
BUILDING MATERIALS & COIIISTRUCTION (EsC 302)

LTPC3IO4
Course Outcomes:

Upon successful completion of this course, students will be able to:col Build knowledge to categorize materials associated with building constructions and theirrelated quality, durability and development.
co2 understand the properties and manufacturing process of bricks and composition of cementand concrete' co3 Appreciate the importance of Jeiection of defects in timber along with timberpreservation method.
co4 Analyze the factors affecting building construction and different component of building.co5 Imply different techniques olur;tai,r! construction as per requirement.
co6lmpart knowledge of various types oiproperties, uses, and variety of materials important inconstruction.

suRvEYrNG_r (BCE 301)
LTPC3lO4

Course Outcomes:
Upon successful completion of this course, students will be able to:

COI Understand the working principles of survey instruments
co2 Identi[, data coilection methods, prepare field notes and maps.
Co3 Measure the horizontal distances, difference in elevations, draw and use contour plots
CO4 Calculate angles, distances and levels.
CO5 Assess errors and apply corrections

BCE - 302 WATER RESOURCES ENGINEERING
LTPC3-0-0_3

Course Outcomes:
upon successful completion of this course, students wilr be abre to:col Develop the basic knowredge of hydrorogic cycre, precipitation,

evaporati on, evapo -transpi rat ion, i n f i ltrati on process.
C02 Demonstrate the stream flow measurement.
CO3 Apply fundamental concept of mathematics to obtain hydrograph
characteristics.
CO4 Develop the basic knowledge of types of irrigation systems, methods of
irrigation' water requirement of crops, design of unliied alluvial channels by silt
theories with canal irrigation.
co5 Understand solution regarding water rogging and drainage.
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COURSE OUTCOMES:
On completion of this course, students will be able tocol: Describe a system' component, or process to meet desired needs within realisticconstraints such as economic, environmenial, social, political, ethical, health and safety,manufacturabil ity, and sustainabi I ity.
co2: critically analyze technical subject matter (written or oral) for scientific merit applyleamed environmental knowledge and 

"understanding 
to ,oiu" technical /research problemsin new contexts.

Co3: Effectively apply basic principles of the natural and social sciences to current issues ofnatural resources and the environment.
co4: understand a.nd appropriately use the vocabularies of the natural and social sciencesrelevant to issues of naturar ...or..L, and the environment,

ENGINEERING FLUID MECHANICS. I (BCE 401)

I,TPC31O4

Course Outcome:
At the end of the course the student should be able to:
Co1: Understand property of fluid, measurement of pressure and broad principles of fluid

statics.
Co2: Inculcate knowledge on description of fluid rnotion, stream and velocity potential, theirproperties and appl ications.
Co3: Understand the dynamics of fluid flow -energy equation and its applications and gain

knowledge about dimensional and model unufysii
Co4: Analyse the Flow through Pipes, Laminar and turbulent flows, major and minor losses in

pipes.

Co5: Understand and solve the boundary layer problems and evaluate friction over surface.

DISASTER MANAGEEMNT HSMC-4OI

Course Outcomes (CO):
Upon successful compretion of this course, students wilr be abre to:Col' The student will develop competencies in the application of Disaster Concepts toManagement

!!]. anatyzing Relationship between Development and Disasters.
CO3' Ability to understand Categories of Disasters. their impacts and realization of theresponsibilities to society.
co4. To gain understand approaches of Disaster Risk Reduction (DRR) and the
relationship between vulnerability, disasters, disaster prevention and risk reductionCoS' To provide basic conceptual understanding of disasters and its relationships withdevelopment.

LTPC 2OO2
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STRUCTURALANALYSIS_r(BCE 402) L T pC3104
Course Outcomes:
Up^on successful completion of this course, students will be able to:col Understand the concept of determinate and indeterminate srructure.
co2 Understand the.effect of moving load and can analyzeand draw the influence line diagrams.Co3 Understand and apply different methods and theorems in the analysis of various structures.Co4 Compute the effect of vertical loads on beams, columns and arches and understand thephenomenon related to it.
Co5 Understand the concept of degree of freedom and slope deflection and can apply theknowledge in analyzing the frames.

ESTIMATING & COSTING BCE.4O3

Course Outcome
Up_on successful completion of this course, students will be able to:col Prepare the preliminary estimate for administrative approual & technical sanctionengineering project.

LTPC
2204

for a civil

co2 Understand and write the specification of the works to be undertaken prepare the tender & contractdocuments and make use of knowledge of different contract suumission & opening in awarding the workto the contractor.
co3 use & execute the concept of SD, EMD, MAS, Running Bill, Final Bill during the entire projectco4 Prepare the bar bending schedule & arso be abie to find"the quantity of steercos Use the technique-of Rate analysis in estimating trre exacitosi of material & manpower and hencethe entire project. & finding the rate per unit.
C06 Prepare the estim-ate the bill of quantities using different techniques of prelimi nily & detailedestimation of buildings & roads

BCE 404 GEOTECH ENGINEERING L T P C 3 O O 3

Course Outcomes:
upon successfulcompletion of this course, students will be able to:
Col: Understand the origin of the soil and geological cycle, phase diagram for soil properties andperform basic weight-volume calculations.Understand .onr[t.n.y of soil and soil

classification.
Co2: Understand the basic science of soil compaction. Understand basics principles of flow and

soil permeability through porous media including Bemoulli's equation, OL.y,, Law, and
Hydraulic conductivity. Understand seepage in soit include Laplace equation tf continuity.
Construct flow nets for water flow.

CO3: Understand how stresses are transferred through soils and be able to compute boussineq,s and
westergard equation and induced stresses due to point, line, and area ioads. Estimate the
amount of consolidation and settlement and time required for settlement under a given load.

CO4: Basic knowledg^e of shear strength principles includ'ing the Mohr-Coulomb failure criterion.
understanding of Lateral Earth Pressure concept and thJory including Rankine's and coloumb
theory of active and passive eafth pressures with and withtut slopini uu"tirti.

Co5: Deep Knowledge. of site investigation. Understand the basic conceit of ultimate
bearing capacity of shallow foundations including modification of bearin!.upu.ity.quations
for water table.

*HMffi
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Course Ort.H.ran 
Values and professional Ethics (MC 4LllMC 302)

On completion of this course, the students will be able to:1' Understand the significance of value inputs in a classroom, distinguish between values andskills' understand the need, basic guidelines, content and p.oJ"r, of value education,explore the meaning of happin.tt u,id p.orp.rity 
";; ;" a correct appraisal of the currentscenario in the societv

2' Distinguish between it',. s.tfl and the Body, understand the meaning of Harmony in theSelf the Co-existence of Self and Body.3' Understand the value of harmonious relationship based on trust, respect and other naturally

f;:fiiJ:ij:rfl|,|ff 
in human-human rerationrhip, and exprore ,i,"i, .or"-in ensu.ing a

4' Distinguish between ethical and unethical practices, and. start working over the strategy toactualize a harmonious environment wherever they work.

ENVIRONMENTAL
ENGINEERING

gQuRsE OUTCOMES:

Analyze characteristics of water and wastewater

Estimate the quantity of drinking water and domestic wastewater generated

Design components of water supply systems

Design sewerage system.

Design of waste water filtration ptarnr

*"$1*Wts$^*"



ENVIRONMENTAT
ENGINEERING Lab

couRSE Ourcovlr*
Determine physicat, 

"n"rbwastewater

Determine optimum dosage of coagulant

Determine break - point chlorination

Assess the quality of water and wastewater

\A

ENGINEERING GEOLOGY
COURSE OUTCOMES

students are able to identify the different rocks and minerals based on their property

Students are able to understand the difrerent method of geological exploration

Understand the earthquake causes.

Understand the underground water Sources.

Students are able to understand th
civil engineering structure.

ENGINEERING GEOTOGY tAB
COURSE OUTCOMES:

Identify minerals and rocks

Measure strike and dip of the bedding planes

*,*"f$"^".*Slttil
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STRUCTURAL ANALYSIS-II

couRSE OUrcour*
monstrate the concepts of qualitative influence line diagram for continuous beams and frames.

lyze of continuous beam & Frame by Moment-Distribution Method.

of Vertical & Horizontal loads by Approximate Method.

ify Plastic analysis of beams & frames.

pply the methods of indeterminate truss analysis.

STRUCTURAT ANALYSIS.II
LAB BCE 553

couRsn ourcoruns:

verification of reciprocar theorem and moment area theorem

Analysis of truss and curved members

Analysis of three hinge arches

Determine elastic properties of beam and anarysis of struts

OCCUPATIONAL HEATTH
AND SAFETY

COURSE OUTCOMES:

Understand the diseases associated with occupation.

Manage safety in industries by suggesting safety measures.
Identify the accidental causes & the preventions.

Fire Explosion & apply ppE.

ldentifv & applv Hazards & Risk identification. Assessment and control techni

*+'g{$[ffi:i*'"



ECONOMICS FOR
INDUSTRY

COURSE OUTCOMESI:
Define the ru
analysis
Explain 

"cobasic theory and tools
Apply supply und O

Explain how ind
economy locally, nationally and internationally

Distinguish b
welfare loss in non-competitive markets r ------ -*"'r-'

ro1

HYDMULIC AND HYDMUTIC

COURST OUTCOIIES:

Understanding the computation of drag and rift coefficients

Analyzing channels for design

Understanding flow profiles in channel transitions and analyzehydraulic transients

Evaluating the working proportions of hydrauric machines

Analyzingcompressible flows of liquids and gases

*$'{ffi?sls:**



HYDMUI,IC & HYDMULIC
MACHINES LAB l CREDIT

COURSE OUTCOMES:

Determine Manning's and chery's coefficients for smooth and rough channels

Understand the verocity distribution in an open channer flow.

Understand the various characteristics of pump.

Determine the coefficient of discharge for notches.

Interpret the lab results keeping in mind the rear rife scenarios

TRANSPORTATION ENGINEERING

couR$E OUTCOVTESI:

Know about the historical development of roads and road development plans of India

Design the components of Highway geometry according to the IRC.

Learnabouttrafficcharacteristics,traffic'tudi.,,
traffic signals and rotary intersections.

P::l',theflexible?avementand.rigidpavementaccordingto201 I respecti Describe the highway materials used foi road construction and their tests.
Describethehighwayconstructionmethodsg"
pavement. Evaluate and design the overlay using Benkelman beam,s method.

TRANSPORTATION EN GINEERING
l CREDIT

gouRsE OUTCOMES:

the significance of laboratory tests performed on highway materials

Study about the desired properties of highway materials

and perform various lab tests procedures and safety precautions to be taken care of

the lab results keeping in mind the real life scenarios

*-,,x.tH[iffil;iT;
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couRsE OUTCOMES
Identify the available open source software to;
Engineering.

Yj:r:1".,".s1 
software toots for Modet ing,

CONSTRUCTION PLANNING &
MANAGEMENT

COURSE OUTCOMES
Understand the modern managemel
anali-sis.

Identify the used in construction
tender and contract document fora cilstr,rction

ify tne puUlii wort accounts.
schedule of activities in a construction

6.".-151t

DESIGN OF CONCRETE STRUCTURE

COURSE OUTCOMES:
Understand various concrete ,
:11::1ll: :_lr"i"to:ced 

concrere structures und ,r" working Stress Method (wSM) in the
design and analysis of RCC beams in bendi

Apply Limit State Method (LSM) in the design and analysis of RCC beams in bending.

Examine the behavior of RCC beams in shear and torsion and their design using LSM.

Identify one-way and two-way slab and Use LSM in Design of one-way and two-way slab in

Understand various a..r*ptio
slendemess ratio of column and analyze and Jesign a short column under axial load, and uni-
axial and bi-axial bendi

-.$e"ts?sl;'o, 
[$nu"n
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DESIGN OF STEEL
STRUCTURE

couRSE OUTCOVIBSi:

Understand the advantages and disadvantages of steelas a structuralmaterial.

Create simple bolted and welded connections.

Analyze and design Tension members, compression members, Flexural members.

Analyze & Design of Beams & Columns.

Analyze & Design of Girder.

ENGINEERING HYDROLOGY &

COURSE OUTCOMESI:
Analysehydro@
Develop rainfal L;ffiff model,

ield f.o, rrrfu.e andlrbilE6luil
Introduqtion & Occurrence of
Formulate and solve lqflood routing models.

PLANNING AND
MANAGEMENT OF BUILDINGS DE.CE 601

COURSE OUTCOMES

ldentify the components of urban forms.

Understand the function planning of buildings.

Design of public buildings.

Understand the fire resistance.

Apply the engineering services in buildings.

"t':6ffi**ffi



BRIDGE ENGINEERING DE.CE7O4
counsr ourcovrns:

Remember the different design phirosophies of the highway and railway bridges.

Understand the structural behavior of different components of a RCC and steel bridge.

Apply the techniques, skiils, and modem engineering tools in steer bridges.

Understand about the suspension & cantilever bridges.

Analyze the design forces, bearings ofthelolnffi

M

GROUN DWATER MANAGEM ENT DE.CE BO3

COURSE OUTCOMES:
Understand the hydrologi. .y.1. urd uboil the porous media which is responsible for groundwater improvement.

Learn the methods to extract the water from ground

Develop and design of well and monitor recharge capacity as well as efficiency of well.

Understand the quality& exploration of ground water.

Understand the Ground water

EARTHQUAKE RESISTANT
DESIGN SYSTEMS

COURSE OUTCOMES:

understand the basic concepts on theory of Engineering Seismology.

Analyze of Single & Multi degree of freedom.

To Acquire knowledge in knowing the performance of buildings under past earthquakes.

Understand the underground water Sources.

To get knowledge on earthquak

Pii'AffiJ';fit$
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EP

Non-conventional Energy Resources (OE-ME 70r)
Prerequisite: Basic Knowredge of power prant Engineering.

Couse Outcomes (COs):

l. Illustrate the generation of electricity from various Non-conventionar
have a working knowledge on types of fuel cells.

sources ofenergy,

2' Study the solar energy, Utilization of it, Principles involved in solar energy collection and
conversion of it to electricity generation.

3' Study the working principle of geothermal energy,Magneto-hydrodynamics (MHD) and
fuel cell technology for energy generation.

4' Explore the concepts involved in wind energy conversion system by studying its
components, types and performance.

5. Study the working principle of bio mass, wave and tidal wave and orEC.

IV

URBAN & TOWN PLANNING oE-cE 502
COURSE OUTCOMES

the urban areas.

the town &
Understand the traffic

Understanding the Development plans.

ENVIRONMENTAL MANAGEM ENT
COUnSf OUfCOnmS:

ldentify the various environnrental issues.

Apply Environmental impact assessment.

Apply the Environmental

Identifo the Contemporary issues.

Apply the Environmental legislation.

-."'&'"t*ffis:t "ir.$""0""
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IN FRASTRUCTU RE ENGIN EERING

couRsn ouTco-nms,

Ider,rtify the elements of Building.

Identi$ waste water & water supply sources.

understand about transportation infrastructure (Road, rair and air).

-

Analysis the various characteristics of Dam, canal, port. Hourber and Hydroelectric projects.

lntroduction to architecture, land use planning.



Depaftment of civir Engineering, Institute of Engineering & Technorogy, Agra

DECADE

vision of the rnstitutio[: To be a leading tnstitute offering quality technical education,research and preparing technocrats with applicable"k";;i;lg" for meeting or fulfilling the needs ofthe industry and society.
The vision of a department is to prepare students to become highly skilled and innovative civilengineers who can meet the needs of society and make a positive impact on the world.

Education: The civil engineering department aims to provide a high-quality education that preparesstudents for successful careers in civil engineering. This may include a focus on developing technicalskills, as wellas soft skills Iike communication, teamwork, and problem_solving.

Research: The department aims to conduct cutting-edge research that enhances the field of civilengineering and addresses important societal challen!es. This research may include topics likesustainability, resilience, and infrastructure design.

community engagement: The civil engineering department aims to prioritize communityengagement' seeking to work with local communities to understand their needs and developinfrastructure that serves them effectively.

Global perspective: civil engineering is a global field, and the department aims to provide studentswith a global perspective on engineering challenges and solutions. This may include study abroadopportunities, collaborations with international partners, and a focus on addressing global challengeslike climate change.

overall, the vision of a civir engineering department is to provide
and perspective they need to become successful and impactful
needs of society and make a positive contribution to the worrd.

Mission of the Institution:

students with the education, skills,
civil engineers who can meet the

Ml: To introduce quality programmes with an updated curriculum in the thrust area of the technology.
M2: To provide the state-of-the-art infrastructure and employ cornpetent and committed human
resource for carrying out teaching and research.
M3: To create and nurture a conducive environment for teaching-learning using modern tools,
research and critical thinking.
M4: To produce technocrats and entrepreneurs who are responsible and are adaptable towards the
changing needs of industry.

^1*l:,il".{-s
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Depaftment of civir Engineering, rnstitute of Engineering & Technotog y, Agra

Progranr ouicomes suggest*d t^" frr* N t*:\ $*n ellgineerimg programs
Program outcomes (Pos), are attributes acquired by the studentat the time of graduation. The pos givenin the Table below, ensure that the l9r-.. ur,gr.J to tr,e Graduate au.,"urt.. (GAg specified byNational Board of Accreditation (NBA). These utiibut". are measured at the time of Gaduation, andhence computed every year for the outgoing Batch. rrr. po, are addressed-and attained through theCourse outcomes (cos) of various courses of the curriculum.

Pol' Engineering knowledge: Apply the knowledge of mathematics, science, engineenngtundamentals, and an engineeri,g rp..iuitr"ti"" t" trr.;;irrilr;i#;;ffi...ingproblems.
Po2' Problem analysis: Identifiz, formulate, research literature, 

-and analyze complex engineering
fi$,fff#::ijffi;*ttantiated ctnclusions *i"e n.rip.ir"tpt", or-utr,"-rtics, natural sciences, and

Po3' Design/development of solutions: Design solutions for comprex engineering problems and designsystem components or processes that meet th-e specifieJ needs wrth appropriate consideratron for thepublic health and safety, and the cultural, socretal, *a .nuir*mental considerations.

Po4' Conduct investigations of complex problems: Use research-based knowledge and researchmethods including design of experiments, analysis and interpretation of data, and synthesis of theinfbrmation to provide valid conciusions.

PoS' Modern tool usage: Create, sel.ect, and apply appropriate techniques, resources, and modemengineering and IT tools including predictio" *a ,noa;fi; t" complex engineenng activities with anmderstanding of the limitations.

Po6' The engineer and society: Apply reasoning rnformed by the contextual knowledge to assesssocietal' health' safety, legal and cultu.al issues *a tr," consequent responsibilities relevant to theprof'essional engineering practice.

Po7' Environment and sustainability: understand the impact of the professional engineeringsolutions in societal and environmentai contexts, *J a..orstrate the knowledge of, and need forsustainable development.

Po8' Ethics: Apply ethical principles and commit to professional ethics and responsibilities and normsof the engineering practice.

Po9' Individual and team work: Function effectively as an indrvidual, and as a member or leader indiverse teams, and in multidisciplinary settings.

Pol0' communication: communicate effectively on complex engineering activities with theengineering community and with the society at large, ,r.h-*, being able to comprehend and wnteeffective reports and design documentation, make .ff;;. presentatrons, and give and receive clearinstructions.

V1:,
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Department of civit Engineering, rnstitute of Engineering & Technorog y, Agra

Poll' Project management and finance: Demonstrate knowledge understanding of the engineeringand management principleg and apply these to one's own work, as a member and leader in a team, tomanage projects and in multidisciplinary environments.

Po12' Life-long learn^ing: Recognize the need foq and have the preparation and ability to engage inindependent and life-long leaming in the 
' 

broadesi context of technological change.

W



Depaftment of civir Engineering, rnstitute of Engineering & Technorogy, Agn

!'ision of the f)egrartnrent:

To become a centre of excellence in the field of civil Engineenng by providing quality education andresearch to produce human resource to cater tt.1.i, 
"ii,r-ar"o and Society.

lVlission of the flepartment:

Ml: To provide the state-of-the-art infrastructure and employ competent & committed human resourcefor carrying out teaching and research.
M2: Developing strong foundations in core areas of civil & Environment Engineering by subsumingtheory with extensive practical training and exposure to construction industry.
M3: Developing skilled professionals for Industry and R&D organizations.
M4: Developing value based socially committed professionalism for the holistic development

Ilrogra m Etl u ra fiernal () Irj ec tivcs :

The broad objective of the program is to facilitate. the de'elopment of competent and successful professionals intune with modem day technological and societal ,.qui..,rlirt.. 
-in. 

a.prrt .nt oi aw rngireering at IETKhandari' has developed and maintain a well-defined set of educational objectives. The objectives undergocontinuous review and modification to assure the quali6' oflou. p.og.u, a,d graduates. The most recent version ofour educational objective list is given below.

PEO 1:

Pf,O 2:

PSOI:

PSO2:

PSO3:

Attain the analyical expertise to create, anal1,se. fonnulate, and solve challenging problems in t6efield of ci'il Engineeri,g; and recogttize a,d develop the necessary and suitable tools for the
same.

Develop technical and management flair to talie responsibiliq, for engineering projects andresearch programs signifi cantlv.

PEO 3: Uncover multidisciplinarv approach and co-relate engineering issues to social and human
background in broader sense, itt u'hich their engineering helping hand will be utilised.

Progranr Specific Onf*om*s

Plan, analyse, and design infrastructural projects and its components in various areas ofcivil Engineering like Structural Engineering, Geotechnical Engineering, water
Resources Engineering, Environmental Engineering, and Transportation Engineering.

Execute the construction of buildings and other components of various projects in Civil
Engineering including its rayout, management, and quality contror.

HI*"::*:^H?lt'i"':made 
in 

l1lial,stanaard codev other rerevant codes/ specirrcations/ guidelinesand applicable laws includint labour laws 
"^';;'o"'"ffiil"ffi;;'"'ot'r'ff:.



Depaftment of civir Engineering, rnstitute of Engineering & Technor ogy, Agra
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lnstitute of Engineering and Technology, Dr. Bhi1nrao Alnbedkar University, Agra 

Value added Courses in ECE Department 
l. Human Values & Professional Ethics ECE Jd semester 
2. Environment and Ecology ECE 4th Semester 
3 . Occupational Health & Safety ECE 6th Semester 
4. Python Programming Lab ECE th Semester 
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Director 
\nstitute of Engineering & T~no~ 

Dr. 8. R. Ambedkar umvers,., 
Kha~ari campus, Agra 



Progra1n outco1nes suggested by the NBA for engineering 
prog1:ams 

Program Outcomes (POs), are attributes acquired by the student at the time of graduation. The POs given 
in the Table below, ensure that the POs are aligned to the Graduate Attributes (GAs) specified by National 
Board of Accreditation (NBA). These attributes are measured at the time of Graduation, and hence 
computed every year for the outgoing Batch. The POs are addressed and attained through the Course 
Outcomes (COs) of various courses of the curriculum. 

POI. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, 
and an engineering specialization to the solution of complex engineering problems. 

PO2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering 
pro?lem~ reacl_1ing substantiated conclusions using first principles of mathematics, natural sciences, and 
engmeenng sciences. 

PO3. Design/development of solutions: Design solutions for complex engineering problems and design 
system components or processes that meet the specified needs with appropriate consideration for the public 
health and safety, and the cultural, societal, and environmental considerations. 

PO4. Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis of the 
information to provide valid conclusions. 

PO5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modem 
engineering and IT tools including prediction and modeling to complex engineering activities with an 
understanding of the limitations. 

PO6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the 
professional engineering practice. 

PO7. Environment and sustainability: Understand the impact of the professional engineering solutions 
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 
development. 

PO8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 
of the engineering practice. 

PO9. Individual and team work: Function effectively as an individual, and as a member or leader in 
diverse teams, and in multidisciplinary settings. 

POl0. Communication: Communicate effectively on complex engineering act1v1t1es with the 
engineering community and with the society at large, such as, being able to comprehend and write 
effective reports and design documentation, make effective presentations, and give and receive clear 
instructions. 

POll. Project management and finance: Demonstrate knowledge understanding of the engineering and 
management principles and apply these to one's own work, as a member and leader in a team, to manage 
projects and in multidisciplinary environments. 

POl 2. Life-Jong learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

·~ 
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HCS-301 Mathematics Ill 

Course Outcomes: Upon successful completion of this course. students will be able to: 
I. Solve the Fourier Transform of function. 
2. Compute poles & zeros. 
3. EYaluate the real & complex integrals witli t11e help of Cauchy's Residue Theor~m. . . 

-l. Utilize curve fitting teclmiques for data representations and computation in engmeermg analysts. 

5. Use Binomial, Poisson & Nonnal Distribution to solve statistical problems. 

BEC 301 Digital Electronics 

Course Outcomes: At tJ1e end of the course students will demonstrate the ability to: 
I. Understand binary codes, binmy arithmetic, minimization techniques and t11eir relevance to digital logi~ desi~n. . . 

2. Design & analyze modular combinational circuits with MUX/DEMUX, Decoder, Encoder and sequential logic ctrcmts. 

3. Understand finite state machines and develop a digital logic to find out sustainable solution of a real life problem. 

4. Understand and implement various digital integrated circuits using different logic families and simple systems composed 

of PLDs. 

BEC 351 Digital Electronics Lab 

Course Outcomes: At the end of the course, students will demonstrnte the ability to: 

l. Implement the basic digital t11eory concepts practically and will be able to verify various results derived in theory. 

2. Design, analyze and troubleshoot broad range of combinational and sequential circuits for various practical problems 

using basic gates and flip flops I.C's. 
3. Develop technical writing skills to communication effectively and present one's own work. 

-i. Acquire teamwork skills for finding sustainable solution of a complex problem and working effectively in groups. 

BEC 302 Electronic Devices & Circuits 

Course Outcomes: At the end of the course, students will be able to: 
1. Understand t11e working of switching devices and apply the same in designing complex circuits with fewer devices. 

2. Design amplifier and other complex circuits with t11e help of special semiconductor devices which will further increase real 

time applications and reduce runaway situations. 
3. Apply the mathematical modeling for the electronic devices and circuits in turn helps in improvement in design in terms of 

size. power requirement and ease of use. 
4. Use variety of electronic devices for designing society friendly electronic gadgets used for security and other useful 

purposes. 

BEC 352 Electronic Devices & Circuits Lab 

Course Outcomes: At the end of the course, students will be able to: 

1. Understand the characteristics of diodes, transistors, JFETs .. 
2. Understand the operation and characteristics of different configurations of BJT. 
3. Design complex electronic circuits with fewer devices. 
-l. Able to understand the concept and applications of feedback mechanism in electronic circuits. 

BEE 301 Network Analysis & Synthesis 

Course Outcomes: At the end of this course students will demonstrate the ability to 
I. Understand basics electrical circuits with nodal and mesh analysis. 
2. Appreciate electrical network tJ1eorems. 
3. Apply Laplace Transform for steady state and transient analysis. 
-L Determine different network functions. 
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BCS 301 Data structure 

Course Outcomes: At the end of this course students will demonstrate the ability to . . 
I. To review the concepts of fundamental data structures to be used in programming. To understand vanous searchmg 

alg01ithms. 
2. To w1derstand the various operations on different types of data structures such as stacks, queues and linked lists. To 

apply and analyze various data stmctures on different applications. 
3. To w1derstand, analyze and compare various sorting algorithms. To understand tl1e concept of hashing and its 

techniques . 
.i. To understand t11e various types of tree structures and t11eir implementation. To evaluate various tree structures. To 

be able to apply tree structures on various problems. 
5. To understand and implement various types of graphs. To study and implement various shortest patJ1 algorithms on 

graphs. 

BCS 352 Data Structures Lab 

Course Outcomes: At the end of the course, students will be able to: 
1. Analyze the algorit1uns to determine the time and computation complexity and justify the correctness. 

2. Implem~nt search problem (Linear Search and Binary Search). 
3. For a given problem of Stacks, Queues and linked list student will able to implement it and analyze the same to determine 

the time and computation complexity. 
4. Student v,1ill able to write an algoritlun Selection Sort, Bubble Sort, Insertion Sort, Quick Sort, Merge Sort, Heap Sort and 

compare tl1eir perfonnance in term of Space and Time complexity and will able to implement Graph search and traversal 

algoritluns and detennine the time and computation complexity. 

MC 302/MC 402 Human Values & Professional Ethics 

Course Outcome: On completion of this course, tl1e students will be able to: 

1. Understand tl1e significance of value inputs in a classroom, distinguish between values and skills, understand tile need. 

basic guidelines, content and process of value education, e>.l)lore the meaning of happiness and prosperity and do a correct 

appraisal of the current scenario in the society 
2. Distinguish between the Self and the Body, understand the meaning of Harmony in tl1e Self t11e Co-existence of Self and 

Bodv. 
3. Understand t11e value of harmonious relationship based on trust, respect and ot11er naturally acceptable feelings in human-

human relationships and explore their role in ensuring a hannonious society. 
4. Distinguish between ethical and unethical practices, and start working over the strategy to actualize a harmonious 

environment wherever they work. 

BEC-401 Electromagnetic Theory 

Course Outcomes: At tl1e end of this course, student will have the ability to: 
l. Understand tJ1e concepts of electromagnetic and magneto-statics 
2. Understand and apply the time varying fields and Maxwell's equation to enhance various devices performance, hence 

upgrading its impact on society, 
3. Analyse Uniform plane wave, Poynting vector and Flow of power to deign more efficient devices for improving 

communication capabilities in tum reduce impact of radiations. 
4. Understand t11e basic concepts of transmission line and guided waves and apply t11em in designing better transmission 

line in terms of low power losses. 
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• A lications 
BEC 402 Microprocessors and its PP 

Course Outcomes: At the end of this course, tJ1e students will: . b d ersonal computer system and Recall the 

l. (i) Recall and npply n basic concc~t of dig.ital fundamentals. lo m!croproccsso; (~i;eu%cterstand the internal architecture and 

memory types and tmderstand the mterfacmg of memory with microprocesso • 

orgnniz.1tion of 8085 & 8086. . . s ".)ddressing modes and data transfer 
. fi • cy usmg t11e vanou " . 

2. (i) App_ly knowledge and ~emonstrate progra1~11mng pro icie~. . ssembl language programs; select appropriate 

instructions of the target nucroprocessor and nucrocontroller. (11) Analyz~ a it 
assemble into mac~1ine a cros~ assembler ~tility of a n~icrop.rocessor 311d ,~icro~~tr~2~~154 8237,S279,etc. 

3. Discuss how the different penpheraJs are mterfaced with nucropro~essor ~ike 8 . ' , 1 . ' roves the speed of operations & 

-L (i)To analyze the concepts of memo1y interfacing for faster exec~l!on of
1
rn

1
s!mcfll,

0S,~,;~~~~11
p
1
~ocessor aml Analyze the inlermll 

hence performance of microprocessors. (ii) To understand the basic kiww ec ge O a ' 

architecture of 80286, 80486 and Pentium processor. .. . 1 h •t t re of ARM Processors. 

5. (i) Analyze tl1e internal architecture and real time control of 8051. (11) Analyze the mtema arc 1 ec u 

BEC 452 Microprocessor and its Applications Lab 

Course Outcomes: At tl1e end of the course, students will demonstrate t11e ability to: 

1. Do basic assembly language progranuuing of 8085. 

2. Do advance assembly language programming of 8086. 

3. Do basic assembly language progranuning of 8085 for interfacing of peripherals. 

4. Do advance assembly language progranuning of 8086 for interfacing of peripherals. 

BEC 403 Signals and Systems 

Course Outcomes: At tl1e end of this course students will demonstrate tl1e ability to: 

I. Understand and classify different types of signals and systems as per their properties. 

2. Represent continuous and discrete time signals and systems in time and frequency domain using different transfonns. 

3. Understanding frequency concepts for analog and digital signals. 

4. Get familiarized with tl1e characteristics and applications of Linear Time Invariant Systems for practical applications. 

5. Analyze LTI systems using Laplace/Z-Transfonn. Use of LTI systems for various applications. 

BCS 404 JAVA 

Course Outcomes: After completing this course the student must demonstrate the knowledge and ability to: 

I. Able to understand the use of OOPs concepts. 

2. Able to understand tl1e use of abstraction, object, class. 

3. Able to understand the concept of Inheritance and Polymorphism as well as packages and Interfaces 

4. . Able to design GUI based applications and develop applets for web applications. 

5. Able to develop and understand exception handling, multithreaded applications with synchronization. use of 

collection and framework 

BCS 454 JAVA Lab 

Course outcomes: The student is expected to have hands on experience with the following: 

1. Basics of Java programming, multi-threaded programs and Exception handling 

2. The skills to apply OOP in Java programming in problem solving 

3. Use of GUI components (Console and GUI based) 
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BEC451 PCB Design Lab 
Course Outcomes: At the end of the course sttide t .

11 
b bl . 

\ u d , n s w1 e a e to. 
• n erS

t
and the basic concepts and principles to measure the different electrical signals 

2. u
nd

erS
t
and Ute operation and characteristics of different electrical instruments used around tl1em 3. Understand and design the printed circuit bo d 

4. Able to do the wiring witlt the meter in Ute ,!~i:·1ine efficiently 

Course outcome: At the end of the course the students will be able to 
l. Define the main concepts and describe tite models and metl1ods in economic analysis 
2. Explain economic events in individual markets and tlte aggregate economy using basic theory and tools 

BHSM 501 Economics for Industry 

3. Apply supply and demand analysis to relevant economic issues 

4. Explain how individual decisions and actions as a member of society affect tlte economy locally, nationally and internationally 

5 • Distinguish between perfect competition and imperfect competition and explain the welfare loss in non-competitive markets 

Course Outcomes: At the end of the course, students will demonstrate tl1e ability to: 
1. define various antenna parameters. 

BEC 501 Antenna & Wave Propagation 

2. understand the various special antennas with their applications. 
3. understand the reflector ante1mas & types of reflector antennas. 
4. w1derstand the various antenna parameter measurements & anteima arrays. 
5. discuss radio wave propagation. 

BEC 502 Automatic Control Systems 

Course Outcomes: After tl1e successful completi~n of the course the students will be able to: 
1 develop the mathematical model of the physical systems. 
2: analyze the response of the closed and open loop systems. 
" ana1;,ze the stability of the closed and o~en loop systems. . 
.,, Understanding tl1e concept of gain margm and phase margm. 
: • develop and analyze state space models . ~-

BEC 503 Electronic Measurement & Instrumentation 

• I rse students will demonstrate the ability t~: Course Outcomes: At the end oft 1e cou , . u· s of 111easurement & instrumentation. 
r.. da tals & charactens c 

I. understand tlte ,un men . . lications of sensors and transducer: . 
2 anal)'Ze the different types with the~r ~pp t & bridges with their apphcallons. • ' ' • , electromc mstrumen s . • 
3. apply the skills hm, to use . . ial devices with their apphcatmns. . .. 
4 apply the skills how to use d1s~lay sp~c. 1 · ation of telemetry & data acqms1t1on system. s: understand the operation, class11icat1on app ic 

t & Instrumentation Lab BEC 553 Electronic Measuremen 

will demonstrate the ability to: C Outcomes· At the end of the course, students s & transducers to find unknown values. J 
ou rsc • !eel the correct sensor d tran ducer 

l. apply the skills how to se ,· . r characteristics of sensors a~ .' s . 
2 analyze tJ1c different types ,, Ith the! . st·ruments with their apphcat1ons. • ' • • 1 t se electromc 111 • · 
3. apply lhe skills ,ow o u d·splay devices with their apphcauons. . C or lo91 
-l. apply the ~i ho v to use 
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DE-ECE 501 Electrical Engineering Materials 

Course Objectives: At the end of lhe course, students will demonstrate the ability to . 1 
. t. ·als behaviour that pfrw a 

I. undersland bonding in solids. cryslal stmcture stmctural Imperfections and apply its roe m ma en • 

critical role in determining many physical prope11ies. . . heat develo ed in current 

2. nndcrstnnd electrical and thermal conductivity in metals. Ulustrate thermo~lectnc e~e
1
ct. Evaluate ' P 

can)'ing conductors. Also Understand superconductivity and super conduct mg mate~ia s. . 

3. know basics of magnetic materials and understand soft, hard and pennanent magnetic i~atenaJs. . 

~. ~~'.'.~0~
1;.~~/~1~~~,:~ ~";,~;~~:e:,~d ~~~,:,~~:;,!e~~ 1::i:ei:'~~;;:~~ ~~::,;::( ~~e~:it~:d in construction of 

different Electrical Components and classify according to tJ1eir application. 

OEC 503 Laser Systems and its Application 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 

I. Understand quantum physics needed for describing Laser operation 

2. Descibe Einstein's Coefficients and population inversion condition 

3. Describe Components of Laser and explain its operating principles 

4. Analyze Laser in different physical states 

5. Appreciate numerous applications of Laser in Medical and Engineering field 

BEC 601 Analog Communications 

Course Outcomes: At the end of the course, students will demonstrate tJ1e ability to: 

1 Acquired knowledge about basic clcmcnls of a communication &ystcm. 

2. design AM systems. 
3 design Angle modulated systems. 
4. design Pulse modulated systems. 

BEC 651 Analog Communications Lab 

Course Outcomes: At the end of the course, students will demonstrate t11e ability to 

I. Generate various AM signals 
2. Generate FM signals 
3. Evaluate the performances of AM and FM systems 

4. Perform signal sampling by determining t11e sampling rates for baseband signals and reconstruct t11e signals 

BEC 602 Digital Signal Processing 

Course Outcomes: After studying this course, students will be able to: 

I. Determine response of LTI systems using time domain and OFT techniques. 

2. Compute OFT of real and complex discrete time signals. 

3. Computation of OFT using FFT algorithms and linear filtering approach. 

4. Solve problems on digital filter design and realize using digital computations. 

BEC 652 Digital Signal Processing Lab 

Course Outcomes: After studying this course, students will be able to: 

I. Describe sampling thorem in MATLAB 
2. Understand and verify different system properties 

3. Find OTT and its Inverse DFT 
4. Design FIR filter in MATLAB using window method 

5. Design lIR filter in MATLAB. 

A~ 
lnchar~ . ,, 

"\ecunrts and Commu_mcafion ~ng.neerir.w 
• 1ooi1ure of E~ng ano Ternroicqy • 

IJr Bn1mrao ftmbedkar Untv2rs1!\; 
,. • ,, "a'y , r 

> • I .. 

J 
~cmsr=--
tnstitute of Engineering & Technology 

Dr. B. R. Ambedkar Universlly 
Khandarl Campus, Agra 

11 



BEC 603 Linear Integrated Circuits 
Course Outcomes: At_the end of the course. students will demonstrate t11e ability to: 

1. an'.lly~e and design am1!og circuits such as: di!Terential amplifier, Op-amp and current mirror. 2• :t~t.tly_zc .and dcvclo~ sk~ll t~ design circuits such Op-amp circuit as comparator Schmitt trigger precision rectifier peak detector circmt. rntegrator circmt, difference circuit square wave and triangular wave generator etc. 
3. undcrstand the : 0ncept of filters & oscillators develop to design various filter and oscillator circuit. "'· know_ about vanou~ type ~f techniques to develop ND and D/ A convertors. 
S. undeiSland the basics of tuner IC 555 and phase locked loop, its working concept. 

BEC 653 Linear Integrated Circuits Lab 
Course Outcomes: At the end of the course, students will demonstrate the ability to: 

1 • design and implement an inverting and non- inverting amplifier circuit. 
2. design and implement a summing amplifier difference amplifier, a differentiator and an integrator circuit. 
3. design and implement RC and LC oscillator. 
4. know about and design square wave generator to operate at frequency f

0
=500H. 

5. know about timer-555 operation as monostable and astable multivibrator. 

OHS 601 Occupational Health & Safety 
Course Outcome: After learning the course the students should be able to: 

1. Identify the diseases associated with occupation. 
2. Manage safety in industries by suggesting safety measures. 
3. Identify the accidental causes & apply the preventions. 
4. ldentif·y Fire Explosion & apply PPE. 
5 • Identif-y & apply Hazards & Risk identification, Assessment and control techniques 

DE-ECE 601 Power Electronics 
Course Outcomes: At the end of the course, students will demonstrate the ability to: 

l. analyze different types of power semiconductor devices and their switching. 
' demostrate t11e triggering circuit and snubber circuit and Classify the operation of choppers and basic topologies of DC-DC Switching regulators. 
3. illustrate the operation of AC voltage controller and cyclo- converter and its application. 
4. analyze operation, characteristics and performance parameter of controlled rectifiers. 
5. analyze the operation of single phase and three phase inverters with and without PWM techniques and to understand 

harmonic reduction methods. 

DE-ECE 605 Computer Networks 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 
1. Study the basic taxonomy and terminology of the computer networking and enumerate the layers of OSI model and TCP/IP model. To understand the fundamentals and basics of Physical layer, and to apply them in real time applications. 2. Study and evaluate medium access layer protocols. To learn data link layer concepts, design issues, and protocols and demonstrate knowledge of various error detection, correction and flow control techniques in data link layer. 
3. Classify the routing protocols, analyze how to assign tJ1e lP addresses for the given network and to evaluate different congestion control metJ10ds. 
4. Understand, analyze and evaluate a number of Transport layer and presentation layer services, and protocols. 
5. Understand the functions of Application layer paradigms and Protocols. 
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OEC 603 Robotics 
Cou

1
rscUOtditcomcds: 

1
Aftber t_he completion of this course the students will be able to: - n erstan t 1e asics of rob f ' 

2 p ·f k' . 0 ic systems and different types of robots. - e1 orm mematic and dynamic anal . h . I . 3- Know b t ct· ffi yses wit s1mu at1on. 
K ~-;u I erent types of sensors and robotic eye: geometry of image formation. 4- now 1

. ere~t types of actuators and grippers in robotics. 5- Select a 10bottc system for given 1·nd t . 1 1. . us na app 1cat1on. 

BEC 701 Digital Communications 
Course Outcomes· After t11 1 • f · • e comp et1on o the course t11e student will be able to: 

~- ~o1cl a dif t1 comnumication system and Identify source coding and channel coding schemes for Digital communication link • n erstan t le wave form coding teclmiques and evaluate the performance of PCM DPCM and DM in a digital communication system ' 
3. Comparison of various digital modulation teclmiques. 

Design encoder and decoder schemes for en-or control. 

BEC 751 Digital Communications Lab 
Course Outcomes: After the completion of the course the student will be able to: 

1. Perform signal sampling for baseband signals and reconstruct the signals. 
2. Generate digital modulation signals for ASK, PSK and FSK and perform their detection. 
3. Understand and generate QPSK signal. 
4. Single bit error detection and correction. 

BEC 702 Wireless & Mobile Communication 
Course Outcomes: After the completion of tl1e course the student will be able to: 

1. Demonstrate their understanding on functioning of wireless communication system and 
evolution of different wireless communication systems and standards. 

2. Compare different teclmologies used for wireless communication systems. 
3. Explain the architecture, functioning, protocols, capabilities and application of various wireless communication networks. -l. Demonstrate an ability explain multiple access techniques for Wireless Communication 
5. Demonstrate an ability to evaluate design challenges, constraints and security issues associated with Ad-hoc wireless networks. 

BEC 752 Wireless & Mobile Communication Lab 
Course Outcomes: At the end of the course, students will demonstrate the ability to: 

1. Describe the evolution of mobile communication system. 
2. Describe the various concept of cellular system. 
3. Illustrate the various models of propagation in mobile communication. 
4. Express the equalization & channel coding for various system. 
5. Compare the different wireless netw~rks &stan~1rd~. 
6. Set up experiments for wireless mobile commumcat1on. 
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DE-ECE 701 VLSI 
Course Outcomes: After the successful completion of the course the students will be able ~o:_ th 

I 
t for IC 

I. Students :ire nblc to know how to place t11e blocks and how to partition the blocks while for desigmng e ayou • 
2. Stud~nts arc able to solve the performance issues in circuit layout. 
3. Students arc able to analyze CMOS & NMOS process technology. 
4. Students are able to understand the Sequential MOS logic circuit. 
5. Students arc able to analyze circuits using both analytical and CAD tools. 

OEC 711 Machine learning and Python Programming 

Course Outcomes: At the end of this course students will demonstrate the ability to 
1. Do programming with Python 
2. Apply Statistics to machine learning and know how it is different lhan dcsc1iptive statistics 
3. Build features that meet analysis needs and understand di[fcrcnt approaches for creating predictive models 

4. Crc~Hc and evaluate data clust0rs 
5. Apply Python for NLP 

BEC 801 Optical Communications 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 
1. familiarize with basic concepts and theory of optical fiber communication system. 
2. learn transmission characteristics of optical fiber in optical fiber communication system. 
3. understand the various optical sources used in optical fiber communication system. 

understand the various optical receivers used in optical fiber communication system. 
5. understand optical link design in optical fiber communication system. 

BEC 851 Optical Communications Lab 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 
I. understand and measure the basic properties of the propagation of light in optical fiber communication system 
2. understand the differences between types of light sources utilized in optical fiber communication system 
3. understand the differences between types of light receivers utilized in optical fiber communication system 
4. understand the different types of modulation techniques used in optical fiber communication system 

BEC 802 Satellite Communication 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 
1. define orbital mechanics and satellite launch methodology. 
2. describe satellite sub systems 
3. design link power budget for satellite 
4. explain different satellite access 
5. describe DTH and Compression standard. 

DE-ECE 805 Fuzzy Logic and Neural Network 

Course Outcomes: At the end of the course, the student will be able to: 
J. Apply operations on Fuzzy sets 
2. Develop Fuzzy logic controllers. 
3. Apply Fuzzy relations to applications. 
4 
5 

Understand the basic concepts of Neural Network. 
Apply neural netw~hniques to applications. 
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OEC 803 Advance Sensors and Transducers 

Course Outcomes: At the end of the course students will demonstrate the ability to: 
' 

1. Apply the mathematical knowledge and science & engineering fundamentals gained to solve 

problems pertaining to measurement applications. 

2. Analyze the problems related to sensors & transducers. 

3. Select the appropriate sensor/transducer for a given application. 

4. Determine the static and dynamic characteristics of transducers using software packages. 

5. Understand fiber optic sensor and applications. Ability to understand smart traducer and its standard. 

~v 
lncnarge 

clect~omcs and Communicalion Engineenng 

!~litute or Engineenng and·Techno/(XJy 

Dr Sh1mrao Ambedkar University, 

Khandari Gampus, Agra 
Institute of Engineering & T:chnology 

Or. B. R. Ambedkar Umvers~ 
Khandari Campus, Agra 

' 



-------

Electrical Engineering Department 

VISION 
• To produce competent l~lcrtrir:1' 1'11gi I1ccr-- h) i111par1i11g qu.1'1!, cd11c.1lion and make 1hem industry 

ready to serve the S\)Ci ·1~• 

MISSION 
• To nurture a rnnducivc academic c11viro11111L'll1 lo oner q11alt1~ I dm::11io11 in 1,kctrical l:11gincering 

• To develop and mainldi11 arpropri:11c l;1ci'11ics l(>r rro11101i11g re c:m.:h ancJ innovation for sustainable 

development 

• To develop overall rcrsonality or students by in,;;tilling in them <;ocial respon..;ibility and leadership 

qualitic~ 

Programme Educational Obiectives {PEOs) 

The Program Educational Objccti,·c!::- (PEO'>) for the Electrical F:ngincering program describe 

accomplishmen!s that graduate~ arc c.,pccteJ Lo attain,, ithin five to sewn years after graduation 

PEO - J: To provide studc1:ts ,, ith strong rundn111c111als concerts and al,o ad, a need tools and techniques to 

enable the! graduates build S()lu ions or systems of, arying complexity. 

PEO- 2: To enable graduates to p11rs11c research. h,1vc :1 successful career in acadcmi.1 or industries associated 

with Eleclrical Engineering 

PE0-3: To prepare students as cntrcrn.:ncur-; c:111:1hlc nr Jclivcrin1-'- c-tl1ic:d. innm ,1ti\l: :ind ,ustainable 

solutions to the prohlems identified. 

Programme Specific Outcome (PSOs) 

After the successful completion ofB.f progr;1111111L 111 f 'kctrical LnginL'L'fl11g the ~rad11atcs \.,ill he able to 

PSO- 1: Anaf y;:c c1nd dc~1gn clcru irnl 111:ichim:~ a11d rower 1..'onvcrtcr'-. 

PS0-2: Implement and 111aintai11 compu1cri1cd '-iol111io11s in Power :ind l:ncrg) sectors. 

PS0-3: Implement !\I :ind /\11lom:1tin11 lo ~,,he problems f11du,1r, 11,d S11Lk·1_v 

PS0-4: Design and •lcwlop RL'lll.!\\c1hk 1 ·m·1µ,) '-iolutions and I h 1, ilicd Automobiles 
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III Semester 
BCS-301 Mathematics III 

Course Outcomes: Upon successful completion of this course, students will be able to: 

I. Solve the Fourier Transform of function. 

2. Compute poles & zeros. 

3. Evaluate the real & complex integrals with the help of Cauchy's Residue Theorem. 

4. Utilize curve fitting techniques for data representations and computation in engineering analysis. 

• 5. Use Binomial, Poisson & Normal Distribution to solve statistical problems. 

BEE 301 Network Analysis & Synthesis 

Course Outcomes: At the end of this course students will demonstrate the ability to 

1. Understand basics electrical circuits with nodal and mesh analysis. 

2. Appreciate electrical network theorems. 

3. Apply Laplace Transform for steady state and transient analysis. 

4. Determine different network functions. 

BEE 302 Electrical Machines I 

Course Outcomes: At the end of this course students will demonstrate the ability to 

I. Understand the principle of Electromechanical Conversion of Energy in electrical machfoes 

2. Understand how the DC Generators and DC Motors operate and also their characteristics and 

applications 
3. Apply mathematical models of the machines to design, test and analyze the performance of DC 

Machines 
4. Understand the starting methods and apply their knowledge to control speed of DC Machines and 

5. Analyze the performance of single phase and three phase transformers 

BEE 303 Solid State Devices & Circuits 

Course Outcomes: At the end of the course, students will be able to: 

I. Understand the working of switching devices and apply the same in designing complex circuits with 

fewer devices. 
2. Design ampJifier and other complex circuits with the help of special semiconductor devices which will 

further increase real time applications and reduce runaway situations. 

3. Apply the mathematical modeling for the electronic devices and circuits in turn helps in improvement 

in design in terms of size, power requirement and ease of use. 

4. Use variety of electronic devices for designing society friendly electronic gadgets used for security and 

other useful purposes. 

BEC 301 Digital Electronics 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 

I. Understand binary codes, binary arithmetic, minimization techniques and their relevance to digital 

logic design. 
2. Design & analyze modular combinational circuits with MUX/DEMUX, Decoder, Encoder and 

sequential logic circuits. 
3. Understand finite state machines and develop a digital logic to find out sustainable solution of a real life 
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problem. 
4. Understand and implement various digital integrated circuits using different logic families and simple 

systems composed of PLDs. 

MC 302/MC 402 Human Values & Professional Ethics 

Course Outcome: On completion of this course, the students will be able to: 

1. Understand the significance of value inputs in a classroom, distinguish between values and skills, 

understand the need, basic guidelines, content and process of value education, explore the meaning of 

happiness and prosperity and do a correct appraisal of the current scenario in the society 

2. Distinguish between the Self and the Body, understand the meaning of Harmony in the Self the Co-

existence of Self and Body. 
3. Understand the value of harmonious relationship based on trust, respect and other naturally acceptable 

feelings in human-human relationships and explore their role in ensuring a harmonious society. 

4. Distinguish between ethical and unethical practices, and start working over the strategy to actualize a 

harmonious environment wherever they work. 

BEC 351 Digital Electronics Lab 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 

1. Implement the basic digital theory concepts practically and wit I be able to verify various results 

derived in theory. 
2. Design, analyze and troubleshoot broad range of combinational and sequential circuits for various 

practical problems using basic gates and flip flops I.C's. 

3. Develop technical writing skills to communication effectively and present one's own work. 

4. Acquire teamwork skills for finding sustainable solution of a complex problem and working 

effectively in groups. 

BEE 352 Electrical Machines Lab - I 

Course Outcomes: On successful completion of the course, the student will be able to 

CO I To experiment with the shunt and compound D.C. Generators and obtain their performance 

characteristics 
CO2 To perform load tests on D.C. Motors and analyze their performance characteristics 

CO3 To conduct tests on single phase transformers and predict and analyze their performance 

BEE 352 Solid State Devices & Circuits Lab 

Course Outcomes: At the end of the course, students will be able to: 

1. Understand the characteristics of diodes, transistors, JFETs .. 

2. Understand the operation and characteristics of different configurations of BJT. 

3. Design complex electronic circuits with fewer devices. 

4. Able to understand the concept and applications of feedback mechanism in electronic 

circuits. 

Ir.cha~ , 
aectncal eoglneen~ and 
institUte of Eogineenng 

~rR 
- Technology 

Or. 8' • -o<a> nbP.dkar lkw~itv 
t< ·· 1· ,-; ( 1l \gr-:t 

Institute of Engineering & T~hno_logy 
or. B. R Amhedkar University 

Khandari Campus, Agra 



t • 

' ,. 

IV Semester 

BEE 401 Electrical Measurements and Instruments 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 

l. understand the fundamentals & characteristics of measurement & instrumentation. 

2. analyze the different types with their applications of sensors and transducer. 

3. apply the skills how to use electronic instruments & bridges with their applications. 

4. apply the skills how to use display & special devices with their applications. 

5. understand the operation, classification & application of telemetry & data acquisition system. 

BEC 402 Linear Integrated Circuits 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 

1. analyze and design analog circuits such as: differential amplifier, Op-amp and current mirror. 

2. analyze and develop skill to design circuits such Op-amp circuit as comparator Schmitt trigger precision rectifier 

peak detector circuit, integrator circuit, difference circuit square wave and triangular wave generator etc. 

3. understand the concept of filters & oscillators develop to design various filter and oscillator circuit. 

4. know about various type of techniques to develop AID and DI A convertors. 

5. understand the basics of timer IC 555 and phase locked loop, its working concept. 

BEE 402 Electrical Machines - II 

Course Outcomes: At the end of this course students will demonstrate the ability to 

I. Understand the principle of Synchronous Generators and Motors and their characteristics and 

applications 

2. Apply mathematical models of the Synchronous machines to design, test and analyze their 

performance 
3. Understand the operation of three phase Induction motors and analyze their performance. 

4. Apply mathematical models of the Single phase induction Motors to test and analyze their 

performance 
5. Aware of the working principle of special AC and DC motors and their applications. 

BEE-403 Electromagnetic Theory 

Course Outcomes: At the end of this course, student will have the ability to: 

I. Understand the concepts of electromagnetic and magneto-statics 

2. Understand and apply the time varying fields and Maxwell's equation to enhance various 

devices performance, hence upgrading its impact on society, 

3. Analyse Uniform plane wave, Poynting vector and Flow of power to deign more efficient 

devices for improving communication capabilities in turn reduce impact of radiations. 

4. Understand the basic concepts of transmission line and guided waves and apply them in 

designing better transmission line in terms of low power losses. 

Director 
lr1-charge 

Engjneenng 
Institute of Engineering and 
Tecnnoiog.1 
Dr. Bhim,ac 1lbedka,- Uni. . 

Institute of Engineering & T~chno_lo Y 
\J! 8 f<. _;\\'?'Jt~~dkar University 

K':c:md~r; Ci111pus, Agra 

Khan 1ri c !J:M ~ra erstly 



BCS 402 Data structures and Algorith1ns 

Course Outcomes: At the end of this course students will demonstrate the ability to 

1. To review the concepts of fundamental data structures to be used in programmmg. To 

understand various searching algorithms. 
2. To understand the various operations on different types of data structures such as stacks, queues 

and linked lists. To apply and analyze various data structures on different applications. 

3. To understand, analyze and compare various sorting algorithms. To understand the concept of 

hashing and its techniques. 
4. To understand the various types of tree structures and their implementation. To evaluate various 

tree structures. To be able to apply tree structures on various problems. 

5. To understand and implement various types of graphs. To study and implement various shortest 

path algorithms on graphs. 

MC 401 Environment and Ecology 

Same as CSE and EC[ 

BEE 451 Electrical Measurements & Instrumentation Lab 
Course Outcomes: At the end of the course, students will demonstrate the ability to: 

I. apply the skills how to select the correct sensors & transducers to find unknown values. 

2. analyze the different types with their characteristics of sensors and transducer. 

3. apply the skills how to use electronic instruments with their applications. 

4. apply the skills how to use display devices with their applications. 

BEC 452 Linear Integrated Circuits Lab 
Course Outcomes: At the end of the course, students will demonstrate the ability to: 

I. design and implement an inverting and non- inverting amplifier circuit. 

2. design and implement a summing amplifier difference amplifier, a differentiator and an integrator 

circuit. 
3. design and implement RC and LC oscillator. 

4. know about and design square wave generator to operate at frequency fo=500H. 

5. know about timer-555 operation as monostable and astable multivibrator. 

BEE 452 Electrical Machines Lab II 

On successful completion of the course, the student will be able to 

CO I To demonstrate some methods of starting and speed control of an Induction Motor 

CO2 To operate a synchronous motor and demonstrate the effect of excitation on its 

performance 
CO3 To conduct various tests on an Alternator and analyze the performance 

CO4 To conduct various tests on a single phase Induction motor and analyze its 

performance 
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BCS 452 Data Structures and Algorithm Lab 

Course Outcomes: At the end of the course, students will be able to: 

l. Analyze the algorithms to determine the time and computation complexity and justify the correotness. 

2. Implement search problem (Linear Search and Binary Search). 

3. For a given problem of Stacks, Queues and linked list student will able to implement it and analyze the 

same to detennine the time and computation complexity. 

4. Student will able to write an algorithm Selection Sort, Bubble Sort, rnsertion Sort, Quick Sort, Merge 

Sort, Heap Sort and compare their performance in term of Space and Time complexity and will able to 

implement Graph search and traversal algorithms and determine the time and computation complexity. 

V Semester 

. BEE-501 Power Systems - I I L-T-P-C: 3-0-0-3 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COi Understand the concepts of power systems . . ; . ;. . 

CO2 Distinguish between various components of power system 
; t ... . ' . 

CO3 To analyse different types of faults, Estimate fault currents, over-voltages 

and insulation coordination 

CO4 Comprehend basic protection schemes 

cos Understand concepts ofHVDC power transmission and renewable energy 

generation 

BEE-502 Signals and Systems I L-T-P-C: 2-0-0-2 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COI Analyse different types of signals 

CO2 Represent continuous and discrete systems in time and frequency domain 

using different transforms 

CO3 Investigate whether the system is stable 

CO4 Do Sampling and reconstruction of a signal 

BEE-503 Microprocessors and Microcontrollers I L-T-P-C: 3-0-0-3 

COI l. Recall and apply a basic concept of digital fundamentals to microprocessor 

based personal computer system and Recall the memory types and understand the 

interfacing of memory with microprocessor. 

2. Understand the internal architecture and organization of 8085 & 8086. 

CO2 1. Apply knowledge and demonstrate programming proficiency using the var~9us 

addressing modes and data transfer instructions of the target microprocessor and 

microcontroller. 
2. Analyse assembly language programs; select appropriate assemble into 
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1 . 
machine a cross assembler utility of a microprocessor and microcontroller. 

CO3 Discuss how the different peripherals are interfaced with microprocessor like 

8255,8253/54,8237,8279 etc. 
CO4 I. To analyse the concepts of memory interlacing for faster execution of 

in~tructions and improves the speed or operations & hence performance of 

microprocessors. ' ' 

2.To Understand the basic knowledge or advanced processor and analyse the 

internal architecture or 80286.80486 and Pentium processor. 
cos 1. Analyse the internal architecture and real time control of 8051. 

2. Analyse the internal architecture of ARM Processors . 

HSMC-501 Economics for Industry L-T-P-C: 3-0-0-3 Common to all 

Same as l~CE/CSE . ' 

DEEE 502 Introduction to Power Plant Engineering 

Course Outcomes: At the end of this course, the students will: 

I. (i) Recall and apply a basic concept of digital fundamentals to microprocessor based personal computer 

system and Recall the memory types and understand the interfacing of memory with microprocessor. (ii) 

Understand the internal architecture and organization of 8085 & 8086. 

2. (i) Apply knowledge and demonstrate programming proficiency using the various addressing modes 

and data transfer instructions of the target microprocessor and microcontroller. (ii) Analyze assembly 

language programs; select appropriate assemble into machine a cross assembler utility of a 

microprocessor and microcontroller. 
3. Discuss how the different peripherals are interfaced with microprocessor like 8255, 

8253/54,8237,8279,etc. 
4. (i)To analyze the concepts of memory interfacing for faster execution of instructions and improves the 

speed of operations & hence performance of microprocessors. (ii) To understand the basic knowledge 

of advanced processor and Analyze the internal architecture of 80286, 80486 and Pentium processor. 

5: (i) Analyze the internal architecture and real time control of 8051. (ii) Analyze the internal 

architecture of ARM Processors. 

OEEE 501 VLSI Circuits 

OEEE-501 VLSI Circuits I L-T-P-C: 3-0-0-3 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COl Comprehend IC Fabrication Techniques 

CO2 Analyse and design MOSFET logic circuits 

CO3 Analyse and design CM OS logic circuits ' 

CO4 Design Read Only Memory, Random Access Memory 

cos Design Adders, multipliers 
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BEE 551 Power Systems I Lab 

jl 

Course Outcomes: At the end of this course students will demonstrate the ability to 
l. Calculate the various parameters of transmission lines using MATLAB. 
2. Analyze the design of various components of distribution system. 

ct• 
fi 

BEE 552 Electronic Design Lab 

Course Outcomes: At the end of this course students will demonstrate the ability to 
I. Study using MATLAB various Electrical circuits for combinations of R, L, C, and AC or DC 

sources. 
2. Study using MATLAB various Electronic circuits using diode, transistors and OPAMP. 

BEE 553 Microprocessor and Microcontrollers Lab 

Course Outcomes: At the end of the course, students will demonstrate the ability to: 
I. Do basic assembly language programming of 8085. 
2. Do advance assembly language programming of 8086. 
3. Do basic assembly language programming of 8085 for interfacing of peripherals. 
4. Do advance assembly language programming of 8086 for interfacing of peripherals 
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VI SEMESTER 
BEE601 Power Systems 11 

BEE-601 Power Systems II I L-T-P-C: 3-1-0-4 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COl Apply numerical methods to analyse a power system in steady state 

CO2 Comprehend stability constraints in a synchronous grid 

CO3 Understand methods to control the voltage, frequency and power flow 

CO4 Comprehend the monitoring and control of a power system 

cos Appreciate the basics of power system economics 

BEE602 Automatic Control Systems 

BEE-602 Automatic Control System I L-T-P-C: 3-1-0-4 

COl Understand concepts of Time Domain and Frequency Domain Analysis 

CO2 Model linear-time-invariant systems using transfer function 

CO3 Model linear-time-invariant systems using state-space representations 

CO4 Apply the concept of stability in linear-time invariant systems 

cos Design simple feedback controllers 
. ' -

BEE603 Power Electronics 

B'.EE-603 Power Electronics I L-T-P-C: 3-1-0-4 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COl Ability to analyse different types of power semiconductor devices and thei~ 

switching. 
CO2 Demostrate the triggering circuit and snubber circuit, operation 

of choppers and basic topologies of DC-DC Switching regulators 

CO3 Ability to analyse operation, characteristics and performance parameter of 

controlled rectifiers 

CO4 Illustrate the operation of AC voltage controller and cyclo- converter and its 

application. 
cos Analyse the operation of single phase and three phase inverters with and 

without PWM· techniques and to understand harmonic reduction methods. 

MC601 Occupational Health and Safety 

Same as ECE, CSE 
DEEE601 Soft Computing 

DEEE-601 Soft Computia:ig I L-T-P-C: 3-1-0-4 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COi Artificial Intelligence, Various types of production systems, characteristics 

of production systems 

CO2 Neural Networks, architecture, functions and various algorithms involved 

CO3 Fuzzy Logic,, Various fuzzy systems and their functions 

CO4 Genetic algorithms, its applications and advances 

cos The unified and exact mathematical basis as well as the general principles of 

various soft -computing techniques. 
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DEEE 701 1 Electrical and Hybrid Vehicles 
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OEEE-601 Electrical and Hybrid Vehicles I L-T-P-C: 3-0-0-3 

Course Outcomes: At the end of this course students will demonstrate the ability to 
. 

'i 
COI Understand the models used to describe hybrid vehicles and their 

f r .,, 
b: 

i 5 . 
I l !· . 
;, 

performance. 
CO2 To comprehend electric and hybrid drive train topologies 

C03 To realize different possible ways of energy storage 
C04 Understand the different strategies of energy management 

'\ 
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BEE65 l Power Electronics and Drives Lab 

Course Outcomes: At the end of this course students will demonstrate the ability to 

3. Correlate theoretical and practical analysis of AC-AC, DC-AC converters and also converter fed 

to AC&DC drives. 

4. Analyze the characteristics of MOSFET, SCR and SCR firing circuits 

BEE652 Automatic Control Systems Lab 

Course Outcomes: At the end of this course students will demonstrate the ability to - •- ----

1-. Demonstrate and analysis various controllers like, PIO, Servomotor, synchro transmitter receiver. 

2. Study using MATLAB of I si, 2nd order system, lap lace transform, inverse laplace transform, PIO, 

various plots such as Root locus, Nyquist plot, Bode Plot. 

BEE653 Power Systems II lab 

Course Outcomes: At the end of this course students will demonstrate the ability to 

I. Analyze the perfonnance of transmission line and relays. 

2. Analyze different types of short circuit faults which occurs in power system. 

YII SEMESIEB 
BEE 701 Digital Signal Processing 

BEE-701 I Di2:ital Signal Processing I L-T-P-C: 3-0-0-3 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COI Represent signaJs mathematically in continuous and discrete-time, and in 

the frequency domain. 

CO2 Understand the Discrete-Fourier Transform (DFT) and the FFT algorithms 

C03 Realize Digital filter structures 

C04 Design digital filters for various applications 

cos Apply multi-rate digital signal processing for the analysis of real-life signals 

including image 

BEE 702 Advanced Electrical Drives 

BEE-702 Advanced Electrical Drives I L-T-P-C: 2-0-0-2 

Course Outcomes: At the end of this course students wi1l demonstrate the ability to 

COI To comprehend the fundamentals of Electric Drives 

CO2 To understand the dynamics of Electric Drive 

C03 To comprehend the dynamics of starting and braking of DC, Three phase 

Induction and Synchronous motors 
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CO4 Understand the power electronic converters used for de motor speed control 
cos Understand the power electronic converters used for induction motor speed 

control 

BEE 703 Power System Operation and Control 
BEE-703 Power System Operation and Control I L-T-P-C: 3-0-0-3 

Course Outcomes: At the end of this course students will demonstrate the ability to 
COl· Comprehend structure of Power System 
CO2 Understand the economic operation of power system 
CO3 Describe Load Frequency Control methods 
CO4 Explain Automatic Voltage Control methods 
cos Understand State Estimation 

DEEE 704 Energy Audit 
DEEE-704 Energy Audit I L-T-P .. C: 3-1-0,.4, 

Course Outcomes: At the end of this course students will demonstrate the ability to 
COI Understand the Power distribution system planning, operation and 

maintenance 
CO2 Describe the types of Energy auditing and energy audit instruments. 
CO3 Explain the short and long term measures to reduce loss and improve energy_ 

efficiency .. -

CO4 Understand Demand Side Management 

OEEE 701 Machine Learning and Python Programming 

Course Outcomes: At the end of this course students will demonstrate the ability to . 

COi.Describe what Data Science is and the skill sets needed to be a data scientist.• Explain 

in basic terms what Statistical Inference means. Identify probability distributions commonly 

used as foundations for statistical modeling. Fit a model to data. 

CO2. Use R to carry out basic statistical modeling and analysis. 

CO3. Explain the significance of exploratory data analysis (EDA) in data science. Apply 

basic tools (plots, graphs, summary statistics) to carry out EDA. 

CO4. Describe the Data Science Process and how its components interact 

COS Use APls and other tools to scrap the Web and collect data. And Apply EDA and the 

Data Science process in a case study. 

BEE 751 Digital Signal Processing Lab 

Course Outcomes: After performing the experiments of DSP lab, students will be able to, 

I. Understand the use of MATLAB as software tool for the implementation of DSP concepts. 

2. Visualize the conceptual similarity between the theory and practical implementation. 

3. Understand the concepts of basic signal processing concepts such as convolution, correlation, 
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filtering etc. 
4. Design the various filters to do various processing on signals. 

BEE 752 Internship Assessment 
Industrial exposure to students for a period of 30 to 45 days 

PROJEEl Project Stage I 

Course Outcomes: At the end of this course students will demonstrate the ability to 

Hands on experience in deciding on a project work, collecting literature, fin.ding rele;a~t 

social / industrial needs and use technological interventions to give appropnate solutio_ns, 

formulating methodology, working out the solution, analyzing the results and concluding 

on future prospects 

VIII SEMESTER 

BEE 801 Industrial Electrical Systems 
BEE-801 Industrial Electrical Systems I L-T-P-C: 2-0-0-2 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COl Understand various components of industrial electrical systems 

CO2 Understand the electrical wiring systems for residentialrepresenting the 

systems with standard symbols and drawings 
CO3 Analyse and choose the appropriate ratings of various electrical system 

components. 
CO4 Understand the electrical wiring systems of commercial and industrial 

consumers, representing the systems with standard symbols and drawings, 

SLD 
C05 To understand concepts of Automation and PLC SCADA 

DEEE 803 Analog and Digital Communication 
DEEE-603 Analog and Digital Communication I L-T-P-C: 3-1-0-4 

Course Outcomes: At the end of this course students will demonstrate the ability to 

COI Exhibit knowledge of Elements of communication system 

CO2 Understand Phase modulation Techniques 

CO3 Understand Pulse modulation systems 

CO4 Analyse digital modulation Techniques 
C05 Analyse information coding techniques 

OEEC 803 Advance Sensors and Transducers 
Course Outcomes: At the end of the course, students will demonstrate the ability to: 

=t . ! 1. Apply the mathematical knowledge and science & engineering fundamentals gained 

to solve problems pertaining to measurement applications. 
2. Analyze the problems related to sensors & transducers. 
3. Select the appropriate sensor/transducer for a given application. 

a 
:~ 
lncharge 
El~ical Engineering 
Institute of Engineering and 

.., :rechnolog•· 
Dr. 81 ·;nr;f. n~kar University 

t khan :11, C '\,.. 
4 pu. 'tfr;i 

~c-!or T~ nolo~ 
\nstihlte of Engl::c~ki:· Universl\y 

or. 6. R Arn Ayra 
K\1rmdari campus, 

. : 

-' 

, ' 
l 



' !I , E ; ' ( . t 
i 

' ~· t 
f \ 

"' i 61 

)i 
i 

. l 
I 

~l l f 
¥ 

, 
I I 
! • 

:i! i 
~) I ... .., ;. 

ii i . : ··i 
l f 

' I 
I 

u, 
! I ~. 

~! 

~; I i 

r-
.. 
. 

., 

.:: 
"; 

• C 

!• 

f 
~: 
t· ' ' 
b 

' • ' 

4. Detennine the static and dynamic characteristics of transducers using software 

packages. 
5. Understand fiber optic sensor and applications. Ability to understand smart traducer 

and its standard. 

BHSM-804 Principles of Manaeement 
-, L-T-P-C: 3-0-0-3 

COi Remembering the concept of Management, human re]ation and skills 

BHSM 804 Principles of Manaeement 

management l 

CO2 Understand the meaning of planning , strategic management . 

CO3 

of 

Understand the steps of Decision Making and Technique 

CO4 Remembering of the nature of organisation, motivationa] technique, leaderships 

etc. 
cos Perfonns and evaluate of budgetary and no budgetary control technique 

BEE 851 Electrical CAD and Fabrication Lab 

Course Outcomes: After completion of this lab, students will be able to, 

1. get hands on experience of building some small circuits. 

2. get familiar with design process of electronic circuits. 

3. understand the use of circuit simulation software required for circuit design. • t 

BEE 852 PROJEE 2 Project Stage II 

Course Outcomes: At the end of this course students will demonstrate the ability to 

Hands on experience in deciding on a project work, collecting literature, fmding relevant 

social / industrial needs and use technological interventions to give appropriate solutions, 

formulating methodology, working out the solution, analyzing the results and concluding 

on future prospects 
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Dr. Bhimrao Amtredkar University' Agra
An Institution of 97 Years of Glorious History & Contributions in Teaching

andResearch (Accredited Grade B++ by NAAC)
Called at the place of Agra University

Course Name Basic Engineering Drawing
Course Code DMEOOl
Branch l't Sem ME/CE and2d Sem CSE/ECE/EE
Duration 30 Hrs
Resource Person Er. Nagendra SinghiEr Ajeet Singh Yadav, Assistant Professor

Organized by Department of Mechanical Engineering, Institute of Engineering and Technology,
Dr. Bhimrao Ambedkar University" Asra

About the Course:

The course teaches you the essential concepts of Drawing instrument box, and givcs you an in-depth

knowledge of Geometrical construction, curves, point, orthographic projection, First and Third angle

Projection, Projection of line, Projection of planes.

Course Objective:

The main objective of this course is to learn the students in latest technologies and also to identify the gap

between knowledge of industry and Academics.

Course Content:

Module 1: An Introduction to Engineering Drawing

o Uses of Drawing instrument box
o Sheet layout?

. Free Hand Sketching.

. Diffbrent types of Lines?

o Different methods of Lettering?

o Methods of Dimensioning?

Module 2: Orthographic Projection

. Orthographic Projection?

.' Methods of Projection.

o Planes of Projection.

o Ftrur Quadrants.
o First angle and Third angle Projection.

o Reference line.

*--\ S\

'^ixffiffiro*
Module 3: Projection of Points

Projection of Point

A point is situated in the first quadrant.

A point is situated in the second quadrant.

o

a

o

o

"/y



. . A point is situated in the fourth quadrant.

o Exercise Problems.

Module 4: Projection of Lines

o Projection of Lines.

o Line Parallel to one or both the planes.

. Line contained by one or both the planes.

o Line Perpendicular to one of the planes.

. Line inclined to one plane and parallel to the other plane.

o Exercise Problems.

Module 5: Projection of the Planes

Projection of Planes.

. Types ofplanes.
o Projection of Plane parallel to the H.P. and perpendicular to the V.P.
o Projection of Plane parallel to the V.P. and perpendicular to the H.P.

o Perpendicular to the both reference planes.

o Exercise Problems.
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l't Sem ME/CE and 2nd Sem CSE/ECE/EE

Cnurse Outcrurur* {( { } i::
CO01:- Understand the basic concepts of drawing instrument box.

CO02:- Develop analyze the orthographic projection.

CO03:- Understand the concepts of projection of points.

CO04:- Practice different problems used for projection of line.

CO05:- Analysis of different method of projection of planes

Pt'qgrll$t (ltitt"ruul,''\ rril-ll,:r','r $ Ilv t{tr l\il{& flrr'r:r}::,iil ,-r f iuil 1,,r"(}iI,t'ilnls
Program Outcomes (POs), are attributes acquired by the student at the time of graduation. The POs given
in the Table below, ensure that the POs are aligned to the Graduate Attributes (GAs) specified by National
Board of Accreditation (NBA). These attributes are measured at the time of Graduation, and hence
computed every year for the outgoing Batch. The POs are addressed and attained through the Course
Outcomes (COs) of various courses of the curriculum.

1. Engineering knowledge: Apply the knowledge of mathematics, science. engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify. formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences.
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess

societal, health, safbty, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7 . Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need fbr
sustainable development.

8. Ethics: Apply ethical principles and commit to profbssional ethics and responsibilities and norms
of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams. and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with the society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

1 l. Project management and finance: Demonstrate knowledge understanding of the engineering and
management principles and apply these to one's Qyrt yvork, as a member and leader in a teanr. 1o
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manage projects and in multidisciplinary environments.
12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in

independent and life-long learning in the broadest context of technological change.
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Dr. Bhimrao Ambedkar University, Agra
An Institution of 97 Years of Glorious History & Contributions in Teaching
andResearch (Accredited Grade B++ by NAAC)
Called at the place of Agra University

Value Added Course

-

Course Name Elements of Engineering Mechanics
Course Code UNII'UUI
Branch 1't Sem CSE/EC
Duration
Resource Person Mr. Pushpenda Sineh/Er. Vipin Kurnar A{istanr profipssor
Organized by uepartment or vlechanlcal bngmeenng, lnstitute of Engineering and Technology,

Dr. Bhimrao Ambedkar University, AEra

About the Course:

The course teaches you the essential concepts of force system, application of kinematics and kinetics of rigid
body, to understand the concept of thermodynamics and utilization.

Course Objective:

The main objective of this course is to learn the students to strengthen the concept of force, kinematic and
kinetics of rigid body, understand and able to apply the concept of thermodynamics.

Course Content:

Module 1: An Introduction of Force System

o Definition of Force
o Parallelogram Law
o Lami's Theorem
o Principle of Transmissibility of forces
o Resultant of a force system

o Exercise Problems

Module 2: Kinematics of rigid body

o Introduction
o Plane motion of rigid bodies
o Velocity and Acceleration under translation Motion
o Velocity and Acceleration under Rotation Motion
o Relative Velocity
o Projectile Motion

Module 3: Kinetics of rigid body

o Introduction

o Force, Mass and Acceleration
o Work and Energy
. Impulse and Momentum

\--^\*!t\ Director
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o D'Alembert principle and Dynamic equilibrium
o Virtual work

Module 4: Concept of Thermodynamics

o Different application of Engineering Thermodynamics
o Thermodynamic properties, process and cycles
o Thermodynamicequilibrium

o Quasi-static process

o Thermodynamic system
o Thermodynamicprocess

Module 5: Application of Thermodynamics

o Temperature and its Measurement
o Laws of thermodynamics
o Zeroth Law of Themrodynamics
o First Law of Thermodynamics
o Second Law of Thermodynamics
. Entropy and Properties
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Elements of" Ensimeerins Mechanics DMEOO2

l,tSem CSE/ECE/EE and 2nd Sem ME/CE
Coursc Outconres (('():i I :
COOI:- Understand the basic concepts force system.

Co02- Develop analyze the of Kinematics of rigid bodies and different parts.

co03:- Understand the kinetics of different rigid bodies

co04:- Remember the fundamentar concepts of thermodynamics.

co05:- Analysis of different method of temperature measurement.

Program tltttctlnlujs ! t$gllrr.:i,{i:rl hv f flrr r\ilJA lrlr clr,,4iri i:r r,int:{ I}r.{}rlramsProgram outcomes (Pos), are attributes acquired by the student at the time of graduation. The pos givenin the Table below, ensure that the Pos are atigned io the Graduate Attributes (GAs) specified by NationalBoard of Accreditation (NBA)' These attributes are measured at the time'of Graduation, and hencecomputed every year for the outgoing Batch. The Pos are addressed and attained through the CourseOutcomes (COs) of various 
"ou.... 

ofine curriculum.
l' Engineering knowledge: Apply th. knowledge of mathematics, science, engineeringfundamentals, and an engineering specializationto the solution of complex engineering problems.2' Problem analysis: Identify, formulate, research literature, and, aialyze complex engineeringproblems reaching substantiated conclusions using nr.t prin.ipr.r 

"rrnrirrematics, 
natural sciences"and engineering sciences.

3 ' Design/development of solutions: Design solutions for complex engineering problems and design' system components or processes.that meet the specified n..d, witliapp.opriate consideration forthe public health and safety, and the cultural, ,o.i.tul, and environmental considerations.4' conduct investigations of complex problems: Use research-based knowledge and researchmethods including design of experimenis, analysis and interpretation or data, and synthesis of theinformation to provide valid conclusions.

appropriate techniques, resources, and modern
modeling to complex engineering activities with

5, Modern tool usage: Create, select, and apply
engineering and IT tools including prediction ana
an understanding of the limitations.

6' The engineer and society: Apply reasoning informed by the contextual knowledge to assesssocietal, health, 
ryfety, legal and cultural issuls and the consequent responsibilities relevant to theprofessional engineering practice.

7 ' Environment and sustainability: Understand the impact of the professional engineering solutionsin societal and environmental contexts, and demonstrate thi knowledge of and need forsustainable development.
8' Ethics: Apply ethical principles and commit to professional ethics and responsibilities and normsof the engineering practice.
9' Individual and team work: Function effectively as an individual, and as a member or leader indiverse teams, and in multidisciplinary settings.
l0' Communication: Communicate effectively on complex engineering activities with theengineering community and with the society at large, ,r.h u., bein-g able tJ comprehend and writeeffective reports and design documentation, makJ effective presentations, and give and receiveclear instructions.
I l ' Project management and finance: Demonstrate knowledge understanding of the engineering and

:::::T::l^fi.]*:: Tg,.",qptl 
these to one,s own *ork, as a memberind lgader"in a te&l tomanage projects and in multidisciplinary environm,epts.



12' Life-long learning: Recognize the need for, and have the preparation and ability to engageindependent and life-long leaming in the broadest context of technological change.
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P"l 31i: T?9.1* l9g\rr university, Agra
*i'J:::':j:2",1r^?l^!:::"^"191":i:::H:l:ygc"*iiu",ioi,iireachingandResearch (Accredited Grade B++ 6, NaAC;
Called at the place of Agra University

Value Added Course

3'dSemCSEzpcgzffi
Resource Person Assistant Professor

Department of Mechanical En
Dr. Bhimrao Ambedkar Universitv. Asra

About the Course:

The course teaches you the essentiar concepts of basics of
practical application of different types of roboti.

Course Objective:

The main objective of this course is to leam the students
robots and performance of kinematics system.

Course Content:

Module 1: An Introduction to Robotics

o Basic concept of Robots?

o HistoU of Robots

o Different terms used in Robots

o Classification of Robots

o Different types ofjoints are used in robots

. Application of Robots

Module 2: Robot Kinematics

o Understanding of Robot kinematics

o Translation Representation

o RotationRepresentation

o CoordinateTransformation

o DH Parameters

o Forward Kinematics

robotics system, different types of robots,

brief knowledge of industrial applications of

*-- a=\\ Director
lnstitutoof Englneering & Technohgy

Dr. B. R. Ambedkar Universfi
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Module 3: An Introduction to Sensors

o Concepts ofSensors?

o Position, Velocity

o Forces and Moments

o Introduction to Cameras

o Camera Calibration

o Vision applications in robotics

Module 4: Robot Actuation

o Definirotion of robot actuation?

. Types of Actuators

o Electric Actuators

. Hydraulic Actuators

o Pneumatic Actuators

o Gear Transmission

Module 5: An Introduction to Robot Control

. Applications of robot control?

o Basics parameters of control

' OPen l,oop System

Close Loop system

Transfer function

Robot safety

n
N-eAtK\ Director

lnstiUro of Enginecring & Tochrrcl4y

Or. A. R.lmUedXar Univer$l$
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Kobotics (DME003)

3'd Sem CSE/ECE/EE 4th Sem ME/CE
( oursc ()utconr*:" t l- r ll i;:

COO1:- Understand the basics of robotic systems and different types of robots

CO02:- Remember of robot parameters and representation

CO03:- Understand the concept of sensors and application of different sensors

CO04:-Practice the robot actuators and applications of visions

CO05:-Analysis of different process of loops and transfer functions

l'rogrnrrl orr{t:!}r}}Llt" " i;[u "lu'J il.r'l$rc hiii,,\ [r;r';;{} jii,] "r':rm;;,r"*:lirams
Program Outcomes (POs), are attributes acquired by the student at the time of graduation. The POs given
in the Table below, ensure that the POs are aligned to the Graduate Attributes (GAs) specified by National
Board of Accreditation (NBA). These attributes are measured at the time of Graduation, and hence
computed every year for the outgoing Batch. The POs are addressed and attained through the Course
Outcomes (COs) of various courses of the curriculum.

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identiff, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences.
and engineering sciences.

3' Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments. analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with
an understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7 . Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

9. Individual and team work: Function effectively as an
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with the society atlarge, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

I I ' Project management and finance: Demonstrate knowledge understanding of the engineering and
management principles and apply these to one's own work, as a member and leader in a team, to

individual, and as a member or leader in

manage projects and in multidisciplinary environgrts.
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12' Life-long learning: Recognize the need for, and have the preparation and ability to engageindependent and life-long learning in the broadest context of technological change.
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Dr. Bhimrao Ambedkar University, Agra
An Institution of 97 years of Glorious History & contiibutions in TeachingandResearch (Accredited Grade B++ 6y NaAC;
Called at the place of Agra University

Value Added Course
Course Name

I59sME/cE@
Er.Saffi
Departmen
Bhimrao Ambedkar Universit|, Aga

About the Course:

The course teaches you the essential concepts ofconcept and
in-depth knowledgeof types and applications in enginelring,
of in field bioengineering.

fundamentals of 3D printing, and gives you an
medical and design & analysis area, also used

is to learn the students brief knowledge of additive manufacturing and
the field of engineering and medical.

Course Objective:

The main objective of this course
different process of 3D printing in

Course Content:

Module An Introduction to Additive Manufacturing

o Additivemanufacturing?
o 3D printing

o Historicaldevelopment
o Common use terms
. Types of Additive manufacturing
o Application of Additive manufacturing

Module 2: Introduction to solid Based Additive Manufacturing

o Solid based additive manufacturing?
o working principle of solid based additive manufacturing
. Applications of solid based additive manufacturing
o Advantages of solid based additive manufacturing
o Disadvantages of solid based additive manufacturing
o Case studies of solid based additive manufacturing

Module 3: rntroduction to Liquid Based Additive Manufacturing

o Liquid based additive manufacturing?

working principle of liquid based additive manufacturing
Applications of liquid based additive manufacturing

--\)-\=f\ Director=\
lmtituta of Engineedng & Technology

Dr. B. R. Ambedkar Universlty
Khandari Campus, Agra
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e Disadvantages of liquid based additive manufacturingo Case studies of liquid based additive manufacturing

Module 4: Introduction to powder Based Additive Manufacturing
o Powder based additive manufacturing?
o working principre of powder based additive manufacturingo Applications of powder based additive manufacturing
o Advantages of powder based additive manufacturingi
o Disadvantages of powder based additive manufacturing
o Case studies of powder based additive manufacturing

Module 5: Introduction to 3D printing

o 3D printing

o Construction of 3D printing
. Applications of 3D printing
o Advantages of 3D printing
o Disadvantages of 3D printing
o Case studies of 3D printing

;v {"
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lnstitute of Emlnaering & Techrrclogy

Dr. B. R. RmUedfar UniversllY
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5,h Sem ME/CE and 6rh Sem CSE/ECE/EE

('ourse Ou{r.lrrnq"r i { '{ ji,; r,
coO1:- Understand the basics of concepts of Additive Manufacturing.

co02:- Remember of robot solid based Additive Manufacturing.

co03:- Understand the concepts of liquid based Additive Manufacturing.

co04:- Practice the powder based Additive Manufacturing.

CO05:- Analysis of different parts of 3D printing.

I;nrttgl-*um lt*ltcrx)],,! 3:trl;lr{.ti,it,,r$ :r3r ritc irji}.,& ilix.:,:ii:fxtfii{"r!mH prftllramsProgram outcomes (Pos), are attributes acquired ur,rr. rtrd.rt at the time of graduation. The pos givenin the Table below' ensure that the Pos are itignea io the Graduate Attributes (GAs) specified by NationalBoard of Accreditation (NBA). These attributes are measured at the time of Graduation, and hencecomputed every year for the outgoing Batch. The Pos are addressed and attained through the courseoutcomes (cos) of various .ourr"i orine curriculum.
l ' Engineering knowledge: Apply the knowledge of mathematics, science, engineeringfundamentals, and an engineering specializarionto the solution of complex engineering problems.2' Problem analysis: Identify, formulate, research literature, and, analyze complex engineeringproblems reaching substantiated conclusions using first principles of mathematics, natural iciences,and engineering sciences.
3' Design/development of solutions: Design solutions.forlo.mplex engineering problems and designsystem components or processes.that meet the specified n..d, *ith"appropriate consideration fbrthe public health and safety, and the cultural, ,o.i.tul, and environmental considerations.4' conduct investigations of complex problems: Use research-based knowledge and researchmethods including design of experimenis, analysis and interpretation of data, and synthesis of theinformation to provide valid conclusions.
5' Modern tool usage: Create, select' and apply appropriate techniques, resources, and moclernengineering and IT tools including predictio" a"a modeling to complex engineering activities w.ithan understanding of the limitations.
6' The engineer and society: Apply reasoning informed by the contextual knowledge to assesssocietal, health, safety, legal and cultural issues and the consequent resfonsibilities relevant to theprofessional engineering practice.
7 ' Environment and sustainability: Understand the impact of the professional engineering solutionsin societal and environmental contexts, and demonstrate the knowledge of, and need fbrsustainable development.
8' Ethics: Apply ethical principles and commit to professional ethics and responsibilities and normsof the engineering practice.
9' Individual and team work: Function effectively as an individual, and as a member or leader indiverse teams, and in multidisciplinary settings.
l0' Communication: Communicate effectively on complex engineering activities with theengineering community and with the society at large, such as, being able to comprehend and writeeffective reports and design documentation, makJ effective presentations, and give and receiveclear instructions.
I l. Project management and finance: Demonstrate knowledge

management principles and apply these to one.s ow4 work,K
[llractor

understanding of the engineering and
as a member and leader in a team. to
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manage projects and in multidisciplinary environments.
12' LifeJong learning: Recognize the need for, and have the preparation and ability to engageindependent and life-long learning in the broadest."r,.rt of technological change.
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Mathematics III (BSC-301)
III SEMESTER (ECE, CSE, EE, ME, CE)

Prerequisite: Basic knowledge of elementary Mathematics.
Course Outcomes (COs):
After completing this course, a student will be able to:
I . Solve the Fourier Transform of function.

2. Compute poles & zeros.

3' Evaluate the real & complex integrals with the help of Cauchy's Residue Theorem.

4'Utilize curve fitting techniques for data representations and cornputation in engineering analysis.

5' Ernployee the principle of linear regression and correlation, translate real word problems into probabilitymodels' Llse Binomial, Poisson & Normal Distribution to solve statistical problems.

Strength of Materiats (BME-30I)
LTPC
3r04Prerequisite: Students must have knowledge of engineering mechanics basic engineering applications.

Course Outcomes (COs):
After completing this course, a student will be able to:
I ' Compute the fundamentals of stress and strain concepts in compound loading condition and demonstrate an
understanding of the applied mechanics theory.

2. calculate the stresses and strains associated with thin and thick cylinder.

3' Analyzing the problems of springs subjected to various actions and Evaluating stresses in columns.

4' Calculate stresses and deformations in beams subjected to different loading and estimate the effect ol'l.orsit.rr i,
shafts.

5' Demonstrate stress and deflection in unsymnretrical bending and Curved Beams, determination of shear cenrre.

Materials Science (BME-302)

Prerequisite: Fundatnental knowledge of Interrnediate level physics and chemistry.
Course Outcomes (COs):
After completing this course, a student will be able to:
l' Analyze the Structure of materials at diffbrent levels, basic concepts of crystalline materials like unit cell. F6( .
BCC, HCP, APF (Atomic Packing Factor), co-ordination Nurnber etc.

2' Ljnderstand concept of mechanical behavior of materials and calculatiorrs of same using appropriate equations.

3' Explain the concept of phase & phase diagram & understand the basic ternrinologies associated with
metallurgy. construction and identification of phase diagrams and reactions.

4' Understand and suggest the heat treatment process & types. Significance of properties Vs microstructure.
Surface hardening & its tvpes. lntroduce the concept of haioenability & demonstrate thc test used to find
hardenabil ity of steels.

LTPC
3104

LTPC
3021

5' Explain features, classification, applications of newer class rnaterials like smart materials, piezoelectricmaterials,biomateriaIs'compositernateria]s.:.,#'.*x#xx*w
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Materials Science Lab (BME_352)
Course Outcomes (COs):

After completing this course, a student will be able to:
l. Prepare formal laboratory repofts describing the results of experiments;

2. operate basic instruments in materiars science and engineering;

3. Interpret the data from the experiments.

4. Relate properties to microstructure.

5. Understand various crystal structures and relationship to properties

6. Select metals and alloys for industrial applications

7. Understanding metals and their use in industries

8' Understanding heat treatment procedures and the change of properties

9. Improving material properties by different heat treatment processes.

Engineering Thermodynamics (BME-303)

l ' Understand the role of the internal energy, enthalpy, entropy, temperature, pressure and specific volume
thermodynamic properties and illustrate laws of thermodynamics state and apply the first law of thermodynamics
for closed and open systems.

2' Understand second law of thermodynarnics and concepts of entropy and apply the concept to solve entropy
problems.

3' Distinguish between ideal gas and pure substance and calculate thermodynamics properties using tables of
thermodynamics properties and ability to solve problems based on Rankine and Brayton cycle.

4. Understand concept of irreversibility and second law efficiency and establish thermodynamic relation among
various equation.

5. Estimate Stoichiometric air required for combustion and exhaust gas analysis.

LTPC
3104

Prerequisite: Physics of Class XII
Course Outcomes (COs):
After completing this course, a student will be able to:

Machine Drawing (BME-304)

Prerequisite: Basic knowledge of Engineering Graphics and Design.
Course Outcomes (COs):
After completing this course, a student will be able to:
I . Understand principles of orthographic projections for machine drawing.

LTPC
2044

2' To draw the projections of machine elements including keys. couplings, cotters, riveted, bolted and welded
joints.

3. To draw the assembled view using drawings of machine components and Engines.

4. To free hand sketches of machine elements 
\\_.^,{. >h\ Direct
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5' Understand detailed Assembly drawings of Ball bearing, shaft, crane hook, plummer block, tailstock, engineblock assembly' Remembering the concepts computer aid-ed drawing of machine components.

Machine Drawing Lab (BME_354)
Course Outcomes (COs):
After completing this course, a student will be able to:
l. Prepare different types of line and dimensioning.

2. Understand of orthogonar projection and isometric projection.

3. Analyze the concept of different types of fasteners.

4. Understand and draw different types of machine elements.

5. Analyze the different types of Assembly.

Environment and Ecotogy (MC-301/NIC-401)
LTPC

Prerequisite: Basic knowledge College Geography. 2 0 0 0

Course Outcomes (COs):
After completing this course, a student will be able to:
l ' Understanding of the importance of ecosystem and biodiversity and natural resources for maintainingecological balance.

2' Analyze human impacts on various aspects of the environment and social issue related to sustainable
development.

3' Identilying sources and effects of environmental pollution. Develop the methods for control of environmentalpollution and hazards due to engineering/technological activities.

4' Aware of important acts and laws in respect of environment and EIA process.

Measurement and Metrology (BME-401)
LTPC
3021Prerequisite: Basic knowledge of Engineering physics, Fundamental Concept of Workshop practice,

Engineering thermodynamics etc.
Course Outcomes (COs):
After completing this course, a student will be able to:
l' Ability to understand the basic concepts of measurement by learning about different measuring systems. different
sensor and transducers and different signal transmission and processing devices.

2' Ability to understand the working principle of different measuring devices for time, pressure. force and temperature
measurement.

3' Ability to understand the concept of limit, fit and tolerance for applying it for solving the rrumerical problems, andunderstand the concept of comparators.

4' Ability to understand the concept of geometric forms and use of different tools for measurement of geometric foms,
measurement related to thread and surface texture.

5' Ability to understand the concept of control system and study of different types of controllers. vg
F-,.-+ rS' Utrector-

lnstiture of Engineering & Technology
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Measurement and Metrology Lab (BME-451)
Course Outcomes (COs):
After completing this course, a student will be able to:
l. Understand the concept of vernier caliper and use it for measurement of gear tooth and learn to rneasure taper
of a shaft.

2. Understand the concept of limit gauge and slip gauge and learn the use of micrometer.

3. Perform thetestofroundness" concentricity and understand the conceptand use ofdial gauge.

4. Understand the concept of autocollimator and to perform test of thermocouple and stroboscope.

Engineering Fluid Mechanics (BME-402)

Prerequisite: Basic knowledge of engineering physics.
Course Outcomes (COs):
After completing this course, a student will be able to:
l. Understand property of fluid. measurement of pressure and broad principles of fluid statics.

2. Inculcate knowledge on description of fluid motion. stream and velocity potential, theirpropertiesand
applications.

3. Understand the dynamics of fluid flow -energy equation and its applications and gain knowledge about
dimensional and model analysis

4. Analyse the Flow through Pipes, Laminar and turbulent flows, major and minor losses in pipes.

5. Understand and solve the boundary layer problems and evaluate friction over surface.

Engineering Fluid Mechanics Lab (BME-452)
Course Outcomes (COs):
After completing this course, a student will be able to:
l. Verify the Bernoulli's Theorem.
2. Determine the friction factor for the pipes.

3. Determine the coefficient of discharge of Venturimeter and orifice meter.

4. Determine the minor losses due to sudden,enlargement, sudden contraction and bends.

5. Determine the coefficient of discharge of Norch (v and Rectangular types).

LTPC
312 5

0
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Manufacturing Science I (BME-403)
LTPC

Prerequisite: Course on Workshop Technology 
3 0 2 4

Course Outcomes (COs):
After completing this course, a student will be able to:
l. Define the term manufacturing and its importance towards technological and social economic development.

2. Classify the basic principles of casting processes and discuss its type's defects and remedies.

3. Design of gating/riser system needed for casting

4. Describe the various forming process like (rolling, forging, extrusion, drawing, sheet metal operation) and
Implement a suitable forming process for a given component.

5. Compare the various types ofjoining processes and select the appropriate one according to the applicatiop.

*m{t*q."



Manufacturing Science I Lab (BME-453)
Course Outcomes (COs):
After completing this course, a student will be able to:
l. Design the gating and riser system needed for casting and requirements to achieve defect free casting.

2. Understand the basic geometry of pattern making and their application.

3. To gain the knowledge of Forging technique and application in industrial domain.

4. Design the jigs and fixtures required for various mechanical works.

5. Understand the working of press working operation like blanking and piercing.

Theory of Machines I (BME -404)

Prerequisite: A course on Engineering Thermodynamics and Engineering Drawing.
Course Outcomes (COs):
After completing this course a student will be able to:
I . Define various components of mechanisms, Develop mechanisms to provide specific motion.

LTPC
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2. Draw velocity and acceleration diagrams of various mechanisms.

3. Basic ideas of kinematic synthesis

4. Understand the impoftance of Cams, Gain the basic ideas of kinematics of Cams,

5. Understand the basic ideas of gears and also Analyze speed and number of teeth in various gears, Select
appropriate power transmission for specific application.

Applied Thermodynamics (BME-405)
LTPC
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Prerequisite: A course on Engineering Thermodynamics and Engineering Drawing.
Course Outcomes (COs):
After completing this course a student will be able to:
I ' Analyze the cycle of internal combustion engine in order to perform heat, work and efficiency calculation.

2. Understand the vapour cycle in order to carry out the calculation on system perfbrmance.

3. Understand boilers and their performance, understand condenser and their performance.

4. Construct steam engine velocity diagram in order to determine the stage calculation mathematically and
graphically.

5. Analyze the various gas turbine plant system arrangement in order to perform
calculation.

heat, work, efficiency

Applied Thermodynamics Lab (BME-455)
Course Outcomes (COs):
After completing this course a student will be able to:
I . Understand the working principles & knowredge of parts of boilers.

2. Understand the working principles & pats of two stroke I c Engines.

3. Understand the working principles & parts of four stroke I c Engines.

r*h*
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4. Demonstrate the performance of internar combustion engine.

5. Understand the working principles & parts of steam & gas turbine.

Human value and professional Ethics (MC402]MC-302)

Prerequisite:
Course Outcomes (COs):
After completing this course a student will be able to:
l ' Understand the significance of value inputs in a classroom, distinguish between values and skills, understand theneed, basic guidelines, content and process of value education, explore the meaning of happiness and prosperity anddo a correct appraisal ofthe current scenario in the society

2' Distinguish between the Self and the Body, understand the meaning of Harmony in the Self the co-existence of Selfand Body.

3' Understand the value of harmonious relationship based on trust, respect and other naturally acceptable feelings inhuman-human relationships and explore their role in ensuring a harmonious society 
ovvvPraurv rvs

4' Distinguish between ethical and unethical practices, and start working over the strategy to actualize a harmonious
environment wherever thev work.

Internal Combustion Engines (BME-501)
LTPC

312 5
Prerequisite:
Course Outcomes (COs):
I . Understand various types of LC. engines and cycres of operation.

2. Understand the normal and abnormal combustion phenomenon in Sl and CI engines.

3. Identift fuel metering and fuel supply systems for different types of engines

4. Interpret different alternative fuels and its emissions, then the method to control these emissions and their
effect on environment.

5. Understand supercharging and its effect on performance of SI and cl engine.

Internal Combustion Engines Lab (BME-551)
Course outcome (COs):
l. Identifu the various types of LC. Engines and cycles of operation.

2. Express the effect of various operating variables on engine performance.

3. Demonstration of fuel metering and fuel supply systems for different types of engines.

Theory of Machines U (BME -502)

Prerequisite: A course on Engineering Mechanics and rhermodynamics.
Course Outcomes (COs):
After completing this course a student will be able to:
l. Understand of force analysis of linkages and Demonstrate functioniioning of single slider crank mechanism and its
inversions based systems.

2. To analyze the different types of governors and flywheels.

LTPC
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3' Understand the concept of gyroscopic couple for ships, aero planes and road vehicles.

4. To balancing of the reciprocation and rotatory systems.

5. Demonstrate functioning clutches and brakes.

Theory of Machines II Lab (BME-552)
Course Outcomes (COs):
After completing this course a student will be able to:
I' Understand the profiles of cams and its effect on follower intermittent motion.

2. ljnderstand the concept of gyroscopic couple for ships, aero planes and road vehicles.

3. To analyze the different types of governors.

4. Examine the balancing of rotating masses in dynamic balancing.

5. Demonstrate functioning of gears.

Departmental Elective I
Manufacturing Science If (DE-ME-501)

Prerequisite: Course on Workshop Technology.
Course Outcomes (COs):
l. Detailed knowledge of cutting tool & their geometry. nomenclature, tool materials, their properties.

2. Identify the different machines on the basis of their operations- Lathe, shaper, slotter, planer, milling, drilling
and boring.

3. Understand the use of Grinding machines.

4. Understanding the concept of limits, fits, tolerances and surface finish and their utility in the industrial context

5. Identify different non-conventional machining processes and the applications of non-conventional welding.

Rapid Prototyping and Rapid Toots (DE-ME-502)

Prerequisite: Course on Computer aided Design and Manufacturing and Basic course on manufacturing.
numerical control and robotics
Course Outcomes (COs):
After completing this course a student will be able to:
I . U.nderstand basics of rapid prototyping and modeling and steps of preparing prototypes.

2. Understand liquid, solid and powder based prototyping systems.

3. Understand practical applications of rapid prototyping and tooling in modern industries. 
F _=a^-I I..!-

4' Become familiar with recent advances in rapid prototyping and tooling t Director
hstitute of Engineering ;i r,ectrnoi,;gy

5. Apply the Process of Rapid Prototyping in Advanced techniques. e.. P ft.Arnb?dkti ijr:i,;s1;.,i!,,,-'
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Rapid Prototyping and Rapid roots (DE-ME -502)
LTPC
3104Prerequisite: Course on Computer aided Design and Manufacturing and Basic course on manufacturing,

numerical control and robotics
Course Outcomes (COs):
After completing this course a student will be able to:
1 ' Understand basics of rapid prototyping and modeling and steps of preparing prototypes.

2' Understand liquid, solid and powder based prototyping systems.

3' Understand practical applications of rapid prototyping and tooling in modern industries.

4. Become familiar with recent advances in rapid prototyping and tooling.

5. Apply the Process of Rapid prototyping in Advanced techniques.

Open Elective I
Industrial Engineering and Automation (oE-ME-sOl)

Prerequisite: Basic Knowledge of lVorkshop practice.
Course Outcomes (COs):
After completing this course a student will be able to:
l. Analyze and explain productivity concepts and measurements.

2. Explain various Industrial Layout and time study.

3. Exhibit skills towards program evaruation and review technique.

4. Analyze and perform Break even analysis.

5. Understand of High Volume Production Systems, Transfer Devices and Feeder.

Total Quality Management (OE-ME-502)

Prerequisite: Basic Knowledge of Industrial Engineering
Course Outcomes (COs):
After completing this course a student will be able to:
l. Describe the dimensional barrier regarding euality.
2. Summarize the Total quality principles.

3. Demonstrate the tools utilization for quality improvement.
measure quality

Analyze the various types of techniques are used to

4. Discover the new decision of principle in real time pro.iects.

5. Apply the various quality systems in implementation of Total quality management.

LTPC
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Production Planning and Control (OE-ME-503)

Prerequisite:
Course Outcomes (COs):
After completion of this course student will be able to:
I' Understand the role Production Planning and control activities in Manufacturing and Services.

2. Understand and perform various Forecasting techniques and problems.

3' Understand and perform various Inventory Management techniques and apply in real manufacturing
scenario/Flow to use MRp/ERp.

4. Demonstrate various Scheduling procedures/Balancing concepts.

5. LJnderstand and Evaluate Dispatching procedures.

Value Engineering (OE-ME-504)

Prerequisite:
Course Outcomes (COs):
After completing this course a student will be able to:
l. understand concepts of value engineering and varue analysis.

2. Understand the evaluation techniques of function and problem setting and solving systems.

3. Describe various phases involved in value engineering job plan and techniques of value engineering.

4. Understand the applications of value Analysis of management practice in different organizations.

5. Demonstrate their ability to apply value analysis in various fields.

LTPC
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Prerequisite:
Course Outcomes (COs):
After learning the course the students should be able to:
l. Identify the diseases associated with occupation.

2. Manage safety in industries by suggesting safety measures.

3. Identify the accidental causes & apply the preventions.

4. Identi$, Fire Explosion & apply PPE.

5. Identifu & apply Hazards & Risk identification. Assessment and control

Occupational Health and Safety (BMC-501)

techniques. vvj
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Industrial Management (BHSM-50 l)

Prerequisite:
Course Outcomes (COs):
I ' Understand the basic concepts of management and explain the Various principles of management

2' Understand the various functions of personal management and solves workers related problem

3. Recall the concept of marketing and examine various marketing strategies.

4' Explain the importance of financial management, relate it with break-even analysis and budget.

5' Understand the various principles of plant management & classify different type of material handling
equipment's.

Design of Machine Elements (BME-601)

Prerequisite: Basic kn_owledge of Engineering Drawing and Machine Drawing.
Course Outcomes (COs):
After completing this course a student will be able to:

LTPC
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I ' Understanding of Design requirements, Design procedure, Design for Static Load by using Theory of fbil,re.
2' Be able to apply knowledge of the stress and strain for analyzeand Design for Fluctuafing Loads. Develop
Logical and Analytical ability to apply Knowledge to Design lf Riveted Joints.

3' Apply the knowledge of stress & strain in combined loading condition to design Shaft, K.eys and Couplings.

4' Understand the standard geometry, application, failures of Spur and Helical Gear and Design and Developed
effectively Spur and Helical Gears for difrerent loading conditions.

5' Understand the standard geometry, applications, failures of Sliding contact bearings and Design and
Developed effectively sliding contact bearings for different loading Jonditions as per manufactuier catalog.

Heat and Mass Transfer (BME-602)

Prerequisite: Basic Knowledge of Thermodynamics and Fluid Mechanics.
Course Outcomes (COs):
After completing this course a student will be able to:
I . Explain the laws of heat transfer, modes of heat transfbr and fundamentals Conduction.

2' Mathematically model and analyze the consequence of heat and transfer in thermal analyses of engineering
systems and fins concepts.

3. Apply empirical correlations for forced, free convection and phase change process.

4' Fonnulate, evaluate and develop solution for radiation heat transfer problems in different situations.

5' Understand the consequence of heat transf-er in thermal analyses of engineering systems like heat exchanger.
Analyze different phenomenon occurring in engineering systems involviig mass"transf'er in steady state.

\\-V
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Heat and Mass Transfer Lab (BME-652)
Course Outcomes (COs):
After completing this course a student will be able to:
1' Understand laws of heat transfer, modes of heat transfer and fundamentals of heat exchangers.

2' Mathematically model and analyze the consequence of heat and transfer in thermal analyses of engineering
systems.

3' Formulate, evaluate and develop solution for conduction, convection and radiation heat transfer problems in
diflerent situations.

3. Apply empirical correlations for forced, free convection and phase change process.

4. Understand, apply principles and analyzemass transfer phenomenon in different processes /systems.

Automobile Engineering (BME-603)

Prerequisite: Basic Knowledge of I C Engines
Course Outcomes (COs):
After completing this course a student will be able to:
1' Understand the basic requirements from automobile and technology used in them.

2' Demonstrate understanding of diffbrent functional systems of automobile such as brakes.
steering mechanism, gear box and transmission system.

3. Analyze different functional systems of automobiles and the advancements in them.

4. Carry out calculations pertaining to vehicle dynamics.

5. Understand and analyze impact of automobile on environment, different measures and regulations for its
control.

Automobile Engineering Lab (BME-653)
Course Outcomes (COs):
After completing this course a student will be able to:
I . Explain the various types of chassis, fiame and functions of I c Engine parts.

2. Distinguish between the manual transmissions with automatic transmission systems.

3. Demonstrate how the steering, brakes and the suspension system operate.

4. Justify the importance of alternative fuels.

LTPC
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suspension system,

Unconventional Manufacturing (DE-ME-601)

Prerequisite: Basic Knowledge of Manufacturing Science
Course 0utcomes (COs):
After completion of the course a student will be able to:
l. Understand the process capability of unconventional manufacturing process.

2. understand various non-conventional manufacturing processes.

3. Develop competency to selecting various un-conventional manufacturing processes.

4. Explain the working principles of thermal energy based processes.

LTPC
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5. Understand the Diffusion and photo_ Lithographv process for erectronic_device: 
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Prerequisite: Basic Knowledge of Engineering Mechanics and Mechanics of Sotids.
Course Outcomes (COs):
After completing this course a student will be able to:
I ' Analyse the 3-D state of stress in components with application of plane stress and plane strain conditions.
2. Analyse 3D state of strain in the components.

3. Understand various practicar methods of anaryzing strain in the components.

4. Understand the parameters, and practicalapprications of strain gauges.

5' Understanding various aspects of photo elasticity and its application for stress analysis.

Reliability and Maintenance Engineering (DE_ME_603)

Prerequisite: Basic Knowledge of power plant Engineering.
Course Outcomes (COs):

Experimental Stress Analysis (DE-ME-602)

N--AJ.-
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After completion of this course student will be able to:
l ' Explain maintenance objectives and functions, need for maintenance plan and organization, and cost of
maintenance, equipment and production delays.

2' Understand equipment wear records and standards and various kinds of NDT methods for predictive
maintenance.

3. Explain maintenance of mechanical drives such as belt drive, chain drive and gears

4. Understand the maintenance of pumps, compressors and control valves.

5. Explain the principles and techniques applicable in life testing and reliability improvements.

Additive Manufacturing (DE-ME-604)
LTPC
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Prerequisite: Basic Knowledge of Computer Aided Design.
Course Outcomes (COs):
After completion of this course student will be able to:
1. Describe various CAD issues for 3D printing and rapid prototyping and related operations for STI- model
manipulation.

2' Formulate and solve typical problems on reverse engineering for surface reconstruction from physical
prototype models through digitizing and spline based surface fitting.

3' Formulate and solve typical problems on reverse engineering for surface reconstruction from digitized mesh
models through topological modelling and subdivision surface fitting.

4' Explain and summarize the principles and key characteristics of additive manufacturing technologies an6
commonly used 3D printing and additive manufacturing systems.

5' Explain and summatize typical rapid tooling processes for quick batch production of plastic and metal parts

VV



Open Elective Course II
Composite Materials (OE-ME_601)

Prerequisite: Basic Knowledge of Materials Science.
Course Outcomes (COs):
l. Knowledge of the different types of engineering materiars.

2. Knowledge of the types of reinforcements and fibers.

3' Understand the various types of composites used in engineering and their properties.
4' Describe the processing of composite materials and manufacturing techniques.

5. Understand and anaryze the various methods of testing the composites.

E ntrepreneu rship (OE-M E-602)

Prerequisite: Basic Knowledge of industrial management.
Course Outcomes (COs):
l. Understand entrepreneurship and its related theory and government policies

2. Understand various Business Enterprises and ownership Structure

3. Prepare project report and able to understand project evaluation method.

4. understand various strategies and policies in management and enterprises.

5. Understand Institutional support towards the development of entrepreneurship.

Mechanical System Design (OE-ME-603)

Prerequisite: Basic Knowledge of Industrial Engineering.
Course Outcomes (COs):
After completing this course a student will be able to:
1. Understand the attributes characterizing a system and case study.

2. Explain the system modelling and case study compound bar system.

3' Differentiate and understand the graph modelling, graph analysis and materials handling systems.

4. Understand the method for optimization model with single system.

5. Justify the inventory control in production plant.
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Product Design and Deveropment (0E-ME-604)

Prerequisite:
Course Outcomes (COs):
After completing this course a student will be able to:
l' Understand how to create new product based on mechanical design engineering.

2' Understand all mechanical aspects of product design by incorporating concept. creativity, structural,manufacturing, esthetic etc.

3' Solve open-ended problem belongs to design engineering that meet the requirements.

4. Understand various product designing methods.

5' Understand human factors and cost evaluation in industrial design concepts.

Economics for Industry (BHSM-601)

Prerequisite: Basic knowledge of economics.
Course outcomes (COs):
At the end of the course, the students will be able to:
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l. Define the main concepts and describe the models and methods in economic analysis.

2' Explain economic events in individual markets and the aggregate economy using basic theory and tools.

3. Apply supply and demand analysis to relevant economic issues.

4' Explain how individual decisions and actions as a member of society affect the economy locally, nationally
and internationally.

5. Distinguish between perf'ect competition and imperfect competition and explain the welfare loss in non-
competitive markets.

Mechanical Vibration (BME-701 )
LTPC
3024

Prerequisite: Basic Knowledge of Engineering Mathematics.
Course Outcomes (COs):
After completing this course a student will be able to:
I . Understand the basic concepts of vibrations.

2. Develop analyze the one degree to multi-degree of freedom vibration problems.

3. Understand the vibration control mechanisms and systems.

4. Practice the numericaltechniques used for solving the vibrational models of mechanical systems.

5. Analysis of different method such as Rayleigh's, Dunkerley's, and Critical Speed of shaft with one disc with
and without damping.
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Mechanical Vibration Lab (BME_751)
Course Outcomes (COs):
After conrpleting this course a student will be able to:
1. Understand the basic concept of pendulum.

2. Explain analyze the one degree vibration problems.

3. Understand the forced vibration of spring mass system.

4. Solving the vibrationar moders of rnechanicar svstems.

5. Analysis of Torsional Vibration.

Advanced Welding Technology (BME-702)

Prerequisite: Basic Knowledge of workshop Technology and Manufacturing Science.Course Outcomes (COs):
After completing this course a student will be able to:
l' Understand the theoretical and practical aspects of welding and it,s phenomena.

2. Understand the various welding process.

3' Describe the basic metallurgy of the melted and heat affected zone of a metal or alloy and heat transferinvolved in different welding process.

4' Understand the various process involved in repair and maintenance of welding and the weldability of differentmetal.

5' Demonstrate their ability to check the weldment quality using various inspection and testing methods.

Departmental Elective-Ill
Refrigeration and Air Conditioning (DE-ME -701)

Prerequisite: Basic Knowledge of Engineering Thermodynamics.
Course Outcomes (COs):
After completing this course a student will be able to:
I ' Illustrate the fundamental principles and applications of refrigeration and air conditioning system.

2. Analyse performance of vapor compression refrigeration system.

3' Study the working principles of vapor absorption system and different refrigerants used.

4. Analyse the air conditioning processes using principles of psychrometry.

5. Study the different refrigeration equipment's and its application in cold storage ,ice plant.

LTPC
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Refrigeration and Air Conditioning Lab (DE-ME -7sl)
Course Outcomes (COs):
After completing this course a student will be able to:
l. Understand the concept of refrigeration test rig and its applications.

2' Understand the concept of different types of expansion devices and its application. Yl
ail



5.

6.

7.

Analyze the basic components of air conditioning system.

To study basic components of air-conditioning system.

Evaluate the various perfonnance pararneters use in refrigeration test rig.

Understand the concept of air washer and window air conditioner8.

Design and Anatysis of Heat Exchangers (DE-ME-702)

Prerequisite: Basic Knowledge of Heat and Mass Transfer.
Course Outcomes (COs):
After completing this course a student will be able to:
l ' Understand LMTD method and NTU method of analysis of common types of heat exchangers.

2. Understand the method to design of heat exchangers subject to fouling..

3' Understand the design procedure ofdouble pipe heat exchangers and Shell & tube heat exchangers.

4' Understand the designing aspects of compact heat exchangers and thermaldesign of shell & tube condensers.
5' Describe the thermal analysis of evaporator and understand performance evaluation of Heat transferrnnancement techn tque.

Design^and Analysis of Heat Exchangers Lab (DE-ME -7s2)
Course Outcomes (COs):
After completing this course a student will be able to:
I . Understand the concept of LMTD method and Applications.

2. Understand the concept effectiveness-NTU method and Applications.

3' Understand the concept and analysis of double pipe heat exchanger with parallel and counter flow arrangement.

4. tinderstand the design and analysis ofshell and tube type heat exchangers.

5. Understand the concept ofplate type heat exchanger.

Open Elective Course III
Non-conventional Energy Resources (OE-ME -701)

Prerequisite: Basic Knowledge of power plant Engineering.
Couse Outcomes (COs):
l ' Illustrate the generation of electricity from various Non-Conventional sources of energy, have a worki,g
knowledge on types of fuel cells.

2' Study the solarenergy, Utilization of it, Principles involved in solarenergy collection and conversion of it to
electricity generation.

3' Study the working principle of geothermal energy, Magneto-hydrodynamics (MHD) and fuel celltechnology
for energy generation.

4' Explore the concepts involved in wind energy conversion system by studying its components, types and
performance.

LTPC
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5. Study the working principle of bio mass, wave and tidal wave and orEC.



Nanotechnology (OE-ME _7 02)

Prerequisite: Basic Knowledge of Materials Science.
Course Outcomes (COs):
After completion of this course student will be able to:
I ' Explain the fundamental principles of nanotechnology and their application to engineering.

2' Apply engineering and physics concepts to the Nano-scale and non-continuum domain.

Non-Destructive Evaluation (OE-ME-703)

Prerequisite: Basic Knowledge of Material science and Engineering.
Course Outcomes (COs):

Prerequisite: Basic Knowledge of conventional machining processes..
Course Outcomes (COs):
l. Understand of process of Ultra Sonic Micro Machining, Abrasive Jet Micro Machining,
Machining etc.

LTPC
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3' Study the properties of individual Nano particles, metal Nano clusters and semi conducting nanomaterial.
4' Discuss and evaluate state-of-the-art characterization methods for nanomaterial, and determine nanomaterialsafety and handling methods required during characterization.

5' Explain methods of fabricating nanostructures of carbon Buckey Ball, Carbon nano-tubes

LTPC
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After completion of this course student will be able to:
l ' Obtain the fundamental knowledge about different NDT methods and visual inspection.

2' Explain the principle.s and testing knowledge of DPT(liquid penetrate inspection) and MpT for product testing.
3. Explain the principles and rechniques in Radiography Testing.

4. Describe the knowledge about Ultrasonic Testing for products.

5' Understand the materials and testing procedure for Eddy Current Inspection& Thermography Testing.

Introduction to Mechanical Micro Machining (oE-ME-704)
LTPC
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Water Jet Micro

2. Explain the Beam Energy based micro machining, Electron Beam Micro Machining, Laser Beam Micro
Machining, Electric Discharge Micro Machining etc.

3' To understand the Magneto Rheological abrasive flow finishing, Magnetic Float polishing, Elastic Emission
Machining etc.

4. Understand of Micro bending with LASER, LASER micro welding, Electron beam fbr micro welding.

5. Understand the Metrology for micro machined components and Machining of Micro gear, micro nozzle,micro
pins. Applications.
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computer Aided Design and Manufacturing (BME-g0l)

Prerequisite: Basic Knowledge of Computer.
Course Outcomes (COs):
l' Acquire the knowledge of geometric modelling and Execute the steps required in cAD software fordeveloping 2D and 3D models and perform transformations.
2. Develop mathematicar moders to represent curves and surfaces.
3. Develop programs for NC and cNC to manufacture industrial components.
4. Illustrate group technology, CApp and CIM concepts.
5. Understand the concept of FMS and Robotics.

computer Aided Design and Manufacturing (BME_ssl)
Course Outcomes (COs):
tr' Modeling of simple machine parts and assemblies from the part drawings using standard cAD packages.

2' Generate CNC Turning and Milling codes for different operations using standard CAM packages. Writemanualpart programming using ISo codes for turning and milling op..uttrr.

Thermal Turbo Machines (BME-g02)

Prerequisite: Course on Applied Thermodynamics.
Course Outcomes (COs):
After completion of this course student will be able to:
l. Understand the principles of operation of thermal turbo machines.

2. Design different work absorbing turbo machines like compressors and pLrmps.

3. Design different work producing turbo machines like gas and steam turbines.

4. Understand the functional parameters and components in diffbrent turbo machines.

Departmental Elective IV
Reverse Engineering (DE-ME-S0l)

Prerequisite: Basic knowledge of Additive manufacturing.
Course Outcomes (COs):
1' Acquire basic knowledge about the main opportunities provided by Reverse Engineering and Rapid
Prototyping tools.
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2' Represents an opportunity to learn how to conduct detailed product design by benefitting from cutting-edge
technologies.

Computational Ftuid Dynamics (DE-ME-SO2)

Prerequisite: Basic knowledge Engineering Fluid Mechanics.
Course Outcomes (COs):
After completion of this course student will be able to:
l. Apply the physical principles to derive the governing equations which govern

2. Solve the diffusion problems using finite difrerence rnethods.

ffi
fluid flow and heat transfer.
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3. Solve the diffusion problems using finite vorume methods.

4' Understand the various concepts of Finite Volume Method for Convection Diffusion.

5' Apply various algorithms to analyze the flow field and understand the turbulence models for the given problern.

Open Elective IV
Power Plant Engineering (OE-ME-S01)

Prerequisite: Basic Knowredge of Thermodynamics and I c Engines.
Course outcomes (COs):
L Understand the basics of power plants.

2. Analyze the working and rayout of the of steam power prant.

3' Define the working principles of Diesel power plant, its layout, safety principles and compare it with othertYPes of plants. --r r""-'r'-"

4' Discuss the working principle and basic components of the nuclear power plants and Hydro-electric powerplants and safety precautions involved with it.

5' Discuss and analyze the mathematical and working principle of different electrical equipment involved in thegeneration of the power.

LTPC
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optimization Method in Engineering (oE-ME-s02)

Prerequisite: Course on calculus, matrix
Course Outcomes (COs):
After completion of the course a student will be able:
l. Learn one dimensional optimization rnethods.

2. Leam constrained optimization of multi-variable function.

3. Apply integer programming methods.

4. Dynamic programming and operation research problems

5. Learn soft computing based optimization.

Fracture Mechanics (OE-ME-S02)
tJ,-r:

Prerequisite: Basic Knowledge of Mechanics of Solids and Theory of Elasticity. 11
Course Outcomes (COs): \)
l. Basic Underslanding of Crack in a Structure, Fracture Toughness, Types of Fracture. _.-\Srd-.-
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4' Demonstrate standard fracture mechanics tests for finding J-lntegral and Crack Opening Displacement.

5. Inspect a solid material for the presence of crack.
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Machine Tool Design (OE-ME-S04)

Prerequisite: Basic Knowledge of Workshop Technology.
Course Outcomes (COs):
After successful completion of this course students will be able toI' Understand clrassification of machine tools with their nomenclature. specification and uses.
2. Explain working of various drives mounted in machine tools.

3. Analyze the spreed and feed box with the regulation of speed and feed rates.

4' Design components like structurar bed, corumn, power screws etc.

5. Apply knowlerJge to study dynamics of machine tooland its control.

LTPC
310,t

-ffi
X7
a ^,.ef,ti

"$*ffi;Wffi
)x

:ft'

dd

-*ndrtilv
N(a5ro\

a$I

F-<'-$'L\ oiroctor
lnsttute o1 Engineedng E Technotogy

Dr. B. R. Ambedkar UnirrersitY

Khandari CamPus, Agra









































































































































































































































































































































































































 
REVISED 

  
COURSES AND SYLLABI 

  
OF 

M.Sc. ENVIRONMENTAL SCIENCE 

FACULTY OF LIFE SCIENCE 
 

(Based on Choice Based Credit System) 

 

Under NEP-2020  

 
 

 

 

2022 

 

 

DEPARTMENT OF ENVIRONMENTAL STUDIES 

SCHOOL OF LIFE SCIENCES 
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REVISED COURSES AND SYLLABI 

OF 

M.Sc. ENVIRONMENTAL SCIENCE 
Faculty of Life Science 

BASED ON CHOICE BASED CREDIT SYSTEM (CBCS) 

Department of Environmental Studies, 
Dr.BhimraoAmbedkar University, Agra 

UNDER NEP-2020 
Courses  M. Sc.  Environmental Science I semester Marks Total  

100 
Credit 

Course Title CIE  End Semester 
Examination  

EnvSc-C101 Ecology and Sustainable Development   25 75 100 4 
EnvSc-C102 Environmental Pollution 25 75 100 4 
EnvSc-C103 Energy and Environmental Policy 25 75 100 4 
EnvSc-C104 Biodiversity and Conservation 25 75 100 4 
EnvSc-C105 Practical   100 100 4 
 Industrial training/Survey/Research Project     
 Total   500 20 
Courses  M. Sc.  Environmental Science II semester Marks Total  Credit 

Course Title CIE  End Semester 
Examination 

EnvSc-C201 Environmental Chemistry                                 25 75 100 4 
EnvSc-C202 Earth Processes and Soil Sciences 25 75 100 4 
EnvSc-C203 Environmental Techniques 25 75 100 4 
EnvSc-C204 Environmental Engineering 25 75 100 4 
EnvSc-C205 Practical   100 100 4 
EnvSc-C206 Industrial training/Survey/Research Project   200 200 8 
 Minor  (Other Faculty) 25 75 100 4 
 Total   800 32 
Courses  M. Sc.  Environmental Science III semester Marks Total  Credit 

Course Title CIE  End Semester 
Examination 

EnvSc-C301 Water resources and Marine Environment        25 75 100 4 
EnvSc-C302 Solid and Hazardous Waste Management         25 75 100 4 
EnvSc-C303 Environmental Bio-statistics and Modelling     25 75 100 4 
EnvSc-E304 Meteorology: Tools And Techniques 

25 75 100 4 
EnvSc-E305 Atmosphere And Global Climate Change 
EnvSc-C306 Practical   100 100 4 
  Industrial training/Survey/Research Project      
 Total   500 20 
Courses  M. Sc.  Environmental Science IV semester Marks Total  Credit 

Course Title CIE  End Semester 
Examination 

EnvSc-C401 Environmental Impact and Risk Assessment    25 75 100 4 
EnvSc-C402 Environmental Management and Laws 25 75 100 4 
EnvSc–E403 Environmental Biotechnology 

25 75 100 4 
EnvSc–E404 Environmental Instrumentation 
EnvSc–E405 Ecotoxicology And Environmental Health  

25 75 100 4 
EnvSc–E406 Environmental Hazards 
EnvSc-C407 Practical   100 100 4 
EnvSc-C408  Industrial training/Survey/Research Project   200 200 8 
 Total   700 28 
 Total Marks and Credits   2500 100 
Course mapping to Global needs/Regional Needs/Local needs : Yellow color represents Global needs,     Cyan color 
represents National needs Pink color represents  Regional needs Orange Color represents Local needs Red color 
represent Employability CoursesGreen color represent Entrepreneurship CourseBlue color Skill Development Course  



  

 
POST- GRADUATE PROGRAM OUTCOMES (POS) 

The PG Courses of Environmental Science (Faculty of Life science) will be able: 

PO 1 Demonstrate coherent understanding of fundamental concepts, principles and 
processes underlying the academic field of Environmental Science with its various 
subfields like Ecology, Biodiversity, Earth Sciences, Pollution and its Control 
Technology, Environmental Chemistry, Atmospheric Sciences, Environmental 
Laws, Environmental Impact Assessment, Environmental Biotechnology, 
Ecotoxicology, Waste Treatment Techniques, Renewable and Non-Renewable 
Energy, Environmental Statistics, Remote sensing and GIS, Climate Change and 
Sustainability, etc. 

PO 2 Apply knowledge and skills to analyse, evaluate and interpret the causes and effects 
of various environmental problems at local, regional and global scale and to develop 
management strategies and use of different tools for the management of energy 
resources, biodiversity conservation, natural disasters and technical knowhow in 
environment management 

PO 3 To understand the basic concepts of environment and its interactions with the earth 
and environmental systems and various ecosystems associated with it and obtain 
interdisciplinary knowledge on the global aspects of climate change, its effects on 
the environment and its governance. 

PO 4 Ability to analyse and determine the magnitude of different kinds of environmental 
pollution, their sources using environmental analytical techniques, quantitative and 
computational techniques 

PO 5 Capability to use biotechnological methods in water and wastewater treatment 
technology. Ability to apply appropriate techniques for efficient solid waste 
management practices and to find the solutions to the pollution problems. 

PO 6 In depth knowledge of basic and applied area of Environmental Science will develop 
the capability of critical thinking based on the contextual knowledge of living and 
non-living components on environmental basis so as to enable the students to 
critically analyse everyday problems faced by society. Also enable student to use 
modern instrumentation techniques to employ critical thinking and efficient problem 
solving skills in the basic areas of Environmental Science 

PO 7 Impart practical training, field’s visits and project based training as well as 

specialization to the students for preparing them for an entrepreneurial thinking and 
career-oriented approach in research as well as in industries 

PO 8 Students will keep themselves updated with the best international practices and latest 
development in technologies, which will help them to gain a broader global 
perspective of the subject. Develop awareness of the role and importance of 
Environmental Science in interdisciplinary research as well as in daily life. 

PO 9 Students will be able to recognize the ethical component of complex situations. 
Acquired with awareness of work ethics and ethical issues in scientific research as 
well as plagiarism policies 

 

 



 

Programme Specific Outcomes (PSOs) 

PSO1 Programm provide wide range of knowledge on various aspects of various spheres of 
the environment viz atmosphere, hydrosphere, lithosphere and biosphere and generate 
awareness on Environmental Pollution, Solid Waste, toxicology, Climatic Change 
along with their  inter- linkages to human health. 
 

PSO2 To educate students on Environmental Impact Assessment, Monitoring, environmental 
laws and Policy frameworks their effectivity and their long-term outcome from 
environmental point of view.   
 

PSO3 Get practical knowledge about various physico-chemical parameters, air monitoring 
and removal/reduction of air, soil and water pollutants from the environment through 
different analytical techniques and minimization of waste by waste recycling and reuse. 
Course also provides knowledge on concepts, tools, modern techniques and instruments 
for analysis of various components of environment and their management. 
 

PSO4 Programm include training for capacity building, to offer professional and job oriented 
course curricula, to strengthen research & development and extension activities. 
 

PSO5 To Understand the importance and contribute to Environmental Sustainability and wise 
use of Natural Resources for benefit of society through education and research on 
environment with a multidisciplinary and professional approach. 
 

    

Yellow color represents Global needs,                                       Cyan color represents National needs 

 

Pink color represents  Regional needs                                      Orange Color represents Local needs 

 

Red color represent Employability Course              Green color represent Entrepreneurship Course                            

 

Blue color Skill Development Course  

  

 

  



FIRST SEMESTER 
Core Course  

Code-EnvSc-C101 
ECOLOGY AND SUSTAINABLE DEVELOPMENT 

Course Description The course provides an introduction into the basics of Ecology. The 
concepts of the different processes of ecosystem, population ecology and the interaction of 
different ecological factors with biotic components are laid out. 

Topics Teaching 
Hours 

UNIT-I 
1) Definition, principles and scope of ecology, Human ecology and settlement. 
2) Population, Community, biome, limiting factor. 
3) Characters of community and concept of habitat. 
4) Functional role of ecology and niche, keystone species, ecotone and edge 

effect. 

15 

UNIT-II 
1) Population dynamics, model for single and interacting population. 
2) Stable points, cycles, chaos competition. 
3) Ecological succession, Climax community and their models.  
4) Parasitism and prey-predation 

15 
 

UNIT-III 
1) Concept of ecosystem: abiotic and biotic concept. 
2) Concept of energy, food chain, food web and ecological pyramids. 
3) Pattern of primary and secondary production in major ecosystems of world, 

feedback and control. 
4) Ten percent law, Gross and net production. 

15 

UNIT-IV 
1) The concept of sustainable development, temporal and spatial dimensions.  
2) Public participation, education and environmental decision making.  
3)     Concept of reuse, reduce and recycle (6R) of different type of wastes, 
         Environmental degradation and conservation issues. 
4) Ecosystem as social process in Rehabilitation of degraded rural landscape, 

unbalanced soils and habitats e.g. water bodies and mangroves. 
Rehabilitation of mined area. 

 

15 

 
Suggested Readings:Clapham Jr., W.B., 1983, Natural Ecosystem: Chapters I, II, III and IV. Macmillan 
Publishers, London  
GadgilMadhav, 2004, Ecological Journeys. The Science and Politics of conservation in India, Permanent black, 
Delhi.  
Heywood, V.H. (Executive Editor), 1995, Global Biodiversity Assessment: Chapters 5 and 6. UNEP, University 
Press, Cambridge 
 Jennifer, A., Burch. W.R., Conover, B. and Field, D., 1998. Ecosystem Management: Adaptive strategies for 
Natural Resources organizations in the 21 st Century. Taylor and Francis, London. Reid, W.V. et al (Ed.), 2005, 
Ecosystems and Human well-being: Synthesis. P.1-37. Millennium Ecosystem Assessment, World Resource 
Institute, Island Press, Washington DC. 
 Samson, B.F, and Knoff, F.L., 1996, Ecosystem Management. Springer-Verlag, New York. 
 



Course Outcome:-  

CO1:Students will be well versed with the fundamentals of Ecology. 

CO2: Students will have knowledge about population dynamics and the concept of ecological 

succession. 

CO3:Students will have in-depth knowledge about biotic and abiotic factors that are related to 

ecosystem, productivity, energy flow through natural food webs, and ecosystems dynamics. 

CO4: Students will have knowledge about participation of public in environmental management, 

Concept of 6R and environmental degradation and conservation.  
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Employability and Entrepreneurship Course  
FIRST SEMESTER 

Core Course  
Code-EnvSc-C102 

ENVIRONMENTAL POLLUTION 
Course Description: This course have been designed to improve the familiarity of the students 
about different pollution problems in environmental compartments i.e. air, water, noise and soil  
and their impact on environment and health are dealt with. 
 

Topics Teaching 
Hours 

UNIT-I 
1) Chemistry of water-Types, sources and consequences of water pollution. 
2) Types and characteristics of domestic, industrial and agricultural wastes and their effects on 

water bodies, animal and human beings. 
3) Water quality parameters, Physiochemical and bacteriological sampling.  
4) Water quality standards (Drinking Water). 

15 

UNIT-II 
1) Atmosphere and its fraction; gas laws governing the behavior of pollutants in atmosphere. 
2) Natural and Anthropogenic sources of atmospheric pollutants, their effects on animal, 

human, vegetation and materials and their reaction in the atmosphere. 
3) Transport and dispersal of pollutants, effects of meteorological and topographical factors. 
4) Sampling of gaseous and particulate matter, their analysis and air quality standards. 

15 
 

UNIT-III 
1) Basic properties of sound waves plane and spherical waves, sound pressure and intensity 

levels, decibel, effects of meteorological parameters on sound propagation measurement 
and analysis of sound. 

2) A weighted sound level, equivalent sound level (leq.) Noise pollution level (NPL), Sound 
exposure level (SEL), Traffic sound index (TNI), Day night level. 

3) Source of noise, noise control and abatement measures, and sound absorption coefficient. 
4) Hazards of noise pollution, effects on physiological, circulatory, respiratory, muscular, 

hearing loss and threshold shifts and noise standards. 

15 

UNIT-IV 
1) Physico-chemical and bacteriological sampling as analysis of soil quality. 
2) Sources of soil pollution, Industrial waste effluents and heavy metals, their interactions 

with soil components. 
3) Soil micro-organisms and their function, degradation of different insecticides/fungicides 

and weedicides in soil. 
4) Different kind of synthetic fertilizers (NP & K) and their interactions with different 

components of soil. 

15 

 
Suggested Readings:  Leslie collier, Balows Albert and Sussman Max, Topley and Wilson’s 
Microbiology and Microbial infections. Oxford University Press. 
Murray J.F. and Nadel. J.A., 2000, Text book of respiratory medicine, 3 rdEdn., 
W.B. Saunders & Co. Park. J.E. and Park. K., 1994, Text book of preventive and social 

medicine,  
Banarsi Das &Bhanot, Jabalpur. 
A.C. Stern, Air Pollution vol. 1 – 7.  
Anjaneyulu. Y, 2004, Introduction to Environmental Science. B. S. Publications.  
D. Daniel Chiras, 2001, Environmental Science, 6 th Ed., Jones and Bartlett Publishers. 
 
 
 
 



Course Outcome:-  
CO1: Develop understanding about the various sources, and fate of different water pollutants 
with their effects on environment and human. 
CO2: Develop understanding on atmosphere fraction, air pollution its sources and its effect on 
environment and human and transport and dispersal of air pollutant.  
CO3: Students are expected to be able to analyze noise pollution and different index of noise and 
health effect of noise pollution. 
CO4: Develop understanding to determine soil pollution and degradation of pesticides in soils 
and physicochemical and bacteriological sampling of soil. 
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Skill Development Course 
FIRST SEMESTER 

 Core Course   
Code-EnvSc-C103 

ENERGY AND ENVIRONMENTAL POLICY 
 

Course Description: The objective of the curriculum is to make the student to understand about 
different energy forms, importance of renewable and non-renewable energy sources and its 
consumption pattern in the world and India. It also enables students to learn about principle, 
generation and applications of different forms of energy and their respective managerial aspects. 
 

Topics Teaching 
Hours 

UNIT-I 
1) Sun as source of energy: Earth and Sun relationship, nature and its radiation and heat 

budget of earth. 
2) Conventional and non-conventional energy resources: Fossil fuel, coal, oil and natural gas, 

hydroelectric power, tidal, wind and geothermal energy. 
3) Biomass, solar collectors, photovoltaic and solar ponds. 
4) Natural energy resources: soil, water, land wood etc. 

15 

UNIT-II 
1) Resources of energy and their impacts on environment. 
2) Minerals Resources-Types, their characteristics and uses. 
3)   Nature of nuclear energy, history of nuclear energy development, Nuclear Reactors 
4) Nuclear Fusion, Breeder Reactors, Nuclear Fission, Nuclear Fuel Cycle. 

15 
 

UNIT-III 
1) Energy consumption criteria in different parts of world and conservation of energy. 
2) Concept of environmental ethics. 
3) Energy and Sustainable development of environment,  
4] Strategic analysis of India-multi-dimensional energy crisis. 

15 

UNIT-IV 
1) Agenda-21 and government policy for natural resources and environment. 
2) Land use policy for India, urban planning for India. 
3) Environmental education and awareness: formal and non-formal education. 
4) Role of UNESCO and Non-governmental organizations in environmental conservation. 

15 

 
Suggested Readings: Craig. J.R., Vaughan. D.J., Skinner. B.J., 1996, Resources of the Earth: 

origin, use, and environmental impact, 2 nd Ed. Prentice Hall, New Jersey. Klee. G.A, 
1991, Conservation of natural resources.. Prentice Hall Publ. Co., New Jersey.  

         Owen. O.S, Chiras. D.D, Reganold. J.P, 1998, Natural resource conservation – 
management for sustainable future, 7 th Ed., Prentice Hall. 

 

 

 

 

 

 

 



Course Outcome:-  
CO1:To learn to apply various technologies for generation of renewable energy from different 
environmental sources.  
CO2: Ability to estimate the extent of pollution due to energy use and about nuclear energy 
resources. 
 
CO3: Studentswill be able to demonstrate understanding of the global, regional and local 
initiatives for energy conservation and sustainable development and learn about the different 
ways to classify energy resources, their consumption pattern. 
 
CO4:  Students will be able to understand the role of different agency in the conservation of 
environment and knowledge about land use policy.  
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Employability Course 

FIRST SEMESTER 
Core Course  

Code-EnvSc-C104 
BIODIVERSITY AND CONSERVATION  

 
Course Description: To impart understanding on the occurrence and distribution of various flora and 
fauna, their existence, interaction, Importance of biodiversity conservation and understand about 
Legislation related to conservation. 
 

Topics Teaching 
Hours 

UNIT-I 
1) Concept: organic evolution through geological time scales.  
2) Introduction to biodiversity and its types. 
3) Levels and gradients of biodiversity. 
4) Ecosystem biodiversity – Biomes, Mangroves, coral reefs, wetlands.  

15 

UNIT-II 
1) Terrestrial diversity.  
2) Threats to biodiversity: Disturbance and pollution, Introduction of exotic species, 

Extinction of species.  
3) Human interventions and biodiversity loss: Global environmental change, land and water 

use changes.  
4) RED data book and related documentations. 

15 
 

UNIT-III 
1) Methods of biodiversity conservation – In situ conservation (Biosphere Reserve, 

National Parks, Wildlife Sanctuaries, Scared Groves). 
2) Ex situ conservation (Botanical garden, Zoological garden, Gene Bank, pollen, seed and 

seedling banks tissue culture and DNA bank.  
3) IUCN categorized – endangered, threatened, vulnerable species.  
4) International organization related to biodiversity conservation (Traffic, REED, REED +). 

15 

UNIT-IV 
1) Benefits of conservation. 
2) Conservation projects. 
3) History of conservation movements. 
4) Biodiversity Hotspots and its criteria. 

15 

 
Suggested Readings: Daily, G.C., Ed., 1997, Nature’s Services: Societal Dependence on Natural 

Ecosystems. Island Press, Washington, D.C. 
 Dobson, A.P., 1996, Conservation and Biodiversity. Scientific American Library, New York, 
NY.  
Gaston, K J. and J.I. Spicer, 1998, Biodiversity: An Introduction. Blackwell Science, London, 
UK.  
Groom bridge, B., and M. Jenkins, 2000, Global Biodiversity: Earth’s Living Resources in the 21 

st Century. World Conservation Press, Cambridge, UK.  
IUCN, 2004, Red list of threatened species. A global species assessment. IUCN, Gland, 
Switzerland  
Loreau, M., and P. Inchausti, 2002, Biodiversity and Ecosystem functioning: Synthesis and 
Perspectives. Oxford University Press, Oxford, UK. 
Primack, R.B., 2002, Essentials of Conservation Biology, 3 rdEdn.,Sinauer Associates, 
Sunderland, Ma. USA  
Wilson, Edward O., 1993, Diversity of Life. Harvard University Press, Cambridge, MA. 
 



Course Outcome:-  
CO1: Students will gain knowledge about the diversity distribution pattern of the enormous 
number of species and different kind of ecosystems in the world. 
CO2: Students will gain knowledge about threat to biodiversity and the loss of biodiversity and 
the impact to the humankind. 
CO3:Students will know about the importance of conservation of biodiversity which serving to 
the mankind and the ecosystem, and the international organization related to biodiversity 
conservation. 
CO4:  Students will learn the benefits of conservation project and history of different 
conservation movements. 
 

Course Mapping  
 
 PO 

1 
PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PSO 
1 

PSO 
2 

PSO 
3 

PSO 
4 

PSO 
5 

CO1 2 3 2 2 3 2 3 1 2 3 1 2 2 1 

CO2 3 3 2 3 2 2 3 2 1 3 2 3 1 - 

CO3 1 1 1 2 1 2 1 3 2 3 2 3 2 3 

CO4 2 2 - 1 1 2 2 3 2 3 - 1 - 1 
 
Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Skill Development, Employability and Entrepreneurship Course  
FIRST SEMESTER 

Core Course 
Code - EnvSc-C105 

Practical 

Course Description  
The course provides practical exposure to the different biotic and abiotic components of the 
ecosystem and their analysis.  
Course Structure  
The following is a detailed syllabus.  
1. To determine the minimum size of quadrate by species area curve method.  
2. To determine the frequency of plants species present in given area. 
3. To determine density of plant species present in the given area by quadrate method.  
4.  To determine the abundance of plant species in the given area by the quadrate method.  
5.  To determine the total biomass production in a grassland.  
6.  To determine acidity of given water sample.  
7.  To determine alkalinity of given water sample.  
8.  To determine chloride of given water sample.  
9.  To determine free CO2 of given water sample.  
10. To determine TS of given water sample.  
11. To determine TDS of given water sample.  
12. To determine TSS of given water sample.  
13. To determine hardness of given water sample. 
14. To determine Ca hardness of given water sample. 
15. To determine Mg hardness of given water sample.  
16. Measurement of noise level in different environments by sound level meter (SLM).  
17. To estimate the value of background noise (L90) at a traffic site. 
18. To estimate the value of L 50 at a traffic site. 
19. To estimate the value of L10 at a traffic site. 
20. What is the sound pressure level in dB associated with root mean square? 
Suggested Readings: Environmental Biology - Mike Calver, Alan Lymbery, Jennifer McComb and Mike 

Bamford, Elements of Environmental Chemistry – J. Hussain, APHA, AWWA, WEF (1998). Standard 

Methods of water and waste water. APHA (20th Edition 

Course Outcome  
By the end of the course, students are expected to be able to:  
Gain practical knowledge into analysing the effects of ecological factors  
 Have practical knowledge of the abiotic-biotic and biotic-biotic interactions 
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Skill Development Course 
SECOND SEMESTER 

Core Course 

Code-EnvSc-C201 

ENVIRONMENTAL CHEMISTRY 

Course Description: The objective of the curriculum is to acquaint the student about the chemical 

composition of the different components of the environment (air, water, soil) and their subsequent 

interaction with biotic and abiotic components.  

Topics Teaching Hours 
UNIT-I 

1) Fundamentals of Environmental Chemistry: Stoichiometry, Gibb’s energy, chemical 

potential, chemical equilibria. 
2) Acid base reactions, solubility product, solubility of gases in water. 
3) The carbonate system, unsaturated and saturated hydrocarbons, radionuclide’s. 
4) Energy fundamentals: First and Second law of Thermodynamics. 

15 

UNIT-II 
1) Chemical composition of air: Classification of elements, chemical speciation, 

particles, ions and radicals in the atmosphere. 
2) Chemical processes for formation of inorganic and organic particulate matter, 

photochemical reactions in the atmosphere. 
3) Oxygen and ozone chemistry: Ozone production, ozone destruction and its effects. 
4) Photochemical smog, formation of peroxyacetyl nitrates (PAN) and its effects. 

15 
 

UNIT-III 
1) Water chemistry: Chemistry of water, concept of DO, BOD, COD, sedimentation, 

coagulation, filtration, redox potential. 
2) Soil chemistry: Inorganic and organic components of soil, Nitrogen pathways and 

NPK in soils. 
3) Elemental Cycles and their environmental significance (nitrogen cycle, Sulphur 

cycle, carbon cycle and oxygen cycle) 
4) Acid rain: Formation of acid rain and its effects on artifacts, Toxic chemicals in the 

environment- (water) : Pesticides in water, biochemical aspects of arsenic, 
cadmium, lead, mercury, 

15 

UNIT-IV 
1) Toxic chemicals in the environment- (Air): carbon monoxide, ozone, pesticides, 

insecticides, MIC in the air. 
2) Greenhouse gases and their effects, Global warming, Causes andConsequences of 

Global Climate Change. Role of ocean and forest as carbon sink. 
3) Indoor air pollution: indoor/outdoor relationships, personal air pollution exposure, 

indoor air quality problems, Prevention and control measures. 
4) Vehicular Pollution: Automobile emissions, effects, prevention and control   of 

Vehicular pollution, brief description of Euro I, Euro II, Euro III & Euro IV norms 
for automobiles and urban air quality. 

15 

 
Suggested Readings: Manahan. Stanely E, 2000, 7 thEdn., Environmental Chemistry, Lewis Publishers. 
Stumm, W.; Morgan, J. J., 1996, Aquatic Chemistry: Chemical Equilibria and Rates in Natural Waters; Wiley 
Interscience: New York,. 
Wayne, R. P., 2000, Chemistry of Atmospheres: An Introduction to the Chemistry of the Atmospheres of Earth, 
the Planets, and their Satellites (3rd Ed.), Oxford University Press 
 Williams Ian, 2001, Environmental Chemistry –a modular approach, Willey John & Sons 
 Williams. R.J.P and Frausto da. J.J.R, 1996, The Natural Selection of the Chemical Elements, Oxford 
University Press, Oxford, UK /New York, NY 

 Willard & Others, 1988, Instrumental Methods of Analysis, Wadsworth. 



Course Outcome:- 

CO1: Able to analyze& apply the concept of thermodynamics, laws and heat transformation 

processes in different spheres of environment. 

CO2: Able to explain the chemical nature and interaction of the air and its characteristic 

features for survival growth of biota. 

CO3:Trains on chemical analysis of water and waste water, and the scientific principle of tools 

and techniques used for chemical analysis.s 

CO4:Student will have the ability to understand about Global climate change & its impact of 

different component of environment. 
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SECOND SEMESTER 

Core Course 

Code-EnvSc-C202 

EARTH PROCESSES AND SOIL SCIENCES 

Course Description: The objective of the curriculum is to impart the knowledge on earth processes 

which are related with weather and climate, soil characteristics and about various natural hazards. 

Topics Teaching Hours 
UNIT-I 

1) Primary formation of core, mantle and crust. 
2) Magma generation, Formation of igneous rock and sedimentary rock. 
3) Glaciers and glaciations: Types of glaciers, surface profile of glaciers, Glaciers and 

glaciations: Types of glaciers, surface profile of glaciers.     
4) Weathering of rocks, Erosion, transportation and deposition of earth's materials by 

running water, wind and glaciers 

15 

UNIT-II 
1) Concept of Geological hazards. 
2) Study of Floods, landslides, earthquake, volcanism, drought and cyclones. 
3) Prediction and perception of hazards and disaster management. 
4) Sea floor spreading and mountain building, rock deformation, evolution of 

continents. 

15 
 

UNIT-III 
1) Soil genesis: formation and soil profile development. 
2) Classification of soil, chemical and mineralogical composition of soil. 
3) Soil organic matter and their sources, composition, microbial decomposition of 

organic matter. 
4) Humus formation: nature and properties of humus, clay-humus complex and 

significance. 

15 

UNIT-IV 
1) Soil colloidal system, soil acidity and alkalinity salinity, nature, formation and 

control. 
2) Major soil nutrients and elements, hygroscopic nature of soil, capillary and 

gravitational forms of soil water. 
3) Soil air composition and gaseous exchange between atmosphere and soil air. 
4) Soil temperature and loss of heat and thermal conductivity. 

15 

 
Suggested Readings: Keller. Edward A, 1996, Introduction to Environmental Geology, Prentice 
Hall, Upper Saddle River, New Jersey  
Kesler, S. F. 1994, Mineral resources, economics and the environment. Upper Saddle River, NJ: 
Prentice Hall. 
Owen., Oliver S, Chiras. Daniel D, Reganold. John P., 2002, Natural Resource Conservation, 7th 
Ed., Prentice Hall, Upper Saddle River, New Jersey  
Skinner, Brian J., Porter, Stephen C., 1995, The Dynamic Earth: An Introduction to Physical 
Geology, Casebook, 3rd Edition (Paperback), John Wiley, New York  
Skinner, B. J., and Porter, S. C., 1995, The Blue Planet, An Introduction to Earth System 
Science, John Wiley & Sons, Inc.  
Slaymake, Olav, (Editor), 2000, Geomorphology, Human Activity and Global Environmental 
Change. John Wiley, New York. 
 

 



Course Outcome:- 

CO1: Have sound knowledge on the earth's structure,Understanding the Earth system of 
interacting rock, water, air and life and how these elements have shaped Earth’s surface. 
CO2: Will be able to understand and differentiate the different types of disasters, analyse the 
causes and their potential impact on the natural and man-made environments. 
CO3: Ability to demonstrate the understanding of the core principles of soil science.   
CO4:Ability to describe the process of soil genesis and identify soil orders/groups based on their 
physico-chemical properties 
 

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Skill Development, Employability and Entrepreneurship Course  
SECOND SEMESTER 

Core Course  

Code-EnvSc-C203 

ENVIRONMENTAL TECHNIQUES 
Course Description: The objective of the curriculum is to impart the knowledge about the 
different analytical technique to measure air and water pollution and to gain understanding about 
various methods of exposure of toxicants 

Topics Teaching Hours 
UNIT-I 

Air Quality Monitoring and Sampling Methods  
1) Sulphur di Oxide   
2)   Oxide of Nitrogen  
3)   Suspended Particulate Matter  
4)   RSPM - PM10 and PM2.5 

15 

UNIT-II 

Water Quality Sampling and Analysis Methods  
1) Turbidity, Total Solids 
2) DO, BOD,COD 
3) Sodium, Potassium, 
4) Arsenic, Cadmium,  
5) Zinc ,Chromium, 
6) Copper, Iron. 
7) Biological Analysis: Qualitative and quantitative methods for planktons, MPN in 

coliforms. 

15 
 

UNIT-III 

Biochemical Methods   
1) Serum Total Protein, Serum Albumin, 
2) Serum Globulin, Albumin-Globulin Ratio,     
3) Cholesterol, HDL-Cholesterol,  
4) Alkaline Phosphatase,  
5) Acid Phosphatase,  
6) SGPT, SGOT. 

15 

UNIT-IV 

Methods of Exposure of Toxicants 
1) Dose-Response and Dose-Effect Relationship; 
2) Statistical Concept of LC50AndLD50;  
3) Bioassays. 

15 

 
Suggested Readings: American Public Health Association (APHA), 1998 Standard Methods for 
the Examination of water and waste water 20th edition 
Thimmaiah, S.K., 1999 Standard Methods of Biochemical Analysis,Kalyani Publisher 
Abbasi S.A. 1998 Water Quality Sampling and Analysis, Discovery Publishing House, New 
Delhi  



 

Course Outcome:- 
CO1: Evaluate the level of pollutants in soil, water, air and organisms by using analytical 
instruments. 
CO2: Will be able to understand different methods for water quality parameter sampling. 
CO3: Student will be able to learn and analyze about different biochemical methods for serum 
testing.  
CO4: Students will be able to evaluate toxicants by different methods of toxicants exposure  
 

Course Mapping  
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CO4 2 2 - 1 1 2 2 3 2 3 - 1 - 1 

 
Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



Employability and Entrepreneurship Course  
SECOND SEMESTER 

Core Course 

Code-EnvSc-C204 

ENVIRONMENTAL ENGINNERING 
Course Description: The main objectives of this course are to educate the students about the 
designing of primary, secondary and tertiary treatment systems of waste water and to gain 
knowledge about air pollution abatement and control methods and about different waste 
treatment and disposal technique. 

Topics Teaching Hours 
UNIT-I 

1) Elimination and minimization of air pollution emission.  
2) Selection criteria of a control system. 
3) Air pollution Control Equipment’s: Cyclone Collector, Filtration and Electrostatic 

Precipitators.  
4) Air pollution Control Equipment’s: Scrubbing, Adsorption. 

15 

UNIT-II 
1) Waste water treatment by aeration, coagulation and flocculation, sedimentation and     

filtration. 
2) Aerobic and anaerobic process of waste water treatment.  
3) Waste water treatment process – Primary, Secondary and Tertiary treatment. 
4) Sludge treatment and disposal. 

15 
 

UNIT-III 
1) Solid waste collection and transportation.  
2) Solid waste processing and recovery. 
3) Disposal Technique – Landfilling method, its basic aspect and types and 

Incineration. 
4) Energy recovery methods of solid waste disposal: Gasification, Pyrolysis, Plasma 

pyrolysis. 

15 

UNIT-IV 
1) Hazardous waste treatment strategies. 
2) Treatment of biomedical waste by incineration, Microwave, Autoclave, Hydroclave. 
3) Disposal of plastic waste and treatment and disposal of metal sharps. 
4) Nuclear waste disposal technique. 

15 

Suggested Readings: Henry Glya, J. and Heinke, 2004, Gary W. Environmental Science and 
Engineering. Pearson low priced edition.  
Kiely, G., 1998, Environmental Engineering, Irwin McGraw Hill, Boston.  
Masters, M.G., 1998, 2nd Edition, Introduction to Environmental Engineering and Science, 
Prentice Hall, London.  
Peavy, H.S., Rowe, D.R. and George, T., 1987, Environmental Engineering, McGraw Hill, New 
York.  
Vesilind, P.A., 1997, Introduction to Environmental Engineering. PWS publishing, Boston 
 

 

 

 



Course Outcome:- 

CO1:Gain knowledge about environment air protection and operation of pollution control 
devices. 
CO2: Student will understand the engineering concepts of waste water treatment and will know 
the different analytical methods of waste water treatment and disinfection methods 
CO3: Gain knowledge about different method for solid waste disposal and various energy 
recovery method of waste disposal 
CO4: Students will be able to gain understanding about biomedical waste and plastic waste 
disposal methods.  

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Skill Development, Employability and Entrepreneurship Course  
SECOND SEMESTER 

Core Course 
Code – EnvSc-C205 

Practical 
Course Description  
The course provides practical exposure to the soil component and their analysis and also 
provides practical knowledge about the analysis of oxygen demand of water by different method.  
Course Structure: The following is a detailed syllabus.  
1. To determine the water holding capacity in a given soil sample. 
2. To determine the alkalinity in a given soil sample. 
3. To determine the chloride ions in a given soil sample. 
4. To determine the amount of organic carbon in a given soil sample. 
5. To determine the amount of organic matter in a given soil sample. 
6. To determine the amount of the humus content in a given soil sample. 
7. To determine the amount of exchangeable calcium in the given soil sample. 
8. To determine the amount of exchangeable magnesium in the given soil sample. 
9. Determination of sodium ion concentration by Flame photometer in waste water. 
10. Determination of potassium ion concentration by Flame photometer in waste water.  
11. To determine the dissolve oxygen in a given water sample. 
12. To determine the biological oxygen demand in a given water sample. 
13. To determine the chemical oxygen demand in a given water sample. 
14. To determine the oil and grease in a given water sample. 
15. Determination of SO2 by PRA method. 
16.  Determination NOx by spectrophotometric method. 
17. Measurement of noise level in different environments by sound level meter  (SLM). 
18.   Determination of particulate matters PM10 and PM2.5 by Fine Particulate sampler. 
19.  Respirable Suspended Particulate Matter (RSPM) by Respirable suspended particulate 

matter sampler (RDS APM 460) 
Suggested Readings: APHA, AWWA, WEF (1998). Standard Methods of water and waste water. 

APHA (20th Edition, PatnaikP(1997). Handbook of Environmental Analysis- Lewis Pub, Environment 

and Water Pollution cause Effect and Control- Noor 

Course Outcome  
By the end of the course, students are expected to be able to:  
CO1: Gain practical knowledge about the analysis of different parameter of soil.  
CO2: Have practical knowledge of methods for analyzing COD, BOD and DO in waste water and analysis of 

different air pollutant.  
Course Mapping  
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THIRD SEMESTER 

Core Course 

Code-EnvSc-C301 

WATER RESOURCES AND MARINE ENVIRONMENT 
Course Description: The main objectives of this course are to educate the students about the 
ground water, its type and give in dpeth knowledge about well hydraulic. Student will be able to 
understand concept of  the study of oceans, its chemical properties and geological & geophysical 
oceanography. 

Topics Teaching Hours 
UNIT-I 

1) Ground Water: Origin, types, importance, occurrence, reservoirs, basins and 
movement. Hydrologic cycle and its balance. 

2) Hydrologic properties of rocks: porosity, permeability, specific yield, specific 
retention, hydraulic conductivity, transmissivity, storage coefficient. 

3) Darcy's law and experiment. 
4) Well hydraulics: Confined, semi-confined and unconfined aquifer. 

Time variations of levels, fluctuations due to evapotranspiration, urbanization, 
Meteorological phenomena and land subsidence. 

5) Ground water quality, measurement of water quality, Ground water contamination 
and pollutants: Problem of arsenic and fluoride. 

15 

 
 

UNIT-II 
1) Surface water; Atmospheric aspects of the hydrologic cycle: weather and climate, 

evaporation, evaporation and transpiration, Evapotranspiration. 
2) Precipitation and run off: Conditions for precipitation occurrence, forms of 

precipitation, average basin precipitation, rainfall and run off. 
3) Stream flow: Measurement of stream flow, Interaction of surface water and ground 

water. 
4) Rainwater harvesting, eutrophication restoration of Indian lakes and wetland 

conservation,National Water policy 

15 
 

UNIT-III 
1) Origin and composition of sea water. 
2) Physical properties of marine water: temperature, density, optics, currents, wave 

generation, thermo-hyaline turbidity currents (gravity), gyres. 
3) Chemical properties of marine water: Salinity and its determination and 

distribution, causes of salinity variations. 
4) Dissolved gases and carbonate chemistry of ocean water, residence time, 

biochemical reactions and their distributions. 

15 

UNIT-IV 
1) Biological Oceanography: Division of the marine environment benthic, pelagic, 

bathyal, littoral, ocean water as biological environment. 
2) Ocean pollution by toxic wastes and its effect. 
3) Geological and Geophysical Oceanography: History of ocean basin,    geophysical 

and geological processes, ocean basin rocks and sediments.  
4) Beach and beach processes, littoral sediment transport, coastal erosion-   causes and 

protection,  resources of ocean, renewable and non-renewable. 

15 

 
 
 



Suggested Readings: Aggarwal, A., 1991, Floods, Floodplains and Environmental Myths. Centre for Science and 
Environment, New Delhi.  
Andrew D. Ward and Stanley Trimble, 2004, 2 nd Ed., Environmental Hydrology, Lewis 
Publishers.  
Karanth, K.R.C., 1988, Ground Water: Exploration, Assessment and Development. Tata-
Mcgraw Hill, New Delhi.  
Mahajan, G., 1989, Evaluation and Development of Groundwater. Ashish Publishing House, 
New Delhi.  
Rao, K.L., 1982, India’s water wealth. Orient Longman, Delhi.  
Subramaniam V., 2002, Text Book of Environmental Science, Narosa Publishing House, Delhi.   
Timothy, Davie, 2003, Fundamentals of Hydrology. Rowledge, Taylor and Francis Group, U.K.  
Todd, D.K., 2004, Groundwater Hydrology, John Wiley & Sons Inc. 
 Vijay P. Singh, 1995, Environmental Hydrology. Kluwer Academic Publications, The 
Netherlands.  
Wright. R.T and Nebel. B.J., 2002, Environmental Science: toward a sustainable future, Prentice 
Hall India Ltd, 8 th Edition. 
Course Outcome:- 

CO1:Gain knowledge about types and origin of ground water, different hydrological properties 
of rocks and well hydraulics  
CO2: Student will be able to understand atmospheric aspects of the hydrologic cycle, 
rainwaterharvesting, eutrophication and wetland conservation, 
CO3: Will be able to understand Origin and composition of  marine water and its physico-
chemical properties. 
 
CO4:.Able to understand biological Oceanography and will have depth knowledge about history 
and origin ofocean . 

Course Mapping  
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Employability Course 

THIRD SEMESTER 

Core Course  

Code-EnvSc-C302 

SOLID AND HAZARDOUS WASTE MANAGEMENT 

Course Description: objective of this course is to develop an understanding of management generation 
treatment and disposal different type of waste viz., hazardous, solid, bio medical and radioactive waste. 

Topics Teaching Hours 
UNIT-I 

1) Definition and Classification Hazardous waste, ignitability, corrosivity, reactivity, 
toxicity, radioactivity. 

2) Hazardous waste: Sources, effects, storage and handling. 
3) Management of Hazardous wastes: Pollution, prevention, waste minimization, 

recycling of wastes, land disposal. 
4) Risk assessment: Carcinogens, dose response assessment, risk exposure assessment. 

15 

UNIT-II 
1) Radioactive pollution, biological effects of ionizing radiation. 
2) Radiation exposure, radiation protection, radioactive waste. 
3) E- Waste&it’s effect and Plastic waste and It’s effect.  
4) Fly ash and its utilization. 

15 
 

UNIT-III 
1) Solid Waste : Definition, Source and types  
2) Generation and Effects of solid waste. 
3) Physical and chemical composition of solid waste. 
4) General characterization and classification of solid waste 

15 

UNIT-IV 
1) Different methods of solid waste management. 
2) Recycling of solid waste material. 
3) Environmental concern of landfilling of municipal solid waste. 
4) Biomedical Waste: Definition, Sources of generation, categories, colour coding 

system for segregation, transportation specifications. 

15 

Suggested Readings: 
Henry Glya, J. and Heinke, 2004, Gary W. Environmental Science and Engineering. Pearson low priced edition. 
Kiely, G., 1998, Environmental Engineering, Irwin McGraw Hill, Boston. 

Course Outcome:- 
CO1:Students will be able to understand about the characteristics of different type of hazardous waste 
and their treatment and management  
CO2: Gain knowledge about the generation and type and disposal of  radioactive waste  
CO3: Ability to demonstrate sound understanding of the waste generation process and characteristics of 
different types of solid wastes. 
CO4:. Ability to address the waste management processes through cradle-to-grave perspectives. 

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 



Employability and Entrepreneurship Course  
THIRD SEMESTER 

Core Course  

Code-EnvSc-C303 

ENVIRONMENTAL BIOSTATISTICS AND MODELLING 
Course Description: The aim of the course is to develop skills on various operating systems, 
application software, statistical tool and technique and their utility in the field of environmental 
research and industrial organizations. 

Topics Teaching Hours 
UNIT-I 

1) Sampling techniques and data representation 
2) Measures of central tendency 
3) Measures of dispersion. 
4) Distribution. 

15 

UNIT-II 
1) Probability and Chi-square test. 
2) Correlation and linear regression. 
3) Tests of significance. 
4) Experimental design and analysis of variance. 

15 
 

UNIT-III 
1) Computer fundamentals and operating system-function/need of operating system 
2) Permanent storage of data, number systems, decimal to binary and vice-versa, 

binary coded decimal numbers. 
3) Low and high level languages. 
4) Basic concept of algorithms and flow charting. 

15 

UNIT-IV 
1) Programming in ‘C’ and C++ : Introductory concepts. 
2) Word Processing: MS- word, Excel and their application. 
3) Internet: History, Application, Service provider, computer and ethics-hacking, 

viruses, abuses. 
4) Application of computers in Environmental Science. 

15 

 
Suggested Readings:Gallager R., 1996, Discrete Stochastic Processes, Kluwer Academic 
Publishers. Grant, W.E., Pederson, E.K. and Sendra, L.M., 1997, Ecology and Natural Resource 
Management: Systems Analysis and Simulation, John Wiley, New York. 
 Jorgensen, S.E. Miller, F., (Ed.), 2000, Hand Book of Ecosystem Theories and Management, 
Section-I and 11.4 of Section II. CRC press, Florida. 
Recknagal, F., (Ed.), 2003, Ecological Informatics, chapters I, II, III and IV. Springer, Germany.  
Wainwright, John (Editor), Mulligan, Mark (Editor), 2004, Environmental Modelling: Finding 
Simplicity in Complexity. John Wiley, New York  
Zannetti, P., 1990, Air pollution modeling, theories computational methods and available 
softwares. Van NostrandRheinhold, New York. 
 

 

 

 



Course Outcome:- 

CO1: Understand the concept of data analysis measures of dispersion and to collect, manage and 
represent the data via different types of tables and graphs 
CO2: Know the aspects and use of probability and distributions and test of significance. 
CO3: To describe the basics of computer, different types of operating system and various 
application software used in the field of environmental sciences. 
CO4:. Will get the understanding about the application of computers in environmental science. 

Course Mapping  
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Skill Development, Employability and Entrepreneurship Course  

THIRD SEMESTER 
Elective Course  

Code-EnvSc-E304 

METEOROLOGY: TOOLS AND TECHNIQUES 

Course Description: The aim of the course is to give in depth knowledge about various 
meteorological parameter. To understand the extraction, isolation and characterization of 
different environmental samples through different analytical technique 

Topics  Teaching 
Hours  

UNIT-I  
1) Meteorological Parameters: Pressure, Atmospheric Pressure belts, temperature, wind and 

wind roses humidity, precipitation and radiation. Atmospheric stability, inversions, 
mixing heights.  

2) Scales of Meteorology. 
3) Dew, Fog, Frost, Haze, Clouds: Cloud development and classification of Clouds. Cloud 

Bursting and its consequences 
4) Air masses and Fronts. 

15 

UNIT-II  
1) World Climates: Elements of climate, Climatic controls, Classification of climate, 

Preliminary concept of climate change. 
2) Indian climate, seasons in India. Spatial and temporal patterns of climatic parameters in 

India, Weather Forecasting.  
3) Elements of Agro climatology. and  EL Nino, Southern Oscillations. 
4) Human and animal bio-climatology. 

15 

UNIT-III  
1) Basic Principle, instrumentation and application of spectroscopy, colorimetry and Flame 

photometer.  
2) Spectroscopy: Basic principle, instrumentation and applications of atomic absorption and 

emission spectroscopy. 
3) Chromatography: Principle, types and application of Gas Chromatography, Gas- liquid 

chromatography and HPLC. 
4) Centrifugation: Basic Principle, Types and instrumentation and application. 

15 

UNIT-IV  
1) Nephlometer: Principles and Applications. 
2) High Volume Sampler, Respirable Dust Sampler, Fine Particulate Sampler: Principle, 

instrumentation and applications. 
3) Titrimetry and Gravimetry.    
4) X- ray diffraction. 

15 

 
Suggested Readings: Barry, R. G., 2003. Atmosphere, weather and climate. Routledge Press, 
UK  
Critchfield, Howard J., 1998, General climatology, Prentice Hall India Pvt. Ltd., New Delhi,  
C. Donald Ahrens, Meteorology Toady Seventh edition . 
 

 

 



 

Course Outcome:- 

CO1:Students will gain knowledge about different meteorological parameter and how 
tomeasured. 
CO2: Ability to demonstrate sound understanding of the atmosphere and climate as integral part 
of the physical environment. 
CO3: Execute quantitative and qualitative analyses of various environmental samples through 
instrumentation techniques 
CO4:.Ability to demonstrate sound understanding of analytical techniques applied in 
environmental analyses. 

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THIRD SEMESTER 
Elective Course  

Code-EnvSc-E305 

ATMOSPHERE AND GLOBAL CLIMATE CHANGE  

Course Descriptation: This course provides information about the two main physical realms of 
the environment, i.e. atmosphere and hydrosphere, along with their interactions and 
phenomenon, emphasis has been given to impart knowledge on climate change, weather, climate 
change and global warming, climate change vulnerability, adaptation etc. common for all. It will 
also give ideas of national and international response on climate change scenario 

Topics Teaching Hours 
UNIT-I 

1) Earth systems: Atmosphere, hydrosphere, lithosphere, biosphere and their linkage. 
2) Earth’s geological history and development and evolution of atmosphere. 
3) Fractions of atmosphere. 
4) Atmospheric composition. 

15 

UNIT-II 
1) Ocean: general circulation pattern, air- sea interaction. 
2) Wind, Stability and turbulence. 
3) EL Nino, Southern Oscillations.  
4) Energy Balance of atmosphere. 

15 
 

UNIT-III 
1) Natural Climate Change: Records of climate change (Glacial cycle, Ocean 

sediments, corals, tree rings). 
2) Causes and Consequences of Global Climate Change. 
3) Role of ocean and forest as carbon sink. 
4) Ozone depletion - Stratospheric ozone shield. 

15 

UNIT-IV 
1) Impact of climate change on human, ecosystem, species distribution, spread of 

diseases. 
2) Extinction risk of temperate- sensitive species.  
3) UV effects on human, animal and plants. 
4) Policy for climate change: Kyoto, carbon trading, carbon sequestration, carbon 

footprint, carbon credit and clean development mechanism. 

15 

 
Suggested Readings: Barry, R. G., 2003. Atmosphere, weather and climate. Routledge Press, 
UK 
Critchfield, Howard J., 1998, General climatology, Prentice Hall India Pvt. Ltd., New Delhi.  
Firor, J., and J. E. Jacobsen, 2002. The crowded greenhouse: population, climate change and 
creating a sustainable world. Yale University Press.  
Glantz, M. H., 2003. Climate Affairs: a primer. Island Press.  
 Harvey D., 2000, Climate and Global Climate Change, Prentice Hall.  
Kump, L. R., Kasting, J.F., and Carne, R. G., 2004. The Earth System. 3 rd Ed. Prentice-Hall 
 

 

 

 

 



Course Outcome:- 

CO1: Ability to understand about different earth system and their link with each other and about 
atmospheric composition and fraction of atmosphere  
CO2: Gain knowledge about energy balance of atmosphere, El Nino, ENSO and ocean 
circulation. 
CO3: Student will learn about the history of climate and consequences of climate change.   
CO4:. . Student will gain knowledge about Global and regional trends in green house gas 
emissions, sea level rise, role of ocean and forest as carbon sink.  

Course Mapping  
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Skill Development, Employability and Entrepreneurship Course  
Third Semester 

Core Course 
Code- EnvSc-C306 

Course Description  
The course provides practical exposure to analyze different property of solid waste and also give 
understanding about the statistical method for data computing.  
 
Course Structure  
The following is a detailed syllabus.  
 

1 To determine the moisture content in the given solid waste material.  
2 To determine the amount of organic matter in the given solid waste material.  
3  To determine the amount of organic carbon in the given solid waste material. 
4 To determine the pH of the given solid waste material. 
5  Determination of sodium ion concentration by Flame photometer in waste water.  
6 Determination of potassium ion concentration by Flame photometer in waste water.  
7 Determination of heavy metal concentration by atomic absorption spectroscopy.   
8 To calculate the mean, mode median of the given data sample.  
9 Calculate variance, standard deviation and coefficient of variation for grouped and 

ungrouped data. 
10 Calculate regression and plot scatter diagram and regression of the given data sample. 
11 Compute correlation coefficient and test its significance for grouped and ungrouped data. 
12 By applying the paired t test compare the mean of two independent variable of given data 

sample.  
13 Calculate one and two way analysis of variance in the given data sample. 
14  Convert the given number into their given respective basses.   

Suggested readings: 1. Solid Waste Management - V.K. Prabhakar, Solid Waste Management - 

Hari Mohan Singh,Manly (2001) Statistics for environmental science and management, 

Chapman and Hall / CRC Press,Met calf and Eddy (2003) Waste water engineering, Mc Graw Hill 

International 

Course Outcome  
By the end of the course, students are expected to be able to:  

CO1: Gain practical knowledge about the different property of solid waste.   
CO2: Gain practical understanding about the statistical method use in the data modeling. 

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 



Employability and Entrepreneurship Course  
FOURTH SEMESTER 

Core Course 

Code-EnvSc-C401 

ENVIRONMENTAL IMPACT AND RISK ASSESSMENT 

Course Descriptation:The objective of the curriculum is to impart knowledge on basic 
understanding about Environmental Impact Assessment its process and methodology, get 
knowledge about the case studies of different development projects and their risk assessment 
aspect. The students will be enabling to know about how to apply concepts of EIA in 
environmental planning. 

Topics Teaching Hours 
UNIT-I 

1) Principles and procedures: Nature and purpose of environmental impact 
assessment (EIA), Worldwide spread of EIA. 

2) Environmental impact assessment process, Screening, Scoping and Terms 
ofReferences (TOR) 

3) Impact assessment methodologies.  
4) Baseline information, Generalized approaches to impact analysis and prediction 

15 

UNIT-II 
1) Identification of impacts, mitigation measures and comparison of alternatives. 
2) Environmental impact assessment evaluation of proposed action 
3) Environmental management plan and Environmental Impact statements 
4) Procedure for reviewing, environmental impact analysis and statement. 

15 
 

UNIT-III 
1) Case study: River valley projects, thermal Power Plants, mining projects. 
2) EIA guidelines 1994, notification of Government of India. 
3) Guidelines of environmental monitoring audits. 
4) Applications of geographic information system (G.I.S.) in environmental 

management. 

15 

UNIT-IV 
1) Risk assessment-Hazard analysis, hazards identification, vulnerability analysis, risk 

analysis. 
2) Risk assessment and comparisons-risk and uncertainty, risks of new technologies, 

comparison of risks, contrasting risks. 
3) Risk consequences: Impacts of serious accidents, uncertainty costs, signal incidents 

and risk probabilities: Human factors, organizational factors and external social 
factors. 

4) Remote sensing: Principle and applications of remote sensing in environmental 
science. 

15 

Suggested Readings: Glasson J., Therivel R., Chadwick. A., 1994, Introduction to 
environmental impact assessment- Principles and procedures, process, Practice and prospects. 
Research Press, Delhi.  
Morris. P. &Therivel. R., 2001, Methods of environmental impact assessment, 2 nd Ed. Spon 
Press, New York,  
With a chapter on GIS and EIA by A.R. Bachiller& G. Wood, p. 381-401. Petts Judith, 1999, 
Handbook of environmental impact assessment. Vol. 1, Blackwell Science 
 

 



Course Outcome:- 

CO1:Apply analytical tools like EIA processes and methodologies to determine and measure 
environmental impacts due to planning of developmental activities/projects. 
CO2: Ability to critically examine development actions with the fundamentals understanding of 
EIA and sustainable development 
CO3: Bring in to light the procedure of EIA for various category projects and guidelines of 
environmental monitoring audit  
CO4:.Able to examine environmental risk by its analysis, assessment and management by 
understanding the steps involved. 

Course Mapping  
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CO3 3 2 2 - 2 2 1 2 2 - 3 3 2 2 

CO4 3 2 2 - - 2 - 2 1 2 2 - - 1 
 
Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 



Skill Development Course 
FOURTH SEMESTER 

Core Course 

Code-EnvSc-C402 

ENVIRONMENTAL MANAGEMENT AND LAWS 

Course Descriptation: The aim of this course is to developed understanding for various 
environment policies, planning and legal aspects for environmental conservation and protection 
in India. 

Topics Teaching Hours 
UNIT-I 

1) Environmental management: fundamentals and goals, standards, monitoring, 
Environmental auditing, types and general methodology of audit.  

2) Modelling, And Environmental Management Systems, public participation 
forenvironmental management. 

3) Environmental management and economics: greening of economics, evaluating the 
environment and natural resources, cost benefit analysis, green   taxes, green 
funding, 

4) Debt, structural adjustment and environment, trade and environmental management. 

15 

UNIT-II 
1) International Standardization Organization (ISO),EMS Certification, ISO 14000 

Series,  and. ISO-14001 requirements, Difference Between ISO 14000 and 
ISO14001 Environmental Policy, and Relationship between ISO-9001 and ISO-
14001. 

2) Environmental protection: Issues and problems, national and international 
conventions: Stockholm conference 1972, Earth Summit 1992. Montreal Protocol 
1987. 

3) Policy for climate change: Kyoto, carbon trading, carbon sequestration, carbon 
footprint, carbon credit and clean development mechanism. Provision 
ofConstitution of India regarding environment      [Article 48 A      and 51-A(g)]. 

4) Municipal Solid Wastes (Management and Handling) Rules, 2000. Hazardous waste 
management and handling rules, 1989.Biomedical Waste (Management And 
Handling) Rules, 1998 and amendment 2016. 

15 
 

UNIT-III 
1) The Environmental (Protection) Act, 1986 and rules 1986. 
2) Air (Prevention and Control of Pollution) Act, 1981 as amended by 1987 and rule 

1982. 
3) The Water (Prevention and Control of Pollution) Act, 1974 as amended upto 1988 

and rules 1975. 
4) The Wildlife Protection Act 1972, amendment bill 1991. 

15 

UNIT-IV 
1) The Indian Forest Act, 1927 and Forest conservation Act, 1980. 
2) The Public Liability Insurance Act, 1991 and rules 1991. 
3) Scheme of labelling of environmental friendly products (Ecomark). 
4) Motor Vehicle Act, 1988 and Vehicular exhaust emission standards, 1990. 

15 

 
Suggested Readings: Bell Stuart &McGillvrayDonal, 2001, Environmental Law, Universal Law 
Publishing Co. 
DiwanShyam and Rosencranz Armin, 2002, Environmental Law and Policy. Hughes David, 
1992, Environmental Law, Butterworths.  



Jariwala C.M., 2004, Environmental Justice, APH Publishing Corporation, N. Delhi 
Leelakrishnan. P, 2004, Environmental Law Case Book , Lexis Nexis, ButterworthsMohanty. S. 
K., 2004, Environment and Pollution Law, Universal Law Publishing Co. Pvt. Ltd. 
Singh Gurdip, 2004, Environmental Law in India, Mcmillan& Co.  
Singh Gurdip, 2003, International Environmental Law, Macmillan.  
Shastri. S. C., 2005, Environmental Law, Eastern Book Company. 

 

Course Outcome:- 

CO1:Understand the importance of environmental planning in environmental management. 
CO2: Student will gain in depth knowledge about ISO related to environment and will also 
know about summits related to environmental  conservation 
CO3:  Learns the important provisions ofdifferent  environmental laws in India 
CO4:.To explain various environmental legislations for the protection of wildlife and forest in 
India. 

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Employability and Entrepreneurship Course  
FOURTH SEMESTER 

Elective Course 

Code-EnvSc-E403  

ENVIRONMENTAL BIOTECHNOLOGY 

Course Descriptation: The objective of the curriculum is to acquaint the students about the 
basic concepts and application of Biotechnology Environmental management 

Topics Teaching Hours 
UNIT-I 

1) Natural environmental of microorganisms, the terrestrial environment, aquatic and 
extreme environment. 

2) General characters and basic classification of microorganisms. 
3) Structure and growth of microorganisms as related to the environment. 
4) Major groups of microorganisms.  

15 

UNIT-II 
1) Biotechnology for pollution abatement. 
2) Use of microorganism in waste treatment and waste management. 
3) Bioremediation: Remediation of degraded ecosystem. 
4) Role of microorganisms in degradation of pesticides, chemicals, petroleum products 

and plastics. 

15 
 

UNIT-III 
1) Vermiculture technology. 
2) Bio fertilizer technology. 
3) Role of microorganism in alcohol and acetic acid production, fermentation 

technology. 
4) Composting and Biomethanation.  

15 

UNIT-IV 
1) Bio toxicity assays to evaluate Effectiveness of Bt spores against pest and beneficial 

insects. 
2) Biological indicators and biosensors. 
3) Bioenergy and biofuels. 
4) Bio pesticides and bio fertilizers 

15 

 
Suggested Readings: Gardner, Simmonds, Snustad, 1991, Principles of Genetics. John Wiley, 
Eighth Edition.  
Mohapatra. P. K., 2006, Text Book of Environmental Biotechnology. I K International. Olguin, 
E., Sanchez, G. and Hernandez, E., 1999, Environmental biotechnology and cleaner 
bioprocesses, Taylor & Francis, London.  
Rittman, B. E., and McCarty, P. L., 2001, Environmental Biotechnology. Principles and 
applications. McGraw-Hill, New York.  
Scragg, A. H., 2005, Environmental Biotechnology. Oxford University of Press. Wainwright, 
M., 1999, An introduction to environmental biotechnology. Springer Verlag, New York 

 

 

 



 

 

Course Outcome:- 

CO1:Student will understand and describe the type of microorganisms in the environment 
CO2: Aware about the innovative practices bioleaching, bioabsorption and bioremediation and 
use of biotechnology for industrial pollution control 
CO3:Gain knowledge about vermiculture biotechnology waste management, biofertilizers and 
role of microorganism in fermentation technology   
CO4:.Student will get in depth information about bio indicator, biosensor and bio energy 

generation  

Course Mapping  
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CO4 3 2 2 - - - 1 2 2 2 - 2 - 1 

 
Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 



Skill Development, Employability and Entrepreneurship Course  
FOURTH SEMESTER 

Elective Course  

Code-EnvSc-E404 

ENVIRONMENTAL INSTRUMENTATION 
Course Descriptation: The aim of this course is to develop understanding about the various 
environmental technique for sample analysis of soil, air and water by various technique.   

Topics Teaching Hours 
UNIT-I 

Spectroscopy 
1) Emission spectroscopy. 
2) Atomic absorption spectroscopy 
3) Flame photometry 
4) Circular Dichroism Spectroscopy 

15 

UNIT-II 
Centrifugations  

1) Principle 
2) Types of centrifuges 
3) Types of centrifugation 
4) Ultra-centrifugation 

Air Monitoring Sampler 
5)  High Volume Sampler  
6) Respirable Dust Sampler 
7) Fine Particulate Sampler 
8) Gravimetry and titrimetry 

15 
 

UNIT-III 
Chromatography  

1) Paper chromatography, TLC 
2) Column chromatography  
3) GLC 
4) HPLC 

15 

UNIT-IV 
1) pH meter 
2) Photometry  
3) Spectrophotometry 
4) Nephalometry 
5)  Conductivity meter 

15 

 
 
 
Suggested Readings: Chatwal, Gurdeep R., Sham, Anand, K. 2016 Instrumental method of 
chemical analysis, Himalaya Publishing Comapany. 
Chatwal, Gurdeep R, Sham, Anand, K 2016 Spectroscopy Himalaya Publishing Comapany 

 

 

 

 

 

 



Course Outcome:- 

CO1:Gain knowledge on how to use different type of spectroscopy in analysis of various 
samples of air water and soil. 
CO2: Student will be able to understand about different type of centrifuge andair monitoring 
samplers 
CO3:Ability to apply the use of chromatography in sample analysis   
CO4: Student will gain in depth knowledge about nephalometry, photometry and 
spectrophotmetery in various sample analysis. 

Course Mapping  
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CO4 2 3 1 2 3 1 2 - 1 - 2 - - 1 

 
Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 



Employability and Entrepreneurship Course  
FOURTH SEMESTER 

Elective Course  

Code-EnvSc-E405 

ECOTOXICOLOY AND ENVIRONMENTAL HEALTH 

Course Descriptation: The objective of the curriculum is to acquaint the students about the 
Occupational hazards, Xenobiotic compoundsas pollutants and disease-causing microbial agents 
affecting human health. 

Topics Teaching Hours 
UNIT-I 

1) Principles in toxicology, aquatic and animal toxicity tests.  
2) Statistical concept of LD50 and LC50. 
3) Dose response and Dose effect relationship, Dose response curve. 
4) Biological, chemical and ecological factors that influence toxicity.  

15 

UNIT-II 
1) Major classes of environmental pollutants – Heavy Metals, Gases, Pesticides and 

Fertilizers.  
2) Biotransformation and it’s processes. 
3) Bioaccumulation and Bio magnification. 
4) Toxicants effects – Cellular, Organismic, Population and Ecosystem level.  

15 
 

UNIT-III 
1) Biochemical teratogenicity and it’s effect. 
2) Carcinogenicity of environmental pollutants. 
3) Environmental toxins and human health. 
4) Microbial toxins. 

15 

UNIT-IV 
1) Water borne diseases, air borne diseases. 
2) Vector transmitted diseases. 
3) Food – borne diseases. 
4) Occupational Health. 

15 

 
Suggested readings:  Newman, M.C, Lawrence, C.A., and Unger. M.A., 2002. Ecotoxicology: 
Fundamentals of Ecotoxicology, 2 nd Ed., CRC Press, Boca Raton, Florida.  
Walker, C.H., Hopkin, S.P., Sibly, R.M., and Peakall, D.B. 2001. Principles of Ecotoxicology. 2 
nd Ed. Taylor & Francis, London.  
Moore, G.S., 2002, Living with the Earth: concepts in Environmental Health Science (2 nd Ed.), 
Lewis publishers, Michigan.  
Selinus, Alloway, Centeno, Finkelman, Fuge, Lindh, Smedley; 2005, Essential of Medical 
Geology; Elsevier Academic Press. 
Course Outcome:- 

CO1:knowing about the principles of toxicology, Know the dose response relationship and 
factors that influence toxicity. 
CO2: Moreover, the students would acquire knowledge about the toxicants and their route of 
entry to the environment and its consequences. 
CO3:Understand the fate of toxicants and transport of toxicants in food chain 
CO4:.to know the occupational health hazards associated with different occupations and 
occurrence of industrial disasters. 



Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FOURTH SEMESTER 

Elective Course  

Code-EnvSc-E406 

ENVIRONMENTAL HAZARDS  

Course Descriptation:The objective of the curriculum is to acquaint the students about the 
concept of various geological hazards and their prediction and mitigation.    

Topics Teaching Hours 
UNIT-I 

1) Concept of geological hazards – continental drift theory. 
2) Plate – tectonic theory. 
3) Distinction between natural hazards and anthropogenic hazards. 
4) Prediction and perception of hazards. 

15 

UNIT-II 
1) Geological Hazard :Earthquake, Earthquake destruction and prediction 
2) Geological Hazard :Volcanism, Volcanic activity, Igneous activity and Material 

Extruded during eruption   
3) Geological Hazard : Mass – movement, Landslide and its prediction 
4) Geological Hazard: Tsunami. And its consequences, Mitigation measures and early 

warning 

15 
 

UNIT-III 
1) Hydrological Hazard: Floods and its types, River topography ,causes and its 

prediction 
2) Hydrological Hazard: Drought and its types 
3) Hydrological Hazard: Tropical  Cyclones and Anticyclone, Hurricanes, Tornedo 
4) Atmospheric climatic hazards. 

15 

UNIT-IV 
1) Technological hazards: Bhopal, Three Mile Island and Chernobyl disasters. 
2) Biophysical Hazard – frost, Epidemics. 
3) Cloud Bursting and its consequences 
4) Disaster management.  

15 

 
Suggested Readings: Bell. F.G, E & FN Spon, 1999, Geological Hazards: Their Assessment, 
Avoidance and Mitigation, e Books der ULB Darmstadt.  
Burton. I, Kates. R.W and White. G.F, 1993, Environment as Hazard Guilford Press. Casale. R 
and Margottini. C. (Ed.), Springer, 2004, Natural Disasters and Sustainable Development  
Hewitt. K., 1997, Regions of risk, Longman Press.  
Henrry J.G. and Heinke , G.W., 2004, Environmental Science and engineering, Pearson 
education, Delhi, India.  
Keller. Edward A, 1996, Introduction to Environmental Geology, Prentice Hall, Upper Saddle 
River, New Jersey  
Smith Keith, 2001, Environmental Hazards: Assessing Risk and Reducing Disaster, Routledge. 



Course Outcome:- 

CO1:Understand the geophysical processes as the drivers of different types of hazards. 
CO2: Will be able to understand and differentiate the different types of disasters, analyse the 
causes and their potential impact on the natural and man-made environments 
CO3: Gain knowledge about different hydrological hazard, their occurrence and their types.  
CO4:.Aware the different Strategies for mitigation disaster management and knowledge about 
different technological hazards. 

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Skill Development, Employability and Entrepreneurship Course  

Fourth semester 
Core Course 

Code -    EnvSc-C407 
Practical 

Course Description  
The course provides practical exposure to biochemical estimation of different parameters in 
blood serum and gives understanding about structure of microorganism.  
Course Structure: 
The following is a detailed syllabus.  
Biochemical estimation of different parameters in serum and blood viz. 

1 total protein. 
2 Serum albumin  
3  Serum globulin  
4 Albumin to Globulin ratio 

Serum lipids  
5.Serum cholesterol  
6.High Density Lipoprotein  
7.Low Density Lipoprotien 
8.Triglyceride 
9.Very Low Density Lipoprotien 

10.To study the bacteria present in a curd sample.  
11.To identify the microorganism which spoil the food material. 
12. To understand the morphological structure of various microorganism.  
Volvox 
Zygnema 
Yeast  
Fucus 
Penicillium 
Ustilago 
Amoeba 
Paramecium 
Euglena  
13. Case Study: Environmental Impact assessment  

Suggested Reading: Barthwal R.R. (2002): Environmental Impact Assessment, New Age International 

(P)Ltd . Pub New Delhi, Environmental Microbiology - Ralph Mitchell and Ji-Dong Gu, Environmental 

Microbiology: A Laboratory Manual - Ian L. Pepper and Charles P. Gerba 
Course Outcome  
By the end of the course, students are expected to be able to:  
CO1: Gain practical knowledge about estimation of different biochemical parameter in blood serum. 
CO2: Gain practical understanding about the structure of different microorganism and slide preparation. 

Course Mapping  
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Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 



 
                                     

M.Sc. Biochemistry Syllabus  
Under credit system at the Department of Biochemistry 

 Dr. Bhimrao. Ambedkar University, Agra 
 
                                       Program Outcomes (POS): 
 

Department 
Name  

Programme 
Name  

POs PSOs 

Biochemistry MSc PROGRAMME OUTCOME(POs) PG 
biochemistry will be able to achieve  
 
1. To develop analytical and critical-
thinking skills that allow independent 
exploration of biological phenomena 
through the scientific method.  
 
2. To prepare students for future careers 
in the various fields of biochemistry 
such as academic and research 
institution.  
 
c. The foremost objective of the 
programme is to empower students with 
clear 
understanding of the basic concepts of 
biochemistry and provide them 
knowledge of 
the recent advances so that they can 
independently assess the vast research 
scope in the field. 
 
 d. Identification and Differential 
Diagnosis: To acquire biochemist 
position in leading hospitals and 
scientist position in industries.  
 
e. The programme includes details of bio 
molecules, metabolism, tools and 
techniques molecular biology, clinical 
biochemistry, proteins & enzymes, 
immunology, cell biology, genetic 
engineering, clinical biochemistry, 
nanotechnology and bioinformatics to 
make the study of living system more 
comprehensive with in depth knowledge 
yet interesting which is the need of 
hour..  
 
f. The practical courses have been 
designed to equip the students with the 
laboratory skills in biochemistry. The 
program offers students the knowledge 
and skill base that would enable them to 
undertake advanced studies in 
biochemistry and related areas or in 
multidisciplinary areas that involve 
biochemistry. 
g. The students will gain domain 
knowledge and know-how for successful 
career in academia, industry and 
research. Moreover, students will learn 
ever evolving professional demands by 

PROGRAMME SPECIFIC 
OUTCOME (PSOs) PG 
biochemistry will be able to achieve  
National Education Policy 2020 
adopted (CBCS syllabus) with a 
combination of general and 
specialized education is well 
designed and very promising where 
the core course would help to enrich 
the subject knowledge of the 
students and generic electives make 
integration among various 
interdisciplinary courses. 

 
PSO1: Know the basics of anti 
oxidative defense system in plants. 
Understand the importance 
secondary metabolites, fundamentals 
of photosynthesis, metabolism of 
nitrogen, polysaccharides and 
molecular mechanisms of 
signalization and regulation of plant 
hormones. 
 
PSO2: To demonstrate the 
knowledge of biochemical processes 
from the cellular and molecular 
aspects. Exhaustive study of Cell 
Signaling pathways, secondary 
messengers. Study of cell theory, 
Cell organelles, Ultrastructure, roles 
of cell organelles.  
 
PSO3: Classify biomolecules with 
suitable examples and differentiate 
between their features. Analyze the 
interrelationship between 
biomolecules and their derivatives.  
Assemble and significance in 
biochemical reactions and 
characterization of biomolecules.  
Articulate concepts, parameters, 
mechanism and applications of 
different types of chromatography 
Illustrate the types of 
electrophoresis, applications and 
principles underlying the techniques 
NMR, CD, ORD. 
 Specify the working mechanisms 
and applications of basic 
spectroscopic techniques.  
 
PSO4 : To learn principal concepts 
about biostatistics, 



developing ethical inter personal and 
team skills. 

 To adapt skill in statistical 
technology like ANOVA, SD, SE, 
Corelation, Regrassion 
To use computers in data acquisition 
and processing and use available 
software as a tool in data analysis 
and Bioinformatics.. 
 
 
 
PSO5: The of the course is learning 
and understanding the fundamentals 
of molecular biology like nucleic 
acid as genetic material, replication, 
gene organization and its regulation 
etc..  
 
PSO6: To apprise the students about 
components associated with immune 
system and molecular mechanism of 
their working. 
 
The students will be able to describe 
the roles of the immune system in 
both maintaining health and 
contributing to disease. 
 
PSO7: To apply the concepts of 
applications of enzyme in industry 
and clinical field. 
 
PSO8:  To study the free energy and 
entropy. To understand various 
metabolic pathway. 
 
PSO9: The students will be able to 
understand and predict the 
various metabolic reactions in 
microbial cell, structure of viruses 
and eubacteria. 
To understand the role of 
microorganisms in domestic and 
industrial sewage. 
 
PSO10: To relate the calorific and 
nutritive value of foods and describe 
Physiological role of nutrients. To 
design the types of balanced diet for 
all age groups. To investigate the 
role of vitamins and minerals in 
maintaining proper health.  
 
PSO11: To assess the changes in 
various metabolic and clinical 
abnormalities. To detect various 
biochemical parameters in the 
diagnosis of diseases. To find the 
clinical manifestations in kidney 
function and liver function test.  
 
PSO12. To get familiarized about 
gene libraries construction and to 
perform blotting. To have in-depth 
knowledge, DNA sequencing, rDNA 



technology, cloning, gene therapy 
and their applications.  
 
PSO13. To get knowledge on basic 
pharmaceutical industry, therapeutic 
agents, mechanism of drug action 
and the principle of physico-
chemical properties of drugs. To 
gain the knowledge the process 
involved in manufacturing of drugs, 
analyse the special requirements, 
reaction process and applications. 
 
PSO14: To learn about nanomaterial 
and nanoscience, PCR and RFLP. 
To get deep insight of Ti plasmid, 
Transgenic plants and their 
applications and basics of 
nanobiotechnology. 
 
PSO15: To get deep knowledge of 
various physiological functions of 
the human body and hematology 
 
PSO16: Understand environmental 
health and its hazards. Effect of 
Pesticides, insecticides and solution 
to the pollution. 
 
POS17: To learn the types of 
microarray chips and their 
production, gene therapy for human 
diseases, protein crystallization, 
MALDI-TOF and human genome 
project and protein- protein 
interaction. 
 
PSO18: To gain knowledge of co-
transcriptional processing, 
translation in prokaryotes and 
eukaryotes, chromatin remodelers, 
alternative splicing, histone mRNA 
processing and concept of operon.  
 
 
PSO19: To attain a remarkable 
understanding of diabetes, thyroid 
disorders and renal and liver 
function tests along with 
biochemical aspects of hematology. 
 
 

 
 

 
 
 
 
 
 
 
 
 



 
 
 

 
 
 
 
 
 
 
 
 
 

M.Sc. Biochemistry Syllabus  
Under credit system at the Department of Biochemistry 

 Dr. Bhimrao. Ambedkar University, Agra 
Semester Papers Marks Total Credit 

Semester I 
Course Code  

 CIE End Semester 
examination  

BC 101C Plant Biochemistry 25 75 100 4 
BC 102C Cell Biology and Cell Signalling 25 75 100 4 
BC 103C Biomolecules and Bioinstrumentation 25 75 100 4 
BC 104C Biostatistics and Computer Applications 25 75 100 4 
BC 105 Practical   100 4 
 IndustrialTraining/Survey/Research Project     

                                Total   500 20 
Semester Papers Marks Total Credit 

Semester II 
Course Code 

 CIE End Semester 
examination 

BC 201C Essential of Molecular Biology 25 75 100 4 
BC 202C Immunology 25 75 100 4 
BC 203C Advanced Enzymology 25 75 100 4 
BC 204C Intermediary Metabolism 25 75 100 4 
BC 205 Practical   100  
 Industrial Training/ Survey/Research Project   200   8 

 Minor  25 75 100 4 
 Total                                                                                              800           32 

Semester Papers Marks Total Credit 
Semester III 
Course Code 

 CIE End Semester 
examination 

BC 301C Microbial Physiology and Biochemistry 25 75 100 4 

BC 302C Nutritional Biochemistry 25 75 100 4 
BC 303C Clinical Biochemistry and Biosafety 25 75 100 4 
BC 304E Genetic Engineering 25 75 100 4 

BC 305E Pharmaceutical biochemistry 
BC 305 Practical  100 100 4 
 Industrial Training/ Survey/Research Project     

                                Total                                                                                                                 500            20 

Semester Papers Marks Total Credit 
Semester IV  
Course Code 

 CIE End Semester 
examination 

BC 401C Applied Biotechnology 25 75 100 4 
BC 402C Human Physiology  25 75 100 4 
BC 403E Environmental Biochemistry 25 75 100 

 
4 
 BC 404E Genomics and Proteomics 

BC 405E Gene Expression and Regulation 25 75 100 4 



BC 406E Medical Biochemistry   

BC 407 Practical  100 100 4 

 Industrial Training/ Survey/Research Projet  200 200 8 

                                   Total                                                                                                                700        28 

 
 
 

 
 
 
 

M.Sc. BIOCHEMISTRY 
SEMESTER – FIRST 

BC-101 C (Core Course) 
PLANT BIOCHEMISTRY 

Course Outcomes: 
 
On the completion of the course, students will be able to:   Level 

CO1 Students will be taught specific aspects of Plant Biochemistry that are not   covered 
under general biochemistry 

L1 

CO2 The course has been a specialty of the Department of Biochemistry and is designed to 
give the students comprehensive knowledge of molecular aspects of plant Biology. 

L2 

CO3 Preparing a strong platform for a research career in the area L2 

CO4 In this course, students will extend their knowledge of Biochemistry fundamentals and will learn about 
important metabolic processes taking place in plants.  Acquire a detailed knowledge about 
photosynthesis, metabolism of polysaccharides, metabolism of nitrogen    compounds and molecular 
mechanisms of signalization and regulation 

L2 

 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Structure and function of plant cell, cell wall, 
plasmodesmata, vacuoles, peroxisomes. 
Isolation of cell organelles, mechanism of the 
transport of water, inorganic and organic 
substances,Seed dormancy, growth and 
development. 
 

15 

II Photosynthesis: structure of organelles 
involved in photosynthesis in plants and 
bacteria, photo system I, II and their location, 
mechanism of quantum captures and energy 
transfers between photo system, reduction of 
CO2, C3, C4 and CAM metabolism regulation 
of photosynthesis.Photorespiration and its 
significance. 

 

15 

III   Biological nitrogen fixation: mechanism of 
nitrate uptake and reduction ammonia 
assimilation, sulphate uptake and transport. 
Mineral nutrition: micronutrients, 
macronutrients and their biological role in 
plants. 
 

       
15hrs 

Entrepreneurship Employability Skill development 



IV  Secondary plant metabolites: biosynthesis of 
tannins, alkaloids (pyrrolidine, piperidine, 
coniine, quinolinate), flavonoids and surface 
waxes and their functions.Antioxidative 
defense system in plants.Plant hormones: 
Mode of action of auxins, gibberellins, 
cytokinins, ethylene, abscissic acid 

15hrs 

 
      
 Reference Books 

Plant Biochemistry, Goodwin Mercer 
Plant Physiology, Salisbury Ross 
Biochemistry and Molecular Biology of Plants, by Buchanan  
Plant Biochemistry and Molecular Biology, by Lea and Leegood Plant Biochemistry, by Dey and 
Harborne  
Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1 -            3      
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CO4             3 3     



 
 
 
 
 
 
 
 
 
 
 
 
 

M.Sc. BIOCHEMISTRY 
SEMESTER – FIRST 

BC-102 C (Core Course) 
CELL BIOLOGY AND CELL SIGNALLING 

 

 
 

On the completion of the course, students will be able to:   Level 

CO1 Learn about structural organization of prokaryotic and eukaryotic cells, ultra 
structure and functions of cell organelles. 

L1 

CO2 Understand about cell division: mitosis and meiosis; Cell cycle: check points, 
role of cyclin and cyclin dependent kinases in cell cycle regulation 

 

L2 

CO3 Acquire knowledge about basics of signal transduction L2 

CO4 Understand about protein trafficking in cells, Protein sorting, vesicular transport and protein 
targeting.    

L2 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I                                                                                                                     
Cell Membrane: Physicochemical Properties, 
Molecular Organization – asymmetrical 
organization of lipids, proteins and 
carbohydrates and functions.Transport across 
membranes: Types of transport (simple 
diffusion, passive-facilitated diffusion), active 
transport – primary and secondary group 
translocation, transport ATPases (V type, F 
type, P type, ABC type). 

15hrs 

II Cell classification, cell variability (size, 
shape, complexity, and function). Structural 
organization of prokaryotic and eukaryotic 
cell. The ultrastructure of nucleus, 
mitochondria, endoplasmic reticulum (rough 
and smooth), Golgi apparatus, lysosomes and 
their function.The cytoskeleton: microtubules 
and microfilaments.The extra cellular matrix: 
collagen. 

15hrs 

III   Cell–cycle: phases of cell cycle, cell cycle 
check points, CdK, cyclins, MPF, p53, wait        
signal,Apoptosis. Cell division by mitosis and 
meiosis.Biochemistry of cancer: 
characteristics of cancer cell, carcinogenesis, 
carcinogens, oncogenes and tumor suppressor 

       
15hrs 



  
Reference Books  

Molecular Biology of the Cell, Alberts, et al  
Molecular Cell Biology, Lodish, et al  
Cell and Molecular Biology: Concepts and Experiments, Gerald Karp  
The Cell: A Molecular Approach, G.M. Cooper  
The Word of the Cell, Becker et al  
Cell Proliferation and Apoptosis, Hughes and Mehnet  
Essential Cell Biology, Alberts et al  
Biochemistry and Molecular Biology of Plants, Buchanan et al  
Harpers Biochemistry Murray et al 
 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

genes. 
 

    IV  Cell signaling: Forms of intracellular 
signaling, hormone and their receptors 
(steroid and plant hormones) 
Pathways of intracellular signal transduction: 
c-AMP pathway, c-GMP pathway, 
phospholipids and Ca++ 
Ras, Raf and MAP kinase pathway 
JAK/STAT pathway   

 

15hrs 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1                   

CO2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

CO3                   

CO4                   



 
 
 
 
 
 
 
 
 
 
 
 
 

M.Sc. BIOCHEMISTRY 
SEMESTER – FIRST 

BC-103 C (Core Course) 
BIOMOLECULES AND BIOINSTRUMENTATION 

(TOTAL CREDIT -04, END SEMESTER MARKS-75,CIE-25) 
 

 

 
(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I                                                                                                        
Carbohydrates: Classification, structure of 
carbohydrates (monosaccharides, 
disaccharides polysaccharides- homo- and 
hetero-polysaccharides). 
Lipids: Classification, structure, properties 
and functions of fatty acids, essential fatty 
acids, fats, phospholipids, sphingolipids, 
cerebrosides, steroids, bile acids, 
prostaglandins and lipoproteins. 
 

15hrs 

II Amino acids: Structure, classification, 
abbreviation, properties and functions of 
amino acids.   
Proteins: Classification, structure and 
functions of proteins, Ramachandran plot, 
Protein Sequencing. 
Nucleic acids: Structure and function of 
nucleotides. Primary, secondary and tertiary 
structure of nucleic acids.  DNA forms (single 
stranded DNA, A, B and Z DNA) syn and 
anti conformations. Types of RNA (m RNA, t 
RNA, rRNA, hn RNA, micro RNA). 

15hrs 

On the completion of the course, students will be able to:   Level 

CO1 The knowledge of the structure of biomolecules, gives an understanding of their 
physical and chemical properties and the basis of their functions in living 
organisms. 

L1 

CO2 It prepares students for more advanced studies in Biochemistry.  

L2 

CO3 The course will help students to acquaint with basic instrumentation, L2 

CO4 Principle and procedure of various sophisticated instruments like UV-visible spectroscopy, 
different types of centrifugation, chromatography, electrophoresis, NMR, CD, ORD in biological 
research..    

L2 



 

III   Spectroscopy: Concept of spectroscopy, Laws 
of Photometry, Beer-Lambert’s Law. 

Instrumentation and application of UV, 
Visible, and IR, Raman spectroscopy. 
Radioisotope Techniques: Units and 
measurement of radioactivity. Use of 
radioisotopes in Biomedicine and 
research.Electron Microscopy: Transmission 
and scanning, freeze fracture techniques. 

 

       
15hrs 

    IV  Electrophoresis: Moving boundary zonal 
electrophoresis, paper and gel electrophoresis, 
isoelectric focusing. 
Chromatography: Paper Chromatography, 
Thin Layer Chromatography (TLC), Ion 
exchange, gel filtration and affinity 
chromatography, High Pressure Liquid 
Chromatography (HPLC) – Normal & reverse 
phase.Centrifugation techniques and their 
application. subcellular fractionation. 

 

15hrs 

 
 
Reference Books  

Principles of Biochemistry by Nelson, Cox and Lehninger  
Biochemistry by G.Zubay  
Biochemistry, DVoet and JG. Voet , J Wiley and Sons.  
Physical Biochemistry: Applications to Biochemistry and Molecular Biology, D Freifilder, 
W.H. Freeman & Company.  
Practical Biochemistry, Wilson & Walker.  

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

CO2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

CO3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

CO4 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 



M.Sc. BIOCHEMISTRY 
SEMESTER –FIRST 

BC-104 C(Core Course) 
BIOSTATISTICS AND COMPUTER APPLICATIONS 

     At the end of the course, a student should be able to 
 

 
 
 

On the completion of the course, students will be able to:   Level 

CO1 Define the principal concepts about biostatistics L1 

CO2 Recognize the definition of statistics, its subject and its relation with the other 
sciences in the field of research and skill based knowledge. 

 

L2 

CO3  Collect data relating to variable/variables which will be examined and calculate 
descriptive statistics from these data. Identify data relating to variable/variables. 

L2 

CO4 Understanding the basics of computers and computational data analysis which in-turn can 
be used for interpretation of data analysis Access various global bioinformatics centers such 
as NCBI, EBI and Genome Net etc 

L2 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I                                                                                                     
Measures of central tendency (arithmetic 
mean, mode, median), measure of dispersion, 
standard deviation, coefficient of variance, 
group data and graphic methods, frequency & 
distribution.  
Probability: Definition of probability, 
multiplication, law of probability, addition, 
law of probability, random variable 
permutation & combination. binomial, 
normal & poisson distribution.   
 

15hrs 

II Tests of significance hypothesis and errors, 
Student statistics- Population mean equal a 
specified value. Equality of two independent 
means, Equality of two means. Non-
parametric test Chi square statistics, test of 
goodness of fit. 
Regression and correlation coefficient, partial 
& multiple correlation, Relationship between 
regression and correlation. Analysis of 
variance:- One way analysis.  
 

15hrs 

III   Computers: Basics of common application 
software packages for word processing (MS 
Word), spreadsheets (MS Excel) and 
presentation (MS Powerpoint). Introduction 
of Internet- LAN, MAN, WAN. 
 

       
15hrs 

    IV  Introduction to Bioinformatics: Concepts of  
Bioinformatics, Accessing and retrieving 
sequence information from genome sequence 
databases, use of genome data, overview of 
comparative and functions genomics, 

15hrs 



 
        
Reference Books 

Biostatistical analysis, Zar, Pearson  
Biostatistics,Daniel, Wiley 
Biostatistics, Norman, Decker 
Fundamentals of Bioinformatics, Irfan Ali Khan, Ukanz 
Fundamentals of Biostatistics, Irfan A. Khan and Khanum, Ukaz Publication 
Fundamentals of Computers, V. Rajaraman, Prentice-Hall India 
A Handbook of Agricultural Statistics, S.R.S. Chandel, Lal Prakshan 
 
 
 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

  
 
 
 
 

                                                                      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

application of computers in Biochemistry. 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1                1   

CO2      3          2   

CO3                3   

CO4                3   



                                                                     M.Sc. BIOCHEMISTRY 
SEMESTER –SECOND 
BC-201 C (Core Course)  

ESSENTIALS OF MOLECULAR BIOLOGY  
Course Outcomes 
 
 

                                                                                                                          
(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of Lectures Hours  
60hrs 

I Organization of Genetic materials in 
prokaryotes and Eukaryotes: Genetic 
material, Genome type, Size, Genome 
Organization - Structural Maintenance of 
Chromosomes (SMC) Protein, Eukaryotic 
Nucleosomes, Histones, Chromatin, Concept 
of Gene, mono-cistronic and poly-cistronic 
genes,  Gene Structure with various 
functional units - replicon, muton, recon, C-
value and C-value paradox; Unique sequences 
and Cot value, reassociation kinetics, Split 
genes: Exons and Introns.   
 

15hrs 

II Replication: Modes of replication: Details of 
Meselson and Stahl experiment; Prokaryotic 
DNA replication:Origin and Initiation, 
elongation and termination; Roles, properties 
and mechanism of action of DnaA, Helicase, 
Primase, DNA gyrase,Topoisomerases,DNA 
Polymerases, DNA ligase, Leading and 
lagging strands; Okazaki fragments; RNA 
primers;Regulation of replication; Fidelity of 
replication; Viral replication,  or Rolling 
circle replication in X174 DNA damage and 
DNA repair: Types of DNA damages, Types 
of DNARepair systems, Photoreactivation. 

15hrs 

III   Eukaryotic DNA replication: Initiation, 
elongation and termination; Multiple 
replicons/initiation sites; Autonomously 
replicating sequence; Mechanism and 
significance of Origin recognition 
complex, Mini-chromosome maintenance 
proteins, DNA dependent DNA 
polymerases , , , Nucleases, DNA 

       
15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Learn about nucleic acid as genetic information carriers, Possible modes of    
replication, and roles of helicase, primase, gyrase, topoisomerase, DNA 
Polymerase, DNA ligase, and Regulation of replicationDefine the principal 
concepts about biostatistics 

L1 

CO2 Understand the detailed mechanism and regulation of Eukaryotic DNA 
replication,    along with Mitochondrial and Chloroplastic DNA Replication 
 

 

L2 

CO3 Learn about mechanism and regulation of transcription in prokaryotes along   
with Reverse transcription. 

L2 

CO4 Understanding about the classes of  DNA sequences, Genome-wide and Tandem repeats, 
Retroelements, Transposable elements, Centromeres, Telomeres, Satellite     DNA, Mini satellites, 
Microsatellites; Applications of satellite DNA and Split genes 
 

L2 



ligase and Telomeres in eukaryotic 
nuclear DNA replication; Regulation of 
eukaryotic DNA replication; 
Mitochondrial and Chloroplast DNA 
replication.                                                                  

 
    IV  Transcription in prokaryotes: Initiation, 

elongation and termination; Prokaryotic 
promoter; weak and strong promoters,  DNA 
dependent RNA polymerase: Physical 
properties, Templet strand, non-template 
strand, coding strand, Subunits,  factor, its 
types and function; Recognition of promoter; 
Transcription bubble, Direction of 
Transcription; Abortive initiations; Promoter 
clearance; Elongation factor Gre and its role, 
Rho dependent and Rho independent 
termination of transcription; Sigma cycle; 
RNA - dependent DNA polymerase and 
Reverse transcription.  

15hrs 

 
Reference Books          

Genes XI , by Benjamin Lewin  
Biochemistry – J. David Rawn – Neil Patterson publication, NC. 
Cell and Molecular Biology: Concepts and Experiments, by Gerald Karp  
Transcriptional Regulation in Eukaryotes, by Carey and Smale  
Translational control of gene Expression, by Sonenberg et al  
Chromatin and Gene Regulation, by Turner  
An Introduction to Genetic Analysis, by Griffiths et al  
Genome, by T. A. Brown  

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1     2            3  

CO2     3            2  

CO3     2            3  

CO4     3            2  



M.Sc. BIOCHEMISTRY 
SEMESTER –SECOND  
BC-202 C(Core Course) 

IMMUNOLOGY 
(TOTAL CREDIT -04, END SEMESTER MARKS-75,CIE-25) 

 
Course Outcomes 
 
 

 
 
 
     

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of Lectures Hours  
60 

I Introduction to Immune System  
Memory, specificity, diversity, innate and 
acquired immunity, self Vs non-self 
discrimination.  
Structure and functions of primary and 
secondary lymphoid organs. Cells Involved in 
Immune Responses  
Structure and Functions: Mononuclear cells 
(phagocytic cells and their killing 
mechanisms), granulocytic cells (neutrophils, 
eosinophils and basophils), mast cells and 
dendritic cell. 
Lymphoid cells (B-lymphocytes, T-
lymphocytes and Natural killer cells). 
  
 

15hrs 

II Nature of Antigen and Antibody  Antigen Vs 
Immunogen, Haptens 
Structure and functions of immunoglobulins  
Istopic, allotypic and idiotypic variations.  
Generation of Diversity in Immune System  
Clonal selection theory-concept of antigen 
specific receptor.  
Organization and expression of 
immunoglobulin gens: generation of antibody 
diversity.  
Immunization: Active immunization 
(immunoprophylaxis) Passive immunization 

15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Learn the fundamental principles of immune response including molecular, 
biochemical and cellular basis of immune homeostasis. 

 

L1 

CO2 Aid in understanding various aspects of immunological response and how its 
triggered and regulated. 

 

L2 

CO3 Understand the rationale behind various assays used in immunodiagnostics of 
diseases and will be able to transfer knowledge of immunology in clinical 
perspective. 
 

L2 

CO4 Develop understanding of principles of Graft rejection, Auto immunity and Antibody based 
therapy,develop the capacity for problem-solving about immune responsiveness, knowledge of 
pathogenesis of diseases and designing of immunology based interventions for effective treatment 
 
 

L2 



(Immunotherapy) Role of vaccines in the 
prevention of diseases.   
 

III   Humoral and Cell-mediated Immune 
Responses .Kinetics of primary and 
secondary immune responses.  
Complement activation and its biological 
consequences. Antigen processing and 
presentation. Cytokines and co stimulatory 
molecules: Role in immune responses.  
T and B cell interactions.  
Major Histocompatability Complexes (MHC) Genes and 
Products  Polymorphism of MHC genes.  
Role of MHC antigens in immune responses. 
MHC antigens in transplantation.  
 

       
15hrs 

    IV  Measurement of Antigen- Antibody 
Interaction. Agglutination and precipitation 
techniques.  
Radio Immunoassay  
ELISA and ELISPOT 
Immune fluorescence assays: Fluorescence 
activated cell sorter (FACS) technique.  
Hypersensitivity 
Immediate (Type I) 
 Cytotoxic (Type II) 
Immune complex-mediated (Type III) 
Delayed hypersensitivity (Type IV)  
Immune Responses in Diseases 
Immune responses to infectious diseases: 
viral (HIV), bacterial (tuberculosis) and 
protozoal (malaria) infections  
Immunodeficiency disorders: congenital 
(SCID, Leuckocyte adhesion deficiency, 
Chronic granulomatous disease) and acquired 
(AIDS) immunodeficiencies.  
Autoimmunity  
  

15hrs 

 
Reference Books  

Kubey, Immunology, R.A. Goldsby, Thomas J. Kindt, Barbara, A. Osbarne. (Freeman).  
Immunology-Ashort Course, -Eli Benjamini, Richard Coico, Geoffrey Sunshine.  
Immunology by Tizzard  
Fundamentals of immunology by William Paul.  
Immunology by Roitt et al  
Immunology by Abbas  

 
 
Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
                                            

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 

CO1 1 2 3 3              3 

CO2 2 1 2 3              2 

CO3 2 2 3 3              3 

CO4 3 3 2 3              3 



                                                                       M.Sc. BIOCHEMISTRY 
SEMESTER – SECOND 
BC-203 C(Core Course) 

ADVANCED ENZYMOLOGY 
Course Outcomes 
 

 
(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Properties & classification of enzymes. 
Kinetics of order of reactions, energy of 
activation, concept of ES complex, active 
site, derivation of Michaelis-Menten and 
Briggs-Haldane equations for uni- substrate 
reactions. Different plots for the 
determination of Km & Vmax (LB plot, 
Hanes plot, Eadie Hofstee plot, Eisenthal 
Cornish Bowden plot). Importance of 
Kcat/Km. Factors affecting the rates of 
enzymes catalyzed reactions- pH and 
temperature. 
Reversible and irreversible inhibition-
competitive, non-competitive, uncompetitive 
inhibitor. 
  
 

15hrs 

II Enzyme purification techniques: objectives 
and strategy, methods of homogenization, 
method of isolation and purification  
Mechanism of enzymes action: 
Chymotrypsin, Triose phosphate isomerase, 
aldoase, lysozyme – Methods to determine 
active site. 
Metalloenzymes. 
 

15hrs 

III   Proteins – ligand binding concept & 
measurement. 
Allosteric enzymes: Sigmoidal kinetics & 
their physiological signification. Hill and 
Scatchard Plots Symmetric and sequential 
modes of action of allosteric enzymes and 
their significance. 
Enzyme regulation: General mechanism of 

       
15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Acquire the knowledge of enzymes their properties and classification, 
Mechanism of action, Michaelis-Menten initial rate equation, methods for the 
determination of Km and Vmax. 

L1 

CO2 Learn about enzyme kinetics, effect of enzymes concentration, pHand 
temperature on kinetics of enzyme reactions, enzyme inhibition and activation, 
and multi-substrate enzyme kinetics. 

 

L2 

CO3 Learn different immobilization techniques  L2 

CO4 Industrial and Clinical scope of enzymes. 
 
 

L2 



enzyme regulation. Feed back inhibition and 
substrate inhibition. Reversible and 
irreversible covalent modifications of 
enzymes. 
 

    IV  Immobilized enzymes and their industrial 
applications. Effect of partition of kinetics 
and performance with particular emphasis on 
changes in pH and hydrophobicity. 
Multienzyme system: Mechanism of action 
and regulation of pyruvate dehydrogenase 
and fatty acid synthetase complexes. 
Immobilized multienzyme system and their 
applications.  
Enzymes in medical diagnosis (aspartate 
aminotransferase, alanine aminotransferase, 
creatine kinase, lactate dehydrogenase) and 
enzyme therapy.  
  

15hrs 

Reference Books  
The Nature of Enzymology by R.L. Foster  
Enzymes by Dixon and Webb  
Fundamentals of Enzymology by Price and Stevens  
Enzyme Catalysis and Regulation by Hammes  
Enzyme Reaction Mechanisms by Walsch  
The Enzymes vol I and II by Boyer  
Enzyme Structure and Mechanism by Alan Fersht  
Enzyme Assays: A Practical Approach by Eisenthal and Danson  
Enzyme Biotechnology by G. Tripathi  
Practical Biochemistry by Plummer.  
Practical Biochemistry by Sawhney and R. Singh  
Enzymes – Dixon & Webb – Academic press 

 
 

Course Mapping: 

  

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 

CO1 3 3 2 2          3 

CO2 2 2 2 3          3 

CO3 3 2 3 2          2 

CO4 2 3 3 3          3 



M.Sc. BIOCHEMISTRY 
SEMESTER – SECOND 
BC-204 C (Core course) 

INTERMEDIARY METABOLISM 
Course Outcomes 
 

   

On the completion of the course, students will be able to:   Level 

CO1 Learn Carbohydrate catabolism, and its association with cellular energy 
production,and carbohydrate anabolism in plants and animal cells. 

L1 

CO2 Aquire the Knowledge of bioenergetics and energy transformation  

L2 

CO3 Understand Lipid biosynthesis, Degradation of fatty acids and cholesterol, 
ketone bodies, acidosis, ketosis. 

L2 

CO4 Understand about the Biosynthesis of purines and pyrimidine nucleotides,    degradation of 
nucleotides, salvage pathways,biosynthesis and biodegradation of amino acids. Understand 
detailed mechanism of nitrogen metabolism 
 

L2 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Carbohydrates metabolism: Glycolysis, citric 
acid cycle and pentose phosphate pathway. 
Gluconeogenesis 
Glycogenesis & Glycogenolysis 
Regulation of blood glucose homeostasis by 
hormones.  
 

15hrs 

II Lipids Metabolism: Biosynthesis- 
Triacyglycerols, phospholipids, cholesterol, 
fatty acids, prostaglandins and ketone bodies. 
Fatty acid oxidation: β- oxidation of saturated 
and unsaturated fatty acid. 
      Metabolism of circulating lipids: 
chylomicrons, LDL, HDL, and VLDL, free 
fatty acids. 

15hrs 

III   Bioenergetics: Energy transformation, Laws 
of Thermodynamics, Biological oxidations, 
Gibb's energy, Free energy changes. 
Mitochondrial respiratory chain: ETC carriers 
(iron sulphur proteins, ubiquinone, universal 
carriers and cytochromes). ETC complexes 
I,II, III (Q cycle) & IV, the stochiometry of 
proton extrusion uptake, shuttle system.  
Oxidative phosphorylation (OP): Coupling of 
ETC and OP, uncouplers, ATP syntahse,  
proton motive force, chemiosmotic theory, : 
P/O and H/P ratios. Mechanism of ATP 
formation. Respiratory controls and inhibitors 
of oxidative phosphorylation. 

       
15hrs 

    IV  Amino Acids 
Catabolism of tyrosine, phenylalanine, 
tryptophan, branched chain amino acids. 
Urea cycle and its regulation. 

15hrs 



 
                
References Books 

Harper’s Biochemistry – Murray, Granner, Mayes, and Rodwell – Prentice Hall International Inc. 
Biochemistry – Lehninger – CBS Publishers. 
Biochemistry – Stryer – W. H. Freeman & Co. – New York. 
Text Book of Biochemistry – West, Todd, Mason, Bruggen – Amerind Publishing Co. Pvt., Ltd. 

 
 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Nucleic Acids 
Biosynthesis of Purines and Pyrimidines 
nucleotides. 
Degradation of Purines and Pyrimidines 
nucleotides. 
Regulation of Purine and Pyrimidine 
biosynthesis.  

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8 

CO1 3 2 2 3           3 

CO2 2 3 3 1           2 

CO3 3 2 3 3           2 

CO4 2 3 3 2           3 



M.Sc. BIOCHEMISTRY 
SEMESTER –THIRD 
BC-301 C (Core Course) 

MICROBIAL PHYSIOLOGY & BIOCHEMISTRY 
Course Outcomes 
 

 

On the completion of the course, students will be able to:   Level 

CO1 Understand the basics of microbiology like Characterization and classification of microorganisms, 
cultivation, nutrition, physiology and growth of microbial cells,   Learn and understand the basics 
of mycology, virology and production of mutants and their characterization. 
 

L1 

CO2 Understand the basic microbial structure and functions of various physiological groups of 
prokaryotes and eukaryotes and also learn the theory and practical skills in microscopy handling 
and staining techniques.Know various Culture media and their applications and understand 
various physical and chemical means of sterilization and also learn various techniques for 
isolation of pure cultures 

 

 

L2 

CO3 Comprehend the various methods for identification of unknown microorganismsand study 
microbial metabolism – Autotrophy and heterotrophy modes of nutrition.   Understand the 
microbial physiology and know the various Physical and Chemical growth requirements of 
bacteria and get equipped with various methods of bacterial growth measurement 

L2 

CO4 The students will be able to understand and predict the various metabolic reactions in microbial 
cell. Understand the architecture of viruses, their classification and the methods used in their 
study.Discern the replication strategies of representative viruses from the seven Baltimore classes 
and comprehend the intricate interaction between viruses and host cells 
 

L2 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Types of microorganisms, general 
characteristics of main groups of 
microorganisms, Nutrition and growth of 
microbial cells with different growth curve- 
lag, log, stationary and decline phases. 
Synchronous growth, pure culture techniques 
and preservation methods  
  
 

15hrs 

II Morphology and fine structure of eubacteria 
and archaebacteria cell wall, cytoplasmic 
membrane and other organelles. 
Staining methods: Gram staining, acid-fast, 
endospore and fungal staining 
Gram positive and gram negative organisms. 
Structure & function of peptidoglycan in 
gram positive and gram negative organisms. 
Functions of polymeric components in outer 
membrane and acidic polymers in gram 
negative organisms. Biosynthesis of bacterial 
cell wall and use of different inhibitors. 
 

15hrs 

III   Food spoilage, fermentation, food-borne 
infection (Staphylococcal, Clostridial, 
Salmonellosis, Shigellosis). 

       
15hrs 



 
  

. 
Reference Books  

Microbiology, Pelczar, M.J., Chan , E.C.S. and Kreig, N.R., Tata McGraw Hill.  
Microbial Genetics, Maloy , S.R., Cronan, J.E.Jr and Freifelder, D. Jones, Bartlett Publishers.  
General Microbiology – Stanier, Adelberg, Ingraham – The Macmillan Press – London. 
Fundamental Principals of Bacteriology – Salle – TMH Pub. Co. Ltd. – New Delhi. 
Microbiology-An Introduction – Tortora, Funke, Case, Benjamin – Cummings Publ. Co. 

 
Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

Role of microorganisms in domestic and 
industrial sewage.  
Methods of sterilization in brief. 
Metabolism: EDP pathway, Xylose-5-
phosphoketolase pathway 
 

    IV  Virus structure, virus proteins, virus 
classification and methods of assay. 
Structure of  bacteriophage, lytic and 
lysogenic life cycle 
Replication of RNA viruses–negative strand 
(VSV), positive strand (Polio), retrovirus (to 
include all events in the infectious cycle). 
Replication of DNA viruses (Adenovirus & 
SV 40). 
Virus–host interaction and prevention 
polio/AIDS, Hepatits  

15hrs 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8 PSO9 

CO1 3 2 3 3            3 

CO2 2 1 3 2            3 

CO3 3 2 3 3            2 

CO4 2 3 2 2            3 



M.SC. BIOCHEMISTRY 
SEMESTER –THIRD 

BC-302 C (Core Course)                                                                        
NUTRITIONAL BIOCHEMISTRY 

Course Outcomes 

 
 
 
            

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Basic concepts – Function of nutrients. 
Measurement of the fuel values of foods. 
Direct and indirect calorimetry. Basal 
metabolic rate: factors affecting BMR, 
measurement and calculation of BMR. 
Measurement of energy requirements. 

  

15hrs 

II Elements of nutrition – Dietary 
requirement of carbohydrates, lipids and 
proteins. Biological value of proteins. 
Concept of protein quality. Essential 
amino acids, essential fatty acids and 
their physiological functions. 

 

15hrs 

III   Minerals – Nutritional significance of 
dietary calcium, phosphorus, magnesium, 
iron, iodine, zinc and copper. Vitamins – 
Dietary sources, biochemical functions, 
requirements and deficiency diseases 
associated with vitamin B complex, C 
and A, D, E & K vitamins. 

 

       
15hrs 

    IV  Malnutrition – Prevention of 
malnutrition, improvement of diets. 
Recommended dietary allowances, 
nutritive value of common foods. 
Protein-calorie malnutrition. 
Requirement of proteins and calories 
under different physiological states- 

15hrs 

On the completion of the course, students will be able to:   Level 

CO1 The student will learn and understand the basic concepts of nutrition, and   
nutritional values of foods, and Basal metabolic rate and measurement of energy 
requirements  

L1 

CO2 The student will also learn and understand the dietary requirement of carbohydrates, lipids and 
proteins and their biological significance 
 

 

L2 

CO3 The course will also aid to learn the nutritional requirement and significance of dietary minerals like calcium, 
phosphorus, magnesium, iron, iodine, zinc and copper and vitamins like vitamin B complex, C 
and A, D, E & K. 
 

L2 

CO4 Understand the condition of malnutrition, its prevention, and Recommended dietary 
allowances.Understand the condition of malnutrition, its prevention, and Recommended dietary 
allowances  

L2 



infancy, childhood, adolescence, 
pregnancy, lactation and ageing. Obesity: 
Definition, Genetic and environmental 
factors leading to obesity. 

 
Reference Books 

Tietz Fundamentals of Clinical Chemistry, Burtis Ashwood, Saunders  
Clinical Chemistry, Kaplan 
Clinical Chemistry (Organ Function Test), M.N Chatterjee, Jaypee 
Normal and Therapeutic Nutrition,Robinson, Garwick, Macmillan 
Nutrition, Paul Insel, Don Ross, Jones and Bartlett 
Nutrition and Diet Therapy, Lutz, F. A. Davis 
Nutrition And Dietetics, Joshi,Tata McGraw Hill 
Practical Clinical Biochemistry, Varley, CBS Publisher’s latest Edition 

 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8 PSO9 PSO10 

CO1 1 2 3 3             2 

CO2 3 2 3 2             3 

CO3 3 2 3 3             3 

CO4 2 3 2 3             3 



M.Sc. BIOCHEMISTRY 
SEMESTER –THIRD 

BC-303 C(Core Course)                                                                        
CLINICAL BIOCHEMISTRY AND BIOSAFETY 

Course Outcomes 

 
     
(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Disorders of Carbohydrates Metabolism: 
Diabetes mellitus, glycatedhemoglobins, 
hypoglycemias, various types of glucose 
tolerance tests, glycogen storage diseases, 
galactosemia. 
Disorders of Lipid Metabolism: Tay-
Sach’s, Gaucher’s and Niemann-Pick 
diseases, atherosclerosis and diagnosis 
tests. 
Disorders of Amino Acid Metabolism: 
phenylketonuria, alkaptonuria, tyrosinosis, 
albinism, maple syrup urine disease. 
Disorders of Nucleic Acid Metabolism: 
Lesch-Nyhan syndrome, gout orotic 
aciduria.   
  

15hrs 

II Clinical and biochemical aspects of 
atherosclerosis, jaundice, diabetes, 
hepatitis, glomerular nephritis, gall stones, 
Addison's disease, Conn's syndrome, 
Cushing's syndrome, hypo & 
hyperthyroidism, Parkinson's disease and 
Alzheimer's disease 
. 
 

15hrs 

III   Disorders of Erythrocyte: thalassemias and 
sickle cell anemia. 
Diseases and organ function test: liver 
diseases (jaundice, hepatitis, 
hemochromatosis, Reye’s syndrome) and 

liver function tests, renal diseases 

       
15hrs 

On the completion of the course, students will be able to:   Level 

CO1 The student will be able to clinically assess the laboratory indicators of physiological conditions 
and diseases. 
 

L 1  

CO2 They will know the biochemical and molecular tools needed to accomplish preventive, diagnostic, 
and therapeutic intervention on hereditary and acquired disorders. 
 

 

L 2 

CO3 The course will The course will also aid in understanding the Biohazard and Biosafety, Biosafety 
guidelines of Government of India; Definition of GMOs;. 

 

L 2 

CO4 Roles of Institutional Biosafety Committee, RCGM, GEAC etc. for GMO applications in food and 
agriculture; Environmental release of GMOs and Bioethics. 

L 2 



(glomerulonephritis, nephrotic syndrome, 
urinary tract infection, urinary tract 
obstruction, renal failure) and renal 
function tests.  
 

    IV  Biosafety: Historical Background; 
Introduction to Biological Safety Cabinets; 
Primary Containment for Biohazards; 
Biosafety Levels; Biosafety guidelines - 
Government of India; Definition of GMOs; 
Roles of Institutional Biosafety Committee, 
RCGM, GEAC etc. for GMO applications 
in food and agriculture; Environmental 
release of GMOs; Risk Analysis; Risk 
Assessment; Risk management and 
communication. Bioethics: Introduction, 
necessity and limitation 
 

15hrs 

Reference Books 
Tietz Fundamentals of Clinical Chemistry, Burtis Ashwood, Saunders  
Clinical Chemistry, Kaplan 
Clinical Chemistry (Organ Function Test), M.N Chatterjee, Jaypee 
Normal and Therapeutic Nutrition,Robinson, Garwick, Macmillan 
Nutrition, Paul Insel, Don Ross, Jones and Bartlett 
Nutrition and Diet Therapy, Lutz, F. A. Davis 
Nutrition And Dietetics, Joshi,Tata McGraw Hill 
Practical Clinical Biochemistry, Varley, CBS Publisher’s latest Edition 

 
 
 
 
 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8 PSO9 PSO10 PSO11 

CO1 2 3 3 3              3 

CO2 3 2 3 2              2 

CO3 3 2 2 3              3 

CO4 2 3 3 3              3 



M.SC. BIOCHEMISTRY 
SEMESTER –THIRD 

BC-304 E (optional elective)                                                                        
GENETIC ENGINEERING  

 
 Course Outcomes 
 
 

    

On the completion of the course, students will be able to:   Level 

CO1 Understand “Gene Regulation mechanism in Prokaryotes, Viruses and Eukaryotes 
 

L 1  

CO2 Differentiating between the different mechanisms involved, depending on the organism and the 
process involved in regulation. 
 

 

L 2 

CO3 Gain knowledge about Recombinant DNA technology by studying about various Vectors and 
Restriction Enzymes involve.Study of Various Expression Systems and Molecular Markers. 

L 2 

CO4 Clear & Lucid understanding of the Various Regulatory mechanisms and their Applications 
Screening of the libraries with the help of “Reporter Genes” and Molecular Markers such as 

RFLP, RAPD, and AFLP 

L 2 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Enzymes used in rDNA Technology: 
Outline of cloning procedure, Host 
controlled restriction and modification: 
Restriction endonucleases and cognate 
methylases, Class I, II & III restriction 
enzymes,  Variants of Type II Restriction 
enzyme, Restriction digestion, Star activity, 
Restriction mapping, Formation of chimeric 
DNA, Homopolymer tailing, Synthetic 
Linkers, Adaptors and DNA ligase; Filling 
in and Trimming back; Significance of T4 
DNA polymerase &Klenow Fragment, 
Alkaline phosphatase, Reverse transcriptase 
in cloning. 
  

15hrs 

II Plasmids: Plasmid classification on basis of 
phenotypic traits: Relaxed and stringent 
control of copy number; Plasmid 
incompatibility; Plasmid host range, 
Mobilizable plasmids and Triparental 
mating; Plasmid as cloning vector 
(recombinant plasmids): Properties of ideal 
plasmid cloning vectors, pBR322, pUC& 
pGEM3Z series, Transcriptional and 
translational fusion vectors; Fusion 
proteins; Selectable markers; Reporter 
genes. 
. 
 

15hrs 

III   Phage as a cloning vector: Advantage of 
using phage lambda vector, Genome map of 
phage lambda, In vitro packaging, 

       
15hrs 



 
Reference Books 

1. Smita Rastogi and Neelam Pathak (2009), Genetic Engineering, Oxford University Press. 
2. Gene Cloning and DNA Analysis (2010) 6th ed., Brown, T.A., Wiley-Blackwell publishing (Oxford, 

Principles of Gene Manipulation and Genomics (2006) 7th ed., Primrose, S.B., and Twyman, R. M., 
Blackwell publishing (Oxford, UK)  

3. Old & Primrose 
4. Molecular Biotechnology: Principles and Applications of Recombinant DNA (2010) 4th ed., Glick 

B.R., Pasternak, J.J. and Patten, C.L., ASM Press (Washington DC),  
5. Molecular Cloning: A laboratory manual (2014),4nd ed., Michael R Green and J. SambrookCold spring 

Harbor laboratory press (3vol.), ISBN: 978-1-936113-42-2 
 
 
 
 
 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Insertional and replacement vectors: 
Cosmid vectors; M13 phage and its role in 
single stranded DNA production, M13 
series of vectors; Phagemids; Yeast as 
cloning vector: Basic principles of 
development of yeast vectors, 2 plasmid, 
YEP, YRP YCP, YIP; Artificial 
chromosomes: YACs, BACs and PACs. 
 

    IV  Screening and selection of recombinants: 
Functional (genetic) complementation 
(Blue-white screening, Red-white 
screening), Nutritional complementation, 
Gain of function, Colony hybridization, 
Plaque hybridization, Southern blotting and 
hybridization, Dot blot, Zoo blot, Plus-
Minus screening, Northern blotting, 
Immunological screening, Western blotting, 
South-Western blotting, North-Western 
blotting, HART, HAT 
 
 

15hrs 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8 PSO9 PSO10 PSO11 PSO12 

CO1 2 3 3 3               3 

CO2 3 2 3 2               2 

CO3 3 2 2 3               3 

CO4 2 3 3 3               3 



M.SC. BIOCHEMISTRY 
SEMESTER – SECOND 

BC-305E(Optional\Elective) 
PHARMACEUTICAL BIOCHEMISTRY 

Course Outcomes 
 
 

 
            

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Monoclonal antibodies: applications, 
generation, recombinant antibodies, 
production methods, Pharmaceutical, 
regulatory and commercial aspects. 
  

15hrs 

II Formulation of proteins and peptides: 
making small protein particles, precipitation 
of proteins, quality control issues, multi-
phase drug delivery system; Preparation of 
collagen, gelatin particles, albumin 
microparticles 

 

15hrs 

III   Proteins and phospholipids: structural 
properties of phospholipids, injectable lipid 
emulsions, liposomes, cochleal 
phospholipids structures; Polymeric 
systems for oral protein and peptide 
delivery. 

 

       
15hrs 

    IV  Pulmonary drug delivery systems for 
biomacromolecules; Lipid based pulmonary 
delivery; Solid colloidal particles; 
Polycyanoacrylates; Poly (ether-
anhydrides); Diketopiperazine derivatives; 
Poly ethylene glycol conjugates; Factors 
affecting pulmonary dosing. Aerosols, 
propellents, containers types, preparation 
and evaluation, intra nasal route delivery 
systems: Types, preparation and evaluation. 
 

15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Understand about monoclonal antibodies and its applications along with     regulatory 
requirements 
 

L 1  

CO2 Understand about formulation of proteins and peptides, adult-phase drug 
delivery systems 

 

L 2 

CO3 Understand about injectable lipid emulsions, liposomes, polymeric systems for oral protein and 
peptide delivery. 

L 2 

CO4 Understand about the pulmonary drug delivery systems for biomolecules; Lipid based pulmonary 
delivery, Arosols etc. Understand about different polymers used for controlled drug delivery 

 
 

L 2 



 

 
References Books 

Groves MJ ‘Pharmaceutical Biotechnology’, Taylor and Francis Group. 
Crommelin DJA, Robert D, Sindelar ‘Pharmaceutical Biotechnology’. 
Kayser O, Muller R ‘Pharmaceutical Biotechnology’. 
Banga AK ‘Therapeutic peptides and proteins’. 
Molecular Cell Biology- by Lodish H., Berk A., Matsudiaira P., Kaiser C.A., Krieger M. and Scott 
M.P., W. H. Freeman and Company, New York. 
Vyas S.P. and Kohli D.V., Pharmaceutical Biochemistry, 1st Edition, CBS Publishers & Distributors, 
New Delhi 
Principles and Techniques of Biochemistry and Molecular Biology by Wilson K. and Walker J. , 
Cambridge University Press 

 
Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 

            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1 PSO2 PSO3 PSO4 PSO5 PSO6 PSO7 PSO8 PSO9 PSO10 PSO11 PSO12 PSO13 

CO1 3 3 3 3                3 

CO2 3 2 3 2                2 

CO3 3 2 3 3                2 

CO4 2 3 3 3                3 



                M.SC. BIOCHEMISTRY 
SEMESTER – THIRD 

BC-401C (Core Course) 
APPLIED BIOTECHNOLOGY 

 

 
 
    

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Principle & applications of PCR; RACE, 
Degenerate PCR, Realtime PCR, Site 
Directed Mutagenesis: oligonucleotide 
directed, PCR based Mutagenesis, 
Antisense RNA technique, ribozymes, 
Microarray techniques for DNA  

15hrs 

II Rapid DNA and RNA sequencing 
techniques: Sanger method, Maxam and 
Gilbert procedure, automated DNA 
sequencing, pyrosequencing; High 
throughput Sequencing Human Genome 
sequencing, and comparative 
genomics.Molecular Markers: RFLP, 
RAPD, AFLP, DNase I foot printing. 
Genome editing. 

15hrs 

III   Application of recombinant microorganism: 
Production of recombinant 
pharmaceuticals, therapeutic proteins, 
Production of Restriction 
Enzyme,Production of Antibiotics, 
Production of Biopolymer,Combating 
Human Diseases,Biopesticides, 
Bioremediation 

       
15hrs 

    IV  Plant Biotechnology:Ti plasmid, Binary and 
Cointegrate vectors derived from Ti 
plasmid of Agrobacterium, plant virus 
vectors, Transgenic plants and their 
applications. Protein Engineering: Concept 
of designing of new protein molecule, 
Application of protein engineering. Basics 
of nanobiotechnology. 
 

15hrs 

 
Reference Books 

On the completion of the course, students will be able to:   Level 

CO1 Understand principle and application of PCR, Rapid DNA and RNA sequencing 
techniques, High throughput Sequencing, and Microarray. 

L 1  

CO2 Learn about the principle& applications of Blotting and hybridization.  

L 2 

CO3 Introduced with DNA fingerprinting and Molecular Markers L 2 

CO4 Learn about application of recombinant microorganism, plant biotechnology & animal 
biotechnology to develop understanding of basics in protein engineering and bionanotechnology 

 

L 2 



Gene Cloning,T. A. Brown,Blakwell 
Gene engineering, Joshi, Daya Publication 
Gene Isolation and Mapping Protocol,,Jacqueline Boultwood,Humana Press 
Molecular Biology and Biotechnology, C A Smith; Edward J Wood, Chapman & Hall 
Molecular Biology and Biotechnology, Walker and Repley, Royal Society of Chemistry 
Molecular biology and genomics, Cornel Mülhardt, Elsevier Academic Press 
Molecular Biotechnology,,Bernard, Glick, ASM Press 
Molecular Biotechnology, Primrose,Panima 

 

Course Mapping: 

 

 

 

 

 

 

 

 

 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1-

PSO13 

PSO14 

CO1 3 3 3 3 3 1 2  3 

CO2 3 2 3 2 2 1 3  2 

CO3 3 2 3 3 2 2 3  2 

CO4 2 3 3 3 3 3 2  3 



                                         M.Sc. BIOCHEMISTRY 
SEMESTER –THIRD 

                                                                 BC-402 C(Core Course) 
                                                                 HUMAN PHYSIOLOGY 
Course Outcomes 
 

     
 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Blood: Composition and functions of 
plasma, erythrocytes including Hb, 
leucocytes and thrombocytes, plasma 
proteins in health ad diseases. Blood 
coagulation mechanism and regulation, 
Fibrinolysis. Transfer of gases – oxygen 
and carbon dioxide. Bohr effect and 
chloride shift. 
 

15hrs 

II Digestive system: Composition, function 
and regulation of saliva, gastric, pancreatic, 
intestinal and bile secretions–digestion and 
absorption of carbohydrates, lipids and 
proteins. 

15hrs 

III   Excretory system: Structure of nephron, 
formation of urine, glomerular filtration, 
tubular reabsorption of glucose, water and 
electrolytes, tubular secretion. Regulation 
of an electrolytes balance and regulation of 
kidney function by hormones 

       
15hrs 

    IV  Nerve: structure of neuron, membrane 
potential, action potential, voltage gated 
channels, role of ions during action 
potential, transmission of action potential, 
synapse, synaptic transmission.  
Muscles: Structure of skeletal, smooth & 
cardiac muscles. Neuromuscular junction 
and transmission, excitation and contraction 
coupling 

15hrs 

. 
References 

Human Physiology, Vol. I & II, - C. C. Chatterjee – Medical Allied Agency – Calcutta. 

On the completion of the course, students will be able to:   Level 

CO1 Describe the composition of blood and  explain the process of erythropoisis and 
enlist various factors that regulate erythropiosis to explain two pathways that 
initiate blood clotting different types of blood groups and its importance during 
blood transfusion. 

L 1  

CO2 The knowledge of various body fluids such as blood and urine, their detail 
composition and alterations under various pathological conditions is of 
paramount importance. 

 

L 2 

CO3 To understand excretory system L 2 

CO4 Detailed Physiology of Nerve impulse transmission and muscle contraction is vital to our 
understanding of these important physiological processes. 

 

L 2 



Concise Medical Physiology – Choudhary – New Central Book Agency – Calcutta. 
TextBook of Medical Physiology – Guyton – Prism Books Pvt. Ltd. – Bangalore. 

 
 
 
 
 

 

Course Mapping: 

 

 

 

 

 

 

 

 

 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1-

PSO14 

PSO15 

CO1 3 3 3 3 3 1 2  3 

CO2 3 2 3 2 2 1 3  3 

CO3 3 2 3 3 2 2 2  2 

CO4 2 3 3 3 3 3 2  3 



M.Sc. BIOCHEMISTRY 
SEMESTER- FOURTH 

BC-403 E(optional elective) 
ENVIRONMENTAL BIOCHEMISTRY  

Course Outcomes 
 
 

 
                

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Environment: Basic Concept & Issues. 
Environmental pollution: Types of pollution. 
Air pollution & its control through 
biotechnology.  
Water pollution & its Control: Water as a 
natural resource, need for water management, 
measurement of water pollution, source of 
water pollution. 
 

15hrs 

II Toxic effect: Basis for general classification 
& nature. Dose-Response relationship. 
Synergism & Antagonism. Determination of 
ED-50 & LD-50. Acute & chronic exposures. 
Factors influencing toxicity,. 
Xenobiotics metabolism: Phase-I reactions: 
Oxidation, reduction, hydrolysis & hydration. 
Phase-II reactions\conjugation: Methylation, 
glutathione & amino acid conjuctions, 
detoxifications.  
 

15hrs 

III   Pesticide toxicity: Insecticides- 
Organochlorines, Anti-cholinesterase-     
Organophosphates and Carbamates. 
Fungicides, Herbicides. Environmental 
consequences of pesticide toxicity. 
Biopesticides. 
Metal toxicity: Toxicology of Arsenic, Lead 
and Cadmium in target organs.  
Metabolism of CCl4 & Paracetamol & their 
effect in liver & kidney.   
 

       
15hrs 

    IV  Microbiology of degradation of xenobiotics 
in environment: Ecology considerations, 

15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Understand Microbiology of air and aquatic environments, Biological Oxygen   
Demand and pollution problems. 

L 1  

CO2 Students will be familiar with environmental pollution, Xenobiotic toxicity/ 
genotoxicity, Mode of action of pesticides, fungicides and insecticides; 
Bioaccumulation and bioremediation. 

 

L 2 

CO3 Students will become aware of recycling of organic waste, composting and vermi- composting 
and municipal solid waste treatment and management. 
 

L 2 

CO4 Students will get familiarized with Microbial biotransformation/ degradation of organic pollutants, 
xenobiotics, pesticides, herbicides, heavy metals and radio isotopic materials and biodeterioration. 

L 2 



decay behaviour and degradative plasmid. 
Hydrocarbons, substituted hydrocarbons, oil 
pollution surfactants. 
Global Environment problems: Ozone 
depletion, Green house effect and acid rain. 
 

 
Reference Books 
Environmental Biology and Toxicology,  P. D. Sharma, Rastogi 
Textbook of Toxicology, BalramPani, IK 
Casarett&Doull's Essentials of Toxicology, Klaassen, MGH 
Toxicology: Principles and Applications, Niesink, CRC 
Clinical Toxicology, FACMT, Saunders 
Environmental Pollution and Toxicology, Johi, APH 
 

Course Mapping: 

 

 

 

 

 

 

 

 

 

 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1-

PSO15 

PSO16 

CO1 3 3 3 1 3 1 2  3 

CO2 3 3 3 2 2 2 3  3 

CO3 3 2 3 3 2 2 2  3 

CO4 2 3 3 3 3 3 2  3 



M.Sc. BIOCHEMISTRY 
SEMESTER- FOURTH 

BC-404 E (Optional Elective) 
GENOMICS AND PROTEOMICS 

   Course Outcomes 
 

    
 
      

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Introduction Structural organization of 
genome in Prokaryotes and Eukaryotes; 
Organelle D NA-mitochondria l, chloroplast; 
DNA sequencing-principles and translation to 
large scale projects;  
Recognition of coding and non-coding 
sequences and gene annotation; 
Tools for genome analysis-RFLP, DNA 
fingerprinting, RAPD, PCR, Linkage and 
pedigree analysis physical and genetic 
mapping. 
 

15hrs 

II Genome sequencing projects Microbes, 
plants and animals; 
Accessing and retrieving genome project 
information from web; 
Comparative genomics.Identification and 
classification using molecular markers-16s 
rRNA typing/sequencing, ESTS and SNPS. 
 

15hrs 

III   Microarray chips: Types of DNA chips and 
their production. 
Gene Therapy for Human Diseases.  
Protein Crystallization; Theory and methods: 
API Electrospray and MALDI-TOF.  
SNP's and GMS (Genome mismatch Signals) 
 

       
15hrs 

    IV  L. Proteomics Protein analysis (includes 
measurement of concentration, amino-acid 
composition, N terminal sequencing); 2-D 
electrophoresis of proteins;  
Microscale solution isoelectricfocusing; 
Peptide fingerprinting;  
LC/MS-MS for identification of proteins and 

15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Understand Genome sequencing, various types of sequencing technologies and 
sequencing approaches. 

L 1  

CO2 Learn Pros and cons of different sequencing technologies. Major genome databases and methods 
of Genome analysis and their applications 
 

 

L 2 

CO3 Acquire Basics and application of structural genomics, comparative genomics and functional 
genomics  

L 2 

CO4 Learn various techniques of proteomics like 2D and MALDI. Methods of protein separation, 
detection and quantification. Various applications of genomics and proteomics in agriculture, 
human health and industry 

L 2 



modified proteins; MALDI-TOF; SAGE and 
Differential display proteomics,  
Protein-protein interactions, Yeast two hybrid 
systems.  
Functional Proteomics: Significance of 
Proteome research 

Reference Books 
Genomics, Proteomics and Bioinformatics, 2nd Edition. Campbell AM & Heyer LJ, Benjamin 
Cummings 2007; CSH Press, NY.  ISBN-10: 8131715590  
 Principles of Proteomics. R.M Twyman (2004). (BIOS Scientific publishers). ISBN-10: 1859962734   
Principles of Gene Manipulation and Genomics- Primrose S & Twyman R, 7th Edition, Blackwell, 
2006. ISBN-10: 1405135441  
Principles of Genome Analysis and  Genomics. Primrose SB & Twyman RM. 2007. Blackwell. ISBN-
10: 1405101202 
Introduction to Genomics. A.M Lesk, Oxford University press, 2007. ISBN-10: 0199557489  
A Primer of Genome Science. Greg Gibson and Spencer V. Muse. 2nd ed. 2004. SINAUER Associates 
Inc. ISBN-10: 0878932364  
Genome III – T.A. Brown Garland Science Publ. June 08, 2006. ISBN-10: 0815341385 

 
 
 
 

 
Course Mapping: 

 

 

 

 

 

 

 

 

 

 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1-

PSO16 

PSO17 

CO1 3 3 3 1 3 2 2  3 

CO2 3 1 3 2 2 2 3  2 

CO3 3 2 3 3 2 2 2  3 

CO4 2 3 1 3 3 3 2  2 



 
 
 
 

M.Sc. BIOCHEMISTRY 
SEMESTER- FOURTH 

BC-405 E (Optional Elective) 
GENE EXPRESSION AND REGULATION 

Course Outcomes 
 

 
 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Transcription in eukaryotes: Synthesis of 
pre-mRNA: Outline of process - Initiation, 
elongation and termination, RNA Pol II, 
promoter, Enhancer elements, Subunit 
structure of RNA Pol II, Roles of RNA 
polymerase II, Transcription factors, 
Nucleosome modifiers, Mediator 
complexes, Chromatin remodelers, 
Elongation factors in transcription; 
Synthesis & processing of pre-rRNA and 
pre-tRNA: Outline of process, RNA Pol I 
and III, promoters sequences.. 

 
 

15hrs 

II Co-transcriptional processing: Addition 
of 5` cap and 3’ Poly A tail in mRNA; Post 
transcriptional processing: RNA splicing 
– Type 1 and Type 2 Intron splicing, 
Spliceosome mediated splicing and 
maturation of precursors of rRNA, mRNA, 
tRNA): Role of different ribonucleases in 
splicing, Covalent modifications, RNA 
editing, Alternative splicing, Histone 
mRNA processing 

 

15hrs 

III   Translation in prokaryotes and eukaryotes: 
Outline of the process - Initiation, 
elongation and termination; Adapter role of 
tRNA, Genetic code, Evidences for a triplet 

       
15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Transcription in Eukaryotes, Transcription factors, Nucleosome modifiers, 
Mediator complexes, Chromatin remodellers, Elongation factors in 
transcription; Cleavage and polyadenylation. 

L 1  

CO2 Learn and understand Post - transcriptional / Co-transcriptional processing of RNA, End 
modifications, RNA splicing, RNAediting, Alternative splicing. 
 

 

L 2 

CO3 Understand the fundamentals of translation in prokaryotes and  eukaryotes, properties of Genetic 
code, Ribosome binding site; Formation of initiation complex; Transpeptidation and 
Translocation; Ribosome cycle 

L 2 

CO4 Understand Post - translational processing, splicing, Chemical modification, Proteolytic cleavage, 
Zymogen activation to understand regulation of gene expression; Concept of operon, Significance 
of repressor, Attenuation; Inhibitors of transcription and translation. 

L 3 



codon; Properties of Genetic code; Codon 
family and Codon pairs; Nonsense and 
Sense codons; Degeneracy: Significance of 
Isoacceptor tRNAs and Wobble hypothesis; 
Codon bias; Amino acyl tRNA synthetase: 
Classification, Specificity, Reaction 
catalyzed; A, P and E sites of ribosome; 
Start and stop codons, Ribosome binding 
site; Formation of initiation complex; 
Transpeptidation and Translocation; 
Ribosome cycle; Roles of Initiation factors, 
Elongation factors, Release factors, 
Ribosome recycling, Aminoacyl tRNA 
synthetases, catalytic role of GTP, Peptidyl 
transferase site and Factor binding site of 
ribosomes in translation. Proofreading 
activity of ribosomes and Fidelity of 
Translation 

 
    IV  Regulation of prokaryotic gene expression; 

Concept of operon: Lac, Trp and Ara 
operons, Significance of repressor, 
Attenuation; Inhibitors of transcription and 
translation. 

 

15hrs 

                  
Reference Books 

Lehninger,Albert,Cox,MichaelM.Nelson,DavidL.(2017) Lehninger principles of 
biochemistry/NewYork:W.H.Freeman. 

Lewin “Genes” 

Freifelder, DM “Molecular Biology” 
Brown, TA “Genomes” 
Watson, JD “Molecular Biology of the cell” 
Twyman, R.M.Advanced Molecular Biology”  
Brown, TA”Gene cloning: An introduction”  
Old & Primrose “Principles of Gene Manipulation”  
Primrose, SB “Molecular Biotechnology” 
Jose B. Cibelli, Robert P. Lanza, Keith Campbell, Michasel D. West “Principles of Cloning” 

 
 
 
 
 
 
 
 

Course Mapping: 

 

 

 

 

 

 

 

 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1-

PSO17 

PSO18 

CO1 3 3 3 1 3 2 2  3 

CO2 3 1 3 2 2 2 3  2 

CO3 3 2 3 3 2 2 2  3 

CO4 2 3 1 3 3 3 2  2 



 
M.Sc. BIOCHEMISTRY 
SEMESTER- FOURTH 

BC-406 E (optional elective) 
MEDICAL BIOCHEMISTRY 

   Course Outcomes 
 

 
 

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Disorders of Carbohydrates Metabolism 
Diabetes mellitus, Glycated hemoglobins, 
Hypoglycemias. 
Various types of glucose tolerance tests. 
Disorders of Thyroid 
Hyperthyroidism, Hypothyroidism. 
Thyroid function Tests: T3, T4, TSH, TRH 
 
 

15hrs 

II Disorders of Lipids 
Hypoliproteinemia, Hyperlipoproteinemia, 
Atherosclerosis  
Diagnostic tests for apolipoproteins, HDL – 
cholesterol, LDL – cholesterol and 
triglycerides. 
Diagnostic Tests for Proteins 
Total protein, albumin, globulin and 
fibrinogen 
 

15hrs 

III   Liver Function Tests 
Van den Bergh test for bilirubin, urine and 
fecal urobilinogen 
Determination of galactose, epinephrine test 
Detoxification and excretion tests 
Prothrombin Time 
Determination of blood ammonia 
KidneyFunction Tests 
Urea clearance test, Creatinine clearance 
test 
Renal plasma flow 
Concentration and dilution test 
 

       
15hrs 

    IV  Biochemical Aspects of Hematology 15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Discuss the fundamental biochemistry knowledge related to health and explain 
the clinical significance of the laboratory tests. 

L 1  

CO2 Diagnosis of clinical disorders by estimating biomarkers determine various substances including 
substrates, enzymes, hormones, etc and their use in diagnosis and monitoring of disease are 
applied. 

 

L 2 

CO3 Evaluate the abnormalities which commonly occur in the clinical field. L 3 

CO4 Review the information from each category of tests and develop a protocol for 
disease diagnosis to create awareness of different lifestyle diseases increasingly 
found in present day 

 

L 3 



Complete blood count (CBC)- red blood 
cell, white blood cell, platelet counts, 
percent hemoglobin 
Bleeding time, clotting time  
Serum Aspartate aminotransferase, alanine 
aminotransferase, creatine kinase, gamma 
glutamyl transpeptidase,  alkaline 
phosphatase 
 

Reference Books 
Tietz Fundamentals of Clinical Chemistry, Burtis Ashwood, Saunders  
Clinical Chemistry (Organ Function Test), M.N Chatterjee, Jaypee 
Biochemistry, A.C. Deb,Central 

 
 
 
 
 
 

Course Mapping: 

 

 

 

 

 

 

 

 

 

 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1-

PSO18 

PSO19 

CO1 3 3 3 1 3 2 2  3 

CO2 3 1 3 2 2 2 3  2 

CO3 3 2 3 3 2 2 2  3 

CO4 2 3 1 3 3 3 2  2 



 
M.Sc. BIOCHEMISTRY 

                                                                      SEMESTER- SECOND  
M.Sc. BIOCHEMISTRY 
SEMESTER –SECOND 

Minor    
ESSENTIALS OF MOLECULAR BIOLOGY  

Course Outcomes 
 
 

 
 
                                                                                                                            

(TOTAL CREDIT -04,END SEMESTER MARKS-75,CIE-25) 
 

UNIT Topic  No.of 
Lectures 
Hours  
60 

I Organization of Genetic materials in 
prokaryotes and Eukaryotes: Genetic 
material, Genome type, Size, Genome 
Organization - Structural Maintenance of 
Chromosomes (SMC) Protein, Eukaryotic 
Nucleosomes, Histones, Chromatin, 
Concept of Gene, mono-cistronic and poly-
cistronic genes,  Gene Structure with 
various functional units - replicon, muton, 
recon, C-value and C-value paradox; 
Unique sequences and Cot value, 
reassociation kinetics, Split genes: Exons 
and Introns. 
 

15hrs 

II Replication: Modes of replication: Details 
of Meselson and Stahl experiment; 
Prokaryotic DNA replication:Origin and 
Initiation, elongation and termination; 
Roles, properties and mechanism of action 
of DnaA, Helicase, Primase, DNA 
gyrase,Topoisomerases,DNA Polymerases, 
DNA ligase, Leading and lagging strands; 
Okazaki fragments; RNA 
primers;Regulation of replication; Fidelity 
of replication; Viral replication,  or 
Rolling circle replication in X174 DNA 
damage and DNA repair: Types of DNA 
damages,Types ofDNARepair systems, 
Photoreactivation.  

15hrs 

On the completion of the course, students will be able to:   Level 

CO1 Learn about nucleic acid as genetic information carriers, Possible modes of    
replication and roles of helicase, primase, gyrase, topoisomerase, DNA 
Polymerase, DNA ligase  and Regulation of replication 

L 1  

CO2 Understand the detailed mechanism and regulation of Eukaryotic DNA replication,    along with 
Mitochondrial and Chloroplastic DNA Replication 
 

 

L 2 

CO3 Learn about mechanism and regulation of transcription in prokaryotes along   with Reverse 
transcription 

L 2 

CO4 Understanding about the classes of  DNA sequences, Genome-wide and Tandem repeats, 
Retroelements, Transposable elements, Centromeres, Telomeres, Satellite     DNA, Mini satellites, 
Microsatellites; Applications of satellite DNA and Split genes 

L 2 



III   Eukaryotic DNA replication: Initiation, 
elongation and termination; Multiple 
replicons/initiation sites; Autonomously 
replicating sequence; Mechanism and 
significance of Origin recognition complex, 
Mini-chromosome maintenance proteins, 
DNA dependent DNA polymerases , , , 
Nucleases, DNA ligase and Telomeres in 
eukaryotic nuclear DNA replication; 
Regulation of eukaryotic DNA replication; 
Mitochondrial and Chloroplast DNA 
replication.                                                                  

       
15hrs 

    IV  Transcription in prokaryotes: Initiation, 
elongation and termination; Prokaryotic        
promoter; weak and strong promoters,  DNA 
dependent RNA polymerase: Physical 
properties, Templet strand, non-template 
strand, coding strand, Subunits,  factor, its 
types and function; Recognition of promoter; 
Transcription bubble, Direction of 
Transcription; Abortive initiations; Promoter 
clearance; Elongation factor Gre and its role, 
Rho dependent and Rho independent 
termination of transcription; Sigma cycle; 
RNA - dependent DNA polymerase. 

 

15hrs 

   
 Reference Books          

               Genes XI , by Benjamin Lewin  
Biochemistry – J. David Rawn – Neil Patterson publication, NC. 
Cell and Molecular Biology: Concepts and Experiments, by Gerald Karp  
Transcriptional Regulation in Eukaryotes, by Carey and Smale  
Translational control of gene Expression, by Sonenberg et al  
Chromatin and Gene Regulation, by Turner  
An Introduction to Genetic Analysis, by Griffiths et al  

Course Mapping: 

 
 
 
 

 

 

 

 

 

 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

 
 

  
 
 

# The Syllabus of M.Sc Biochemistry is designed to expose the students to recent exciting developments in the 
area of biochemistry internationally 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PSO1-

PSO19 

PSO20 

CO1 3 3 3 1 3 2 2  3 

CO2 3 1 3 2 2 2 3  2 

CO3 3 2 3 3 2 2 2  3 

CO4 2 3 1 3 3 3 2  2 

Regional International  National 



Choice based credit system (CBCS)

Department of Botany
School of Life Sciences

Dr. Bhimrao Ambedkar University
Khandari Campus, Agra

Programme: M.Sc. IIOTANy

Programme Outcomes (po's):

Ung' completion of the post-graduate program the students will be atrle to:

V

POl Develop critical ,h ;s*.. sc.,ent,f_rc
queries and expand comprehension potential.

-

Demnnqfrqfc o.PO2 !v 6rasq

reflective thinking,

ethical awareness.

T)evelnn fhc onti+,,.I

rrv 6lLLlluu[85 llKg

scientific temper,

-

- f^- ^--^^.: rr ' l

core competency, communication skills,

research skills, digital literacy, moral and

PO3 Luv ql/LrLquv j.(rl u

for productive research and

-

T)crrpl^^ off^^+:.^--lI-lI-

rriluve InrnKlng,

development in

crrtrcal analysis and decision making

the area of botanical sciences.
PO4 .-vrvrvP warvvr"rvs uulrulunlcallon skllls through seminar presentations to

successfully transfer the scientific knowledge which will facilitate students to look
for avenues in higher education.

POs r qLrwrpoLr, (r.llLr sulrt;eeo ln vanous national

fellowships and scholarships examinations.

and international .o-p.titiu.,



Programme Specific Outcome (pSO,s)

upon compretion of M.sc., Botany degree programme the students will be abre to:

Procure update

Acquire p.acti@a rerit.rG"i.
Identify pt

Evolve entre 
.

Equip with various comp

Gui" k"o

Design *
interpret aatal.ouiairg

meaningful solutions and recommendations.

Beware of 
"

Utilize Oto..t

Become competerrt 
"nouffi

.Hva,ous analytical and technicaT stitE retatea to



Core Course Course Title: M.S..m
Plant Diversity I

course objective: The objective of this paper is to provide the knowledge of different groups of
Algae' Bryophytes, Pteridophytes and Gymnosperms ancl their economic importance.

Course Mapping

Course Outcomes (COs)

POt PO2 PO3 PO1 PO5 PSO I PSO 2 PSO 3 PSo J PSO s PSO (r PSO 7 PS() ti PSO 9 PSOt0

col 3 2 I 3 3 J ) 3 I

co2 3 2 I 3 3 3

3

2 J I

co3 3 .,
I 3 3

2 3 I

co4 3 2 I 3 3 3
2 l I

Deals *i,t, oir,. niit*yir r;6ri*p;
of algae' Understands with technological apprication of algae.
Classify ra.io

distribution, structure, and life history and affinities of bryophytes with other
plants.

Analyze the morph"

evolution of stele, heterospory and origin of seed habit of different groups or.
Pteridophltes and evolution of Pteridophytic orders understand the concept of
Fossil Pteridophytes.

Understand class

economic importance of Gymnosperms. Critically differentiate the character of
four orders of Gymnosperms i.e. cycadales, coniferales, Ginkoales and
Gnetales.

co3



M.Sc. Botany f semester

Core Course

BOT-ClOl plant Diversity_ I

UNIT I
Phycology: Algae in diversified habitats; thallus-or ganization;cell ultrastructure; reproduction(vegetative, asexual and sexual); classification of ;,;;;; pigments, reserve food, flagella; algalblooms, Economic importance of algae(as fertilizers. iood feed and industry).

fillT:fiiff.,' 
salient features of chlorophvta, Xanthophyra, Baciuariphyra. phaeophyra and

UNIT II
Bryophytes: Morphology, structure, reproduction and life history; distribution; sporophyteevolution of bryophltes; classification; general account of Marchanitales, Jungermaniales,Anthocerotalcs, Funariares, economic and e-cologicar irponun...

UNIT III
Pteridophyta: Morpholgqy, anatomy.and reproduction; classification, life cycle, evolution ofstele; heterospory and origin of seed habit.

"ffXt3.,Xiount 

of fossil pteridophyte, Brief introduction of psilopsida, Lycopsida, Sphenopsida

UNIT IV

GYMNOSPERMS

classification of Gymnosperrns' comparative study vegetative, anatomical and reproductive structures ofcycadophyta' coniferophyta and Gnetophyta. guolrtiJnrry trends and phylogenetic relationship amongvarious groups of Gymnosperms. Economic importance of Gyrnnosperms.

# 51'llabus covers Valrre aclc.lition. [lllplo_vaLrilitl . tl.ill iJcvelo]-]r1rc,]t ;rril [:r.r1r.t1;r-i:r]r.:iir.";l.r irr



CourseTitle:;\Im
Plant Diversify II

course objective: This paper deals with diversity of microbes; classificarion,
characters and structure of viruses, bacteria. fungi and phytoprasma and to
knowledge of plant pathorogy and diseases caused by different prant pathogens.

distribution,

provide the

Course Mapping

POI PO2 PO3 PO,t POs PSO I PSO 2 PSO l

3.

PSO.t PSO 5 PSO (r PS() 7 PSO ri PS() 9 PS() I {)

col 1 I 2 J 3

3

3

J J ",
I

co2 3 I ) 3 3 3 3 2 I

co3 3 I 2 3 3 3 l 2 I

co4 3 I 2 3 3 3 3 l ) I

Course Outcomes (COs)

col Understand 
Rep,oduct,o a

impoftance of Archaebacteria and Eubacteria and Cyanobacteria

Thra,solar,or a"dpurification techniques' Their chemical nature,replication, transmission and Economic
importance. General characters of phytoprasma and their rore in causing diseases.
App 

-

co2

co3
I r ruarron system. Lrst the morphological and

anatomical characters of groups and examples of groups. Exemplifli endosymbiotic and
symbiotic associations of lower groups. lmplement bioprospecting of Fungi.Remembering thebrief information of plant diseases, symptoms and economic importance and deals with causal
organism' symptoms and control of some plant diseases along with general principles of plant
disease management. Dears with methods of isoration of pathogens and their curture.co4

r!r qvlur !, uuLr ruul ano reproductlon.
Provides the knowledge of prant parasitic fungi and their econornic i,porlance



M.Sc. Botany I semester

Core Course

BOT-CI02 ptant Diversity_ II

UNIT I
Archaebacteria and eubacteria: General account; ultrastructure, nutrition and reproductionbiology and economic importance: cyanobasseri-salin, i.u,ur. and biological inrporta,ce.

UNIT II
viruses: characteristics and ultrastructure of virions; isolation and purification of viruses;chemical nature, replication, transmission viruses; ..orl-i. importance.
Phytoplasma: General characteristics and rore in causing plant diseases.

UNIT III
Mycology and plant pathology:

Fungi: General characters of fungi: substrate relationship in fungi; cell ultrastructure, unicellularand multicellul ar organ ization;

Plant Patholory: concept of disease in plants; Definitio, of plant 6isease; Historicaldevelopment of Plant Pathology. Methods of studyin;p;nt diseases' collection, preservarion,isolation of pathogens and proving Kgch.postutatesl 5y-p,o*s caused by prant pathogenicfungi, bacteria and viruses. gii"rctissification of plani Ji'r"ur"r.

UNIT IV
General account 

.of . 
Mastigomycotin a, . Zygomycotina, Ascomycotina, tsasidiomycotina,Deuteromvcotina; fungi in industry, ,.ji.irl"u*';'il;l, fr;;;'il.uJ., in plant humans;Mycorrhizae, fungi as biocontrol aglnts.

cell wall composition; nutrition-saprobic, biotrophic, symbiotic; reproduction-vegetative,asexual and sexual; heterothallism; hetlrokaryosis; pu.u ,"*rulity, recent trencls in classiflcation.phylogeny of fungi.

# Sl"llabus covers Value addition. Ernployabiliry,. Skill dcvekrprrrc,,r iirrrl Firrt.cprencrrr.sliip.



CourseTitle:N,f@
Plant Physiology ,"0 lf"Gnofirrn

course objective: The main putpose of this paper is to provide the
aspects of physiology and metabolism of nitrogen and Iipid etc.

Course Mapping

Course Outcomes (COs)

knowledge of different

POI PO2 PO3 PO.l PO5 PSO I PSO 2 PSO 3 PSO,I PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

col 1 J J 3 J 2 J J ) J

co2 3 3 3 3 3 ) 3 3 2 3

co3 3 ) 3 3 3 2 3 3 2 2 3

co4 3 t 3 3 3 2 3 3 2 2 3

Understand th

This unit covers the information of Enzymology, prant water reration
mineral nutrition.

Provides the knowledge of signar. Transduction, phospholipid Signaling
Sucrose sensing mechanism in bacteria and plants.

Deals wltn pn

This unit applies and analyzes the metabolism of lipid.
This unit hetps irrogeffid sulphu,l
Provides the un



M.Sc. Botany I semester

Core Course
BOT.C1O3 PANT PHYSIOLOGY AND METABOLISM

UNIT I
Energy flow: Principles of thermodynamics, free energy and chemical potential redox reactionstructure and function of ATp.

Fundamentals of enzymology: General account, isozymes, kinetics of enzymatic catalysis,Michel's Menten equation and its significance.

Membrane transport and translocation of water and solutes: prant water relations. mechanism of
ffiffiffi:tport 

through xylem, phloem; passive and active solure rransport. membrane rransporr

signal transduction: 
^overview, 

receptors and G-proteins, phospholipid signaling, role of cyclicnucleotides, calcium-o clamodulin cascade, diversity in- proiein lirurJ, and phosphatases,specific signaling mechanism, e.g. two component sensor regulating system in bacteria andplants, sucrose sensing mechanism.

UNIT II
Phytochemistry and photosynthesis: Evolution of photosynthetic apparatus. photosyntheticpigment and light harvesting complexes, photooxidation of water, mechanism of electron andproton transport, carbon assimilation-the calvin cycle, photorespiration, c4 cycle, CAMpathway.

Respiration and Lipid metabolism: Glycolysis. TCA cycre. electron transport and ATpsynthesis' pentose phosphate pathway,.glyoxyiate .y"t.. alternative oxidases system structureand function of lipids, fatty acid biosynthesis and their cataborism.

UNIT III
Nitrogen fixation, Nitrogen and sulphur metabolism: overview. biological nitrogen fixation.

;:r1ffi",?#ation 
and nod factors, mechanism of nitrate uptake anJ reductioi, ammonia

Sensory photobiology: Phytochromes and their photochemical and biochemical properties,photoperiodism and its significance, vernal ization

UNIT IV
Plant growth regulators and elicitors: Physiological effect and mechanis,r of actio, oi'auxin,gibberellins, c1'tokinin, ethylene, abscisic a"id, bra-rsinosteroids and polyamines

# S-l'llabus covers valLre acidition. Errrplol'atrility. sl,ili developurcrrr ilii"l [utrcprcr



CourseTitle: tVt.Sc.ffi

Plant Morphology una,t*torrry

course objective: The chief objective of this paper is to understa'd about the development of
root, shoot and leaf as well as secretary ducts.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 PO5 PSO I PSO 2 PSO 3 PSO 4

3

3

PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

cor 1 2 3 3 2 I 2 J

co2 3 2 3 3

3

2 I 2 3

co3 3 2 3 2 ) I ) 3

co1 3 ) 3 3 2 2 I ) 3

Provides the knowledge

Provides the knowleage@ Germination and Seedling

This unit helps in the

This unit helps in,n" r"*

co1

co2

co3
co4

\-,/



M.Sc. Botany I semester

Core Course
BOT.C1O4 PLANT MORPHOLOGY AND ANATOMY

UNIT I
Introduction: unique features of plant development. Differentiates specialization andmorphogenesis.

UNIT II
Seed Germination
mobilization of food

UNIT III

and seedling growth: Metabolism of nucleic acids, proteins andreserves; tropisms hormonal control of seedring growth; g"n. 
""p..s.ion

shoot development: organization of the.^shoot apical meristem (sAM); cytological andmolecular analysis of SAM; control of cell division and celr to cell .*rrri.ution; anomaloussecondary growth; tissue differentiation-- xylem and phloem; secretary ducts and laticifers; wooddevelopment in reration to environmental tu"to.r; "oi"i""","-y.

UNIT IV
Leaf growth and differentiation: 

, 
Determination; phyllotaxy; control of leaf form;differentiation of epidermis (with special reference to stomia and trichomes and mesophyll.

Root Development: otganization of root apical meristem (RAM); cell f-ates and lineages;vascular tissue differentiation; lateral roots, root hairs; root-microbe interactions. Rood nodules.

# syllabus Llovers var,e acrditkrn, Emproyabirity', Skiil deveropnrr:rrtarr<l ,'ffi,n



Course Title: M.Sc. Botanv I Semester

Course Objective: Exercises corresponding to the theorv- courses.

Course Outcomes (COs)

Course Mapping

POt PO2 PO3 POl PO5 PSO I PSO 2 PSO J PSO 4 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

col 3 3 3 3 3 3 3 I 2 I 3 2 3

co2 3 3 3 3 3 3 3 I 2 I 3 ) J

co3 1 3 3 3 3 J l I 3 3 J 2 3

co4 3 3 3 3 3 I 3 t 2 3 3 2 3

cor To give the students s

and Gymnosperms) classification. Preparation and study of temporary and permanent slides olvegetative
and reproductive structures of various genera of Cryptogams (Algae. Bry,ophltes. ptcridophl,les and
Gymnosperms).

To create the plant specimens under various genera according to the syllabus in the lleld study (local) by
specimen collection, preservation and study in the fletd of cryptogams (Algae, Bryophytes, pteridophytes
and Gymnosperms)

co2 , u.rau loea ror rne evaluatron ol tirngal and bacterial classification, vegetativi
and reproductive structures of fungi. Preparation anr.l studl' of temporary and pcrmanenl slides ol iungi
and bacteria.

To create the various plant specimens under various genera according to the syllabus in the field study(local) by specimen collection, preservation ancl stud,r,in thc ficld pathogens (Viruscs. Bacteria and
Fungi).

Understanding introduction to plant pathology, classification of diseases.
pathogenesis.

process of inf'ection and

co3 r,u u4srL Prrysturo8,lcat relallonsnlp oI Plant, water and soil and translocation ot'organic solutes
Mechanism of stomatal transpiration, photosynthesis and Respiration.
Analyze the basic biochemical and physiological knorvledge abour the utility ancl esrimarion of diff-erent
plant contents (Chlorophyll content. proline, Carbohydrates).
To get detail practical knowledge about Separation and identification ofsugars and arnino acids by paper
chromatography.

To learn how to determine water potential of plant tissue.
To leam how to determine Chlorophyll- a Chlorophyll_ b and total Chloronhvll anrt carntennirl

co4 rv 6rr! !,e JtuuurrLr )uruE utrrall toea aDout Anglosperms (Dicots as lvell as Monocots). create the
temporary and permanent slides by the section cutting ol'roots ancl stcnrs ol'Angiospcrnrs (Dicots as *ell
as Monocots) with double staining.

V



Course Title: M.Sc. Botany II Semester

Angiosperms, Systematic ancl E*"r-i. Brtr"y

Objective:

speciation,

importance.

The main objective

genus, family and

of this paper is

classification

to understand the concept

of angiospermic plants

of species, variation,

and their Economic

Course Mapping

POt yo2 PO3 PO1 PO5 PSO I PSO 2 PSO ] PSO:l PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

cor 3 2 2 3 3 2 2 I 3 J l

co2 3 2 2 3 3 I 2 I 3 J 1

co3 3 ) I 3 3 3 3 I 1 3 3

co1 3 2 3 3 3 3 l I J 3

Course Outcomes (COs)

Provides the knowledge to und

This unit deals with the applicab

This unit helps in remembering of
Provides the knowledge to underGnd tt e o"-rc.iptio" 

"f ihe-famiries oi
Angiosperms (Dicotyledons and Monocotyledons).



M.Sc. Botany II semester

Core Course
BOT-C201 ANGISOPERMS, SYSTEMATICS AND ECONOMIC BOTANY

UNIT I
origin of in trapopulation variation and the environment: ecades and ecotype: Ex. hotspots plantdiversity.

The species concept: Taxonomic hierarchy, species, genus, family and other categories; Moderntrends in plant taxonomy:, Anatomy in reiation 6 ,u*orrorry, e,rbryology i, relation totaxonomy; salient features of the ICBN
UNIT II
Taxonomic tools: Herbarium, numerical taxonomy, cytotaxonomy, chemotaxonomy. serologicaland molecular taxonomv

UNIT III
s-ystems of angiospermic crassification: phenetic verses phylogenetic
Hooker, Engler and prantell& Hutchinson,s system; relative merits and
systems

system: Bentham&
demerits of major

UNIT IV
Description of the families:

(a) Dicofyledons: Ranunculaceae, Rutaceae, Meliaceae, Euphorbiaceae. Malvaceae,
Apiaceae, Apocynaceae, Asciemadacoae, Cnvolvuiaceae, Lamiaceae, Solan aceac,Rubiaceae, Cucurbitaceae, Asteraceae, Verbinaceae

(b) Monocotyledons: Poaceae, Cyperaceae, Palmae, Zingiberaceae, orchid aceae

# syllatrus covers value addition. Ernployability. skill clevelopmenr ancl Eptre;rr*n.r*hin,/

(



CourseTitie: M.Sc.ffi
Plant resources utilization unO Corrs..u.ation

course objective: This paper deals with plant resources and their utilization as well as
conservation.

Course Mapping

Course Outcomes (COs)

POr PO2 PO3 PO4 PO5 PSO I PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

col 3 3 3 3 3 3

,,

I 2 J I I ., J 3

co2 3 3 3 3 3 I 3 2 I 3 3 I 3

co3 3 3 3 3 1 J I 1 2 J 3 J 3 1

co4 3 3 3 3 3 3 I J J J 3 J J 3

co1 I Deals with understand
I

I 
Provides information of some revolutions occurred for conservation of plants.

-

l n-^--:-J^^ ar- - .co2 -rruvrLres urc rnrormatlon to remember the some domesticated plants used as

cereal, fiber and medicine.

co3 ruvrues me rnrormatlon to remember some oil yielding, fire and timber plants
co4 rruvrues rne lnrormatlon of understand the Green Revolution u,_,d it,

consequences. Plants used as avenue trees for shades, pollution control and
aesthetics and general account and activities of different govemmental
institutions which are engaging conservation and research activities (BSI,
NBPGR, ICAR, CSIR, DBT).



M.Sc. Botany II semester

Core Course
BOT.C2O2 PLANT RESOURCES UTILIZATION AND CONSERVATION

UNIT I
Strategies for conservation- In situ conservation: International efforts and Indian initiatives;protected areas in India-Sanctuaries, National Parks, biosphere reseryes, wetlands. mangrovesand coral reefs for conservation of wild biodiversity.

Strategies for conservation: ex situ conservation: Principles and practices: botanical gardens.field gene banks, in vitro repositories, cryobanks.

UNIT II
Origin, evolution, botany, cultivation and uses of food, forage and fodder, fiber, medicinal andaromatic plants, and vegetable oil yielding crops.

UNIT III
Important fire wood and timber yielding plants and non-wood forest products (NWFps) such asbamboos, rattans, raw materials for paper making, tannins, dyes, resins and fruits.

UNIT IV
Green revolution: Benefits and adverse consequences.

Innovations for meeting world food demand.

Plants used as ayenue trees for shade, po[ution contror and
Principles of conservation; extinction's environmental status
union for conservation of Nature.

aesthetics.

of plant based on International

General account of the activities of Botanical Survey of India (BSI); National Bureau of plant
Genetic Resources OIBPGR), Indian Council of Agricultural Research (ICAR), Council ofScientific & Industrial Research (CSIR), and the iepartment of Biotecinology (DBT) for
c onservation, non- formal c o ns ervati on e fforts

# Syllahrrs cclvers value additicur, Enrplo;,'abilitv. skill cleveloprnent ancl lintrepreue urslip,



Course Title: M.Sc. Botany II S.-.rt..
Fundamentals of Ecolog-

course objective: The main objective of this syllabus is to provide the knowledge of
ecosystem, biodiversity and ecological management.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO,t POs PSO I PSO 2 PSO J PSO 4 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

cor 3 2 3 3 3 2 3 2 I I 3 3 3 3

co2 3 2 3 3 3 2 l 2 I I 3 1 3 3

co3 3 2 3 3 3 ) 3 )

2

I I 1 3 J 3

co4 3 2 3 3 3 2 3 3 J J 3 J

Provides the knowledge to 
"ual

Life zones and Vegetation Organ ization.

Apply the knowledge to understa@
Analyze the knowledge of Ecor@
Evaluate the Air, Water a"d S



M.Sc. Botany II semester

Core Course

BOT-C203 FUNDAMEI\TALS OF ECOLOGY
UNIT I
climate, soil and vegetation patterns.of.Life zones: major biomer and major vegetation. Soiltypes, pedogenesis; physical and chemical characters.

Vegetation organization: Concepts of community and continuum; analysis of communities(analytical and synthetic characters); inter-and intra-specific associationr; 
"or".p, 

of ecologicalniche.

UNIT II
Vegetation development: Temporal changes (Cyclic and non-cyclic); mechanism of ecological
succession; Ecological life-cycle of plants; auioecology, genecology- gene stucly in India,synecology.

UNIT III
Ecosystem Organization: Structure and functions; primary production (methods ofmeasurement), energy dynamics (trophic organization, energy flow pathrvay,s. ccologicalefficiencies; global biogeochemical cycies of C,\, p and S.

Biological Diversity: concepts of levels; role of diversity in ecosystem functions and stability;speciation and extinction; IUCN categories of threat; distiibution and global warming, sea levelrise, UV radiation.

UNIT IV

Air, water and soil pollution: Kinds; source, quality parameters; effects on plants andecosystems.

Climate change: Greenhouse gases (Coz, CHa, N2o, CFCs: source. trends and role); ozonelayer and ozone hole; conseqr*"., of climate .t urrg" (coz fertit ization. global warming, sealevel rise, UV radiation).

# Svllabus covers Valne additiolr" Hmplol,,ahilitr,. Skill dc.\,el()pment ancl lrntreprenr.urship



Course Title: M.Sc. Botany II Sernester

Plant Cell, Tissue and O.gin Cuttu..

course obj.ective: The main objective of this paper is to understand
genetic engineering techniques.

the tissue culture and

Course Mapping

Course Outcomes (COs)

POI PO2 POJ PO.l POs PSO I PSO 2 PSO 3

)

PSO 4 PSO s PSO 6 PSO 7 PSO 8 PSO 9 PSOI0

col 3 3 3 3 3 3 I J 1 3

co2 3 3 3 J 3 3 2

1

2

3 I 3 3 3 l
co3 3 3 3 3 3 3 J I 3 3 3 3 3

co4 3 3 3 3 I 3 3 3 3 3 3 J 3

Understand the different ti,

Provides the information Er"b"yo Crlt"a
Remember the different t

Knowledge of protoplast isoration and somatic hybridization.
Remember the methodr o,



M.Sc. Botany II semester

Core Course

BOT.C2O4 PLANT CELL, TISSUE AND ORGAN CULTURE
UNIT I
General introduction, history scope, concept of cellular differentiation and totlpotency; Tissueculture Ttli?; preparation and sterilization procedures; enther culture production of androgenichapoids, bullbosum method.

UNIT II
Meristem culture and production of disease-free plants; Cell culture and production of secondarymetabolites I naturalproducts; Embryo culture.

UNIT III
Callus culture, somatic embryogenesis and production of synthetic seeds; Endosperm culture;Somatic hybridization: Protoplast isolation fusion and culture. hybrid selection and regenerationpossibilities.

UNIT IV

Somaclonal and gametoclonal variation; Clonal propagation; Cryopreservation, germplasmstorage and gene banks. Germplasm conservation and synthetic ieed technology, Industrialapplication. suspension culture, hairy root culture and bioreactors

# Syllabus covers Value adclitiort, Employ'abilitv. skill deveropmenr ancl Elrtrcprenei*slrip.



Core Course Course Title: M.Sc. Botany II Semester

PracticalsBOT-C205

course objective: Exercises corresponding to the theory courses.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 PO5 PSO I PSO 2 PSO 3 PSO,I PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOr0

col 3 3 3 3 3 1 3 3 I 3 3 3 3 l

co2 3 1 1 1 I 3 J 2 J J J

cro 3 3 3 1 J 3 3 3 3 2 3 3 l 3 3

co4 3 3 3 3 3 3 3 3 3 3 3 l 3 3

col Togivethestudentssomedetailideatou,d",stu@
families of Angiosperms and How to prepare Herbarium.

co2 To give students practical understandings of
utilization.

co3 To give the students some detail idea to urrderc

properties. To give students practical understandings of species abundance,

density and frequency.

co4 To give students practical ,rde.sti

medias and micropropagation of various explants. 
\ ,,.

x/



Core Course Course Title: M.Sc. nrtu"y-fff S"-..t.i
Biology of Plant Reproduction

Course Objective: The

monocots and dicots.

main of objective of this paper is to understand the embryology of

Course Mapping

POI PO2 PO3 PO,t POs PSO I

3

PSO 2 PSO 3 PSO 1 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

col 3 2 2 3 ) I I 2 I 3

co2 3 3 2 3 3 2

2

I 2 2 I J

co3 3 ) , 3 1 I I I I 3

co4 3 3 2 3 1 , I 2 ) 7 J

Course Outcomes (COs)

co1 Provides trre rno N4=@ i,
flowering plants and pollination.

Physiology.

co2

co3
co4



M.Sc. Botany III semester

Core Course

BOT.C3O1 BIOLOGY OF PLANT REPORDUCTION

UNIT I
Methods of reproduction in flowering plants: Vegetative, asexual, sexual and parasexual
mode reproduction. Sexual system in flowering plants. Structure and development of malegametophyte and female gametophyte.

Pollination:. Self and cross pollination, flower structure in relationship to the mono ofpollination, contrivances promoting cross pollination, methods of cross pollination, insectpollination, the pollinators and causal factors, attractants and reward of pollinaiion.

UNIT II
Pollen-Pistil interaction: Significance of pollen pistil interaction,
post- pollination events, fertilization.

Pollen Physiology: Viability, FCR, Alexander,s stain. TLC

# syllabus covers value atlclition, Employabilit_v, Skill developmenr and

UNIT III

Carpel Morphology: Form of carpel, closure of carpel, complex carpel, solid carpel,
placentation.

UNIT IV

Seed Biology: Seed and fruit physiology of growth and development, interaction of seed andTwit, involvement of extraovarian parts. in fruit development. physiology of seed germination.
seed dormancy and seedling establishment. tvtorptrotogicat- steri-lity: Mechanical andphysiological factors. Incompatibility: Sexual incompatibilitj,, general concepts, mechanism of
i ntraspecifi c incompatibility Methods employed for overco mi,rg in.orrrpati b ility.

structure of stigma and style,



Course Title: M.Sc. Botany fU Sernester

Mycology and Plant Pathology

course objective: The objective of this paper is to provide the knowledge of different types of
pathogens and biochemical effects on them.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 PO5 PSO I PSO 2 PSO 3 PSO.I PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

col 1 3 I 3 3 3 2 I I I l t 3

co2 3 3 3 J 3 2 1 I 2 2 3 3

co3 3 3 I 3 I 2 2 I I I 3 J 3

co4 3 3 2 3 3 3 2 I I I J 3 3

Deals with understands to int.oa

distribution of different orders of Fungi.

Provides the knowledge of Applie

This unit helps in remembering the irffio$.
Provides the knowledge to evaluate



M.Sc. Botany III semester

Core Course

BOT-C302 MYCOLOGY AND PLANT PATHOLOGY

# S-l'llabus coyers Valuc. atlclition. EmploS,ability. Skill {evelopurerr1 alr1 [,ntrepreneurstrip.

Unit I
Introduction' General characteristics; Ecology and Distribution; Thallus organization; EM ofhaustorium and sepJum: wall compositioru Nut.iti*, 

-Grgwth; 
Reproduction and spore);Heterokaryosis and Para sexuality; Slxual.compatibiii,v, rir. cycle patterns of Myxomycota.oomycota, zy gomy cota, Ascomyiota, Basidiomycota. Dluteromycota.

Unit II
Applied Mybology Role of fungi in biotechnology Appllcation of fungi in fbod industry offlavour& texture' Fermentation. Baking, organic acios, nnzymes, Mycoproteins); Secondarymetabolites Pharmaceutical preparationi); A[riculture leiore.titizers): Mycotoxir.rs; Biologicalcontrol (Mycofungicides, Myioherbi.id.r," rrlv.oi"r..iicides, Myconematicides); Medicalmycology.

Unit III
Plant Pathology Introduction: Definition: Imporlance; Terms and concepts, classification;Causes, Symptoms Host pathogen relationships

Unit IV
Geographical distribution of diseases; etiology, symptomology, disease cycle and environmentalrelation; prevention and control of plant diseases, and role of quarantine



Course Title: M.Sc. notany ttI Semester

Molecular Biology and Genetic Engineering

course objective: The main objective of this paper is to understand about
and techniques used in cell biology and to provide the knowledge of
chromosomes as weil as their different functions and activities.

Course Mapping

the cell organelles

DNA, genes and

POI PO2 PO3 PO4 PO5 PSO I PSO 2 PSO 3 PSO 1 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSoIO

col 3 .3
3 3 3 I

I

3 3 3 J 3 3 3

co2 3 3 3 3 3 J J 3 3 3 3 3

co3 3 3 3 3 3

3

I 3 3 3 J 3 J 3

cro 4 3 3 3 3 I l l l J 3 J J

Course Outcomes (COs)

col Apply the Basic .on.e

Genetic Engineering.

-

Provide the Kno

-

Prnruidpo rh^ l--^

co2
co3
co4

Btr ru unoerstand the Genomics and proteomics



M.Sc. Botany III semester

Core Course
BOT-C303 MOLECULAR BIOLOGY AND GENETIC ENGII\EERING

genetic engineering.

and techniques, construction of
and sequencing, polymerase chain

Bacterial transformation, selection of recombinants andof industrial microbes and nitrogen fixers, fermentation

of genes, molecular markers for
throughout sequencing, genome

# syllabus covers value acldition, Empkr,v'ability, Skillclevelt:pnrent ancl Entrepre,eurship.

UNIT I
Basic concepts, principle and scope of molecular biology and
Recombinant DNA technology: Gene cloning principles
genomic/c DNA libraries, choice of vectors, DNA synthesis
rejection, DNA fingerprinting.

UNIT II
Genetic Bngineering of plants: Aims, strategies for development of transgenics (with suitableexamples), Agrobacterium- the natural genetiJ engineer, T-DNA and transposon mediated genetagging, chloroplast transformation and its utility, irt.rr..trul property rights.

UNIT III
Microbial Genetic Manipulation:
transformants, genetic improvement
technology.

UNIT IV

Genomics and proteomics: Genetic and physical mapping
introgression of useful traits, artificial chro.norom., rrrgr,
projects, bioinformatics, microarrays.



Course Title: M.Sc. Botany III Semeser

Cytogenetics

Course objective: The main objective of this paper is to provide the knowledge of DNA, genes
and chromosomes as well as their different functions and activities.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 PO5 PSO I PSO 2 PSo 3 PSO 4 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOI()

cor 3 3 3 3 3 2 I 3 3 3 2 3 l 3

co2 3 3 3 3 3 ) I J J 1 ) J 1 3

co3 3 '3 3 3 3 J I t 3 3 ) 1 J J

co4 3 3 3 3 3 2 I 3 3 3 2 3 3

Analy ze the Organi zation of Chromatin

Provides the knowledge to understandlGstructural tnd N;-meiic? a-tterations

in Chromosomes.

Deals with the study to rememb;.

Provides the knowledge to analyze t



M.Sc. Botany III semester

Elective

BOT.E3O4 CYTOGENETICS

UNIT I
Chromatin Organization: Chromosome structure
organization of centromere and telomere; nucleolus and
heterochromatin; chromosomes-polythene, Lampbrush,
molecular basis of chromosome pairing.

and packaging of DNA. molecular
ribosomal RNA genes; euchromatin and
B-chromosome and sex chromosome.

UNIT II
Structural and numerical alterations in chromosomes: Origin, meiosis and breeding behaviorof duplication, deficiency, inversion and translocation heterozygotes; origin, occurrence,production and meiosis of haploids, aneuploids and euploids; origin and production ofautopolyploid; chromosomes and chromatid segregation; allopolyploids, types, genome
constitution and analysis; evolution of wheat ano pioay crop induition and characterization oftrisomics and monosomic.

UNIT III
Genetics of Prokaryotes and eukaryotic organelles: Mapping the bacteriophage genome;phage phenotypes; genetics recombination phlge; genetics irunifo._ution. conjugation andtransduction in bacteria; cytoplasmic male sterility.

Gene Structure and Expression: Genetics fine structure; cis-trans test; fine structure analysis ofeukaryotes; introns and their significance; regulation of gene expression in prokaryotes and
eukaryotes.

UNIT IV
Mutations: Spontaneous induced mutations;
of gene mutations; transposable elements in
transposons; site- directed mutagenesis; DNA

physical and chemical mutagens; molecular basis
prokaryotes and eukaryotes; mutations induced bv
damage and repair mechanisms.

# Syllabus covers value adciiticur, Employabilit.v, skill de'eloprnern ancl Lr



Core Course Course Title: M.Sc. noturry Uf S..r*t..

course objective: The objective of this paper is to impart the basic knowledge of cytogenetics
and plant breeding in detail.

Course Mapping

Course Outcomes (COs)

POr PO2 PO3 PO1 POs PSO I PSO 2 PSO ] PSO 1 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

cor 3 3 3 J 2

2

3 J I J 2 .) J 3

co2 3 3 3 3 3 3

3

J 3 J ) 3 3 J

co3 3 3 3 3 3 2 3 ) 3 ,,
3 3 3

co4 3 .3 J J ) 1 3 1 3 2 3 J

Deals with the study t

Provides the knowledge gene transfer and Chromosome

Applyingofee.r@ Methods of Rep.oduction ln C.op
Plants and Breeding methods in Crops.

Apply the knowlea@ and Biotechnology in Crop
improvement and Seed production practices.



M.Sc. Botany III semester

Elective

BOT-E305 plant Breeding
UNIT I
cytogenetics of anuploids and structure heterozygote: Effect of an on phen....monosomics and trisomics; breeding behavior 

"and 
genetics of structure

translocation tester sets; Robertsonian tianslocation; B -B tianslocation.

transmission of
heterozygotes;

UNIT II
Alien gene transfer:, chromosome manipulation: transfer of whole genome, example fromwheat, Arachis and Brassica; transfer of individual chromosomes and chromosome segments;method of detecting alien chromatin; production characterization and utility of alien addition andsubstitution lines; genetic basis of inbieeding and heterosis; exploitatio, oihyb.id vigor.

UNIT III
Perspectives of plant breeding, methods of reproduction in crop plants and breedingmethods in crops:

a. Aims and achievements of plant breeding

b' Breeding methods for self-pollinated crops, pure line breeding and mass selection,pedigree method

c' Selection in cross pollinated crops, Recuruent selection, Clonal selectio.
d. Hybrid and synthetic varieties

e. Heterosis and in breeding depression

UNIT IV
Polyploidy mutation and biotechnology in crop improvement. seed production practices:

a. Autoploidy, Alopolyploidy and aneuproidy, seed production practices
b' Mutation breeding: procedure, achievements and pitfalls of mutation breeding
c' Haploid production Embryo culture, somatic cell hybridization, genetic engineering
d' Seed'production practices: Improved varieties, role of seed certification. National seedcorporation, seed labeling and seed testing

# S"r"llabus covers Valrrc addition" l:,rnplovabiliq,'. Sl,ili ilcve lopr]rcnr rrrril [ntr.cprcncirr.shrp



Core Course Course Title: M.Sc. Botany III Semester

course objective: Exercises corresponding to the theory courses.

Course Mapping

POI PO2 PO3 PO4 PO5 PSO 1 PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

col J 3 3 1 3 J I 2 3 l

c.o 2 3 3 3 3 J 3 J I 2 3 3 3 3

co3 3 3 I 3 3 3 1 3 J 1 3 3 3

co4 3 3 3 3 3 I 3 I 2 3 3 1 3

co5 3 3 1 3 3 3 3 2 2 3 3 3 3

Course Outcomes (COs)

TogivethestudentSSomedetailpracticalideato

belonging to different families of Angiosperms. To give students practical

understandings of seed viability and pollen-pistil interactions.

Togivestudentspracticalunderstandingsofetani@

To give the students some detail practical idea for the eualuation ofapplications

of Genetic Engineering in the development of plants.

To give the students some detail practical idea to apply the kno*ledg. in cell

organelles, types of cell division and mutations.

To give the students some detail practical idea to ,.*.rruer tt e ureeoirrg

methods in Crop plants.

BOT-C306 Practicals

Fungi and Viruses.



Course Title: M.Sc. notany tV Semest..

Biostatisticru"o@^

Course Objective: The main objective of this paper is to understand in brief about biostatistics
and Computer Applications.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 POs PSO I PSO 2 PSO 3 PSO 4 PSO s

3

PSO 6 PSO 7 PS() I PSO 9 PSOIO

col 3 3 3 3 3 I 3 3 3

c.o 2 J 3 3 3 3

3

3 3 3 J 3

co3 3 I 3 3 .l J 3 J 3

co4 3 3 3 3 3 3 3 3 3 3

co1 Apply the knowledge of conc

and its applications.

co2
co3
co4



M.Sc. Botany IV semester

Core Course

Bor-c40r Biostatistics and Computer Apprication
UNIT I

1 . Concepts of statistics and biometry

2. Continuous and discontinuous variables

3' Brief description and tabulation of data in its graphical representation.

UNIT II
1' Measures of central tendency and dispersion, mean, median mode, range, standard

deviation, variance

2. Elementary probability: addition and multiplication laws.

UNIT III
1. Simple linear regression and correlation

2' Idea of two types of enors and level of significances, test of significance (F & t test); chi-
square tests.

UNIT IV

1' Introduction of digital computers: organization; lou,level and high level language; binary
number system.

2. Flow charts and programming techniques.

3. Introduction to programming techniques.

4. Introduction to programming techniques.

5' Introduction to data structure and database concepts, introduction to internet and itsapplication.

6' Introduction to MS-office software, coveiing Word Processing, Spreadsheets andPresentation software- introduction to Corel Draw.

# Syllabus covers Value adclition, Employabilit-!, skill developrnerrt ancl rntrcpreucurship.



Course Title: M.Sc. Botarry Me*"ste.
Cell Biology and Plant nioctremistry

Course objective: The main objective of this papff is to understand about
and techniques used in ceil biorogy and prantbiochemistry.

Course Mapping

Course Outcomes (COs)

the cell organelles

POI Po2 PO3 PO4 POs PSO I PSO 2 PSO 3 PSO,I PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOt0

col 3 3 3 3 3 2 1 2 J J J 3 J

co2 3 1 3 3 3 ) 3 3 3 3 3 J 1

coJ J J 3 3 J 2 J 3 3 3 J 3

co4 3 3 3 3 3 2 3 3 3 I 3 3 J

Apply the knowledge of Cell compon..,t, i, a.t lL
Analyze the knowledge of Clusrifi"

of Carbohydrates, Proteins and Lipids.

Apply the detail Knowledge of plarffi
Apply the General aspects, Charac



M.Sc. Botany IV semester

Core Course
BOT.C4OT CELL BIOLOGY AND PLANT BIOCHEMISTRY

Unit-I
Cell components:
Structural and functional aspects of cytoskeleton system, role in cell organization andmovement, organization of microtubules, microfilaments and plasmodesmata. Ultrastucture andfunction of microbodies, Golgi apparatus, Iysosomes, peroxisomes, endoplasmic reticulum,vacuole, ribosomes, nucleus and nucleolus. Siructural organization and functions of: Cell walland Plasma membrane. Membrane transport: Structure Jnd functions of ion carriers, channelproteins.

Unit-[
classification, structure and functions of: carbohydrates- Monosaccharides, oligosaccharides,
polysaccharides (storage and structural) Amino u.idr- protein, non- protein, essential and non-essential' Proteins- simple and conjugated Lipids- Faity acids, simpte and compound lipids.Nitrogen and sulfur metabolism: Bioiogical nitrogen dxation, nitrogenase enzyme complex,nodule formation and nod factors. Mechanism of nltrate reduction-nitrate and nitrite reductase.Ammonia assimilation. Assimilation of sulfur.

Unit-[I
Plant growth hormones:
Biosynthesis, function and mechanisms of action of Auxins. Gibberellins. cytokinins. Abscisic
acid, Ethylene. Brasssinosteroids, Polyamines; Jasmonic acid and Salicyctic acia.

Unit-IV
Enzymes:
General aspects, characteristics and classification. Factors affecting enzyme activity Active sites
and mode of action. Regulation of enzyme activity and allosteric michanism Enzyme inhibition -
reversible and irreversible, competitive and non-competitive. Enzyme kinetics and Michaelis-
Menton equation.

# Syllabus covers Value acldition. IJmplo.vahility. Shilldevelopmenr and lrntrepre4durship



Course Title: M.Sc. Botany IV Semeste.

In Vitro Plant Propagation

course objective: The main objective of this paper is to impart the

culture, germplasm storage, growth regulators and mutagenesis.

basic knowledge of tissue

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 PO5 PSO l PSO 2 PSO 3

3

PSO,I PSO 5 PSO 6

3

PSO 7 PSO 8

3

PSO 9 PSOr0

col 3 3 3 3 3
.,

I 1 J 1

co2 3 3 3 3 3 2 I J 3 3 3 3

co3 3 3 3 3 3 2 3 3 3 3 3 J 3 l

co4 3 3 3 3 3 2 3 J J 3 l l J

col Analyze the basic concepts, prin

culture.

-

Provides tne h@ ilr. oreilogin.sG *a ffibry.ga.ri,

-

T\^^1^ ---irl- rI 1 ,

co2
co3 rrE.xrs wrur Lne oerau Knowledge to apply Micropropagation.

co4 L'ears wlrn rne Knowledge of Applications of plant Tissue culture.

\



M.Sc. Botany IV semester

Elective

BOT-E403 In Vitro plant propagation
Unit I
Basic concepts, principles and scope of Plant cell and tissue culture: General introduction,
history, concept of cellular differentiation, totipotency.

Unit II
Organogenesis and adventives embryogenesis: Fundamental aspects of morphogenesis
somatic embryogenesis and androgenesis. Mechanism techniques *a'utitity. Somatic
hybridization: Protoplast isolation, fusion and culture. hybrid selection and rigeneration.
Possibilities, achievements and limitation of protoplast research.

Unit III
Micropropagation- factors affecting morphogenesis and proliferation rate; technical problems in

micropropagation. Organogenesis- formation of shoots and roots, production of virui free plants
by meristem and shoot-tip culture

Unit-IV
Application of plant tissue culture: Clonal propagation, artificial seed, production of hybrids and
somaclones. Production of secondary metabolites/ natural products. Cryopreservation and
germplasm storage.

# Syllabtrs covers Value additicut, Employability, SkiJl developnrent ancl IJltre.preueursli



Course Title: M.Sc. Botany IV Semester

Stress Physiology of Plants

Course objective: The main objective of this paper is to impart the knowledge of secondary
metabolites, regulatory metabolism and physiological stresses on plants.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 PO5 PSO I PSO 2 PSO 3 PSO 4 PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

coI 3 3 3 3 l I l J 3 3 J J

co2 3 1 3 3 1 I 3 J 3 3 3 3

co3 3 3 3 3 3 I 1 3 3 3 3 3

co4 3 3 3 3 3 I 3 3 3 3 3 3

col Apply the knowledge of Biological stres@
co2 I\natyze wltn the knowledge o1 Low Temperature stress.

co3 .uvatuare rne Knowledge ot Nutrient Deficiency Stress.

Apply the knowledge of Water deficit.co4



M.Sc. Botany IV semester

Elective

Unit-I
BOT-E404 Stress Physiology of plants

Biological stress vs. Physical Stress, Types of stresses and general methods of measurement of
stress response (Strain), Stress physiology in crop improvement, Response to UV stress: Injury
and resistance mechanism

Unit- II
Response to low temperature stress: Chilling, fieezing, li'ost injury a1d prechapis,r olresistance,

Adaptations, Response to high temperature stress: Injury and mechanism of resistance, Heat
shock proteins, Adaptations

Unit -III
Response to nutrient deficiency stress, Heavy metal stress, injury and mechanism of resistance,
adaptations, Salinity stress, Ionic and salt stress injury, mechanism of resistance

Unit-IV
Response to water deficit: Desiccation, Dehydration injury; Mechanism of resistance,
Adaptations, Response to water excess: Flooding, hypoxia, Mechanism of resistance,
Adaptations, Causative agents for Biotic Stresses, Mechanism of Resistance against Fungal,
Bacterial and viral pathogens

# Syllabus covers Value atldition. Eurplo.v'abilir-"-. Skill e{eveloprnent and Lintrcprcnerrrship



Core Course Course Title: M.Sc. Botany [V Semester

BOT-E405 Environmental Biotechnology

Course Objective: The chief objective of this syllabus is to impart the knowledge of different

types of pollution and their sources and effects on plants and the envirolmental effbcts on plants

and pathogens as well as their control.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 P() 'l PO5 PSO I PS() 2 PSO 3 PSO,l PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

cor 3 3 3 3 3 I 3 I I 3 l 3 1

co2 3 3 3 3 3 I 3 3 I 3 3 3 3

co3 1 3 3 3 3 3 l I 2 l 3 3

co4 3 3 3 3 3 l 3 I 2 3 3 J 1

col Apply the knowledge of Pollution and Pollutants.

co2 Analyze the knowledge of Climate Change.

co3 Deals with the knowledge to uriderstand the Ecosystems stability.

co4 Evaluate the Ecological Management and Phytoreniediation.



M.Sc. Botany [V semester

Elective

BOT. E4O5 ENVIRONMENTAL BIOTECHNOLOGY

Unit - I
I ' Pollution and Pollutants: Cost of pollution, Kinds of pollution and pollutants- Air, water, andSoil Pollution, Their effects on plants and Ecosystems;

2. Role of Plants in Pollution Management.

Unit - II
3'Climate Change: Greenhouse Gases (Co2, CH4, N2o. CFCs: sources and roles), ozone layer
and ozone hole, Consequences of Climate change (acid rain, global warming, sea level rise, UVradiation).

Unit - III
Ecosystem Stability: Concept (resistance and resilience), Ecological pefturbations (natural andanthropogenic) and Their Impacts on Plants and Ecosystems, Ecology of plant Invasion.

Environmental Impact Assessment (EIA), Eco system Restoration.
Environment and energy, Energy resources - Renewable and Non-renewable. Natural resources,
Loss. of Diversity, causes and consequences, Environmental Auditing, Conservation ofBiodiversity;

Unit - IV
Ecological Management: Concepts, Sustainable Development, Remote sensing and GIS asTools for Resources Management.
Phytoremediation: Prevention and Control, Methods of reducing Environmental impacts ofChemicals, Weedicides, Pesticides and Fertilizers. Biotechnological advances in pollution

control through GEMs.

# S1'llabus covers Valtte adelitiorr. Enrplovahilit.r. thill (l(-\ e l{rf nrrlnl arrcl llnlr.cp rL,t1c,it:111\}-.

L-/ll/
1



Core Course Course Title: M.Sc. Botany IV Semester

Ethnobiology and EthnopharmacologyBOT-E406

Course Objective: The chief objective of this paper is to impart the knowledge of Ethnobiology
and Ethnopharmacology.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO4 POs PSO I PSO 2 PSO 3 PSO.I PSO 5 PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

cor 3 3 3 3 J 3 ) ) I J J 3 3

co2 J 3 3 I 3 3 2 2 I 3 3 J 3

co3 3 3 3 3 3 3 2 3 I 3 1 3 3

co4 3 3 3 3 J 3 2 2 2 J 3 I 3

co1 Apply the brief knowledge of Erhnobotany.

co2 Evaluate the brief knowledge of Ethnobiology.

co3 Understand the brief knowledge of Etnnopfra.rnacot,ogy,.

co4 Analyze the brief knowledge of Natural proa"ct rrom pta,ts.



M.Sc. Botany IV semester

Elective

BOT- E4O6 ETHNOBIOLOGY AND ETHNOPHARMACOLOGY

UNIT- I ETHNOBOTANY

Ethnobotany: concept, history, evolution and scope; Indigenous knowledge and traditional
practices of some Himalayan communities; Taxonomic epidermal characters and
pharmacognostical studies to check adulteration. Problems and prospects of value addition
applicable to plant resources. Scope for development of plant resources.

UNIT II: ETHNOBIOLOGY

Major ethnic group in North East India, their social institutions, livelihood, cultural and religious
practices Shamanism and other belief systems, sacred groove and methods of biological resource
conservation. Current status of Ethnobiology; Ethnobiology, biodiversity and traditional
knowledge;

UNIT- III BTHNOPHARMACOLOGY

Role of Ethnobotany in drug discovery. Ayurvedic drug preparation and drug adulteration.
Chemical composition of few medicinal and aromatic plants, extraction and uses pertaining to
typical Indian formulation of drugs. Ethnopharmacological validation of traditional medicine;
approaches to drug discovery from ethnobotanical leads.

UNIT- IV NATURAL PRODUCTS FROM PLANTS

Definition, importance and systematics and charucterization of Natural products. Phenolic acids,
alkaloids, glycosides, terpenoids, flavonoids, steroids, tannins in plants kingdom. Function of
secondary metabolite for plant defense and protection.

# Svllabus covers Value addition. F.rnployabilitv. Sliill develupurent aild tjr]11'eprencur.ship,



Core Course Course Title: M.Sc. Botany IV Semester

BOT-C407 Practicals

Course Objectives: Exercises corresponding to the theory courses.

Course Mapping

Course Outcomes (COs)

POI PO2 PO3 PO,l PO5 PSO I PSO 2 PSO 3 PSO.t PSO 5 PSO 6 PSO 7 PSO Ii PSO 9 PSOIO

cor 3 3 3 3 3 I I l 3 3 l 3 3

co2 1 1 3 3 3 I 2 3 3 ) 1 3 3

co3 3 3 3 3 ) I 3 1 3 3 3 3 J

co1 3 3 3 1 1 I 3 3 3 2 3 J 3 3

cos 3 3 3 3 3 2 3 3 3 I 3 3 J J

co6 3 3 3 3 3 2 3 3 3 2 3 3 3 3

To give students practical understandings to create Computer and its Software's

and Biostatistical analysis of Data.

To give students practical understandings evaluate the Cell organelles and Role

of Plant Growth regulators (Auxin, Cytokinin, Gibberellin, Ethylene, Abscisic

Acid), and Enzymes and Metabolism of carbohydrates, Proteins and Lipids.

To give the students some detail practical idea to understand the

To give the students some detail practical idea to remember Biotic and Abiotic

Stresses.

To give the students some detail practical idea to analyze Pollutants and

Components of Ecosystem and Bioremediation.

To give students practical understandings of Uses of Medicinal plants.



Core Course Course fitte: M.Sc Botanjif $-;ster
Industrial Training/S".n-"y/R;;."1, p.rj;

Course Objective: To develop the research temperament in this field.

Course Mapping

POI PO2 PO3 PO1 POs PSO I PSO 2 PSO 3

3

PSO 4 PSO s PSO 6 PSO 7 PSO 8 PSO 9 PSOIO

col 3 3 3 3 3 3

3

3 3 J 1 J 3 3 3

co2 3 3 3 3 3 J 3

3

3 3 l 3 3 3 3

COJ 1 3 3 3 3 3 3 3 3 3 l 3 3 3

co4 3 1 1 3 J 3 3 3 3 J l 3 3 1 3

Course Outcomes (COs)

Projects ro. *,
Taxonomy' Plant ecology and Plant Biotechnologv are carried on under the supervision of
subject expert in different identified fields.

Project *o.t
issues and challenges and

generating solution for the same.

Students capac

supervised identifying his or her own area of interest.

This also t "tpr n,oJect ard def-rne
a suitable question and to use the appropriate research tools. Seminars, study tours, collection
of specimens' cultivating crops (on specialized area) regular filed visit, data collection, survey,
laboratory analysis, data interpretation, leaining research methodology, joining in workshops,
presenting papers in seminars, application of Biostatistics and bioinfbrrnatics on their data,
writing skills, visiting advance laboratories and industries etc are some of the tools applicable
while doing the projects.



List of students undertaken for field and research project in the academic year 2021-22.

S.NO. NAME TITLE
1 Bharti Baghel Effect of lead (Pb) induced change on some biochemical

parameters orl Vigna radiate L. (Mung)
2. Chanchal Sharma Effect of chromium (Cr) a heavy metal and some growth

parameterc of Vigna radiate L. (Mung bean)
a
J. Gireesh Chand Qualitative screening of some secondary phytochemicals

rn Cuscuta reflexa Roxb.
4. Neha Aziz Quantification of primary phytochemicals Cuscuta

reflexa Roxb. as parasite on Ziziphus mauritiana as host
5. Pragyanjali Estimation of some primary phytochemicals of Cuscula

reflexa Roxb. on the host Ricinus communis L.
6. Priya Verma Assesment of Arsenic as heavy metal on the biochemical

parameters of Mungo L.
7. Pretty Sharma Qualitative analysis of phytochernicals present in the

leaves of Aloe vera L.
8. Prahalad Yadav A review on therapeutic potential of Prosctlti.y cincruriu
9. Sangeeta Yadav Anti-diabetic activity of flavonoid and phenolic

compound in the leaves of Hibiscus. rosa-s'inensis L.
10. Sanjay Yadav Effect of various concentration GA3 on germination and

seed vigour of different varieties of Sorghum (Sorghum
bicolor)

11 Satakshi Upadhyay Screening of some secondary metabolites in Ricinus
communis and Cuscuta re.flexa

12. Surabhi Singh Qualitative screening of some secondary phytochemicals
in Ziziphus mauriliana and Cuscuta re.flexa

13. Varshita Baghel Screening of some secondary phytochemicals in the
leaves of d/z/gium cumuni l.
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Su bject

l' To stutly Botany' a sfudent must havc had thc subf cct Biology/Biotcchnology lcarnt at l0+2 lcvel.f Kecn ittteresl irl plants atltl planl-r'elaleil research, Potential in mathernatics, biologyand chemistryJ. Skilts and aptitude tbr scientitjc srudy and research
4' Creativity and goocl comprehetrsiorr while working on soientific prgcedures and research.5. Conrputcr aptinldc.

COURSE INTRODUCTION

Thcn$vcurriculumofBSc inSc.ie'ncc(llotany)oft'crscssential knowledgcandtechnical skillstosrud'plarrts irt , h.listic ,r,.11cr. Sluclcnrs ruuri,l b. traincd in all ;r;r, ;;;i;; biology using a u,iquceotnbinatiotl ot'cot'c' clcctrvc anil vocational papcrs with signiticant intcr-ctisciptinary conlponcnts.Studcnts rvould bc cxposcd to cutting-cdgc tec'hnologics tiiat arc.r,r.n,ry rr.a in the study olplanrlitctb'nrs' thcir .'volutiorr ancl interact]ons-witn otncr organisms withrn thc ccosystcm. Stu6ents rvoulditlso be'cottlc alvatc ol thc sociai ancl cn'ironnrcntal signiticancc ofplants and thcir rclcvancc to thel[rtronlrl econonty.
B Sc l)rogt'anltllc covcrs acaclcmic activitics rvithin thc classroom scssions along rvith practicalc()llccpls at lahoratotl'sessiotls lnfleltl. outstation activities nra p.o.;aatr'ore also required to berrr gan i,u cd tbl rca l -l i f'c cxpcr.icnec and lr:arn i ng.( andidatcs t"'ho havc cu'rosity in plants kingdom, ecosysterx, Iovc explor.ing cxotic places and wishto work as rcscarchers or prof'cssions likc Bitanist, conrerraiionisr, ri"i"gi.,. etc. can choose B,Sc.coursc with Botany.

IF,;g;.,il;;,
I 

t:::'tftli"]:o ctrrtictt,l.uttr shall clcvclop cdLrcatccl ourcornc-oricntcd candidarurc, hrstcrcd u,ith discovery- learning, equippcd

I :l:l],,::'..::: l:lil: 
1. rleal practical problerrs an<l versed with recenr peclagogical trenrls in educarion including e-

I 
lealrur)g' Ilrppe(l 

.elass 
and hybrid leanriug to develop inro responsible citizen tbr nation-building and translbrming the

I c.ur1111 r()uir'(ls rlrc tlrurc rvrrh thcir.knowlcclgc gainccl in thc tjcld ot.plant scicncc.
It-_-......-

lror l 
(B('

i ] \ \)llu(.1)r: ol'hrerrtltlr ilrr,l tlePth in lcrrrrring
I poz 

i :llllil*.u:,:::l:l'';i:;:,1't1 t-,,"q,'..:Yil.n ",I l .rrti .pplicd aspccts that ,"itt proti,L,,roty irrflucncc rr," pr.uoiriJg j,Xl;".1ill::t 
t"'t gatncdknowlcdgc in basic

| 1 l'l '11-':""'tc' irrdustry, hcalthcare'and cnvironrrcnr to providc sustainable devclopnrerrt.

I fo .t i tl,itl in,:ie-ase rhe. ,tiliry o

I i gt'neratittg.solutions. improve practical skills, cnhance communication skill, social interaction, incrcasc
I I irw.rrerless in judicious use o| pla,t resources by recognizing the

I I r.rhicll r itlLrc systcnt.

lPol l t'tr*

I I :::::]:. "t acadentia' researclr and industry ,tong *iiil;raduare prepar.arion for national as welt as
I I rrrunarronar conrpcritivc cxarrinariorrs, cspeciaily t,cc-cs-in Nrr,
I I UpSC Civil Scrviccs Exanrination, IFS, NSC, FCI, BSI, FRI ctc.li

I 
Piti---f G,li"ir. , pr*il;;;;

t-.- =--]_ctttltlotrrlrilrty. il'rnLrltr crir oprrrrrr rs optctJ.

|rot l_a,.]..:r,f., ffiI I lnd rhcir dornustication,



progranrnrc spccilic outconrcs (pSOs):
! !?lf1f:eftlfgsfq{IE i n N,t icr, bia t Tec hn o I op v

lhis l)r.grarnrrtc irnparts knowlccigc on various fields o1'plant biorogy throughteaching, intcractions andpracticar .,;;It shall nraintain a balancc bctwccr-r tttc trrrliti.,rat-butrny an,l modcin scicnJc for shiftingit bwards the fronticr arcas of
liTlll,,;:1,:I;1il:ill,,"J11Xi:'",llli;'l,ii;, Ill:: ;lll* ::i"*:1.4;;,,,'"*0,. the reanrers ro prepare them ,or se,,.
:'l:l:'ffi:]:iJl,Jl :''l,ilill]l'ffi':rrt 

iatitttts Irerds incrudi,gacademics 
". *;ii;1".;;::il1:':-:',:::{,::'Jf*"I; 

;X,:
I I)ive.sity ol-Plants and microbes. their habitat, morphology, architecture and reproduction.

2. I)larrt eliscasc causirrg rricrobcs, symptonrs & contr<ll.

3. Economic r,alue of plants and ruse in Huntan Wellare.

r,rug.rir"i,iiip.Jii. 
", 

t.,,,*" f psoli-----.-_. -_-
!{l1I: / gp-:, ,n ptant tdenrificarion, Utilization & Ethnomedicine)

.& Classicat Botan

Illis e.ttt'se pror ides a bt.ad urlderutandi,g ol'identilying, grorvi,g an<J using prants. This course is primariry aimed tottttrt'dtrec |rol)lc 1o tlte rich.ness o1'plant iiu.rri,l,rrr.iilr;rr;;;;;;reas. Lecturesessions are designed to coverfir,tlrtrltetttal trrpics c,ttcer,i,g classiticr.,,io,., 
-,,ti'itrn,s 

antl their utitiziti,rn requirccl for understanding the tlora and\cgctillioll I)rlrc'lical sr'ssi.tls a[e orsa,izc(l ri-rll,ri'ing ttr.ury turearf-Jr,r..rrur,iing ,f the various parts ot.the pranrs.st'uottlr,l ,rgiintzitti,tr .1' fl,r.al prtrts artl tlilersiry r'Lerein.' partici;1,r;;';;; taken to difl.erent IoJutiun. covering aVariety ol'habitats ancl lorest types to acquaint them with the native flora. in the long run. rvill contribute torvartls
l,li'll;:,lll',J.lJl:i1l,tlltrffi,;; lr:g,:x rumr;;;, ;il#;;;n withour .,i,,,p,o,i.i,g ln academio rigor

l 'l'he 
course \\'ill cor"er conventional topics in Fielcl Botany like Evolutionary History & Diversity ofplants, cornpleteMorpholcr5tr" Nottlettr:lalrtre of plarrls. Syslcms olclassillcation, Keys lo irnporlant Fanrilies of F'lowerirrg plants,l-icltl l)lta ( ollcctron & Hcrbirr.iurrr'l-cchniclrcs.

2' 'rhc cortrsc is clcsignccl to bccomc a conrmercial crop growcr, florist, protccted cultivator, grecnbelt plantIrdvisor to irrclustries. pharrnacologist & taxonomist.

B.Sc. llt year / Bachelor o[science,l.llclelrr.ttirlgotltc()lllest,t.itlrr.'.J"ai.g*r",t.u..,u'...,ffi8;,t",me.t*ttIl.*a*

;,H:l:":,::i]::11:: 
.:l:::::^"1[:g 

l. a prosra,m rhe core .o,i... ,nurl n'. ir,e backbone of this framework whereascrisciprinc crecri'cs, gcneric .r;.i*;; ;,#;?i;i';,il#ilH::JJ'ii'"Xi.'iio'i::::liJ:Ii,,HI'["ll'.-,i'r',:I
toqcthcr u,itlr a ntulti-drnrcrrsiorral and rrrrrltidisciplinary approach.

Progranrnrc spccitic outconrcs (pSOs):

.evolution, ecology, dcvclopntcntal biology, physiology,
insects. ntorphology, anatotny, rcproductio-n-, gcnetics and

LJndcrstanding of plant classification svstctnatics.
biochcnristry. plant intcractions w.ith,-r-lii-t,"r-r.j
nrolccular biology ol various IIflc_tbrnts.

-1.

l lris coursc is suitablc to producc cxpcrtisc in conservation biology
habitat charrge. ecnotypc charactcrization and rcprocluctive biology.

ex-situ conscrvation,responsc to

ylf:*ill*.:f,"::::::ylli::ll::llll1;,';i;;;; ;.;,;;;;"il. orprants as industriar resources or as a hurnan

irr plantslffii:]Ii:,, 
srpport svsrcn, a,rd is u,crr 

'c scd 
'"i,r, 

ir,.',,r..i;il;;J ['#:&[:]:Tflfj:1ffi;i,fi ?"l:[:i]
Linclerstanclirrg .l'r"arious lifb tbrrns ol'plants, rnorph.logy, anator,y. repr.duction, genetics, rnicrobiology,ttr.lecular biology' recotnbinant DNA technology, transgenic technorogy and use oi'bioinfbrnratics tools ar6clutntrirses antl lhe apltlication ol'sralistics to biological data.

)
i;]li;l]lilli'liil]X,:Ll'ii]:,::l.ptncnt, 

Unrlcrstantl thc issucs orenvironrncnrat ct>ntexts anclsustainabte<Jcvctopnrcnr,
t_ lnculcation ol' hurnart valLres.

I,

l

l



6 Stt'errgtlten lllathernatical arrci corrputalional skills. Inahle students to use ICT & AI eflectively.
l'- .llclu].trggl,g!:r!r1]l Lll!c'_lirbrrr.ror.! such as ob.scr.valion and cvaluation by thc usc ot.mo<icm rools and tcc

['ndct'standing the nature and basic concepts olall the plant groups, their mctabolism, components at thernolecular levcl. biochentistry, taxononty anti ecology.
l ltc ctttttsc rvill nlakc thctll awarc of natural rcsor.rrces and thc cnvironrncnt and thc irnporlanccr,rf c,nscrvingit Hands-on training in various ficlds will dcvelop plactical skills, handling equipment and laboratory usealorrg with collcction arrcl intcrprctation of biological matcrials and clata. Knowlcdgc gaincd thr.oLrghtlrcorcticlrl ,ntl lltb-basctl cxPctilllcnts will gcncratc tcchnical personncl in various pr.iority arcas such as
;lc.etics. cell ir.d ,rrrlecrrlu'biologi,. pla.rsyster,atics and biotech,.logy.

PSO I

PSO 2

PSO l

l)SO,1

l'Jotanists arc ablc to contributc to all these fieltls and thereforc, are mainly crnployed with ecluoationalinstrtutions, govcrnlllcnt or public scctors or conrpanics in industrics, ,uch a, agriculture or f.restry, oil,cltcrnical' biotcchnology. gcological.uru.y,.nuir,rnrncnral protection, drugs, gcnctic rcscarch, plantlr'sott.ccs laboratorics, plant hcalrh inspcctionscrviccs, lurnberuin,l popar.'r*,J.-f.ni.,.ntutio., rrrr.rv,"r*i,itnd so olt' 'lobs availatrlc its a botanisl:'.Micrrbiologist, plant pathologiri, in^unun,ist. plant physiologist
' Plant tsiochcnrisl ' Rcscarchct ' Mycologist' . Eoologist . wccd scicntist . palacobotanist .('onservationist'Fruit (lrorvet''Morphologist . (:,vtologist . Et'iinobotanis,. rtun, geneticistsetc.

Inculcatc sh'ong t'undarnentals on modern and classical aspeots of Botany, undcrstand knowledgc of Botanyis an essential pre-r'equisite tbl the_pursuit of rnany applied sciences. ttwill facilitate students for taking upand shaprng a successful career in Botany and alliid sciences.

lntroductiorl of research project rvill inculcate research aptirude and passion tbr highereducation
and scientillc research.

lI



ourseoulco[les: nticrrn:ron 

-

l l)ct'clo1l ttndcrstarrciing abottl thc clasriri.latit,n and rJivcrsity 
"raliror.t rnicrobcs including viruscs,

- AIgrac. l;irngr &. I_ ichcns &thcir cconorrric irnpurtancc.l' I)cr clop r:ottceptuill skil.l abtrtrt relcrrtilyirrg ,r,i.r,,h.r, pathogerrs, biolertilizers & lichens..1. (iurr krr.u ledge abrut rlever.pi,rg .,,,,nrir.ial cnterprise .rrnicrobrar pro<1ucts.
I l-carrr hosl -pathogen rclationship arrcl cliscasc tnanagcntcnt.,5. Lcarrr Prcscnlntion skiils (oral & rvriting) in lilc sciciccs by usagc of computcr & rnultinrcdia.
t (irin Knorvlcdgc about uscs ol.nricrobels in various ficlds.

I lillll",;::llj l:,:,:r'1:l:i:,:.,9..i:ll:-,1,.,i?, or.c.crrain screcred bacrcria argac, rungi and richens

nrnrc: Ccrtilicafc

(.oulse C',rrtc: got Bi()JT

lndian Botanists, in context rvith the holistic
technologt

It. \lirrobial '[cchniques & instrumentation

rrnrtrohil ization r:ierho.lr. tbtu,.,-,tation and t.er.rnenter.s.
Nlicrobial rvorld

_ -l_ Grlilrrlgrvleclgeltgrr rr,e.*n.1,11r.1,:rrd"nf;*.*rp"Ir#6:;lllii,ij
('r'c'tlrts;4

- ---:I:::l-'- -- - I core compulsory
Max, N4arks Cl!l: z Min. Passirig Marki CtE:Max Marks End Senresrer.:yl,t,ill, l:^l Min. passing Marks End I:IJ;H[:,fflHr:#,'l'otal i\lax. \larksl I l'otal Min. Passing Marks:No. ttl' [.ectrrrer-Tl.,,n,i

'I'opic

Iiir'r,rriu..tliin- l,i' rniiiuu ,i .i*r. v;dil;,d heritage [lotarr.r
'developrrrent ol'

and contribution ol
modern science and

\'iic|osco1.rv l-ight, phasc contrasr, clcctron, scanning and transnrission eloctronrrric'rscrpy. staini,g techniques fbr right rnicroscopy. sanrple prepar.ation for eleotron
'ric..'e.py. 

(lorrrr.r.rr e'quiprrr.rl of' r,icrorriorogy rab and principre of their working *
ilillll:]l):",:l::i1.-]1.f1i,.,,:..lll .1].1*: 

centritugei (.'ororirneiry ,n,r ,p..t,opr,otomerry,

cell sl^rcture .f' Eukaryotio aud prokaryotic cells, cram positive ancr cram_negativelilclelir. Structure of a bacleria: rjacterial chemotaxis and euorurn ,anrirg, Baoteriar(i'.*'r' curve. lastors affecting growth or miorobes; ,".u.ur.r.ni or g.o*trr; nut.r,eultrrre. tbd batch culture a.d continu.us culture. Synchronous growth of microbes;Sp.rrrlirtion and reproclrction lrrrtl recorrbirratio, in bacteria.

l_
Iilr

lltrnge 
-of 

tirallus organizat.ion.in AIgae, pigrnents. Reserve food -Reproduction -('lassilication and Iit'c cyclc of
,\..s/ot. ('hlorcllu, r''o/r,o.t'. Hrdrodit'rtctn, oetlogortium, Chara,.sorgo.ssum. Ectocary.tu.t,
l) t t ! r.s i 1 

t I t r t t t i t t.

(jcnct rrl charactcristics' tlurrition. Jif'; cyclc. Econonric irnpor.tance of Fungi, classrllcationupto . class. Distinguishing char actcrs of Myxomycota: ccncral characters oflVlastrgorrrycotina, Zygornyc ota: Rhizopu.s, Ascomycota : Sttcc:huronU;c:e,r, petricillittm,
Pc:i;rr. Basidionrycotina: Lt.ttrrugo. ptrcc.initt, Aguric.us; Deuteromycotinat Fu.,;ttt.iurtt,
:1 ! !,,, _t, :: t t t ._* !:1gn a t t1y1_! 1ry1g]f
N I us.h roorl (i u lrivariorr, Uict,.nrlu[iE$",rirnira
M Lrshrooni culti vation

Semester:Veapeit

CourscTitle:tUic@

[:ctrr.rrie irrrpo'runcc ol lrgac - Irorc of'argac in soil f'crtility- biot'crtilizcr_ Nitrogen
IL\Uf,t!ff::!]gj]i-!g!fulgqbf qd u c t s o 1. a I gae _b 

r o rire l. A sa r.I l\ l Nlvcokrgr

[' (icncral Accor'l[tI ollichcns, rcptoduction arrcl significanc c; llll,tor.t.lti:tr.. cclotrt\.c,rtrt.lti:a an()ut I r ttu.t:t' r t rrlt i_a and tlrcirsigrri llcarrcc.L__=-



Lilscrl\d\ t)t'l t()l)irL'fo a,cl .ucur)rber. yellow vein lnosaic ol'bhincli; citru."c-antlr.rr4r' 
rvrosalr

I I ,.lll.. |:i,,,:i :::ll:,;..p:l;i,i,! ;;i,';; seecrings, Disease ,nanasement: euaranrine
i ] 

t lrernie!rl-. rJit,r.gi+!l.*g!tgqr!jl,l1sj!!rrg!qg!rrgnt_.--_Bs'rs't vua.anlrne'

] L 
,\ppticd Microbiotogy

l\ lll | ljootl tclrnctltations and fbocl procluccd by micr.obcs, arnino aci<is, production of
I I 

irrtlihiotics,. cnzyrllcs, vitanrins, alcoholic bcvcragcs, organic acid & senetic recomhinqnti '- "'"i!'" !II'l"tvr! vrt4rrtrrrs! aruollollc Dcvcragcs, organic acid & genctic recombinantI r;rrr'irru:. \lrrss pr.oiluclion ol, bacrcrial biot,citiliz.ri Uf r. 
-g,"..n 

algac, tlzolla and

] i ';:i,',,:::,f,,1,:,:,::,,:,,,P,'"'li,:::.'"1]:,?'''1r:r1j';la;bactcria & biopcsticirlc s- rric,trodcrnta ;1t a,dj ['"rt'l'ttrr"trur. Si,gle ceil proteini. t-lrgu,ri.-'tu,uing inputs, tvticr..,uiotoitj lT"?:',1
luioployrncrs. Brointricators. bioscnsor.--s, Biorcmcdiation. production of biofucls,
I !"lSs,,'.irti",, "t otlctcrior.ation ot'margrrals & Culru'al propcrrv.'----'--___- .-. r'viir.L!,,,tJ s,,u urvusrsr r()rauUrn Ol matcftalS & ( UltUt.al pfOOCrtV. 

I

tSuHgs\tu(l Rcaflings.

I]i:lll:;ll;T.? I:::l 3,j,u::',,r..0],r::1:fl AfnriatedEasr-wcsr pr.csspvt.Ltd Derhi 2ndedition
' ,1"{'?*'jfiil;.Iili' 

ts R, c'asc, ('L rz,rli. Microbiorogv: nn rntrocluctio;i'iJI#;fi1x.if'lllL,',r..
'l Scthi' l K rnd walia' S K (l0ll). I'cxt book ot'Fungi &-l'hcir Allics, MacMillan publishurs pvt. Ltcl.. Delhi-l Aggarwal, s. K. 2009. Foundation c'ou'se in Biology, A one books pvt. Ltd.. New Derhi.

i lll:l: ,L,T;,,11';l;,1-''f ',:l::ll::,il Yl:'."i;""ct.;{i,i;;;,*?*;! i..ii;;i}][ffi prakasrran. NervDcrhi! ;lll]1",1,,S,,,1,,.]i,i,,J., lls'l. a,d Bryol,ryre., ;;;,,;;;;ii;i,,",,'".,**;iljii."i,,lil
, ii::f,,i ,i ,l;lil.:.,:liiil.olr,;ri,F i,;il: iXiHll;IllLlJJffi*: I;:,,,,.ma,iona,, New De,hi

[)c-sil<lcharr. I'. V. t9.59 ( vanophytil.if ,Aff 
. x"i] b.f f,i

],,, |]l[i I i,,i:,,i),:i"::l::.Il .?:[:r0r2 
practic.atMicrobiotogy,S c.hand&c__ompany.pvt.Ltd,NcwDcthi

lj [:i1,.:r;i l;,].11r" j1l.],X ii,11{.t,:,r,.,io,, oi:eig;.;ffiijr. ;;;::fir;:lJ1r;,irX;l,, 
5:j:.,,:j fl:l^,t::,.,, 

H o.ts7z. r,,i,.ipr.,.,a ;;;T;t;ili"ilil,"uli::::,i;:Tlj,l:ffi ReinhordContpany. New york

Suggestetl ( orrtinuous Er atuatiorr U.tfiu,f*
l'l'otal rrra r.kr: .1-s

lc)rre Te't Assil:trttretrts (huttd wrilten o'typed 500 -1500 words)/euizzes/ presentation etc. (as clecided by lhe
Itc'ire hcr ) r'iu t'yu)rl MaxinrLrnt 1\4arks 20 arrri a Viva_Voce/Class interaction ol5 marks.

l .1 A g'r.s. c N. ( 1 997 ). pranr Pathorogy" 4trr edition. cambridgc, U, K.: Acadcrnic prcss.
1.1, Sha.r,a, l).t). (20 I l). planr parhology. Mccnrt, U.p.: Rastoii publication,

't ,I:ll:1.,'.1 
, \\'cbcr. R. (20()7). rnr.Juction to Fr-rngi,3rd ciition. cr,,,L,ag., U,K.:Canrbridgc Univcrsiry

I() P..(le' Il P. 100 r . ( .lrcge [Joran_v \/.rLrrre l, S f'hand & (ionrpary pvt.Ltrl, Ne w Delhi.17. Pundey,. U p. l()11 Modern llr.irctical Bolan-v. iV,,t_t,) S Chand and Conrparry pvt. Lrd., New Delhi.I 8. Pelzar. 1963. Microbiology, Tata Vc C;ra,v Hitt, Nerv DeihiI9 Rrtttqasrvrtnry' ci' 2009,^Dt.sease0f Crop Planrs in India, prienrice Hallollndia, New Dellri.l0'Srtrtlbotlltt'ly A V's s l00(r, A Tcrt uont oriaigo., I. K. Intcrnational publishing IIousc, pvt. Ltd., Ncw Dclhi'll'Sllrtrrrrrr' l' l)' 2012. Mier.hiol,gyand Pl,nt Patf;ology, Irastogi rrrtrl..,i,,, I,vt Ltd., Mccrr.rt, rndia.ll Si.rrh' l( P 2007 Mic*rbial raii,n,,,r',y r,r,.l ('ulturc Technicprcs. Kalyani publication, Ncw I)clhi.l'l Srrritlr' (; \1. lt)9(r' (-r1'ptogirrnic I3ottrrry \/lrsrrru I,'r-.ta Mc cira* Hil, Ncw Dcr'i.I l StrtrLl.t l{rrjrrn. S. lfl tt).t ,rll..!rc B,rlutr).V.lrrrle. I. Llim,liry,t publicati.ns. Murnbai.l5 \'irshrshrrr. I].r{ Sinrril..A.K.irrcr Sirrgir,V.p tqqr Argae,S.f.rrand.ncr c,,,rpnny,pvl.Lrd.,NcwDerhr

1'lant Pathologr\I
I)iscasc conccpt. Syrrrptorns, l.,tiillogy & causal. i;g1n]cx, prinrary and sccondaryin,culLrrrr. lnler:lion. I'}arhogenicit.v u,,,it'prtt,,,,g*rsis, Koch,s poslurates. Mechanism ofi,l'ecli.rr (tsriel' idea about [)re-penetrarion, penetratiorr and post- penetration), Disease

;;l:j:,:H:.lc]1;,0_olvcv;tic 
anrl polycric). Dcf'ense rncchanism *i,ii ,prri'ui'r.tcrcncc roi l lll]r'l:]l'rf 'l' 

Rcsisrancc.- Svstcr,ic'ucir ircd and rrdiccd svsrc,ric ,i,ffi,j:-:';::fi:j:
I __r nil\lLtr!.. Liillr.SUlphUt.,-fobauetr r1ggr.,,.,,,, Nucrn cake & oii

rrr\l'd\(s rtro *



ltl,"itti*
lll]],,,,:l,ll}]'. ._r.,r,,,n,, 

holder'fi'onr ITI in (Biology/ Agriculrure/ Biorech/ Foreitr.y/ Microbiology/Cardening
br(rnredreirl Seicncc.

] Flcilities: Snlurt and Interaclive Class
i_q!Uf&C!isitesJideo c,llection, Uooks, CDs, Ac,cess fo On_line resources, D

I

I

t

Suggested equivalent online courses: https://indianculture.gov.inlrarebooks/econorric-botan.v-india

Ittqrs:,'9or1IrnLrrrigypltrllitc.o1{-_taus41trq;

IIJtlglQiu n.coltl/courscs/tcaclring-b iolog.v-inspiring-studt nts-witlr-plants-in-scicncc

It ttps. / rvrt'$ r'olil'se ra.()r'g g0u r'1cs'.)qucr'l, ,p 
lun tq htp.llegya!_kolh.ac. inlhand le/ 1 2J456789/53 5 30

hlq:t,r rUuU,.qlassccntral.conrr'taginricrobiology https:/iwww.cdx.org/lcarn/micr.obioloey

IttLp,:.1--r-v-ulw.qorx-list.con/tagsi nriclobio.legy https:/,'rvww.udemy.conVtopic/microbiology/

llupl-/-tuLl1]p-bcrkclcy.cdu/bactelia/bacteria.htrnl https:/iwww.livesciencc.corn/53272-what-is-a-

r irtts.htrnl httPs://eglarnbathach.in/hns/t:gcrnonric%20importance%20ofolo20Algae.pdf

llt-!p.t1-tirv11,.!,rrlcrl-\ug.tuthld.Ltl-!Q94.Llgle-lt-al9!--L htns://u,wrv.onlinebiologynotes.com/algae-

gqn_c,ra l-clt4rsqg111!1ltglg151lgq119n/ lrttps:t/www.scicnc

!n rl1rlhfalACylf r1ugg! h ttps:ifu cnrp. berkel ey. eduifun gi/fun gi. html

[ttps :/ a gri ntocln.conr/rvp-content/r,rp I oads/Mashroorn-cu lture.pdf

l t t-tJ,,,1 !:!t!t U t',s L:!9! l i !-1 C.!it! t_l J qs. i n/r1 t4!ip a er1 i c w.plp l i d - 1 1 2 9 3

irttp.1_tvu_ h! tagri c. Lrc. i n

Pl l'tq l1l Lo_t_LrlT[tll I I pd t' hUplyrryJr krl, . o r-gi p DF1 I I 0a

lrttps: ,tvtvtt'..rpgrct,t4g'qqctlLltg,/dlillll2llltrnngnrnt/topc/EpidcrniologyTcmporal/Pagcs/Managcrnent

Strirtegiss.aspr https:,1-lq4:n.saylot orglcrllr-sq11iqyp_hplid:=2.14.seq!Lo_afd-6g21

https:,ir.r'rv*'.scic'r1cg1!1'c1q!.111r_ruel1!ci/cQr!l:a!]d.gfqlrqdLiqqlfASy-l]]]glaliapy htp://physics.tt.uni_

fj-u stuctcntsiprcaava https://lipidnanostructurcsgroup.weebly.com/

lltlpll,zoqlogy4civilscrviccs.wordprcss.conV20l6/06/18/65/ https://lnicrobcnores.con/laminar-flow-

hpsril



l_ _ tlgtflode: BOTBl02p _ lCourseTirlc: Technir;ues irr \Iicr.rbirl
I ( rurse 0utc0rres: Aticr trrc. cnrrrrrrci',n ot tti;,llrdth.. studcrlts will be abl,)l [-rtdctstattci thc instntnrcrrts, tcchniqucs, lab etiqucttcs and good lab practiccs tbr working in

a rliclobiologylaboratory.
2 [)cvclop skills tbr idcntitying nriclobcs uncl using thcnr lor Industrial, Agriculturc and Environmcnt

l)rlt lt()scs.

tlrrit i Suggested Lab / Virtual Experimentstlt----I IrlrstRunuiNfs.cTEcHlirauff
'' l, I rrboratory satcrv an(l goocl labor.ator.y practicesl'r rr..:.-

i., l'rirurPlcs rrrrri .rppricari,,, ol't.ab.rar.ry iu.strurrcrrts-nricrosc.pc,

l_ l,.ylitt()r.ar.ltoclirvc. ccrrrr.i lirgc. LAF. ljltr.atitrrr trrrit. slrakcr., pH rrrctcr...i Buftl'r prcpar.ation & rirr.lttirrrr

l, ('lr:ulrirru rrrti stcr.ilrzation ol glassuar.cs

]f Prcpirrrtiorr of rrrcciia- Nutr.icnt Agar antl Broth

15 In.e Lrlurirrrr und cLrlturirrg.f bacteria in Nutrient agar and nutrient broth6 Plcpurirlion ol'irglrr sltrrrl. st;rh. agar plale

l
4

5

!

l'raclieirl skrlls in rhc ficlcl arrtl labor.ator.l,cxpcrinrcnts in Microbiology & pathology.
l-earn to identity AIgae, Lichers and plant pathogens along with their"Synrbiotic and parasitic associatiorrs.
Can initialc lris ou.n Plant & Sccrl Diagnosric Clinic

-_!- :Uf:tl't <,,v,.r 
",r 

tcrlM p rocl uct.s

(- rcd i ts:2

N4rrr. Mirrl,s ( lli: 2: Min. Passing Marks CIE:09

!-- ,
rl,lalr!L:!\r,vrllrhs! tut,i -_ _ fplLt_lltfrl

-l-otrl 
No. ol'l-cctur.cs-J'ulor.ials-practical 1rn hours pcr,,r,cck): 0_0_2

Nlarks:35

f - - -

..c... ,'....... ,'LLl',! tlt.(ll l,l(|t!' ['h,.'r.l (',ctt'icicnr nlerl)od ro rest the el]icacy oldisinl'ectantsT... -- "- -:
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Hnc'laH-r,il_ ful:Nf ir.,icn1,lorL
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' !' ] l . lsolariorr ot bacrcria.

I ] L llicr)lilir.alrorrot'hacrcr.iu.
l. Stirirrirtq tcchttitlLtcs: Citant's. Ncqativc, Endosporc. Capsulc an<t Ccll Wall.
:1. ('urltural charactcr.istics of bactcria on NA.

I : l,urc cultulc tcchniqucs (Typcs ol'strcaking).
t, I ) ioclter rtrt.trl r lrrr.;rctr'r i z.rttor r :

, 1Vr it , ( lrrbolrvtJrrte f'erntentation test. Mannitol nrotility test, Celatin

I liqrruluctit)tr test, Urease test,Nitrate lecluctron test, Carala.se tes1, Oxidase test,It !w\rr, \,srqloJ9 r9)t! \/Aluals(i

t- - L Stn,'.l, lrydr.,ly i,

i "' I I Isolrtion ol'clillbrcnt tirngi:Saprophytic, ()oprophilous" Kcratinophilic
2 ldentitication ollungi by lactophenol cotton blue method.
Rlti:r1trt.t. Sttrt lrurrrr^'t.c:,PcrriLilliurrr, pe:i:u. Llstilugo, prtct.itticr,.
l: t t.\,t t i t t t t t, ( t t t'r't t I tt r i, r. .1 I I t t.r t,r r.i, r

i I'tIYCOt_OC;\',:
tY

l"ttut.ltct'itr , Bucillrritrphl'ceru pirtrrrrlirt'iu phaetrphyceae .- surga.t.runt
/r' I rt rJrrpl n iu.irr, - /' t, 1.t.1121 1,,,, i r,

ter: l/Paper-ll

o_u rse -Ti tle: Tech niq ues in Nl icrobiologv & plant pathology

.1. .l,qrr'l.l.s. Spe'cinrcns ot'trutton stagc and firl grown r.r-rushroorrr: Scctioning of
gi I ls o I'.!grl'rcrr.r.

4. Lichens: crustose, lirliose and liuticose specimens.

Churu;



;l:xPERtNl E\l'A l_ PL.,\\1. P\ l.lloLoc
1 l)r'srrurrrri.rr,1'tirrgal rncdia (r'r)A) &Stcririzati'n proccss.

1 : Isolirtion ol'pathogen liont cliseased leaL
Idcntilicatiurr: Palholorical spccirrrcrrs ol'Br,rln spot olricc, Bactcrial blight ol
ricc, L.o.sc srrur ol'w'lrcar. Slsni ror r-rl'rnustarcl, Latc blight ol'porato; stiios ot
trrcdial, tclial, pycrrial .t accial stagcs.lpuclinia, Fe*,viral and bactcrial plant
d i scascs.F

12.

| -1.

14.

t8.

19.
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\'l PRACTI(]A I,S IN APPI,IE I) \I ICITOB IOI,OG\'- I

7 . Isolation ol'P solubilizing nricroorganisms.

\ II ,\(-I I (',\ t.S I N A ppt. I E D Nt t(' ttot] tol.<icv+
Wine production.
Isolation ol'lactic acicl baotcria fiom curcl.
Isolation ol lipolvtic r.lr.garrisnts tionr bLrtter or cheese.
Irrrrr.bilizutl hrrcterial ce lls tirr pr.clrrcti.n orhytrrrrlyric cnzyrncs
l:rz'rre p'.rltrcti., lrrl ass.v ccllrlasc. protcasc ancl arttylasc.
I nrntobilization ot' vcast.

bactc ri a

l. Isolati,, .l'rritrogeu Irxirrg bacteria lhlnr root nodules .llegumes.
2. F.rrurrcration .['rhrzosphcrc to non rhizosphcre population olbu.ta.iu
-.1 lsolation olantagonistic pscudomonas froin soil.-1. Microsco;tic obscl.r atiorrs of r(x)t col()nization by VAM tirngi.5. Isollrtion ol'\ztlspirillr.rnr sp. lrrrrn lhe roots,ll.giasses.
6. lsolatirrrr ol'phyllosplrer.e nticr-ollura.

Isolation r>f ccl lulolytic ancl lnacrirbic sulphatc rcducing bactcria.
ls.larion and cluraclerization of aciclophitic, alkalopliilL and hatophilic

- - --1-
vlll i

C'ultivation of SpirLrl ina, ffi

opu|attttrr 1-l|uccdttrcs
Mushroonr cultrvation tbr Protein
AIcohol production. I'r'our Sugarcane .luice

2. Visit to NtsAIM, Mau. Viir.anasi (Kashi)/ IMTECH (lnstitutc of
M icrobia l reclr rology),('hancligarh lor vicrvirg curture Rcpository

l. \risjt to biolcrrilizi:r\ ilnd biopcsticicres Lrrrit to undcrslancl about thc Unit
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Suggcslcd Ilcadings:
I . Anr,ja" K. R. I993. Expcrinrcnts in Microbrology.

I)clhi
Pathology and Tissr.re Culture, Vishwa prakashan, Nov

2' I)trbet. Il. ('. arrtl \lalrcshwlli. [).K. 2012. I)r'actical Microbiology, S, C]hand & Conrpany, pvt. Ltd., Ncw
I)elhi.

' Kocio. C'.1. arrd ,Aganval, ll 0 1972. Principles antl techrriques in Plant Virology. Van Nostrand, ReinholcJ
C'ornllirnv.Nerv \ ork.
Nlarlhilrcc LLrtha. ]). :011. A 'l-cxtbook ol lnrrnunology. S. Chand & Company pvt. Lt<j.. New Delhi.
l)rttrdc-r u.P 20 l4 Modcrn Practical Botany. (Vol-l)S. Chand ancl Company pvt. Ltd., Ncw Dclhi.
SiitrlhrttttLtltv. A.\/ S S 1006. A Tcxlhool. ol'Algle. I. K. Interrrational Publrshing Flouse. pvt. Ltd.,
Srrrslr. ll l']. .1007. \licnrbral l-rtxotronr!'and ('ul(rrr!'Tcchniclucs, Kalyirni putrlication, Ncw I)clhi.
l!!1p!L1gri,,,u,r,,..,,n,,*p-.o,,t.,rl/rplur,lr/Morl roo,n-crltrr..rrclf
!11tpif$U.qov.ir pd

) lLttl,s. \ywu[i]lrr!_qdu tiuuLe_rcsrLrr

' I l. scn. Surjit'Acirarya, Krishncndrr, Rai, Manjula 2019 IBSN - g7g-g3-gg347-23-5 - Biofertilizcrs and
li ropest icides .'f eclrrrorvorld. Kolkata

.1.

+

5.

6.

l.
It.

9.

IC

il

h-L!pl-l u wvy.k vkIgDdraPa ra.olg pd]iBta,].i2()Fer-t ilizer%,20lrroduction%,20and%,20marketinq.pdf
It t qr : r.r'rr,r.r'. gb r'. deid nrs, r r b-ub- h a n no1 srl I i LJ029{Lpcll.

Flochrrran'(lal,Zilbcrnran'Dar,'id 2014 ltsSN-146 1493285- Algac Farnring and Its Bio-pr.oducs Springer
ciokarc A Ravishanl<ar. Ranga Rao Anrbati 2019 Hantlbook of Algal Technologics ancl phytochcmrcals

Voluntc II:Phycorcrncdration. Biotircls ancl Global Bronrass Produclion print ISBN: 9"/g0361 l7gl92
'\ttros llichntorrd Ph.D., PI.of. I}rrcritus, Qiang Hu Ph.D 2013. Handbook of Microalgal Culture: Applicd

Il l,Xt, l 1uyqry!- Ip.!:lUCl,g1: S19g'"1_lid rr i on p ri n t I S BN : 9 7804706 7,1 89t(



a Viva-Vocc/practical C

( orrrsc prrrequisites:
Qualilicarion; 'l-o strrdl, this coursc. a studcnt
Sectt,r Skill ( uuncils biIlorrr,r ht,l.ler tiorit li I
Scicnu,'

ilust havc qualiticd l0+2 with Biology/ NSQF levcl 3 fionr
in ( IJiology,r Agriculturcr llioteclr/ ff4ili"Ui"l"gvZfriornedical

l,'acilitics: Smart and lntcractivc Class()thel'ltequisites: \'ideo collection, Books, Cl)s. Access to on-line resources. Displav Chartsl'ab llt'tlrisites: Nlicr,sco;res. Stains, t)issection box, llaernocytometer, specinrens, lrerrnanent slides,\ u{oclirvc, iucrrllator.
_(!t-ql, Llt,lila,- llorl, cahinet. balan I"er ter, A naerobic ar and SSuggested equ ivalent,lutir,.-,rrrr.r""
!rtllls:ir !,tt)r! rn Lrn qty.pliltttp..plgr tltglit-na-qq

turLr'clc;rrr.c.rr.c()r.r'ses,teachirrg-biologv-inspiring-stude.ts-with_plants-in_science

h1 p : iqa [4[r qa Igag.qq1U/ bqpjj rs/
Lllpf 11r,ti.ru.L,,o o. - t i r 1.. u,
hrqr:,.fr',r.1rv_.t1grit\.tLs_rte_slderta!lt111l! \/MelE\l%Aab*l44of%ZOpracti.afy"ZO 

en(lJe-",,7[)"r]0,f'o5ltg l7 lllg?l:),,.i5D::y,,2!)1/!21x_9Ullfo2f+aU. ' - -vtqur /!Lv ' /o'v /o t D^sttoK

lilli]]l^;llli.il'.1,,'.:::rl,"t{:l)l,trrtslritp !u),ar[o-1i1t1qin/nand]s_1234.s678e,,515i0

lli?]:,,,1')ll,'.::::'.:,':ll:'l::111,11151i11'rri,riir,,,er r'rir6"ii';-o;;ffi?;rffiffii*r r"r.,r*"I r s ! e. r,, rru-s 1 119q9b 1 
qlegy h t r p, : i/ rur" wi, J; ;;y *ilft ,,p i,'n., ffi;;,t g/
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j'l of at rrrur-ks: l-i
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I'rogr:a rn

( oursc Codc

i uuir. niit,"
Aticr the' contl:
I l)cr r.lop r

( ir nttro:;r
I I itrclur:llr
.1. I Jn(lcr stal

crcltc a k
'r _ !!trl::'!lL

rnre: (errilicarc 
f-v.,,r, I -f t.r*rrcr,Jf paper,l

le,le1 |,l1!!lq1i_- __ll -<,,*x, 
I itrc:

u (c0nlcs:

:onrplction of thr: coursc thc studcnts will trc ablc ro:
:lop critrcal urrdcrslrtndirrg on trtorpholour'. anatonv and rcprocluction of Bryophytcs. ptcridophytcs and
ll() \ l)('lll lS

-'r\liut(lltu ol plant cvolution and thcir transition to land habitat.
-'rstatrd ttlorpliolog}'. anatortty, r'cproclr-rction and dcvclopmcntal changcs thcrcin thr.ough typological stgcly ancl
c a kttotl'lcdge'brsc in tttrclcrsttnding thc basis of plant clivcrsity, ccoiromic valucs & iaxonomy of plants
:r'slilrril tlrc dctlrils cil cxtcnral arrrl inlcrnal slructurcs of-llowering plants.

C'redits: .l Corc Conrpulsory

IVla\. Murks Clli: Z5
s Urrd Sentester liramination:75

Total Nlax. Nlarks: 100

Min.Passing Marks Cl E:09
Min. Possing lvlarks End Semester Examination: 26

Total Min. passins Marks: 35
'rllctictl (irr ltorrrs ller rveek1: 4-0-0

I'opic l-ec t u res

i60 Hrs)
rntroouctlon to Archcgoniates & Bryophl,tes
Unique teatures of archegoniates, 13ryophytes: General characteristics, aclaptations to land
h:rbrt, Range ol'thallus t.rlganization. Cllassificarion (up to lirnrily), nt,;rphr_,logi.,, anatolny
rrrrcl reproducl jou r.r1' .Rir'r'irr, llurchantia , ,4nthoccro.t uncl ,Sphagnt.tn,. lD.raloprr-rantul
tlctals pry!1b.c. rqglu!e{1, egg!l1!l! Llportalle ol blygplylls _,,_ __
Ptt,r'idogllrr tcs
(re rtcrrll chittllclerislirs. I itrlt liirrri pllrrrs 1/?/r.r,rrrir). Classilication (up to lirrnily) with
J\irllllllcs. l lclctosltrrt! urttl :cutl hlbit. stclur cvolution. c.cononric itxpo11ancc of'
Pt_,'r rdrlp,ltr tr_\: - _ __

7

8

Lr\ lllDOSpCrlllS
('lrrsstlication trrrci distlibLttttrt ol gynrrrospernrs; Salicrrt leaturcs uI Ciycarlulos, (iinkgoalcs,
l_t,,,itlt,,1".,,,, roduction; cco,,omic irnportancc

ll

riltilcoDo1allY
Ceneral accourlt of' C'ycldotilicales. Ilennettitales arrd Cordaitales: Ger:logioal time scale
Blret'uccrrrrlrt ot'nrocess ol lossjlization & types ol tbssils and stuiy techniques
('.'ntntrrrlrorrul Iiirhlrl Salrrrr

fl

Angrospcrm lvrol'photog\' (stem, l{oots, Leaves & Flowers, Inllorcscence)
vlorp116;6oy and nrodificalions ol'r'o()ts; stenr, leal and bud. Types ol inllorescences
llouels, l)otr,er'parls, liurLs and types ol'placentation; Delinition onj iyp., ol.seecls.

,7

r-rr.rr An:lIorn,\': Mcnstcuratrc and pcrnrancnt tissLlcs, organs (root, stcnr and lcat). Apical
nlcristctns & thcorics orr apical orgarrizatiorr - Apical ccll ihcory, Ilisbgcn thcgry, TLrriica -
C'or'ptrs thertry. Secondar.y qrorllh - Iloot ancJ stenr- carntririrn (strrriture and lunction)
ltirrtrrllrl

_rl1Cs._trig1lljllgUec.,nltrri, gr.. rut,utttttt,Ntt.tetrttlrt,,t,
lleproductive llotany
Plarrt Ernbryologl,. Struetur.c ol'rnicrosporansiurn, nticrosporugcncsis. Structurc of
tllcultspotlttlgittttt ittltl its typcs. lltcgasporogcncsis. Struoturc ancl typcs ol tbrlalc
rlrtttretoPhvtc'. tvpes ol pollination, Methods of pollination, Gerrnination of pollen grain,
\1r'uctLlrc of ntale
girlrctol)hytc. l-crtilizatiorr. stntclur!. ol'dieol lnd rnor.rocot errrbryo, l-,ndosperrn. l)oubte
li'r t i I i zitt r o rr. - \rortri r i s ilrd tr!]t g!,lll i,llU: __.__ __
Pal'nol.gv: P.llen srructure, p.llen urorphorogy, yrrilt.. ,-il.rgy , ippl,.d lt.l),*,l.Ey
Basic corrccprs, Palacopalyn.logy. Acropalynology, Forenslc palynology, Rolc in
'l' 

.,1:l'l'I_.-_:i!:li:' _

7

8

7
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Suggested llearlings:

r. r\.r \zrl\,(),t]SllLl s l,liull Allaton.
irntl l)cr ul()l)nlt. ltt, .lohn W ilcy ancl Sons. lnc.

Suggestetl equi"alerrt onliricuu.ses.

issucs of the [,lant l3ody: Thcir Structurc, Functiorr

I (ia.gLrlceil S.urrtiK Kar r992 ('trilegc[i.rurryVor, Iarrdil.(Newcentrar BookAgency)I llh.tn,gar'SP arrdM,itra'A (1996).?;y,r,,,,rp.r,nr.NewAgelnternatr<lnal (p) Ltdpublishers,Ne*,t)elhi, In<iia.'l Parilrar,NS (1991),A,irtroductiorri"d,,,i,y,;pr,ytu vor.rEry;ir,f,.'c.r,.nrBookDcpor,Arahabad.+ ll.shid '\ (1999)An lntroduction t, t'rcrioofnyta, Vikas pubrishing House pvt. Ltcl. New Delhi,5 Slrarr, op ( r990) Textb.ok of pteri<ioprrfir. 'n,,a.n,,ilto, 
India Ltcr. I)elhi6 Vashishtha BR' Si,ha AK ancl Kurnar A {itii01 Bo1u,r, for oegressirm.r,, - preridophyta, S. Chancr a,d compa,y.T Vushishtlr, I-ll{' Sinh;r AK a,cl Kttttttt A 1:rl trtj-Borany f.r r)elrcc si,,Jrrt, - Gyrnnos,cr.rns, S. chand an<Js Pit'ihrtt \S 1l()7(r) 13r.l.u1'.rrd \l.rPlr,l.g.l ,iprcricltipl,yt".. f,.,.,tr,,1 Hu,rt t>.pur.()' I]l)i"iig.r SI' 1 11791,i (i-r',ur.srre.r,s. Nc,r',rge lrrternarrouar pubrisher.l() [';rrrilcy I]l) (2010)croiletre IJ,ianv vor IIS. i:hantr and conrpany. Ne'u oerhill' Mrrhcsrrari'P' l97l Arrlrrlnrdtrctirntol:rrrb'y,logy,olArrgiorparnr.v.c;ro,"llill 

BookCo.,Lonclonl-' li)rrll;rulrrr^u el. ar. r0(17 A tcxrb,ok oIl,lrryrr.l,gy,, Cerrrrar. New Delhi.l r Iilr.jrr'rrri' S's irrrd s l' llhatnagar, 20()0 Thc F.ritiyology 
"in"-^pcrrns (+th ErJ.), vikas publishing llousc,.I I l,K.K. NrriL- A re.r.tbook of'palynology.

I5' I.h'i' Jl r\'r l9*'r Ernbry.logy;of.arigiosper,rs. sp.nger-Verleg. Berlin.l6 Dulr, ,\'( r() l(r. Bor.,y rb' Degr ec s*turr.lnts. o.rlbrd Univerriti nr....l' E 'l'Lr*rcs Mo.prrorogr ot'\/lrscura. pra.ts, Starrclara uni"",.ity nr..r.'ls Drekrnso,, w c'. (2000). I,teg'atrve plant Auatorny. Haroourt Acadernic press, USA.l(). Flhn. ,\. ( 1974 ). plant Anaronty. pergnron press. LJSA.'l(i []\c|l' lt'r' t2006t l:srtr's PllniA,,r,in,y' l\4cr istcrns, ('clls. and Tissucs of the plarrt 
'.rtv.Thnir 

et.,,^t,,.^ E...-^+j...-

Ittttu.-:trntl.lrl4go r, . arrlbr yqplr),rc, rvhat- is-br.r,,oplr),1c. htrnl
lrtlir_s. . pp1!.Por trr l.urg purtn t i,,i.* +tlp=-*
lr1.!I):\ : L\i/ly!jrt.llt! tti=OtgzZgyln.lpSpeUfUfhp
lrlqr; ._r11q-r.1.11 ohlr...,,.gitrl (J B O lffi
!tgps I, rrr i IILlql1_ctfr.t. r"..L-l t.r..",,
11tt11,-r'-,ru.b-q!a11.!.1g,ptorrhug.Jpt;;;; llp
!.lt-tp= rrrb,rpp-l-,!l,lr.in,Jinnr..il,ilnirthu,.r,ui."",.,6iEVac0tt6s&.lu..ri"*=rrint
llttps : .;pirh no1.(lg],!)[gllttps : .;pirh no1.(lg),!)11L

Itltr,: rr rtrr 1, .rr.,11.,r,,,Ir1t1r: 11 11i; e:.r1cll1r.]]1tlL1p]11rr i'.tlLr. rirqlrrg_l,ulrsq,br!rhl\, ]!!!!!_0-swll!.llI!l-LItttlls. \\'ri\\.\tlcngclcaln ot'r, n7lrrr(r)il11,r.c lI)(r ^t,,,.r r.,.-.....r.....:.-,

Su ggr:st r.rl C o n ti n u ou s [,r.alu ation N,l ethorls :
l'l-otal nrarks: 1.5

l"3,li,i il,lilli:l'lil::,1]':i'Y i:llitll: l ,l:l1,ill;]ijll,)::r,is)euizzcv 
prc'scnrarion crc las dccided by thc tcachcr) carrying

!1

l)nl)s. i pallc0botany.ot.g,l



l' 'l hc stLrdcnts will be nlacie a.ware of the g'oup o1'plants that have given rise to land habit and the flou,erirg plants.Th'otrgh field study they will be able to iee tirese plants gro,,v in nltrr. unJ become f'amili;, *ri;;;e biodiversity.I stird!'.ts u'oulcl lcarn to clcatc thcir snrall cligiral rcports"".l,.,;;h;;';;'.opr,.,r. thc zoorncd in and zoomccr outPitltt.r:s as *cll ,s vitlc'os itt casc thoy arc abll'to iind sorre ,0,." ,,,r.*r. ir'pheno,r"nou ,.arui.o tf tr,"sc plants.'r' l)t'\'clop art undcrstanclirg by obser*rtion and rablc study"f ,..p;;r;;;;;l ,.,rb"r, of phylogencrically irnporranr_ groLrps [o lcarrr thc proccss ot'cvolution in a br.oacl scnsc.J Irntictslltrttl rllornholoq\'' ar]iltol)ly' tcProclrr,ilion,und dcrclopnrcntal changcs thcrcin through typological stitclyand.clllc ll ln,rrt lccl.qu bil\L' tr) rrtrl!lsr.rtrii,{ l,lrrrrr tiir.,crsity. ,:citno,nic ,lrtrai-a taxonomy ot. lorvcr group of plantst 
i;ll,l].rll 

ttl tltc c.rrrPosition' rtroclillcatin,.,r. int.rnal srr;cturc &archrrccturc of t)owcring plants tbr bcconrin-rr a

Year: I

Sub.iect; Eota,\y

Suggested Lab / Virtual Experiments-l 
hree lrurr l,lach ttnit I on lfacilities)_ __-_- (U!!qc!t

B rt ophytes:
Mar.lra.ria-,roqrh.l.gy oIthailLrs, w.M, rhizoicls and soaros, v,s. thallus through(iurnrna c'rrp, W,M. gcnln.tc (alJ tcrnporary slides), V.S. anthcricliophorc,

.ir.c.lrcgoni.o,lr.r'c. L.s. sP.roprrytc 1.ir pcrnrarrcrrl sirdcsl. Sphag,,r,i-,-...urpr-.urugv,
\V \4 lcal. rhizoir,ls, opcrculunt, pcr.istonrc, arrnrrlus, sporcs (tcn.tporary
slirlcs);pc.rrirrrcrr sritrcs srror.r'ins arrrhcridial nn,r ur"t,.go,-,ioi'rr.lir, i srapsule and protoltctra,

Pl cridopht'tcs:
Lycolrocliunr: IIabit. stenr T. S .stobrru.s V. S.. Selagineria: Habit, rhizophore 1.. S,stent'l' . S, axis u,ith su.obilLrs. V.S. of sh.obilus, M-egasporophyll and
nt rcrospt-rrophyll.
I;(luisctunl - l-litbir. rhizontc and stcnt T,S. anil V. S. of.strobilus.\zrrllir I labititt <t rts strrretLtrc

iil (r\ tlln{)sl)crtlls

t\

l cycas - seedling. corailoid root a,d c,ralloid rrot T. S.. T. S. ot'reatret and
l{aclti,s,_ntrcrr arril rncgtasporophl,ll. 11,r,1.. con!. V. S.. rnicrosporrphyil f . .i- cntirc.ntl V S. ot o'urc pirrus - B'arrch of intrclrnitc growth, spuishoot,i. S of ord
stcnrand nccdrc R.L S and r. L. S. of stenr, rnalc and t'emarc cone, v.S. of mare
and Icrnalc conc.

2 I:phcdra & Tlruja: Habrr. srcnr l- S (young rncl ntatur.c), lcalT. S, rnalc. ancl
- lc.,rlc.sl'.bilrrs. \/. S rrt rnarc. and_lc,rarc corrc. ovurc V. S. and sccd.
Palaeobotany .! eatt,nologl
I Moqlhology ol Rhynia and tbss jls gyll.ulospenns & orher groups.l visit Ilirbal Sallni Illstittrrc o{- I'alu.'osciences or virtual cont'ercrrce rvith their scientistt!'Jil I tUsst I tZltl t('n.

4 Inllorcsccncc typcs- study, liont licsh/ prcscrvcd spccinrcns
'5' l:l.uers- stLirlr or'di['rcrcnr t]l)cs ri.rrr licsrr, prcscrvccr spccinrcrrstr' lj^rits- sludi f'.rr diflcrcnt lypes {iorn licsh/prcscr.vcd spccirncrs7 Strrd), ol'or Lrles ( l)ennanenl slides/ specirnenilphotograpirs)_ types
. (lirralr'op()us.()r.llrolu)pous. urnphilropous antJ carnltyl-otri,p,rrri'li MLrdiltcirlirrtrs rn Ilools.stcnrs. lcur c.s lrrrl inflorcsccnces

\

Scnrester: ll

No, of Lccturcs
(60 Hrs)

.i VitE anci knorv about lndian ggqCrapqqjrl sitcs r.ich in plant tbssils.i _ __ :r,_,--_.::j:::_q::o-:::r:::l_jl]:ill.,,,r,Er;Lil 
!

] Arrgiospernr l\lorphologl.

] I 
-t,, 

srtrdr drr t'r'silr irr rcul' sr*rPc. sizc and .trrcr roriur tcatLrrcs

, L, l, 
5lr.t(l\ nt,,n(,lh,.jilrl .rrr.l slrrrP,,.li:rl lturrte ltrr.rtl.

). Mor-ltlrologl ol'Fr.urts

13

( rrrrlsr,( orte: lioTl!202p -*ll_--__-.
C'otrrse outcontes:

('ourse'l'illet Larrd

Mux. l\llrl,s CIE: Z-S I\]ar'\4lrr.ksllntlserneste|.;-:;iiI.;j;;,rl.lMin,PassingMarksEndmm
l-- - ----- - ]'91!ltUlx,_Markt_: 100 l lI'otal No. ol Lcctur.cs-

--l

l



\l
Planl .,\nalorrrr':

\llntitl & AnonrilloLrs sccotrr.lrtll, lligrroniu, l)nrrat'rttr. Bou.hwtviu tliJ/it.su

VII t,
l
-.t .

4.

5

(r,

l_
(
I

2

I

.\'.r't lutttht'.;
Study olprirnary and ser:ondary growth in the root and stern of tnonocots a1t1 <Jicols by
scction cutting and pornrancnt slidcs.
Strrdy ol'internal structure ol'dicot aud tnonocot leaves.
StLrcly o l' strr-rcl urc ol' stonrata
Rcproductivc Botany
Strurctrt re o1' l nt hcr', llt icr()sp()r()r_tcncs i s arrcl pol lcn grai ns

llcn inatiorr tcohni

StlrrctLrrc ot'ovLrlc arrrl cnrbrr,o sac dcl,cltlpntcnt (through slidcs).
Stucly ot crtrblyo dcvcloprlct)t in rnor.locots and dicots.
Vcgctatrvc propagation by nrcans ofcutting. budding and gratiing oxcrciscs.
Study o1' sccd golrnination.
Snrcly of pollcn morphology ot'thc fbllowing plants -l!ibiscus, vinca, Balsam, Ixora,
C ro I a I o ri u, Bott go i n vi I I co by rr icroscol-ric obscrvation.
(,'alculation o1'pollcn_riabrIity pcr-ccntagc using in r itl.o

omrucrcill l-'scs and l)roduction tschnolog.r,
\ ilt . l-',/.1/(i l)t (,\lueli\)n

Production tcchnology ot Rcsins
Productrorr and propagatiorr o1'ornaurental Pteris, cycadales. coniferales lor
larrcisclp rnu,

I _ l, !:LLUttrho{lol qualiralive rcstir 0xtracli0n ol' Ephcdrinc,Taxol and Thrya oil.
Suggested lleadirrgs:
I . l)irttdur. lll'} and 'Irii'edi. P.S. 1997. llotirrrl \'ol. l( lOth eclitiorr). \'ikas Publishing House.pandey,

\lisrl: I lirccli" I).S. l,)97. llotan\ Vol ll. Vikas Irublishing House.
l)undcv, lil) and Clrldha. lt)c)7. tlotany Vol. lll. Vikas publishing llousc.
Sarrtra. S('and Chatterjee. 200-5. 6611.*. Boranv Practical Vol. I. New Central Book Agency (p) Ltd.Kunrar. S
rrtltl Klsltvitl-r. 2003. Nlanual of Practicul Algae. Ciarnpus lloo.hs lntelnational. New Delhi Bendre ancl Kurnar.A
tcrl booli til- Pr-actie al LJotany. Vol l,ll., l{astogi Pub. Meerut.

Sttlesh Ktttttar . Antar Sirtgh Kash-vap N4unrral of Plactical Algae.. Cantpus Books Internet , New Delhi.
Surrtr.ir. s( 2005 ('oilcge lirtarrl'I)r'ae lical \ ol, Il. Ne.rv c'entral t3ook Agency (1,) Ltd.

i:,,urr. Ir.r*il rlrit"ti
Qualilicat ion: To stucly th is course. a stlldent nlust have qua litied I 0+2 with B iology/ N SeF level 3 fronr Secror. Skill
('ouncils I)iltlouru Ittrldcl llont II I in (Lliologlr' Asl.iculturei Forcslry).
lracililics: Snr:rrt and lntcractivq Class
otltel l,lequisitcs: Nlicrosco;rcs, Stains, Disscction box, Hacmocvtomctcr, Spccimens, permanent slidcs, Autoclavc,
incubalor. Or clt. lanrinar llotr caltinet. balanct

si, gg*it.'o .i1i, it,ii.nt,iii ti;;' .;ii iil :

lt Upi.,',' !1 UtU, r-titsytr f[q$tg]4i5. con/topi c1.br141y

h t r p : $ 1, w.1 . b,tl 4! y,u bc.ril tllOplfytgludllJlrnl
|1t!.-.,.Ugllq!,i. q.,5 ch i l l. uwi. cdur'b io_courscs/bl l 4apl/pr.actical j. l . h tnr
[t4., ., !tyrlU,t,rtcs._blogs!.rot.conr/p/botany. htrnI

Itttl't. rru rr .l;ro .,r'q,-1 ir-r 92-I(U.lld1'

Ir r r ps : I i r r1g, i uir r ilo1 ipJr|r! qill.g rug,ll_dl'
lLt!pi.1,{glllcq.!LLLIlll.r!-!--!11--tlrnking"nabirrcl ptlt,Azolla'2ir20Cultivation/ModelJrrojct_on Azolla_cultivation.nclf
ltttu-_iLrn.,tctil.ru'tro l 9 7 7 -J 7- l -nropa qation-manual-ot'-selected- symnospenns.pdf

i P'',,g.a,r,i,,"7iLrrt: u4rffii;--

).
-)_
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Suggestr.,rl ('onIinuous Iuternal Evaluation(CIE)nrethods
l'l otal ntarks: l-5
I

| 
()rtc I)r'rrctieal Tcsts,/Rccotrl/Chart/Modcl carrying N4axinrunr Marks 20 antl a Viva-Vocc/Practical Class Intcractron iis

] tl.''i.1,'rl h\ tltr.(r,nLer ltL.,l lr.:reltcr i lt )[)) ol : rrrlrr k:
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Subjecl: Botany
C'ou rsc ('orlc: ll0'f li.l0l't' Crlurse f itle: F),,",;ri,U Flrnts lcle
('ortrsc outconlos:
\fter tltc c()t)tPlction ttf'thc coursc. thc sru(lenls \\,tll bc ablc to:

l,:lrf i]::li],jilltle'tslltttlirtlr 
oi the hrslorv lntlcurceprs untlertying various approaches to ptant taxonomy antl

Corc ('ompulsory

rur:rr. rrrlr'ns ( il,: 25 I Min.prssirrg Murks CIE:09.r. \4.rks tinrrSemesrer rirunri,ation:7-s I vrir. passingMarks End a;;;r;;;;"-;;;i;;il.",';;
___-_Totnl IVIax_. Ma_rks: 100 | Total Min. passing Marks: J5

Total N.. .lLeclures_TL,t,rr.

Lrrir I lropic re

'lo 
lc'arn the nrajo|)attems ot'diversity atnong plants. and the characters and types of'data used to classily plants.-l'o 
cop1p31e the clill'erent approaches to olassiJication with regard ro tt . orufuJi, of data.'l 

tr bccotttc tar,iliar w'ith nr, jor taxa ancl thcir idcntitying chaiactcristicr, unito devclop in dcpth knowledgc of thc(Lltrcnr t.l\unorrry 0l'ir rntjor plant lamily.
'l 

rr tliscoVct'attd use divcrsc taxonomic rcsoulccs. rctcrcncc rnatcrials, lrcrbar.ium collcctions, publications.For the crrtlepreneut'careet. rn planrs. one citn c,statrlish a nurser),, Stari . tancis.aping business, Set up a far.m OrI{Lrn lr pl;rrlrrtirtn crtnsrrlttrncv t'itnt

h

('()llrr)()rcrts.f'1irx.r'r.r'rrv (idurrtilic.tior, norrcnclatLrrc, classrficatron) ;Tax,nonrrc
rcs()urccs: I Ic|blrirrnr- tirncti.rrs & inrpurtant hcr.baria, Botanical garclcns, Flora,
Kcr.s- srrrglc access itnd ntulti-acccss.
I'rincipies and lrrles rrl'BotanicalNtlnrenclatur.e according to I(.lN (ranks and names;

prirrciplc ol priorrtv, birrorniirl s,\sttnl; tvpc ntclhocl, author cilatiorr. valid_

ilt

publicirtirrnl. 
_

1'r'pes ol'classilication t ["i,i.ri.i ----

ld.cntilication ortt.tirgi.rspcr:,,ir. rr,rifi." -riai-Frmifics ca; t,c choscn unr"ersrty
rrisc as pt.r local ar ail:rblc llorrr)
'\ stLrtjY ol tlle lirllotr irrrr trrrrt jlics s ith crrphlsis on lltc nrorphological pcculiaritics
lurtcl ucononric lilrl)orlnr)c0 ol its rncnrtrcrs (trasccl on Bcnthanr & Hootrcr's systcnr)_
Arnar anthuccac" Eultlrorbiaccac. [)apar.,craccac. Apiaccac, Lanriaceac,
Orchicllccuc, Liliirccac. Musacclc. l)oaceac.

- iil0de.'iircnda ln pkrnt tlr,yononly
Bric'f idca on Phcnerics. IJionre.trics. crlacJistics (Monophylctic. polyphylctic an<J
Par;rphvlct ic !I11)ul)s: [, lcsiorlorlrh1, lncl aporlorphy).

t'o( ) LS .Q s( ) F'I'\\ A t{ trs I \ t, LA N,II D fN.t.t I,t c.ATt 0\(ilS ( Mappiug of (i)Parterns(ii) Fcarures (iii) euanrities()t,02.() l0li I I YLll, - Frcc phylogcnctic Sofrwaiq-,
t)igital 'l'axorrorny (c-llora). I)cscri;rtion Language lbr Taxononiy - DILTA
I ntcrnr--t d ilcctorv lirr botirrry.

Artillcial. natural and phyrogenetic. Bentharn and Hooker (uplo series),
Irnglcl anrl l)rantl (uptr.r se,ies) .rrrriospernr phylogeny group (Apc IV) classification
Int'oducti.rr t() tilxo.ouric e'idenses-riour palynJogy, cyk)logy, phytocherristry &
Molecrrlar bioloty data (protein and Nucleic acid honrollgy).

A study r-r1'thc tbllowing fanrilics with cmphasis on thc morphological pcculiaritics
ancl e-conorric inrpo,tancc ofits rncnrbcrs (bascd on ucntham a fr'ootcr,s systenr)
Ra,LrncLrlaceire. Malr lceae. Rutacere. Fabaceae, Myrtaceae , (,ucurbitaceae,
I{ubi,ceac'. AsteLace,e. Apocynaceae, Acanthaceae. Asclepiatlaceae, Solanaceae.
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VII
t.

l. Vilt

(ionrputer usage & Anrlroid Applications

,)l:t,9..1tr.:. 
Pr)r-. \'1it:xrsori Exce I. (r.rir err.y, graphs, agSregare rirncri.ns, rornrulas andlLrct iorrs. rrurr rbcr systerns. c.rr'crsi rn dcviiesi,;.r;ff;,;;;;r: ffi ;r;(il)S tagging. Plant Idcnritication Apps.

,\csthcai0 (_haractcristics ol' l,larrls:

l{antlhau'a. (i.S. arrtl Mtrkhopatihyay, A. 1986. Floriculturc in India. Allicd publishcrs.

.'\csthetrc chalacterrstics of plants. Inglish, Italian, French, persian, Mughal ard Japanese
uir'dcrsr Fr:alLrrcs rrt. gardcn ((iardcn rvail. Fencing, Steps, Hcdgc. Ed;;;;: lo*n, rro.r,:h|ubs ancl shrutrbcrics. clinrbcls lrncl cr.ccpors. rockiry, Flou,cr bicls, sn',.r6'oary, Borcler.s,\\'irror gilr(lclr ). Srrnrc I'ilnrorrs glrr.cicns of' lncliir. (bnscrr.,ator.y, grccn t oi.ica, tn,too,.

[)l:rnt Svstern.ric. A'un K. pa'dey & Shruti Ka,sana. 2020. Jaya publishi,g House.
IJ'iu' l)' \'' rlrtrl Vagharli, \" ( lt)lt6) Field guide lo the comnron treesof I ndia. oxlord Universiry press; Bonrbay.
llratrriis. D 119111r; Indian ^l'rccs (London..5th cdition. lt)71). lntcrnational Book Distributors; Dchra Dun.I)lllu itz M I . Paine. T,. A. anci Zurchcr. [. .1. (200-.1). Principles of inreracrive keys. http:/rdelta-intkey.sor,
rll.l\r \\ \\,\ J .LLtac.!o.Lrl, ,i:lfOt1]-itt1)t-r)\rJnts-Dt iCl-tnlt.l<,

2002 Socirrn

7l( B Arliaria,(2015)"F.lcct|onictlcrbariLrnrandDigiral DatabasePrcpar.ationofConrponTrecsofAnand District,(ir.;a'.1" \4lll, subnriltud r, U(i(', WRO, punc 20 1.5 (irnpublishod)
x l.izettrttL:tcnriitsandR.Strbash.(201,-l)"E-ContentDevelopment: AMilestorreInTheDynarnicprogressolE-

l't'r'tttritilr" ltltcrtlatiotlal lounral ol'Teacher IitlLrcarionill l{esearch tlJfER)Voi.2 No.l January.201] ISSN: 23lg-4642
.ln Iirnd l(cprrrclLretirrrr irr lrlou,clirr-e l)llnts. S. ( lrlncl & c'ourpanl,Ltd.Ncrv Delhi.

10. Stlcc. ( . A l9fi9. Plant Taxononry ancl Iliostatistics (2nd Ed.). Edrvard Arnold, Lonclon.
I I s rrgll. (;. 199() PIilrtt Svste tnrttics: 'l'hc'oll 

rrrrcl Pnrctice. Oxtirrcl and iBFI. r.r-erv Delhi.
i I l)urr,r ,'\.( r()16. []otlrnl tor [)cs.rec studcnts. oxtbrd Univcrsitv prcss.
II l)lrrr:. l) ll lnrj \/ ll tlc-vwood. 196.1.principlcsot'AngiospcrntTaxononry.OlivcrandBoyd.London.
I J I lcn|..c|' \/ Il ancl D, M. M oorc ( l:<1s ). I t)li'tr. ( 'u llcnt C'onccpts in plant Taxonorny. Acadcnr ic prcss, Lonclgn.
1.5 ,\rrstin. lt 2(r()2. Ercnrcrrls of pruntrng dcsign. Ncrr york: .rohn \\,ilcy & Sons.
l6' IlcIt'rLril'i. 1 l0()5 I)csiglning tltc lunclsclrl-rc: n n inlrocluctory guidc ibr thc landscapc dcsigncr. Upper saddle Rivcr,N.l: Pi:lrson lrrcnticc Hall.
l7 Tlrorras' [l ' and S Wooster. 200ii. The conrplete planting design course: plans arrd styles lor every garden. Lon6on:( )ctoptrs I,ubl ishirrg (iroup.
lrl :trtt lirrte' s' 1007 [)nrlissionltl plantirrg clcsrgn: An architcctural ancl horticultr.u'al approach for creating rnixecl bed

plrrtrtirrus. \cri Yrtlh: .lolrtr Wilcv & Sons.
i

I

L_
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l.It!lr_,..-rytlrt .S!sJzbiolo g),c lass.cont/topic-botan)al
l].!U,ltgfLf].-lrr https:iTwww.dclta_
q1[ie1eo r{,',1'rrlds$.h!u lupdiuhqusl,di@
b c g ut rt qr s ltl qr I lr t tpr : /t h rU.urd t.cq\lr1 i l.!u I rc s ri Q,ilrtli

ugges(cd cr;uivulcnf onlinc courscs:

llttp;:. 11'11 1'.s-c4cr1bs ltrliltsg+rrrdqidrtl_tj]wlllarttldgqlr*gr*n*,
htps : _15 rv ladykeaneco I lege.edu. in/fi les userljles/fi le/Dr,%20S tl0N;

'il rnl(art, conl/an
C; 

_\ :L LiIt 9$) ql_11i[': a n d - I\,1 o r I o c o t r- I e d o n a e_ I 0 0 0 /
j ilttp :- I rh:r.LrlLl_cs.r'utger.s edLric.php'lg=J j6690&p-22(r70J7

lltlp.', 11 \\ i11ie Ir--i4lis11i111
t

Suggt,st t,tl ( on I itr uous l.rlalu,r t i<,rr \l el lrotls:
r'l otitl rrrrrrlisl l5

etc.(as decicled by the

17
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.1.

5.

(r.

.:T(

t;i,igi,iinn,cri:iaxi

( r'etlits: 2 --- - -T- 
-. q \"rrl!r I'

i 
_ 

ai;,.t.CbnUrulsoqy

-"---- ,rr.ur.iil;:.'|il;1;, I Min PassrrtgMarks End Se.;;J;;f-;;,;;;;,",';;

( ltU* ( orte: trOTB.t02-[_-_

Alicl lhe corlpletion olthe cour.se the strrdents u,ill be able:

i:l];ll: lli'lJ:lli :::::::.:l':,::|:.:l:!:J".,,,,.,,,.u, and curarcd rbr a pcnrancnt record'r' .bsc^ c. ,'ec.r'd. i111{ r',r1,r.v ;,ranr u,,urpr,or,ryi.,,r 
.:,.ii.,,1i|i :Hi:,u.X;l;*,Ht 

j."...",.11;,".,.rminorogy..fo 
gain crpcricncc u,ith thc vcnous tools and rlc,arrs availablc to rclcntrly plants.To 11g1,s11)p obser.r,atiorral skills and n"f ,f .^p.,.i.,r.,.'

fo itlcrrliI l tlrronurnicully cirvcrsc urr,,y uf ,,urir,.:1rf ,,n,..fo rccrr{rrizc cotnllon ancl rlajor plant fantilics.
I-o I ll(l!]r'\t.rl(l .e sthetic chitt'actet s ol l).rveri,g pJ.nts by making-randscapes,gardens.bonsai,miniatures

.:ll"']]..'"']'u:fe 
c('}llt-clls'l''rli'll'l]:l::11",,,.r 

"'ir', i,,.r,,rcarrorr.rAngi.spcrnrs.

, j n.rr,,riium,, ;li:;;.ill,;:1,:[:,;,ffi],##HfrH# as pcr,aci,i,y)

i illl;:lit,i:lli l[:lJl*ll:ili:it, a FrELD_reuip*,,nNr s. c,oba, positio r ng
I ilcrb,riurr,r;rL.in,, rrrrrrr ,, D-,..,..:._ , , ^rr.., 

u,ild 25 plant spccinrcns b. Lcarn t,, tr.,r,tilIIcrb,riu,r,,rking t.i,rs c...f.1cysi11, ,,,,,r'nrrr*'";;,ffi;;ffi1'1,il;,,,*:,[:#Jl]l,l
[:fl]'J:ll: liT,,:li|,i'll::lS.::l :.' )liil:lil: . 

"nr,,i,,'.,n 
srandard hcrbar um shcers r Labcll\lLg:l!l{:.il.rl!l a r rt r rrr.t"h

I :rrorrornic ldcntilic:rtiorr rrsirrg Jrl:trr t rt r.r.trr[-.r. ( llt::tIr J5 |l;1111..rr Iltc lrrrsir,,t 1,,r,,n,.,,uii..Lr.., ipri,,n {plant Morpirol,gy. Anctonry.

llill:ii:i:;;,iili:l,,li:',:','ll:'lll;i'l::ll:'':,,,,i,".i,..",oinqrouenrharra,,,rHookernarus'stc,,r ot'classitrcation in thc fbrrwrng rir,rriii.r, v.tur..'n.. e^tr..... ip.p;':::HJi]t,,,.],,:1,:.:1. SropJrular.iaer:rc., Ac,,rlrii,ca.. t oLri,,tu. 1[..,riaccirc_). Ilubiaccac.
Irkrrrtifi cation d uring ;*.;.i;"i
It ( .tttluelittg S1;ot iilcrrtific.titrn (llin.r,ial, Fanrill,) ol'corrnlon wild plants ft.om t-ar,ilicsinclLrclcd in tlrc rlrcoruiclrl .1,,llalrrrs tf rri ,"'t"lr,,,,ii1cci) arrd rnaking F-ltj1-D NoTE BoOK,'tl lirlirg S,',re rl ir 1.rugc .l rie rrl-'o.k. usld in trotanicar Survey of India.

b' Describe/c.mpare i)owers in se,ri-reuhuical language giving v.S. orflowers, .1..S. 
of

il),;lili); |]ll['lffi:lll.an'li 
Fr'lr 

': 
r I'"""'i';.lJ::;,rn nii ,,,ig,, ,;;;;;;r* ,"cspcr:tivc

Year: tl Sernestei: IiT

Courscti@

No. of Lectu

L Learnirrg to r.rsc ITXCLL Mrcrosoti powerpoint and WorrJ., WORKING WITHFOLDt:tt AND WINI)O\\,S t_rTIt_[.y, (,1(EATE AND MANAGEt,il.t s ,\NI) l;()IJ)t,R ,l ttr r



vil

"f
Suggcsl crl ltcrrtlirrgs:

?jl:,1.,|, I]lll,.]1,:- 
o:: 

"^, 
,,,rrarur.c prarrr currr.rrc. - Agrobios. .rodhpur. rndia.

',li:'l'lt il;llillilll:ii:;fi ilxJ,;*l$l'j:::;i;:,.,,,{iir1,.ir K rn,crna,iona, pub,ishing Housc pv, L,rj
l]il), ,) 

,^,,l,,llli:il,::1.,i],,,i;; ;;d,,;,,;'iiiili,;'^r,il ;lilii;llTil_ ...../\ \,,,,r/,r(s rr()rrrc L,i,de,,)9. (2t)03.t Agr.obi.s,.locl'pur, lndia.

,:ll:lll; );'; l,i]'li],::ll:l:1:: :l:11 ::.,1,,i,,." 
,u,. n,,., scienrists .Agrobios,rodhpur, rndia

I

l
I

l

l.

i
I,:, ], Y,ll, I l:,r, 

r,",ric,ltr rc un.r <;.r,r.,,ing -, ; il;:.:;:il.1].;,:ilffX
l,,lllll.ll'l 'lll::l:i:llll:".: 

r\L * c' 
"',i,,,,.,..,n";;r;:,,.illl',.,llill-r.n,,Nirrrlrlsen \ . I Iot.ltculturc .Sat.as I)rtfrliciirron

i f . iJr irisorr. l). & i., l-orntan. cds, I 99g

1 (r. llarrreslr Llarrgia l.carning Cttnrputer Fundanrenrals.... Khanna Book publishersi 7 u"sc'l'.K. ct rVIukhc,,if...D:: r972, (iarcrcnirrg in lrrdia, oxf.ord & rBH pubrishing(io., Ncw Dclhi.:i Si*rllrLr' \r'K.. r9Eig. prant prtrpagarro,. wirc'Eastcnr Ltd., ,angarorc, Maar.as.') Ilitrr'llrirrarr' (iS rtrtcl Mtrkhopuclhyay, A. 1986. Fl.riculturc in Inclia. Allied publishcrs.I ttt llolc' I'] \' rintl Vaghatri' y iiqso) tti.t.lguirlc t, the corr.rr.r.ron o...r,,rrnuiu oxtbr<J Univer.sifypress;Bombayir \\()'r'i\lcv r's' rggr'r)rirrrtcrrilcclirgr,,,r h.,b,,riun.,dcv.-r.pnrcrrt: Anranuar.l: ll.irrtdis' t) t1906) Intliarr lrecs 1L.,,ri,r,,5rh ediri.n. tou t,). tn,.rnurronal Book Distrihutors; DehraDLrll Drrllw'itz'M J'Paine'T'A andZurcher,i '',truur).principlesofi,teLactivekeys.http://delta-inrkey.com
l.l t-!1,S.. /tytu-t.Jpacc.co. 

u kl school_i rnprovcrlcnt/ict_rnark/
l4 vl'rrriLrl' K S and rrl' s rr,1ukrcsrr r<urnarGl.) (r998) A Irand book or"faxonomy Training, DST,N.Dcrhil-5 Naik'\'N'(1984)'[-axononryot'Angir'rspr'-r'nrsJ'araMcciror.r.-r{iilpublicationconr.Ltd,,NewDclhi
l6 l)ritlllrk li Il (l{)01 }A Ptrtttcr t'l'(',,rtscrr'rrti,,r, lli.losv. Sirriruer Associates, Inc. prrbrishers

r.,,,,. l],1'll,i,, i],.lllrll,j;,,,', ',11,]:l,l,l''"''','rcs 
n111f rg'('r111,c1ucs oI(,.rnr",,n,.nu,,.-u raxo,on,v Brakic,

.',.],,,, 
t""t"'(' (l(x)-1 ) l)litttl Syslernalics:l hcurr irrrrl P'rclice oxlirrcl ard YIIH prrblishirg c)o. pvt, t.td.. New

I99e).

10. Dc \/ogcl. [] I- 19S7

I'e I-le,bariLrrn Handbook. 3*i ecl. Royar Bolanic carcrens,Kew(Reprinted

Ma'Lrrl .l'r'rcr'[ru.iurr 'r'axoronry: 'l rrcory and practicc. uNESco, .rakarta.

I

'\rrggt'rtcrl cr;uir irlcrrI online courses:

Ir t llr :,,cg-r 4 rrt.q!14q1ry!2i rs11sirU/l :14567&91Llil96/_llu41-5.pd1.
lu.ttritr_uu:ti,r. guu. t.,...oll talprwd,ov*p rffi i

]lqtrru-b&iu erul (:7rl r I s

l.l ,rul rnrrks: 25 
.suggesteO Coniiuuoui lnteinat Er aluatiol,rc,f gtrutt u*

10

Pr'.rc lr..r. h,,ru sirrg tir l:lllr crrt
tiriJer';nl I.^\lurl serr ree.
H-l\4ai I accounts, Scnding,

sitcs Lrsrng ,.,i crr 
-[in.]-il;t,r..*l 

,ndc;ra;d
( )Lr I looli. y'uiroo rna i i. rctli tllnai I .t. prr.ti..i Clr.uing
Itccciving & Storing ol rnails.( r'cltle rrnd pllticipirle 

irr
Mccling

vir-rtrirl conler.encing in an inlet.aclive Zoorn
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)rtrgra 

rn nre /Class,. D iplontu

Sutl.jcct: Ilotnn5'

('orrrsc oulc()nl(,s:

( rcrlits: -l

---fVtx-fVf ,rrf.r Cf U X
\1rr r \Jrrrks I,. nd Scrrrestcl. Flxanrination:75

_!_f,lirt l_!ll. Nlarks: l()0

,\liel llte t,urnpletion ol thc eour.se rhe sluricnls r.vill be able to:L'rrtlcrst,rd a.our tho Lrscs..l ,l.rrrrts ,ritf t,,rru.,,,, plunt-una crtrployrnont

;ll'iiJJll;lllli';il],i,;""'i 
ri;rrvsis rcr,rc,r ru Lrrcii.li,,urry i,;;;,;;,i';i;,* nnd.,,n,n,,,icproducrs

krltttt itbttrtl tlrc itllporlatrcc ol'Mcclicinal plants and its usclul parts, cconomically irnportantplants in'rrr 
tl.ilv lrrL'arrd arso.bour rhc tracrition.r ,,.;;.;;;. and h.rrrs. and its rcrcvance i,t'no<lc'rn tiltes.

Core Compulsory

,, li.or:rrrr ol'uili. l.iiicr.s. rirlrhcr.ricltlirrglllutrti& drcs 
- - -

, "::i.;ll,],i:lil'UJll:ili:lli'J;ll:ll;,:l,'llllt:.t:lll 
rrru,r',,rci L'(,,no,nic uscs vicr,ring Fciibru

/ *;;i: 'llirxils; Sugar, Starch; F-ibcrs; ['apcr'. Furiritori.., a rrln,,i..oio,]i.r, nuuucr, oy.r,i,,ru.r,
I

rrr i I :l'llll:ll;l1r 
rr.rarrctirirr oTnro*eis'-vc

I ljll ;ffiI csr."'cnhol,sc 
currivarion ni,.oL. C.',m;;;iffi;1,),:'ffi#:ilii il',i,il',|.L,,*".-I I,* .t ;i..r;;;-]1T..lL-*9!t-* !:t9liJi{i:_t:g:,,[!1u,,ing'Hya,oponi.,.-_ _+ _ .. _ _ _.:_____ !.r * ,.^\/,,r ,:1ll_::E:11:lusrng Hydroponics.

I l]']l:Jlr.:,1r";lji'1't 
\\ ll'())' l)utr'ttr ,\;r le7{) irrrrl irs arncrrttrrr,;rrrs. ll-AC, Nt{r)c. Rights,

I I:ii*llrl lyliifilrrllii ,];u,,li.,,,llJl,lt,lt;*itT,Jtffi,,i:iilii,],]il.-,ffiIi
.|:]]',r:.**.@."Jiliiil:Tj].ProtectiortolTraditional\ | Erhrlo')0tan),

] \lcthodolo*ies oletltnob.tanical researoh: Field work, I-iteratur.e, Herbaria and Musea and other
I .ii,::l:,;i:i??illl::,1,1 ],,p;',,;;;;;;,r,nountnn" in rndian sysre,,is or nredicine (SirrdhaI .\rurr.tra,,,,o i',,n,,1,'ir,,r.'l,il'nvi:si,, 

^-'i,l';;:lli]r'lJ:j,ilX;lcrns 
or nredicine (Sicldha,

i .|;lli iJl" 
lutlgt krtr'rtrtls cliscrasu cirgnosis, rrcnr'rcnr, rncr]icinar prants. pranr conscrvarion and

---_ _- t --

\tLr(l) \rl c()rrIrr()rl Ilrnts usL-d by rribcs (.1egle ntu,rnrelo.s, Fit'u.s religiosa, ('.v,fiodon tlac.tylon,

l,: ,1.1:,,:l',1;l ,,1,1i',1,1;,,1,j: I :::,!,:,:,, :i:;,,.::,,., il-1,:i,,1,,r,, 
rs :,vtu,tic,,v) Erhn,,botanicar aspcct otc()nsc|viltion anci nranagcrncnt of prant ,...urrr.r, pl.cscrvation ot,prinrcvar ,#li;i;illl:j,,]ol sirc'cil gro'cs ol'ir(ri\ icrLrar spccics ,,,,,i ri,,,.riarl'Lrscs crcpictccr i, o.r cpics.I)lrrrrt: il llrintlrrr., h!.altlt cii

trrtl 4lra. tntti,rn r)r,n",...,,,:":j"l|]:ii]]',::li:i"11 plant.s' Tinosltora, Acoru,s, ocinrutn, Turmet.ic,____-,! , rri -1l,,.,. tncli; ri l,lrar.nr.."p.ir, e,;ii;; i;;;g_r" 
":;"",;:;:!il[: lilJ#;r;,?ri,::

r: lV paper-l

)\lin.passirrg nla*,,i Cf O:ffS
Mirr. Passing Marks End Scnrcstcr Examination: 26'l'otal Min. passing NIarks: J5
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I Pi,r, "r""grrr\-
, ,.,:ll:, 

:l,l.l', 
ot't[r.rgs tirrc:onrnrcrciirl nrarkct - organolcptic cvaluation of drugs - Microscopic

I c\irltrirlloll ol drLrgs ' I'ltysical evalLurtiiu of dlugs - Actrve ancl inert constituents of drugs -
I ( l:rsrrlir';rrinn,\l ilrrrd,r1.,,1i. i,,,1i.,;.1,,,,t r..,,,-^
| 

( lrrs:riieiltiolt o,l drug Plirtrts - irrtlivrtlLrirl rllugs - drug aclulteratiou. Souroes of crude c1.ug-s -
] *,o15- r'hizrrLc. hulb, c,r'ru. le.res. slr.rns. florver.s. liuits ancl seecls:

I trlgurroleptic study ol'ltlhatotlu t,a,sic'a, /ndntgrrtphi.s Ttunic:u/uta, lzcrclirachtu indica,
I (.rtt'itttrtlnrnt sutir\nt, Daluru metel. Eclipto alho. Emblica ofiicinalis, Or:imum sctnctgm,

1 l'!.:'lt,,1!t::t Lttttut_'t.\. Ritirru.r comnturri,s, L'incct ro:ea and Zint{ibcr LtJiL"itrute.

\ lll I ( trllcetiott ol'rriltl hcrbs - Capsrrlcs-cornprcsscs - Elixirs -Glyccritcs - Hydrotherapyor Hcrbal
b.tth - [lcrbal oils - LiqLricl extr-ircts or ]'incture - Poultices - Salves - SIippery elm sluny ancl gruel
- SLtt.rrrttsi(orics -'['r'trs. I)lrrttt uutLrrrl proriuets. general (letcctiorl, cxtrac'tion and character.izition
I)l()\'c(itllcs. (ilvcositlc: atrcl Iilalottoirlt arrtl tlrcraltcutic applications. Anthocyanins and
('outtritt rtts artcl thclaPcutic applications. Lignans. Iclpcncs. Volatilc oils and Saponins,( ar,tc..ids ancl Alkaloids Carolcrroicis irrrci pharnracolr.rgical activitics.! \ o.\,rr[r,ru] (urlr /lrtrdrurus LilrutuilolUS iUl(1 ptlilrntacologlcall acttvlllcs,

K,'e irlr.rt. S.1.. (:01 l). [:cotrorllic Botuny irr thc Txrpics, MacMillan Publishcrs tndia Ltd., New Delhi.4th edition.
Srrntbrrtrttrtltt'. AVSS & Sttbrrlrrranyam. NS (2000). Economic Elotanyof Crop Plants. Asiatech publishers. New Dclhi.
Sirrgh, D.K lrrd l( V. Peter. 2()14. Protected cultivation of horticulturaI crops. New India publishing Agency, India.
liL rlill' |r [)ltrt rttltrt. ]016. SLrstainublc cxrp protcction undcr pr0tcctccl cultivation, Springcr. Singapore.
'\rnit Dcogirik'rr 2019 ,\ lcxt IJook on Protcctcd ('ultivation and Scconclary Agricultr,rrc. Ra.ilaxrri prakashan,
\rrr.rrrultrucl. Irrtlru.

Sirruh. ll..l] Sinuh.N.Sabirarrcl MH;rsatt. l0l4,Advanccsinprotcctccl cultivarion NervlndiapublishingAgcncy, India.
Sltattrrit.()l) 1e96. IIill'sLconon.ricBotany(Latel)r.nFHill.adoptedbyOPSharma).TataMcCrawUl-it Co.Ltd.,New
f)Lllri
.lrre .1.Ilitttrttt. l9i)T.CirecnhoLlses: /\dvancccl Technologylorprotectedhorticultr-rre.CRCpress.
I(r'ishnarrrurlh\. K.V. (2004). An Aclvarrcocl Tcrr rbook of'Bioclivcr.sity - principlcs and practiccs. oxtbrd and IBH
Prrblitations ('rr. I)r't. [.ttl. Ncu'I)clhi

It

9.

l0 \.1( .'\chirlll: Icrrbook on intcllcctr.ral plopertv rights, Asia Law Housc (200 l)
ll \latt.irrla (iurtr & M.B. Rao. Undcrstanding Trips: Managing Knowlcdgc in Dcvcloping (tounrrics, Sagc publications

(l(x)l )

I:. ( jrrrrqLrli. IntellcctLral I'roperty Rights: Unleashing the Knowledge Econonty. Tata McCraw-Hill (2001).
.\ttlttrr Rirplrtcl \{iller, Miclreal ll.Davis; Intellectual Property: Patents. Tradenrarks and Copyright in a Nutshell, West
( ir'.rLtp I)11[]15l1rr\ il()00)
,l;tri.L.lrr.e \\':rtrrl. Intcllcctull l)ropel t)'r'iglrts in thc \\''l'O arrd devcloping c6uptr.ies. Oxfilrd University press. C)xfbrd.
.l.,irr. S. K. :rrtri \' \lttclr-rtl lt')q .,\ Illntihotrk ol lrtlrnohotanv. Uishe n Singh Mahcndra Pal Singlr,Dchradr.rn.

.lullrc,i. ( . l93l ..\n Inttodue trorr to I)lant l uxonorrry. C.'arnbridge University pr.css, Ctarnbridge.Lonclon.

.loshi. S. (i.20(X), Mcdicinal Plants. Oxford and lBH. Ncw Dclhi.
KoLule. C'. lnd (iol<eale- Plrarnrocognacy- Nirali Prai<ashan, NewDelhi.
I ;rd. \' l()s-l A)urrcdl -"fho Scicncc of sclt'-hcaling. Motilal Banarasidass, NcwDclhi.
l.urt js. \\i. tl and M. P, F. Ehvin Lewis. 1976. Medical Botany. PIants Affecting Man's Health. A

\\/ilr:r' Irtter':cicnce Publicatrtrrr. .lohu Wilcl anrl Sons. Neiv York.
I:irrr)()rltli. ,'\ \. rtrttl Srcuratttan. B. S. 2(X) l. ('rrllvllion ol'rrrcdicinal and aronratic crops. Univcrsitius Prcss.
Il.rrl).rrtc..l lJ 199r. l'lr1'toclretttiertl nr!tlrods ir gLriric to rrrodc'rn tcchniqucs olplarrt analysis 3 rd cdition, Chaprnan
lrrd ll.tll.
Ycstrtlha. l).. (icctha, S arrd lladhakrishnan, V. 1997. Allicd Biochcmistry. Morgan publrcations, Chcnnai.l. Gurdeep
(-lrtriual. 19S0. Or'{artic clternistly olnatulirl plotlrrctrs. Vol. I. Hirnalaya Putrlishing house.
hrrl'r. P. S ;rrrd .lirgtap. S.. 1012. Pharrnacerrtical nredicinal and natural product chentistly. N.K. Mehra for Narosa
l'Libli:hirru llorrsc [)r,t. Ltd. Nclv Dc.lhi.

15. \\'allis. 'l F 1946 'l-crr book ol'Phulnltcognosl . .1 & A Churchill Ltcl.
](). rsclrrr'. ,\. )(l I l. I)lrrrlruire trgrrosv. \,1.1 1) I,rrblrslrcrs" C'hcnnai.
)1 .l;rirr S h. l()l(9. IVclhtrds ancl approachcs in [:thnobotany, Sooie(yolEthrrobotanists. Luoknow.
l3 Shalol 'l ilgner. N. D lc)t)9. ilerbal ureclicine - Fror.n the hearl ol'the earrh.Erln. l. Printerl in the USA byMalloy

I.itlr,rlralrlri rru ltrr'.

-r9 l']:rl. l).( ,t,litttt. S.K.. l99fJ.-fribal Mcclicrnc. Naya Prakash PLrblishcrs, Calcutta.
.lt) l)irltrr .t \,lul<elji, 1952. I)harrrracogt)osy of Indian roots of [ihrzonts drugs. Bullctin No.l Ministrv ofllcalth,

(ior t. of'lrrcliir.
I I Yorrng l(crr.
jl Shulila.lt.S
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Il.W., l9lti. l ert llook rrl'l)harrnucosrrosy. Blakiston C., philadelphia.
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i ()rrc'l csl,'r\ssignnrcrrt.s (hantl wr.rflcrr or.typctl 500 -l-500 wordsl/euizzcs/ [,rcsentation ctc.(as dccidctl by thc tcar,-hcr)ciri r) r)Ir l\lrrri.rurrr Marks 20 and a viva-voce/class intcraction ,lr'5 ,rrrk.intcraction ot' 5 rnarks
Sugg(.slc(l equir alcnt r,r,ti,re ,esourscs; htt}lr/!\**
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Itjtlg,fl tl'crr r: ll

( rrrrrse ('orlc: ll0'l-B-l0ll)

()urs('outconres: .{ttor thc conrplction ol'thc cor.rrse the stuclcnts willbc ablc to:
, l(lt()w lb()ut tlrc conrntcrcial proclucts procluccd 1i,om plants.

l. (iuirr thc knori'lcrlgc alroLrt cultivllion prircticcs Lrl'strlrr_. r.cononric cro1.rs.
. L'rttlct stanrl lbout tlrc ctlrrro[rotarrical de.t;ri)s ot lrlarrts.
Lcarrr about thc chcnristry ol'plants &hcrbal prcparations

tll !ff,19 . prorectc.d cultivalor, arornatic oil producer, pharrnacologist or

Max. Marlis CIE: 25
\4arks l:lnd Scnrester Iiralnirration:75

'l ol:rl i\lur. \l:rriis: 100

conll)itlt y.

Min. passing Marks CIE:09
Mrn. Plssirrg l\4arks lr,nd Semester Examination:26

I-t-

T'otal NIin, l)assing Nlarks:35
'l'olal l\tr. o1 Lccturcs-'futtir.ltls-l)r'actical (in hours pcr weck): 0-0-2

[,eqLrnre: Pea or rlrrruncl nut (habit, liuit, seed structure. uricro-chenrical tests)
Sottrce of'sttgars and stalches: Sugarcarre thabit sketch; cane juice- rlicro-cherrical tests);
polal() (hilllil skutch. ttlbcr ntorpholoi.ry.'1.S. ol'tubcr to show locllization ol'starch grains, W.M.
ol'starch) grairrs" nticro-chcnrical tcsts.
-l 

c.r- tcl lcilvt's. lcsts lol rantrirt
i\'lustald- plant s;tccirtrur, scccls, tcsts ti)r tirt in crushcd sccds'l irntrcrs: secliotr ol- young stcnt.
.lttl.'- sl.rccitl.tcr), lrilrls\ct.sc sccliorr ()l'stcnr. tcsls lor lignin on T.S. o['stcrn and study offibcr
lirllorr rrrg nli.le cfirttolt tccltrrrqrrc.
Stuclv ot'spccinrcns ol'cconomic tmportancc mcntionccl in LInit l-& ll

it.nr,i .*i,,r CiJrt*,ri* - -
I icltl I isit to Crectt houses ibr understanding FloricLrlture & vegetables production Development of

Itltlt-rrltclttics ntttricnt soltttious & rrrnnrng rlodcls tilr cultivation ofvcgctablcs
I)c vL'loPttte tt t tr 1'ltr dt o1l,rrtics llrrtriin I solLrtious & running nrodels tbr cultivation of tbclder

thc (ieographic lnrltcations on Map.
Lindcrstand -Nakshtra Vatika. Navglah vatika and dcvclop in your collegc
-l 

,r e11,'',., tlte ttlttttcs ol tltc Ilitttts itnrl Brrtirnical rrses depictecl in otrr epics.Visit
NIS( Alll,, \*r l)cllri

- 
Elh,r<,t rtr,Ly
Stuciv of cornnron plants uscd by tribcs. Acglc nrarnrclos, FicLrs rclisiosa, Cynodon
d a ctY l()1.1.

Visit I tribal arca and collect inlornration on thcir traditiorral nrethod of treatrnent usingcrude cirugs.
I'arrttlrarizc witlt at lcrtst 5 firlk rncdicincs and strrdy llte cultivation, cxtr.action and its
rrctlicinal applictrtion.
()b:t'rrc tItc 1'rllnts o1.cthuoltotirniclI rrnportartce in your area.
Vrsrt to an Ayulr,crlti collcgc ol Avurr.,cciic Rcscarch Institutc / Hospital

-i;-

Scmcstcr: l\/ Irapcr-ll

ourse'[itle: (]onrnrercial I]otan1 & phl,tochemical Anall,sis

C-orc Compulsory,

23

Srrggr:sletl lrlr/virlull erpcrirnerrl

( l)erlirrrrr nrin i rnu rrr th ree rnents Ironr cach unit)
l,lcurronric Botan1' & N,licrotechlrirluc:
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\l Instru rncntution lrnd hcrbal lrrepar.ations
I)r'i'ul.gr c'.psrlr,s .l'hc'bs/ [)cvcl.p r rcrtral oils/ I)cvclop potrlticc/crearn
irctir e ing|edients Lrsilrr chrontatoer.aphl, Spectxrltlxrtolnetry

['lt rt r'n rit c og n ost
)r'tlrntijuItic sturlies ()t'Plilnts nrenlioncil in lhe theor.y:
I. Nlorphological studies olvegetarive and tlorai parts.
2. l\4icnrscopic prcpat.ations ol'root. stcrn and lcaL
J. Stot)tatal rirrrrber anrJ stonratal inilex
4. \'ein islet nuntbet'.

5. l)alisadc ratro.
6. lribrus and vcssols (ntaccration).
". \t.rrr'lt tcst

ll. Pr-otcrns ancl Iiltid tcst

\ II l)ctcrrlliitalion ol'll)c pcrcentatc ol'Ibrcign lcalin a cilug cotnposcd ol'a nrixturc o['lcavcs.
l)intensious ol'Calciurn oxalitle crystals in powderecl crude drug.

l)relirlrirtary phytoclrerrrical tests hrr alkaloids, terpenoids, glycoiides. r,olalile oils, tannins& resins
,nr. 5 lrcrtraI prcplrlutrons.

I{tr:e Irn... r\. l(t I L Pharnracogrrosv. M.lp publishcr.s, Chcnnai,
,lrrirr S. I" l()s9. lvlcthods and apptoachcs in Ethuobotany, Socicty of Ethnobotanists, Lgcknow.
l'al. l).('. &.lain, S.K., 1998. Tribal Mcdicinc. Naya prakash publishers, calcurta.

[)atta & N{ukcrji. l9-52 Pharnracottrrosv of Lrrlirrr loots of Rhizonrc drulgs. BullctinNo. I Ministryof Hcalth,Covt. of
l rttllr.

Yotnrg Ken. ll.w., l9.1li. 'l'ext Ilool< o1'pharnracognusy. Blakiston C., philailelphia.
ShLrkla.R.s.. l(x)0 Forestrylbrtribal developrnenr.A.H.wheeler&co.Ltcl., lndia.
lia,itlrrrLlhLrri. S.l)., 19,L (l:cl )Rcccnt at.lvanccs in Mcdicinal arouratic ancl spicc crops. Vol.l,-foclay&Tonrorrow
l)rir)i!.r \ ;rrril publislrer-s. New Delhi.

Klrrrsinr S \1 llotanicll Microtechniques: principles and prar;tice-

Santbittnulthy, AVSS & Subrahnranyanr. NS (1000). Econon.ric Botany of Crop plants. Asiatech publisher.s.ew Delhi
SIrrsh- I).K irnii l(.\/. I)ctcr. 1014. Protuctr:d r:ultir.ation ol horlicultural crops. Ncw Irrclia publishing Agcncy

as dccidcd

Srrggeslcrl orluir':rlent online courses:
lrrps: t*rr.cnrrqrrcnqq{lriii.edDlctrrlrS]I/!.q,rrlLUcJ,pdlblddoc-144(rL5-.!dl
lrtr1r: nopl nist':rir.r'cs.1n'lriytcllC I l.ll5(t739 +5f?i
iittl,y \\\\\\-\\rl)(,ult erpr4.l sjrcs, llir,ltiir_]!,!r't(1r,1!t:gsillllt7!ll!dL,l!!ljk+dt
!r t i p.s.. 1,_r1' ry. l2e r1rl li. c' tl111 C1lrtuuglera l - [qlU]l_lgtgllqu l t ur.ei
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Ycltr: lll Papcr-l

Srrb.ject: BO'[,\NY

('oultc C'ode : t]O'l'8501 l' Plant Physiology, Metabolisnr & tsiocherrristrv

( ortrsc outcont0s:

\lie'tltc co'rrnlctr.Lr r,ltlrc ctturse the srudc,ts riiil lre atrlc trl:
| ' ['nti''r'stltrtti lhc tolc ot l)hysiologicltl anti rnr:rabolic proccsscs tirr.plarrt grorvth arrd dcycloprncrt.
l. Le,r, the svrrpr,nrs olMineral Deliciency in crops and their nlanagelxent.
J. r\ssi,rilirtc'Knorr'lctlge uborrt lliocherrical constitLrtiorr of plant cliver.sit1,.
'l'lttrtrit tlrc role tll plants in cicvctopnrcnt ol'natural products, nutraccuticals, dictary supplcnlcnts,antioxidants

()ore Compulsorl

IV.lax. \,larks Cll!: 25
l\lar. \,larks llnd Semester lixamination:75

'Irllal \Iax. \'larks: 100 'fr,rtal NIin. Passing Marks: 35
Total No. ol-Lectures-Tutorials-Practical (in hours per week) a-0_t)

'l'opic

lil,r,,t-,r,rie i.ic[iiiii,r. rri,,.,ri,t1i,trtitii',, iirrl*pi;ri;" ,"d rr-rl".r,ti- in pt r*,
Ilull()11iu)cc ot'u,ater. rvater ltotetrtial and ils con1pe11sp1r, Transpiration and its significar-rce;
I' irclors lr llccti ng traltspir.atiorrI Root prcssur.c ancl guttatrttn.
( t'ilr't irt ot essetttillitv ot cletuents: Role ot essential elenrents; Symptorns o1'rniueral deticie,cy
in rulr.jor orops,

M in.passing lr..1arks Cl E:09
Min. Passing Marks Enrt Semrrster Examination: 26

K|chs evcle. (ilycolysis, lirte ol'P;rLnate- nerot)ic arrd anaelol.lic respiration and I'er.rnentation,
lcgLrlltiort ol'glycolvsis, oxidative pentose phosphate pathway, oxitlarive decar.b6xylation ol
P\ rtlYatc. rcgLtlaliorl ol' Krcbs c'r'olc. nritoshonrlrial cloclron transport, oxiclative
Plroslrlrorylatiorr, A I'P-Syrrthctasc, Clhcrnrosrnotic ntochanisrn, P/O ratit-r, cyaniclc-rcsistant
r c:l)r |ilt i()n. tirel()r's lr l lccl r rrg rcspi ratiUn.

\it logt,rr \lt tabolisnr

l-ipi<l \letabolisnr & Photosvnthesis

Nilnrte lssirnilation. bioloqicnl nitloqcn llxrlion (exarrples ol'legrrrnes and
J'lr.r:iolrrql anti Iritruhe rrrisrr'\ ol rrrlrogcn tlxation, Arnnronra assimilation
rutluttil'e arnination antl transanrinatit.rn. arrrirro acid synthesis,

rron -legLrrnes),
(GS-GOCAT),

l-iPitl \lctrrbolisrtt. Syrrtltesis itncl hre llidown ol- triglycericles, -oxiclation, glyoxylate cycle,
:lltl.,'llr,t"cltesis arrtl rts rols in rrrobilizatiorr ol'lipicls during scctl gcrnrinatioir, -oxidation. ;
l'ltotits\ tttltcsts. l)igrtrcrtls. Actrorr spcclra lntl Errharrccrrrcnt effcct, Elcctrorr transpotl systcrn
it,,:t_ll!t,!U1,t1lhirrylui.n. C3_:! !lLl,ttl,,.V.rlresis. CAM- Ileacrion anrlSignilicance
l)lirrrt I)e r clollrncrrt. \lot cnte nls. l)orrrrancl, & llcsponses
I)ur e ltil,trtutllrtl toles ol'I'lt1'tohorntorre s (ar,rxirrs, gibbercllins, cltokinins, ABA, etlrylepe.)
aulorlorrlic & paralonic ntovcnlcnts, C]ontrol and C'oordination in plants, Photopcriodisnr
(SDP, t-DP, Day nctrtral plants); I)hylochronrc (drscor,'cry ancl structrrrc), rccl a1d far rccl-light
Icsporlsc\ rrr plrotOrro|phogcncsis, Sccd physiology & Dornrancy, Vcrnalizatiorr &

No, ol'
Lectu res(60h rs)

25

l'roglarrurtr.( 1,,r., l)cgr e.
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\t ('urlxthwlruler'. Nomonclaturc arrd classillcation; Rolc ol'rnonosacchariclcs (glucose, lructosc,
sugul ulcohols - r'nurrnitol arrd sorhitoly; I)islscharides
(stlrll):e' tltaltose. Iitcltlsc). oligoslccltirlitlcs ancl polysaccharidcs (structural-cellulose,
lrcrriccllrrlrtscs. pcclirr, chitin, nrucilagc; storagc - starch, inulin).
Lipilt'. Storagc lipids: Fatty acids structurc and tirnctions. Structural lipids:
I'lttrsphtrllvcct'idcs; I-ipid tirnctions: ccll signals, cothctors. prostaglandins, Introduction of
Iipitl ruiccllcs. ntoltollyers. bilayer.s
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p;irtlde bonds; [.evels ol' proteirr structur.e-prirrrary.

Isoelectrrc pointl l)rotein denaturationsec()n(lar'\. Ilanrchirnrjran l)lot.terliiu-y irrrtl quaternarvt
runrl biololical roles ot'plote ins

\ ill

[)hr tourrrlicnls, Nrrllaccrrticals. dictaly srrpplcmcnts and antioxiclants.

i Ilopkirrs.\V(j.&lliirrcr,N.P. Itttrodrretiontol)larrtPhysiology(3rcictJ.)2004,.lohnWilcy&S91s.- A Ilittrrlbotrk orr N4irrclitl Ntttrition And Diagnostic Tcchnicluos Fur Nutritional Disorcicrs Of Crops (pb)ISBN
97sEl775l-ll-TLditiorr :0lYear:20llAuthor: Pathrnanahhan G, Vanangarnurli M, Chandrasekaran CN
Sllhvarnoorlhi I(. Bahrr Cll , Blhu IlC. Booprrtlri pNpublrsher: Agrobios (lnclia)
.l;rin. \' K. lrrrrrrlirrlcnlrrl ol'l,lunt l)hysirrltrqr, 17tlr cd.12(X)4. S. ('hartd and Ctornpany.
SirltsbLrtl. l:8.,\ I{oss, ( .\\'. I)lrrnl Ph1':iollg) (+th cd,), lg99l, Wa<Jsowolth Publishrng Corlpapy.
l)itttJa\. S.N. & Srnha. ll.K, Planl Physiokrg;'tlth cd,),2006. Vikas Publishipg l6use pvt. Lrd.
\lrrkhcrir'e " S. ,t (jhosh. A. Pllnr Phy'siologr, (lncl ccl.). 2(x)5, Ncu..c'cnrral Roirk Agcncy.
(lr;rLrtllrLrli. l).l"lr. [).K.. arrd Ilalder, S.i\. I'landbook olPlant 13iosynthetrc l)thways 200ti, Nelv
('r'r rtrl I llt,oli. .,\gcrrcies.
\ot'l. l). urrcl \ocr..l.G., llio-Chcrnistry (3rd cd.),200-5, John Wiley & Sons.
\ltr{hcus. c'.K . \'arr llolclcr, K.l',. & Ahrcn, K,(i. llio-C'herrristry(3rd c<J.),2t)00, pcarson F.tlucation.
[.e lrrritrtcr. l)r'irre rplcs of []iochcrristr'1 . Sirtlr l'.rlition.20l3. I)avid L. Nclson, l\4iohacl M. Cox. Froeman, Macrnillan.
Slir rrsrrn ir. llN l()()(r. PradceP's tJotanl, Vol. V. l,radecp I)ublrcarions, Jalandhar.
Vcrnlt. SK, Pltnt l)liysiology and Bioche.rnisrry. S. Chand & Sons, Ncw Dclhi.
lJtttltitrrotr. (irttissctt ittrtl .ltrrcs. PIant Plrvsiology & Ijiochertrislly: [3iochcntislry and M6lccular Biology.l'plants,2000,
I K. Irttclrra(iorrul.

llrirrrcsll (iLrptir. l'.1'ficacy, Sll'cty and'1-oxicity brings togcthcr all cun'cnt knowlcdge rcgarding nutraccuticals and
tllcrrpole ntial toxic cftccts. 1016. Elscvicr.
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Hlrbolne,.l.l]. It)73 .Phytochernical Methocis. .lolrrr \\,iley &
\\ irls()n. .l l).. llrrl.cr-l .A.. llcll. S. P.. (ilnn. A.. I cvirrc, M
6tlrctlition. ( old Sprirrg I lalbour- Lab. l)rcss, Pcarson Pub.

P.K. (iu1rta. tslOl'E('HNol.OCY AND CiENON4 ICS. Rastogi Publications.7th Reprint flst Eclition): 2016-20l:

\riggerle rl et1uir ulcnt online cout.sesl
j l. ;rt'i,h) ni,rIr,!rr - :irrti-rrrr'tabttl ispt1 l 7;33

[]lt).\ r-() le$ :uL I 0-1rrt-on h nq-clnsse.1

lltltl,-r:,.i1'111r..,,svltrrrlo!1g'l11jis.9_ct]1.pllu]t;1tltr.si()lsg),:tll'..-l_r:clf-!ll1j_:Lu)&f:online-tutor.i
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lS,gg.ri.O Contiiruous f 
""f 

rrti"" ffl.tf,rd" -_---
'I irtal nt:trks: l5
()trc lcst .'\)sisr)rrtcrtls (hand writtcn or typed 500 -1500 rvords)/Quizzcs/ Prcsentation etc.(as clccidcd by the tcacher)
.r;r'r irrs \'lirrirrLnrr \llrks l0 ancl l Vi'u,l-Vocc/Class intcraction ol5 rnarks

L

Sons. Nerv York.
. irrrl Losick. It.. 2008 Molccular Iliology of thc Gcnc

Irttls. lr u ri.clrr:scentlal.corn course srvayam-
I r ttpu' 1tl:rtrry. \, i z i q .c qd_c q urs_dl?4 9 -pla!I:

\ue leie rtcids: SlructLrrc ol nitrogcnr-rris ba:csi Str.ucturc ancl lunctinn of rruclc.ic acids.Nr.tclcic

I 
irr rrl tlurrrrturation &Rc-natutittion . MiRNA

f- ir r.rrn.r-i["' r ;.,, r e nzy r,c : 1", k,ertr r*., p"".y,*,@
i p|osthctrc group; n)cchi.urism ()f action (activation cnergy, lock and key hypothesis,

rrtlLrcctl- lit thcory). cllzynlc inhibition and factors aiI'ccting cnzyrne activity,
Alloste'r'ic enzytres & Abzynres.
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0tt rst, otrlt'rt lllt,s :

,\lii:r'thu cunrltletiorr ol thc coursc (hc sf udr:nts lvill bc ablc to:
I I'ntle|slrrrtd rlttcletc ltcids, organization of DNA in plokaryotes arrd Eui<aryotes. DNA replication rnechanism, genetic co6eI lilrd trln'ct iltlion proecss.
I l\ll()\\ ltbrtttl [)l..tiessing artrl rtti-rtiilicxtioll ot'RNA and tlanslation proccss, firnction and rcgulation olexprcssion.I tritttl tr',rtliillu krlou'lcclgc ol'1hc practical ancl thcorctical conccpLs ol'trioinf6rrnaticst--

i( rcrlitr: { I Corc Conrpulsarl,
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\{icscllcr to Watson and Crick- histolic pcrspcctive, Crit'tith's and Avcry's transtbrmation
cxpcrinrcnts. Hcrshcy-Chasc. bactcriophagc cxpcrimcnt, DNA structu.c, types of DNA,
tvpcs of gcnctic nratcrial. DNA rcplication (prokaryotes and eukaryotcs;: semi-
cottsett'rttir"e. DN.\ replication (Prokaryotes and eukaryotes): bidirectional repiication, semi-
u()rlscr'\ iltivc. scrlli cliscontinuotts RNA prirning, O lttrcta) rnodc olrcplication, rcplication ol
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I'rincilrles &'l'echniques ol' gcnctic cngineering
Illorting tcchni(lLrcs: Norlhcrn. Sorrthcrrr and wcstcrn Blotting, DNA Fingcrprinting;
N4olccular [)NA ntalkcrs i.c. RApD. RFLP, SNps; DNA scqucncing, pCR and
Rcvcrsc Transcriptasc-PCR. Hybridorna and rnonoclonal antibodics, ELISA and
I rrrrnr-rrroclelection. Antibody Eugineering.

t1i1rf i.',rti,rn.t nf t;"*tic .,,t,i,*":fiI
I)cs1 r'csistant ([3t-cotti,rrr): ]rcrbicitlc rcsistant plants (RoundUp Rcady soybcan);
'l lunrgerric crolls with irnpltlveci rluality tlaits (FIavl Sar,r tonrato, Golden rice);
Inrprovcd horticultural varictics (Moondust carnations.); Roic of trarrsgcnics in
biolcrncdiatrorr (Supcrbug)t Inclrrstriirl cnzynrcs (Aspcrgillasc, protcasc, Lipasc);
( ier rel i cal ly Ii ngineerecl Products. I) ittsa I'ety concerns..

( ttrllIittcr lrtnclarrtcrtlitls - 1-rtogrlrrnnringr llrngr.ragcs in bioinlblnratics. r.olc olsrtpcrcorlpltcrs
irr hit,l,r:,r. Ilistolir.'rrl blre liqltrLrntJ. Sc.riltc ol bioin jirr-rtratics - (icnornrcs, 'l'ranscripttinrics,
I)rotcor)llcs, Nletirbirlourics, N.lolscLrlirl I)in,logerry. coutputer.aicled I)nrg Design (structrlre
buscd and lrgand based approaches). systerns Biology and Functional Biology. Applications
irrrtl L rrritat iorrs ol[rioirrlbrnratrus.
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,ri lr'ir itcid (litl.bilses (Cc,llirnk. l:\,llll., DilBJ. Nngi pr.tein clatabare, 1plR, S*iss_l'rrrt.'l rLl\1B1., IrDts), rnerlbolic prrrhu.ay clarabase (KEGC, Eco(.yc, and Meta(.yc), snrallrrrolccLrlc datatrascs ( pubChcnt, 
)

(isre ration .ldata (Gcnc scquenci,g, I)r.otcin scqucncing, Mass spcctronrctry, Microarray),
Sctlrrcncc subrnission tools (Banklt, Scquin, Wcbin); Scqucncc fiic lornrat (nat tf 

",I:,\s'rn, (;cc. Ili\4llL., cl.srrl. phvrrP. Swiss-[,rot)l scqicncc ar.otation; Dara rerricvars).tcn)s 1SliS. l:Itrez)

VIII I)h1'logenctic alralvsis
Sinrilarity. idcntity and honrologl.. Alignnrcnt _ Iocal
nrrrItiple sc(luuncc aIi{nnrcnts. aligrrrnent llgot.ithnrs,
[)r rlrruic [)r'ogrr1111111j11g. I]LAST antl FASTA);

ancl global alignnrcnt. painlisc and
Mcthods of Aligrrnrent (Dot niatrix,

clcrrdrograrls, rncthods ofl)lrl logcrre tic analysis: ('onstru0tion of phylogenctic
r'Urr..ltutlirrlt oI I)lt\ ]()gcncli\ Ir(.(.\.

Suggestcct lloolis

l l)t.inlrosc' SIl. 199-5 Principlcs of Gcnomc Analysis. Blackwcll Scicncc Ltd.Oxford, UK..I f:.1 (lirlchrct andD.P.Snristacl,PRIN('lpAr.oFcENETlcs(l9ti4)..tohnwilcy&Sons.Ncyyork.
'i \\ itlstrtt' l l)'. Baker'1 ,,'\.. Bell. S. P., Cann. A., Levine, n,l., arro Losick. R., 200i1 Molecular Biology olrhe Cene 6thetlitrLrn. ( olt1 Sprinu []arbor,rr Latr. press, pearson pub.
-l I lurli'itlur - \,lolccular Biologt.
5 l'} l( CrrPtrr' llloTECI INot.o(iY ANI) (;FNol\llCS. Rastogi PLrblications, Tth Rcprint (lsr Edition): 20l6-2017.(r (ilto:lt' z \llllick. u tl0()s). Iliorrtlirlnlrlics I)rirrciples rind Applicatir',,.l*, Ist edition. Nera,Delhi, Delhi: oxfbrd

L nir crsil\, J'r'ess.
7. Baxc'vanis. A.D. and Ouellette. 8.F.. John (2(X).5). Bioinlbrmatics: A practical Cuide to the Analysis olCenes andProlc'ins. lrri edition. Nerv Jerse)," U.S.: Wile1,& Sons, Inc.
x Ilol'. D (1009) Flioinl'crrrnatics, lst c(lition. Ncrv Dclhi, I)clhi: Narosa publishing IIousc.r) \rttltcits. D.. Ilaxcvanis, Il.F.. Francis, Ouellcttc. (2004). IJioinlbrnratics: A practical guiric to thc analysis olgoncs

anrl protcins. lrd ediiioti. Nelv.lersey, U.S.: .lolrn Wiley and Sons.
l() Pevsrrer .l (l(x)9) llioitrfirrrrraties antl l;urrctionrl (ierrorrics.2ncl ccliriorr. Neu,Jersey.U.S.: Wiley Blackwell.
I | \iortrl .l tl(r0(r) lr:serttial lliorrrli.rrnrltics.lsl ctlilion. ('arrrbrrclge, Ll.K.:C'arnbridge Universiry piess

i

lr
Icrtlrtrokt)lll,ryr-c!1{\!ql$!{(jqryli91ptr-l!su\_.!81tIitlt826l9lEdition:0tycar:20I8Author:Dr.parihar
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Subject: Botany

| (ourse'lirlt,: Erpcriments in
] rrrolccullr.biology

thc studcnts ra,ill bc ablc kr:

ntic the pl-rysiological processes undet

( orrrsc (',,,1.' B()TRa,alP

,urs(,ollrcontcs:

i,;r thc corrrltlctiorr olthe coursc

L Know antl authe

I
l^'

2.
1.).

rnetabolisnt

Idcntity Mincral dcficicncies bascd on visual synrptoms

[]ntl-ctstand_arxl_dc.vol9g ski11_lor e uurlue ting, rnolr;cular c rimcnts lbr

(-retlits:2

Max. l\4lrrlis Clli: 25
\llrr \4lrrl's Enrl Se rnestrr- l,lranrirration:75

. l'otal Mal. Marks;100

Corc C-'nlnpulsory

M in.passirrg Marks CIE:09
Min. I)assing Marl<s Entl Senrester Exarnination: 26

loll|Uin. Passing Marks: 35

i'+. 
t ,,r,., i,r,renr [o t]err.ronstrute the tlauspiration phenoruenon with the be lljar method

l-5.F*pcrir,.nt firr Jcnrorrstration ol 1'rarrspir.atiorr by Four-l_caf Expcrimcnt:

l{',.11[rcttrru ol ston]att lclicot & n)onocot)

] 
'i 

. i)ctcrnrinarrrtn ol ratc ol transpiration using cobalt chloride mcthod.

ili.Irrperitnenl 
t() nleirsr.llc the ralc ol'tr.ausltiraliorr by using Farrner.'s polonteter

().I r|ctitrtcrtl [u I11g,',,,a litc ratc ol tlanspiratitrn by using Canttng's potoutctcr
; I(1. I:tit'ct ol'-l ctttllctitlttte ()lr nre lnl)r'lll!' pcnileability by col0rrnret|ic ntethod.

LA basic irlca ol clrronratoqr.lrPhy: pr.inciplc, papcr chronratography ancl colunrn
chrrrnatogrlrphy; dcntonstration ot. colurnn chrornatography.
2. Scparation o1'plastidial pigrncnts b1,, solvcnt and papcr chronratography.
-1 [:stirnatiorr ol totll chloroplrvll contcnt tlonr dilfcrcnt chronologically agcd lcaves
( , orrng.rrr0tLrlt lrnd scrrcsct rrcc) b_v r\r'non Incthod.
4 Lllr'ct ol H( Ol con(cntri.ltion on oxyget) L.\ olulion during photosynthcsis in trn
arluiltic plarll attci to lltrcl orrl thc oplirnurn anrl toxic oonccnlration (cirhi:r by volsrlc
nt! ir)Uf('ntcr)l, rt trulrlllU c('untr r)!t ).

thesis usi \['ilmott'bubble

l. llydlotropisnr

mester: V Paper-lll

\o. ol
l,ectu rcs(60

h rs)

29

Ycrr: lll

SuUg('stcd lnb/r'ir.lull crpcrinrcnt

(Pcrlbrm minimum any thrcc expcrirncnts liom each unit)
Fi;ffi;,;*l tron.tl.r.nrk -, phl".,

l.l)eternrinatiorr o['osrnotic potential olplant cell sap by plasnrolytic method usi ng
] lirrves ol Rhoco , Tlitdescantia.

I 
l.0:rrrosis -. b] potill(' u)nloscollu t'\l)ct.itncnl

ll I Nilrt,g..rr \lcrabolisrn. Photo 51 nthusis & Rcspirarior.r

t-
Itn

5. l\4easurenrent ()l()xygen uptake by respiring tissue (per
g lrr.)(r.Dcternrination ol'the RQ of gerrninating seeds.

] 7. I:tIect ol'liuhr inrL.nsitr on oxvLlct't cvolution irr nhotosr

I l'lrrrrt I)c.r elt,p,lL't)1. \4or,crlcnts, l)or.rrrattcy & Responses

a. Mcasurcrncnt ol'gror.r'th -- Aro and Livcr ALrxonornctcr
-lo 

sturly thc phcnonrcnon ol sccd gernrination (cfltuct ollight).



i. -Tcsii,Iscrrr 
i,,aiiiriiy rryf idnirrr,.'ur

6 l. stutll tlrc cl'rcct .l'tirr'fc'crt corrcr;nt'ations ol'rAA on y'r,c,ria

. _ ._ toleo|ttlc ulonglrtiort (lA,\_lrr(ril5sily).| 
l'.i'hni,lu.r t'", lrifi .ri..l .i,a5;;

i l. \\ cigrrirrg arrd I)rcpa'ali., or sorutrors -pcrccntagc. nrorar & norrnal

I solutiorrs, dilurion lrtlrn stor;k solutiorr ctc.

I f . Sc-paration olarrrir.ro acicls by papcr chrontatography.

I f . Dclctrion ol otgltttic rtcrris: crtlic, tartaric, oxalic ancl rtralic tiorn laborat.ryI sarlplc...
-+. QLralitatrvr: Analysis ol eirrbolrydratcs,
5. tstirnation of reclucing sugar by anthrone method.
6. Qualiralivc Analysis of Lipicls
1. Qualrtativc analysis ol'Antrrro acids and proteins
8. Quantitativc Analysis of Nuclcic Acids,
9. An.lysis ol'ciicta'v supplcrrrcnts. n.t'ilccrticars & antioxicrants
I 0. l'cstirru ol'irrlLrltcrirnls in liroti itcrns.

(iclrctic nra(crial
I . Instrrrrlcr.rts and cquipntcnrs uscd in ntolccular.bioiogy.
2. Prcpalation o1'l-l-l rnediLrnt aucl cultivating E.coli on rt.
--]. lsolitrion of'Ce nontic DNA

4. Isolaliorr ol'DNA lionr plirrrls

5. Iixittrtirlttiorr ol rlrr. pir;it.r ,rl't)NA by irgar.osc gcl clcctr6phorcsis,

study olstructurcs of : tRNA (?D and 3D); prokaryotic RNA polymcrasc ancl eukaryotic
IINA polvrnerase II through pholographs
Sttrdy o{'thu lirllowrng throLrglt photographs. Asscnrbly ol'spliccosonre 6aclrincry;
SPlicirrg tncchanrsttr itt gr ottp I & !,.r'()Llp ll intlons; Ribozyntcs ancl Altcrnativc splicing
|.-rlilctsllitttlirl.q lhc rcgtrlrttiort rrl'llulosc (lac) opcrnrr (positivc & ncgativc regrrlarion) anil
tlyPtopltarr ( lrp) opcr()rr lRcprossion and [)c-rcprcssron & Attcnuatiorr) titrough
photoelaplrs.

(r

7 - LrclersrandrrU_t]f_qS$lfff$r o1 ItNAi b
(ierrel ic [.i rr ginecring

l. lsolation of protoplasts.

I Constnrction ol r.csrriction rnrp ol cir.cLrlar and lincar DNA tiom the clata
1tr,rr iilcd.

I lsolation of plasmid DNA.
tl. l(e'st|iction tligcstion and ucl e'lcctropholcsis olplasnrid DNA (rlernonstration/

plr()logralrlr ).

5. Calculatc thc

using RAPD ploiilc.
pcrccntagc sirnilarity betwccn dittercnt cultivars of a spccics
('onstruct a clcndrogranr and intet.prct rcsults
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KarP, (i.20 10. c:clr and Morccurar Biorogy: cronccpts anci F.xpcrinrcrrts.6th Bditiurr.
.lohn Wilcy &Sons. lnc.
z\ l.aboratory Ma,ual Of plant, physiology, Biochcmistry And Ecology ISBN :9188ll7 5445B9Ldition
: 0lYcar : 20l2Authur : Akhtar Inanrpubiisher : Agrobios (lrrdia)
Atlrrtrtcc<l \4clhotls lrr I)lrvsiology Ancl [Jiochcnristry (pb)ISBN : 97g93gll9ll32Eclition
:0lYr-'ur':l0l6r\Lrthor:l)irr-lnrarirba,c,('hanclrasekaranCN,ThangaveluAU,Dr.
Sir,akurrral R, Kalirnutlru N
. Dr. Boorninathan I, . Dr. Anbarasan p,Agrobios.
N4ctlrt-rtls itr I)larrt Ilioclrcrnistryanrl Molecular Biology. 1997. Dashek, wV (ecl.). CRC press.
wilson and \\/alkc' r)ractical Biochcrnist'y: principles and Tcchniques.
('rntbridgc Urrivcrsitvprcss.U, K.
-l hirtrrrritilh. SIl . l{)o'1. Slartclurd l\'lcthods ol Biochcnrical Analysis. Kalyani publishcrs.
llcnn'. R.l. 1997 1)racticll Applir,rtion ot'Plant Molecular lliology. Chapman & Hall, Lo,clon
Karp, c.2010. cell and Molecular 13iology: conoepts ancl Experiinents, 6th E6irio,.
.lohn Wiley &Sons. Inc.
r\ I-ab.ratury Manuirl olPlant, physi.rogy, Bi.crrcnristry Ancl Ecorogy ISBN :

97[t8 I 77544-s 8t)Ecliliorr

: 0l Yetrr : 20 l2Author : Akhtar Inampublisher : Agrobios (lnclia)
Aclvarrcecl Methocls;,, 1>1,v51ology Arrd tliochenrisrry (pb)ISBN :97g93gt lgll32Ecliti.n
:0lYcrr'. l0l(rr\Lrtltor : I,odnranaLran G, Chandrasekaran ClN, Thangavelu AU, Dr.
Sir.'itlirrrnar ll . Kllintrrthtr N
, Dr, Boonrinathan P . Dr. Anbarasan p,Agrobios.

Mcthods in Plant 13iochcrnisrryand Molccr-rlar.Biology. 1997. Dashck. WV (cd.). cRC prcss,
wi lson and walkor . P'acticar Biochcnristry: prrnciplcs and rcchnrques.
('anrbridge 

L.r niversityPress. U. K.
l hirnrlraiah. SR. 2001. Stanclarcl Mcthocls ol Bioclrcmical Analysis. Kalyani publishcrs.
llerlr.v.R.l. li)i)7.['rrrctic'll ApplicatiorrolPlantMoleculalBiology.Chlpnran&FIall.Lolclon
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Progrr rnnre/Class: Degree Yelrr': lll ter: Vl Pr per-l

Sub.jcct; Botany

( orrrst ('odc: IIO'I ll(r0l'l' C.urse'I'itlo: Cl togenetics, plant@
'(rUl\(, (rrilclr|ltes: \l't,,r Ilt.. t,,rttltlgtr,,11 01'1111, e uulsc thc stuclcnts witt tlc aUtc: --
L.\e ,1rilc krrou ledge on cell ultrusrructur.e
2 [ jrltlcrstarld thc stntctrtrc ancl chcnric:al corlposition ot'chronratin and conccpt olccll clivision.
'l lrrtc|P|ct thc Mcrrdcl's principlos. acquilc krrorvlcdgc on cytoplasnlic inhcr.itance and scx-linkcd inheritancc.'l I rrtlc|stalrd thc conccl)t ol''onc gcnc onc cnzymc hypothcsis'along with the molccular mcchanism of mutation.

( 'r'e rlit s : J

\{rr. \ lrrlks l.- ud Scntcstcr- [-xamirratiorr :7S
Total l\lax. Marks: I00

ti i-

l\

_ -_r___

___ Corc Compulsory _
Min.passing Marks CIE:09

Ii

Min. I'assing Marks End Scmcster Exantination: 26

__ Total Min. passing l\larks: 35
I otal No. ol'Lccturcs-l-utorials-practical (in hours pcr wcck): 4_0_0

Topic

i 
"rr 

ui,iu[';
Strtrrlul-c rtrtcl litrtcliotr o1'ccll witll. plasrua rnenrbrane. ribosomes, Errtloplasrnic reticnlunt,
golgr apparattls. ntitochontlt'ia. chloroplast, lysosornes. peroxisorles and cell ilclusions -
orgarrizatio, ,f rrtrcle us: r-rr.rclc.r cnvclope, rruoleoplirsrn and nuoleolus.
( ltlotllos<ltrlal rrotttcnclaturc- chlornirtids. ccntromerc. tclonrcrc, satcllite, secondary
c()llstlictioll.Oturtnizatton o1' chronrosonres- Nucleic acid and histones- types ancl
ela:sillsatron. l.arupblush chronrosonrcs and polytcne chromosornc.s- Karyotypc and
i,lilrrrrrrn.('cll c1clc. (i0. (j l. S trntl (i1 plrlrscs rnitosis: opcn ancl closccl mitosis - arritosis -
lll!'l()\is \/ltt t;ttiort ttt (llttrtrttirsorne nrrnrbcr (NLrrncrical abcrrations)- anucploidy and
l:u|loidy-haploidy, polt,ploidy- signilicancc (Structural abcrrations) - <iclction, ciuplication,
inversion and translocation.

('lttott.ttlsomc thcory of irrhct itance. crossing ovcr and linkagc; Incornplete dominance an6
et,tiotltitlancei lttleractior.t ol'(ienes: MLrltiple alleles. Lethal alleles, Episrasis, Pleiotropy,
I)olr lcttic irthe rititttcc: Lxtt'r-rtuclcur Inhcritlnce, Linkage, crossing over, Concept ol-sex
ile tr:r'rrrinaliorr rrniJ Sex chrontostrtrrcs; I,allerns ol'seLdeterllllll:lllll_1n p]jU[
f;fa,,r frici.oln
Plarrt intloduction. Agcncies of plant intloduction in Inclia, Proccdurc of introduction -
Acclirllatizatiorl Achicvcrncnts. SclccIion - mass sclcctic)n, purc linc sclcction and clonal
sclcctiotr. Cicnctic basis of sclcction nrcthods, Hybridization: Proccclurc of.hybridization, intcr
glcncric. intcr spccific:, irttcr varictal hybridization with cxaurplcs. Cornpositc anil synthetic
r'aricties, Male srerilit-v, Hetelosis antl its cxploitation in plant breecling, Mutation, Molecular
llreciiinq (rrsc oI DNA nrarhcr.s in pllint br.ectling), uchievenreuts in Inclia. tlreecling ftrr pest,

1,,,11I!Ii:-r-rl._ !!l ).':r:!::' .lII!l_:! t)l l1i!LlIrr]e c

Biost:rtistics:
[)c'tirrition. statistical mcthocls. basic princrplcs. valiablcs- rrcasurenlents. tirnctions.

lirrlitrttiotts rtrttl ttscs o1'statistics. []iornctry': Data, Suntplc, Population, t.andont sanrpling,
Irtc.luctlcy distribution- dclinition only. Ccntral tcndency- Arithrrctic Mcan, Modc an6
Nlcditrn; Mcasttrctrcnt oldispcrsion-Coctficicnt of variation. Standard Dcviation, Standard
crtor ot'Mcan: Tcst of signiticance: chi- scluarc tcst lbr goodncss oi'tit. Contputcr application
in b i os_tari s_t i cl :_Y!l.r\!1iq!l SIIS
l'lant tissrrc cr!ltur(,
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Srrggcstcd llc:rtlings:

l (iM ('r'roPcr" (2015). Thr'cell: A l\'lolecLrllr',\pploach. Tth lldirjon. sinauer Assogiates.l. ,\jbcrrs. Ij..lolrrrson.r\.r).. I.-c$is,,r.,\,rorsiilr,r).,Rarr,N4.,Robcrts.K..waltcr,t, (20 I4).MolccularBiologyor,
('oll, 6tlr Etlitron. \!'W. Nurton & Co,
('anrpbcll. N4 K. (2011) rliochcrrrrsrry. 7rh cd.. pubrishccr by ccngagr: Lcar.ning.
( rrnrptrcll. P \. irnrl Snrirlr. A.D. (201 I ). lliochcrnisrry Illustratecl, 4rh ed., puLrlishcd by Churchill Livingstonc
I r tt)rtL zli't. ,l.l-.. llcrg- .l M. aDd Strver', L. (20 l2). Biochenristry: A short course, 2nd ed., W.H.Freeman.
Ite rs..l,\'1.. Ivrloczko..l.[_. arrcl Strvcr. L. (20I l) Biochcntistry. W.FI.Frccntiln arrcl Contpany''. \el:,r,.[).1-.uId(''r.N].N1.(10()li). I_ulrnirrger. I)r.inciplcsol.lliochernistry,-5,,,Ed.,W.H.F-reemanancl Cornpa,y\. K.rp. (i. (2()10). C r:ll lJirltur..l.hrr \\,ilcy ct S.rrs, U,S.A. 6th cdition.

-t

)
(,

(). Hardin. J., Bcckcr. G..
LtsA)

l() (irtrtlrrcr'. lr .l.. Sirnrnons, \4..1., Snustacl, I).P. ( 199 l). Principles of Gcncrtics, .lohn wilcy & sons, lndia. gth c
i I Srrrrslrr.l. [).1, lnci Sin.rn.rorrs, I\{.1 (2010), principles olCenetics. John Wiley & Sons Inc., India.5th edition.
l2' l"lLrg' \\"S . ( trnlrnillgs, M.R.. Spenccr, (.n. (l(x)()) ('onccprs of Cjcne.tics. Bcljarril Cunrrnings, U.S.A..l.l (jlitllths..A..l.li..\\,essler.S.li..(.ur.r oll.S.lJ..Docblev,J.(2010). IntrocluctiontoCeneticAnalysis.W,H.Freentan

itttti ('u.. U.S.A. l0rh ctlirjorr.
l4 M K Raxtlart An Introduction to Plant J issuc C'rrlturc -; oxllrcl & IulJ publislring Co.pvt. Ltcl.,New De lhi
l-5 .'\r-l!'.ur'\\'al sK (1009) Forrnclarron cor.rrsr,- in Biology.2ncl [clition. Apc Bcloks pvt. Ltd
i6 .\lLrr.tl li\V i l9(r0) l'rinciPles of'plant llreeding. John rvilley and Sols. Inc, New york
17.Ill) Srngh (1003) Plant Brecciing. I(alyani pLrhlishcrs

l8 ('ohn. N S. (1964) Illentr.nts ot'C'ytokrqy. []race and Wor.lti Inc. Nerr Delhj

Sklicnsnrith, L.J. (20 I2). Bcckcr's world of the crcll. g,r,cdition.pearson Education Inc

1().1)rrrncl..l [-orlish. IirrnLI lJrr]lrrnore, l) Ilr)9 I)(ell andtuolecirlarbiology.LeaanclFibiger,Washington
.l() l)g l{,,1r.'',;.. l-.1).l,untl l(ober.ri.s. tr.Nl,l) (1991)C.cll and nrolecular biologl,Scierrtillc Anrerrcitn books.
-lI l)obzhanskv.B(l96l)(icncticancl originot'spccics"ClolunrbiaunivcrsityprcssNcu,york
'l I)tt|bttl tl00l)lliolourcal ScqLrcncc .\nalvsrs. ('rrrrrbrrrlgc Univcrsiry Irrcss Inclia pvt. Ltd
.1.1.(ierlltl Krrlp 1I9li51L'clI biolouy, Mc (irarv HiIIcorlpany..
-.1 l.crr irr. I). ( l9t).1) Ccrrcs. Oxlbrd Univcrsiry prcss. Nerv york.
15. l.cu'rs. \\' ll ( 1980) polyploirly, plcntrnr pr.css. Ncw yor.k.

-16 \iclrrrll | (l(x)r)r\tt lntt odLtction to (icnctic trngincr.ring. ('anrbriclgc Univcrsity prcss lnclia pvt. Ltd
'7 I{rrv S.('. ard Kall.varr l<rrrrar l)c 11tlt)7.) ce.ll biology. Ncw ccntral Boos (.alcutta
:! s11d[-{-!ttll_122e!Ef::S!rs of rlolecu]ar hintl4y,_Mr.nlillun, India Ltd. _33 \

]l,llllclplcs,colllp()lletltsancltechniqtrescll,inl,i[rcnlantculttrre@

I :: l.::::,::ll:1.",,::ll,:::* 
E11b1ogenelis a,rlor.ganogenesis, proioptast i,.oraiion and culturing

I i :ll]]1.::l:ll:,:,- urirc ptc .,rct afpiic.rii,r. regcncrario, .f pr.roptas,r];ffi;ilJ;';;,:;":il'f

i i ll.il;lll) ,JIil,lj:llllll; 
scrccti.tt .r rrvbrid ccrrs, Sor,acr,n,i u,,i,iiu,, i,tant soconcrt*y

I - --l--:!:...!'''1":)J.r(',rt

l\ I I ljttlttlrtntt'tttals ol ttltnoscalc sclfl-asscrnhlv proccss involvcd in irnportarrt firnctional

I i hr..nroler.utcs suctr as N,,.1.i. ;l; 6N;;,,,rd RNA), proreins, Enzymcs. Ctcll strucrurc and

i :l:.],::ll::. ]l],1-1.,11. 
asscnrbty of ccltutar componcnrs (ce, nrcnrbrane and riposornes).

ir\ilrrtrsL'rlc assctrlblr o1- ttlicrtlorganisnrs (virus). Nano-particles synthcsis. biotogicat
]r1'nrhesr: trf Nrrrrorrrrrticles. ,\tlvantirges lr.rci applicatrons oi biologically synthesizedllilll\)rll rle l illls. Illltorittctiott to br()logiclll rtlrrt0nrateriitis. [,]iontineralizati-orr, Magnetosontes,i- n rr n, r - p., r t t r: i tl_.::. l 

L:l 
l],,- l :r.l1]l-..,,u,u,- r.,,r,, rr,

\rrrlrrriti_M.bitClrlIl.r,!!_LI!IIicatio,s tbr clill.crcnt.,.opr,,,,iir'o,:u.rf,u,.,:

I I \r.rillcirrl lrrtelligence i, plr"t S..i.;.*
i\ ll ] li':i]:l':',n|Lilltlcs.Jltockchain 

-rcchnologv.,j-D 
Plinting, Mirchinc tcar.ning. Ateorirhrrs ot.

I ] \,1'r(lrrrre Leattltng,.l:xpc11 systcnrs and Fuzzy logic, Arrilicial Ncural Nctworks;rnd Gcncticj rlgorir)rnrs. Predicrive Analytics, Agents and Ro6otics. IoT Sensors, ou;.", r*ug. capture &
. -]-.rr,rrlysrs : Aplllications of Artificiar Ne,rar Networks in plant Science.

Irrlrorlucli,on to use ol'.1)igilal tt,r,h,rologilx _lll1ry1ll[1 l, u,rtrly\'lll IrtjLrt,rtionirl solirirr,,.- lNl:l.lll\l: f NJ(:Nlr-1.. BRNE.l. iltrcnlcl o, o L,rilrul.Ogc reltository_
i gttrogle':cholat'. seir"tlce ditect. r-esource nranagenrerlt, weatllcr tbrecastins. loT Database

I i:::l::fl,1::,;,1,11 ll",,b,:)s. tor (iraphical.useiinterf.ac" . rur ,ppii.urion devetoprnent rbr



19 Sha.rrra 'll{ ( I 994) Principles arrd Practices ui Plant greJi;t-'ra; ncraw-Hill pub co, New Dellxl() sharnla' A K ancl Sharrlra A ( 19t10) c'hLornosornc tcchrriquc 'fhcory ancl praotice. Aditya Books, Ncw
,d n ( rvou, L,rorrosorrc tcchnrqrrc 'r'hcory 

ancl praotice. Aditya Books, Ncw york
i I Srr,it,srr,. ( P ( lg57) ['ylol.gy an<i Cenetics. E,glewootl clil.l]s, Ne,,vyork.
'12 I rrr l.r (lt)0s ) Brorogicar Scicnccs. ()ambrrdgc Univcrsity press Incria pvt. Ltd.ll l tiyrn;rnn, l(.M. ( 1998) Advancccl rnolccular hiology Viva books Ncw Dclhi.l'l \/cct Balir llrrstogi (2008). Fttrtcllrrcnliils ol-l\lolccitlar Biology Anc Boclks 1rvt. Ltd
i-s '\ I \lrir' . llirsics .r'Bi.tccrrrorogr,,- [.axrri I)Lrbrioati.ns, Ncw Dcrhi.
-l6 S S Purohit and S K Mathur; Biotechnology-Fundamentals and Ap;-rlication- Agrobotapica, lndia.
'l7 A J Nair IrltrodLlction tt.r Gcnctic Enginccring & []iotcchnology.Jorrcs & I]artlctt publishcrs, Il,ston,USA.l8 II s ( ltart'lrt ltrtrotlttctiotr to [)lant Biotcchrrologv-, oxtbrd & IBH pr.rblishing Co.pvt.Ltd., Ncw Delhi.
'19 II l) Kttrrrar N{oclcrn conccpt o1-Biotcchnology. vikas Publishing House, pvt. Ltd., Ncw Dclhi.
'10' l' (' f |rr"edi .l)lallt biotechttology. Re'crrnl Arlvurrces Paninra Publishing oorpsration, Nerv Delhi.il I)rr' ( ' rtrt'l S A .lrtcksotr' l()19 \'llclrine lcarning unr,l eor.nplcr biological data. Gcnonrc Biol.gy 20: 76.liltl)\. rl()i.r)r! l0.l lli(r sl l1)5t)-01()- I6,\()-()
'r-l ,\lcrrs rr,tl \'rrrrhcri [-r:.r..1-u,tla,rcntals ol'Inlirrrnatron Tcchnology Lcon vikas
]'l I)lant l{ l"'StoneN I) tl99 l) Knou'lcclge-baseci systernsinagriculture.\4cGraw-l lill, Inc. 122 lAvcnueofthe

.\nlr'r'rclrs. \cu, Yor.k. Ny 10020.
l-1 lllrrl S ' Stcu'rrrd t) L,. Tang t.. (2016). lntclligcnt agricultural machrnery and field robots. In Zhang e. precision

rigricLrltttle tcchnologv lrrr crttl.r I'arnrirrs (pp. 133-176). CRCI Press, Taylor.&[rrancis Group, New yor.k.
l5 l.Lrcci S ' I(ope-c D (1013). Artillciirl irrtcllrgcncc in thc 2lst centLrr.y.22g4 I euicksilvcrDrivc DLrllcs, VAl0 i()6
lrr. \' ll...iar,rtru, lrrtr'ductr., t, lntbrnration'l cchnology,., prcnticc Hll.
'1" [ilr.resh []aneia Lcarni,g corrrrrutcr Frrrrra.rcrluls., Khanna Book p.brishcrs
lN lliss' l.t'l,l: tnd ct. al.. Allyn & Llacon, 2009 .N4cthods lbr Tcaching Scicnce as Inquiry, Thc truth oi'scicncc,

\cu ton Il.( i

otnl nrrrrks:25
Suggestcd Contin uous I nlern:rl livaluatior(Cl e r.,tlr,,.l,

lr ttps:,/- rl.r.r1.1])_:Ll-lg)q-.g.11ll_Cn.!_lrroc/in trotluctron -to-{cnctic.-,,,rd-cYolr,rtioni

()ttc l-e st \ssi:lnntorlrs (lurnrl rr rittclr or rr,;tcil S0i) - l-t()0 \,ords)/euizzcs/ prsscntation ctc.(as clccided by the toachcr)
e ulr'.v inq N'llxinrrrru N{llks 20 and a Viva-Voce/C'lass inlerastion of 5 nrarks.

Strrige'lccl et;ui r. lrlent onI ir.rc courscs:
I r,l i| :. _ ri * * r:*r.r rilqgy; i a c11.glq.rl.UcLr r i.na l -r.c
i1tir.' * 
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l)r'ograrnrrrc/Class: Dcgrcc 'l ear: Ill

Sub.icct: Ilota|lY

Coursc Codc: tlOTB602T I Coursc'title: Ecology & Environment._..J._-.
('orrrse outconles:

L ite qLrlrint tltt' studcnts u'itlt conrplcx intcn'clationship bctr,vccn organisms and environment;
I trlrtkc thent urrclcrsland nrcthods lbr strrdying vcgetation, cornmunity pattcrns and proccsscs,

ccosystcnl functions. and principlcs ol phytogcography.
I 'l'lris knora'lctlgc rs clilical in cvolr'ing stralcgics lor sustainablc natural rcsoLlrcc managemcnt

urrd hrrrtlivclsitv crltrserr utiorr.

fe{t!i_-1 (lore C'o /lr lective
Max N{ar.ks Clli: 25

\4rr. \lrl k' I.lnd Senrester E,xanrinationtT5
Tofal Nlax. I\Iarks: l0()

Min,l,assirrg Marks CIE:09
Min. Passing Marks End Semester Examination: 26

'l'otal N{in. Passing NIarks: 35

Iolrrl \o ol l ee trrrus,-l Lrtrrriuls-Practical 1in hotrr.s per week): 4-0-0

l opic

Natural resotrrces & Sustainable utilization: Land Utilizatiorr. Soil dcgradation and
rlrlu)agcnrcnt stratcgics; Rcstoratiorl ot'degradcd lands. water , wetlands; Threats and
rltanilgeulent strategies, Rantsar sites,Forests: Major and ntinor forest products;
Depletion, Biological Irrvasion, Incrgy: Ilenewable and non-renew'able sources of
Ulle l*\ C (rl)lf llll)r,tilry Pt,le lie c: in |estrtrrcc nriltrirgentent : EIA. (ilS. PaniCipatory
TlcsttLtrcr'Apprlislrl. l:coloqicll I:ooll)rint u,itlr erlphasis on car.borr lbotprint, Resource
Accotrntrn

l,)cologt' & llcoslstt'm
l)e'linition ol l:cologtt', Ecologrcal fiactors, Positive and ncgativc intcractions. Ecosystenr

('orlccpt ot'irn ccosystcnt-stl'ugturc and tunction of an ccosystcln.
r\biotic and bit-rtic cr:ru-Enc.rgy llorv in an ecosystenl
licological Succession-Delinition & tvpes. Processes and types (autogenic, allogenic,
irrl()ltonhic. hr'lerotltrphic. 1;rinlrrr, & secondlry). Ilydrosere and Xerosere.
lorrrl chairrs arrd lirod rvcb:. [:colo5licll pylarnids. ptoductiorr arrd protluctivitvl
r\nd conr;loncrrts.
'l'r'pcs ol ccosvstcms: Forcst [:cosvstcrrr. crassland, (irop land. aquatic E,cr-rsystcnrs
I:eologicirl AdaPtarions llydroltlryrcs, Xcroplrytcs, Halophytcs. Epiphytcs and
l'lr ras i lcs.

prrue\scs. Srril l:rrrsr,,rr. [Jioqcochetnical cycles, Soil Conservation: Biological- Contour

] tarrning, Mulching. Strip cropping. Terracing and crop rotation, Mechanical-Basin
I t i.ri,.,, f',.,,.r-,^ri^^ ^+'i^..-.. \r/^r.---L.-f, rr^-^-,^---.-.I l.rslirrg. ('otr5gn11-1;5,,, ot'dartrs. Watcrshcd Managcnrcnt. Sr.ril r.cclantation
l---
] Biodivcrsitl, and its conscrl,ation:

Dellnition -genctic, species. and ecosystem diversity. 'Value ol biodiversity: social,
cthical, acsthetic antl option lalucs: hotspots ol[]iodjversit'y thleats to biodiversity, lliotic
torrrrnunilics untl populations. tlrcil chiuactcristics ancl dyrLarnics. Endernic and
r:trtlrttll-lc|ctl spccics ol Plants iD lrrtlirr. I:cologicrl rrrche. ccotyl-rcs. cco)ogical inclicators.
( tttt.\L't t'ttIiott oI Biorliyar:itf ..

Il.x-situ and in-situ conscrvation. Rccl dattr book, botanical garclcns. National park,
Sanctuancs. hot ct hottcst spots rnd Bioresen,es. Role of Seed Bank and cene.Llank
VirluinB plarrt rcsourcr.s, ccotoulisnr, Rolc of NBPCR, FAO, BSL
I'ht't ogeographt':
llio.tleoglallltic regi()ns ol'lndia & u'olltl, Agroecological & Floristic zones of lrrilia.
\rlrrrl Yeuetltlton ()l'lntjiir. stiltrc arrtl tlt,rrilrnic plant geography. basic pr.inciples
rr(,\crtlirttl lietigrrrIltiiirl clistIiLrrrtirrrr ol plants. Phytogcogr aphicirl r.cgions ol Inclia

No. o1'l-ectures
60 hrs)
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\'l l,,nvironlncntal autlit & Sustainaltilitv

dcvcloprncrrt in practioc.

('ottccpl {)l' cn\ ir()l)lllctllal rltrLlil. (jrriticlrrres ol' envirorrrnerltal audit; lr4ethodologies
rrcloPtcci ulolrg ir ith sonrc indusLrial c0s0 studics; Invironrrcntal standards: ISO I4000sc.rcs: Schcrrc or'rrrbciling of crrvironnrcnt tiicncily products (Ecomark); Lit'c cycrc
ttnrlt'sis; ooncepl ,l'encrgl' ard grccn audit. Strategies and dcbales on sustainable
tlct cloptrctrt: ( rlncv;tt ol sLrsllrinltrlc r\gricultrrrc; lndia,s onvironmcnt action
Irrogranlnrc: issucs, i.i1'r1-rloaehcs antl irritiutives torvards Sustainability: Sustainablc

\lil

l:.rrVi|onnrcntal pollutiorr. F.rrvironnrcntal protection lar.l,s, Biorcnrccliation, Actrvatccl

5ullirinabilitv.
E n'iron r.ent, t ett, i.'iffi

Slrrtlge I)rocess (,\SI)) -' 'r'r.ickling Filters oxrdation ponds, t)uidized bed reactors,
rnenrbranc bior.eactor. neulralization. [Tp slLrclge llanagement; cligesters, up flow
runrrc(rbic slr.rtlge [rllnl<et ruirctor. flxcd tllnr react;rs, sequgnoing batcf, reactors, hybrid
leire l()rs, bioscrltbbc'ts. biotr ici<ling liltcrs. r'egulatory tianrework t.-br pollution monitoringi[rtl control. casc slurly: (ianga Action ['ran. yaniuna A,:tiorr pran; inrplcnrentation or(lNC ;wastc- Typcs, coilcctron and disposal, Rccycring of solicr wastcs (hazarclous &non-haztlt'rltttts) - clirssificatiirtr. collcction and scgrcgation.Incincration. pyrolysis andgasificatiorr , Slnirarv landtilling; conrposting, tliogas productron ,circular Econ,my &

('llhorr crc.clit: conccl-rl. cxcIlrng!. ol clr.tron cr.cclits.
('rrrlron scrluastt'irtt()n. lntPotlltncc. ntclnirrg and rvays.
('lirtlatc' change. sloblrl walttting. lcid rain, oro,,. ioy.. depletiol. nuclear acciclents and
ho locaust.
Wastclan(l rcclanlrtion. C'onsurncrisnt ancl wastc products.
('1.'urt dcvclonrrrcrrt rrrucharr ism.

l ChlPrrratt arrd I{iss. Ecology: l'}rincrples ancl Applications, Latest Ed., Cambriclge University press
l. Shirlil,. I{.S. & ('handcl. I'].S. [)lant Ecology, L.atcst Etl., S. (]handcl and co,
.l l(rir..r'. II.l) Mode'rnconccProf'Ecology,LatcstEd.vikaspublishingHousc
'1 Bcgon. M . llcrpcl'. J.L and Torvnscnd. C.R. Ecology- Inclividuals, PopLrlations and Communities (3rd

ctl. ). Ox firlrl Blackrvc-ll Scicncc
Ve'nrir. P.S. & Auar*al. tl.K. c'.rree1.,t,l'l:c.lrrgy. [.arest Etl., S. chand & cornp^ny
Orltrrn. I .l'. lrrutilirrlcrrlll: ol'Heolo.rt1,. l.lrlr,sl l:d., Saunders
SIrrr.rra. I).D. Elc.rrcuts of'L.col.gy, Latcst Frrl.. Rastogi publicationrs
Arnbrtsht. R S. & Anrbasht. N.K. A Tcxt Flook ol'Planr Ecology, [-atr-sr Ecl., cl]S publication & Distributors
Vl.rur. \l.S Llro-(icogrlphy ol lndia. t,atcst tjd.. Springcr._Vcriag.
\l,rtLunzri ct al. Eeologr. [.lrrcst Ed., Vira t]ooks.
t iLr'. irilr. J. (ct al. ).. 1-he I;cology ,lpl.nts. 2002, Sinauer Associates.
l(irtrlt. tr & r\siia" N4,.1 llio-divr'r'sit1 : Plinciplcs & C'onscrr.ation.2005. Sruclcnt [dition, Agrobios (lndia)
I(ttshttrrttlrtttltt'. K.\' r\rl ,\rlVattccrl 'lcrt llOol, on Brodrversity,2003, Oxfbrd & IBH publisling Co. Ltcl., \lil|lL. l) . (itrlrl..l.K.. ( ho*dhLrr1. S.K, Sturlics in Botany. Vot. tt (ltn cd.) Moglik Library.. [)rrmack. R.B. Essentials ot'conselvation Brology, 199], Sinauer Associates.

' l-o' C P & Yeurlg. n.K.w. Cloncepts and Techniques olCeographic Intblnration Systents,2002, printice-Hall
ol lndra.

i ' ( riir. Ilo*,ran. Ilacker. Ecolrgy.2014. ird [cl. Sinar,rer Associates
i\ \';rsrrtle rlrr. N. (1006). llsse.ntials ol[nvir.onnrental Science. Narosa publishing Housel') Singlr. J. S. Si.1lh. S.[', antr ciupt... S, (2t)()6) Iicorogy. [nvironnrent and Resource

I)r,lrl ir ;rlrurr.. \eu l )ellr j
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. New Delhi.
Conservation. Anamaya

J0 l{11g''15. l'l'...lrrlill. I(.1r. lrrtl l}o,vtl. J,,\. (1008). ,^n InlrociLrction to Sustainablc Dcvclopnrcnt. prenticc Hall ofIndir Privatc Lirnitccl, Ncw Dclhi.
ll z\bhasi. S A (lgg8). Environnrcntrl Pollution ancl its Control. Coglcnt Intcrnational, pondichcny.
ll ,\hbasi. S. A. and I{anrasanry. [. V. ( 1999). Biorechnologioal Metirods of pollution (]ontrol. Universities press

( Irrrlil ) I-inrited, Ilyder.rrbad.
lr })ea\')'. Il. S., Itowe. D. It

!!LttPr,tu. ILL,g:,ug, c,

36

rund rchoblnoglaus, c. (l9li5). En'irorrrlental Engineering. Mc craw Hill Book

Ocographical lrlfbrnration Systcnrs: delinitions anci components; spatial and non-spatial
tlutrr. clS sotiua'c prrckrucs: cpS s.r'rcy. ciotr inrport, proc.:.sing, and nrcpping.
.'\PPlications uncj casc stLrci.rrs ol'r'e nxrtc scnsrrrLr ancl GIS rn lancl usc"planning. rbrcst
I !',11.[!,gl ]!.lglic rr I I rr r.c sr Lrrl ics

Su gg(,st('(l l{cadin gs.



l4 lland,M.C'.,Creenberg.A.L:.andTaras,M..l.(Ed.)(1q95).Staudardnrethodslortheexaminationolrvalerarxl
\.lstc\'i)tcr : l9th editron. ,\nrericarr Puhlic llerrltlr associ0tion (ApHA), Washington, D.C.

ls Scll!s. .\. (1999). linr irrrrrnrcntrl liiotcchuolo"y, Addison Wcsle-y [_ongman, Singaporc.
-10'l ehobrnog.lar"rs, (i, (19ttlJ). \\/astcu,atcr Ingirrcering: 'frcatnrent, Disposal, Rcysc. Tata Mc Gr.arv

I)clhi.
1.. .'\lrr e . \' I).. \\'illiarl. A. \\' lnd [)r:brl, R. R. (2002). Solid rvirsitc crrginccring. Clcngagc rcading, USA.
'\ (ir()rgc. l'. IIilar'1'. T. rrtti Satttucl, A. V. (1993). Intcgratcd solid Wastc Managcrlent, EngineeringPrinciples

.trrrl \llnaue rlcnl lssucs. Mc (irarv llills.

Ncu'

l9
,l0

-rl

ll

. (ierrgc. J'. artd Flank. K (2002) Ilanclhook olsolid waste nulnagerrrent: (Secorrd edition). Mc Craw Hills.
l(lrrtthi. I-. :j. (2000). llasics r>lSolicls arrri hirzarclous \\rste ntanagetltel)t Techrrologies. Prentice Hall.

./\rr()rrvr)1()Lrs. lc)<)T.Nltiorrirl(icrrcRlnk:lrrdrirrrllcritagconPlant GcncticResourccs(Booklot).National Burcau
of I)larrl (icnctic Rcsourccs. Ncrv York.
(iillospic, A.2006. Climatc Changc. Ozonc Dcplction and Air P,cllurion: Lcgal Cornrncntaries
ri illr I)olie v uncl Scicncc C'onsidcratiorrs. MarlrnLrs Ni.ihotT Publishcrs.
ll]r',1r. J. [. ]001. clrnrirlc c'hungc: Causcs, Eftlcts and Solutions. John wiley & Sons.
I lrrrr c\, l ) 1000. ('linratc arrcl Global ('lirlatc Changc. lrrcntice I lall.

. Nlattahrttt, S.t1.2010. Elnvirotttnerttitl Chcmistry. CRC Press. T'ayloland [.'rancisCroup.

.l\laslin. \1 l0lrl. ('linrate ('lriurgc, A Vurr. Slrort InLroduction. Crxlbrd l,ublioations.

. \lirthcz, []..\. 20(.]9. ('lirnlle L'lrarrgu: 'l'ltc Scieni:e o1'Clobal Warrning and our Iineruy Future.Clolurnbia Universitl
P rcss.

.]9 N{ itra, A. P., Sharrra, S.. llhattacharva, Garg, A., l)cvotta, S. &Scn, K.2004. Clirnatc Changc and India
U n i r crsitrus I',,q.:\lLltl,it,_

sugg.srJii (iontinu*r int.,.nnl fl"f rati*Gf Bf r,.if,r*
lrrlal nrirrhs: l5

()nc '['cst Assisnnrenls (lrand u rittc.rr or 1\ pe(l .500 -15()0 uurcls)/Qrrizzesi l) r'c'sen t alit i:tc.1as decided by tlre teacher)

rl
.r5

-l ()

tt

t lrtlr int \llrrrrnrrrt't N'lirrl.s l0 irnil tr \ Lll_\-,li :,t! LULllg act ion o (' 5 ks.
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t I)rogranrnre/C)lass: Degree

l----

L Sub.ie ct: Botan.y

( oulsc C'orle; IJO'l'li6{)ll,
(bu rsc

t.

l

(, cltcl ics

, u t c ir,rc i :7 fi e i 1 rr. ii, nrp l c iio i,,, i'it .i.iu'ri.i#r .t.,#r* x #ffi ,

Itr l,9r'liv11n allexl-rclirncnts rellrtc(l to lhc senrester-i.e. plant tissue cultured
rrn liclrl, conscrvillr.t trnri dr:1tol I rrt i ng thc cn vu.ortntcnt.
( lrn be t,rtrplo\etl irt enr ir.ortnterrt rntpirct ttssessrttettt companiers & start his own venlure

plants. conduoting br.eeding

l) rL- -

r nrr i Suggcstcd lab/virtuat expcriment
lt ---.._..-___]_ _.-* (Pcrlbrnr r)rininrunr_lrry$fcffylrigj:nts li.oI ( ettl,i;;,rt

Scrrrcstcr llxalrrination: 75
'l ol:rl \'lar. \lrrrks: 100

Monohybrid cross (Donrinance and incoutplete dominance)
Dihvbritl cross (Dominirrrcc antl incourplete tlourinance)
Ccnc irrtcractions (Alltypcs of genc intcractions mcntioned in thc
svl l lbus )

a. Ileccssivc cpistasis 9: 3: l.
b. I)orninlrrrt cpisttrsrs l2: 3: I

c. C ornplcrrrcnlltr'1 gcrrcs 9: 7

d. Duplicate genes rvith cuurulative ettect 9: 6: I

e. lnhibitory uc-nes I l: j

.1. ('onrputcl applicarion in bjo-sratistics - VS Ixccl and SpSS

l. Llnir.rriirlc lrnlrlysi: rrl stlrtistir'lrl dala: Statistical titblcs, n.rcirrr. r.r.rocle, rncclian,
strLr.rdurd cicvialion ancl standard crror (usirrg sccdling population / icaflcr sizc).

2. Cllculatiorr ol'corlr:lation c,ocfficient yalues anrl iiroirg or.lt the probability.
J.Detelrlritlltriott ol gootlttr'ss ol flt in Menclellian anci nroclitled ntolo-and
dihybritl rarios (J:l^ t;1.9:l:i:1, l:l:l:1,9:1, l3:3. l5:l) by Chi_square
analr,sis arrd cornutcnl ot) ll)c nalure ol- irrhcritance.

l. Strrdl'ot'plant ccll structu'c rvirh thc hclp of epirJcrnral peal nrount ol.
Onion/R hoco/Crin unt

2. Measrrrenterrt ol'ccllsize [rl the technirlue olnrier.onretry.
-1. ('.urtirrg cclls pcr urrit v.rur.c with ths rrcrp of hacrn.cytornctcr

(Yeast/pollen erains)
4. Dctcrrrinati.n ot'rrrrtolic rnricx anci fi.cqucncy of'r.litfcrcnt rnitotic stagcsirr
lixctl root lt1'ts <tl ..lllirrrtt tt,1trr.

II
I

I

i

I

I

l

I

2

3

Course't-itt.,Lffi
I,- nvirorr rnen t mil n a g(,nrent

Min.passing Marks CIE: 09
Min. Passing l\4arks Errcl Scrncstcr Exanrination: 26

JpldrtlU. P,rssin g \l a rks : 35

38

in ltours u cck 0-0-2

I---iil -l- lliostatistics:



l lritrrrililrIizatiotl .l'ittstr Ltntcrrts iln!l sl)ccial r:clurprncrrts uscd in thc planttissrrer
] cultuleexllerirnents

2. Preparati0n olplant tissue cLrllrrr.e rnedirrrn, and srerilization, preparation olstock
soluliorrs ol trrrlrrcrrts Iur !lS l\lcdi;r.
i. SLrrlirou stcrilizariorr .l'plant rnatcrials lor inooulation (irnplartation in thc
rnr:d ir,rrn )

:1. M icropropagal ion ot' potato,/lonrilto, _ Delnonslt.atiorr
5.[)xrtopllrst isollrtion trnrl cultLrring - Dcrlonstnrtion

l

r.- --- -- --'*

I

l:cologY rt Elrvirorrrncnt

\:l

l. Icological Aclrptariorrs: ttyclrophytcs, Xcrophytcs, Haloplrytcs,
Il)iplrytcs und I)arlsires

2. Stuci-r ot' ,rrrpholrgical adaprations of hydroprrytes and xerophytes(four
eaclr ).

3. Str.rdy ol'triotic inleractions of': Stetn parasite (Cuscut"), Root parasite
( OrnLranclrc ) Epiphytcs. I)r.cdation ( I rrscctivorous plants).

4. obsc'vati., a.ci slrdy oIclir-l-erent ecosysterns ruentioned in the
syl Iabus.

5. Ficld 
'isir 

ro firnririarizc' srr(lcrts rvith ccology o1'diu'crcnt sitcs

Soil F,,.n,,,ti,,nJr,rp*,ri.r & C;;..nati,rn
l. De'terrninuli.n o['pH of v.r'ious soil and wate' sanrples (pH r,eter,

urrivcrsai iridicator/Loviborrd corlparator and pl I papcr.)
2. Ar*l-vsis lir'c.r'b..ulcs, chr.ricics, rritratcs,.rlplratci. arganic,ratterand
, birsc clcficicrrcy il.orl tuo soil sartrplcs try rapid liclcl tcsts.
'3. l)ctcrnrirrati.. .r',rganic rnattcr orclillbr-onisoil sanrplcs by walklcy&

Black rapid titration rnetltod.
4. Soil Prolile study
5. Soil typc.s ot lndia-Map

--l-
I Biodivcrsitv lnd Phr.(ogcr_rgr:rltlrvl

I . Strrdv ol'corrrrrunrrv stluctur,c bv qr"radr.at nrcthod and dctcrnrination of (i)
Nlrrrirr.l sitc,t rhc clLrrrcl'at,1ii) t;rcclucncy, dcnsity,ancl abundance of
colt'lp()rlonts (to bc donc clurinq cxcursion/ficld visit)
N4arking of'r,egetariorr types ot'lndia. Wortcl & Uttar prarjesh on rnaps

I arcas of lrrdia

[)ol lut ittn & \\'aste l]tanagetnent
l Study ol- instrutnenls ttsc"d to nrcilsure micnrclirnatic variables: Soil thermorneter,

ttlitxjttitttll lttttl tttittitttttrtt llrcnri,n)cl.L'r, mr,n'rontcter, psychromctcr/hygr.or-nctcr,
t.ltitt gltttgc lttttl ltrr ptctr;r'

l. Estirnation o1'clrloridc and dissol',cd oxygen contcl)t rn watcr samplc
3. ()onrparativc anatornical sturjie's ollcavcs tbrrn pollutccl anrl lcss pollutcd arcas.
'4 Mcasurc,cnr o1'dissol\cd ()2 by azidc moditication ol'winklcr's nlcthod.j. Dctcrnrination ol' dissolvcd oxygcn of watcr sanrplcs tiom pollutecl and

unpolIutctl sout'ccs.
6. \4iclobiological lsscssnrcnt ol'cllinl<ing rvatcr using MF,N tcchniquc- waterfiom

ri cll. r'ir cr', rvatcr suppll, clc.palttrcnt rnd packagcd clrinlling lvatci
,/ Nllliirrg I'itcherr *'astc tior,0or)l)osL']\'crnrrconrpost l-ry E,zyrncs/Bio
dccotrtposcr/ Whcy with clung.

('lirnate Change, ('arhon Crertirs & llolc of CIS
I. ('orrtlr.rctirrg \\'lstc Audrtol 1,oLrr. Irrslitution -Dcrno
l. (jreen aurirting o1'the Liollege,Llniversity -Derno

IY I'llnt tissue cultu rt,

\il

\xi-l-
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Srrggestctl llendings: as in [aperi aUoG

Practii.ll FJtltanv ( parl
l)rrbli5lli1lg I lorrsu. l(u.j.
I)ractical ll()tru)) ( l)art
Publ ishing Housc.Ra.j.

Suggr:sterl eqrrivalent onlirre courses:

A Lrlhor: f) Prrrohit. Anantika Singhvi & Kiran Tak 2013 Apcx

II)Aurh,rr: N. C. Aery, SunilD purohit & Gotam K Kukda 2013 Apex

.l A Ilandlrook ot'Sril. Fcrrilizcr.And Ma,Lrrc (2nd Ed.) (pb) ISBN :97ggl77544l52Edition
02Yclr' : 20 I TAuthor : (iupta pKpublishcr : Agrobios (lndia)

; r;;;;;r,l;r, ISBN : e7riu 7754343sEditi' f /ll L\..,1-.-.. r\: l0l Ir\urhor : Dr. purohit SSpublisher : Agrobios 0ndia)5 [.xb(,mtory Manual Ol' Clhontical And Bicterial n nalr,Bacterial Analysis Ol Water And SewagelSBN :

\\'l.l'Lrhlishr'r' : Agrctrio: llntlirr)

ion :0lYear

Metlr.ds ln E.vir.nment.l A'alysis: water Soil And Air (2nd Hd ) ISBN :971(8 1"7-s4l0lrTEclirion : 02\'car : 201 r.Author : cLrpra pKprrblishcr. , ,cJrobio., (tnaio)
\\'rrlcr' 'l'reartrrcrrl An(l Purillcariou leohnology ISRN : 97ggl77540024Edition : 0lyear :.11){)().\111l1e1 : R1.an W.ll)r"rblisher. : Agrobios (ln-dia

I.t ! t I ) :, I t (( t t ) n I t' tt !. u pII t. !! ot,. i tt I I () m (. fi \n.\
( t t I I l, : //L' I ) u I l,s I t u I u. t t i t.. i t t/, h t t 1t ://apa t h.t lr a I u. g t t r. i n/1

lrttps: ul'u.c11elpgt:iitc9rlyglLuca!_al!rl-!llqur.ceslvirtual-slicle-librar"v
htL1rs: u \r \\.1lscr..cq!l:4s!.1-y{"!2cu,,,,.,r,2 p ,
I t-t1 I s : .,r w, u-. rlp o c - | i s t. c o rrt/ t ar gs/ ge nc t i c.s

I t t1lq' ,'y,'rr,r 
. c'o u 11e-r4.g1g./_]eqrlrgg rrer ics -evo I rrl iorr

jll lllt-,.u1-!tt .r.tu--1llo-(l(rc-()ur-r'n,.11,.]0c11r19{rc r rt,ll_-!q-gerletics-ilnd-evolution/

L__.=_

I *,,,,,,,
Suggestcd Continuous Internal Uvaluati,,nlClgrn.thr,l,

fe stsi lle ct-rltl C'hlrt/Model carryine Maxinrum Marks 20 and a Viva-voce/practical Class
r lC!riL*l-!y_ lltf gg11clg{-lq a c_lfet 4L1o D ) o f -5 rn a r k s.

40
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Total Courses in the Institute of Home Science:
o Number of Employability courses _ 13

o Number of Value added courses _ Nil

Name of the

Courses

Course Outcomes Value Added Coursc/

Employability Course/

Skill Development

Course/

Entrepreneurship

Course

Courses running fro* Sessiorr:Jrly 2022
B.Sc. (H.Sc.) To understand the role of hom","i.n..ln tt. Employability Course

development of individual, families and

communities.

To learn about the sciences and technologies which

enhance the quality of life of the people.

J-t ,,



To acquire professional and entrepreneurial skills for

economic empowerment of students in particular and

community in general.

To develop and benefit from the symbiotic

relationship among the core disciplines of Home

Science- Food and nutrition, Textile and Apparel

Design, Human development & family studies,

extension communication and management, Family

resource management.

To take science from the laboratory to the people.

M.Sc. (H.Sc.)

General

To develop the capabilities and knowledge of
students in the area of -

,/ Human development and family studies

,/ Food and nutrition

./ Extension communication and management

,/ Textile and Apparel Design

,/ Family resource management

To develop skills and make the students efficient in

academics, industry and community service in the

field of home science.

Employability Course

M.Sc. (H.Sc.)

Specialization

Human

Development

and Family

Studies

ln

To describe the growth and development of human

from conception to late adulthood, as well as to

understand family issues and developmental

challenges that occur due to biological and ecological

conditions.

To understand physiological changes in pregnancy

and lactation and competent for health care of the

elderly.

To understand the inter-relationship between heredity

and environment during life cycle.

Employability Course

L



. To create awareness regarding .r".rt t*rdr, t.r*,
and research in Human Development and Family

Studies.

. To describe the distinctive growth and development

of individuals from conception to late adulthood, as

well as to understand family issues and

developmental challenges that occur due to
biological and ecological conditions.

o To gain the skills to establish Entrepreneurial setups

like Early childhood educational centre, Centre for
Special Children, Home for aged, Home for Orphans

and destitute, Short stay homes for women in
diffi cult circumstances

o To develop effective skills to extend guidance and

counseling services to needy people, to identifu the

developmental challenges through scientific

measures and to provide a stimulating environment

and intervention for needy people for their optimum

development.

o To facilitate the students to work professionally and

efficiently in academics, research, curriculum

development, management of institutions and welfare
programs, training, extension and community

services relate to human development.

M.Sc. (H.Sc.)

Specialization in

Food and

Nutrition

o To acquire knowledge in food science, nutrition and

dietetics.

o To assess the nutritional status of individuals in
various life cycle stages and determine nutrition
related problems and disease by applying knowledge

of metabolism and nutrient functions, food sources

Employability Course

3

DlREcroF
;n.+i!r.rio oi ttSF S -rence'

lexnS Atr

t" ,u.**'$FYr



and physiological syste@
and in any situation.

. To understand the concepts of food microbiology and

food safety.

To develop the food products applying the principles
of food science and nutrition to meet the challenges
of nutritional problems.

. To conduct the research in different fields of
nutrition.

o To apply appropriate techniques to develop, process,

preserve the different components of food products.
o To communicate effectively nutrition information

from individual to community.

o To acquire skills in writing research report,

documentation, case studies, seminars, presentation.

group discussions.

o To be able to recommend and provide appropriate

nutritional care for prevention / and treatment of the

various diseases.

o To provide practical field level experience in
Institutional food administration.

o To demonstrate the national and internationar food
laws and regulations and safety standards in
application of food additives to ensure safe foods.

o To facilitate the students to work professionaily and
efficiently in academics, research, teaching, diet
counselor, food industry, welfare programs, training,
extension and community services relate to nutrition.

;w-''--4
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M.Sc. (H.Sc.)

Specialization in

Extension

Communication

and

Management

To provide foundation i, .*t.nrion .o*-*i.uti*
and management.

To develop knowledge about recent trends in
extension education at regional, national and global

levels.

To develop understanding on communitv
J

development, panchyat raj and rural welfare.

To provide deep understanding about policies and

programmes for women, children and youth

To understand the concept of Extension Methods and

Materials

To develop understanding regarding the types of
communication methods, materials, functions, aids

and teaching-learning process.

To provide skills in participatory rural appraisal

techniques and understanding of transfer of
technology

To develop understanding regarding the role of
various mass media in Extension Communication

and management.

To conduct fields studies and different projects of
local and regional needs.

To develop understanding regarding cyber

communication, media and Journalism.

To facilitate the students to work professionally and

efficiently in academics, research, teaching,

institutions and welfare programs, training, extension

and community.

Employability Course

DIRf 3TC"
l;i.rteu^r.+g;"''-'
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M.A. (H.Sc.) M.A Home Science has been innovatively designed

to enable students to acquire knowledge in the fteld

of-

,/ Human development and family studies

,/ Food and nutrition

'/ Extension communication and management

,/ Textile and Apparel Design

'/ Family resource management

The curriculum has an integrated approach of

combining theory, practical and field work.

To develop relevant skills and make students

efficient in academics, research, industry and

community service in the field of Home Science

Employability Course

PG Diploma in

Nutrition and

Dietetics

To become proficient for specialization in nutrition.

To provide an understanding of composition of

various food stuffs.

To know the effect of the various diseases on

nutritional status.

To be able to recommend and provide appropriate

nutritional care for prevention and treatment of the

various diseases.

To understand the nutritional requirements and

recommendations through the life cycle.

To facilitate the students to work professionally and

efficiently in academics, researches, health care

sector, food industries, welfare programs.

Employability Course,

Course

6



Certificate

Course in Food

Processing and

Preserwation

To understand the scientific prir.iple, and

techniques of food processing and preservation.

To acquire skills to establish food service outlet.

To formulate nutritious food products.

To develop analytical skills to be employed in
industries.

To develop skill to analyze food quality.

To gain employment in central and state govemment

sectors.

To competent to take up careers in academics,

researches, health care, processing and preservation

industries.

Employability Course,

ffi

Ph.D. in Home

Science

The course focuses on:

,/ Research,

,/ Innovation

'/ Capacity building.

Make the students self-reliant with necessary

proficiencies for a wide variety of career with
entrepreneurial skills.

Practical training/exposure through internship, field
visit, project work, expert lectures, demonstration,

workshops and seminars gives hands_on experience

to students

Students are sensitized towards challenges and

solutions for societal development from grass-root

level.

Continuous innovations evolved through scientific
researches in post graduate programs empower

women and family with solutions to deal with
everyday challenges.

Employability Course

DIRECTCR T
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Courses proposed from Session: July 2023

B.A. (H.Sc.) B.A Home Science has been innovatively designed to

enable students to acquire knowledge in the field of -
'/ Human development and family studies

,/ Food and nutrition

,/ Extension communication and management

./ Textile and Apparel Design

'/ Family resource management

To understand the role of home science in the

development of individual, families and

communities.

To learn about the sciences and technologies which

enhance the quality of life of the people.

To acquire professional and entrepreneurial skills for

economic empowerment of students in particular and

community in general.

Employability Course

8



Certificate

Course in NGO

Management

The NGO Management course is specifically

designed mainly to empower the students with the

managerial skills and knowledge required to start a

career as a social worker.

It teaches students about social work which includes

working for the betterment of underprivileged

people. This vast sector deals with various social

issues ranging from health care, and education to

community development.

The course provides the participants with the

necessary knowledge and skills to work in a diverse

and challenging work environment along with

training for a career in social work which also

includes work in NGOs and helping govemment

organizations by conducting studies and surveys.

Employability Course

Course

Diploma in

Textile Design

The course makes one eligible for a career in textiles

designing. Candidate can apply for various jobs in

various industries such as interior furnishings,

fashion industry, merchandisers, dyeing and printing

works, etc.

It also empowers one with skill to one's own start up

with little investment.

An entrepreneur not only is financially independent

but has satisfaction of providing employment to

others as well.

Many govt. schemes provide loans for even small

entrepreneurs for their start - ups.

hu
ffi

Employability Course,
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Diploma in

Apparel Design

The course makes one eligible for a career with
leading apparel manufactures, but both at domestic

and export levels.

It also empowers one with the skill to start one,s own

start up (boutique or manufacturing unit) with little
investment.

An entrepreneur not only is financially independent

but has satisfaction of providing employment ro

others as well.

Many golt. schemes provide loans for even small

entrepreneurs for their start- ups.

lo

Irrnployability, CoLuse.

Skill Development

Course.

Course
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M.Sc. ChemistrY Sdlafus wilt fu 6ecth'e flu,rtr l?Stu,'?s onwards|

The purpose of the M.Sc. Program at the University is to provide the key knowledge

of various disciplines in Chernistry md on Advances in this fietd' To prepare students

for careers as professional in various Research Instilutes and Industries-
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M.Sc- Chemistry syilabuswiil be effective from (2022-23 0nwards|

Programme Outcomes

Ensures the students to understand, acquire knowledge in Quantum Chemistry, Group
Theory Symmetry, Photochemistry, Advanced Concepts in Spectroscopy, polymer

Science, Green Chemistry, Solid State, Natural Products, disconnection approach as

well as role of Modem Synthetic Reagents in Organic Transfomrations,

Nanotechnology, Thennodynamics, Advanced Chemical Kinetics, Surface Analytical
Iechniques to measure surfrce Properties of materials and the Advanced principles of
various Electrochemical Teclrniques and all branches of Chemisbry. This syllabus also
ensures the students to understand acquire knowledge and have hands on experience
in multistep Inorganic/ Organic Compound Synthesis and Analysis by using
Spectroscopic Techniques and have'hands on experience in multistep Organic
Synthesis and Analysis by using spectroscopic Techniques.
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PSO 1- Students will understand the basic concepts, fundameptal principles and the scientific

theories related to various scientific phenomena and their relevancies in the day to day life'

They will also be able to acquire knowledge about the fundamentals and applications of

chemical and scientific theories.

PSO 2- Students will find that every branch of science and technology is related to science

subjects but also in all aspects related to life'

pSO 3-Student will become familiar with different branches of chemistry like analytical,

organic, inorganic, physical, environmental, polymer, medicinal. They will also leam to apply

appropriate techniques for the qualitative and quantitative analysis of chemicals in the

laboratories in industries

pSO 4- The student will acquire knowledge of chemical thermodynamics, kinetics,

electrochemistry organic, inorganic, bio-organic, bio-inorganic, spectroscopy and skill in

industrial chemistry.

pSO 5- Viewing chemistry as a tool developing mind and critical attitude and thinking of

logical reasoning that is prepared to serve in diverse fields'

pSO 6- Student will gain a rhorough knowledge in the subject to be able to work in projects

at different research as well as academic institution'

w



C-I COMPUTERS FOR CHEMISTS CREDITS-Os

After completion of this course successfully the students willbe able to

col- acquire knowledge about the history and development of computer.

CO2-aquint will the different softwares and the operating systems used in computer'

co3- provide basic knowledge about the intemet, networking.

CO4- aware about the tool used in chemistry'

CO5- acquire knowledge about the use of MS office, multimedia tool fbr presentation in

chemistry.

c-2 INORGANIC CHEMISTRY CREDITS-05

After completion of this course successfully the students will be able to

col-understand the principle of various bonding theories and identify the structure and

bonding of metal cluster and complex molecules'

CO2- have a firm foundation in the fundamental techniques and scientific theories in nuclear

chemistry.

co3- understand the bonding and structure in metal clusters and also the spatial

affangements of molecules with different oxidation state of metals.

CO4- learn the synthesis applications of macrocycles in biological system'

CO5- appreciate the existence and application of inorganic compounds.

c-3 ORGANIC CHEMISTRY CREDITS-05

After completion of this course successfully the students will be able to

COl- acquaint with the basic ideas of chemical bonding, stability in molecules and obtain

theoretical understanding of how reactive intermediates'

CO2- obtain theoretical understanding of how inorganic reaction take place in substitution

reactions.

CO3- obtain theoretical understanding of stereochemistry of inorganic molecules of

elimination reactions.

CO4- understand the reactions and mechanistic pathways of organic reactions'

co5- explore about the reagents commonly used in organic synthesis.



C-4 PITYSICAL CHE,MISTRY CREDITS-0s

After completion of this course successfully the students will.be able to

col-get basic idea about fundamental of quantum chemistry.

CO2- getexposure about the statistical thermodynamics'

CO3- study the kinetics of different types of reactions and methodologies'

CO4- impart knowledge of micelles and macromolecules'

co5- eet the fundamentals and theories of electrochemistry.

C-5 IDULTERA,NTS (MINOR fqr othe{ Facuttv) CREDITS-05

After completion of this course successfully the students will be able to

CO1- get information about the different types of food and adulteration based on local and

national needs.

CO2- to study the detection of adulterants.

co3- analyze the adulterant in local materials commonly available in house hold products

for employability.

co4- impart knowledge about the false labelling and fake products in food packets available

nationally and internationallY.

CO5- get awarenqss about the food safety and standard and different standard laid down by

the govemment.

C.6 GROUP THEORY AND SPECTROSCOPY CREDITS-05

After completion of this course successfully the students will be able to

COI- understanding the basic concepts of molecular symmetry and to analyze the point

group of chemical molecules.

co2- apply the applications of rotational and vibrational spectroscopy.

CO3- On learning the course, students will be able to apply the concepts of electrostatic

transitions in molecules.

CO4- familiarize the importance of AAS in metal analysis'

CO5- perform low cost, analysis of metals using flame photometry for local need'

w



c-7
CREDITS-05

After completion of this course successfully the students will"be able to

Col-leamthetransportmechanismofmetalionsinbiologicalsystems.

Co2.familiarizewithstructureandfunctionsofbiomolecules.

Co3-impart knowledge of bio-inorganic pigments'

co4- leam the concepts of biochemistry of metals as well as nitrogen fixation'

co5- to study the tundamentals of toxicity of metals and also to learn the metals ions as

chelating agent in medicine.

C-8 BIO-PHYSICAL CHBMISTRY CREDITS-0s

After completion of this course successfully the students will be able to

Col.tounderstandthestructureandtheoriesofenzymes.

CO2- appreciate the importance and function of coenzymes'

CO3- study of the free energy in biochemical reactions'

CO4- leam the functions of transport of ion in cell membrane'

co5- understand the different physical parameters in biological systems'

c-9 SPECTROSCOPIC METHODS OF ANALYSIS CREDITS-05

After completion of this course successfully the students will be able to

COl- understand the theories of absorption spectroscopy'

CO2- know the fundamentals of raman spectroscopy'

CO3- leam the fundamentals and applications of NMR specfioscopy'

CO4- understand the fragmentation takes in mass spectrometry'

c05- know the fundamentals of electronic spin resonance spectroscopy'Yw



C-10 M.Sg. CHEVISTRY P,BAQTICAL (semepter YIII) qREDITS-O4

, After completion of this coulse successfully the students will"be able to

col-analyze common chemical from their identity and composition

CO2- estimate different ions, and organic compounds quantitative and qualitatively'

CO3- gather experience on synthesis of inorganic materials and organic compounds'

CO4- analyze structure of organic compounds by use of spectra

CO5- have hand on experience I practical knowledge in performing physical experiments'

9-ll R4S4A&CH FBOIECT CREDITS-08

After completion of this course successfully the students will be able to

COl- understand research problems'

CO2- execute literature search on a research topic'

Co3.designnewexperimentstoaddressresearchproblems.

CO4- conducts experiments in'a scientific way'

CO5-analyze and interpretation of the results'

C-12 PHOTO AND STEREOCHEMISTRY C\EDITS-Os

After completion of this course successfully the students will be able to

co1- acquaint with the general principles involved in photochemistry.

CO2- understand the organic reactions involved in photochemistry and able to differentiate

between photochemical and thermal reaction'

CO3- provide concept of chirality, various method for projection of chiral molecules' and

effect ofrotation on energY level.

CO4- learn the chiroptical properties and will able to analyze how a chiral compound is

optical active.

CO5- get knowledge of separation of stereo organic compounds i'e., resolution of racemates

and also how the organic compounds show selectivity based on functional group'

\q



c-13 SOLID ST4TE CHEMISTBTY. SU.BFACB CREDITS-05

After completion of this course successfully the students will be able to

COl- understand the basic knowledge of crystal structure'

CO2- provide understanding of crystal defects in solid state and the properties associated in

solid.

co3- impart knowledge of electronic properties of metal, insulators and semiconductors'

co4- learn the concept of physical and spectral properties of the surface of solid'

CO5- study the fundamental physical properties of mixing of one and two component

SVSTCM.

C-I4 COORDINATION CHEMISTRY

After completion of this course successfully the students will be able to

col- identifi/ the bonding, structure and energy of selected coordination complexes'

CO2-perform applicationsof coordination compounds'

Co3.studythephysicalparametersofcoordinationcompounds.

co4- understanding the reaction mechanism in coordination compounds'

co5- understanding the applications of spectral and magnetic properties of lanthanides and

actinides.

c-1s CREDITS-05

After completion of this course successfully the students will be able to

CO1- apply amperometry technique in the characterization of metal ion

co2- apply colometry for the identification and characterization.

CO3- understand and apply the conductometry for the characterizalion of metal ion

CO4- estimate metal ion using polarographic technique

CO5- estimate metal ion through voltammetry

CREDITS-05

V



,, c-16 cREpIrs-gs

After completion of this course successfully the students will be able to

COl-understand the structure of selected plant pigments'

CO2- appreciate the importance of alkaloids'

CO3- understand the basic of terpenoids and carotenoids from local plants materials

natural products.

CO4- understand the isolation of steroids.

CO5-perform the synthesis of selected antibiotics and action of antibiotics as drugs.

ciTTINTERDISCIPUI\ARYTqPICSCREDITS-,q4

After completion of this course successfully the students will be able to

col- appreciate the importance of nanoscience and technology.

co2- understand the role of gteen chemistry in chemical science.

CO3- study the concept of supra molecular chemistry and its applications'

CO4- understand the environment and atmosphere and the role of greenhouse effect, acid

rain, air pollution in the environment.

CO5- understand the role of aquatic pollution and also study the hydrosphere and soils'

c-18 SEPARATION TECHNIQUEp

After completion of this course successfully the students will be able to

COl- learn the applications of TLC and column chromatography in analysis of mixtures'

co2- understand the principle, experimental setup and applications of partition.

CO3-acquaint the knowledge of GC in analysis of samples'

CO4- understand analyze and applications of HPLC and also applications of supercritical

fluid and gel permeation chromatography.

CO5- leam the experimental setup and applications of solvent extraction'

cREpITS-O4

w



c-19
CREDITS-04

After completion of this course successfully the students will be able to

Col-appreciatetheimportanceofdataanalysisinchemistry.

co}-analyze common metal using inductively coupled plasma spectroscopy'

CO3- familiarize with instrumentation and application of x-ray diffraction'

co4-gather knowled$e of scanning electron microscopy and transmission electron

microscopy in analysis of samples.

co5- study the fundamental applications of thermal gravimetric analysis of materials'

C-2OADVANCED INORGANIC CHEMISTRY CREDITS.O4

After completion of this course successfully the students will be able to

col-advanceleamingoftransitionmetalcomplexesinchemistry.

co2-understanding of bio-inorganic metals in living system.

co3- learning the role of metalloenzymes in biological system.

CO4- study the metal nucleic acid interaction as well as metal in biological systems'

CO5- known the excited states of metal complexes in coordination chemistry'

C-21 ADVANCBD ORGANIC CHBMISTRY CREDITS-04

be able toAfter completion of this course successfully the students will

CO1- learning the basic of heterocyclic chemistry'

COz- getting an idea about the mechanistic pathway

rearrangements.

co3- understanding the concept and applications of pericyclic reactions in advanced organic

chemistry.

CO4- learning the concept of disconnection approach in the designing and synthesis of

complexed molecules.

of various common organic

CO5- understanding the structure and used of some impoftant

\'.,
\\ [],/ 1f 1Y" \$/

drugs.



,, c-22 APVANCED PHYSTCAL CHEMISTRy , CREDITS-04

After completion of this course successfully the students will be able to

CO1- understanding and appreciate the advanced concepts of thin film and Langmuir-

Blodgett films and liquid crystal.

co2- advanced study of polymeric materials and its applications'

Co3-studyionicconductorsitspropertiesandapplications'

CO4- developing skill in computational treatment of atoms and molecules'

CO5- studying of general properties of liquids'

C-23 POLYMER CHEMISTRY CREDITS'04

l

After completion of this course successfully the students will be able to

COl- understanding the basic importance of polymers'

CO2- developing skill in the polymer characterization'

CO3- evaluating the structure and various properties of crystalline polymer'

CO4- learning the process of polymerizations'

C05- understanding the properties of commercial polymer and its applications'

C-24 INDUSTRIAL CHEMISTRY CREDITS-O4

After completion of this course successfully the students will be able to

Col-understandingandapplyofcement,ceramicandglass.

CO2- learning the basic of composites formation and its application'

CO3- understanding the different fertilizer and its specific application'

CO4- knowing the utilization and preparation of petrochemicals and lubricants'

CO5- knowledge of paints and its formulation'

V\/



c-2s M4DI,CINAI., CITEMISTRY . cRpDITq-q1

After completion of this course successfully the students will be able to

COl- understanding the advanced knowledge of drug design and developments of new

drugs.

coz- studying of various pharmacokinetics of drugs and its applications in drug

developments.

co3- learning pharmacodynamics of drugs in medicinal chemistry.

CO4- understanding the drugs used as antineoplastic'

CO5- understanding the drugs used as cardiovascular drugs'

C-26M.Sc'C4EMISTRYPRACTICAL(SEMESTER4)CREqITF-94

After completion of this course successfully the students will be able to

COl- learn about the role of flame photometry in the analysis of metals'

CO2- leam about the spectroscopic and chromatographic technique in the analysis of

substance.

CO3- evaluate the organic compound from natural resources'

CO4- learn the multistep and green synthesis of organic compounds.

CO5- utilization of thermodynamic spectroscopy, polarography in the analysis of sample.

c-27 RESEARCH PROJECT CREDIIS-08

After completion of this course successfully the students will be able to

CO1- understand research problems specific topic'

CO2- execute literature search on a research topic assigned to students.

CO3- design new experiments to address research problems based on the allotted research

topics.

CO4- conducts experiments in a scientific way'

COl-analyze and interpretation of the results.\q//



c-1

Unit l:

Unit II:

Unit III:

Unit fY:

Unit V:

M.Sc. Chemistry Syllabus will be $tective fum 12022-23 onwards)

SEMESTER-VII

COMPUTERS FOR CHT'MISTS M.M.75
Credits-05

History of Development of Computer, Classification of Computers,

Generation of Computers, General Awareness of Computer Hardware - CPU

and other peripheral devices, Input, Output and Auxiliary Storage Devices

.pcftwares and their types (Systern Software & Application Software),

Computer Language and their types (Low Level & High Ievel Languages),

Operating System, requirement of OS, Types of OS : Single User and Multi-

user OS withexample

Computer . and Internet 1: What is Networking, Different types of

Networking (LAN, WAN and MAN), Optical Fibres, Ethemet, Network

Interface Cm4 Hub, Switch, Routers, Modems, Protocols TCP/IP, Intemet

Service Providers (ISP), Web Semch Engine, Intrane! Difference between

Internet & Intanet

Educational and Research Resources on Net for Chemical Sciences, Online

Tutorials and Lectures Virtual Labs, Electronic Jounrals, E-books, Digitat

Libraries, Use of Chemdraws like tools for Chemical Education

MS Word, facilities in MS Word, MS- Excel, Facilities in MS Excel, MS

PowerPoint, Oral Presentations using visual aids such as Power Point etc.

Adobe Photoshop (Inhoductory), Multimedia, Digital Arts.

\,,

\-



CA

M.Sc. Chemistry Syllabus will be elfedive from 12022-23 onwards|

INORGAI{IC CHEMISTRY M.JVI.75

Credits-05

Unit I: Mechanism of inorganic reactions:

Mechanisms of redox reastions of metal complexes, Substitution reactions of
octahedral and square planar complexes in aqueous solutions, cis- and trans

effects.

Unit II: Nuclear Chemistry:

Radioactive decay and equilibrium, Nuclear reactions and its types, Q-value,

cross section of reactions, chemical effects of nuclear fiansformation. Nuclear

fission-Fission products, Fission Yield and Nuclear Reactors, Nuclear Fusion

and Stellar energy.

Radioactive techniques (i) Tracer techniques (neutron activation analysis)

(ii) Counter techniques such as G.M., Ionization and proportional c,ounters

Unit III: Metal clusters:

Higher boranes, carboranes, metalloboranes, metallocmboftrnes, metal

carbonyl and halide clusters. Compounds with metal-metal multiple bonds,

Wade's rule, LNCC & HNCC, Caping rule,

Unit fV: Chemistry of macrocycles:

Complexes of crown ethers, porphyrins and cryptands, their synthesis,

important characteristics with special reference to hole size and importance in
biological systems.

Unit Y: Inorganic Polymers:

Classification, characteristics and properties. Type of inorganic

polymerization (step growth, chain growth" ring opening, reductive coupling,

condensation synthesis). Synthesis, properties and applications of important

inorganic polymers: polyphosphazines, phosphonitrilic halides, polysiloxanes,

polysilanes, co-ordinate polymers, condensed phosphate, silicates and S-N

compounds.

Books Suggested:

l. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.
2. Inorganic Chemistry, J.E. Huhey, Harpes & Row.
3. Inorganic Electronic Spechoscopy, A-B.P. Lever, Elsevier.
4.Comprehensive Coordination Chemistry Eds G.Wilkinson, R.D. Gillars and

J.AMcC leverly,Pergamo

5. Nuclear and Radioactivity- Friedlander G; Kennedy J.M Mamas E.S., Miller J.M., Wiley Inter
Science N.Y. (1981).

6. Nuclear Reactions R- Singh & S. N. Mukherjee, New Age Intemational. Ne

w



M.Sc. Chemistry Syllabus will he efledive from (2922-23 onwards|

c-3

Unit-I:

ORGANIC CHEMISTRY M.M.75
Credils-AS

(a) Delocalized chernical bonding - conjugation, cross conjugatiorL resoruLnce,

hyperconj ugation, tarsomerism,

ft) Reaction interrnediates- Generation, geometry, stability and reactions of

carbocations, carbanions, &ee radicals, carbenes, nitrenes and benzlmes.

Unit-II: Substitution reactions:

SNl, SN2 SNIi and SN2i mechanisms, neighbouring goup participation in

aliphatic nucleophilic substitutions, Electrophilic and nucleophilic aromatic

substitutions reactions.

Unit- III: Elimination reactions:

The El, E2, EICB mechanisms, orientation in E2 reactions (Saytezeff and

Hoffinan), Pyrrolyticsyn-elimination, Stereochemisbry of elimination reaction.

Unit- IV: Common Organic Reaction and Mechanism

Aldol, Perkin, Diekmann condensation, Reformatsky, Benzoin, Wittig,

Mannich reaction, Michael reaction" Diels-Alder reaction, Knoevengel

reaction-

Unit- V: Reagents in Organic Synthesis:

Lithium aluminium hydride, Sodium borohydride, lithium dialkylcuprate,

lithitrm di-isopropylardne, Grignard reagents, mono &dialkylboranes, 1,3-

Dithiane, Gerard's reagent P & T, dicyclohexylcarbodimide, N-

bromosuccinimide.

Books Suggested

l. Vogel's Text book of Quantitative Analysis, revised. J. Bassett, R. C. Denney. G.H. Jeffery and J.
Mendham ELBS.

2. Experiments and Techniques in Organic Chemistry, D. Pasto. C. Johnson and M. Miller, Prentice
Hall.

3. Macroscale and Microscale Organic experiments, K.L. Williamson. D.C. Heath.

4. Systematic qualitative Organic Analysis, H. Middleton, Adward Arnold.

5. Handbook of Organic Analysis Qualitative and Quantitative. H. Clarlq Adward Amold.

6. Vogel's text book of Practical Organic Chemistry, A.R. Tatchell, John Wiley.

7. Reaction and Reagents, O-P.Agrawal, Krishna

Yfu
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M.Sc. Oremistry Syllabus will b $e*ive ftom 12A22-23 onwards)

PHYSICAL CIIENdISTRY M.M.75
Credits-05

Quantum Chemistry:

Approximation Method:The variation theorena, Linem vmiation principles,

Perfirbation theory $irst order and non degenerates), application of variation

method and perturbation theory to be helitrm molecule.

Statistical thermodynamics: Chemical equilibria and equilibrium constant

interrns of partition function, Fermi-Diarc statistics, Distribution law and

application of fomatal, Bose-Einstein statisticsdistribution law and

applicationto helium.

Chemical D5rnamics: Methods of determining rate laws, collision theory of
reaction rates, steric factor, activated complex theory, Arrhenius equation and

the activated complex theory, ionic reaction, kinetic salt effects, steady state

kinetics, kinetics and therrnodynamic control of reaction, treatnent of
unimolecular reactions treaftnent of unimolecular reactions. D;mamic chain

(hydrogen-bromine reaction, pyrolysis of acetaldehyde decomposition of
ethane, Photochemical (hydrogen-bromine and hydrogen-chlorine reactions)

Micelles: Surface active agents, classification of surface active agents,

micellization, hydrophobic interaction, critical micellm concentration (CMC),

factor-affecting the CMC of surfactants.

Macromolecules: PolS'rner{efinition, types of polymers, electrically

conducting, fire resistant, liquid crystals polymers, kinetics of polymerization,

mechanism of polymerization.

Electrochemistry: Electrochemistry of solution, Debye-Huckel-Onsager

treatrnent and its extension, ion solvent interaction, Debye-HuckelJerum

mode, thermodynamic of electrified interface equation, over potential,

exchange current densrty.

Unit-I:

Unit-II:

Unit-III:

Unit-W:

Unit-Y:

Book Suggested:

1. Physical chemistry, P.W. Atkins, ELBS

2. Introduction to Quantum chemistry, A.K- Chandra Tata McGraw Hill.

3. Quantum chemistry, EraN levine, Prentice Hall.

4. Coulson's Valence, R. McWeeny, ELBS.

5. Chemical Kinetics, K.J. Laidler, McGraw- Hill.

6. Kinetics and rnechanism of chemical transformations, J. Rajaraman and J. Kuriacose,
McMillan.

7. Micelles, Theoretical and applied aspect, V. Moroi, Plenum.

W$^',,



M.Sc. €hemistry Syllabus will he effective from (2922'23 onwards)

c-5 ADULTERANTS {MINOR for Other Facultv} M.M.75

Credits-04

Unit-II

Unit-[I

Unit-I

Unit-IV

Introduction

Food and food for life, adulteration, types of adulteratioq identification of
aftrlterants, adulteration problems, common adulterants in food and their
injurious effects on health

I)etection of adulterants

Oualitative Analysis : Qualitative macro, semi-micro and micro techniques

involving wet chemical tests, flame tests, etc, microscopic examination

Ouantitative Analysis : Tifiimetic and gravimetric method, instrumental
methods

Materials to be analysed

Milk analysis: Detection of added'water, neutrialzers, hydrogen peroxide,

forrnalin, sugar, starch, urea, ammonium sulphate, salt pulverized soap,

detergents, skim milk powder, vegetable fat, benzoic acid, salicylic acid"

boraxm borax, boric acid and buffalo milk in cow's milk

Khoya and Sweet analysis: Detection of starch (maida etc) alrrminitrm foil
replacing silver foil in sweets, detection of washing powder in ice cream.

Spice analysis: Detection of added starclr, lead chromate, Metanil yellow in
temeric powder, powdered dung in coriander powder, identification of
artificially coloured foreign seeds shourn as cumin seed, poppy seed and black
pepper

False labelling and frke products in food packets: How to read a food label,
elements of a food label, list of ingredients, tenns used in food labels, market

$rrvey and analysis of packaged producVmaterials. Hazards of recHess use of
faulty food preservatives in food products

Creation of public rwaren€ss: Dissemination of information about the "food
safety and standard (Packaging and Labelling) Regulation, Act 2011".
Creation of consumer a\ rareness for checking food adulteration and about fake
and spurious products through print and view media

Unit-V

W
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M-Sc. €hemistry Syllabus will be eflective frcm (2A22-2? onwards)

SEMESTER-VIN

GROT]P TIIEORY AhYD SPECTROSCOPY M.M.75
Credits-04

Unit-I:

Unit-II:

Unit-IfI:

Unit-IV:

Symmetry elements and syrnmetry operation, point groups and their

classification with examples, sub groups. General methods of assigning point

groups to a molecules like water (CzJ, ammonia (C:"), phosphorous (D31) and

Xenon tetrafl uoride (D+rJ.

Rotational and vibrational spectroscopy: Introduction, fundamental principle

and applications

Electronic spectroscopy: Introduction, theory involving elechonic transition

and applications

Atomic absorption spectroscopy: Introduction, principle, technique

instrumentation and applications

Unit-Y: Flame photomefiry: Introduction, principle, technique, instrumentation,

interference and applications

Books Suggested:

1. Modern spectroscopy, J.M. Hollag John Willey"

2. Applied Electronic Spectroscopy For Chemical Analysis. Ed.H, Windawi and F.L. Ho, Wiley
Interscience-

3. NI\m" NQR" EPR and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parish, Ellis
Harwood.

4. Physical Method in Chemistry, R-S- Drago, Saunders College.

5.Inhoductionto Molecular Spectroscopy, G.M. Barrow, Mcgraw Hill-

6. Basic Principles of Spectroscopy, R Chang- McGraw Hill.

T.Theory and Application of IJV Spectroscopy, H.H. Jaffe and M. Orchin, IBHOxford.

S.Introduction of Photoelectron Specfoscopy, P.K. Ghosh, John Wiley.

9- Introduction of Magnetic Resonance, A. Carrington and A-D. h,frplachlarL lfurper and Row.

G\,W
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Unit-I:

Unit-II:

Unit-III:

Unit-IY:

Unit-V:

MSc. Chemistry Syllabus will b elfedive trcn 12A22-23 onwards)

BIO-INORGAITNC CIIEMISTRY M.M.75
Credits-04

Metal ions in biolory:
Molecular mechanism of ion transport across membranes sodium and

potassium pump, Essential and trace elements.

Biomolecules:
Structures and functions of metalloproteins in electron transport process -
cytochromes and Iron-Sulphur proteins, DNA polymerisatiorq glucose storage.

Bio-inorganic pigments:
Chlorophyll, Photosystem-I and Photosystem-Il in cleavage of water,

haemoglobin, myoglobin, haemocyanin and hemerythrin. Storage of oxygen
and its transport.

Bio-Chemistry:
Biochemistry of calcium, copper and zinc. Biological Nitrogen fixation
(Associative nitrogen fixation, symbiotic nitrogen fixation).

(a) Toxicity of metals (cadmium, mercury, lead, arsenic, copper). Deficiency
of Metal ions
(b) Medicinal Inorganic chemistry- Metal ions and chelating agent in
medicines. Drug activity, confiol of metal ion concentration, In viva removal
of metal ions, Antimicrobial drugs, anticancer drugs.

Books Suggested:

1. Progress in Inorganic Chemistry, vol. 18 and 38 Ed. J J. Lippard, Wiley.

2. Inorganic Biochemisty vol.I and II ed. G. L. Eichhorn, Elsevier.

3. Principles of Bioinorganic Chemistry, S. J. Lippard and J. M. Berg, University Science
Books.

J*/
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Unit-I:

Unit-[

Unit-III

Unit-IV

Unit-V

M.Sc. Chemistry S$labus will be etteAive fiom 12022-23 onwards)

BIO- PHYSICAL CHF.il{ISTRY M.M,75
Credits-O4

En4ymes:
Introduction, nomenclature and classification, Fischer lock and key: Kosland
and Induced hypothesis: Transition state theory, acid base catalysis,

Nucleophilic displacement on phosphorous atom. Multiple displacement

reaction and the coupling of ATP, cleavage to endergonic processes, Addition
and Elimination reaction of enzrrne catalvzed carboxylation and

decarboxylation

Coenzynes:
Apoen4mres, structure and biological function of coen4mes, production,
purification of enzryrmes, methods of immobilization of enzyme activity,
application of immobilized enzymes, clinical use of enzyrnes

Bio-energetics:
Standard and free energy change in biochemical reactions, exergonic

endergonic, hydrolysis of ATP, synthesis of ATP from ADP

Cell membranes and Transport of ions:
Structure and firnctions of cell membraneo ion tansport through cell
membrane, irreversible thermodynamics treatnent of membrane transport,

nerve conduction.

Biopolymer Interactions :
Forces involved in biopolgner interactions, electrostatic charges and

molecular expansion, hydrophobic forces, dispersion force interaction,
mulliple equilibrium and various types of binding processes in biological
svstems.

Books Suggested:

1. Understanding enzymes, Trevor Palmer, Prentice Hall.

Z.Enryme Mechanisms Ed, M. I. Page and A. Williams, RSC.

3. Fundamental ofEnzymology, N. C. Price and L. Stevens, Oxford University Press.

4. Biochemistry, L. Stryer, W.H. Freeman.

5. Macromolecules: Stucture and Function. F. Wold.
andVoe! John Wiley

Prentice Wall. 6. Biochemisfiry, Voet

/ ]e4,vv
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Unit I:

Unit II:

Unit III:

Unit fY:

M.Sc. Chemistry Syllabus will be effeaive frcm 12022-2? onwards)

sPEqrRoscoPrc METHops oF ANALYSTS M.M.7s

" 
Credits-O4

Absorption specfroscopy

L-B's Law and its limitations, Einstein's two level transition model. Transition

moment and its relation to molar extinction coefficient. Different types of

transitions (Mc*o orl*, na* etc.), Selection rules with symmetry arguments,

Solvent perturbation method, Weak and CT transition, Vibronic and spin orbit

coupling.

Raman Spectroscopy

Classical and quantum theories of Raman Effect, pure rotational vibrational

and vibrational-rotational, Raman spectra, Selection rules, Mutual exclusion

principle, Resonance Raman spectroscopy, Coherent anti stokes ftlman

spectroscopy (CARS)

Nuclear magnetic resonance spectroscopy (NMR):

Introduction, Theory, relaxation process and saturation, environmental effects

on NMR spectra, chemical shift, spin-spin splitting, factors influencing

coupling constant 'J', Spin decoupling, basic ideas about instrument, NMR

studies of nuclei other than proton t'C, tnF, and 3lP, FT-NMR advantages of

FT-NIV{R" use of NMR in medical diagnostics.

Mass Spectrometry:

Introduction, molecule ion pealq base peak, isotopic abudance, metastable ions

fragmentation mechanism of compcunds containing C,H,O,N and halogen,

Mac Lafferty rearrangement , nitrogen rule and ring rule and applications.

Unit Y: ESR Spectroscopy:

Introduction, principle, hyperfine splitting" and significance of g-value,

determination of 6 - value- Rules forhyperfine splitting and applications.

Books Suggested:

1. Modern spectroscopy, J.M. Hollas, John Willey.

3. NIVIR, NQ& EPR and Mossbauer Spectroscopy in Inorganic Chernisty, R.V. Parish, Ellis
Harwood.

5. Introduction to Molecular Spectroscopy, G.M. Barrow, Mcgraw Hill.

6. Basic Principles of Spectroscopy, R.Chang. McGraw Hill.

7. Theory and Application of UV Spectroscopy, H.H. Jaffe and M. Orchin,

9. Introduction of Magnetic Resonance, A" Carrington and A-D- Maclachl

1q.,,
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M.Sc. Chemistry Syllabus will he effedive from (2022-23 onwards|

M.Sc. CHEMISTRY Practical (Semester YII[) M.M.100

Credits-04

INORGANIC CHEMISTRY

(A) Qualitative and Quantitative Anatysis: [201
(i) Separation and determination of two metal ions Cu-Ni, Ni*Zn, Cu-Zn, etc. involving

volumetric and gravimetric methods.
(B) Inorganic Preparations: [10]

{i} ReineckelSalt
(ii) Tetraamine Cupric Sulphate
(iii) Chrome Alum

{iv) AluminiumChlorideHexahydrate
(v) NickelDimethylGlyoxime
(vi) Sodium Cobalt Nitrate
{vii) Potassium Trioxalato Ferrate {lll)
(viii) Cis-Potassium DioxalatoDiaqua Chromate
( ix) Irsns-Potassium DioxalatoDiaqua Chromate KIC(C2O4XH 2Olzl.2H2O
{x) Prussian Blue

ORGANIC CHEMISTRY

{A} Qualitative Analysis: [101
Separation, Purification and ldentification of compounds of tertiary mixtures (three solids)

(B! Organic Synthesis: [101
Sulphonation, Diazotization; Aldol Condensation, Friedel Crafts Reaction, Cannizzaro
Reaction, Acetylation, Benzylation, Nitration.

(Cl Quantitative Analysis: [101
{a} Determination of percentage or number of Hydroxyl Groups in an organic compound by

accetylation method.
(b) Estimation of amines/ Phenols using bromated bromide solution/ or acetylation method.

PHYSICATCHEMISTRY

{1} To estimate hardness of water by ethylene diamine tetra-acetic acid (EDTA}.

{21 To study the distribution co-efficient of benzoic acid between benzene and water.

(3) To determine the distribution co-efficient of iodine between water and CClaat room

temperature.

{41 To determine the specific reaction rate of the hydrolysis of methyl acetate/ ethyl acetate

catalyzed by hydrogen ions at room temperature.

{5} To titrate the given mixture of CO3 and HCO3 ions against a strong acid (HCl) using p-

meter and to determine the strength of it.

(6) To determine the amount of chloride ions present in the given KCI solution.

(71 To determine nickel as dimethylglyoximate complex spectrophotometrically.

{8} Preparation of standard solution.

t9) Determination of proton coefficient between water and an organic solvent.

(10) To test the validity of lambert-Bee/s Law {using methylene blue ) and to determine

trmax

Molar extinction coefficient (€)

[30]

\ry
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Tlre researchproject is b6ed onthe followingtopics -
1 Coordination Chemisy

2. Macro Cyclic Chemistry

3. GreenChemisfv

4. Nano Chemistry

5. Pesticide Chemistry

6. Pollmer Chemistry

7. Polpner Nano Composite

8. Environmental Scienee

i. AirPollution

ii. Soil Pollution

iii. S/ater Pollution

9. Natural Products

I0, Synthetic Organic Cherrisbry

11. Dmg Chemistry

12. Indushial Chemisfv

MSc. Chemisnry Syllabus will be eftedive tran (2SEl-23 onwards)

RESEARCII PROJECT M,M.100

Credi*-O8

\^^fruv



M.Sc. Chemistry Syllabus will be effedive frcm 12A22-23 onwardsf

SEMESTER-IX

c-r2

i

PHOTO Ah[D STEREOCHEMISTRY M.M.75

Credits-O5

Unit-I: General principles- Photochemical energy, Frank-Condon principle, Jablonski

diagram, singlet and triplet states, photosensitization, quenching, quantum

efficiency and quanfum yield, energy transfer process in photochemistry,

experimental methods of photochemisfty.

Unit-II: Photochemistry of carbonyl compounds, Norrish type-I and Norrish type-Il

cleavages, Paterno-Buchi reactions, photoreductions, photochemistry of

unsaturated systems like olefins, cis-tans isomerisation, dimerizations,

hydrogen abstraction, addition Photochemistry of enones-rearrangement of

unsaturated ketones and cyclohexadienones.

Unit-III: A) Concept of chirality, elements of symmetry, R-S nomenclature, E-Z

isomerisms. Interconversion of Fischer, Newman and Sawhorse projections

B) Conformation and reactivity in acyclic compound (upto four C-atoms) and

cycloalkanes (upto cyclohexane)

C) Transannular effects in medium sized ring compounds.

Unit-IV: Molecular dissymmetry and chiroptical properties, linear and circularly

polarized light, circular birefringences and circular dichroism, ORD and CD

curves. Plain and Cotton effect cnrves and their applications. The octant rule

and axial haloketone rule with applications

Unit-V: A) Racemates and their classification, method of resolution of recemates.

B) Chemoselectivity, regioselectivity, stereoselective, stereospecific

reactions and enantioselectivity with examples.

Books Suggested:

1. Fundamental of Photochemistry, K. K. Rohtagi-Mukherji, Wiley-Eastern.

2. Molecular Photochemistry, N.J. Turro, W. A. Benjamin.



M.Sc. Chemistry Syllabus will be efredive from QA22-2? onwards|

c-13 SOLH) STATE CHEMTSTRY. S{.IRFACE PHENOMENON
AI\ID CIIEMICAL EQUILIBRIA. M.M.75

Credits-Q5

Unit-I: Solid State

Crystalline state of solids, unit cells and Bravais lattices, Miller indices,

Diftaction of X-rays by crystalline solids, fundamental aspects of X-ray,

electron and neutron diffiaction studies

Unit-fi : Crystal Defects and Non- Stoichiometry

Perfect and imperfect crystals, intrinsic and extrinsic defects-point defects,

line and plane defects, vacancies-Schottky defects and frenkeldefects,

structural imperfections and properties of solids such as ionic conductivity,

di{fusion, ferroelectric properties and luminescence, non-stiochiometry and

defects.

Unit-[I : Electronic properties and Band theory

Metals, insulators and semiconductors, electronic structure of solids-band

theory, band structure of metals, insulators and semiconductors, intrinsic and

extrinsic semiconductors, doping semiconductors, p-n junctions,

superconductors,

Unit-IV : Surface Phenomenon

Surface tension, adsorption on solids, electrical phenomena at interfaces,

including electrokinetic, micelles and reverse micelles: solubilization, micro-

emulsion, application of photoelectron spectroscopy, ESCA and Augor

spectroscopy to the study of surfaces.

Unit-V : Chemical Equilibria

Free energy and entropy of mixing, partial molar quantities, Gibbs-

Duhemequation. Equilibrium constan! temperature- dependence of

equilibrium constant, phase diagram of one- and two component systems,

phase rule.

Books Suggested.

1. Solid State Chemistry and its Application, Anthony R West, Wiley Publication, US

2. Solid State chemistry an Introduction, Lesley E.Smart and Elaine A.Moore,Taylor and

Francis,London-

V3. Principles of Physical Chemistry, Puri, Sharma and Pathania Vishal P \^,6
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Unit I :

Unit-II:

Unit III :

Unit-IV:

Unit-V:

M.Sc. Chemistry Syllabus will be elfeAive from (2022-21onwards)

COORI}INATION CHEMISTRY M.M.75

Credits-AS

Crystal field theory, crystal field splitting of d-orbitals in octahedral,

tetrahedral and square planar complexes, crystal field stabilization energy

(CFSE) in octahedral (weak and strong fields) and tetrahedral complexes,

factor affecting CFSE and uses of CFSE, spectrochemical series.

(a) Applications of CFT in colour of transition metal complexes, limitations of
CFT, valence bond theory and comparison of VBT and CFT.

(b) Ligand freld theory, evidences of covalance and adjusted crystal field thery
(ACFT), molecular orbital treatment of octahedral complexes and bonding,

moleculm orbitals for tetratredral and square planar complexes, spln cross over

coordination compounds.

Coordination chemisty of transition metal ions, stability constants of
complexes and their determination; stabilization of unusual oxidation states.

Stereochemistry of coordination compounds. Jahn-Teller effect; Interpretation

of electronic spectra including charge transfer spectra; nephelauxetic series,

magnetism: Dia -, pfr& -, ferro - and anti-ferromagnetism quenching of orbital
angular momento spin orbit coupling.

Inorganic reaction mechanism; substifution reactions, trans effect and electron

transfer reactions, photochemical reaction of chromium and ruthenium
complexes. Fluxional molecules, iso- and heteropoly acid, metal clusters spin

crossover in coordination compounds.

Studies and Applications of Lanthanides and Actinides:

Spectal and magnetic properties, Modern methods of separation of
lanthanides and actinides. Organometallic compound of lanthanides,

Applications of lanthanides and actinides compounds in industries. Use of
lanthanides compounds as Shift's reagent.

Books Suggested:

1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson , John Wiley.
2,Inorganic Chemistry, J-E. Huhey, Harpes & Row-
3. Inorganic Electronic Spectroscopy, A.B.P. Lrver, Elsevier.
4.Comprehensive Coordination Chemistry Eds G.Wilkinson, R.D. Gillars and

J.AMcC leverty,Pergamo

5. Synthesis and Characterization of Inorganic compounds, W.L. Jolly, Prentice Flall.

6. Concise lnorganic Chemistry, J.D.t ee, Wiley Publication 

\ 
y 
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M.Sc. Chemistry Syllabu s wi I I be elfedive fia m l2OA2-23 onwards|

BASIC ANALYTICAL CIIEMISTRYc-15

Unit-I:

Unit-II:

Unit-III :

Unit-IV:

(Elective-'l)

M.M.75

Credits-O5

Amperometry: Introduction, principle, types of current technique,

amperometric titrations with DME, c titrations with rotating

platinum micro electrode, biampero-metry, applications.

Coulometry: Introduction, constant current coulometry, controlled potential

coulometry (principle and technique), types of coulometer, applications.

Conductometry: Introduction, principle, technique, electrolytic conductivity,

measurement of electrolytic conductivity, conductometric titration,

applications.

Polarography : Infroduction, principle, technique, D.M.E., half-wave

potential, residual curren! migration curren! diffirsion curren! limiting

curent, applications.

Unit-V : Voltammetry : (a) Introduction, principle, technique and applications

(c) Cyclic voltarnmetry and anodic stripping voltammetry.

Books Suggested

1. Instrumental Method of Chemical Analysis, B.K. SharmA Krishna Prakashan, Media, Meerut.
2. Instrumental Method of Chemical Analysis, Gurdeep Chatwal, Himalaya Publication House,

New Delhi.
3. Instrumental Method of Chemical Analysis, H. Kaur, Pragafi Prakashan, New Delhi
4. Instrumental Method of Analysis, Willar4 Meritt, Dean,Wadsworth Publishing Co. Inc, Australia
5. Basic Concept of analytical Chemistlry, S.M. Khopkar).lew Age International Publisher, New

Delhi.
6- Fundamental of Analytical Chemisffy, Holler and Crouch, Brooks Cole, US.

)-V\,-
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M.Sc. Chemistry Syllabuswill he elfeaive from (2022-23 onwards)

CHEMISTRY OF NATI]RAL PRODUCTSc-l6

Unit-I:

Unit-II:

Unit -III :

Unit-IV:

@lective-2)

M.M.75

Credits-O5

Plant Pigments:

Introductior5 occurrence, general methods of structure deterrnination, isolation

and synthesis of apigenin, luteolin, vitexin, myrcetirl quercetin, lycopene,

aureusin, cyanidin, hirostidin.

Alkaloids:

Introduction, classification, occurrence, isolation of alkaloids, general methods

of determination of structure of alkaloids, Constitution and synthesis of
cocaine, nicotine, atropine, morphine, reserpine. Biosynthesis of alkaloids.

Terpenoids and Carotenoids:

Introduction, classification, occuffence, general methods of structure

determination, isoprene rule, constifution and synthesis of citral, zingifslsns,

farnesol, bisabolene, B- carotenoids, Biosynthesis of terpene.

Steroids:

Introduction, classification, occurrence, isolation, constifution and synthesis of
cholesterol, testosterone, progesterone, androsterone. Biosynthesis of steroid.

Unit-V: Antibiotics:

Introduction classification, synthesis of penicillin-G, penicillin-V,

amoxycillin, tetracyclin, chlorarrrphenicol, streptomycin.

Books Suggested:

1. Natural Products: Chemisty and Biological Significance J- Mann, R.S. Davidson, J.B. Hobbs,
D.V. Banthrope an J.B- Harborne, Longman Essex

2. Organic Chemistry, Yol2,I L. Finar. ELBS.

3. Rodd's Chemistry of Carbon Compounds, Ed, S. Coffe Elsevier.

4. Chemisty, Biologieal and Pharmacological Properties of Medicinal Plants from the Americas, Ed.
Kurt Hostettmann, M.P. Gupta ad A. Marston, Harwood Academic Publishers.

5. Introduction to Flavonoids, B.A. Bohm, Harwood Academic Publishers.

6. New Trends in Natural ProductChemistrv" Atta-Ur-Rahman and M.I. Choudharv. Harwood
Academic Publishers.

7. Insecticides of Natural Origin, Sukh Dev, Harwood Academic Publishers

\,,6 J
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M.Sc. Chemistry Syllabus will be efredive from 12022-23 onwards)

SBMESTER.X

INTERDISCIPLINARY TOPICS M.M. 75

Credits-O4

Introduction to nanotechnology, scope of applications, techniques for
synthesis of nano particles, important nano materials (Nano optics, Nano

magnetic, Nano electronics) carbon nanotubes (types, properties and

applications)

Introduction to green chemistry, principles of green chemistry, designing and

chemical synthesis, examples of green synthesis / reactions, future trends in
green chemistry.

'' Unit Iil : Supra Molecular Chemistry:

Introduction, concept and language, molecular recognition, supra molecular

reactivify and catalysis, transport processes and carrier design.

, Unit IV : Environment and Atmosphere:

Environmental chemistry, chemical composition of atmosphere - particles,

ions and radicals and their formation. Heat budget of the earth atmospheric

system, vertical stability of atmosphere, chemical and photochemical reactions

in atmosphere, smog forrration, oxides of N, C, S, O and their effect, green

house effect, acid rain" air pollution controls and their chemistry.

Unit V: Environmental chemistry {Hydrosphere and soils):

Aquatic pollution - inorganic, organic, pesticide, agricultural, industrial and

sewage, detergents, oil spills and oil pollutants, water quality parameters,

water quality standards, prification and treatuents of waste. Soil

composition, micro and macro nutrients, pollution - fertilizers and pesticides,

waste treatment.

Books Suggested:

1 A Text Took of Nanoscience and Nanotechnolory, Mc Graw Hill Education, New York
2 Principles of Physical Chemisty, Puri, Sharma and Pathania, Vishal Publising, Delhi
3 New Trends in Green Chemistry, V.K. Ahluwali4 Springer, New York.
4 Environmental Chemistry, H.Kaur, Pragati Prakashan, Meerut \ \-N .r ,/ t t\l4r-\\ lt ,/ .il v"z

\rlz X4-.)Y( J-J tV
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UNIT I-

{'NIT II.

UI\IIT TII-

t N-IT IV-

M.Sc. Chemistry Syllabus will be Sedive fron 12A22-23 onwards!

SEPARATION TECHNIOTIES M.M.75

" Credits-O4

Adsorption Chromatography: Principles, classification, exlrerimental set up

and applications of TLC and column chromatography.

Partition Chromatography: Principles, classification, experimental set up,

special features, mechanism of separation procedures, advantages and

disadvantages, and applications liquid-liquid and reverse phase partition

chromatography, paper chromatography, thin layer chromatography (TLC) and

ion pair chromatography.

Gas Chromatography (GC): Principles, classification, experimental set up,

special features, mechanism of separation procedures, advantages and

disadvantages, and applications Plate theory, gas-solid and gasJiquid

chromatography, Hyphened technique. GC-MS and its applications.

I{PLC: Principles, classification, experimental set up, special features,

mechanism of sepmation procedures, advantages and disadvantages, and

applications Super critical fluid chromatography, gel perrneation

chromatography and molecular sieves.

Solvent Extraction: Principles, classification, experimental set up, special

features, mechanism of separation procedures, advantages and disadvantages,

and applications Extraction equilibria partition coefficient and exFaction

coe{ficien! exhaction by chelation and solvation; solid-phase extraction

(sPE).

UNIT V-

Books Snggested:

I Instrumental Method of Chemical Analvsis. BJ(. Sharma Krishna Prakashan" Media
Meerut

2 Instrumental Method of Chemical Analysis, Gurdeep Chatwal, Himalaya Publication House,

NewDelhi
3 lnstrumental Method of Chemical Analysis, H. Kaur, Pragati Prakashan, New Delhi
4 Instrumental Method of Analysis, Willard Meritt, Dean,Wadsworth Publishing Co. Inc,

Australia

5 Basic Concept of analytical Chemistry, S.M- Khopkar,New Age International Publisher, New
Del



M.Sc. Chemistry Syllabuswill he effective from (20122-23 onwards)

ADYAF{CED ANALYTICAL METIIODSc-l9

Unit 1 :

Unit II :

Unit III :

Unit IV:

@lective-'1)

M.M.75

Credits-O4

Data Analysis : Errors, classification of errors, mean deviaticn and standard

deviation, accuracy precision, rejection of measurements, confidence interval

tests significance, error curve, minimization of etrors, significant figures and

computation of results, certified reftrence material and standard reference

material.

Principle, Instrumentation, Applications of Inductively Coupled Plasma (ICP)

Spectroscopy.

Principle, Instrumentation, Applications of X-Ray Diffiaction QC.D)

Principle, Instrumentation, Applications of Scanning Electron Microscopy

(sEM) & TEM

Unit V : TGA : Introduction, principal, instrumentation, Curie

the TGA curves and applications & DTA

factot affecting

Books Suggested:

1. Instrumental Method of Chemical Analysis, B.K. Sharmq Krishna Prakashan, Media" Meerut

2. Instrumental Me&od of Chemical Analysis, Gurdeep Chatwal, Himalaya Publication House,

New Delhi
3. Instrumental Method of Chemical Analysis, H. Kaur, Pragati Prakashan, New Delhi

4 Instrumental Method of Analysis, Wiltar4 Meritt, Dean,Wadsworth Publishing Co. Inc,
Australia

point,

YW\L/\V
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Unit I-

Unit II-

Unit UI-

Unit fV-

Unit V-

M.Sc. Chemistry Syllabus will be effeaive fram (2m2-2? onwards)

AI}VAF{CED INORGAFIC CIIE1VIISTRY M.M.75

@lective-2) Credits-04

(i) Transition metal rr- complexes : Transition metal n- complexes with

unsaturated organic molecules, alkenes, alk5mes, allyl, diene, dienyl, arene and

fienyl complexes, preparations, properties, nafure of bonding and structural

features. knportant reactions relating to nucleophilic and electrophilic attack

on ligands and to organic syntlesis.

(ii) Transition metal compounds with bonds to hydrogen.

(i) Metal Storage Transport and Biomineralizations, Ferritin, Transfenin and

Siderophores.

(ii) Calcium in Biolory : Calcium in living cells, Transport and regulation,

molecular aspects of intramolecular processes, extracellular binding proteins.

Metalloenzymes : Zrnc enrymes- Carboxypeptidase and carbonic anhydrase,

kon enzymes-catalase, peroxidase and cytochrome P450. Copper enzymes-

superoxide dismutase molybdenum oxatransferase enz5rmes-xanthine oxidase.

Coenryme Vitamin Brz.

(i) Metal Nucleic Acid Interactions : Metal ions and Metal complex

interaction, metalcomplexes-nucleic acids.

(ii) Metal in Medicine : Metal deficiency and disease, toxic effect of metals,

metals used for diagnosis and chemotherapy with particular reference to

anticancer drugs.

Excited states of Metal Complexes : Excited states of metal complexes

comparison with organic compounds, electonically excited states of metal

complexes, charge-transfer spectr4 charge transfer excitations, methods for

obtaining charge -transfer specta.

Books Suggcsted:

1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.
2.Inorganic Chemistry, J.E. Huhey, Harpes & Row.

3. lnorganic Electronic Spectroscopy, A.B.P. Lever, Elsevier-

4.Comprehensive Coordination Chemisty Eds G.Wilkinson, R.D. Gillars and

J.AMcC leverty, Pergamo

5. synthesis and characterization of rnorganic compounds, * 

K 

,:;;*u 
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M.Sc. Chemistry Syllabu s will be efredive from 12022-23 onwards)

c-21 ADVANCED ORGAI\IC CIIEtr415TRY M.M.75

Credits-04@lective-3)

Unit I : Heterocycles:

Introduction, classifications, IUPAC names of mono and bicyclic hetero

aromatic compounds. Criteria of aromaticlty in heterocycles. Synthesis and

reaction of benzo [b] and benzo [c], benzodiazoles and acridines, pyrazole,

imidazole oxazole, thiazole, indole, pyrimidine.

Unit II : Common Organic Rearrangements and their meehanism:

Pinacol- Pinacolone, Wagner- Meerwein, Demjanove Beckmann, Hoffinann,

Curtius, Schmidt, Lossen, Sommelet-Hauser, Favoroskii and Baeyer- Villiger

remrangement.

Unit ilI : Pericyclic Reactions:

Classification and examples, Woodword-Hofrnann's Rule, Electrolytic

reaction, Cycloadditionreaction (12+2land[4+Zlonly) and Sigmatropic shifts

[1,3]- shift, fl,S]-shift and [3,3]- shift (Cope rerurangement and Claisen

rearrangement), FMO approach only.

Unit IV : Disconnecfion Approach

Introduction to disconnection approach, FGI (Functional Group

Interconversion), Synthon" Guidelines for order of events in disconnection, use

of protecting group in disconnection approach

Unit V : Drugs

Antibacterials Drugs:-Introduction, preparation and uses of sulphanilamide,

sulpha pyridine, sulphathiazole, sulpha guanidine.

Antihistaminic Drugs:- lntroduction, preparation and uses of Benadryl,

dimenhydrinate, antergan, pyribenzamine.

Anti-inflammatory:- Introduction, Preparation and uses of Steroid and non-

steroid drugs (Ibuprofen, mefanamic acid, diclofenac)

Antimalarials:- Synthesis of mepacrine, chloroquin, Pamaquin, paludrin.

Books Suggested:

1. Heterocyclic Chemistry Vol. 1-3, R. R. Gupt4 M. Kumar and V. Gupta. Springer Verlag.

Z.The Chemistry of Heterocycles, T. Eicher and S. Hauptmann, Thieme.

3. Heterocyclic Chemistry, J.A. Joule, K. Mills and G. F. Smith, Chapman and Hall-

4. Heterocyclic Chemistry, T. L. Gilchrist, Longman Scientific Technical

5 The Organic Chemisty of Drug Design and drug Action, R.B. Si

6. Strategies for Organic Drug Synthesis and design. D. Leilnicer. John Wi

AcademicPress. \h-



M.Sc. Chemistry Syllabus will be effedive from (2022-2? onwards)

c-72 AI}VAITCED PITYSICAL CHEMISTRY MM:75
Credits-04@lective4)

Unit I - Thin Film and Langmuir-Blodgett Films : Preparation techniques,

evaporation/sputtering, chemical processes, MOCV[), Sol-gel, etc. Langmuir

-Blodgett (LB) filrns, growth techniques, Photolithogaphy, properties and

application of thin & LB films.

Unit II -

Liquid Crystal : Mesmorphic behavior, thermotropic liquid crystal, positional

order, bond orientation order nematic and smetic mesophates, smetic-nematic,

transition and clearing temperature, homeofiopic, planar and schlieren

textures, twisted nematics, chiral nematics, molecular arrangement in smetic A
and smetic C phases, Optical properties of liquid crystal, Dielectric description

of ordering in liquid crystals.

Polymeric Materials : Molecular shape, structure and configuration,

crystatinity, stress-strain behaviour, thermal behaviour, polymer types and

their application, conducting and feno-electric polymers.

Ionic Conductors : Types of ionic conductors, mechanism of conductiorl
interstitial jurnps (Frenkel); Vacancy, mechanism, diffision superionic

conductor, phase transitions and mechanism of conduction in super ionic
conductors, examtriles and application of ionic conductors.

Unit III

Unit IV - Theoretical and computation heatment of atoms and molecules, Hartree-Fock
theory. Review of the principles of quantum mechanics, Born --oppen heimer

approximation, Staler Condon rules- Hartree Fock equation" Koopmans and

Brilloning theories, Roothan equation, Gaussian sets.

Unit V- General Properties of Liquids :

(a) Liquids as dense gases, liquids as disordered solids, some thermodynamic

relation, internal pressures and its significance in liquids. Equation of
state, critical constants. Different types of intermolecular forces in liquids,

different potential fimction for liquids, additivity of pair potential

approximation.

(b) 
;#ffi,*"iffii "ffiffi,#rf#;,:orrespondence 

principre'

Book Suggested:

1. Physical chemisty, P.W. Atkins, ELBS

2. Advanced Physical Chemistly, Gurdeep Raj, Goel Publishing House, Meerut.

3. Principles of Physical Chemistry, Puri, Sharma and Pathani4 Vishal Publising, Delhi

4. Solid State Physics ,N. W. Aschcroft and N.D. Mermin
New York, 1976.

, Holt, Rinehart and Winston,

S.Textbook of Polymer Science, F. W. Billmeyer. Jr.Wil- 

V
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Unit-1

Unit-II.

Unit'fiI.

Unit- IV.

Unit-V.

M.Sc. Chemistry Syllabus will be effedive from (2022-23 onwards|

POLYMER CIIEN{ISTRY
@lective'S) "

M.M.75
Credits-04

Basics Importance of polymers basic concepts; Monomers, repeat units,
degree of polymerization, Linear, branched and network polymers,
classification of polymers. Polyrnerization : condensation, additioru radical
chain-ionic and co-ordination and copolymerizatron. Polymerization
conditions and polyrrer reactions. Polymerization in homogeneous and

heterogeneous systems.

Polymer Characterization Polydispersion - Average molecular weight
concept. Number, weight and viscosity average molecular weights.
Polydispersity and molecular weight distribution. The practical significance of
molecular weight. Measurement of molecular weights. Endgroup, viscosity,
light scattering, osmotic and ultracentrifugation methods Analysis and testing
of polymers-chemical analysis of polymers, spectroscopic methods, X-ray
diffraction study, Microscopy. Thermal analysis and physical testing-tensile
strength. Fatigue, impact. Tear resistance. Hardness abrasion resistance.

Structure and Properties Morphology and order in cryststalline poll,rners-

configurations of polyrner chains. Crystal structures of polymers Morphology
of cryststalline polymers, strain-induced morphology, crystallization and

melting. Polymer structure and physical propertiescrystalline melting point
Tm. melting points of homogeneous series, effect of chain flexibility and other
steric factors, entropy and heat of fusion. The glass transition temperature, Tg
relationship between Tm and Tg effects of molecular weight diluents,
chemical structure, chain topology, branching and cross linking, property

s and polymer utilization.

Polymer Processing Plastics, Elastomers and fibres. Compounding Processing
Techniques; Calendering, Die casting, rotational casting. Film casting,
injection moulding, blow moulding, extrusion moulding, thermoforrning,
foaming, reinforcing and fibre spinning.

Properties of Commercial Polymers Polyethylene, polyvinyl chloride,
polyamides, polyesters, phenolic resins, epoxy resins and silicon polymers.
Functional polymers - Fire retarding polymers and electrically conducting
polymen. Biomedical polymers-contact lens, dental polymers artiftcial heart,
kidney, skin and blood cells.

Books Suggested:

1. Textbookof Potymer Science, F. W. Billmeyer- Jr.Wiley.
2.,Polymer Science. V. R- Gowarikar, N-V. Viswanathan and J. Sreedhar, Wiley - Eastern.
3. Functional Monomers and Polymers, K. Takemoto, Y. Inaki and R.M. Onanbrite.
4. Contemporary Polymer Chemistry, H.R. Alcock and F-W. Lambe, Prentice F{all.
5. Physics and Chemisty of polymers, J.M.G. Cowie, Blackie Asp{emic and Professional.



M.Sc. Chemistry syllabuswill be elfectivefrom e022-2t onwards)

c-24

Unit 1:

Unit 2:

Unit 3:

Unit 4:

Unit 5:

II\DUSTRIAL CIIf, MISTRY
{Elective6)

M.M.75
Credits-04

Cement, Ceramic and Glass Composition of cement, mixing of cement clinker
with Gypsum, Setting of cement. Composition, Physical and Chemical
properties of Glass, Varieties of glass,Inroductionto cerarnics.

Composites Introduction, constifuents of composites, Types, of composites,

Microscopic and Macroscopic Composites, Dispersion, Stengtlr, Particle and

Fiber- reinforced Compcsites.

Fertilizers N - Ammonia Ammonium nitrate and Urea; P - Phosphoric acid,
Single and Triple superphosphate, DAP; K- Potassium Nitrate and Muriate of
potash.

Petrochemicals and Lubricants Intoduction, Occurrence, Composition of
Petroleum, Natural gas, cracking, refining, octane rating, cetane number, flash
and fire point determination. Lubricating oils and additives, Naphtha crackers
and Profile of their products, Synthetic and Blended oils.

Paints General characteristic, their frrnction, Manufacture and Classification,
Enamels, Emulsion paints, Water based paints. Formulation of paints:
Function of vehicles, solvent, thinner, pigment dyes, filler, resins, drier,
insecticides, additives in paint formulation.

Books Suggested:

1. Molecular Magnetism, Oliver Kahn, VCH Publishers, {1K,1993.

W.D. Callisters,WileS 2006.

3. Solid State Physics N- W' Aschcroft and N.D- Mermin , Holt, Rinehart and Winston, New York,
t976.

4. Materials Science,J.C. Anderson, K.D- Leaver, J.M. Alexander and R.D. Rowlings . ELBS, 2003.

5. Hand Book of Liquid Crystals, Kelker and Hatz ,2ndBd. 
'Wiley, 

2014.

6. Basics of Paint Technology, V.C. Malshe and Meenal Sikchi, Part I & II, 2008,

7. Introduction to Paint Chemisty, G.P.A. Turner, Chapman& Hall, 1967 -

wV
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Unit-I

Unit-II

Unit-III

Unit-fV

Unit-V

M.Sc. Chemistry Syllabus will be effective from (2022-27 onwards|

MEDICINAL CHEMISTRY
(Elective-7)

M.M.75
Credits-04

Drug Design Development of New Drugs, Procedures followed in drug

Design, Concepts of Lead Compound and Lead Modification, Concepts of
Prodrugs and Soft Drugs, structure activity relationship (SAR), factors

affecting bioactivity, resonance, inductive effect, isosterism, bio-isosterism,

spatial considerations. Theories of drug activity : occupancy theory, rate

theory, induced fit theory. Quantitative structure activity relationship. History

and development of QSAR. Concepts of drug receptors, Elementary treatrnent

of drug receptor interaction. Physico-chemical parameters: Lipophilicity,
partition coefficient, electronic ionization constants, Steric, Shelton and

surface activity parameters and Redox Potentials.

Pharmacokinetics Introduction to drug absorption, disposition, elimination

using pharmacokinetics, important pharmacokinetic parameters in defining

drug disposition and in the rapeutics. Mention of uses of phannacokinetics in
drug development process.

Pharmacodynamics Introduction, elementary treatment of enzyme stimulation,

enzyme inhibition sulphonamides membrane active drugs, drug metabolism,

xenobiotics biotransformatioq significance of drug metabolism in medicinal

chemisty.

Antineoplastic Agents Introduction, cancer chemotherapy, special problems,

role of alkylating agents and antimetabolites in treafrnent of cancer. Mention

of carcinolytic antibiotics and mitotic inhibitors.

Cardiovascular Drugs Introduction, cmdiovasculm diseases, drug inhibitors of
peripheral sympathetic function, central intervention of cardiovascular output.

Direct acting arteriolar dilators- Synthesis of amyl nitate, sorbitrate and

diltiazem.

Books Suggested:

1. Introduction to Medicinal Chemistry, A. Gringuage, Wiley-VCH

?. Wilson And Gisvold Es Text Rook of Organic Medicinal and Pharmaceutical Chemistry. Ed.
Robert F.Dorge.

3. An Introduction to Drug Design, S.S. Pandeya and J.R. Dimmoclg New Age lnternational. 4.
Burgels Medicinal Chemistry and Drug Discovery, Vol-1(Chapter-9 and Ch-14), Ed. M.E. Wolfi
John Wiley.

4. Goodman and Gilman's Phannacological Basis of Therapeutics, McGraw-Hill.



M.Sc. Chemistry Syllabuswill be effeAive from (2A22-23 onwards)

c-26 M.Sc. Chemistry Practical (Semester X) lM.M. 1001

Credit 4

M.Sc. Onoreanic Chemistrv) Practical

1. Flarne Photometric Determinations

(a) Sodium and Potassium when present together

(b) Lil Cal Ba/ Sr

(c) Cd and Mg in tap water

2. Spectrophotometric Determinations

(a) Fluoride/ Nitrite/ Phosphate

(b) Copper-Ethylene diamine complex; slope ration method

3. Chromatographic Separations

(a) Cd andZn

(b)Ziland Mg

(c) Thin-layer chromatography

Separation ofNi, Mn, Co &ZnDetermination of Rf values

M.Sc. (Orqanic Chemistry) Pra,ctical

1. Extraction of Organic compounds from natural resources: (One exercisel [201

(i) Isolationoflactose from milk.
(ii) Isolation of casein from milk.
(iii) Isolation of caffeine from tea leaves.

(iv) Isolation of p- carotene from carot.
(v) Isolation of lycopene fromtomatoes.
(vi) Isolation of cystine fromhuman hair.

(vii)Isolation of Nicotine from tobacco.

2. Multi- step synthesis of organic compounds: {One exercise} t20l

(i) Preparation of p- Bromoaniline fiomAniline (Bromination)
(ii) Preparation of p-nitroaniline from Aniline (Nihation)
(iii) Preparation of quinoline from aniline (Skraup Synthesis)

(iv) Preparation of 2- phenyl indole from phenyl hydrazine ( Fischer- Indole synthesis)

(v) Benzoyl chloride to Benzaniline @enzoylation)
(vi) Benzene to Acetanilide (Acetylation)

3. Green chemistry: (One exercise! [1sl



M.Sc.ChemistrySy|labuswittbeeffectivefromQa22.2Sonwards)

(vi) Preparation of Iron (lll) acetylacetonate'

4. Paper chromatography, separation an<j lc'lentiflr;ation of sugars present in glucose'' tiuctose'

sucrose by paper chromatography and determination of Rf values / TLC' t15l

5. Spectrophotometric esiimation/ldentification: (one exercise)

(i) AsPrin, disPrin, SPrintas

(ii) Cafl'eine

(iii) Ascorbic Acid (Lemon, Amla)

(iv) Carbohydrate (Glucose, Sucrose' Fructose)

(v) Anrino acids

M.$c. (Phvsical Chqmistry.) Fractical :

Number of hours fbr each experiment 3-4 h<lurs' *

A list of experiment under difl-erent headings are given below'

Typical experiments are to be selected trom each typc

1. ThermodYnamics :

(i) Determination of partial molar volume of solute (e'g' KCI) and solvent in a binary

mixture.

(ii) .Deter.mination of the temperature dependence of the solubility of a compound in

twosolventshavingsimilarirrtermolegularinte|action(benzoicacidinwater&in
DMSO water mixture) and calculate the partial molar heat of solution'

2. SpectroscoPY :

(i) Determi.arion of pka of an indicator' (e.g. Methyl red) in (a) aqueous and (b)

migellar media

(ii) Determination of stoichiometry and Stability constant of inorganic (e'g' f'enic-

salicylin acid) and organic (e'g' amine iodine) complexes'

(iii) Characterization of the complexes by electronic and IR Spectral Data'

3. PolarograPhY :

(i) Estimation of Pb2* andCd2*lZn

and Ni2* bY PolarograPhY'

2* and Ni2* ions in a mixture of Pb2* and Cd2n lzn2*

(ii) Determination of dissolved oxygen in acltteolts solution of organic solvents'

4. Electronics :

(i) Measurements of resistance with multimeter and calculate the colour code'

(ii) -fo 
measurg the resistance of tire given anlme ter'

(iii) To study the characteristics of light emitting diode'

(iv) To study the characteristics of Zener diode'

(v) To study the characteristics of FE f

[20]



M.Sc.ChemistrySy||abuswillbee|fectivefrom(2022-23onwards)

(vi) '[o plot thc chzrractcristics cutre oi'a clioclc

(vii) Setting r.rp of a thcrntostat: (lonstanl teinpcfattlrc both.

ltticolll)
VIVA

[0sl

[0sl
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The research project is based on the following topics -

M.Sc" Chemistry Syllabus wil, be ffiive florltr 12fl2-23 onwards)

RESEARCH PROtrECT M.M.100

Credia-08

1.

2.

a
J.

4.

5.

6.

7.

8.

Coordination ChemisFy

Macro Cyclic Chmistry

GreenChemisry

Nano Chemistry

Pesticide Chemisty

Pollmer Chemistry

PolymerNano Composile

Environmental Science

i. Air Pollution

ii. Soil Pollution

iii. Water Pollution

9. Natural Products

10. Synthetic Organic Chemistry

11. Drug Chemistry

12. Industrial Chemisq'

V,Y,VWru/



M.Sc. Chemistry SVllabuswill be $tediye frcm (m22'23 onwards)

Ensures the sfudents to understand, acquire knowledge in Quantum Chemistry, Group

Theory Symmetry, Photochemistry, Advanced Concqrts in Spectroscopy, Polymer

Science, Green Chemistry, Solid State, Natural Products, disconnection approach as

well as role of Modern Synthetic Reagents in Organic Transformations,

Nanotechnology, Thermodynamics, Advanced Chemical Kinetics, Strface Analytical

Techniques to measure Surface Properties of materials and the Advanced Principles of

various Electrochemical Techniques and all branches of Chemistry. This syllabus also

ensures the students to understand acquire knowledge and have hands on experience

in multistep Inorganicl Organic Compound Synthesis and Analysis by using

Spectroscopic Techniques and have hands on experience in multistep Organic

Synthesis and Analysis by using Spectroscopic Techniques.

\')/J^/#.(' V(w
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Duration: One Semesbr

w.e.f sessian2022-23

Maximum Credits: 16

SEMESTER. XI

MAIORCOURSES

W

POST GRADUATE I}IPLOMA IN RESEARCH(PGDR)

Desiged under NBP 2g20and basdd on CBCS

\rI^/
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Total credits:16

i

Sr.
No-

Coune
No.

Coulsc Titb Cr€dits kT:P Intenrl Exhr4 .Teachng
Ilours

I c-l Multidiseiplimy
che,misFy

6 5:1$ 4& 6$ 90 hrs

j c-2 Modernml5itiml
meth*

6 5:1t0 4t) 60 90 hrs

1 c-3 Researchmeeodologr 4 3:l:0 40 60 60 hrs



, C-1: PAPER- I MTILTIDISCIPLINARY CI{ENMSTRY CREDIT 6

T]NIT 1_ GREEN CHEMISTRY AFID DESIGI{ING ORGAMC SYNTIIESIS

(a)Basic principles of Green Chemistry, Designing a green synthesis, choice of starting

materials, choice of reagents, choice of catalysis, choice of solvents, Green reagents, Green

catalyst, Phase transfer catalysis or Green synthesis, Organic synthesis in solid phase,

versatile ionic liquids as green solvents, Some examples of synthesis involving basic

principles of green chemistry industrial importance

III\IIT 2 _ NAI\OCHEMISTRY

Introduction, classification of nanomaterials, synthesis (Physiochemical and Biological

routes), characterization, properties and application of nanomaterials, Carbon based Nano

structures and Nano polymers.

UI\IIT 3. GLOBAL TROPOSPHERIC CHEMISTRY,CLIMATE CHANGE AI\D

EhIWRONMENT POLLUTION

(a) Radiation balance of the atmosphere and the Greenhouse effect, contribution of trace

gases and aerosols to climate change, Recent trends, Azone, VOC and NO*cycle in the

atmosphere, control strategies and risk assessmen! nanoparticles in the afinosphere, their
effects on climate change and health.

(b) Aquatic pollution - Inorganic, organic, pesticide, agriculturat, industrial and sewage,

water quality parameters purification and treatments of waste.

UNTT+ MEDICINAL CIIEMISTRY

Development of new drugs, procedures followed in drug desigrl concepts of lead compound

and lead modification, concepts of prodrugs and soft drugs, structureactivity relationship
(SAR), factors affecting bioactivity, resonance, inductive effect, isosterism, bio-isosterism,

spatial considerations. Quantitative structure activity relationship, Physico-chemical
parameters: lipophilicity, partition coefficient, electronic ionization constants, steric, Shelton

and surface activity parameters and redox potentials.

utlrT ! LAB0RATORY SAFETY TECHNIQUES

(a) FUh{I}AMEI{TAL LABORATORY TECHNIQUES- Basic principles, basic

laboratory Procedures, principles of solution chemisry-
(b) LABORATORY SAFETY MEASURES- Handling of radiation" Biohazardous and

other toxic experimental materials , chemical spills, leaking compressed gas

cylinders, fires, medical emergency accident reporting.

W1,,../W



{c) GENERAL SAIETY - Health and safety, Gene,ral safety and operational rules,

saf€ty cf equipnents, Personal protective quipmen| atld saftty practices for disposal
' ofbroken glassware-

SUGGESTED BOOKS

1- Principles oforganie Synftesi;s, ItllB- Smidu Academic Press.

2. Envhonmen&I Chemistry by Mffiahan Smley E, Lewis Publisher.
3. Environmental Chmislry b!. AJ(. fb, Wiley Eastern Ltd.
4. Nanochemistry by GlebBoisovich, Serger Elsevier B.V-
5. OSU SafetyManual 1.01

6. Introduction to Medicinal Chemisfy, A Gringuage, Y/iley-VCH
7. Wilson And Gisvold Es Tent Rook of Organic Medicinal and Phrmaceutical Chemistry- Ed- Robert

F.Dorge.
8. An Intro&rcti n to Drug Desip, S-S. Pm@a md J.R- Dfumoch New Age lrterra;onA.
9. Brqget's Medicinal Chendsgy md Dnrg Discovery, Vol-l(Chapter-9 and Ch.l4), Ed- M.E. Wolfl John

Wiley.
Goodman mdGilmdsPhrmacological Basis of Therapersics, McGraw-Hilt- 

t :

The Organic Chemi*yofDrugesige ffid &ryA€tion, RB. Silve,rman,Academic Press.
10.
ll.

V
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C-2: PAPER-II MOIIERNANALYTICALMETHOIIS CBnDft6

Principle, Instrumentation, Applications and latest developments of,

\' l. Atomic Absorption Spectroscopy

2. lnductively Coupled Plasma Specfoscopy

.- 3. Thermo Gravimetric Analysis

4. Differential Themral Analysis

v. 5. tH NlrdR. r3C NITIR- Introduction to COSY andNOESY

7. X-rav diftaction

: 8. C* Ct ro*utography - Mass Spectrometry (hyphenated technique)

!/ 9. Transmission Electron Microscopy (TEM)

: 
10. Scanning Electron Microscopy (SEM)

SUGGESTED BOOKS

1. Chemical Instrumentation: A systematic approach to Insfumental Analysis by H.A. Sfioble. Verlag
Addison-Wesley Publishing Co.

2. Treatise on Analytical Chemistry: Vol. I-VII, I.M. Kolthoff, John Witey & Sons
3. Principles of Instrumental Analysis by D. Skoog and West. New York Holt, Rinehart and Winston

: 
4. Chemical on: A systematic Approach Uy H. A- Sfobel, Nueva YorIg EUA: Wiley .

Y,yv\'r'JVJ

.l



C.3: PAPER- III RESEARCH METIIOIX}LOGY CREDIT 4

III{IT 1- INTBODUCTION TO RSSEARCH IVIETHODOLOGY:

Research methodology, Meaning of researcb, Scientifi"c thinking, Research fi.rndamentals and

terminology, Objectives of research, Types of research, Significance of research" Criteria of
good resemch, Basis of selection of the broad areas of research, selection of research centre,

selection of research supervisor, Major research centres in India. Ranking institutions

(Criteria and Selection Procedure), Problems encountered by researchers in India

TJI{IT 2_DEFIIYING TIIE RESEARCH PROBLEMS

(a) What is research problem, selecting the problem, technique involved in defining a

problem with illustrations, formulation of hypthesis, Meaning and need for research

desigrr, Basic principles of experimental design.

(b) Execution of the research, observation and collection of data, methods of data

collection, sarnplin g methods.

UI\IIT}

(a) LITERATTIRE S{JRVEY- References, Abshaction of a ressarch paper, possible

ways of getting oneself abreast of current literature. High rank journals, Impact

factors, h - factoq Citation.Index.
(b) SCIENCE Al{D ETHICS - Intellectual property and Intellectual property rig}rts,

Indian patent system, Research agreement Ethical theory and applications, Ethical

issues in science research and reporting the problem ofplagimism and related issues,

International norrs and standards.

UIIIT,tr INTERPRSTATION AF{D REPORT WRITING:

Meaning of interpretation, Necessity of interpretation, Techniques and precautions in
interpretation, Significanoe of report writing, Research papers and reviews, Different steps in
writing report, Layout of the research report, types of reports and articles, Mechanics and

precautions of writing research reports, hnportance of communication in Science, Developing

a research proposal, Different funding agencies of Indi4 Basic knowledge of organizing

conferences, symposia, workshop, exhibitions etc.

T]NIT A COMPUTERFOR CHENIISTS

History of development of computer, brief introduction of computer languages, general

awareness of Ms Offrce, cornmon computer software for chemist and its application



SUGGESTED BOOKS

'J i l- Research h[ethodolory, M€thods md Techniques- C-R. Kothari, New Age Interndimal {P) Linited
hrblishers-

\--. 2. Research Methodolory - Deepak Kumar Bhamcharya Excel Books.
3. The Ethics of Science: An Inrodrretion. David B Resnih Routledge Publisher, USA-

\y, 4. Ethical values for Excellence in Education and Science. J-N- Kaprn VishvaPrakashan, New Delhi.
5. Practicd skills in Chemistry, JR Dean, AM Jones, D- Holmeg R* Rea4 J- Weyers and A. Jones.

v Pearson Education Ltd. {kentice FIaII).
' 6. The Student's Guide to Preparing Dissertations and Thesis- London: Kogan.

\J 7 . MLA Handbook for udters of research papers, East \Yest Presq New Delhi-
L Tbesis lVriting: A manual for Researchers. New Age Inteimdional I-td-

\/ 9. Write and Publish a scientifrc p4erby Robert A- Day Oryse Press.

10. Res€arch Projects and Research proposals. A guide for Students seeking finding by Paul G. Chaplin.
\*. CambridgeUnivesityPness.

11. Coppufer Fundarnentals : Concepts, Sys$ems & Applications- 8th Edition by PritiSinha Pradeep K.,
v Sinh4 bpbpublicdion 

e

't, l



NAME OFSUBJECT : Modern Pharmaccutical Analvtical Techniques
SUBJECT CODE : MPC I(J IT
BRANCH Pharmacy
SEMESTER 1sr

SESSION 2022-2023
FACULTY NAME Dr. Gatrav Raiauria

CO STATEMENT: The student willbe able to Level
col Explain general principles and theor.r of spectroscopy Ll.L2
c02 Understand the basic instrumentation of HPTLC, HPLC, GC for

identification, and characterization of compounrJs
L2,L3

co3 UnderStand the basic concept and instrumcntation of Chromatographic
techniques

L2,L3

co4 Learn various separation techniques by ernploying chrornatographic
methods

L2,L3

co5' Understand the basic principles and instrumentation of fluorimeter and

atomic absorption spectrometer
L2,L3,

L4

Alignmcnt/Mapping of COs & PSOs (Coursc Articulation Matrix)

(a) . CO Mapping with Assessmcnt tools

Course
Outcomes

Sessional 1 Sessional 2 End Term
Exam

CO MPH IOI.I
CO MPH 10I.2
CO MPH 10I.3
CO MPH 101.4

CO MPH 10I.5

COs POI P02 PO3 PO4 PO5 PO6 P07 PO8 P09 POl0 POIl POt2 PSOl PS02

I 2

2 J

J J 2

4 2 3

5 3 4

Avs.

rl

I

t

I

v
t,\



I

I

il

I

Alignment/Mapping of COs & PSOs (Coursc Articulation Matrix)

(a) 'CO 
Mapping with Assessment tools

I

i

i

I

NAME OF SUBJECT Advanced Organic Chemistry-l
SUBJECT CODE : MPC t021'
BRANCH Pharmacy
SEMESTER l"'
SESSION 2022-2023
FACULTY NAME pr. Gaurav Rajauria

CO STATBMENT: The student will be able to Level
co1 To describe mechanisms

'chemistry and biochemistry
for reactions in organic chemistry, polymer LI,L2

co2 To develop synthetic route for small molecules. L2.L3
co3 To apply the structr.rre and theory to the study of organic reaction

mechanisms
L2,L3

co4 To apply all the naming reactions in multistep process in manul'acturing of
drugs and drug intennediates special reactive intermediatcs including
carbcncs,
carbanions and free radicals

L2,L3

cos To carry out an organic
char acterizin g the pro duct.

reaction, including isolating, purifying, and L2,L3,
L4

Sessiorral 2

CO MPH 102.I
CO MPH I02.2
CO MPH I02.3
CO MPH 102.4

CO MPH 102.5



NAME OF SUBJECT i Advanced Medicinal Chemistry
SUBJECT CODE : MPC 1O3T
BRANCI] Pharmacy
SEMESTER lu
SESSION 2022-2023
FACULTY NAME Dr. Gaurav Rajauria

t

Alignment/Mapping of COs & PSOs (Coursc Articulation Matrix)

(a) CO Mapping with Assessmcnt tools

Course
Outcomes

Sessional 1 Sessional 2 End Term
Exam

co MPr{ r03.1
CO MPH 103.2 /
CO MPH 103.3 /
CO MPH 103.4 { {
co MPH 10.3.5 {

CO STATEMENT: The student willbe able to Level
col To design around the various marketapproved drug molecules LI,L2
co2. To understand the mechanism of action of drugs belonging to the classes of

Antihypcrtcnsive, Psychoactive.
L2, L3

co3 Anticonvulsant, Hl/H2 rcceptor antagonistic, COXI & COX2 inhibiting,
Adrenergic & Cholinergic, Antineoplastic and Antiviral asents.

L2,L3

co4 A detailed understanding of the p.rocesses involved in the design,
development and discovery of medicinal compounds.

L2,L3

cos will bc able .to design and carry out' scientific expcriments as wcll as
accurately record and analyze the results of such experiments.

L2,L3,
L4

.i

I



I

I

I

I

NAME OF SUBJECT : Chemistry of Natural Products
SUBJECT CODE : MPC IO4T
BI{ANCH Pharmacv
SEMESTER l"'
SESSION 2022-2023

FACULTY NAME Dr. Gaurav Raiauria

CO STATEMENT: The student will be able to Level
co1 To attain detailed knowiedge about chemistry of inedicinal compounds

fiorn natural crigin.

.LI,L2

co2 'lo understand general mcthods
active natural compounds.

of strr.rctural elucidation of medicinally L2, L3

co3 To attain knowledge regarding isolation and purification of medicinal
compounds from natural oriein.

L2,L3

co4 To characterize products by physical and spectroscopic mcans including IR,
NMR, CC, and MS.

.L2,L3

co5 To know the use of natural products as startirtg materials. L2,L3,
L4

Alignnrent/Mapping of COs & PSOs (Coursc Articulation Matrix)

(a) CO Mapping with Assessment tools

Course
Outcornes

Sessional 1 Sessional 2 End Telm
Ilxan.r

CO MPH I04.I
CO MPH 104.2 /
CO MPH 104.3 / { {
CO MPH I04.4 /
CO MPH 104.5

I



NAME OF SUBJECT : Advanced Spectral Analysis
SUBJECT CODE : MPC 2O1T
BRANCH Pharmacy
SEMESTER 2nd

SESSION 2022-2023
FACULTY NAME Dr. Gaurav Rajauria

CO STA'I'EMENT: The studcnt willbe able to Level
co1 Studeilt will learn the various hyphenated analytical instrumental techniques LI,L2
co2 Student will

instrument.
d,eals with difl'erent analytical data from diff'erent principle L2,L3

co3 'The fcllow student w'ill gain thc interprctation sl<ills L2,L3
co4 Student will expose to different analytical clata like LC-MS, GC-MS, ATR-

IR, DSC etc. theorctically and practically.
L2, L3

cos .Fcllow student will
unknown structures

able to handle difl'erent analytical data to predict the L2,L3,
L4

I

I

I

Alignmcnt/Mapping of COs & PSOs (Coursc Articulation Matrix)

(a) CO Mapping rvith Asscssmcnt tools

Course
Outcorhes

Sessional I Sessionai 2 End Term
Exam

CO MPH 2()I.I / {
CO MPH 20I.2 / {
CO MPH 20I.3
co MPFI 201.4
CO MPH 201.5 /

COs POt P02, PO3 PO4 PO5 PO6 PO7 PO8 PO9 POt0 POil PO l2 PSOI PSO2
I 2
2 3

J 3 2
4' 2 J

5 J 4
Avs.

ll
l

I
I

I
I



I

I

Alignment/Mapping ol'COs & PSOs (Course Articulation Matrix)

(a) CO Mapping witli Assessment tools

Course
Outcomes

Sessional 1 Scssional 2 End ]'crm
Exarn

CO MPH 202.I
CO }/,PH 202.2 /
co MPII202.3 / / {
coMPH202.4
CO MPH 202.5

I

I

I

NAME OF SUBJECT Advanced Organic Chemistry-Il
SUBJECT CODE : MPC 2O2T
BRANCH Pharmacy
SEMESTER 2rtl

SESSION 2022-2023

FACULTY NAME Dr. Caurav Raiauria

CO STATBMEN'I : The student will be able to Level
col To utilize green chemistry concepts and to be the effectivc substitute for

conventional chemistry.
Ll,L2

co2 To apply all the catalysis in single & multistep proccss in rnanul'actLrring of
drugs and drug intemrediates

L2,L3

co3 To synthesize novel peptidornimetics using peptide chen-ristry. L2,L3
co4, Stereo-chemical features including conformation and ste reo electronic

effects; reaction dyuarnics, and photocheuical reactious
L2,L3

co5 To acquire knowledge irr the field of sonochentistry. L2,L3,,L4



I

I

I

I

I

Alignm0nt/Mapping of COs & PSOs (Coursc Articulation Matrix)

(a) CO Mapping rvith Assessment tools

Course
Outcomes

Sessional I Sessional 2 End Tcrnr
Exam

CO MPH 203.1

co MPI'I201.2 i

CO MPH 203.3 {
CO MPH 203.4 /
CO MPH 203.5

NAME OF SUBJECI' : Computer Aided Druq Design
SUBJECT CODE : MPC 2031-
BRANCH Pharntacy
SEMESTER zil
SESSION 2022-2023
FACULTY NAME Dr. Gaurav Raiauria

CO STATEMENT: The student willbe able to Level
col To utilize various

drug-like
molecules.

rnolecular modelling softwarcs ln the dcsign of novel LI, L2

co2 To apply the various softwares fbr physicochemical property prediction L2,L3
co3 To understand.how current drugs were d.eveloped by using pharmacophores

modeling and docking tcchnique.
L2,L3

co4 Understand Working with molecular modeling soltwares to design new
drug molecules

L2,L3

co5 ,Understand the in silico virtr.ral scrcening protocols L2, L3,
L4

COs Pol PC)2 PO3 PO4 lro5 PO6 PO7 PO8 PO9 POl0 POI I l,o12 PSOI PSO2
I 2
2 J

-) ., 2

4 2 .J

5 J 4
Avs.



I

Alignment/Mapping of COs & PSOs (Course Articulation Matrix)

(a) CO Mapping.rvith Assessmcnt tools

Course
Outcomes

Sessional I Sessional 2 End Term
Exarn

CO MFH 204.I /
CO MPH 204.2 /
CO MPH 204.3 /
CO MPH 204.4

CO MPH 204.5 { /

I

NAME OF SUBJECT : Pharmaceutical Process Chemishv
SUBJECT CODE : MPC 2041'
BRANCH Pharrnacy
SEMESTER 2"d

SESSION 2022-2023
FACULTY NAME Dr. Gaurav Raiauria

CO STATEMENT: Ihc studcnt will bc able to Level
cor To develop synthctic routes that is saf'c, cost-effectivc, cnvironntentally

friendly, and e[ficient.
LI,L2

coz ,To impart knowledge on the development and optimization of. a synthetic
route/s.

L2,L3

co3 Thc pilot plant proccdure for the rnanuf-acture of Activc Pharmaceutical
Ingredients and new chemical entities for the drug develoDment ohase.

L2,L3

co4 To create and carry out work up and separation procedure L2.L3
co5 To predict the outcorne of organic reactions using a basic understanding of

thc general reactivitv of'functional croups and mechanism.
L2,L3,

L4

I

I

irl



I

Pradramme Outcomes (M. \HARMI

Pol-Applied Pharmacy Knowledge- Possess understandlng of the fundamental concepts underlying
contemporary pharmaceutical technology, biopharmaceutics, drug regulatory issues, and the
development and assessnrent of innovative drug delivery systems.

PO2- Development and research: Utilise your expertise to create novel medication delivery systems for
a variety of pharmaceutical active components. Show that you are familiar with the computer-assisted
procedures needed to carry out pharmaceutical research.

P03-Problem analysis: To recognise, create, and resolve difficulties connected to pharmaceutical
development, production, and regulatory processes, enhance your analytical and crltical thinking skills.

Po4-Modern tool usage : Utilise current formulation optimisation tools while developing and assessing

nanoformulations using statistical hypothesis testing, according to PO4-current Tool Usage. Utilise in
silico methods for biopharmaceutica I research.

POS-Communication : Write clear reports, presentations, and documentation. Learn how to
communicate effectively. 

:

PO6-Professional identity : Show typical professional behaviour that complies with all legal and

regulatory requirements. assist In the education of pharmacy students and the expansion and

advancement of the pharmacy profession.

Po7-Leadership skills : tn ihe fields of manufacturing and research, demonstrate your ability to organise
tasks acco'rding to deadlines and put plans into action. capable of using resources management skills.

POS-Planning abiiities: Develop and use skills for organising and carrying out tasks associated with
ma nufacturing, regulatory filings, and formulation development.

Po9-Pharmiceutical ethics : Show .a great degree of justice and honesty. When making judgements,

keep ethical standards in mind and accept responsibility for the results.

POl0-Lnvironmental sustainability : Use your talents to enhance production procedures and ensure
environmental sustainability while you deal with concerns inclu.ding environmental contamination,
industrial waste, and the excessive use of water. 

.

PO11-Life-long learning:Ability to participate in an independent, ongoing learning process in

accordance with the dem'ands of the job and technological improvements. Utilising input from different
professions and determining the learning requirements for growth through lifelong learning. Recognise

how conferences, seminars, and workshops advance knowledge.

I

I

I

I

t

,,,,,1.



NAME OF SUBJECT : Modern Pharmaceutical Analvtical Technioues
SUBJECT CODE : or"ril01T)
BIIANCI{ M.Pharm
SEMESTER lst
SESSION 2022 -2024
FACULTY NAME

CO STATEMBNT: The student will be able to Level
col Utilise absorption and emission techniques to investigate the

pharmiceutical material.
L2

co2 lnvestigate the medicinal product using nuclear magnetic
spqctroscopy methods.

L2

co3 Apply mass spectroscopy rncthods to the therapeutic chemical to investigate
it.

L2

co4 understand the operation, equipment, and uses of various chromatographic
procedures. l

L2

cos Recognise the electrophoresis.and X-ray crystallography principles,
equipmeut, and applications.

L3

co6 Undeistand the foundations of immunological tests. L3

NAI\,IE OIT SUBJECT : Drug Delivcry Sy'stems
SUBJECT CODE :

BRANCII
(MPH102T)
M.Pharm

SEMESTEIT , Ist
SESSION 2022 -2024
FACULTY NAME

CO STATEMENT: The student will bc able to
Describe the drug delivery ,"ett o,ts ttrut prou@
holv to saf'ely move a phirrmaceutical substance in the body to plovide the
intendcd therapeutic cl'lbct. Adclitionally, nretho<Is, l'ormulations,
tcchnologies, and systenrs fbr delivpring pharnraceutical compounds safely

C0s PO'

L

PO

2

PO

3

PO

4

PO

5

PO

6

PO

7

PO8 PO

9

PO1

0

PO1 .

1.

PO1

2

PSO

1

PSO

2
1.

2

3

4

5

Avg

Level
co1 L3

\



I 
t0 thoir inrcndcd thorir

l 
Ll,derstan,l rh. ,J

Ior clinical usige.
Ability to corr,r,
drug delivery process in order to increaJe the safety, 

"rr".iiu.n"rs, and/orselectivity of drug administrat ion.
Utilise thc nrost re .-onria., .r.otinnlqewfornlulations based ongeyrlUglrcgds- -'.''"*""'. 

I

Recent.advances in protein 
"rd 

p.pt,d. t'* p*art*ar;dmin,strrt." ---]
methods will provide new di,rcnsions to thc dclivery of drugs tit<c"" Iantibiotics and insulin r -- 

I

c02
L3

co3
L2

co4
L2

cos
L3

NAME O}- SUBJECT : M ODEIIN PIIARMACEUI-ICS
SUBJECT CODE :

2022 - 2024
FACULTY NAME

/-^ e'n A t.

col
r rJrvr.pr\ r . I ns stucent wll I be able to

-

Utilise nr.fu.*
formulations.

-

Level

L3

co2 Nsuugrrsc rne slglllrrcancc ol teclrilrque, tool, and process validation cluringphannaceutical manufhctur.e.
F\^^ ^-iL ^ rr- - ,

L3

co3 utrbulrutr rfle cLlrrenr standards tor rndustrial managernent and excellent
rnanu lacturing practiscs
Examine the uuh,e of 

"orno-u-"iin. 
r l;;;;si;;;;-*r. +x- *^Lr^;

L2

co4'
L2co5

^truugrlsc rne rrany corlsolldatlon pararncters used in the development and
assessment of formulations.

L3

-l--ffi' II

N

NAME OF SUBJECT' : Regulatory Affairs
(MP
M.Pharm
lst

SUBJECT CODE :

BRANCTI
SEMESTBR
SESSION
FACULTY NAME

CO STATIMENT: The student witt tre rbt.- to

I



I

Learn about i;*;at* 
"liiprocess, reguiatory advice,

approval processes.

Uclcrjcd.rgcunffi
ano u)c requtremcllts lbr. thc application uncl

Understandi
i,gredients and pharr,a".,-,ti.ut prod";;, J;cruding the firing of grobaldocuments in CTD/eCTD fonnats. 

----"'
Become tn*i,tot

countrics.
Rccognise,h

i.;i;ffi;;;

NAMB OF SUBJECT' ,:
MOLEC
(lltIgregHruor_ocv a rancLreo DDs)(MPH2O1T
M.Pharm

-

2022_2024 

-

SUBJECT CODE :

BRANCII
StrMESTEII
SESSION
ITACULTY NAMIT

coSr+TBMEN@
Know the lundamental
delivery systems.

cou-)ponents anc{ rnethocl. of targetect ,ri.cticatlon

Describe the pl.ocedu,
and liposomes. ...

Describe the creation processes ancj funr
ulDur 1uE *c urca,on processes and functiors of vesicurua ,urr**Gra unatuonoclonal arrtibodies.
I'alk 

"{bout the varior-r.s lb.-t, ,rf lrnonary mcclication rleliSclecting rn" 
"l"r,r.rU 

*i
acids.

NAME OF SUiUBCT :
I ADVANCED BT

I pnannaRcoxlxETtcs
I (MPHzO2TI
M.Pharm

2022-2024 - =--

SUBJECT CODE :
BRANCII
SEMESTEII
SESSION
FACULTY NAME

cor
L3

co2
L3

co3
L2

co4.
L2

co5
L3



I

C9_ST+TEMENT, Th",rud"nt *ilab" rbt" t"

I

I

1

I

I

I

Recogniserrn,ia*ffi@

Using pharmo.oO'n

ci and cvaluated.
Determine tn. Onu.,nryo

:1y":*i?:jh:i::,:,T::rivc way to describe how drugs are absorbecl,distributed, metabolised, and eliminated
Undcrstand horv to "ffiUp4ldubt equivalence.

{rutV fu 
1d.arngn1al 

phurnlu.
pnarmacokrnetrc issues in ordqr to resolve them.

NAME OF SUEJBCI' : goJIluISR Arp
SUBJECT CO

2022 - 2024
T.ACULTY NAME

CO STATIIMI-.NT' Tho ot,..l--i *lt t

co1 Describe tt " tot.
creation of pharmaceutical s.

modclling.
Recognise rt. **
pharmaceutical research.

ln the
Level

L3

c02
L3

co3
L2

co4 'r srruu r,{Jrnoos rol Droplli}flnaceutical characterisation should be
defended.

@;frrtr""rio"i@
phamaceuticals

L2

co5
L3

NAME OF SUBJECT :^4*_rtx'susJncr , .. ICgSMETtCm
SUBJECT CopE : '. 

l-(MpHzoan-
M.PltarnrBRANCTI

SBMESTER

2022 -2024SESSION



FACULI'Y NAME

CO ST, 'I'EMENT: fn" "t,,.f*^-;lil"^col - --'-:--=:-'':ll-r Yvlrr u! drrlg LLr

Learn abou r ttrc in p3.tiliorm"."utlc;l ;,r,1 c,Irffi

-

Recoqnicefhoff,-k . '

Level
L3

co2 r.v rs'u4,rv,r4r uurup0ncnts oI cosmetrcs fbr a variety ofcompositions. L3

co3
co4 L2r!.rv,r.ru lur.ruull[s wllt nelp yotl crellte cosrnetics and L2
co5 'b.r v6urdrury Lrlcntents tnat altcct cclsmetics L3

I

,t



I

I

l

.i

MME OF SUBJECT
SUBJECT CODE :

Pr{ARM4C EUTTCAL B rOiE CrrNoroGY

COURSE/ BRANCH

2022-23SESSION
FACULTY NAME Mrs Pratibha Mishra

CO ST
col

ATEMENT : The student will be uU

Lg_.-l:ll:,,,.ngrneenng, 
piotein.engincering, enzyrne. production, enzyme

I 1lllo.o"',uti:n' . 
and 

.biosensor tech,orogy. Learning the prir.rcipres and

I 
technrques. rnvo_lved i, the deveropment of biophamaceuiicals, such as

] :rlo?o.lglq,l 
untibodiq. and,.""o,.rrbirrrnt p.gt"inr, fo, th.rup.rti" prrpos"s.

I understanding genctic engineering, ..r.u..hl,tol.co,rbiiu't DNA
J 

t3cn19t.osy, PCR,_and the production of biotechnological products. Students

I 
should be aware abor"rt the application of biotechnology in the development

I 
of new drugs, vaccines, and diagnostic tools for the benefits of hurnan

I health and quality of life.

turd"^tr"d,.g .f' @yp",""^it*,ty **t*rE
monoclonal antibodies, and vaccines. Students should cjain knowledge
about the development of monoclonal antibodies for the treatment of cancer
and autoimmune diseases, Additiona[y, devclopment of vaccines to prevent
infectious diseases.

Understanding of the importance of u"i",,
microbial genetics, microbial biotransfonnation, and mirtation and iheir
contribution in the development olvarious biotechnology-based solutions
for preventing and trcating cliseascs.
Learning about fermcntation technolop5, an
importance in the production of various pharmaceutical priducts, such as
antibiotics and vaccines, as well trs the collection, processing and storage of
Blood Producis.

Level
L3

co2
L3

co3
L2

co4
L2

cos
L3

I



pHAItlliAC EUTICAL B I OTECH NOLOGY (Bp605T)

' col: understanding the basics of biotechnology including genetic engineering,Protein Engineering and productio, or ErryrnJ.l .nry.", immobilization and, biosensors.
.

cal,: Acquiring dr /isttndartionar kttov,redge o"f. ltioterhnorog.vcli,sciysline,r /ike gert*tiit' engin-t:ering, 7st,*reirt ettgurcering, en;ymeprocluctian, enzyt'xe imrruihirizail;:;, ' antr ; biosensor ,Zrn.'rTi{'tarning the pvivlf istit:;; tutd tecltniques involv,ed in the'rtrr'ulop*e.nt oJ.bioph**nar:e.rtti*urs, ,s*t:h as monocronnr o"rrtiriirr";;;';-;rmr:tinant
S.t r o t e i n s, J b, t h e r ctp e tr I i r.: St u rytos,e_r.

' co2z understanding Genetic engineering, Study of Recombinant DNA technology,pCR and production of biotechnilogical ii"O".ir. 
-

CO1 : Understanclircg gene:ti<: e.trgitxeerintg, t,eir,eurch into
r€conxhinant DlvA r*:rrnorog.v, pcfi, antr rhe prrtduc:rion a.f'
b i otec hno l o gic al p rts d.ur:ts . A p7: l i c * ti i o tr r;f' b i o t t t, h no l o gy i n
the cleve:loprue nt of"neru drugs, t ett,cines, anrl diagnostic tools

,:

' co3: Understanding the immune systeni, Hypersensitivity reactions, Monoclonalantibodies and vaccines.

COS :,Under.s l an din g the immltn e s),^r tem, ltvtrtersensi tivitv
rea c't io ns, /t't o n o r: ! r s t t r t l a n ti,h o d i e s, it n d,, nc i, i n r,r . c; o i,r:ing
know' l ed ge a b ou t l it *: d*': v a l o{tm e"n t r rf' *ws n* r.: ! rs g a l rw t i b o 4 ies,
./br t h e r;re'u t m e n t r:sf 

' 

t, * t?.t: € r a rtd $ u t i i nyt? Ltn e tl is e fi' e,s .

A dd i t i a n a I l7', clet, e / * fs rn e rr t a t'' ttac c i n es ro p rev e nr. inJbc tior.t^y
disaases

' co4: Know the importance of various immunological'techniques i.e. Microbialgenetics, Microbial b.i,otransformation and MutatiJn.' 
---'-'^"*vu "v' rvrrvr.L

co4: uhderstundi ng the im\sortance ol' varictus
i mrnttnolrigichl techniques, i. e. nticrust:i,;o, gertetics, microbia,r

I

I

I

I

rl



hiotran'rJdrmatkttt, nnd nzutation. artd t'heir. xtntrihr$i,n in the
d ev e l op m e n t of 

' 
vu r i rs u.s lt irstec: rtno r o gy - h a s ed,y u r u r ip tus /brprev,enting and treati n g disea,ses

' cof: Study of fermentation technology, production of various pharmaceuticalproducts and coilection, processing aii-Storug. oielood products

cos : Learn ing.abo* t.fb,ntentttri,n trchn,' r,g.v uncr
wnderstanding its ct"ucio! importance in the procluctian o/-
variaus pha*nace.uticul prochtcrs, such as antibiotics and
t'accine,.r', dr^r well *s the collection, processittg a.nrl storage o/.
Blaod Proclucts.
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INSTITUTE OF PHARMACY AND PARAMEDICAL SCIENCES
DR BHIMRAO AMBEDKAR UNIVERSITY, AGRA

B.PHARM PROGRAMME OUTCOME

After completion gradua@

Pharmacy E*nortit
concepts and k'owledge needed to practise pha,,acy, includi,g biological
and pharmaceutical sciences, behavioral and sociar sciences, adrninistrative
pharmacy, and manufacturing practices.
Planning Skills: e
managing time, resources, delegatiug, ancl organization. create and carry
out plans, and schedule tasks to rneet deadlines.
Issue identifi.utirn
to proble'r-sol'ing and decisi'n-making i, dairv practisl by thinking-_______Dcritically, trnalytically, antr clearly. Make ratior.ral clecisions by doing
sy1ll'erlgl,g info,nation gatrrc'r'ing, a,alysis. evaluation, a,cr appricatio,.
Use ofN{odern Techniques i,
and use suitable tech.iclucs, rcsourccs, eu:d computing tecrrnologies for
modern pharmacy while bcing aware of their limitations.
Lendership nptitudes: Acquire
skills, qualities, and abilities that are valued and necessary for individuals in
leadership roles within the pharmaceutical industry.
Professional identity: Able to
including education, training, experience, and the values upheld by the
pharmacy profession, knowredgeabre about medications, their effects, and
their safe and appropriate use, abre to pray cruciar rore in ensuring patient
safety, promoting public health, and optimizing medication therapy
outcomes.

Pharmaceutical practice, Gradr.t",
knowledge to provide pharmaceuticar care to patients & abre to accuratery
dispense medications, evaruate prescriptions for appropriateness, and
counsel patients on the safe and effective use of medications.
Communication Skiils; possess ,
and verbal and be able to effectively cornmunicate with patients, hearthcare
professionals, and other stakeholders, using appropriate terminology and
conveying complex information in a clear and understandable manner.
Prol'essionalism and Ethical C
confidentiality, and embrace trre ethics and ideals of ih" pl.,ur*u"y
profession. Students will be able to act with integrity, professionalism, and
professionalism. Participate in professionar deveropment and liferong
learning to stay abreast of changes in the pharmaceutical industry.

PO6



Bachelor of Pharmacy
YEAR
/Sem.

SUBJECT CODE&
SUBJECT

Course outcomes (COs):

I sem. BPt0tt'.
HUMANANATOI\{Y AND
PHYSIOLOGY-I

COI: This subject is designed to impart fundamental knowledge on the

structure and functions of the various systems of the human body. It also

helps in understanding both homeostatic mechanisms. The subject
provides the basic knowledge required to understand the various '
disciplines of pharmacy.

BP1O2T.

PHAITMACEUTICAL
ANALYSIS

CO2: This course deals with the ftlndamentals of analytical chemistrl

and principles of electrochemical analysis of drugs.

BP103T.

PHARMACEUTICS- I
CO3: This course is designed to impart a fundamental knowledge or

the preparatory phannacy with arts and science of preparing the different

conventional dosage forms.

BPI O4T.PHARMACEUTICAT
INORGANIC CHEMISTRY

CO4: This subject deals with the monographs of inorganic drugs anc

pharmaceuticals.

BPIOST.

COMMUNICATION
SKILLS

CO5: This course will prepare the young pharmacy student to interact

eflectively with doctors, nurses, dentists, physiotherapists and other

health workers. At the end of this course the student will get the soft

skills set to work cohesively withthe team as a team player and will add

value to tl.re pharmaceutical business.

BP IO6RBT.REMEDIAL
BIOLOGY

CO6: To learn and understand the components of living
structure andftlnctional system of plant and animal kingdom.

world

BP 1O6R]\4T. IIEMEDIAL
MATI-IEMATICS

CO7: This is an introductory course in mathematics. This subject deak

with the. introduction to Partial fraction, Logarithm, matrices an(

Detcrminant, Analytical geometry, Calculus, differential equation ant

Laplace transform.

II
sem.

BP 201T. HUMAN
ANATOMYAND
PHYSIOLOGY-II

CO8: This subject is designed to imparl fundamental knowledge on the

structureand functions of tl-re various systems of the human body. It

also helps in understanding both homcostatic mechanisms. The subject

provides the basic knowledge required to understand the various

disciplines of phannacy

BP2O2T.

PHARMACEUTICAL
ORGANIC CHEMISTRY_I

CO9: This subject deals with classification and nomenclature of simple

organic compounds, structural isornerism, intermediates fonning ir
reactions, important physical properties, reactions and methods o1

preparation of these compounds The syllabus also emphasizes or
mechanisms and orientation of reactions.

BP2O3 T. BIOCHEMISTRY CO10: Biochemistry deals with complete understanding of the molecular

levels of the chemical process associated with living cells. The scope ol

the subject is providing biochemical facts and the principles tc

understand metabolism of nutrient molecules in physiological anc

pathological conditions. lt is also emphasizing on genetic organizatior

of mammalian genome and hetero & autocatalytic functions of DNA

li
I
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PATHOPHYSIOLOGY

to impart a thorough knowledge of the relevant aspects of pathology
of various conditions with reference to its pharmacological apprications,
and understanding of basic pathophysiol0gicar mechanisms. Hence it will
not only herp to study the syllabusof pathorogy, but also to get baseline
knowledge required to practice medicine ,uf"ty, confidently, rationally

COII: pu,t o

_":t 1T:"j, 
to such disease 

.producing 
causes. This course is designed

and effectively
BP2O5 T. COMPUTER
APPLICATIONS IN
PHARMACY

COl2: This subject Ue

system, computer application in clinlcal studies and use of databases.

BP 206 r'.
ENVIRONMENTAI,
SCIENCES

COl3: Env
system and the status ofits inherent or induced changes on organisms. It incrurres
not only the study of physical and biological characters of the environmenr. but
also the social and curturar factors and the impact of man on environment.III

Sem.

BP3OTT.

PHARMACEUTICA L
OIIGANIC
CHEMISTRY_tI

CO14: This rrbj..
some organic compou,ds. Reactiviry of organic compounds are also studied
here. The syllabus emphasizes on ,rcchauisms and orientation of reactions.
Chemistry of fats and oils are also included in the syllabus.

BP3O2T. PHYSICAL
PHARMACBUTICS-I

COl5: The .our.. O

properties, a,d pri,ciples involved in dosage fonns/formulations. Theory and
practical components of the subject help the student to get a better insight into
various areas of fbrmuration research and deveropment, and stabirity studies of
pharmaceutical dosage fon-ns.

BP 303 T.

PHARMACEUTICAL
MICROBIOLOCY

COl6: Study of all categori.r of m
alcohol antibiotics, vaccincs, vilamins enzymes etc.

BP 304 T.

PIIARMACEUTICA I,
ENGINEEIUNG

COlT: This course is designed to l,rp
science ofvarious unit operations used in pharmaccutical industr|.

BP4OIT.
PTIARMACEUTICA L
ORGANIC
C[IEMISTRY_III

CO18: This subject imparts tno*
conrpounds and organic rcactions, important narned reactions, chernistry of
important hetero cyclic co,pounds. It also emphasizes on rnedicinal and othe.
uses of organic compounds.

BP O}T. MEDICINAL
CHEMISTII.Y_I

COl9: This subject is designed to
structure, chc,ristry and therapeutic value of drugs. The subject emphasizes o,
stmcture activity rclatio,ships of drugs, importance of physicochentical
properlies and rnetabolism of drugs. The syllabus also ernphasizes on chemical
synthesis ofimportant drugs under each class.

BP 403 T. PHYSICAL
PHAIIMACEUTICS- II

CO20: The course deals *itt tt,"
properties, and pri,cipres involved in dosagc forms/formulations. Theory and
practical components of the subject help the student to get a better insight into
various areas of fonnulation research a,d develop,rc,t, and stability studies of
Pharmaceutical dosage forms.

BP 404 T.

PIIARMACOLOGY.I

of different classcs of drugs.

I

I

IV
sem.

CO2l:.The rnain purpose of tl.
Iiving organisms and how their effects can be applied to therapeutics. The subject
covers the inlbrrnation about the drugs rike, mechanism of action, physiorogical
and biochemical efi'ects (pha,nacodynamics) as well as absorption, distribuiion,
metabolism and excretion (pha'macokinetics) along with the adverse effects,
clinical uses, interactions, doses, contr.aindications and routes of administratio,



BP 405 T.

PHAITMACOGNOSYAND
PIIYTOCHEMISTRY I

CO22: The subject involves the fun,la,,e
classification of crude drugs, their identification and evaluation, phytochemicals
present in them and their medicinal properties.

V
scm.

BPsO1T. MEDICINAL
CHBMISTRY _ II

CO23: This subject is designed to i-p@
structure, chemistry and therapeutic value of drugs. The subject emphasizes on
struchrre activity rclationships of drugs, importance of physicochenrical
properties and metabolism of drugs. The syllabus also emphasizes on chemical
synthesis of irnportant drugs under each class.

BP 502 T.

INDUSTRIAL
PTIARMACY-I

CO24: Course enables the student to underrtu@
phar*aceutical additivcs and various pharmaceutical dosage forms on the
performance ofthe drug product

8P503.T.
PIIAI{MACOLOGY-II

Co25:Thissubjectisintendedtoimparttl-,.f,ndon",ffi
aspects (classification, mechanism of action, therapcutic effects, clinical uses,
side effects and contraindications) of drugs acting on different systems of
body
and in addition, enrphasis on the basic concepts ofbioassay.

BP5O4 T.

PHARMACOGNOSYAND
PHYTOCHtrMISTRY II

co26: The main purpose of subject is to impart th. rtu.renG the kno*ledge of
how the secondary nietabolites are produced in the crude drugs, how to isolate
and identifli and produce them industrially. Also this subject involves the
study of producing the plants and phytoche,ricals through plant tissue
culturc, drug interactions and basic principles of tlaclitional system of mcdicinc.

BP 505 T.

PHARMACEUTICAL
JURISPRUDENCE

CO27: This course is designed to irnpart basic knowledga 
", i,"p".t.,rt

legislations related to the prolession ol'pharrnacy in India.

VI
sem.

BP6OIT. MEDICINAL
CHEMISTI{Y_tII

CO28: This subject is designed to impart fundamental knowledge oo tt e
structure, chernistry and therapeutic value of drugs. The subject emphasis on
modern techniqucs of rational drug design like quantitative structure activity
relationship (QSAR), Prodrug concept, combinatorial chemistry and cornputer
aided drug design (CADD). Thc subject also ernphasizcs on the chen.risrry,
mechanisnr of action, uretabolisrn, adverse eflects, Structure Actrvity
Relationships (SAR), therapeutic uses and synthcsis of irnportant drugs.

BP6O2 T.

PHATTMACOLOGY.IIT
co29: This subject is intended to impart the fundamental knowledge on various
aspects (classification, mechanism of action, therapeutic effects, clinical uses,

sidc effects and contraindications) of drugs acting on respiratory and
gastrointestinal system, infectious diseases, immuno-pharmacology and in
addition, gmphasis on thc principlcs of toxicology and chronopharmacology.

BP 603 T. HERBAL
DRUG TECHNOLOGY

CO30: This subject gives the student the knowledge ol basic understanding of
herbal drug industry the quality of raw nraterial, guidelines for quality of herbal
drugs, herbal cosrnctics, tratural sweeteners, nutraceutical etc. The subject
also ernphasizes olt Good Manufactur.ing Practices (CMp), patenting and
regulatory issncs ofherbal drugs.

BP 604 T.
BIOPIIARMACEUTICS AND
PIIAR.NIACOKINETICS

CO3l: This subject is designecl to impart knowteOge arxt.rtitt.. of
Biopharmaceutics and pharmacokinetics and their applications in
phannaceuticaldeveloprnent, design ofdose and dosage regimen and in solving
the problems arised therein.

I

I

I



IARMACEUTICA L
OTECHNOLOGY

CO32: Biotec*

ll3,j::*"",*:j:::,1',r: ".rplication of biotechnology in the neld of geneticengineering' mcdicine and fennentation technology makes the subjectintcresting' Biotechnorogy is leading to new biorogicar revorutions in diagnosis,prcvention and cure or cliseases, new and .h.up.. phanraceutical d.ugr.Biotechnology has already produced transgenic crops and anirnals and the futurepromises lot more.

PHAIWACEUTICA L
QUALITY

CO33: This .or.r.

:::::i::,i::11.j: :llTl_?.*ticar indusrries. rt dears with the i,po,tunt

ilfff 
like cGMp, eC tests, <locurnentation, quality cer.tifications ond..gulutory

IT.INSTRUMENTAL
ETHODS OF ANALYSIS

CO34: This

:::l:i::::,:-,L1:11t 
,,". analysis of drugs. rhis subject is designed to i,fu.t ufundamental knowledge on the principles 1nd m.rrrir.rrrrf ";;"ffiil.ffi:J

: asizes on theoretical andBP 702 T.

INDUSTRIAL
PHARMACYII

CO35: This.o,
pharmaceuticar procluct deveroprnent and transration fiorn Iaboratory to market.

BP 703T.

PHARMACY
PITACTICE

COJ6: ln ttc

flTt:. :t l:spital Phannacy, the stude,ts ar.e required ro leam various skillslike drug dist.ibution, drLrg info,natio., and therapcutic drug monitori,g forinrproved patient carc. rn community prrarmacy, students wi, bc learning variousskills such as dispensing of drugs, responding to minor ailments by providing
suitable safe medication, patient counsering fbr i,rp.oue,I patient carc in theconrmunily set up.

CO37: This subject ir acrignuf to irngart Uaffi
drug delivery systems.

BP7O4T. NOVEL DRUG
DELIVERY
SYSTEMS

BIOSTATISITCS AND
RESEARCH
METTIODOLOGY

CO38: To understancl ,i* rrpj

:::]:":^1t j::..:11". sraristics, Graphics, correlation, Regression, logistic
regression Probabirity theory, sampling technique, parametric tesls, NonParamet'ic tests, ANovA, Introduction to Desig,.of Experime,ts, phases ofcli'ical trials and observationar and Experimental studics, spSS, R a,d

Wrc's, analyring the statistical data using Exccl.BP 802T. SOCIAL AND
PREVENTIVE
PHARMACY

CO39: The Or,ro
issues and their cha,enges. This course arso i,troduce, a number <lf nationar
health prograrnrnes. Trre roles of the pha,nacist in these .""n-r, ,r. ,,r"
discussed.

BP8O3ET. PIIARMA
NIAITKETING
MANAGEMENT

and Product rnanagenrent.

CO40: The nhu.ou
chemiists and, tech.icar pcople, but also requircs ski,ed managers wrro can take
the industry forwarcl by managing and taking trre comprex decisions which are
inrperative for the g.owth of the industry. The Knowredge and Knorv-how of
marketing managcrnent groom the peopre for taking a cha,enging rore in Sares

BP8O4 ET:
PI{AITMACEUTICA L
TTEGULATOIIY
SCIENCE

CO.{I: Tlris .ou"
regulatory requireme,ts for approval of new d,:gs, and drug products inregulatcd martets of Inoia & other countries ,,* ,.lir,'r"r;:iffil:: ,"etc' It prepares the students to ream in dcrair on the reguratory requirements,
docu'rcntation requirernents, and registratio, proccciures for nrarketing the drug
products.

ri
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I'HARMACOVIGILA NCE
COa2, Th

development of pha'macovigilance u.-u ..i.r.., basic terminorogies used inpha,,acovigilance, global scenario or nlnrru.oriliffi :";#ffi ;;r"J jX

::::tl:::,i- 
plarmacovigilance programme in an organization, various methodsthat can be usecl to generate safety data 

"r,l .i;;;;';;;;r,;.;;il;::also develoos tlre skills olnloccifi,i-,, r-,..-^ .rl .j;,r;;;il;.l---- ---BP 806 BT. QUALTTY
CONTROLAND
S'IANDARDIZNt-lO
N OF TIERBALS

CO43: In ttri. t

::1i""]1,:::"-..:]i1:i,,", 
and standardization ofherbs and herbal drugs. rhe

subjcct also provides a, opportunity for the student to learn cGMp, GAp and
GLP in traditional systcm of medicines.

BP 807 ET. COIfiPETER
AIDEDDRUG DESICN

CO44: This rubj..i

Mniqt,es r.e,l in rational drug design process.BPSOIIET, CELL AND
MOLECULAR BIOLOGY

CO45:.Cell O,o,o*
properties, their structu'e, the organelles they contain, interactions with their
environment, their rife cycle, division, dcath and ccll function. This is done both
on a microscopic and morecular level. ccll biology research encompasses both
the great divcrsity of singre-ceiled organisms rike bacteria and protozoa, as welr
as the rrany spccializccr celrs in m.rti-ccllurar organisms s,rch os humans, plants,
ancl sponges.

BP8O8ET. CELL AND
MOLECULAR BIOLOGY

CO45: Cell biology ,r o

properties, their structr-rre, the organeilcs they contai., interactions *ith lh.i.
environment, thcir li1'e oycle, division, dcath and ccll function. This is done both
on a microscopic and molecula. lcvcr. cell biorogy r.esear.ch encompasses both
the grcat diversity of singlc-ccilcd organisms rike bacteria and protozoa, as well
as the 

'rany 
specialized ceils in murti-ceilurar organisms.r.h os hurnans, prants,

atrd sponses.
BP8O9ET. COSMETIC
SCIENCtr

CO46: This subject O.otr *
preparation, uses and effects. This course is designed to impart
knowledge and skills necessary forth fundamental need for cosmetic
and cosmeceutical pr.oducts.

PIIARMACOLOGICAL
SCREENING METH
ODS

CO47: This .ubj..i
studics in experir,entar animars including design, conduct and interpretations of

BP 8II ET. ADVANCED
INSTRUMENTATION
TECHNIQUES

CO48: This ruUl..

::,:1,1r,,1: 
and quantitative analysis of d^rgs. This subject is designect to imparr

advanced knowledge on thc principles and instrtrnrentatio, of spectroscopic arrd
chrornatographic hyphenated techniques. This also ernphasizes on theoretical
andpractica'l knowledge on modern anarytical instruments that are used for
drug tcsting.

I]I' 8I2 ET. DIE'IAIiY
SUPPLEMENTS AND
NUTRACEUTICALS dift'erentgroups in the population.

CO49: rt tr ru

::*l::T:l:: :ll:, 
,..0 and rcquiremcnts or dietar-y supptements amons

I

t.



f4, Ph"r* ( pk, 'nuwk* )

I

I

PIIARMACEUTTCS After compl.,,nu *.
Imparting theoretic
various advanced a,alytical 

-instrurne,ts 
including NUn, lri"r,spectrorneter, IR, HPLC, GC etc. It shall be 

"applicabf. -i",
identi fi cation, character 

_iztrtion, qualitative and quantitaiive rrrfyri,qf variqu! drugs in single and combination do.raee tb.,_,tr.

:.0,"",11...,n. 
formulation and evaluation of 1ri;;J"fd;il*,y

systems. This shall enable stu.ents to k,ow tlie approlach", fo.developrneni olnovel clrug delivery ryrl,"r, ..iteria for selection ofdrugs and polyr.,ers for thc devellprnc,t oi .elivering ,yri;;;;

Imparling knowlcdge o, unrio* *[G ui. rn"nrf.cfii,rg of buil,
::r,i:l|l:rr ,ll 

-phu""l..urical 
industries. .fo 

understand ti'e syste.

l::Pln ltabi 
I ity'r-esti n g, steri I i zation process 

"".i ;r.k;;g;oosage IorTns.

The info,nation on .egulatory affairs serves to gain advanced

f:-l;:i". ::.1-ll.:1l:::ui1ed 
io rearn trre corc€pt or gene.ic a,ugand the ir developrnenr, various ..grlatorf 

- 

iilr* i"'iiir.i."i
countrics, different phascs of cri,icar t.iars uri submi"tti,g ,"grtuio.y
{ggqrlents : illingproccss o1.IND, NDA and ANDA

as 
^whole colnporlent wisc studies is dispensed i 

" , ;;;preformulation studies, Active phamaceuticar Ingredients, Genericdrug Product <Jevcloprncnt, Industrial Managernent, GMpconsiderations, oprinrizarion Te.chniques, pirot r'iont itur.* ui

The .knorvleag. nt'

l:I:]:l*:1, of skills 
. 
nccessar.y for ctose calculations, doseadjustments. and to apply biophamraceutics theories i, p.urtlJ

lf:1."::l1l:g: uu'j. theoretical <tiscussions of the principi; ;ibiopharmaceutics and pharmacokin.ri.; ;,; ;;;;;i;; h:il ;.students'to clarify the concepts.

pharrrraceutical researcrr and developrnent, it irerps to understand theapplication of r:ompr.rtcrs across the entirc clrug rcsearct unadeveloprnent process. Ilasic t,eoretical .iscussion, If tlr. p.ir.ipi.,
o.f more i,tegrated and cohcrcnt usc. of computorized infon,ation(informatics) in thc drug clevelopment p,;; are provided to helpthe students to clatily the concepts.
Apprcciable knowledge ztn

And Research Methoclology to rnake the students una.rstarJ theapplications likc clcsc'iprr'c statistics, Graphics, Coneration,

I:fl::::::r,...ggl:T regrcssion nrouatiriry rheory, Samplingtechnique, paramctric tcsts, Non. paramctric *rir,'Un,iii""",
Biostatics in Pharnracv

I

I

I

I
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M. P\o', C f\.*rarh.r;
Course outcomes (COs):

YEAR/
Sem.

SUBJECT &
SUtsJECT CODE

OUTCOME

I sem. MODERN
PHARMACEUTTCAL
ANALYTICAL
TECHNIQUtrS(MPHI(TT)

COI: This subjectdeals with ra.ioffi
instrurnental tcchniclues for identification, characterization and
qr"rantification of Active pharmaceutical Ingredient

DRUG DELIVERY
SYSTEMS (MP[I IO2T)

CO2: This course is des
o-f Drug delivcry at onsite of action

MODERN
PHARMACIjI]TICS
(MPH r03T)

CO3: Course design

RECULATORY
AFFATRS(MPH l04T)

CO4: Course Ocsig
clinical trials and submitting regulatory docu,rcnts , filLg pro.es, 

-

of IND, NDA ancl ANDA
II sem. MOLtrCULAR

PHARM AC BUTICS(N'I'DS)
(MPH 20tT)

CO5: This coulse is designecl to i,@
of advances in novel.drug delivery systems

ADVANCED
BIOPIIARMACEUTICS

CO6:I'his cor-rr.se is de.sign@
necessary lbr dose calculations, dose adjustntents ind to appll
biopharrnace,tics theories in practical probrem solving. riurri
thcoretical discussions of thc principtes or biopharmaceriics an<
pha.,racokinctics are provided to lielp the stude'ts,to.roiirv i-r,i
concepts

UU1VIPU I UI{ ATDI,D DRUG
DEVELOPMENT

CO7: This course i*
neccssary for conrputer Applications i,, pharmaceutical research anc
developrnent who want to understand the applicatio, of 

"o*pri.iiacross.the entire dr.ug rcsoarch and devcloprnent process. 
'Basic

theoretical discussions of- thc principrcs or rnorc integr-at.o uni
cohercnt usc of cornpr,rtcrizccl i,forr,ation (intbnnatics) in thedrug^ dcvclopment proccss are provitleci to hclp tne students io
clarily the concepts.

UU5IuI'IICS ANI)
COSMtrCEUTICALS(MPH
204T)

CO8: This course
necessary forth tundarnc,tal nccd for cosmetic and iosmoceutica
products

IIT
sem.

RESEARCII
METTIODOLOGY &
BIOSTATISTTCS (MRM

CO9: The student will be known the nio.rtuGtl., ,*r,g.*.,,q
pres,rtation a.d formation ol tablcs a,d charts. Thcy alio know
lhe co'rclation and rcg.ession & application or'di lr-ercnt nrethods,
analysis of data and also lear. horv lo write clisscrtation, thesis and
Rcsearch papcr.



l'
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Program Specific Outcomes (pSOs)

PSol: To develop new/ groundbreaking medications / bulk dr.ug/pSa.naccutical fbrnrulationrequire latest methods, technologies u,ri,processes. In this, phase/topic wise is covered i, thesyllabus e.g., serection of d"rugs, dose 
"ur.rruiiorr,' 

'dor. ,a:r.,,rli. -[v 
applyingbiopharmaceutics theorics, pharmalokinetic. ano uio.q,,i*r*.. models, itt-vitro and in_vivostudies using computer sirnulations, population mo,lell'rt;., ,"*rtial clinical pharmacokineticand proble,r analysis, selection or potyrn..s and variorl p..for,rutution 

"i.minls, 
pilot plantscale up techniques, industrial ,ounug.,,"nt, GMP considerations, stability testing, sterilization,formulation, evaluation and packagini of dosage fonrs.

PSo2: Prof'essional Training to the studerts to work on drug compounds and develop newmedications based on research. In this students learn test medications for efficie,cy and safety,oversee the production process to ensure'medication ura proaraad accurately, conducting clinicaldrug trials and cvaluati.g the results of these trirr; ; ;;r*" " clrug,s effectiveness and todetennine potential risks or side effects.

PSo3: Students are trained to collaborate with various pharmaceutical companies and variety ofhealth care professionals to ensurc clinical drug trials u." .onau.ted safely as per regulatoryguidelines for the testing of dmgs.

1I



PSo4: To develop a scientific inxovation thought /innovation by assigning independentresearch projects to cach stuclents undcr specializeJ sublects supervisors. The
X"imi;:nffiJ,:"i*u,J"'"u'"" u" promoted to be published in reputed
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' B. PHARM (PROGRAMME OUTCOME)

PO1-Pharmacy Knowledge : Possess an understanding of the fundamental
concepts and knowl.ecloe need.ed to practise pharmacy, ln-ctuOing biolojrcai anOpharmaceutical sciences, as well as behavioural, social, and administrative
pharmacy fields and manufacturing techniques
Po2'Planning Abilities : Possess strong planning skills, particularly those for
managing time, resources, delegating, and organLation. ireate ano cuiiy outplans, and schedule tasks to meet deadlines.
Po3'Problem anatysis : Apply scientific inquiry principles to problem-solving
and decision-making .in daily practise by thinliing criiically, analyticatty, anoclearly' Make rational .clecisions by doing systeiratic information gathering,
analysis, evaluation, and application.

Po4-Modern tool u$age : Learn, select, and apply appropriate methods and
procedures, resources, and modern pharmacy-related computing tools with an
understanding of the limitations.

P-o5'Leadership skills : When preparing adjustments necessary to achieve
ethical, professional, and social obligations, understand how people react to
change, motivational factors, leadership, and team-building. Assume leadership
responsibilities or',hctive citizenship' duties when necessary to promote
improvements in health and wellbeing..

Po6'Professional ldentity : Understand, analyze and communicate the value of
their professional roles in society (e.g. health care professionals, promoters of
health, educators, managers, employers, employees).
Po7'Pharmaceutical Ethics : Respect one's moral ideals and use them in
social and professional settings. Show behaviour that acknowledges cutturai anO
individual differences in values, communication, and lifeslylesl nppf/ eirricat
gltlciqtgs while.,making judgements, use ethical frameworks when OdihSi so, and
accept responsibility for the results of your choices.
P08-Communication : Well communiqate with the pharmacy community and
the general public, inclucling the ability to understand and produce effLctive
repofts, present and document well, and give and receive clear directions.
Po9'The Pharmac.ist and society : Assess societal, health, safety, and legal
issues, as well as the resulting obligations pertinent to the professional practise
of pharmacy, using lgasoning supported by contextual knowledge.
Po1O-Environment and sustainability :understanding the effects of
professional pharmacy solutions in societal and environmental contexts, as well
as demonstrating awareness of and the need for sustainable development, are
part of PO10-Environment and sustainability.
Po11'Life-long learning: Understand the importance of, and be prepared for,
autonomous lifelong- learning in the broadest sense of iechnological
development. Use self-evaluation and other people's feedback to your advaniage
to pinpoint your own learning needs and continuously rneet them.

I
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B. PHARM (ALL IHAR\,IACEUTICS SUBJECT)
co (couRSE OUTCOME)

NAME OF SUBJECT: PHARMACEUTICS I
SUBJtrCT CODE : (BP103r)
BRANCI{ B.Pharm
SEMBSTER Ist
SESSION 2022-2023
FACULTY NAME Dr. Bhoomika Chaudhary
CO STATEMENT: The student will be able to Level
cor Students will be able to learn

pharmacopoeias, and the history of
India after completing this course.

about pharmacy careers,

the pharmacy profession in

L3

co2 Learn about the various dosage forms, prescriptibns, and their
component parts, as rrv'eil as how to cdlculate a dose based on the
patient's age, weight, and body surface area.

L3

c03 Students will be able to

their many systems,

completing this course.

comprehend pharmaceutical calculations,
and techniques of computation after

L2

co4 Describe liquid and powder dosage forms, excipients employed in
their crqation, and methods used to increase solubilitv.

L2

cos After completing this

various monophasic

made.

course, students will be able to describe

liquid formulation types and how they

the

are

L3

co6 Describe the biphasic liquid formulations, the stability issues that
come with them, and the solutions to these issues.

L3

c07 Students will get knowledge about suppository preparation
techniques, displacement value, and computations after completing
this course.

L3

co8 Give examples of pharmacological incompatibilities of each kind. L3

co9 Students will be able to describe semisolid dosage forms, methods
and factors influencing drug skin penetration, manufactur.e of
various'types of semisolid dosage forms, and evaluation of such

forms after completing this course.

L3

!

I

I

I
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puvsrclt trtARMAcEUTICs INAME OF SUBJECT :

(BP302T)SUBJECT CODE :

SEMESTER
SESSION

Dr. Bhoomika ChaudharYFACULTY NAME

@dentwillbeableto h*itt tf solute-solvent

solubility of
systems after

interactions, various factors that increase the

pharmaceuticals, and diffusion principles in biological

completing this course.

the solubility of gas in tiquias, and the solubility of liquid in liquids'

forms,andthestatesandpropertiesofmatteraftercompletingthiscourse.

PhYsicochemical

features of the medicinal compounds'

@urse, students will be abl" to define surface

and understand several
tension, distinguish it from interfacial tension'

techniques for measuring both tensions'

dsorPtion at solid-liquid

Students will
complexation,

coLlrse.

on, various tYPes of

and their techniques of analysis after completing this

rugs work and

complex crYstal structures'

e will be able to exPlain the

pHscaleproposedbySorensen,itsmethodsofdetermination'buffer
isotonic solutions, the rationale for preserving the isotonicity of

medication solutions, and buffers in pharmaceutical and biological

systems.

2022-2023

I



ffiLE\qUPpttINsNITUN OF SUBJECT :

(BP304T)SUBJEC'I CODE :

SESSTON
Dr. Bhoomika ChaudharyFACUlrv NAME

@entwillbeableto =_-;- 
-_,rr,_Cp"*ttt" "O 
nuiO now

during pharmaceutical manufacturing'

rocesses used in

pharmaceutical industries
""'""""'-"--" i;;i; tn, and mixing
Describe the mect

processes.
entrifugation'

I

I

!)\Jl Y V- Ullv rrrEvv I ^r the control of corrosion tn

pharmaceutical Plants'

Explain how to
dosage forms.

I

l

I

PHYSIEAL PHARMACEUTICS-U

(BP-403r)
N.q.MN.OF'SUBJECT :

SUI}JEC'T CODE:
B.PharmBRANCII

Dr. Bhoomika Chaudharyraculry NAME

@ud.nl*'llEubltto
PhYsicochemical

features of drug molecules'
develoPment of

formulations and the assessment of dose forms'

' formulation elements'

and instability markers in the development of biphasic liquid dosage

in.*po,at" Particle size variables

I

rl

2022-2023



TNOUSTruAL PHARMACY-INAMB OF SUBJBCT :

SUBJECT CODE :

BRANCH

SEMESTER

Dr. Bhoomika ChaudharYFACULTY NAME
to formula

expiration dates

ffidentwill beableto

@tionanalYsis

Students should u. @uring process for tablets,

slrups,"suspensions, and emulsions'

fcaPsules and

pellets.

oPhthalmic and

Competent to develoP

pharmaceuticals.

d Packaging for

I

FElnwtaczu,f ICAL .l u B!!!BUPE NeE
NAME OF SUBJECT:

SUBJEC'I'CODE :

I}IIANCII
SE,MESTER

Dr. Bhoomika Chaudha
SESSION
T.ACULTY NAMB

heY affect the creation and

promotion of drugs.

@ laws and acts in India'

he Production and distribution

of medications.

ffihe practise of PharmacY'

Diff.r.nt tntellectual'Property Rights' ' '

ments for breaking certai^ Acts'

I

I

.,1

(BPs02T)

prenteral.

B.Ph:rrm
5th



T,ITTTIN OT SUBJECT:
(BP604r)submcr coDE :

B.Pharm

SEME,STER

Oi.Bl-r-rnika ChaudharYnaculrv NAME

uUt. to understand the

absorption though GIT and absorption of drug

vascular routes.

I'actors influencing drug

Iiom non Per bral extra-

ents rvill

mechanisms of drug absorption through GIT'

gf Protein

and clinical significance of protein binding of drugs'

stand the basic

understandirrgofmetabolicpathways,factorsaffectirrgrenalexcretionof
Jrrg, und non ,enul routes ofdrug excretion ofdrugs'

litY' in-vitro drug

dissolution models, in-vitro-in-vivo corielations'. ?'"to:tlil:]t"t"t:11::.:
and methods to.enhance the dissolution lates and bioavailability of poorly

soluble'drugs.

aito-io,"Pt.tion of this course students will aUte to exPlain

compartmental modeling, various

significance and aPPlications'

@rsestude^tswill af,l. to know ahout kinetics

of multiple dosing, calculations of loading

their significance.

and mainetnance doses and

I

,

I

I Aft., **Pletion of ffi;ill able to trnderstand the

concept of non-linear

and Michaelis-menton

pharmacokinetics and factors causing non-linearity

method of estimating Parameters'

2022-2023
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rNsusrntlt PEARMACY-I
f,la.tltn OF SUBJECT:

SUBJECT CODE :

Dr. Bhoomika ChaudharYraculrv NAME

ffiutntllll bgablgto
and GLP in the

pharmaceutical sector'

E sting guidelines'

value of documentation'

ffiQAandQCdepartments.
losures' and

control testing for coritatners'

ffiRMAcY-II
NzTIVTN OF SUBJBCT:

SUBJECI] CODE :

SEMESTER

Dr. Bhoomika Chaudharyn.rCUlfY NAME

f"t'"t "'d 
thc Pilot Plant

s from lab scale

to commercial batch' 
'

LA* "brrt 
the various ffis that govern the

pharmaceutical sector'

Recognise

approval.

thelegul"t"rY guidelines il[ p.CaGTor drug Product

gquippea to comPrehend

management sYstem'

the Indian regulatorY structure and the qualitY

BITANCII

(BP702T)
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T,UANTUACY PRACTICII
NAME OF SUBJBCT:

(BP703T)suu.lEC't'coDE :

B.Pharm

SEMESTER
SESSION

P.. ghoornika Chaudharyraculrv NAMB

Kd-.^d understand @ionand
adverse drug reactions' reporting and its management'

detect and assess

;HJ:'il';nJ'JJ*'"nitv pharmacv manasement 'also know liow to

obtain medication history interview

medication chart review and clinical review'

.cafe 
services

such therapeutic committtt' drug information services' patient
i^ o.l,rnctinnt"::1r"ii;"J, 

llo'",r" able to answer the role o1, pharmacist in education

and training of prog'u'', tnonitor drug therapy of pationt throLrgh

Able to-rt derstand the

and its imPlementation,

counter medication

reParation

and also help in rational use of common over the

rrrsrr*bv"'-'-' ' 
ttional use of drugs'' 

'l - ntrolling of investiga
disgase.states ano conlfullllrB (rr rrr YwJLrb!

entorl' control

managementandabletointerpretseleqtedlaboratoryresultsofspecific
-+:^-^l ,'.o ^f rlrttoq

rl

rl

I

rl
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NovEL DRUG DELlIllqr rflrPNlt
NAME OF SUBJECT:

(BP704T)

5. Bhoo*ika Chaudhary
Fa.ct-tlrv NAME

ofnov'el.drugdeliverysystemsandunderstandvariousapproachesfor
-.^r r.,,- rleliverv svstetns. their formulation and

development of novel drug delivery systems'

evaluation.
carriers used

oi ArugO"tivery which serves to improve the selectivity'

and/or safety of drug administration'

in the Process

effectiveness,

ffistand about

Systems, Gastro-retentive drug delivery

Tta"td.t,"a Drug DeliverY

systems and Naso-Pr"rlmonarY

drug deliverY sYstem'

@rugDeliverY i*f uaing liPosomes, niosomes;'

nanoparticles, monoc.lonal antibodies'
auterine Drug

' 
cluding intra uterine devices (lUDs)'

I

'trl



RMACY
NATVTE,ON SUBJECT:

suB.lnc'r coDE :

Di. Bt oomika ChaudharY
HA.CUITY NAME

ell as obtain

understanding about diet and hygiene'

ent of manY diseases'

ational health Programmes'

ffilth intervention Programme'

ffiHMand @unitYservices'

NII.TT,TB OT. SUBJECT:

sunrncT CODE :

BITANCII'
STiMESTE,R

O. Utroorika ChaudharY
tLtCULtY NAME

utical Irtarketi.g'

Str"rdents *tlo t"utn uuout ptd'"t pofficeutical rnarketing may

comprehendhowtopromotepharmaceuticalproductsinacutthroatindustry.

the goal of the course

marketing charinels'

tr t" GF. ttrderrts a basic ffiaceutical

rTd Product management

;;;r" knowledge and expertise of marketing management'

- acetttical rnarketi,g'

rl

I



NAITB OI- SUBJECT:

sunrncT CODE :

D. Bhoo*ika Chaudharyraculrv NAME
Al-f,lv[D1\l.rrrv".-ffiandgenericdrugconcepts.
ffieveloPmentProces

' theJ-"atG^t'"" of dossiers and

Underttand the tegulatory guidance an< 
as well as the filing and

their submission to regulatory bodies in variouts countrles'

e Production

anddistributionofmedicines.aSwell.asthefilingofinternationalpapersin
CTD/eCTD and ASEAN fortnats'

,. :

Recog.ise the ph;m;orGilunce, clin[al-triulnlonitotinffirocedures' and

requirements for obtaining approvals to conduct clinical tt'Ot"t' 
,,

@latorY guidance' rules, stattttes, ,rd o"tt, as well as
I

i

it

I

il

I

,l

I
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aosltp"uc sclENcE
NI---NTB OT SUBJECT:

sunrncr coDE :

D. Bh"";iika ChaudharY
F-acuurv NAME

n t o'"tl'' ' ,,' 'l'.1.' ' ' ;;a;;iia;i; ;;a *smctics'
r-"urn uu=_,_-out trt" key elements used in cos

arietv of
Recognise the tundu**tul components of cosmeJtcs lc

s available

elP YoLl create
Knowing scienttltc

.orr..Ju,icals with the desired level of safety'

Y ofdiseases'

I

compositions' .;



NAME OF' ST]BJECT:
8P812 ET

SIBJF,cT coDE :

oi gh;-o*ika ChuudhgtY
Fa,culrv NAUEi, @nziintain; ndividuals

healthY lives.
healthY

lives and what happens when dietary supplements are deficien'' 
'' , ,

G*" "bfi 
th" g"^;' i"Gfttttt on liPids'

proteins,carbohydrates'nucleicacids'andstudyoncomplexcarbsanddietary

@ctd.ift'erent
ditferent antioxidants' and how different

@alueof
environmental circumstances affect

the effectiveness of nutraceuticals'

d regulatorY

^^ r.oolrn clnims. to learn about food adulteration'

"o,t 
p"on"n,s, inclucling health claims' to

I

:l

I



NAWTEO-T SUBJECT:

S-uurnct coDE :

5i.Bt'Iomixuj43]9hury

; 
ical Products'

@ngredients
al Product

By using qualrty o

omPositions'
ExciPierrts are useo I

control tests'

'I

:l

2022-2023 -



Programme outcome of Pharm.D
AfterLompletion graduate are ready to

P*ses. k.o*ledge ,nd co*prehension of the core and

basic knowledge pertaining to the profession of

pharmacy, including biomedical sciences;

pharmaceutical sciences; clinical practices

PO1 -PharmacY knowledge

therapy in all areas of clinical care and monitoring

'includin$ structure based therapeutic' evaluation'

appreciate the concept of Rational drug therapy in

diverse therapeutic intervention. Provide high quality

evidence based patient-centric care with clinician

Develop competency in analysing and interpretation

skills in medical em.ergency and provide high quality
PO2-C|inical PharmacY Practice

@the princiPles of scientific

enquiry and improves critical thinking in order to identify,

formulate and solve the issues related to Patient care'

ffi appropriate techniques, and

efficient utilization of resources, software's for

overcoming the limitations of conventional practices'

PO3-Problem AnalYsib

PO4-Modern tool Usage

ffiely regarding issues related to

patient specific with the pharmacy community and

society.

PO5-Communication skills

Act in consultative position with other healthcarePO6-Professional ldentitY

Honour personal values and apply ethical values in
'professional 

and social context' Demonstrate high

degree of professional, ethical and legal manners,

conforming with all national, state and local rules and

regulations related to pharmacy practice.

Develop and apply skills for time management and

utilization of resources and implement them to complete

the task to meet deadlines.

lnculcate leadership abilities for competent team-centric

approaches to improve and facilitate the health and

well-being of societY.

P07-Pharmaceutical Ethics.

P08-Planning Abilities

PO9-LeadershiP skills

necognize the need to engage independent and lifelong

learning lo update the practice to keep in pace with the

ever-changing technological aspects. Self-assessment

along with feedback.analysis to identify the grey areas

for improvement of diverse skills as a continuous
'process.

PO10-Environment and

sustainabilitY :

learniigrto update the praitice to keep in pace with the

ever-changing technological aspects. Self-assessment
along with feeObact< analysis to identify the grey areas for

improvement of diverse skills as a continuous process'

ze the need to engage independent and life long
PO1 1 -Life-long learning

\
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Alignrnent/Mappingot'Cos&PSos(CourseArticulationMatrix)

(a) CO Mapping rvith Assessmcnt tools

Hunan AnatomY & Physiology
l r.r\T\E 22PD IlT
BRANCH .

SEMESTER/YEAR
SESSION
FACULTY NAME

Phqrnr:rcv

1(
)n))-)o)1
Dr. Gaurav Raiauria

1L- or,',1.,.t .^rill he ahle tO Level
UU STA siologY of LL,L2
col

varl0us
^i ^+^,{ .',ith fhc L2,L3

coz They would identify the vanous tlssues ano orBiurb ds

-. .,,i+h heln nf charts and soecimensollrerer L2,L3
co3 -hey would have studied the coOrdtnatlon ,n lunctlonlll* ur urrrurvrrL vrs.rrD

ofeaclirY$gm.- --- . ffi L2,L3.
co4 TheywouldlravcunderstoodtheseveralpnyslologlcalllullltrUS|'4LIU

--- r rt---.i.. i,-l^^lnnnac i. hrrrrrnn hodv.

tt*'*-t in the maintenance in

nomral and physic4l exercise cond{lo-ns'

L2,L3,
L4co5

Course
Outcomcs

Sessional 1 Sessional 2 Sessional 3 End Term
Exarn

co PD 11.1
{

CO PD II.2
co PD 11.3 / {

/ {
co PD 11.4 {

/ /
co PD 11.5

L

I

I

I
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Alignment/Mapping of cos & PSOs (Course Articulation Matrix)

(a) CO Mapping witl.r Assrjssment tools

NAME OF SUBJECT :

22PD I2TSUBJECT CODE :

SE,MESTER/YI]AR
SESSION

Dr. Gaurav RaiFACULTY NAME

COSTATBMENT: f@
@rogram the student will know different dosages

tical calculation

of good formulation for effectivenesr

P.epatutiott, handiing and storage of dosage fonls

Coursc
Outcomes

Sessional I Sessional 2 Sessional 3 End Term
Exam

co PD 12.1 / /
co PD 1,2.2 ,/ { ,/

co PD 12.3 / / / /
co PD 12.4 ,/ ,/ ,/

co PD 12.5 / /

COs PO1 PC2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 POl0 POI I POl2 PSOI PSO2

I
)

2
J

J
J 2

4
2 J

5
3 4

Ave.

Pharmaccutics

BRANCH Pharmacy
1"'

2022-2023

Diffcrent
The

k



NAMB OF SURJECT :

22 PD l3'f
SUBJE,CT CODlj
BRANCFI

2022-2023

FACULTY NAIVIE

I
I

Alignnrent/MappingofCos&PSos(CourseArticulationMatrix)

(a) 'CO Mapping rvith Assessment tools

..Ll Level
CO STA TEM[,N'I': l 49!fgq9lllwi1--qs f rhst t LI,L2
col To understand the tmportant

Will acquire chemistrY andr

macrotnolecttles. 
-To acquirc knowlcdgc in

b iolo gi cal m4qlemg&gUlgs'

cc ()l llltilaluurrDrrr vr ouvur^*'-"'

brt"gt*t *Portance of biological

@titativc estimation of the

L2,L3
coz

L2,L3
co3

L2,L3
co4 To ktlow the lnterpretatlot't ot uara vt"-g':'""r """^ * -""'--''

To know how pf-'y e the structures and L2,L3,
L4cos

reactlvltY' s oI Dlomoteculsb'

Sessional 3

co PD 13.1

co PD 13.2

co PD 13.3

co PD 13.4

co PD 13.5

PO4 PO5 PO6 PO7 PO8 P09 pol0 POl1 POl2 PSOI PSO2
COs POl PO2 P(-)3 2

I J
2 3 )
3 2 J

J 4
5

Avq.

I

il

I

I

I

Pharmacv
l"t

1

h



NAME OF SURJECT Pharmaceutical Organic Chcmistry

SUBJECT CODE : 22PD 147

BRANCH Pharmacy

SEMESTER/YEAR 1st

SESSION 2022-2023

FACULTY NAME Dr. Gaurav Raiauria

bO S'fnf'BMENT: The studcnt will be able to

@ticnamestosirr-rpleorganiccompoundsandpoly

To achieve an ,Llnderstanding of the

establish a fbundation for studies

beliavior of organic colllpounds and to

into natural and synthetic products of

understanding of tl,e basic experimental

iples of phannaceutical nic chemistry.

To draw the strr,rctures and synthesize simple phannaccutically active

organic compound.r

lI" d.*-b. detailecl mechanisms for common reactions'

AlignmcntiMapping of cos & PSos (course Articulation Matrix)

(a) CO Mapping rvitir Assessment tciols

I

i

Course

Outcomes

Scssional I Sessional 2 Sessional 3 End Tetm
Exam

co PD 14.1 /
co PD 14.2

co PD 14.3
{

co PD 14.4 { /
co PD'14.5 { {

I

I

t

I
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Alignnient/Mapping of cos & PSOs (Coursc Articulation Matrix)

(a) CO Mapping with Asscssment tools

Pharmaccutical INAME OF SUBJECT :

22PD I5TSUBJECT CODE :

2022-2023
Dr. Gaurav RaiauriaFACULTY NAME

COSTATEMENT:@
uainted witli the principles of limit tests'

Understand the PrinciPles and procedures of analYsis of drugs

resardins the aPPlication of i
i mcthocls to dctermine the

irnouritiei in inorganic drugs a@
Appreciate the imPortance "f 

,".g"r* phamaceuticals in preventing and

curing the disease.

T" lr^"C., ,rtr".lr..A to a variety of inorganic drug classcs'

Course
C)rrfcnn,oq

Sessional 1 Sessional 2 Sessional 3 End Term
Exam

co PD ls.1
/

co PD 15.2

co PD 15.3 { ,/

co PD ls.4
/

co PD 15.5 { ,/

I

I

I

Well
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Alignrnent/Mapping of Cos & PSOs (Course Articulation Matrix)

(a) ,CO Mappirrg rvith Asscssment tools

NAME OF SUBJECI' : Remedial Mathernatics/B iology

SUBJECT CODE : 22PD 16T

BRANCH Phanlacy

SEMESTER/YEAR lsr

SESSION 2022-2023

FACULTY NAME Dr. Gaurav Raiauria

CO S'IA'[EMEN'I: 'l'he str"rdent will be able to Level

col' Apply m"thernatical concepts and principles to perfomr computations for

Pharmaceutical Sc icnccs.

LI,L2

co2 C*rt.J,t. ,rd . nalyze mathematical representatibns and mathematical

relationshios . :

l-2,L3

co3 Cellbiology ( Basic Nature of Plant cell and Animal ccll) L2,L3

co4 Classit-rcation Systctr-t of both Plants & Animals L2.L3

cos Virrio* tissuc systcrn and organ system in plant and animals L2,L3,
L4

Course
Outcomes

Sessional I Sessional 2 Sessional 3 End Term
Exam

co PD 16.1 /
co PD 16.2 / { /
co PD 16.3 / { {
co PD 16.4 {, { {
co PD 16.5 /

ClOs POI PO2 PO3 I'O,1 I)O5 PO(r IrOT PO8 PO9 POl0 POU POl2 PSOI PSO2

I 2

2 J

-t
J 2

4 2 3

5 J 4

Avs.

I

I

I
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Alignment/Mapping of COs & PSOs (Course

(a) CO Mapping rvith Assessment tools

Articulation Matrix)

I

NAME OF SUBJEC-T J
PathophvsiologY

SUBJECT CODE : 22PD 2IT

BRANCH Pharmacy

atrN/ttrqTtrP /Vtr A R
,)nd

2022-2023

Dr. Gaurav Rajauria
SESSION

FACULTY NAME

COSlArurllEN'f: 1'@

d most common etiologies

iSposing factors associated with huma

ffi;;-lfi;ffi sorrrc laboratory tests and othcr

Students will make .r',=lution, between pathophysiology and clinical skills

they are learning in their allied health science
organ systelns are interrelated,Str,l*tt *ill unclerstand how the various
holistic approach towards the

and use this understanding to promote a

evaluation and treatrlcnll o he!&n!t

Coursc
Outcomes

Scssional I Sessional 2 Sessional 3 End Term
Exanr

co PD 21.1
/

coPD2l.2 ,/ {

co PD 21.3 { { { {

Co po zt.+ ,/ ,/ t

co PD 21.5 { {



1

I

il

I

I
i

I

I

@s & psos (course Articulation Matrix)

(a) CO Mapping r.vith Assessment tools

i

Phartnaceutical MicrobiNAME OF SUBJECT :

SUBJEC'T CODE :

SEMESI'ER/YEAI{
SESSION

Dr. Gaurav RaiauriaFACULTY NAME

CO STAI'BMENT: The ttude,'t *illbe ablm
derstanding at an advanqed leverl of

microbial virurlcncc ntechanisms arid host response to infection; application

of molccular tcchniques to medical microbiology; rnicrobial susceptibility

and resistance to altimicrobial agents; replicatiol of viruses' 'riral

irnmunology and pathogenesis, detection of viruses. . - - ' 
-St.,d..tt *, ;trle to Lndetst'.Inding of various infections (microbial callses'

pathogenesis, tt'atistnission of infection' cliagnosis' prevention and
- :.^ ^t.:..:^^l

treat,Lnt) by being able to identify a unknown organisms in clinical

'and dcscribc the pathogenesis of important p

St.rdcnts Demonstratc a basic understanding of thc .pathogenesis of some

to identify and isolateimportant fungal inl'cctions of huurans, and be able

them from clinical sai

ffiaspartof.asnralIgror"rpandCriticallyaSSeSS
and intemret sbicntif-rc litcrature

Str-,dfits ca,-r A"alyze and report on complex resehrch questions, and siolve

strategy and learnproblems, pla.n a r'vork program or diagnostic

Course

0utcotnes

Scssional 1 Sessional 2 Sessional 3 End Term
E>lam

col,D 22.1

coPD 22.2
,/

co PD 22.3

coPD 22.4 / {
CO PD 22,5 {'

COs POI PC)2 PO3 PO4 PO5 PO6 P07 PO8 PO9 PO l0 POll PO l2 PSOI PSO2

I
2

2
3

3
3 2

4
2 3

/



I

I

Alignment/Mapping of cos & PSOs (Course Articulation Matrix)

(a) CO Mapping rvith Assessmcnt tools

NAME OF SUBJECT Phu.*a.osnosy & Phylqpl1ggqeggltigglq

SUBJECT CODE :
ZZPD 237

BRANCH
SEMESTER/YE,AR 2

SESSION
)fi))to)7

FACULTY NAME Dr. Gaurav Italaurta

costa.rBME@
Herbs ar-rd their Soience

i gY' ToxicitY' Formulations

andPreparations of t{erbal Medicines :

How herbs infl,r.,-,.*.ou. pl,y,iolpgy und can be helptul against several

Relationsbetween PhYto-theraPY ."d l* ElderlY, PhYtotheraPY and

Children, Understanding Herbal Action, and Understanding thc Materia

Course
Outcomes

Sessional I Sessional 2 Sessional 3 End Term
Exam

co PD 23.1
/

co PD 23.2

co PD 23.3
,/ {

CO PD 23,4 {.
co PD 23.s { ,/

I

I

k

Plrnn-rracv



I

I

I

Alignment/Mapping of cos & PSOs (Course Articulation N{atrix)

(a) CO Mapping rvith Asscssmcnt tools

NAME OF SUBJECT :

22 PD 247SUBJECT CODE, :

SEMESTER/YEAR
SESSION

Dr. Gaurav RaiauriaFACULTY NAME

CO SfAfpMEN'l-: 'fhe studcnt will be able to '

Thc str.rdcnt would have learnt

emphasis on 'its classillcation,
adverse effec

about the diftcrcnt
Pharmacodynamic
tic uses.

drugs used with an

and phartnacokinctic

They would have

contraindications.

rt rAi.O, aose, route of adrninistration, precautions, and

pharmacological aspccts of drugs used to

treai ailment of different qrgan systems of
nce of dr-Lrg discovery by preclinical and

clinicql trials.
n*y W"rtd apprcciatc thc importancc of pharmacology

Course
Outcomes

Sessional 1 Sessional 2 Sessional 3 End Term
Exart

co PD 24. I

coPD 24.2

co PD 24.3 / { / {
COPD 24,4 / /
co PD 24.5 / {

,l

I

Level
LI,L2col

co|

co3

L2,L3

L2,L3

L2,L3co4

cos L2,L3,
L4



I

I

I

I

'll
A

I

Alignmcnt/Mapping of COs & PSOs (Course Articulation Matrix)

(a) CO Mapping rvith Assessment tools

NAME OF SUBJE,CT : Community Phanlacy

SUBJECT CODE 22 PD 2:iT

BRANCH Pharnracy

SEMESTER/YEAR 2"d

SESSION 2022-2023

FACULTY NAME Dr. Gaurav I{aiauria

fficlc,twillbeableto Level

co1 @canteredcaretodivcrsepatientsusingthebest
available evidence and in consideration of patients' circnt-tlstatrces to devise,

modify, implement, document and monitor pharmacotherapy care plans,

either inderrendently or as paft of healt

Ll,L2

co2 St,"ut"ntt *ill demonstratc knowledge of thc bttsincss ancl profcssional

practice managcrleltt skills in community pharmacics.
L2,L3

co3 Strd."tr *ll educate patients tlirough cor.rnselling &provide health

scrcening scrvices to Public

L2,L3

co4 Str,l.rtr *li identity symptoms of minor ailments and provide appropriate

nredicatiou

L2,L3

co5 Strd"ntr will particiliate in prevention programs of cotntnunicable diseases L2,L3,
L4

(lourse ,

Ontcotres
Scssional I Scssional 2 Scssional 3 End Term

E,xanr

co PD 2s.l ,/

co PD 25.2

co PD 25.3 / / I /
co PD 25.4 / / /
co PD 25.5 / {

COs POI PO2 PO3 PO4 PO5 PO6 P07 PO8 PO9 PO10 POI I Po t2 PSOl PSO2

I 2

2 3

J 3 2



I

I

Atignment/N{apping of cos & PSOs (Course Artictrlation Matrix)

(a) ,CO Mapping with Assessment tools

NAME OF SUBJECT :

CTIRTFCT CODE,:

Ph enrra cotheraneutics I
a'r

BRANCI-{ Pharrnaqy
1nd

cFI\,,tFSTFR/YF.AR

SESSION 2022-2023
Dr. Gaurav Rajauria

ITACULTY NAME

athoPhYsiologY and management

of cardi ovasgqlgElglg! and endocrine diseases

Students will be able t" d"*.ib. the quality use of medicines

surrounding thc thcm tic agents in th:c treatmqfl rll!f9!4E99!99
Cal skills in the therapeutic management

of these conditions
C"rtilC t" d.r.lop communication skills'

Course
Outcomes

Sessional I Scssional 2 Sessional 3 End Term
E,xam

co PD 26.1 { /

coPD26.2
/ /

co PD 26.3

coPD 26.4 {-
co PD 26.5 t {

PO8 PO9 PO10 POll PO 12 PSOI PSO2
COs POI PO2 PO3 PO4 PO5 PO6 P()7 )

I J
2 J 2
J

4
2 3

5
3 4

Avg.

I

I

I



NAME OF SUBJE,CT : Pharmacotherapeutics I II

2022-2023

SUBJECT CQDEJ

BRANCH
SEMESTEIVYEAR
JDDDI\-,,I\
FACULTY NAMq Dr. Gaurav Rajau4a

ill h;- qhlc Level
C()SIA

Kr"* tl* .ff*xre usc of non-pharmacological

the treatment of sPecific d conditions and

ffirapeutic goals bY theraPeutic
I lrlvllrl\ l: I tlE stLlur

Initiate drug theraPY

intervention
therapeutic interventions in

I svnrotoms.

commuuicate 'and work
grouo setting

Der,-,rttt,rt" tt-,. ability to effectively
,, r , ----.:-.^r,, +^,-^ll"or .',ith nfherq in flre srnall

LI,L2
col

L2,L3
c02

L2,L3
co3

collaoolatlvuty tuBUrrlvr vYrrrr vlrrv'" "' -'-- -----'- o I .-

ffi I i qd-eetelt 
?nd 

prof-esqionalisn]

Strdrltr *lll l-* d"*top,.a ctinical skills in thc thcrapcutic manager]rent

of these conditions

LZ.L3.co4
L2,L3,
.L4cos

Alignment/Mapping of COs & PSOs (Course

(a) CO Mapping witl-r Assessmcnt tools

Articulation Matrix)

I

I

I

Sessional I

co PD 4l.l
co PD 41.2

co PD 41.3
co PD 41.4

co PD 41.5

Course
Outcomes

Sessional 2 Sessional 3 End Terru
Exatn

{ {
/

/ / /
,/



Alignment/Mapping ol'cos & Psos (Course Articulation Matrix)

(a) ' CO Mapping rvith Assessment tools

I

NAME OF SUBJECT : Hospital Pharmacy

SUBJECT CODE : 22PD 427

BRANCH Pharmacy

SEMESTETVYEAR PB I*

SESSION 2022-2023

FACULTY NAME Dr. Gaurav Raiauria

(-C) STATEMENT: The stuclent will be able to Level

col Know Variou s D.r g Dp!Il!!tr9gl49!!9!-s ;.
LI.L2

coz Kro* ne P,"f-*rion.ot Practice Managemcnt Skills In Hospital

Phanttacies;

L2,L3

co3 Provide Unbiased Drug Inforrnation To The Doctors; L2,L3

co4 @acticesofVariousFormtrlationslnHospita1
Set Up;

L2,L3

co5 Appreciate The Practice Based Research Methods L2,L3,
L4

Scssional 3Scss;ional I

coPD 42.1

CO PD 42,2

co PD 42.3

COPD 42,4

co PD 42.5

I

I

I

I



AlignmentiMappingofCos&PSos(CourseArticulationMatrix)

(a) CO Mapping rvith Asscssment tools

Clinical PltannacyNAME OF SUBJE,CI'

BRANCI]I
Str]\IF'STtrR/YEAR

Pharmacy
pEl ls

2022-2023Ir\NT
'JDOJI\-rr\
FACULTY NAMF1 Dr. Gaurav Rajauria

LI,L2ion charl review and

clinical rcvicw;

Id.trtt fyard **lr' e.(rtrg related

Interpret selectcd

-.-.--.--- ."..
l.b"*t"ty results' (as monitoring parameters ln

therapeutics) of s ific clisease states;

co PD 43.1

COPD 43,2

co PD 43.3

co PD 43.4

co PD 43.5

I

t'



I

t'

I

I

Alignment/Mapping of cos & PSOs (Course Articulation Matrix)

(a) CO Mapping rvith Assessment tools

1

ND EI IPTtrr.T Bioitatistics&@
I

SUBJECT ColEj LZTU++I
Pharmacy
PB 1*

2022-2023

BIIANCH
SEMESTER/YEAR
q.trqqIC)N

ITACULTY NAIv{E Dr. Gauretv Raiauria

ffi
various statistical software

Apprcciatc thc imPortancc in hospital and ComrnunitY

reciate the statistical ue in solvin the phartnaceutical Problems

Research Parametet's

Course

Outcomes

Sessional I Sessional 2 Scssional 3 End Term
11xaln

/
co PD 44.1 {
(n PD 44.2 / /
co PD 44.3

coPD 44.4

co PD 44.5 / /

I



.ltignmentlMappingofCos&PSos(CourscArticulationMatrix)

(a) CO Mapping with Assessmcnt tools

fe*fnOu fn- f nO: fpo+ i P-os

K

I

I

I

t

Neus oF stiBJ-ECr :

SUBJECT CODE :

SEME,STER/YEAR

Dr. Gaurav Rajauria
FACULTY NAIME

Bt*rd"t understanding uUout tt-,. cotlccpts of biopharrnaceutics and

,harmhcokinetics.
pn".,"^*t inetic parameters by using

Abtltty to calculate the various

various mathelqqlg3l lqeclgls'
f- th" *.duct of BA/BE studY and the

Abrttty to destgn a basic Protocol
interoretation of the BAiBE' datallllvr }Jl vLqrrv

Preparednes,to.,,.@cokin.eticprinciplesinthe
clinical contexts.

n studies for various drugs

,, o.itll. standards of official mono --

Sessional I

co PD 45.1

co PD 45.3

co PD 45.4

co PD 45.5

I

I

I

Biopharmaceutics & PharmacortneJtcs

Phannacy
PB lU

RTT ANCH



I

I

I

Alignrnent/N{apping of cos & PSOs (Course Articulation Matrix)

(a) CO Mapping rvith Asscssmcnt tools

K

2

J
2

)
J 2

2 3
4

J 4
5

Avg.

Clinical ToxicoloNAME OF SUBJECT i
22PD 46'lSUBJECT CODE, :

SESSION
Dr. Gaurav RajaqlgFACULTY NAME

i nciPles and Practice of

clinical toxicol
D"*"t .ttt^t,,rg atr .gtr<lerstanding of . the hcaltli

exposllres ancl-commonly involv'ed chemicals for toxi
implications

nderstanding of general toxicology

inciples and clinical ma!qg9!q94-pl1419e

ffiplyinganunderstandingoftlrclristory,aSSeSSlnent,
ancl therapy corsiOeiutitns associated rvith the tnanagenrettt of a toxic

b;,r.*t. t,,U i1,rd ,pply ", 
-rd.t-trrding of tltc charactcristics of and

trcatment guiclcl i,rcs lb. spccifi c

Sessional 2

co PD 46.1

co l,D 46.2

co PD.46.3

co PD 46.5

ll



I

I

I

i

I

I

i

Atignment/Mapping of cos & PSos (course Articulation Matrix)

(a) CO Mapping with Assessmcnt tools

Course
Outcorhes

Sessional I Sessional 2 Sessional 3 End Term
Exam

co PD 47. I ,/ /
coPD 47.2
co PD 47.3

co PD 47.4
co PD 47.5

NAME OF SUBJECT PharmacotherapeLrtics I & II

SUBJECT CODE 22 PD 417

BRANCH Pharmaiy

SE,MESTER/YEAR PB 1"

SESSION 2022-2023

FACULTY NAME Dr. Gaurav Raiauria

CO STATBMEN I: The studcnt willbeable to Level

col

c02

Tffi"th"p1r)",ology of sclected diseasc states and the rationale for drug

theranv.

LI,L2

The therapeutic approach to management of L2,L3

co3 'The controversies in dmg therapy. L2,L3

co4 @eparationofindividualizcdtherapeuticplansbasedon
diagnosis.

L2,L3

cos N..dst" ,dentify the patientspecific parameters relevant in initiating drug

tlierapy, and nionitoring therapy (including alternatives, time-course of

clinical and laboratory indices of theraper,rtic response and adverse effects).

L2,L3,
L4

COs POI PO2 PO3 Po4 PO5 PO6 PO7 PO8 PO9 PO10 POI I PO l2 PSOt PSO2

I
).

2
J

-)
3 2

4 2 J

5
J 4

Avs.



I 2

2 3

3
3 2

4 2 3

5
3 4

Avg.

t;

I

I

I



Ap5*di*-

DEPARTMENT OF MICROBIOLOGY.. 
8.S". (in Faculty of Life Science)

tgaseO on Choice Iiased Credit System)

SUBJECT: MICROBIOLOGY
SYLLABUS
Under NEP-2020

*CIE : CONT

rrrlEs wuE-D-ETA&q

P: PRACTICAL"ilw"filfr;;;""*"'

atratt/l[ S.TNR WISE PAPER
Credits Teaching

hoursPaPer/title 
I
I

CIE End Semester

Examination

I-otal

Semester

_l
Course
code

.SE IN MICROBiAL TECHNIQUES
iAR/CERTIFICAIUL(-,UN

GeneralMicrobiologY I

B. SL. I

25 75 f 
'oo_{

4 60

I MBBlOIT

25 t) 100 2 60

MBBI02P Experiments in tsastc

MicrobiotogY

25 75 i,J0 4 iJC

60

\ | rlsnzot'r AgricLilture and

Environmental

e*pe.itt ertt in Agriculture

and Environmental
25 75 100

MBB2O2P

ICROBIAL'TECHNOLOGYB. S( 2ND YEAR / DIPLOMA IN IV

Basic BiochemistrY and

Microbial PhYsiologY

25 75 r00 4 60
III MBB3OIT

MBB3O2P Experiments in Basic

BiochemistrY and

Microbial PhYsiologY

25

25

75 r00 2 60

75 100 4 60
IV MBB4OIT Molecular BiologY and

Microbial Genetics

MBB4O2P Experiments in Molecular
Biology and Microbial
Genetics

25 75 r00 2 60

B. SC. 3* YEEN I OBCNEN TN SACHELOR OF SCIENCE (IN FACULTY OF LIFE SCIENCE)

MBB5OIT MedicalM icrobiologY 25 75 r00 4 60

MBB5O2T Immunology 25 75 100 4 60

MBBSO3P Experiments in Medical
Microbiology&
Immunology

25 75 r00 2 60

VI M8860IT Food Microbiology 25 75 r00 4 60

MB8602T lndustrial MicrobiologY 25 75 r00 4 60

M88603P Experiments in Food &
Industrial M icrobiology

25 75 r00 2 60

W

2



Programme Objectives(POs) 
-^ +Lar the students get exposed to strnns I

r. The programme has b::, q.:rg^*d in such u yuy so that the tl{::: get exposed to struttu 
I

theoretical *a pru"ti"ur u*r.ffi;;;i;"r domains of Microbio'ogl.i.ut,urar. medical and

2. rh" p,og,u;;,'" includes a".uir,.or important microorganisms of "il::.,,;ffi...jiuiologv,

*H:l*'Tffii;dfii,T":ffiru ;xnril?'li;ff'lr?ijfi;;oioev"io, 
sus'lainabre

I a"rrtop*"ni;i;;-* society' ip the students with the laboratory skills in

I l. rt'e pra"ti#d'#;;ll:l:: -i':'":ff* llu"S;lio'"t experiment'' u'-*'ll as to analvze and
3. The practical courses u(LYw vvv^' -- 

ae"sign and conduct expenmeflrS' as wur' 
*i"tJui"r"gy' Students will able to

ilrterPle'r scientifi c data

4. The progra.rn. *irt provide.students with the knowredge and ski* base.thar would enable them

to underrake further itudi., in ,ni.roiiffi and relatei;;;; in *uttiairciolinarv areas that

invorve microbiology, bioche*irtrv, uio,Etn,otogy ;J;;it;ular biolo.gv and help develop

arranse of generic skills that a* r.-,Ji;;inlnr'unJinu #;;;;;itrtip trtiirt amons students

5. The students wi* be exposed ao u *iJ. *nge of careers,rr",l"-urne microbiology' environment'

industry and medical'

DL€l AJ-y

crobial Tech
Certificate Coul -

B.Sc. l"' rruB,r arrrrrrt "H"' knowledge
tain' and aPPlY sP

relevant to microbiologY'

l;l*tg;':,1ffffi#iJ"#Hqq.# '*'," 
ir'""*'iJ bas i s and piaciicat ski I I s or the

ffi.^;ffi; the various scopes on ugti*ttural and
owledge about

Students will gain tut

"n, 
iron*"ntal microb io logy and th"t "gl::!tt - n government and

The certificut" corrsJill enubiE-stIdellts to uffiy fot tect'nical positions in govern

private labs/institutes.

<R



litiout areas's99h,4

Techniques .o{3l_,-orions. analyze

i"i "G,to" "f "1"'t"if11

ilffiaiililI, and biotechnology industries'

ience in

higher education iyi'iltllll'^*Y,;^figl H"l'il"#;;':"*t'hons' and the food' dairy'

, B".h.tor of Science
Specific C)utcomes

eY investigate

abroad variety of contemporarv subjectt :".1*l* I tf,-::,t^*:: ",*:l:#l"T:?f'#;:-1:
f#,:x,J,ffi: i,1;iu;tl:ffi,*", 

"rii.,ou]ur phvsiorogv, rmmunorogv, ce, Biorogv'

Molecular Biology, C!'noi.r, f*rnrnoiogy, und Microbial Ge'etics' as well as becoming aware

of the importanc6 of environmental mic

#:ffiil"ij#* Jr,un"", a"r"loped bf microorganisms. Thev'll learn about the spec

-: - -- ^l:{,l^^+i^- tonhnnlnoies
Role micro999 ptay tn genettc tttuut',':i""" '"""""'"e'--', : trt,r,rt,.r' 

'tor,r,rt.t*.',ur 
,

Students will learn and dwelop good luboratory p'actices in a rnicrobiological laboraton

be able to exprain ,t 
" 

ih.or"iiJur founaatio"ni Ino fr*ticar skiIs of ttie toors and technologies 
]

widely used in this area. Students can gain proficienty in the quantitative skills needed to analyze

biological Problems.
Studentswilllearnaboute*p",i*"ntunarrdtesting,arrd
experimentdesign and execution. Students .un j.r"lop theii critical thinking skills as well as their

abiliry toread una int"rpr"t scientific tit"ratur". via srccessful presentation of experimental

I findinss as well as *orkshops. students can acquire good oral and written communication skills'

id All'ed

I SrU.i""ti leading to Post Graduution u

PSO3

PSO4

PSO5

Gz_i:t'r.- M l-ry d,



56m-ester:First

Ft"J-ffit"t- certificate

*hi".a, Mlcflciniol'ocY

ff ] :::I"::T,T,LTI [: ffi : $: ;i#il' I'T ,i:[ [i 
" 
*, an d c I as s i n c at i o n o r m i crob es

o To understand . r :^, ri.,6rcir\/ in the living world': ;:iJ*nfli:1:ffi11i;i;::::::::"':il:J::iT:iH11",,"", : ,'s and safe,y measures,.

: ;:;:f'-'::T,:[#l]-'"::ffi;[ffi:'i'*''"'r 
methods orcontror ormicroorganisr

- 
;; ioiro*ta while handling microbes'

o To demonstrate and understanding ofbacterial, fungal, cyanobacterial. argal' viral and rickettesial classitlcation'

.rt,uring, reproduction and significance'

o To learn different methods of staining of nricrobes'

oTounderstand,,"",""*gainskillori,otution,culturingandmaintenanceofpureculture.
o ro enabre the students to get surncie- -""yi1r! ::i:::::::,il:#j;J*::: '"struments

: ;:;:il:j::ffi;il";""_"il"'"0",, antibiotics and other chemotherapeutic asents'

lnFO-"tion, history and scope of Microbiology

History, scope, branch";';f *[ilotog! ano."i"ut:::.:.1-'f::::'::lttili::T1lJr:
Xfffi'i?,ol;'#:lii;0, ;;;"rd rJnner, Louis pasteur, Robert Koch, Joseph Lister'

Alexander Fleming, lvanowsky, Waksman' Su.bba Rao' Sambhunath De'

position of microoiganisms in the living world'

5kingdom classification oi Wt lt ut ., a:nd 3 kingdom classification, comparison of the 3

a".ii. of microorganisms-bacteria' archaea' eukarya;

irtioJu"tion to clalsification of bacteria: Bergey's manual'

ffi
Ultrastructureofbacterialcell,cellwall.plasmamembrane,capsule.flagella,nucleoidand
reserve material. Differencei between archae bacterial and eubacterial cell' General

features of Rickettsia, Chlamydia, Mollicutes, Actinomycetes and cynobacteria'

Theviruses
General properties and structure of:

Animal viruses: Influenza, HIV'
Plant viruses: TMV'
bacterial viruses: Lambda Phage and T4 bacteriophage;

General features of Prions and Viroids'

Fungi
GenJral characteristics, classification & reproduction of Saccharomyces, Aspergillus'

Protozoa
General characteristic classification & on of Giardia, Entamoeba

M'rn. fiGing M-arks CIE'09

Min. PassingMarks End Semester Examination: 26

Total M in' P4!!t!g NISIIII!
tvtiiMarks CIE:25

.Marks End Semester Examination:75
Total MaL-lVlerksil9q%): L-T-P:4-0-0

Total No. of Lectures- l utorials-Practical (in hot - ' -- - -- TotalNo. of
Lectu res/

Techniques in MicrobiologY I

Principles of microscopy, construction and application of-

a# M wel



" ' ' ' i;i: B;ishi fi;ia Mi;;o;;opv' Dark field

eompd;aTi*"tcope (monocular and brnocu

Microscopy, Phase Contrast Microscopy' Fluorescence M icroscopy'

Electron MicroscoPY-TEM and SEM

ml;[::"T"il;::':f ':fl 
llppri.*io,,'1;T::::.-i:":,:":'J:l?il[lll;'0""'

i,llXl'ffi,iliJi' ffi il;*i["'"'''"er & Spectrophotometer (Uv-vis)

n of microorganisms

Culture media and its tvpei; Methods for enumerati-o: u,T1"l:::lT':T:T:::il:
;;ffi[;";,#: $':#";,;;;';;;;;.'*J u"ur' prate; rsoration or anaerobic

,nrcr"oorg*i*s; Maintenance and preservation of pure

Biostatistics
Introduction to biostatistics-definition statistical methods, biological measurement, kinds

of biological data; Measure of central tendency - Mean, median, mode, standard

deviation; Collection of data, sampling and sampling design, classification and tabulation'

types of representation, graphic bio diagrams'

under Pressure, autoclave'

Radiation- Ionizing and non-ionizing;

Chemical methods-Alcohols' aldehydes'

metallic oxide.

Strint and staining techniques

Staining techniques, prir.ipr".t,-ptocedures and applications of Simple staining' negative

staining; Differential staining-Gram's staining, acid fast staining, Leishman's staining'

Gierrsa's siaining, Ziehl Neelserr staining;

Structural staining-cell wall, capsule, endospore and flagella staining'

Suggested Readings:- L Alexopoulas C.J. and Mims C.W., Introductory Mycology, New Age lnternational, NewDelhi.

2. Aneja K.R., Experiments in Microbiology, plant pathology, Tissue culture and Mushroom cultivation' New Age

International, New Delhi.

Atlas R.M., Microbiology-Fundamentals and applications, Macmillan Publishing Company, New York.

Benson Harold J., Microbiological Applications, WCB Mcgraw- Hill, NewYork.

Btld il.C. anil Wynne Ivl.J., Introductiou to Algae, Preniice tlall of India Prlvate Limiied, New

Baveja C.P., Text book of microbiology APC 6d'edition.

Dubey R.C.. and Maheshwari D. K., Text book of microbiology, S Chand Publications.

Pelczar M.J., Chan E.C. S and Kreig N.R., Microbiology, Mcgraw- Hill Book Company, New York'

Prescott Lansing M., Harley John P. and Klein Donald A., Microbiology, WCB Mcgraw-Hill, NewYork.

Stanier R.Y., Ingraham J.L., General Microbiology, Prentice Hall of India Private Limited, New Delhi.

).
4.

5.

6.

1.

8.

9.

10.

1# ?d""y

l of microorganisms
Sterilization technique
Definitic,nr of term-". sterilization and disinfection;' 

r L^
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Year:First

Z@

*a*;,.0 "*Fi 
rtu a t E x P e r i me n t

nd safetY measures'

an"r*, and sterilization of glassware a1d 
illnlllti^,.anninr

ff :l':? ;:i;::':'rXffi J;,ffi ;; "i .",* p r, e, wrappi n g or gr assw are, tran srer

of media and lnoculum'

acterial culture'

PDA for fungal culture'

Enumeration of bacteria using spread plate and pour plate techniques'

lsolation ofbacteria by pour plate spread plate and streak plate method'

Semester:First

eourse Title: tffits rn q91ilv!1

-qrg!l?----: M''=,ro*, ci,. 1{-
{ax. Marks End Semester Examination:75

,Iotat Max' I*/lgrk'!i-!99-
w.-eekl'J-f-P$'0-]

""JJ|H;;;.;, 
;;;;rane fi lter' co I orimeter' spectrophotometer'

.-- Stuining of bacteria-

l. Simple staining-methylene blue

2. Gram's staining

3. Acidfast staining

4. Ziehl Neelsen staining

5. Giemsa staining

6. Structural staining-capsule' endospore'

7. Staining offungi using lactophenol and cotton blue'

ilay orp.r***t ttiae and life materials

o Bacteria- Staphylococci, S]rye!t"*!E j'tr

w' inoculation

roop and needre, i""'u"ti' e';,! 
'::^t-li:;"','::::::.'"[#i;,1' 

*""'coronv

frtrf X* "i.-
Lectures/
Hours (60)

t2

t2

t2

dt)/ W

cou.r" outcomes: 
rotion of th€ course will be able to: , ^r r^L -,qnriceq for working in a microbiology laboratory'

Hr.i:,i,H*T;[:il,*']ill,5:"1#i;!il*,:::,'"".::'"oprac'iicesrorworkin

: ;:"I:ffiiii t' *' to"ratory experiments in microbiologv'

o Develop skills for identiffing '''':::':,1Ti:+:F;""ftustrial' 
agricultural and environmental purpose'

: ;:;Hilt"' "'o 'tuin 
to see the microbialcell'

rvrin' eilling ir'riir.s Cis t os

M i n. Passin g M arks E n o Se.ry:tt t-l ::,::"J::l -'.:

Qff*



. Protozoa n'-A*o'bf,iiiln'iu'' T'ypoi^ilo rlasmodium' Entqmoeba

hYstolYtica' ,. t^^^ei
. ft.trninttl s- Fasciola' Taenia solium' Ascaris'

o Fungi-Mz cor, Rnizopus' Penicillium' 
-Aspergillus' 

Alternaria'

o Cyanoba cteria-Chlorella' Spirulina' Nostoc' Anabaena'

ethods

rtalmarks:25.rgMaximumMarks20andaViva-Voce/PracticalClasslnteractionas

YllJ.T"ffi"';;;;;...,"'

5. Lab Virtuallinks-

a

a

'* wd

,= l,;-:^: , ^ - rr,-r^L r rrh p.tirion Pearson education.USA'
SuggestedReadlngs:

l.Microbiology:AlaboratorymanualbyJ'CappucinoandC'T'Welsh'lltr'edition'tl. IvllulvvrvrvbJ' --

2016

2.AnejaK.R.,ExperimentsinMicrobiology,plantpathotogy'TissuecultureandMushroomCultiation'NewAge

3 ll:ffi '$1l 
"XIT:I- ar i D K'' 

: i:' " "-: " : :,':,::' l'--'ilH : 

":#i ilL:,,,*", il" 
"'

4. Stanier Ry, Ingraham JL' wheelis ML uno ou,n,., pR (2005). 6.n.,ut Microbiology' 5'r', editionMcMillan'



Year: First

Core:ComPulsorY

icai lin hours
Total No. of Lectures- t t

week)-: UT-P:+-O-O

Mt"t"*g*itrs and their habitats

Structure and function 
-oi 

"cosyrt"m; 
Terrestrial environment: soil profile and soil

-o.inp hehitntq'
;T:#::J':o,i"Ct""nonment: microflora of fresh water and marine habitats;

Atmosphere:Aeromicrofloraanddispersionofmicrobes;AnimalEnvironment:
Microbes in/ on human body (microbiomes) & animal (Ruminants) body; Extreme

habitats: Extremophiles: Microbes thriving at high & low temperature' pH' High

hydrostatic & osmotic pressures, salinity and low

Nutrient rever; Microbial succession in decomposition of plant organic matter'

Biogeochem icalcYcling
carbon cycle: Microbiat degradation of cellulose, hemicellulase' lignin andchitin;

Nitrogen cycle: Nitrogen fi*ation, ammonification, nitrification, denitrification and

nitrate reduction; Phosphorous cycle: Phosphate lmmobilisation and solubilisation;

Sulphur cycle: Microbes involved in sulphur cycle'

Course'I'itle :

Course Outcomes:

ilJ :ffi.i ir' I i o," p r 

"' 
i o n o r'h'. 

:: T:.: f I I ::"::[ :".;
:"'J:,"::["rJ;,;;' ;,'uriuui'ut' or diverse protection'

,L^*.6lrrac qnr higher plants and animals with the helpof various
. Get ocQUilrrtrsu w 'ru' 

hemselves and with
o Understand how microbes interact among t

T"Tltlt;*ore of the important role microbes play in bio-geochemical cycling of essential elementsoccurnng

*i,t in un ecosystem and its significance'

;*'T:#'il:Tffi ':}:il;;;;.'"":111.1:::":I::1::::T:}l:'J,T[Tffi ;
::i';:fi lliil;#,LTil;ffi ;il;;;":;:1::i:J::il;l""-ff 

,:::iTporu'ian'1s
:::TTilxl;::',,J::*"r",obiarpopurations 

in various naturalhabitats like soil' air' water'

Gain knowledge of the bio-fertilizer and their types'

nnu*--lvtu.t t CIE:25
vr i 

" 
-P 

"-_.-s 
s i, g nn a r ks C I E : o 9

Max.Marks End Semester Examination:75 ,

T'otai Nlax' Marks: 100

Min. Passing Marks End Semester Examination: 26

'total Min' Passing Marks: 35

o

o

a

a

Microbial Interactionst"+"^ri'a 
o"naroism c' ' 'on' amensalism'

i[i.r"u" interactions: Mutuatism, synergism' commensalism' competltl'

parasitism, predation; Microbe-Plant interaction: positive.negative interaction; Microbe-

Animalinteraction:positive-negativeinteraction;Microorganismofrhizosphere,
rhizoplane and phylloplane, mycorrhiza(types

And its aPPlications).

c# d/in
IPbJ"e



Wastemanagement
Solidwastemanagement:Sourceandtypeofsolidwaste'methodofsolidwastedisposal
(composting and sanitarv ["Jot'l' t-iquio waste;;;;;;*: composition and strength

of sewage (BoD & coD)' p':Tu'vl :::, 5]:^l"i"l#l*ond' 
trickring nrter' activated

water potablity ^ f drinking water; Methods to detect potability <

Treatment and satety o

Standard qualitative procedure- *:):::T::"J"t"*tt'' confirmed and completed test

ilil#;- ;;il,*' t"t"*u'une filter technique'

Presence/Absencetestfecalcol 
i form'

Biofertilizer
Definition, Types- Bacterial' Fungal' Phosphate solubilizer' BGA

ffi:;"#'*oa'"'JuPPti'

@1,.o**onpesticides,organic(hydrocarbon,oilspills)and
PrinciPle and degradattc

inorganic matter, biosurfactants'

ir?::ltj,t'fflno o"onn,on; Types of biopesticides; rntegrated pest management

(lPM);Modeofaction;Factorinfluencing;Applications,advantages&disadvantages.

VIII

SuggestedReadings:
f""ffi::lfftrrr., rn*oau"tion ro soir microbiorogy, wirey Eastern limited, New Delhi'

). il-il;ar.'""0 M.MS c.w., Introductory Mvcology' New age international' New Delhi'

---r..--^ ^-,{ ttrl,'chrnnm c

i:. ifi:',:X,;;;i.*" in Microbiorogy, pranr patholosy, rissue curture and Mushroom cultivation'NewAge

lnternational, New Delhi

4. Hurst, c.J., Environmental Microbiology, ASM press, washington D'C'

5.MehrotraA.S.,PlantPathology,TataMcgrawHillPublicationslimited,NewDelhi'
6. pelczxM.J., chan E.C.S and Kreig N.R., Microbiology, Mcgraw-Hill Book company, New York'

T.PrescottLansingM.,HarleyJohnP.andKleinDonaldA.'Microbiology'WCBMcgraw-Hill'NewYork.
8. Salle A.J., Fundamental Principles of Bacteriology' Tata Mcgraw-Hill Publishing company Limited'New

Delhi.
g,StaceyR'H.andEvansH.J.,BiologicalNitrogenFixation,ChapmanandHalllimited,London.

10. Stanier R.Y., tngraham J.L., Generat Microbiology, Prentice Hall of India Private Limited' New Delhi'

11. Subbarao N.S., Soil Microroganisms and Plant Growth, oxford and IBH Publishing company' NewDelhi'

l2.Stewardw.D.P.,NitrogenFixationinPlants,TheAthlonePress'London.

Suggestive digital platforms web links-

a

a

a

a

a

Suggested Continuous Evaluation Methods:
Total marks: 25

one TesuAssignments(hand written or typed 500 -1500 words)/Quizzesi Presentationetc.(as decided by the teacher)carrying

Maximum Marks 20 and a Viva-Voce/Class ytS'raction of 5 marks'

d*1
?,br9



Year:First

6ourse 
.fittet P

fflli,io?JJ::il!'io,nr'o'on of the'":l':-lll:f;li:il:ir,"s 
and good rab practices for working in amicrobiorogv

"'" .--i; understand the instruments' mtcro

laboratory.

fl'J,ilil-u in the raboratory experiments 'l 
*::::1""':-l;

agricultural and environmentalpurpose'

;l;ffi i,iil,;;;''r*L *i''o': "11 :::g 
them tbr

io or"O.. slides and stain to see the microbial cell'

o Isolarion of n.,i"roor@m soilsample at different

temperature (28oc&45o C)

o Isolation ofbacteria and fungi from rhizosphere and rhizoplane'

o Isolation of bacteria & fungi from air environment by exposrrre plate method

o Isolation of Rhizobium sp' From teguminous root nodule'

a

o

O

Study of permanent slide and

o Cladosporium

o HelnithosPorium

o Mucor
o Curvularia
o Alternaria
o Geotrichurn

o Trichoderma

o Rhizopus

life materials

Credits:2 ks CIE:09

M in. Passin g M arks E n d s'i ::t-'^! i1T]11:: I :.'f"
total M in. l4!ll!g-!44l!s:J!

tr4ax traart s CIO:ZS

Max. Marks End Semester Examination:75
Total Max' lVle1ksr lQQ *..ti, L-T-P:0-0-2

Total No. of
Lectures/
Hours (60)

Srgg"tt"O Lab /Virtual ExPeriment

er holding caPacitY'

T" d"t.t.t". BOD of waste water sample'

Bacteriological examination of water by MPN test' presumptive coliform'

confirmed coliform and completed coliform test'

Specimen study of plant pathogens'

l. Black rust of wheat

2. White rust of crucifer

3. Leaf curl oftomato

4. DownY mildew

5. Red rot ofsugarcane

$-rt'a

l6



th"d
Suggesteo Lolrrtrruv"" "'--- 

cal Class lnteraction as

otalmarks: 25 ing Maximum Marks 20 and a viva-Voce/Practt

"J,l5;;;il rests/Record/:l*,y:l1,iiio,],",0, ( ,One Practical ttttt'^""@
decide{brlhe :9!99119

5. VirtualLab Links-

frw



Cou.t"CoO":MBB30lT

Core:ComPulsorY
Mt" P;t,nC Marks CIE:09

Min.Passing Marks End Semester Examination: 26

Total M in' P'SIg-!4a4t'-$"
frtix fvtartrs CIE:25

Max. Marks End Semester Examination:75
Total Max' U!4!i]99

):L-T-P:4-0-0

ovetrt"* rf thfiodynamics and bioenergetics

Basicsofthermodynamics-Firstandsecondlaws,conceptofenthalpy,entropy,free
energychange,standardfreeenergychange'equilibriumconstantandspontaneous
reactiorrs and couPled reactions

Water& CarbohYdrates

Structure and properties of water, Handerson Hasselbalch equation. lonic product of

water, pH and buffers.

Structure & classification of carbohydrates, carbohydrates metabolism: glycolysis'

fermentation,Pentosephosphatepathway(PPP),EntnerDoudoroffpathway,Krebs
Cycle, Electron ftansport chain(ETC)- Chemiosmotic

hypothesis, oxidative phosphorylation and ATP generation' Gluconeogenesis

Proteins

Structure & classification- protein structure: primary, secondary- peptide unit salient

features,chelix,Bsheet,Bturn,tertiaryandquaternary-humanhemoglobinasan
example. Forces involved in protein folding

C**" Learning Outcomes:

'i*itrI:'"::I*:::il:,H:"ffi$irillflr,i,o,noav,amics 
appriedto biorogicarsvstems

teins and nucleic acids

: $lll[:":l:HfTlf;:'ffiil:1"r.":,*nrorates, 
ripids,proteinsand nucreic acids

o will comprehend the basic concepts of.enrv*.-ii".t.mistry includr* "nrr,t 
kinetics' and will becomeaware of

: **Til;u*i:*ru::,TJ::ilJJIS;:li*'""'::-l:::J"l'larchaea 
and microbiar transportsvstems

o will have an in_depth knowledge orpun"*r'oiiult".iur growth, u*ri.i gr"*h curve, calculation ofgeneration

: XTiil:.'###$Iil*11,"iffiT::::fl",::1"11"1".1',i;,,v 
generation anrr conservation<lu ing

. flffi[::t#l1 ffi'r",t,::;Jj;ii:,',:H;it nlassimiration orinorganic nitrogen bv bacteriaand

understand how interactions between micrJ"es and the environment affect cellular physiology'

Lipids &Nucleic acids

silucture att'c classification of lipids' Meiabolisrn of liprirJ5- '{lpha anri l'ret;' o"ii(iaticl: cl'

lipids; Nucleic acids Structures, Double helical structure of DNA. Types of DNA: A' B'

Z. Physio- chemical properties of DNA. RNA types - r RNA, mRNA' t RNA'

ficr



|-- ---V- '-l LnzYmotogy concepts:
apoenzyme, cofactors' prosthetic group' coenzyme' metal

ConcePts of holozYmes'

cofactors.

::::Iil":"Jll.'''Iil; enersv; Lock and kev hvpothesis' induced nt

enzyme kinetics;

, , i fu..rs on grotthffi ::T"J,:il:,:qL,r*::*iim':::'.",T1::l';L'JJx"lBacterial growth curve ano KrrrErrvr-vvr'':-;_.^" 
^-,r ^^.tin,rorrs cultures; Chemostat

growth and synchron"*'*'*' Batch' Fedbatch and continuous cult

and turbiciostat

Suggested Readings:
L Moat A.G., Foster J.w. and Spector M.p. 2002. Miflobial physiologt,4tr'edirion. A Johan wiley and sonsinc''

s. i"'rl;Xil 
t;i;g, 

John L. Tymoczko, Gregory J. Gatto Jr., Lubert Strver.20r 5. Biochemistrv 8th edition' w'

H. Freeman.

6. Suggestive digital platforms web links-

o https://www.cpe.ruteers'edu/courses/current/ltO40l wa'htrnl

. https://www.futurelearn.com/courses/introduction-to-microbiology

publication.
2.KimB.H'andGaddG.M'2008.Bqcterialphysiologlandmetabolism.CambridgeUniversityPress,Cambridge.
3. Gilbert H.F. 2000. Basic concepx in bioc.iehisryl,l student's ,r*,iot guide.\econd Edition' Mc-Graw-Hill
-oir 

i^Xm* +::i["f,*;]:il:,Ui,i"J'x"u:J3l[- Dp zot2. Brock Biotos,, or Mi*oorganiszs. r3'[r'ed'Pearson

ffiandtransport:..lanalc\/qollrce:Nutrientuptake
Microbiar crassincation';;; ;l :::::: 111-::':% llliil;J active transport;

ffi"J;ill;:'.',T:'::i |ulffi# o,d ;;;, r.i*., und se"ond a'v active transport;

Concept of uniport, sympo't' antiport' group translocationl lron uptake

@trogen metabolism 
.

Effect of oxvgen, pH, ";";; pressure' heat sho:l:1:":::il:: Yl:::r:lli#ffiTt::
BIT::*:1:tJ;':#;-i, ;;;;;, r..."", Sart' w ater activitv ; Exnemophiles

"rrit*,", 
in industry; Dissimilatory nitrate reduction'

-uggested Contin uous Eva luation Methods:

lotal marks: 25 ! r- i L-. rL^ r^^^L^-\aa* '

one TesuAssignments (hand written or typed 500 - 1500 words)/Quizzes/ Presentationetc'(as decided by the teacher)carrying

Maximum Uaits ZO and a Viva-Voce/Class intefrri6n of 5 marks.

W?W C-



I ;-:::;;-:;;:;;
Frogr-ammelC!ry.oUltg Yeaf:SgCOnd I JtslllEsrtr't[rrs

Subiect:MICROBIOLOGY
CoOe:MB8302P

Course ()utcomes:

aii"' 
""'nr"'r's 't'irl",Tll;ll!,':lt"Ti}i}.,:,::'l,li;n",, main properties, as weu as conduct chemicar tests todetect

. $HiaT"T":ff:$H"ical knowledge of biochemicar techniques for proteins and will be familiar withthe use of

. lffi:H*1l"Jl::iamentar principles of enzyme biochemistrv, including enzvme kinetics' at the end of

the course.

Willhaveathoroughunderstandingofbac^terialgrowthpatterns,bacterialgrowthcurves,generationtimeandbasic
;;ffi ;;,; ;ui"u Liion,, u"9 

lt 
.' 

l-tl'^: : Ii':,:::#"" 
ment on srowth

6,v"""*-- ----i;robes.
iVill l"utn about the fermentation process ln mlc

Suggested Lab /Virtual Experiment
Total No. of
Lectures/
I i..,urs {60)

Srrgg*sted r*tdings;
l. Daniel M. Bollag, Stuart J. Edelstein, Protein Methods, Volume l, 1991' Wiley.

2. S. K. Sawhney, Randhir Singh,lntroductory Practical Biochemistry, 2000' Narosa'

3. Sambrook J and Russell Dw., Molecular Cloning: A Laboratory Manual. 4th Edition, 2004, Cold Spring

Harbour Laboratory Press.
4. Maloy SR, Cronan Jb and Friefelder D, MicrobialCenetics 2nd EDITION.,2004, Jones and Barlett

Publishers

-i. Larry Snyder. Molecular Genetics of Bacteria: 3rd (third) Edition.

(). Digitallinks
. http://www.mooc.list.comitagimolecular-biolog)'
o http://www.nrooc.list.cornlcourseitnicrobiologr- sa-vloro

o https:i/lipidnanostructuresgroup.weely.ctlt.tl
. http:i/wwrv. nlooc.list.ctlnr/rn icrob ia I

Suggested Continuous lnternal Evaluation (CIE) methods
'otalmarks: 25

One practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class lnteraction as

arks ClE:09

Min. Passing Marks End Sem-este: EY't::liil:1:
'Iotal Min. Passing Marks: 35

Mux-Mutt s CIE:25

Max.Marks End Semester Examination:75
Total Max. naqrsi!-Q9

ffiractical(inhoursTotal No. of Lectures- I
week): L-T-P:0-0-2

n of sioc'l an'j
Use a"d calibration of pH meter and preparatlon

working solutions. Hanjtin! of pipeties and micropipettes and checking their

Qualitative tests

du.uoiiva.".s: Molisch's Test, Fehling's Test, Benedict's Test, Iodine Test)

Aminoacids and Proteins: Ninhydrin test, Biuret test' Lowry test'

Lipids: Solubility Test, Translucent Spot Test, Emulsification Test'

bY anthrone method'

Quantitative estimation of proteins by Lowry's method

Determination of the acid value of a fat

, Urease Production test' IMViC test

li, Effect of carbon and nitrogen on

doleproduction,catalaSetest,oxidasetest'

<a br,? Wdy
the cr:ncerned Ir-,f 5



Programme / Class: DiPloma Year: Second Semester: Fourth

Sub.iect: MICROBIOLOGY
CourseCode:MBB40lT ourse Title: Molecular Biology and Microbial Genetics

Course Outcomes;
At the end of the course, the student will be able to:

o Distinguish in prokaryotic cellular structure and functional components of cells' as well as the dissimilaritiesin genome

and enorganization between prokaryotes arvotes.

o Describe the replication, transmission, and action mechanisms of chromosomal and extrachromosomal genesand

sequences.

o Recognize and distinguish genetic regulatory mechanisms at various levels

o Cain an understanding of how internal and external signals regulate gene expression, influence rlicrobialdiversity'

and shape microbial communities and their environments'

o Describe the processes that lead to mutations and other genetic changes.

Overview of the genome organization-
DliA irurd R).lA as genetic material, DNA dtluhle hclix structure salieitt

of DNA.
RN A Structure. Denaturation and renaturation, cotcurves'

DNA topology: linking number, topoisomerases.

features, ty'pres

DNA ization in

Translation in prokaryotes and eukaryotes

Ribosome structure, t RNA structure and processing, Mechanisms of translation in both

prokaryotes and eukaryotes, Genetic code, Wobble hypothesis, Fidelitv

Of translation

Min. Passing Marks CIE:09

Min. Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

Max. Marks CIE:25
Max. Marks End Semester Examination:75

Total Max. Marks: 100

Total No. of Lectures-Tutorials-Practical(in hours week):L-T-P:4-0-0

DNA Replication in Prokaryotes and Eukaryotes-

Bidirectional and unidirectional replication, semi-conservative and semi-discontinuous

replication. Mechanism of DNA replication, Replication of chromosome ends.

Transcription in Prokaryotes and Eukaryotes

Concept of transcription unit.

General transcription process in prokaryotes and eukaryotes;

Post-Transcriptional modification in eukaryotes.

Regulation ofgene expression in prokaryotes and eukaryotes

Overview of regulation of gene expression, Regulation of gene expression by DNA

methylation, histone acetylation and histone methylation mechanisms; Transcription

control mechanisms, Inducible Operon System, Repressible

Operon System, Translation control mechanisms.

Plasmids in prokaryotes and eukaryotes
Plasmid repLication and partitioning, host range, plasmid incompatibility, plasmid

amplification, regulation of plasmid copy number. curing of plasmids.Typesof plasmids.

(-rodilc./. Core:CompulsorY

Unit Topics Total No.

ofLectu res/Hou rs
(60)

l

II 6

lll 8

IV 8

v l0

VI

/t ,/

6

tuft, r



VII Bacterial gene exchange processes-

Mechanisms of Genetic Exchange, Horizontal gene transfer, Transformation;

Conjugation;Transduction,Comp lementation.

8

VIII Mutations, mutagenesis and repair
Types of mutations, Physical and chemical mutagens. Loss and gain of function mutants.

Reversion and suppression, Uses of mutations. Ames Test, DNA repair mechanism

8

ested Readings:
Watson, J. et. Al. 2004. Molecular Biology of the Gene,Sth Edition, CSHL Press, New York.
Conn, E., & Stumpf, P.2o09.Outlines of Biochemistry,5Th Ed. Wiley India Pvt. Limited.

l.
2.

3.
4.

5.

6.

1.

'l' A Brown.200l. Essential Molecular Biology. Oxforci University Press, USA

Brock, T.D. 1990. The Emergence of BacterialGenetics, Cold Spring Harbor Lab Press.

Ptashne, M.2002. Genes and Signals, Cold Spring Harbor Laboratory Press.

Miller, J.R. 1992. A Short Course in Bacterial Genetics: Lab Manual, Cold Spring Harbor Laboratory Press

Suggestive digital platforms web links-
o httns://www.classcentral.corn/taVm icrobio lo-ey

o http://www.mooc.list.com/tadmolecular-biolog)'
o http://www. mooc. list.com/course/m icrobio logv. say loro
o https://lipidnanostructuresgroup.weely.com
r http://www.mooc.list.com/microbial
o https://open.umn.edu/opentextbooks/textbooks/biochern istry-free-fbr-all-ahern

Affi fl
Suggested Continuous Evaluation Methods:

One Test/Assignments (hand written or typed 500 - 1500 words)/Quizzes/ Presentationetc.(as decided by the teacher)carrying
Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks.

/gt



Programme/Class: DiPloma Year:Second Semester: Fourth

Subject:MICROBIOLOGY
CourseCode: MBB402P Crrrrs" Titt", Eiperiment in Molecular Biology and Microbial Genetics

Course Outcomes:
The student at the completion of the course be able to:

. Understand the fundamentals of molecular biology and genetic research.

. Use some basic equipment in a molecular biology laboratory'

. Extract genomic DNA from microbes using molecular biology techniques

. Measure DNA and verifu purity using UV spectrometer and electrophoresis'

. Understand the basic principle of plasmid isolation and their conformations using electrophoresis.

. Understandthe mutagenic effect of chemical and physical agents and perforrn test to identify mutageniceffect of

chemicals

Credits:2 Core:Co
Max.Marks CIE:25

Max.Marks End Semester Examination:75
Total Max. Marks: 100

Min.PassingMarks CI E:09

Min.Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

S.No. Suggested Lab /Virtual Experiment Total No. of
Lectu res/Hours
(60)

I tsolation of genomic DNA from E. coli and analysis by agarose gel

electrophoresis.

8

2 Estimation of DNA using diphenylamine reagent. 8

3 Rasolution of proteins by polyacrylamide gel electrophoresis(SDS-PACE)and

visualization using coomassie dye.

l0

4 neplica ptating method: Preparation of master and replica plates. lsolation of
Histidine auxotrophs

r0

5 Isolation of plasmid DlrlA from E col/. Study the different confornra.tions of 8

Plasmid DNA throu gel electrophoresis

6 Study of the effect of chemical (nitrous acid) and physical (UV) mutagens on

Bacterial cells.

8

7 Demonstration of Ames test. 8

Suggested readings:
l. Michael Wink, An Introduction to Molecular Biotechnology (2nd),2012. ISBN: 9783527326372, TXWiley-

Blackwell.
2. Seidman & Moore, Basic Laboratory Methods for Biotechnology: Textbook & Laboratory Reference,2"d

edition. 2009. Prentice Hall. ISBN: 0321 570146.

3. Sambrook J and Russell DW., Molecular Cloning: A Laboratory Manual. 4th Edition,2004, Cold SpringHarbour

Laboratory press.

4. Digital links:
o httns://www.sciencedirect.conr/topics/phannacolog)'-toxicolog)gnd-phanrace cc'alncsl test

o https://www.ncbi.nlm.nih.gov/pmc/articles/PMC48463321

Suggested Continuous Internal Evaluation(CI E)methods
otalmarks: 25

One practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class lnteraction as deci

the concerned teacher/HOD) of 5 marks.

fiY



Programme/ Class: Degree Year:'f hird Sernester: Fifth

Subject: MicrobiologY

CourseCode:MBB50l T Course Title: Medical Microbiology

Course outcomes:
Upon completion the students will learn:

o The historical development of medical microbiology
o The importance of microorganisms in life.
o The microorganisms associated with various infectious diseases.

o The treatment strategies followed for the infectious diseases'

o Antibioticresistance
. Processes of sample collection and processing

Credits:4 a*"ar-rrt*
Max .Marks CIE:25 Min. Passing Marks CIE:09

Mirr Passino Marks Enr! Sernester Examiuation: 26It4ax.Ilarks End Sernester F,xnmination :75

Total Max. Marks: 100

irr.Passing
Total Min. Marks: 35

Viral diseases

Diseases caused by certain viruses Human Immunodeficiency Virus, Hepatitis Virus,

Influenza virus, Herpes virus

Diseases caused by protozoa Giardia sp., Plasmodium sp., Leshmaniu sp',and

Entamoeba sp.

Antibiotic resistance, Sample collection and processing

Drug resistance, Mechanism of antibiotic resistance, Antibiotic susceptibility assay.

Collection and transport of appropriate clinical sample specimen for clinical diagnostics

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Total No. of
Lectures/ Hou
(60)

History of Medical MicrobiologY

Contribution of pioneers in the field of Medical Microbiology, Normal Microflora of

human body: skin, mouth, alimentary canal and gintourinary tract

Bacterial diseases

Diseases caused by certain bacterial pathogens Staphylococcus oureus, Streptococcus

pneumoniae, Mycobacterium tuberculos is, Sal monella typhi, V ibr io cholera

Pathogenic fungal disease I

Dermatophytes - Trichophyton, Microsporum

Filamentous fungi causing subcutaneous infection by Mucor, Rhizopus and

Pathogenic fungal disease II
Systemic mycoses caused by Blastomyces, Histoplasma and Yeast like fungi:

Cqndida and Cryptococci

Antibiotics and Chemotherapeutics
Historical development of chemotherapeutic and antibiotic substances, Major

Antimicrobial agents, Mode of action of chemotherapeutic and antibiotic substances.

VIII

%u fi-E



Suggested Readings:
I . Annadurai, A. A textbook of Immunology and lmmunotechnology. S. Chnd

2. Ananthanarayanan R and Panicker C K. Textbook of Microbiology. Orient Longman.

3. Baveja, CP. Text book of Microbiology. Arya publications.
.1. ir,*n S. Rosenthal, Piitricli P.. I\lurray, and Michael A. Ptallsr" t{edir;a! lvlicrohitrlcg;i 7tr'E,,iitil'rt, Elr;:r'icr

5. Karen C.Carroll, Geo.Brooks, Stephen Morse, and Janet Butel. Jawetz, Melinck, &Adelberg's Medical
Microbiology, Lang

6. Suggestive digital platforrns web links-
httrrs://www.futurelearn.cornicoursesibasic-concepts-in-rnicrobiolosr'-and-clinical-Dharntacolosv-of: arrtinricrobials

https://vlab.amrita.edu/?sub:3&rch-73
https ://www. mooc-l ist. co/tags/patholo g-v

https://on line.creiehton.ed/prograrn/nredical-rn icrobioog-v-and-intrn unolog-v-rns

v,/ w c,
One TesUAssignments (hand written or typed 500 - l 500 words)/Quizzes/ Presentation etc. (as decided by the

teacher) carrying Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks.



Programme/ Class: Degree Year:Third
Semester: Fifth

Subject: MicrobiologY

CourseCode:MBB502T Course Title: ImmunologY

rse outcomes:
I Ipor rorni:letiin the stitdents will lear:t

o The historical development of immunology

o The components of immune system, lmmune responses, features of antigen and antibody,hypersensitivity

responses
. Applications of antibody in diagnosis and therapy, and antigen-antibody reactions.

Over view of ImmunologY

History of immunology, Physical and physiological barriers, Irtnatc arrd

immunity, Organs and Cells of Immune system.

Ac.quiled

Immunoglobulins and MHC and their role

Classes of immunoglobulin, structure and function, Major

Types, Antigen Presentation through MHC class I and class

Histocompatibi lity ComPlex:

II molecules

Core:CompulsorY

Min.Passing Marks CIE:09

Min.Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

Max. Marks CIE:25
Max.Marks End Semester Examination:75

Total Max. Marks: t00

TotalNo.ofu ectures-Tutorials-Practical(inhoursperweek): L-T-P:4-0-0

ComplementSYstem

Complement System Proteins, Complement System

Lectin Pathway

Activation by Classical, Alternate and

lmmunity
Humoral and Cell Mediated lmmunity, Active And Passive Immunity

Antigen & lmmunogens
Antigen characteristics, Types of Antigens. Adjuvants, Immunogenicity and

Cytokines,

Antigenicity,

vl
Arilil;iti"iiv- 

*--

Types of Hypersensitivity. Mechanism of hypersensitivities withexarnples
5

VII
ImmuneResponse

Antibody dependent Cell mediated Cytotoxicity, Phagocytosis, Inflammation and

lnflammatory response mechanism.

6

VIII
Applications of antibody in diagnosis and therapy; Invitro serological testmethods:

Antigen-Antibody Reactions: Agglutination and immune diffusion; ELIsA and RIA.

,'t ,/

l0

q rM d,

Unit Topics

'l otalNo.ol
Lecture
s/Hours

!

II

1

8

III 8

lv 7



Suggested Readings:
l. Kindt, Goldsby and Osborne. Kuby's Immunology. WH Freeman& Company,

2. Roitt l,Brostoff, J and Male D.lmmunology, 6th edition, 2001, Mosby, London'

3. Ramesh SR, Immunology. Mc Graw Hill Publications.

4. Madhavee LP, A Textbook of Immunology, S Chand Publisher.

5. Reddy R, Textbook of Immunology,3rd edition, AITBS Publisher.

6. Digital links

o https:i/www.rncgi ll.calnricroinrmiundergraduate-progranls/courses

r h ttps:li oline.creighton.edur prograrni nrcti ioal-rir rclob io log-v-ar rd- irr rr.ir u no iiig:r'-rris

e+- Jrid-/rrw
Suggested Continuous Evaluation Methods:

One TesVAssignments (hand written or typed 500 - 1500 words)/Quizzes/ Presentation etc.(as decided by the teacher)

carrying Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks'

(



Program me/Class: Degree Year:Third Semester: Fifth

Subject: Microbiology

CourseCode: MBB503P
Course Title: Experiments
Immunology

in Medical Microbiology &

Course outcomes:
Upon completion of the practical course in medical microbiology and immunology the students will learn about

o The preparation of culture media, microorganisms associated with human body, characterization of microorganism
associated with disease.

o Antigen- antibody interaction
o Leaming of the application of antibodies for diagnostic purposes, antibiotic sensitivity test and resistance transfer.

Credits:2 Core:Compulsory

Max.Marks CIE:25
Max.Marks End Semester Examination:75

Total Max. Marks: 100

Min. Passing Marks CIE:09
Min.Passing Marks End Semester Examination: 26

Total Min. Passinq Marks: 35

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-2

S.No. Suggested Lab /Virtual Experiment
TotalNo.of
Lectures/H
ou rs(60)

I
Preparation of blood agar, chocolate agar, and other media required for medically

Important microorganisms 6

1 Isolation and characterization of skin normal microflora 6

3 Isolation of bacteria from teeth crevices
6

4 Demonstration of o and B haemolysis on blood agar medium. 8

5
.r*trrtl-, p*gr"r.y t.tt,

Widal, VDRL, ELISA t2

6 Demonstration of pathogenic fungi in mycoses lesion 8

7 Antibiotic sensitivity test and MIC determination
6

8
Demonstration of antibiotic resistance transfer from resistant to sensitive

microorganism
8

Suggested Readings:
l. Hudson L, and Hay FC, Practical Immunology, 3rd edition, Wiley.
2. Noel R. Rose, Herman Friedman, John L. Fahey., Manualof Clinical Laboratory Immunology,3rd edition,ASM.

Ed.3; 1986.

3. Talwar GP and Gupta SK, A Handbook of Practical and Clinical lmmunology, Vol.l-ll; CBS Publishers and
Distributors. Delhi

4. Aneja KR, Experiments in Microbiology, Plant Pathology and Biotechnology, Ist edition, New Age
lnternational Publisher

5. Randhawa VS, Practicals and Viva in Medical Microbiolosv. Harcourt India Pvt. Ltd.crobiologr
6. Digital Links

o http://www.vlab.co.in
o http://www.vlab.iitb.ac.in
o http://www.onlinelabs.in
o http://www.vlab.amrita.edu

://asm les/2020 I december/virtual -resources-to-teach-m
Suggested Continuous lnternal Evaluation (CIE) methods

'otalmarks: 25
One Practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class Interaction as

decided by the concerned teacher/HOD) of 5 marks.

W
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Programme/Class: Degree Year:Third Semester: Sixth

Subject:Microbiology

CourseCode:MB860IT Course Title: Food Microbiology

Course outcomes:
. Upon completion the students wilt learn about the role of Microorganism in food Microbiology.
o Learn the symptoms of deteriorated food.
o Assimilate knowledge about Microbial Examination of food.
o Leam about food preservation techniques.
o Will get sufficient knowledge regarding analysis of milk.
o Will be able to monitor food quality.

Credits:4 Core: Compulsory

Ivlax. Marks CIE:25
Max. Marks End Semester Examination:75

Total Max. Marks: 100

iviin. Passing |vlalis CIE:09
Min. Passing Marks End Semester Examination: 26

Total Min. Passins Marks: 35

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Unit Topics
TotalNo.ofLectu
res/Hours(60)

I

Introduction to food & nutrition.

History, Development and Scope of food microbiology; Concept of fbod and nutrients;

Physiochemical properties of food; lmportance and types of
Microorganisms in food (bacteria, mold and yeast);Food as a substrate for

microorganism-lntrinsic and extrinsic factors that affect growth and survival of
Microbes in food, natural flora and source of contamination of foods in general.

II
Microbial spoilage of various foods

Principal; Spoilage of vegetables, fruits, meats, eggs, milk and butter, bread, canned 6

III
Microbial examination of food

DMC, viable count, examination of fecal coliforms. Food quality monitoring, Biosensors

and lmmunoassays.

6

IV

Food Preservation
Basic Principles, Methods (heating, freezing, dehydration, chemical

preservatives, radiation). Modern technologies in food preservation, Packaging

material.

8

v

Fermented foods:

Fermented dairy products (cheese, butter, yoghurt. Kefir).

Other Fermented foods- Soya sauce, Saurkraut, Dosa.

Probiotics: health benefits, types of rnicroorganisms used, probiotic tbods available in

market.

8

Food borne diseases (Causative agents, foods involved, symptoms and preventive
measures)

Food intoxication-

Mycotoxins; Food

Sheigel los is, L ister ia.

Staphylococcus aureus, Clostridium
infections- E.coli, Salmonellosis,

botulinumand
Bacilluscereus,

wd
tl



VII

Microorganisms and milk
physical and chemical properties of milk; Milk as a substrate for microorganisms:

Microbiological analysis of milk-Rapid Platform test, standard plate count, MBRT test,

alkaline phosphatase enzyme test, DMC; Method of preservation of milk and milk product,

pasteurization, sterilization and dehydration.

VIII
Food sanitization and control

HACCp, Indices of food sanitary quality and sanitisers; Microbiological quality standard

of food.

8

Suggested Readings:
l. Adams & Moss, Food Microbiology, Published by Royal Society of Chemistry, Cambridge, U.K.

2. R.S. Mehrotra - Plant Pathology, Tata Mc-Graw Hill
3. Frazier & Westhoff., Food Microbiology Tata Mc-Graw Hill (2014)

4. Varnam A.H. & Evans M G - Food borne pathogens. Wolfe Publishing House, London

5. B.D. Singh (2015) Biotechnology, Kalyani Publisher

6. prajapati (z11l)Fundamentals of Dairy microbiology, lndian Council of Agricultural Research' NewDelhi

7. Andrew Proctor (201l) Alternatives to conventional food processing. RSC Publisher

8. A.;un K.. Bhunia & Bibek Ray, Funcanl.nlsl f'crod f"'licrobiology, 5th Ec., cRC Prr:ss

Suggestive digital platforms web links -
o Doyle. Michael P, Conzalez-francisco Diez, Food Microbiology: Fundanrentals and frontiers, 5'l'edition,

HillColin, available on Wiley online Library.
o http://www.vlab.co.in
o http://www.vlab.amrita.edu
o http://asm.ors/afticles/2020/decenrber/virtual-resourccs-to-teach-rn icroio loB,r'-tcchn iq ues

W

SuggestedContinuousEvaluation Methods:
Totalmarks: 25

One TesVAssignments(hand written or typed 500 - 1500 words)/Quizzes/ Presentationetc.(as decided by the teacher)carrying

Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks.



Semester: Sixth
Programme/Class: Bachelor of Science

Course outcomes :

o Devetop understanding about IPR in industry

o Understand role of microorganism in industry

o Know about processing & selection of best microbial strains for the industry

o Gain fundamental knowledge of fermentation process

o Gain knowledge about production of various pharmaceutical products or industrially important product

Core:CompulsorY

Min. Passing Marks CIE:09

Min.Passing Marks End Semester Examination: 26

Total Min. Passing MqEl!
Max. Marks CIE:25

Max. Marks End Semester Examination:75
Total Max. Marks: 100

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

gi' ImPortant characteristics of

microbes used in tndustrial Microbiology, Isolation techniques. Concept & examples of

microorganisms classified as Cenerally Regarded as Safe (GRAS)'

ana their products, Screening, Strain

development strategies, Immobilization methods.

Fermentation: Media, Raw material, Antifoaming agents, Buffers. Equipments, Fermenter

design. Types of fermentation-Single, Batch, Continuous'

e,beer,whiskey),organicacid(Citricacid)
Antibiotic (Penicillin)

ffizyme(Amylase),Aminoacid(Glutamicacid),Hormones
(lnsulin), Vaccine (Hepatitis B).

of Biofertilizers & Biopesticides'

Biotransformation of steroids.

Co,lrse Ctde: M8B602T

Unit

Course Title : Industrial Microbiologl

Total No. of
Lectures/H

9!ri-(6-0! -

Introduction, advantages & Iimitations. Patents and intellectual propertyrights.

-

Down-stream process,ngGeps: Detection and assay of the product, Recovery (inter

cellular and exira cellular product). Purification (solvent extraction & chromatography)

K t)/. qy d,

Histo.y & Mritidiilipiffiry ;"til. ;f irdrst.rl *id;bio6gt.-A typili Bioilo&ss



Suggested Readings:
l. Industrial Microbiology (2000) by AH Patel, Macmillan Publishers lndia

2. Biology of Industrial microorganism ( I 98 I ) by Arnold L. Domain, Bejamin/ cummings Pub' Co'

3. Industrial Microbiology by Prescott & Dunns, AVI Publishing company lnc.

4. Industrial Microbiology by Casida LE, New age International (P) Ltd.

Suggestive digital platforms web links

Suggested Continuous Evaluation lVlethods:
Total marks: 25

One Test/Assignments (hand written or typed 500 -1500 words)/Quizzes/ Presentationetc.(as decided by the teacher) carry

Maximum Marks 20 and a Viva-Voce/Class jn(eraction of 5 marks.

i " itti;:r'iii-rodhaccp.contifboclsafetvrriicroiortlincildex'iltrnl
o http://www.cpe.rut-gers.ed/courses/currenL/l ft)40 I wa. htm I

et*ry M



Program me/Class: Degree Year:Third Semester:Sixth

Subject: Microbiology

Course Code: MBB603P Course Title: Experiments in Food & Industrial Microbiology

Course outcomes:
o Understand the instruments, techniques & Lab discipline
o Develop skill for identifuing microbes used in industry

. Upon completion student will learn about the process of fermentation & design of bioreactors, a majorpart of
pharrnacet:tica! inCustry

o Will learn about the culture of microorganisms used in Food & lndustrial microbiology.

Credits:2 Core:Compulsory

Max. Marks CIE:25
Max. Marks End Semester Examination;75

TotalMax. Marks: 100

Min. Passing Marks CIE:09
Min.Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-2

S.No. Suggested Lab /Virtual Experiment
TotalNo.ofLectu
res/Hou rs(60)

I Study ofBioreactor & its essential parts 4

,, Necessity & procedure of writing SOPs for instruments used in large scale
production 6

3 Isolation and microscopic observation of industrially important microorganism 8

4 -l.'gb"liqued,c!gry9t-eg?$!9-!-9[r!9r-oelsellqsss-e-qtllery-idl$tv- I - q-

5 I lsolation and characterization of Yeast used in S!!9ry4p!!]9 8

6 Isolation & identification of important microorganism of food microbiology 8

7 Bacteriological analysis of food products 8

8 Determination of the quality of milk by MBRT 2

9 Bacterial examination of milk-Alcohol test 4

l0 Preservation methods 4

Suggested Readings:
l. Aneja, K.R. 1993. Experiments in Microbiology, Pathology and Tissue Culture, Vishwa Prakashan, NewDelhi.

2. Dubey, R.C. and Maheshwari. D.K.2012. Practical Microbiology, S.Chand & Company, Pvt. Ltd., NewDelhi.

Pandey. B.P.2014 Modern PracticalBotany, (Vol-l) S. Chand and Company Pvt. Ltd., New Delhi.

3. W.F. Harrigan, Laboratory methods in Microbiology, Publisher - Elsevier

4. Lynne Mc Landsborough, Food Microbiology Laboratory, CRC Press

5. Brain McNeil & Harvey (2008), Practical Fermentation Technology, John Wiley & Sons Ltd.

a. http:i/www.vlab.co.in
b. http://www.vlab. iitb.ac. in

c. http://www.onlinelabs. in

d. http://www.vlab.anrrita.edu

s. http:/iasnr.org/articles/2020idecember/virtual-resources-to-teach-rnicroiolos)'-techniques

f. http ://foodhaccp. conr/foodsafetynr i c ro/on I i ne i ndex. htnr I

It040lwa.htnrl
ted Continuous Internal Evaluation (CIE) methods

otal marks: 25

One Practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class Interaction as

of 5 marks.

W*q-k



 

DR. BHIMRAO AMBEDKAR UNIVERSITY AGRA 
SCHOOL OF LIFE SCIENCES 

 
 

 
 
 

Master in Faculty (Life Science) 
(Bachelor Research) 

 
 
 
 
 

Semester Wise Syllabus of the Papers for M.Sc. Biotechnology 
 

DEPARTMENT OF BIOTECHNOLOGY 
 
 
 
 

SUBJECT: BIOTECHNOLOGY 
FACULTY OF LIFE SCIENCE 
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Choice Based Credit System (CBCS) 
Department of Biotechnology, 

School of Life Sciences, 
Dr. Bhimrao Ambedkar University, Agra 

 

Core 
Courses  

Course Title M.Sc. Biotechnology I semester Marks Total  
100 

Credit Course Mapping 

CIE  End 
Semester 
Examination  

EC EPC SDC 

BT-C101 Cell Biology 25 75 100 4 - - - 
BT-C102 Biomolecules and Basic Enzymology 25 75 100 4 - - - 
BT-C103 Microbial Physiology and Metabolism 25 75 100 4    
BT-C104 Biostatistics and Computer Application  25 75 100 4    
BT-C105 Practical   100 100 4    
 Industrial training/Survey/Research Project        
 Total   500 20    
Core 
Courses  

Course Title M.Sc. Biotechnology II semester Marks Total  Credit Course Mapping 
CIE  End 

Semester 
Examination 

EC EPC SDC 

BT-C 201 Molecular Biology 25 75 100 4    
BT-C202 Instrumentation and Techniques in Biotechnology 25 75 100 4    
BT-C203 Biology of the immune system 25 75 100 4    
BT-C204 Genetics  25 75 100 4    
BT-C 205 Practical   100 100 4    
BT-C206 Industrial training/Survey/Research Project   200 200 8    
 Minor  25 75 100 4    
 Total   800 32    
Core 
Courses  

Course TitleM.Sc. Biotechnology III semester Marks Total  Credit Course Mapping 
CIE  End 

Semester 
Examination 

EC EPC SDC 

BT-C301 Animal Cell science and technology 25 75 100 4    
BT-C302 Genetic engineering 25 75 100 4    
BT-C303 Bioprocess engineering and Technology 25 75 100 4    
BT-E304 Basic Bioinformatics 

25 75 100 4 
   

BT-E305 Basic Genomics and Proteomics    
BT-C306 Practical   100 100 4    
  Industrial training/Survey/Research Project         
 Total   500 20    
Core 
Courses  

Course Title  Marks Total  Credit Course Mapping 
CIE  End 

Semester 
Examination 

EC EPC SDC 

BT-C401 Plant Biotechnology 25 75 100 4    
BT-C402 Environmental Biotechnology 25 75 100 4    
BT-E403 Molecular Diagnostics 

25 75 100 4 
   

BT-E404 Stem Cell Biology    
BT-E405 Food Biotechnology  

25 75 100 4 
   

BT-E406 Agricultural Biotechnology    
BT-C407 Practical   100 100 4    
BT-C408  Industrial training/Survey/Research Project   200 200 8    
 Total   700 28    
 Grand Total of 1st and 2nd year (I, II, III and 

IV semester) 
  

2500 100 
 

Note:  The I and II semesters of the first year of the M. Sc. Biotechnology in Faculty of Life Science Programme will be Known 
as VII and VIII semester of the B. Sc. Research (in Faculty of Life Science).  
* Courses Code having ‘C’ abbreviation is Core course and having ‘E’ abbreviation is Elective course.* 
 No. of Total Courses - 26,  

Mapping of the course to employability/ Entrepreneurship/skill development :  
*EC: Employability Courses *EPC: Entrepreneurship Courses *SDC: Skill Development Courses 



 
Mapping of the course to Local/ Regional/National/Global need :  
*Loc: Local  Need *Reg: Regional  Need *Nati :  National  Need *Glob: Global Need 

 

Programme Educational Objectives (PEOs) 

M.Sc. Biotechnology Program 
The Program Educational Objectives (PEOs) for the M.Sc. Biotechnology program describe accomplishments 

that graduates are expected to attain within two years after graduation 

PEO-1: To enable students to pursue research career in industry and academia by providing fundamental and 

practical knowledge in the field of Biotechnology. 

PEO-2: To empower the students with analytical and research skills, enable them to critically analyze existing 

literature in an area of specialization and to nurture entrepreneurial endeavors. 

PEO-3: To develop biotechnologists with professional ethics in order to address global and societal issues for 

sustainable development. 

 

Programme Outcomes (POs) 

The students of M. Sc. Biotechnology program will be able to: 

PO-1: Sound knowledge of Science Area: To solve the biological problems by developing the new tools of 

diagnosis of various diseases and use of GMOs in various industries through good knowledge of 

biotechnology, microbiology, genetic engineering, molecular biology and bioinformatics 

PO-2: Problem analysis: Identify, formulate, review research literature, and analyze complex biological 

problems reaching substantiated conclusions using various principles of biotechnology, bioinformatics, 

microbiology, biochemistry, cell and molecular biology sciences. 

PO-3: Design/development of solutions: Design solutions for complex biological problems and design 

protocols or processes that meet the specified needs with appropriate consideration for the public health 

and safety, conservation of biodiversity, better understanding of the microorganisms, and using 

bioinformatics tools for finding solutions of various crippling human/plant diseases with ethical, 

societal, and environmental considerations.  

PO-4: Modern Molecular Biology and Bioinformatics tools usage: Develop new technologies, protocols, 

resources, using modern molecular biology, biotechnology and bioinformatics tools and apply it to 

solve complex human health problems, plant stress tolerance and conserve endangered medicinal 

plants. 

PO-5: Post Graduate Student and society: Apply the classic and modern biological theoretical and practical 

knowledge gained to address societal, health, microbial and plant biodiversity studies, safety, ethical 

and cultural issues and the consequent responsibilities relevant to the professional upgradation of the 

student and society as a whole. 

PO-6: Skill development: An ability to acquire the skills in handling scientific instruments, planning and 

performing in laboratory experiments to meet desired needs within realistic constraints such as 

economic, environmental, social, political, ethical, health and safety, manufacturability, and 

sustainability in biotechnology 



PO-7: Environment and sustainability: The professional PG students will have a better understanding of 

societal and environmental concerns, and demonstrate their knowledge, and need for sustainable 

development.  

PO-8: Ethics: Apply ethical principles established by different government agencies and commit to research 

ethics, responsibilities and norms to undertake their current and future research and development.  

PO-9: Individual and team work: Be an independent thinker and researcher effectively as an individual, and as 

a member or leader of different teams, and in multidisciplinary research Institutions and Universities. 

PO-10: Communication: Communicate effectively on complex research activities with the scientific 

community and with society at large, as a scientist or a teacher, be well versed with scientific writing 

and write effective reports and design research projects, make effective presentations, and be able to 

defend it efficiently. 

PO-11: Life-long learning: Apply the discipline, ethics and knowledge obtained to engage in independent and 

life-long learning in their respective fields of interest wherever they go for further higher studies or 

jobs. 

 

Programme Specific Outcome (PSOs) 

After the successful completion of M.Sc. Biotechnology program, the students will able to: 

PSO-1: The objective of the Master’s Programme in Biotechnology is to equip the students to apply knowledge 

of living organisms and their cellular processes, classification and interaction among themselves, with 

physical and chemical agents and higher order organisms. Have advanced understanding of 

Biotechnology in its various domains including, health, nutrition, agriculture, biodiversity conservation, 

Biosafety etc.  

PSO-2: The laboratory training in addition to theory is included to prepare them for careers in the industry, 

agriculture, and applied research where biological system is increasingly employed. Address research 

questions related to all the above mentioned domains through carrying out specific experiments. 

PSO-3: Basics and current molecular updates in the areas of Industrial Biotechnology, Fermentation 

Technology, Agriculture and Environmental Biotechnology are included to train the students and also 

sensitize them to scope for research. 

PSO-4: The study of Master of Biotechnology will impart in-depth understanding of basic aspects of 

Biotechnology pertaining to industrial applications that will make the students ready to contribute to:  

 Better awareness of the major issues at the forefront of the discipline. 

 Will possess an in-depth understanding of the area of Biotechnology chosen for research emphasis. 

 Awareness of ethical issues in Medical, clinical and animal research and careers options.  

PSO-5: Appear and successfully qualify the higher level examinations of various agencies like DBT 

(Department of Biotechnology), CSIR (Council of Scientific and Industrial Research), ARS 

(Agriculture Research Services), ICAR (Indian Council of Agriculture Research), and many more, so as 

to get chance to do research from reputed institutes within country and abroad with sound fellowships. 

PSO-6: Develop inclination towards own professional goals over a wide range of carrier options expanding 

from R & D, industries or as an Entrepreneur. 

  



M. Sc. Biotechnology I semester  
Core Course : BT-C101, Title: Cell Biology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives: This course enable students to learn fundamental principles of various cellular 
concepts such as cell structure and transport, Cell communication, cell cycle and cell death pathway, cell 
differentiation and expression. 

Topics Teaching 
Hrs. 

Unit  I 
1. Plasma Membrane: Composition and structure, membrane proteins, lipid and 

carbohydrates, endo- and exocytosis.  
2. Transport of small molecules across cell membrane: Types and mechanism. 
3. Active transport by ATP powered pumps types: P type, V Type, F type and 

ABC transporters. 
4. Cell motility: Structure and function of microfilaments and microtubules. 

15 

Unit II 
1. Structure of Mitochondria and cellular energy transaction by oxidative 

phosphorylation, 
2. Structure of chloroplast and cellular energy transaction by 

photophosphorylation 
3. Nucleus : Nuclear envelope, nuclear pore, nucleolus and chromosomes.  
4. Cell organelles and Secretions : Golgi complex, endoplasmic reticulum, 

lysosomes and peroxisomes. 

15 

Unit III 
1. Cell Signaling : Paracrine, Endocrine, Autocrine. Signaling molecules – 

hormones, neurotransmitter, proteins and environmental factors.Cell surface 
receptors - G protein coupled receptor, receptor protein tyrosine kinase, 
cytokine receptor and non-receptor protein tyrosine kinase, receptor linked to 
other enzymatic activities.  

2. Signaling pathways : Cyclic AMP pathway (second messenger and protein 
phosphorylation), cyclic GMP pathway, phospholipids and Ca2+ pathway, Ras-
Raf and MAP kinase pathway, JAK/STAT pathway,  

3. Apoptosis – Programmed cell death, apoptotic pathways and regulation.   
4. Biology of cancer, difference between normal and cancer cells 

15 

Unit IV 
1. Molecular events  of cell cycle   
2. Components in cell cycle control – cyclin, CDKs, Check points in cell cycles, 

G0 to G1 transition, G1 – S transition, S – G2 Transition, G2 – M Transition, 
events of M phase, The spindle assembly checkpoints leading to anaphase.  

3. DNA damage checkpoints by p53 protein, regulation of cell division. 
4. Spatial and temporal regulation of gene expression. 
5. Cellular Differentiation in Drosophila 

15 

Suggested reading 
1. Molecular Biology of the Cell (2002), Alberts et al 
2. Molecular Cell Biology (2004), Lodish et al 
3. Working with Molecular Cell Biology: A study Companion (2000), Storrie et al 
4. Cell and Molecular Biology: Concepts and Experiments (3rd Ed., 2002), Gerald Karp 
5. The Cell: A Molecular Approach (2004), G.M. Cooper 
6. The Word of the Cell (1996), Becker et al 
7. Cell Proliferation and Apoptosis (2003), Hughes and Mehnet 
8. Essential Cell Biology (1998), Alberts et al 
9. Biochemistry and Molecular Biology of Plants (2000), Buchanan et al 
10. Harpers Biochemistry Murray et al 



 
 

Course Outcomes :  
After completing this course, student is expected to learn the following: 

CO1: Earn how the organic and inorganic ions transport across the cell membrane and how electrical signals 

are carried to target cells.  Understand the role of cytoskeleton and it’s remodeling.  

CO2: Learn different areas of cell biology including structure, energy transaction and function of cell 

organelles. 

CO3: Understand the cell Signaling pathways, Programmed cell death and Cancer.   

CO4: Able to explain the cell cycle and its regulation. 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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M. Sc. Biotechnology I semester  
Core Course : BT- C102, Title: Biomolecules and Basic Enzymology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  

Course Objectives: The course aims to provide students with an understanding of biomolecules, the basic 
building blocks of living organisms, focusing on their structural underpinnings, unique properties, biological 
roles and functions and inter relations. Emphasis will be on the association between structure and function of 
various biomolecules at a chemical level with a biological perspective. 

TOPIC Teaching 
Hrs. 

Unit I 
1. Biomolecules – Chemical composition and bonding, three dimensional structure, 

configuration and confirmation. 
2. Chemical reactivity – five general types of chemical transformation of : oxidation 

reduction reactions, nucleophilic substitution, electron transfer with in molecules 
producting internal rearrangement, group transfer reaction, condensation reaction 

3. Water – weak interactions in aqueous system, ionization of water, weak acid and 
weak base, concept of pH & pKa, Buffers (bicarbonate buffering system).   

4. Principles of Bioenergentics – Entropy, enthalpy and free energy. 

15 

Unit II 
1. Carbohydrates: Classification, Structure, chemical feature and function. 
- Structure, properties and functions of homo and hetero polysachharides.  
- Blood groups and bacterial polysaccharides, Glycoprotein, Cardioglycosides  
2. Lipids – Classification, Structure, chemical feature and function 
- Structure and properties of fatty acids, acyl glycerols, phosphor lipids, 

sphingolipids, glycolipids. 
- Structure and function of steroids, prostaglandins, thromboxanes and leucotrienes.  

15 

Unit III 
1. Amino acids, peptides and proteins - Classification, Reaction & physical properties. 

Elucidation of primary structure of proteins, secondary structure  - α-helix, β-helix, 
triple helical structure. Ramachandran plot 

2. Structure of insulin, ribonuclease, myoglobin, chymotrypsin.  
Quaternery structure – Hemoglobin , Protein denaturation, Protein Folding, Role of 
Heat Shock Proteins.    

3. Nucleotides  and nucleic acids: structure of nitrogenous bases, nucleosides, 
nucleotides 

15 

Unit IV 
1. Enzymes – Classification and factors affecting enzyme activity 
2. Allosteric Enzymes and their regulation 
3. Enzyme kinetics – Equilibrium and steady state theory (Michalis Menten equation) 

and determination of kinetic parameters. 
4. Enzyme inhibition – reversible and irreversible inhibition, competitive, non-

competitive and un-competitive inhibition 

15 

Suggested reading 
1. Principles of Biochemistry by Nelson, Cox and Lehninger. 
2. Biochemical Calculations, Irwin H. Segel, john Wiley and sons Inc 
3. Biochemistry,DVoet and jGVoet , J Wiley and Sons 
4. Laboratory Techniques in Biochemistry and molecular Biology, Work and Work 
5. Principles of Biochemistry by A.L.Lehninger, 2 Ed. (worth). 
6. Biochemistry by L.Stryer 5 Ed. (Freeman-Toppan). 
7. Harper’s Biochemistry (Langeman). 
8. Enzymes by Palmer (East). 

 



Course Outcomes :  
After completing this course, student is expected to learn the following: 

CO1: Remember the chemical basis of life, properties of biomolecules in water, importance of pH and 

biomolecular hierarchy. Able to analyse and apply the knowledge related to bioenergetics in living system.  

CO2: Understand the classification, structure and biological importance of carbohydrates and lipids. Get an 

insight into the biochemical methods for the estimation of carbohydrates and lipids both quantitatively and 

qualitatively.  

CO3: Able to analyse the classification, structure and function of proteins and nucleotides.  

CO4: Learn the concepts of enzyme, its kinetics, regulation, specificity and other physiological reactions inside 

the cell. 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability 

M. Sc. Biotechnology I semester  
Core Course : BT- C103: Microbial Physiology and Metabolism 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives : The objective of the course is to make the students to understand the basic 
concepts of the microbial growth, nutrition habit of microorganisms and various type of media. To learn the 
microbiological techniques used for the classification, isolation, purification of microorganisms and microbial 
metabolism.  

Topics Teaching 
Hrs. 

Unit  I 
1. Development of Microbiology in twentieth century 
2. General characteristics of prokaryotes, cynobacteria, Viruses, Viriods and Prions. 
3. Methods of Pure culture techniques, Theory and practice of sterilization, 

Construction of culture media, enrichment culture techniques for isolation of 
chemoautotrophs, chemoheterotrophs and photosynthetic microorganisms. 

4. Microbial Systematic and Taxonomy   
New approaches of bacterial taxonomy, classification including ribotyping, 
ribosomal RNA sequencing. 

15 

Unit II 
1. Overview of Microbial nutrition. 
2. Metabolic diversity among Microorganisms 
- Photosynthesis in microorganisms; Role of chlorophylls, Carotenoids and 

phycobilins. 
- Chemolithotrophy: Hydrogen-ion-nitrate-oxidizing bacteria; nitrate and sulfate 

reduction.  
- Methanogenesis and acetogenesis: fermentation’s-diversity. Homo and 

Heterolactic Fermentation. 
- Role of anoxic decompositions: nitrogen metabolism, nitrogen fixation; 

hydrocarbon transformation. 
3. Microbial Growth 
The definition of growth; mathematical expression of growth; growth curve; 
measurement of growth and yields; Synchronous growth; Growth as affected by 
environmental factors likes temperature; acidity; alkalinity water availability and 
oxygen 

15 

Unit III 
1. Carbohydrate Catabolism: Glycolysis, Citiric acid cycle, Pentose phosphate 

pathway, Embeden Mayerhoff pathway. 
2. Lipid Catabolism –Oxidation of fatty acids. 
3. Amino acid oxidation and production of Urea. 
4. Oxidative and Photophosphorylation, ATP Production  

15 

Unit IV 
1. Carbohydrate Anabolism – Gluconeogensis, glyoxalate pathway and regulation. 
2. Lipid Biosynthesis 
3. Biosynthesis of Amino acids – tryptophan, alanine, cysteine, histidine, glutamate 
4. Biosynthesis of nucleotides and poly amines 

15 

Suggested reading 
1. Microbiology, Pelczar, M.J., Chan E.C.S. and Kreig, N.R., Tata McGraw Hill. 
2. Microbiology by Tortora, Funk & Case. 
3. Microbiology by Prescott. 
  



Course Outcomes :  
After completing this course, student is expected to learn the following: 

CO1: Explore the fascinating world of microorganism and their role (both beneficial and harmful) in day to day 

life. It imparts knowledge on the various phases and contribution of different Scientists how Microbiology 

established itself as a separate branch of Science. Theoretical knowledge of microbial diversity & systematics, 

Experimental knowledge of Sterilization, disinfection, safety in microbiological laboratory. Preparation of 

media, Isolation and maintenance of organisms by plating, Streaking and Serial dilution methods, Gram 

Staining and enumeration of microorganisms. Demonstrate the practical skills in basic microbiological 

techniques. 

CO2 : Able to analyse the growth pattern and  nutrition type of microbes. Get an insight on the existence of 

microbes in different spheres of the environment and how the microbes are affected/induced in these 

environments or vice versa. 

CO3: Knowledge and understand the catabolic pathways, principles and metabolic regulation of biochemical 

processes. Advanced knowledge of synthesis and catabolism of major biomolecules. 

CO4: Understand the anabolism and biosynthesis of lipids, amino acids and nucleic acids and their role in 

biological systems. Comprehensive knowledge to distinguish between different metabolic processes and their 

impact in metabolism of biomolecules. 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability and Skill Development 

M. Sc. Biotechnology I semester  
Core Course : BT-C104: Biostatistics and Computer Application 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  

Course objectives: This course enables students to learn basic concepts of biostatistics, sampling, 
distribution and presentation, hypothesis testing, design, correlation and regression analysis, statistical methods.  
To provide basic knowledge of computers. 

Topics Teaching 
Hrs. 

Unit  I 
1. Brief description, classification, tabulation of data and its graphical representation 
2. Measures of central tendency and dispersion mean; median; mode range. Standard 

division, variance. 
3. Simple linear regression and correlation. 
4. Probability, Theorems of probability and probability distribution – Bionomial, 

Poission and Normal distribution 

15 

Unit II 
1. Test of significance; null hypothesis, alternative hypothesis, two types of errors, 

Level of significance  
2. T test, Comparison of means of two samples (equal and unequal) 
3. ANOVA : Comparison of means by three or more samples  

(a). Analysis of variance in one way classification (one factor analysis). 
(b). Analysis of variance in two way classification (two factor analysis). 

4. Chi Square test: Goodness of Fit, Independence of attributes 

15 

Unit III 
1. Classification of Computers: Notebook, Personal computers, Workstation, Main 

frame system, Supercomputers 
2. Introduction of digital computers organization, low level and high level language. 
3. Number systems : Positional and non Positional 
4. Binary, Octal and Hexadecimal number system. 
5. Computer Codes: BCD code, EBCIDC, Zoned and Packed Decimal Number 

15 

Unit IV 
1. Flow chart and programing techniques  
2. Introduction to Business data processing: Data storage Hierarchy, The standard 

methods of organizing data, file management system and data based management 
system  

3. Introduction to MS-office software, covering Word processing. spreadsheets and 
presentation 

4. Introduction to internet and its application. 

15 

Suggested reading 
1. Wayne W. Daniel, Biostatistics: A foundation for Analysis in the Health Sciences, 8th Edition, Wiley. 
2. Prem S. Mann, Introductory Statistics, 6th Edition, Wiley, 2006. 
3. John A. Rice, Mathematical Statistics and Data Analysis, 3rd Edition, John A. Rice, Duxbury Press. 
4. Campbell and Heyer, Discovering Genomics, Proteomics, & Bioinformatics, 2nd Edition, Benjamin Cummings, 2002. 
5. Cynthia Gibas and Per Jambeck, Developing Bioinformatics Computer Skill, 1st Edition, O’Reilly Publication, 2001. 
6. Computer Fundamental by Pradeep K Sinha and Priti Sinha third Edition BPB publication 2003 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Able to analyze and apply the basics of biostatistics for easy interpretation and representation of data. 

Gain knowledge about Measures of Central tendency, Dispersion and Probability.  

CO2: Theoretical and Practical knowledge of application of correlation and regression analysis, test of 

significance: F and t tests, Chi square test etc. To collect data relating to variables which will be examined and 

calculate descriptive statistics from these data. 

CO3: Provide knowledge of basic principles and concepts of computers existing software to extract information 

and Basic idea of computer languages, number system and codes. 

CO4: Familiarization with data processing, MS office, internet and its applications. 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Skill Development 

M. Sc. Biotechnology I semester  
Core Course : BT-C105: Practical 

[Total Credits : 04; Total Marks= 100; End Semester Exam= 100 ]  

Course objectives: This course enables the students to learn the Basic principles, Instrumentation and 
applications of tools and techniques used in biotechnology lab. The student will also learn the statistical 
principles to apply in an experiment designing.  

Topics Teaching 
Hrs. 

1. To study the Basic principles, Instrumentation and applications of Hot Air Oven. 
2. To study the Basic principles, Instrumentation and applications of Autoclave. 
3. To study the Basic principles, Instrumentation and applications of Centrifuge. 
4. To study the Basic principles, Instrumentation and applications of Laminar Air Flow. 
5. To study the Basic principles, Instrumentation and applications of Water Bath. 
6. To study different stages of meiosis in onion bud. 
7. To study different stages of mitosis on onion root tip. 
8. To perform vital staining of mitochondria of plant/animal cell. 
9. To identify the presence of protein in different samples. 
10. To identify the presence of cholesterol/lipid molecules. 
11. To identify the presence of  sucrose/carbohydrate molecules  
12. To prepare the buffer at required pH (Sodium /potassium phosphate buffer). 
13. To prepare nutrient broth and nutrient agar plates for bacterial growth. 
14. To prepare serial dilution of soil samples for isolation microbes. 
15. To isolate bacteria by using pour- plate method.  
16. To isolate bacteria by using spreading method. 
17. To isolate bacteria by using streaking method. 
18. To prepare different reagents of Gram staining method. 
19. To detect gram - positive and – negative bacteria by using Gram staining methods. 
20. To prepare Potato Dextrose Agra (PDA) for fungal growth. 
21. To stain fungi using Lacto phenol Cotton Blue. 
22. To perform Acid Fast staining with given samples. 
23. To study and perform of T-Test with given samples. 
24. To study and perform of χ2 -Test with given samples. 

Suggested reading 
1. Biotechnology Department Practical Manual 
2. Wilson Walker Practical Biochemistry 
3. Laboratory Manual for Biotechnology by Ashish Verma et al, S chand Publication 
 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1 : To develop practical skills on sterilization, pure culture techniques and identification biomolecules. 

CO2 : To understand the working and handing of laboratory instruments. 

CO3 : To gain knowledge for cultivation of microorganism. 

CO4 : To develop skills for analysis of data/ population samples. 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability 
M. Sc. Biotechnology II semester  

Core Course : BT-C201: Molecular Biology 
[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  

Course Objective: The objective of the course is to understand the principles and techniques of molecular 
biology  
The students will learn the concept of gene, modulation of gene its regulation, modes of transmission including 
advanced knowledge in a specialized field of molecular biology\  

TOPIC TEACHING 

HOURS 

Unit I 
1. Introduction of molecular biology and genetics. 
2. Genome organization – genome, c-value, c-value paradox, genome complexity,  
3. DNA Replication 
 Prokaryotic and eukaryotic DNA replication, mechanism of DNA replication, 

enzymes and accessory proteins involved in DNA replication. 

15 

Unit II 
1. Transcription  
 Prokaryotic transcription and eukaryotic transcription, RNA polymerase, 

General and specific transcription factors, regulatory element and mechanisms 
of transcription regulation. 

2. Transcriptional and post transcriptional gene silencing. 
3. Modification of RNA  
 5’-cap formation, transcription termination, 3’ end processing and 

polyadenylation, splicing, Editing, Nuclear export of mRNA, mRNA stability.  

15 

Unit III 
1. Translation 
 Prokaryotic and eukaryotic translation, the translation machinery, mechanisms 

of initiation, elongation and termination, regulation of translation. 
2. Co- and Post- translational modifications of proteins. 

15 

Unit IV 
1. Protein localization and transport 
 Synthesis of secretary and membrane, import into nucleus. Mitochondria E. R., 

Golgi complex, chloroplast, and peroxisomes, Receptor mediated endocytosis. 
2. Antisense and ribozyme technology 
 Molecular mechanism of antisense molecules, inhibition of splicing, 

polyadenylation and translation.  Disruption of RNA structure and capping 
biochemistry of ribozyme; hammerhead, hairpin and other ribozymes, 
strategies for designing ribozyme, application of antisense and ribozyme 
technologies. 

15 

Suggested Books: 

1. Lodish et al., Molecular cell Biology, 4th Edition, W.H. Freeman & Company, 2000. 
2. Smith & Wood, Cell Biology, 2nd Edition, Chapman & Hall, London, 1996. 
3. Watson et al., Molecular Biology of the gene, 5th Edition, Pearson Prentice Hall. USA, 2003. 
4. B. M. Turner, Chromatin & Gene regulation, 1st Edition, Wiley-Blackwell, 2002. 
5. Benjamin Lewin, Gene X, Edition, Jones and Barlett Publishers, 2007. 
6. Alberts et al; Molecular Biology of the Cell, 4th edition, Garland, 2002. 
7. Recombinant DNA technology by Watson et. al., (Scientific American Books). 
8. Principles of Gene Manipulation by Old and Primrose.(Blackwell). 
9.  Molecular Biotechnology by Glick.  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Advanced understanding of fundamental concepts of molecular biology and genetics. Improved 

understanding of molecular basis of genome organization and function. Develop deep understanding of 

mechanism of DNA replication. 

CO2:  Understand mechanism of transcription in prokaryotes and eukaryotes. Enhance fine molecular 

understanding of operon gene regulation ion in prokaryotes. Develop understanding of the molecular basis of 

gene silencing and RNA processing. 

CO3: Knowledge of mechanism of translation and Co- & post- translation modification in prokaryotic and 

eukaryotic system. To get an insight in to the wide range of mechanisms required for gene regulation in 

different organisms. 

CO4: Ability to understand the protein localization in various organelles and learn the molecular mechanism of 

antisense and ribozyme technology. 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability and Skill Development 

M. Sc. Biotechnology II semester  
Core Course : BT-C202 : Instrumentation and Techniques in Biotechnology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  
 

Course Objectives: To introduce the learner to the basic concept of qualitative and quantitative analysis 
of various biological samples. Students would be taught about the biophysical and biochemical 
techniques currently available to investigate the structure and function of the biological macromolecules. 
Learner would be made aware about the various separation techniques and its instrumentation, principles 
behind each technique, make them familiar with various methods of analysing the output data and to 
build a strong foundation in the area of Biotechnology.  

Topics Teaching 
Hrs. 

Unit  I 
1. Photometry – Basic principles, Instrumentation and applications of UV-Visible 

spectrophotometry 
2. Infrared (IR) spectroscopy and its applications 
3. Fluorescence spectroscopy – principle, instrumentation and applications. 
4. Mass spectroscopy – Mass analyzers, principle, instrumentation and 

applications. 

15 

Unit II 
1. Raman spectroscopy and its applications  
2. Electron spin resonance (ESR) spectroscopy and applications 
3. Nuclear magnetic resonance (NMR) Spectroscopy – principle, instrumentation 

and applications 
4. Circular Dichroism (CD) spectroscopy – principle, instrumentation and 

applications 
5. X-ray Crystallography – principle, instrumentation and applications 

15 

Unit III 
1. Centrifugation – basic principle, types and applications 
2. Chromatography: Principle, types and applications of Paper, Thin layer, High 

performance liquid chromatography; Column Chromatography – Gel filtration, 
Ion exchange chromatography, affinity chromatography, adsorption 
chromatography. 

3. Electrophoresis: Principle, types and applications; Agarose gel, PAGE, SDS-
PAGE, Iso-electric focusing, Two Dimensional gel electrophoresis, Immuno-
electrophoresis, Capillary electrophoresis, Pulse Field gel electrophoresis. 

4. Autoradiography – Principle and applications, radioisotopes used in biology and 
their application. 

15 

Unit IV 
1. Microscopy – Basic principle and components of microscope, phase contrast 

and fluorescent and Confocal microscopes 
2. Electron microscopy – principle and applications 
3. Sequencing techniques for proteins and nucleic acids 
4. Detection of molecules using flow cytometry and in-situ localization by 

hybridization techniques such as FISH and GISH 

15 

Suggested reading 
1. Biochemical Techniques : Theory and Practice by Robyt and White 
2. Principles of Instrumental Analysis by Skoog and West 
3. Analytical Biochemistry by Holme and Peck 
4. Biological Spectroscopy by Campbell and Dwek 
5. Organic Spectroscopy by Kemp 
6. A Biologist’s Guide to Pronciples and Techniques of Practical Biochemistry by Wilson and Goulding 



7. Principles of Instrumental Analysis by Skoog, Hollar and Nicman 
8. Physical Biochemistry: Applications to Biochemistry and Molecular Biology by Freifelder 
9. Hawk's physiological chemistry Ed. by Oser (McGraw Hill). 
10.Biochemical methods By Sadasivam and Manikam (Wiley Eastern limited). 
11. An introduction to practical biochemistry by D.T.Plummer (McGraw Hill). 
12. Laboratory manual in Biochemistry by J.Jayaraman (Wilety Eastern limited). 
13. Biochemistry - a laboratory courses by J.M.Beckar (Academic Press). 
14. Manual of clinical laboratory immunology by Rose NR. 
15. The experimental foundations of modern immunology by Clark W.R. 
16 Practical Biochemistry, by Wilson Walker 
 
 
Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Understand and interpret the basic principles, Instrumentation and applications of UV-Visible 

spectrophotometry, Infrared (IR) spectroscopy, Fluorescence spectroscopy, Mass spectroscopy. 

CO2: Gain knowledge of principle, instrumentation and applications Raman spectroscopy, Electron spin 

resonance (ESR) spectroscopy, Nuclear magnetic resonance (NMR) Spectroscopy, Circular-Dichroism 

(CD) spectroscopy, X-ray Crystallography. 

CO3: Understand and Interpret the Basic Principle, Types and Applications of Centrifugation, 

Chromatography, Electrophoresis, Autoradiography. It also helps students to develop the idea of 

separation of plant pigments and amino acids using chromatographic methods and determine the tissue 

(or cell) localization of a radioactive substance. 

CO4: Remember the basic principle and components of Microscopy,  process of sequencing techniques for 

proteins and nucleic acids, interpret and analyzed the molecules using flow cytometry and in-situ 

localization by hybridization techniques such as FISH & GISH 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability 

M. Sc. Biotechnology II semester  
Core Course : BT-C203:Biology of Immune System 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  
 

Course Objectives: The objective of this course is to provide a detailed overview of immune system to 
the learners. The learner will understand structure, organization and functions of various components of 
the immune system like antigen, antibody, organs, MHC, cytokines and others in the defence system of 
the body. It would also make them understand the concepts of innate and adaptive immunity, immune 
diversity and specificity, autoimmunity, hypersensitivity, transplantation and others. 

Topics Teaching 
Hrs. 

Unit  I 
1. Immune response: innate and adaptive immune system, cells and molecules 

of immune system, Cells of the Immune system : Hematopoiesis and 
differentiation , Lymphocyte trafficking , B-lymphocyte , Macrophage 
Dendritic cells , Natural killer  and Lymphokine activated killer cells, 
Eosinophils , Neutrophils and Mast cells . 

2. Clonal selection theory. 
3. Organization and structure of lymphoid organ. 
4. Nature and biology of antigens and super antigens. 
5. Antibodies structure and function. 

15 

Unit II 
1. Antigens antibody interactions. 
2. Major histocompatibility complex. 
3. BCR & TCR, generation of diversity. 
4. Regulation of immune response: 
 -  Antigen processing and presentation , generation of humoral and cell 

mediated immune response . 
 -  Activation of B & T –lymphocytes. 
 -  Cytokines and their role in immune regulation. 
 -  T-cell regulation, MHC restriction. 
 -  Immunological tolerance. 

15 

Unit III 
1. Complement system. 
2. Cell mediated cytotoxicity: Mechanism of T cell and NK cell mediated 

lysis, Antibody dependent cell mediated cytotoxicity, macrophage mediated 
cytotoxicity. 

3. Hypersensitivity. 
4. Autoimmunity 

15 

Unit IV 
1. Transplantation 
2. Immunity of infectious agents (intercellular, parasites helminthes & 
viruses) 
3. Tumor Immunology. 
4. AIDS and other Immunodeficiency. 
5. Hybridoma Technology and monoclonal antibodies. 
6. Catalytic antibodies 

15 

 



Suggested reading 
1. Kuby, RA Goldsby, Thomas J. Kindt, Barbara, A. Osborne Immunology, 6th Edition, Freeman, 2002. 
2. Brostoff J, Seaddin JK, Male D, Roitt IM., Clinical Immunology, 6th Edition, Gower Medical Publishing, 
2002. 
3. Janeway et al., Immunobiology, 4th Edition, Current Biology publications., 1999. 
4. Paul, Fundamental of Immunology, 4th edition, Lippencott Raven, 1999. 
5. Goding, Monoclonal antibodies, Academic Press. 1985.  
6. Essentials of Immunology by Roit (ELBS). 
7. Immunology by Roit et.al (Harper Row). 
8. Text book of Immunology by S.T,Barrot (Mosby). 
9. Principles of Microbiology and Immunology by Davis et.al., (Harper). 

 
 
Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Familiarize with the concept of non-specific (innate) and specific (acquired) resistance mechanism 

developed in human beings against pathogens and other non-self factors which is the basis of this course. 

CO2. Get an insight into the formation, types, organization and functional specificity of different cellular and 

organ level components conferring resistance in human being. To understand the nature, types and 

function of antigens that induce immunological response in man and how the product of this response 

(antibody, B and T cells) help in neutralizing them (agglutination and precipitation reactions). To have 

the concept of different mediators/cell signaling molecules (cytokines: interferons, Interleukins and 

chemokines) associated with immunological responses as well as their biological consequences. 

Understanding the role of antibody/antigen in disease diagnosis. To deal with the different diagnostic 

and serological approaches for the study of interaction between an antigen and its specific antibody 

including Widal Test, immunodiffusion, Immuno-electrophoresis, ELISA and RIA.  

CO3. Understand the concepts of Complement system; Cell mediated cytotoxicity, Hypersensitivity, and 

Autoimmune disorders.  

CO4. Analyse the immune system in organ transplantation oncogenesis and immune deficiency and induced 

immunity to overcome such abnormalities. 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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M. Sc. Biotechnology II semester  
Core Course : BT-C204 : Genetics 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives: The objective of this course is to provide a detailed overview of DNA Damage and 
DNA repair. The student will able to learn the methods of gene mapping, molecular markers for genome 
analysis as well as new generation recombinant DNA vaccines 

TOPIC Teaching 

Hrs. 

UNIT –I 
1. Gene as unit of mutation and recombination. 
2. Molecular nature of mutations; mutagens.  
3. Type of DNA damage (deamination, oxidative damage, alkylation, pyridine 

dimmers).  
4. Ame’s test for mutagenesis  
5. DNA repair- photorepair, excision or dark repair, recombinational repair, SOS 

repair. 

15 

UNIT-II 
1. Methods of genetic analysis and genetic mapping, Pedigree analysis, lod score 

for linkage testing. 
2. Recombination - Homologus recombination - Holiday junction, site specific 

recombination - FLP/FRT and Cre lox recombination, Rec A and other 
recombinases 

3. Quantitative genetics: Polygenic inheritance, heritability and its measurements, 
QTL mapping. 

4. Molecular markers in genome analysis, RFLP, RAPD, AFLP, STS, SCAR 
(Sequence characterized amplified regions), microsatellite, SSCP, QTL.  

15 

UNIT- III 
1. Bacterial genetic system: transformation, conjugation and transduction. 

Bacterial genetics map with reference to E.coli. 
2. Complementation analysis, cir-trans test, deletion mapping, Benzer’s concept of 

cistron, concept of overlapping genes. 

15 

UNIT- IV 

 
1. Southern, Northern and florescence in situ hybridization for genome analysis 
2. Chromosome micro-dissection and micro-cloning. 
3. Important application of advances in microbial genetics. Production of proteins. 
4. Conventional as well as new generation recombinant DNA vaccines, design and 

advantages 

15 

Suggested Reading 
1. Maloy SR, Cronan JE Jr., and Freifelder D, Microbial Genetics, Jones Bartlett Publishers, Sudbury, 
Massachusetts, 2006. 
2.  Principles of Genetics by Sinnet et.al,., (McGraw Hill). 
3.  Principles of Heridity by Robert Tumarin. 
4.  Genetics by M.W.Strick Berger (Mac Millan). 
5.  Cell and Molecular Biology by E, D. P. De Roberties (International edition). 
6. Microbial Genetics, Malloy, S.R., Cronan, J.E. Jr and Freifelder, D.Jones, Bartlett Publishers 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1 : Understand the gene mutation, recombination, DNA damage and repair mechanism and their role in 

livings cells. Learn the identification of various chemical and physical mutagens. 

CO2: Learn the concepts of Linkage, Sex Determination, Autosomal and Sex Linked inheritance by Pedigree 

analysis, Quantitative genetics and Physical and genetic mapping.  

CO3: Learn the concepts of bacterial genetics, recombination, complementation analysis and apply it. 

CO4: Apply the genetic technique to analyse the diseases and generation of recombinant DNA vaccines by 

genetic engineering and diverse application in industrial set up.  

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Skill Development 

M. Sc. Biotechnology II semester  
Core Course : BT-C205: Practical 

[Total Credits : 04; Total Marks= 100; End Semester Exam= 100 ]  

Course objectives: This course enables the students to learn basic practical knowledge of biotechnology 
lab and principles associated with experimentation.  

Topics Teaching 
Hrs. 

1. To isolate DNA from plant /animal  cell/bacterial samples. 
2. To isolate RNA from plant /animal/bacterial samples. 
3. To prepare 50X TAE buffer for gel electrophoresis. 
4. To determine the purity of DNA by using agarose gel electrophoresis. 
5. To determine the concentration of DNA and RNA by using UV spectrophotometer. 
6. To separate the mixture of amino acid by paper chromatography. 
7. To separate the component of mixture of amino acid by thin-layer chromatography (TLC). 
8. To study the structure and function of HPLC. 
9. To separate proteins by Polyacrlyamide gel electrophoresis (PAGE). 
10. To separate subunits of  protein by sodium dodecyl sulphate  polyacrlyamide gel 

electrophoresis (SDS-PAGE). 
11. To perform FISH for detection the expression of gene. 
12. To perform ABO blood group typing by using Haemaggulation Method. 
13. To perform cell counting by haemocytometer. 
14. To determine blood sugar level in blood sample.  
15. To detect the Ag-Abs interaction by double immune diffusion method. 
16. To prepare single cell suspension cell culture from spleen. 
17. To isolate peripheral blood mononuclear cells from blood sample. 
18. To perform Ames test for detection of mutagenic potency of compound. 
19. To perform restriction fragment length polymorphism (RFLP). 
20. To performed Southern blot for the identification of copy numbers of gene. 
21. To detect genetic disorder related to Sex-linked by using pedigree analysis in a given 

problem. 

Suggested reading 
1. Biotechnology Department Practical Manual 
2. Wilson Walker Practical Biochemistry 
3. Laboratory Manual for Biotechnology by Ashish Verma et al, S chand Publication 
 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: To impart hands-on training in DNA, RNA, protein isolation and estimation methods. 

CO2: To impart practical knowledge on understand pattern of Sex- linked disorders in human population. 

CO3: Understand the procedure of separating compounds by using chromatography 

CO4: To develop skills for identification genes and potency of mutagenic chemicals. 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability and Skill Development 

M. Sc. Biotechnology III semester,  
Core Course : BT-C301: Animal Cell Science and Technology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives: The objective of this course is to provide a Theoretical knowledge of various topics 
as per the syllabus including basic cell culture techniques; Primary culture, secondary culture; Transfection, 
pleuripotency, stem cells etc application of animal biotechnology in tissue engineering and vaccines.  
 

Topics Teaching 
Hrs. 

Unit  I 
1. Structure and organization of animal cell. 
2. Equipment and materials for animal cell culture technology. 
3. Primary and established cell line culture. 
4. Introduction to the balanced salt solutions and simple growth medium. 
 Brief discussion on the chemical, physical and metabolic functions of different 

constituents of culture medium. Role of carbon-dioxide; Role of serum and 
supplements. 

5.  Serum and protein free defined media and their application. 

15 

Unit II 
1. Measurement of viability and cytotoxicity. 
2. Biology and characterization of culture cells. Measuring parameters of growth 
3. Basic techniques of mammalian cell culture in vitro; disaggregation of tissue 

andprimaryculture; cell separation. 
4. Scaling-up of animal cell culture. 

15 

Unit III 
1. Cell synchronization. 
2. Cell cloning and micromanipulation. 
3. Cell transformation. 
4. Application of animal cell culture. 
5. Stem cell culture, embryonic stem cells and their applications. 
6. Cell culture based vaccines. 

15 

Unit IV 
1. Somatic cell genetics. 
2. Organ and histotypic culture. 
3. Measurement of cell death. 
4. Three dimensional culture and tissue engineering. 
5. Animal Cloning – methodology, its application and limitations. 

15 

Suggested Reading 
1. Animal cell culture – A practical approach Ed. By John R.W. Masters (IRL Press). 
2. Animal cell culture techniques, Ed. Martin clyenes (Springer). 
3. Comprehensive Biotechnology. Vol. 4. M. Moo-Young (Ed-in-chief), Pergamon Press, Oxford. 
4. Elements of Biotechnology by PK Gupta (Rastogi& Co). 
5. Biotechnology by Kashav. T (Wiley Eastern Ltd). 
6.Concepts in Biotechnology by Balasubrahmanianet. al.,(University press). 
7.Principles and practices of aquaculture by TVR Pillay. 
8.Coastal aquaculture by Santhanam. 
9.Animal cell culture by Ian Freshney. 
10.Molecular Biotechnology by Glick. 

  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1. Familiarize with the reagents, equipments, cell culture media, cell line culture and other relevant 

material to animal cell culture technology.  

CO2. Apply the knowledge of viability and cytotoxicity of the cultured cells and scaling up. 

CO3. Explore the biomedical research involving tissue engineering that aims to grow and replace tissue 

in-vitro using stem cell technology. Learn vectorless and vector mediated gene transfer methods for animal cell 

cloning, cell synchronization and transformation. Study of various approaches related to vaccine production, 

disease diagnostic assays and many other assays involved in animal health management. 

CO4. Able to measure the cell death, organ and histotypic culture and animal cloning by using genetic 

engineering techniques to improve animals for human welfare.  

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability and Skill Development 

M. Sc. Biotechnology III semester,  
Core Course : BT-C302 :Genetic Engineering 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives: The student will understand various approaches to conducting genetic engineering 
and their applications in biological research as well as in biotechnology industries which is reflected in 
the contents of this course.  The student will able to demonstrate the innovative utilization of 
manipulating enzymes, various cloning and expression vectors. Student will able to interpret the 
applications of genetic engineering in biotechnological research and strategic uses of recombinant DNA 
techniques, PCR techniques, methods for protein-DNA interactions, gene silencing and genome editing 
technologies. 

Topics Teaching 
Hrs. 

Unit  I 
1. Scope of Genetic Engineering. 
2. Isolation of enzymes, in-vitro synthesis of DNA and patenting of life forms. 
3. Restriction enzymes and  modification enzymes. 
4. Nucleic acid Purification and Yield Analysis. 
5. Nucleic Acid Amplification, PCR and Its application 

15 

Unit II 
1. Gene cloning Vectors 
 Plasmids, bacteriophage, phagemides, cosmids, Artificial Chromosomes. 
2. Restriction mapping of DNA fragments and Map construction.  
3. cDNA Synthesis - mRNA enrichment, reverse transcription, DNA primers, 

linkers, Adapters and their chemical synthesis, Library construction and 
screening. 

4. Alternative strategies of Gene Cloning. 
 Cloning interacting genes- Two and three hybrid systems. 
5. Nucleic acid microarrays. 

15 

Unit III 
1. Site directed Mutagenesis and Protein Engineering. 
2. How to study the Gene Regulation? 
 DNA transfection, Northern blot, Primer extension, SI mapping, Rnase 

protection assay. 
3. Expression Strategies for heterologous genes 
 Expression in bacteria, expression in Yeast, expression in insects and insect 

cells, expression in mammalian cells. 
4. Processing of Recombinant proteins. 
 Purification and stabilization of proteins. 

15 

Unit IV 
1. Phase Display. 
2. T-DNA and Transposon Tagging   
3. Transgenic and gene Knock out Technologies 
 Targeted gene replacement, chromosome engineering. 
4. Gene Therapy. 
 Vector engineering, Strategies of delivery, gene replacement/ augmentation, 

gene correction, gene editing, regulation and silencing. 

15 

 
 



Suggested Reading 
1. S.B. Primrose, R.M. Twyman and R.W.Old; Principles of Gene Manipulation. 6th Edition, S.B.University 
Press, 2001. 
2. J. Sambrook and D.W. Russel; Molecular Cloning: A Laboratory Manual, Vols 1-3, CSHL, 2001. 
3. Brown TA, Genomes, 3rd ed. Garland Science 2006 
4. Selected papers from scientific journals. 
5. Technical Literature from Stratagene, Promega, Novagen, New England Biolab etc. 
6. Genetic Engineering by Sandhya Mitra 
7. Gene Technology by SN Jogdand. 
 

 

Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Recite key aspects of various enzymes in gene manipulation techniques to explore recombinant DNA  

techniques and in-vitro synthesis of DNA. The student learns to purify and amplify the nucleic acids by high 

throughput techniques used in genomics and transcriptomics. Capable to recognize importance of protection of 

new knowledge and innovations and its role in business.   

CO2: Construct plasmid vectors and illustrate them to comprehend more about its structure and functions. The 

students recall the principles of genetic engineering and the vectors used in cloning, methods of introduction of 

gene and expression. The students appreciate the different cloning strategies and their expression. Construction 

and screening of genomic and c DNA libraries. Get an insight into the concept of different vectors (plasmids, 

cosmids, phagemids, and artificial chromosome vectors) that act as carrier of DNA fragment between cellular 

organisms during genetic modification. 

CO3: Demonstrate the ability of designing recombinant molecules and conducting experiments involving 

genetic manipulation and purification. Assess methods of transformation and analyses cloned genes for their 

markers 

Understand the different expression strategies for heterologous genes and their processing. 

CO4: Employ various gene editing, engineering, tagging and replacement techniques for gene therapy using 

different vectors and recombinant products.  

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability, Entrepreneurship and Skill Development 

M. Sc. Biotechnology III semester  
Core Course : BT-C303: Bioprocess Engineering and Technology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  

Course Objectives: The student will learn the concepts of screening, optimization and maintenance of 
cultures and to introduce the students to the various concepts of microbial growth kinetics, fermentation and 
bioprocess engineering. Course will enable the students to learn basics principles of fermentation techniques, 
design of fermentors and techniques involved in Upstream and downstream bioprocessing. 

Topics Teaching 
Hrs. 

Unit  I 
1. Introduction to bioprocess Engineering. 
2. Bioreactor and fermentor 
3. Isolation, Preservation and Maintenance of Industrial Microorganism. 
4. Kinetic of Microbial Growth and death. 

15 

Unit II 
1. Media for industrial fermentation. 
2. Air and media sterilization. 
3. Type of fermentation process; Analysis of batch, fed batch and continuous 

bioreactors, stability of microbial reactors, specialized bioreactors (pulsed 
fluidized photo bioreactors etc). 

15 

Unit III 
1. Measurement and control of bioprocess parameters. 
2. Downstream Processing: Introduction, Removal of microbial cell and solid 

matter, foam precipitation, filtration, centrifugation, cell disruption, liquid-
liquid extraction, chromatography, membrane process Drying and 
crystallization effluent treatment; D.O.C. and C.O.D. treatment and disposal 
of effluents. 

3. Whole cell immobilization and their industrial applications 

15 

Unit IV 
1. Industrial production of chemical; Alcohol (ethanol), Acids (citric 

acetic,gluconic) solvents (glycerol, acetone), Antibiotics (penicillin, 
tetracycline) Amino acids (lysine, glutamic acid) ,Single cell protein. 

2. Use of microbes in mineral beneficiation and oil recovery. 
3. Introduction to food technology: 

-Elementary idea of canning and packing. 
-Sterilization and pasteurization of food products. 
-Food preservation. 

15 

Suggested Reading 
1. Jackson AT., Bioprocess Engineering in Biotechnology, Prentice Hall, Engelwood Cliffs, 1991. 
2. Shuler ML and Kargi F., Bioprocess Engineering: Basic concepts, 2nd Edition, Prentice Hall, Engelwood 
Cliffs, 2002. 
3. Stanbury RF and Whitaker A., Principles of Fermentation Technology, Pergamon press, Oxford, 1997. 
4. Baily JE and Ollis DF., Biochemical Engineering fundamentals, 2nd Edition, McGraw-Hill Book Co., New 
York, 1986. 
5. Aiba S, Humphrey AE and Millis NF, Biochemical Engineering, 2nd Edition, University of Tokyo press, 
Tokyo, 1973. 
6. Comprehensive Biotechnology: The Principles, Applications and Regulations of Biotechnology in Industry, 
Agriculture and Medicine, Vol 1, 2, 3 and 4. Young M.M., Reed Elsevier India Private Ltd, India, 2004. 



7. Mansi EMTEL, Bryle CFA. Fermentation Microbiology and Biotechnology, 2nd Edition, Taylor & Francis 
Ltd,UK, 2007. 
 

Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Understand the structure, operation and functions of various bioreactors and fermentors  apply the 

knowledge of isolation and preservation, maintainance of microorganism in industry.   

CO2: Able to prepare media and sterilization. Able to apply the kinetics in fermentation process. 

CO3: Learn the basic techniques related to downstream processing. 

CO4: Critical analysis of the role of microorganisms for the production and preservation of biotechnological 

products in different industries. 
Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability and Entrepreneurship 
M. Sc. Biotechnology III semester  

Elective Course : BT-E304: Basic Bioinformatics 
[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  

Course Objectives: The major objective of this course is to provide knowledge of bioinformatics tools as 
well as use of bioinformatics in biological studies. 

Topics Teaching 
Hrs. 

Unit  I 
1. Introduction to Bioinformatics - an overview, introduction and scope of 

bioinformatics. 
2. Use of bioinformatics in nucleic acid sequence database, brief knowledge of 

sequence alignment and its significance 
3. Introduction of Biological databases – Primary sequence database (Protein and 

DNA), Secondary database, composite database. 
4. Applications of bioinformatics 

- Clinical informatics 
- Cheminformatic resources and pharmacoinformatics 

15 

Unit II 
1. Searching database and locating genes, Alignment of gene sequences, Local and 

Global.  
- Nucleic acid sequence databases: GenBank, EMBL 
- Protein sequence databases: SWISS-PROT, TrEMBL, PIR 
- Genome Databases at NCBI, EBI 
- Derived Databases: basic concept of derived databases, PROSITE, Pfam, 
- Repositories for high throughput genomic sequences: EST, STS 
2. Gene structure prediction: CENSOR, RepeatMasker; detection of functional sites 

in DNA sequences-PromoterScan and GenScan. 
3. Biodiversity and ecosystem based databases 

15 

Unit III 
1. Analysis of DNA sequence: Sequence Similarity, Homology and Alignment; 

BLAST, FASTA, Multiple sequence alignment (ClustalW, Psi BLAST). 
Statistical significance of alignments score, motifs and pattern analysis. 

2. Designing primers of specific gene. 
3. Generation of restriction maps, Generating Phylogenetic trees based on DNA 

sequence and evolutionary relationship. Phylogenetic trees (PHYLIP) 
4. Phylogenetic Inference Package, Sites and Centres 

15 

Unit IV 
1. Protein sequence, structures and interacting proteins databases 
2. Predicting ORFs, location of transcription start point and end point, getting 

polypeptide sequence from a nucleotide sequence. 
3. Analysis of proteins: Protein classification, homology modeling,  
4. Protein Structure Visualization: tools for structure prediction, validation and 

visualization;Pymol, Protein Data Bank (PDB) and PDB format. 

15 

Suggested Reading 
1. N. C. Jones, P. A. Pevzner, An Introduction to Bioinformatics Algorithms, MPI Press 2004. 
2. D. W. Mont, Bioinformatics: Sequence and Genome Analysis, CSHL Press. 
3. D. Gusfield, Algorithms on Strings, Trees, and Sequences: Computer Science and ComputationalBiology, 

Cambridge University Press, 1997. 
4. Barnes & Gray: Bioinformatics for geneticists (2003, Wiley) 
5. Lesk: Bioinformatics (2nd ed 2006, Oxford) 
6. Westhead et al: Bioinformatics Instant Notes (Indian ed 2003, Viva Books) 
7. Mount, Bioinformatics (2nd ed 2006, CBS) 



8. Hunt and Livesey: Functional Genomics (2006, Oxford) 
9. Campbel: Discovering Genomics, Proteomics and Bioinformatics (2006, LPE) 
10. Bioinformatics: A practical guide to the analysis of genes and proteins. Baxevanis A.D and 
Ovellette B.F.F., Wiley-Interscience, (2002). 
 

 

Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Understand the role of computer science in predicting structure and function of biomolecules. Ability to 

apply existing softwares and online tools effectively to extract information from large databases and to use this 

information in computer based modeling. 

CO2: Know about variety of databases information available for alignment various aspects of macromolecules 

structure and function. Role of bioinformatics tools in gene analysis. 

CO3: Understand the similarities and differences among living organisms on the basis of genetic information  

CO 4 Interpret correctly the outputs from tools used to analyze biological data and make meaningful predictions 

from these outputs 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability 

M. Sc. Biotechnology III semester  
Elective Course : BT-E305: Basic Genomics and Proteomics 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  

Course Objectives : This course enables students to learn basic of genomics, transcriptomics and 
microarray, applications of genomics, proteomics, types of proteomics, techniques in proteomics, applications 
of proteomics. 

Topics Teaching 
Hrs. 

Unit  I 
Genome  

1. Brief overview of prokaryotic and eukaryotic genome organization;  
2. Extra-chromosomal DNA: bacterial plasmids, mitochondria and chloroplast. 
3. Human Genome Project 

15 

Unit II 
Genome Mapping :  

1. Genetic and physical maps;  
2. Markers for genetic mapping;  
3. Methods and techniques used for gene mapping, physical mapping,  
4. Linkage analysis, cytogenetic techniques, FISH technique in gene mapping, 

Somatic cell hybridization, in situ hybridization, comparative gene 
mapping. 
Comparative Genomics :  

5. Identification and classification of organisms using molecular markers- 16S 
rRNA typing/sequencing, SNPs;  

6. Use of genomes to understand evolution of eukaryotes, track emerging 
diseases and design new drugs;  

7. Determining gene location in genome sequence  

20 

Unit III 
1. Proteome and Proteomics:  
- Aims, strategies and challenges in proteomics;  
- Proteomics technologies: 2D-PAGE, isoelectric focusing, mass 

spectrometry, MALDI-TOF, yeast 2-hybrid system, proteome databases. 

10 

Unit IV 
Functional Genomics and Proteomics :  

1. Transcriptome analysis for identification and functional annotation of gene, 
Contig assembly, chromosome walking and characterization of 
chromosomes, mining functional genes in genome,  

2. Gene function- forward and reverse genetics, gene ethics;  
3. Protein-protein and protein-DNA interactions;  
4. Protein chips and functional proteomics;  
5. Clinical and biomedical applications of proteomics;  
6. Introduction to metabolomics, lipidomics, metagenomics and systems 

biology. 

15 

Suggested Readings 
1. Concepts and Techniques in Genomics and Proteomics by N Saraswathy, P Ramalingam Elsevier.  
2. Genomics and Proteomics: Principles, Technologies, and Applications. byDevarajanThangadurai (Editor), 

JeyabalanSangeetha (Editor). Apple Academic Press; 1st edition (2015) 
3. Principles of Gene Manipulation and Genomics by Sandy Primrose and Richard Twyman Blackwell 

Publishers Edition 7 (2006) 



4. Recombinant DNA : Genes and Genomics : Short Course, By JD Watson, Publisher W.H. Edition 3 (2607) 
5. Chapter 8 Basics of proteomics by Saurabh Bhatia In : Introduction to Pharmaceutical Biotechnology, Volume 

2 Enzymes, proteins and bioinformatics IOP Publishing Ltd (2018) 
6. S. Sahai - Genomics and Proteomics, Functional and Computational Aspects, Plenum Publication, 1999. 
7. Pennington & Dunn - Proteomics from Protein Sequence to Function, 1 st edition, Academic Press, San 

Diego, 1996. 
8. Introduction to proteomics: Tools for new biology by Daniel C. Liebler, Humana Press.  

 

 

Course Outcomes : After completing this course, student is expected to learn the following: 

CO1 Understand the molecular characterization of human genome and human genome project. 

CO2 Recognize and interpret the techniques involved in genomics and proteomics. Administer the principles to 

discover novel drug. 

CO3 Learn the techniques involved in structural and functional proteomics 

CO4 Apply protein- protein and protein-DNA interaction to make protein / DNA chips for clinical and medical 

diagnostics.  

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 

  

 PO

1 

PO 

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO 

10 

PO 

11 

PSO

1 

PSO

2 

PSO

3 

PSO

4 

PSO

5 

PSO

6 

CO1 3 3 3 3 - 1 - - 2 - 3 2 2 3 1 1 - 
CO2 3 3 3 3 - 1 - - 2 - 3 2 2 3 1 1 2 
CO3 3 3 3 3 - 1 - - 2 - 3 2 2 3 1 1 2 
CO4 3 3 3 3 - 1 - 1 2 - 3 2 2 3 1 1 1 



Skill Development 

M. Sc. Biotechnology III semester  
Core Course : BT-C306: Practical 

[Total Credits : 04; Total Marks= 100; End Semester Exam= 100 ]  

Course objectives: This course enables the students to learn basic practical knowledge of biotechnology 
lab and principles associated with experimentation.  

Topics Teaching 
Hrs. 

1. To prepare balanced salt solution for animal cell culture. 
2. To prepare tissue culture media for animal cell culture. 
3. To perform cell viability assay for detection of viable cells. 
4. To perform test for detection of cell death in sample. 
5. To perform cell-cell fusion by using polyethylene glycol (PEG). 
6. To screen transformed bacterial cells by using Blue- white selection method. 
7. Digestion of λ DNA by restriction enzyme and their sample analysis using RFLP.  
8. To synthesize C-DNA from different RNA samples for analysis of genes 

expression/amplification. 
9. To design primers for testing genomic DNA contamination in C- DNA samples. 
10. To design primers for site-directed mutagenesis (SDM) to change in codon sequence. 
11. To amplify desire gene sequence by using polymerase chain reaction (PCR). 
12. To perform DNA sequencing for amplify gene sequence/clone sequence. 
13. To prepare competent cell for transformation a clone/construct. 
14. To study bacterial growth kinetics, doubling time and different phases. 
15. To prepare media for industrial/fermentation process and its sterilization. 
16. To perform different method cell disruption – mechanical and chemical methods. 
17. To sterilize laboratory fermentor and other instrument. 
18. To perform ethanol production in laboratory at small scale.  
19. To check DO, BOD, salt and ammonia in a given water sample. 
20. To retrieve genomic and protein sequences from NCBI databases.  
21. To compare different protein sequences for homology analysis by using Clustal W 

alignment. 
22. To construct phylogenic tree by using different protein sequences for analysis of 

evolutionary study. 
Suggested reading 
1. Biotechnology Department Practical Manual 
2. Wilson Walker Practical Biochemistry 
3. Laboratory Manual for Biotechnology by Ashish Verma et al, S chand Publication 
 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: To impart knowledge on handling and the culture of animal cell culture media and animal cell line. 

CO2:  To develop knowledge for analysis expression of a gene and to introduce mutation.  

CO 3: To identify and analyze the environmental waste water sample 

CO4:  To learn the bioinformatics tools for solving the molecular biological problems 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability, Entrepreneurship and Skill Development 

M. Sc. Biotechnology IV semester  
Core Course : BT-C401:Plant Biotechnology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ]  

Course Objectives : In this course students will learn the basic concepts and principles of in vitro 
propagation methods, cryopreservation, genetic transformation methods, genetic manipulation, marker 
assisted plant breeding and QTL mapping. To provide knowledge on genetic engineering in the 
improvement of plants for human welfare. 

Topics Teaching Hrs 
Unit  I 

1. Introduction to cell and tissue culture, tissue culture as a technique to produce novel 
plants and hybrids. 

2. Tissue culture media (composition and preparation). 
3. Initiation and maintenance of callus and suspension culture, single cell clones. 
4. Organogenesis, somatic embryogenesis; transfer and establishment of whole plant 

in soil. 

15 

Unit II 
1. Shoot tip culture, rapid clonal propagation and production of virus free plants. 
2.  Embryo culture and embryo rescue. 
3. Protoplast isolation, culture and fusion, selection of hybrid cells and regeneration of 

hybrid plants; symmetric or asymmetric hybrids cybrids. 
4. Anther, pollen and ovary culture for production of haploid plants and homozygous 

lines . 
5. Cryopreservation, slow growth and DNA banking for germplasm conservation. 

15 

Unit III 
1. Plant Transformation technology – basis of tumor formation, hairy root, feature of Ti 

and Ri plasmids, mechanism of DNA transfer, role of virulence genes. 
2. Use of Ti and Ri as vectors - binary vectors and co integrate vector. 
3. Genetic markers – reporter gene, selectable marker genes.  
4. Transgenic stability – use of 30S promoter, reporter gene with introns, use of scaffold 

attachment regions. 
5. Methods of nuclear transformation - viral vectors and their applications, vector less or 

direct DNA transfer. 
6. Chloroplast transformation. 

15 

Unit IV 
1. Application of plant transformation for productivity and performance  
 Herbicide resistance -phosphoinothricin, glyphosate, sulfonyl urea, atrazine. 
 Insect resistance - bt genes Non bt like protease inhibitors. Alpha amylase inhibitor. 
 Virus resistance - coat protein mediated, nucleocapsid gene. 
 Disease resistance - chitinase, 1-3 beta glucanase, RIP, antifungal proteins thionins, 

PR proteins. 
 Nematode resistance. 
 Abiotic stress post-harvest losses - long a shelf life of fruits and flowers, uses of ACC 

synthase, polygalacturonase, ACCoxidase. 
 Male-sterile lines - bar and barnase system. 
 Carbohydrate composition and storage - ADP glucose pyrophosphorylase. 
2. Plant secondary metabolites - control mechanisms and manipulation of 

phenylpropanoid pathway, shikimate pathway, alkaloids, industrial enzymes, 
biodegradable plastic –polyhyroxybutyrate, Therapeutic proteins, lysosomal enzyme 
antibodies, edible vaccines,  

3. Green House. 

15 

 
 



Suggested Reading 
1. Introduction to Plant Biotechnology, H S Chawala 2009, 3rd Edition, Science Publishers  
2. Agricultural Biotechnology, 1st edition, (2008) Rawat H, Oxford Book Co, India. 
3. Agrobiotechnology and plant tissue culture, Bhojwani SS, Soh WY, Oxford & IBH Publ, India 
4. Agricultural Biotechnology, (2005), Kumar HD, DayaPubl House, India 
5.Plant tissue culture and molecular markers: Their role in improving crop productivity Ashwani Kumar, 
Shekhawat NS (2009) (IK International) 
6. Plant Biotechnology by A. Slater, N.W. Scott and M.R. Fowler (Oxford University press). 
7. Biotechnology in Agriculture by Swaminathan, M.S (Mc. Milllan India Ltd). 
8. Biotechnology and its applications to Agriculture, by Copping LG and P.Rodgers (British Crop Projection).  
9. Plant Biotechnology, by Kung, S.andC.J.Arntzen (Butterworths). 
10. Biotechnology By U Satyanarayana. 
 
 

Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Establish different types of plant cultures.  

CO2: Develop skill in raising transgenics resistant to biotic & abiotic stresses & quality characteristics and their 

role in crop improvement 

CO3: Apply the practical skills for entrepreneurial development.  

CO4: Design and implement experimental procedures using relevant techniques.  Apply the concepts of 

Biotechnology in Environmental Management. 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability and Entrepreneurship  

M. Sc. Biotechnology IV semester  
Core Course : BT-C402:Environmental Biotechnology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives: This course will orient students to various aspects of environment and life forms that 
includes energy and environment, pollution and environment, waste management, bioremediation removing 
pollutants from environments, environment monitoring and informatics. 

Topics Teaching 
Hrs. 

Unit  I 
1. Environment: basic concepts and issues. 
2. Environmental pollution: types of pollution, Methods for the measurement of 

pollution, Methodology of environment management the problem solving approach, 
its limitation. 

3. Air pollution and its control through biotechnology. 

15 

Unit II 
1. Need for water managements, Measurement and water pollution, sources of water 

pollution, Waste water collection  
2. Waste water treatment – physical and chemical processes. 
3. Microbiology of Waste water Treatment, Aerobic Process: Activated sludge, 

Oxidation ditches, trickling, towers, rotation dises, rotating drums, oxidation ponds. 
4. Anaerobic Processes: Anaerobic digestion, anaerobic filters, Upflow anaerobic 

blanket reactors. 

15 

Unit III 
1. Treatment schemes of wastewater of dairy, distillery, tannery, sugar, antibiotic 

industries. 
2. Solid wastes: Sources and managements (composting, worm culture and methane 

production) 
3. Microbiology of degradation of Xenobiotic in Environment- degradative plasmids; 

hydrocarbons. Substituted hydrocarbons, oil pollution and pesticides. 

15 

Unit IV 
1. Bioremediation of contaminated soil and wasteland. 
2. Bio pesticides and integrated pest management. 
3. Global Environment Problems: Ozone depletion, UV-B, greenhouse effect and acid 

rain, their impact and biotechnological approaches for management. 
4. Environmental Monitoring – environmental impacts and their assessments using bio-

indicators, biomarkers and biosensors. 

15 

Suggested Reading 
1. Biotechnology by B.D.Singh (Kalyani). 
2. Ecology and Environment by PD Sharma. 
3. Fundamentals of Ecology, by Odum, EP (McGraw Hill) 
4. Environmental Biotechnology by Forster, C.F. and Wase D.A.J. (Ellis Horwood). 
5. Biotechnological innovations in environmental management by Leach, CK and Van DamMieras, 
MCE (Butterworth-Herinemann, Oxford (Biotol Series). 
6. Molecular Biology and Biotechnology by Meyers, RA, A comprehensive Desk reference (VCH Publishers). 
7. Biotechnology by U. Satyanarayana (Books & Allied (P) Ltd). 
8. Environmental Biotechnology by JN Jogdand. 
9. Principles and Applications of Environmental Biotechnology for a Sustainable Future,by Ram Lakhan Singh. 
Springer Singapore. 

  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Learn the source, issue and mechanism of environmental pollution. 

CO2: Apply the microbes and plants in remediation and management of environmental pollution. 

CO3: Understand the replacement/options available for non-degradable pollutants.  Concept building in 

alternate energy sources: Biomass as source of energy; Biocomposting; Biofertilizers; Vermiculture; Organic 

farming; Bio-mineralization; Biofuel etc. 

CO4: Apply the knowledge in Environmental monitoring and solve the global environment problems through 

biotechnology. 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability and Skill Development  

M. Sc. Biotechnology IV semester  
Elective Course : BT-E403: Molecular Diagnostics 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives:  After completing the course student will able to use critical thinking skills to trouble 
shoot problems as they occur and determine possible causes. Identify the important parameters in the design of 
a laboratory to conduct the most commonly-used molecular diagnostics protocols. Perform quality control (QC) 
procedures according to established protocol and evaluate the results. 

Topics Teaching 
Hrs. 

Unit  I 
1. Genome biology in health and disease: An overview;  

- Chromosomal structure & mutations;  
- DNA polymorphism: human identity;  
- Clinical variability and genetically determined adverse reactions to 

drugs. 
2. Genome: resolution, detection & analysis:  

- PCR: Real-time; ARMS; Multiplex; ISH; FISH; RFLP; SSCP;  
- Nucleic acid sequencing: new generations of automated sequencers;  
- Microarray chips; Microarray data normalization & analysis;  

3.  
4. Diagnostic proteomics: SELDI-TOF-MS; Bioinformatics data acquisition & 

analysis. 

15 

Unit II 
1. Diagnostic metabolomics: Metabolite profile for biomarker detection the body 

fluids/tissues in various metabolic disorders by making using LCMS & NMR 
technological platforms. 

2. Detection and identity of microbial diseases: Direct detection and identification of 
pathogenic-organisms that are slow growing or currently lacking a system of in vitro 
cultivation as well as genotypic markers of microbial resistance to specific antibiotics. 

15 

Unit III 
1. Detection of inherited diseases: Exemplified by two inherited diseases for which 

molecular diagnosis has provided a dramatic improvement of quality of medical care:  
- Fragile X Syndrome: Paradigm of new mutational mechanism of unstable 

triplet repeats,  
- von-Hippel Lindau disease: recent acquisition in growing number of familial 

cancer syndromes. 

15 

Unit IV 
1. Molecular oncology:  

- Detection of recognized genetic aberrations in clinical samples from cancer 
patients; 

- Types of cancer-causing alterations revealed by next-generation sequencing 
of clinical isolates;  

- Predictive biomarkers for personalized onco-therapy of human diseases such 
as chronic myeloid leukemia, colon, breast, lung cancer and melanoma as 
well as matching targeted therapies with patients and preventing toxicity of 
standard systemic therapies. 

2. Quality assurance and control: Quality oversight; regulations and approved testing. 

15 

Suggested Reading: 
1. Campbell, A. M., &Heyer, L. J. (2006). Discovering Genomics, Proteomics,and Bioinformatics. San 
Francisco: Benjamin Cummings. 
2. Brooker, R. J. (2009). Genetics: Analysis & Principles. New York, NY: McGraw-Hill. 



3. Glick, B. R., Pasternak, J. J., & Patten, C. L. (2010). Molecular Biotechnology: Principles and Applications 
of Recombinant DNA. Washington, DC: ASM Press.  
4. Coleman, W. B., &Tsongalis, G. J. (2010). Molecular Diagnostics: for the Clinical Laboratorian. Totowa, 
NJ: Humana Press. 
 

Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Understand the various molecular techniques used in diagnostics. Identify the important parameters in the 

design of a molecular diagnostic test. 

CO2: Apply the knowledge to detect and identify the diseases  

CO3 : Learn to detect the inheritable diseases 

CO4: Learn to detect the various types of cancers causing alteration by next generation sequencing and use 

biomarkers for oncotherapy  

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability 

M. Sc. Biotechnology IV semester  
Elective Course : BT-E404: Stem Cell Biology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objective: To explore the biomedical research involving tissue engineering that aims to grow and 
replace tissue in-vitro using stem cell technology. 

Topics Teaching 
Hrs. 

Unit  I 
1. Introduction to Stem Cells,  
2. Definition, Classification and Sources. 15 

Unit II 
1. Embryonic Stem Cells 
2. Blastocyst and inner cell mass cells, Organogenesis, 
3. Mammalian Nuclear Transfer Technology, 
4. Stem cell differentiation, stem cells cryopreservation. 

15 

Unit III 
1. Application of stem Cells 
2. Overview of embryonic and adult stem cells for therapy Neurodegenerative diseases; 

Parkinson’s, Alzheimer, 
3. Tissue system Failures: Diabetes, Cardiomyopathy, Kidney failure, Liver failure, 

Hemophilia. 

15 

Unit IV 
1. Human Embryonic Stem Cells and Society 
2.Human stem cells research: Ethical consideration; Stem cell religion consideration;  
3. Stem cell based therapies: Pre clinical regulatory consideration and Patient advocacy. 

15 

Suggested Reading 
1. Ann A. Kiessling, Human Embryonic Stem Cells: An Introduction to the Science and Therapeutic Potential, 

Jones and Bartett, 2003. 
2. Peter J. Quesenberry, Stem Cell Biology and Gene Therapy, 1st Edition, Willy-Less, 1998. 
3. Robert Lanja, Essential of Stem Cell Biology, 2nd Edition, academic Press, 2006. 
4. A.D.Ho., R.Hoffiman, Stem cell Transplantation Biology Processes Therapy, Willy-VCH, 2006. 
5. C. S. Potten, Stem Cells, Elsevier, 2006. 
6. Essentials of Stem Cell Biology, 2nd edition, (2009) Robert Lanza, et al. Elsevier Academic Press, USA 
7. Stem cells and the future of regenerative medicine, 1st edition, (2002), National research council and Institute 

of medicine, National Academic press, Washington DC 
8. Molecular Biotechnology: 4th edition. (2010), Glick B.R., Pasternak J.J., Patten C. L., ASM press, USA 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: Understand the stem cell classification and sources.  

CO2: Learn the nuclear transfer technology stem cell differentiation and cryopreservation.  

CO3: Apply stem cell therapy for neurodegenerative diseases and tissue system failure. 

CO4: Lean the ethical and religion consideration of stem cell based therapy. 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability, Entrepreneurship and Skill Development  

M. Sc. Biotechnology IV semester  
Elective Course : BT-E405: Food Biotechnology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives: In this course students will learns various aspects of biotechnology in food industry 
and processing that includes microbial biotechnology, enzyme in food technology, nanobiotechnology, 
prebiotics and probiotics, nutraceuticals, QC and QA quality, quality improvement, and food laws. 

Topics Teaching Hrs. 
Unit  I 

1. Introduction and history of food microbiology, General characteristics, 
classification and importance of microorganisms important in food microbiology,  

2. Principles of food preservation. Asepsis–Removal of microorganisms, (anaerobic 
conditions, high temperatures, low temperatures, drying, canning, food irradiation).  

3. Factors influencing microbial growth in food – Extrinsic and intrinsic factors;  
4. Chemical preservatives. 

15 

Unit II 
1. Contamination and spoilage: Cereals, sugar products, vegetables, fruits, meat and 

meat products, Milk and Milk products, Fish and sea foods, poultry food, spoilage 
of canned foods. 

2. Detection of spoilage and characterization.  
3. Food-borne infections and intoxications: Bacterial and nonbacterial toxins with 

examples of infective and toxic types – Brucella, Bacillus, Clostridium, 
Escherichia, Salmonella, Shigella, Staphylococcus, Vibrio, Yersinia, Nematodes, 
protozoa, algae, fungi and viruses. 

15 

Unit III 
1. Food fermentations: Industrial production method for microbial starters, bread, 

cheese, vinegar, fermented vegetables, fermented dairy products;  
2. Fermented beverages: beer and wine.  
3. Microbial cells as food (single cell proteins, mushrooms), 
4. Amino acid production: glutamic acid and lysine.  
5. Production of probiotics and prebiotics, nutraceuticals, low calorie sweetener, food 

coloring and naturally occurring flavor modifiers. 

15 

Unit IV 
1. Food quality standards, Monitoring and control,  
2. Food Adulteration, R&D innovations in food microbiology,  
3. Genetically modified foods,  
4. Need and requirements of food packaging; Containers for packaging, Dispensing 

devices,  
5. Food Regulations/Safety & Quality Standards & Food Laws 

15 

Suggested readings 
1. Food microbiology- Royal society of chemistry: MR Adams and MO Moss. 
2. Principles of fermentation technology: PF Stanbury, A Whitekar and SJ Hall, Pergamon Press. 
3. Basic Food Microbiology: GJ Banwart, CBS Publishers. 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1 Ability to acquire knowledge about the food microbiology, food preservation and chemical preservatives. 

CO2 Understand the sources of food contamination, able to specify food spoilage – its types, causative agents 

and changes associated with it; enumerate factors affecting the rate of spoilage. 

CO3 Apply the knowledge in fermentation industry for the production of beverages, amino acids, prebiotics, 

probiotics  and dairy products. 

CO4 Knowledge building over public acceptance of genetically modified crops and government regulations of 

GM crops will help them engage in solving social problems and understand social concerns about new 

technology 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Employability, Entrepreneurship and Skill Development  

M. Sc. Biotechnology IV semester 
Elective Course : BT-E406: Agriculture Biotechnology 

[Total Credits : 04; Total Marks= 100; CIE= 25; End Semester Exam= 75 ] 

Course Objectives : This course enables students to learn basic of agricultural biotechnology, crop 
improvement, development and formulation (with various carrier materials) of bioinoculants, for better 
agricultural productivity.  

Topics Teaching Hrs. 
Unit  I 

1. Introduction to Agricultural biotechnology: Concepts and scope of Agricultural 
Biotechnology  

2. Crop improvement hybridization and plant breeding techniques. 
3. Micropropagation and plant tissue culture technique and its application in 

agriculture.  
4. Somatic hybridization, haploid production and cryopreservation  
5. Study of biopesticides used in agriculture (neem as example) 

15 

Unit II 
1. Mechanism of biological nitrogen fixation process. Study of NIF, NOD and HUP 

genes nitrogen fixation process. 
2. Production of bio-fertilizers and applications of rhizobium, azotobacter, azolla and 

myconrrhiza  
3. Use of plant growth regulators in agriculture and horticulture. 

15 

Unit III 
Biotechnology for quality crop development  

1. Technological change in agriculture, Green Revolution: traditional and non-
traditional methods of crop improvement. Molecular genetics of Photosynthesis, 
theory and techiques for the development of transgenic  plants-conferting resistance 
to herbicide (Glyphosate und BASTA) 

2. Pesticide (Bt-Gene) Technological change in agriculture- for biotic, abiotic stress: 
Improvement of crop yield and quality fruit ripening 

15 

Unit IV 
Agro-industrial biotechnology 

1. Techniques of some plant tissue culture techniques for bio-resource production: 
2. Micropropagation; Somaclonal variation, Artificial seed production; Androgenesis 

and its applications in genetics and plant breeding: Cell cultures for secondary 
metabolite production: (Gemplasm conservation and cryopreservation).  

3. Agro-industry: Microbes in agriculture, Bio-fertilizer, Microbial enzymes and their 
applications in agro-chemical industries, Biocatalyst; Agro-waste utilization; 
Mycorrhiza in agriculture and forestry 

15 

Suggested Reading  
1. Plant Biotechnology and Genetics: Principles, Techniques and Applications C. Neal Stewart, J. Editor) 
Wiley, 2008 
2. Agricultural biotechnology by. S. Prot - Second Enlarged ation, Agrobios, 2007 
3 Agricultural Biotechnology, HD. Kumar Daya Publishing House, 2005, 
4. Agricultural Biotechnology Challenges and Prospects Elite by Mahesh K. Bhalga, William P- Ridley, Allan. 
Felst, and James N, Seiber. 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1 Ability to acquire knowledge about the range of approaches to manipulate and improve plants. Develop 

bio-pesticides based on knowledge acquired. 

CO2 Understand the production of bio-fertilizers and use of plant growth regulator in agriculture. 

CO3 Apply the knowledge for quality crop development. 

CO4 Able to produce the biofertilizers, biocatalysts, artificial seeds, etc. 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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Skill Development 

M. Sc. Biotechnology IV semester  
Core Course : BT-C407: Practical 

[Total Credits : 04; Total Marks= 100; End Semester Exam= 100 ]  

Course objectives: This course enables the students to learn basic practical knowledge of biotechnology 
lab and principles associated with experimentation.  

Topics Teaching 
Hrs. 

1. To understand different methods for maintaining aseptic condition in plant tissues culture 
laboratory.  

2. To prepare plant tissue culture medium (MS medium) and its sterilization. 
3. To induce of callus from given explants sample. 
4. To generate virus free plants from explants through callus induction. 
5. To prepare artificial seeds through somatic embryogenesis. 
6. To isolate protoplast for generation of hybrid, transformation with Ti/Ri plasmid/ reporter 

genes. 
7. To grow Single cell culture/ cell suspension culture from plant tissues in laboratory. 
8. To detect and measure different pollutants in the given soil and water samples. 
9. To culture earthworms for solid waste treatment and produce vermin-composite. 
10. To perform real time PCR for detection the expression of gene. 
11. To grow Stem cells of plants from given single cell/tissues by using plant tissue culture. 
12. To preservations of food, milk, vegetables, meat, etc. by using different methods.  
13. To produce beverages (ethanol) by using Yeast from molasses/ C - source. 
14. To produce single cell protein from different C/N sources. 
15. To learn the packaging and storage of different foods and other dairy products. 
16. To isolate nitrogen fixation bacteria from root nodules/ rhizospheric soil. 
17. To cultivate microbes as bio-fertilizes for agriculture. 
18. To test drought/saline resistant in plants- Arabidopsis. 

Suggested reading 
1. Biotechnology Department Practical Manual 
2. Wilson Walker Practical Biochemistry 
3. Laboratory Manual for Biotechnology by Ashish Verma et al, S chand Publication 
 
  



Course Outcomes : After completing this course, student is expected to learn the following: 

CO1: To know the importance of biofertilizers and biopesticides 

CO2: To acquire hands-on training for the production of fermented products, organic acid, enzymes 

CO 3: To provide practical knowledge and skill in the isolation of organisms from contaminated foods 

CO4:  To understand the quality of water using BOD and COD and to determine the potability of water sample 

 

Course Mapping: 

Matching: * 0 to 30% = 1; *30% to 60% = 2; * 60% to 100% =3 
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BACHELOR OF COMPUTER APPLICATION (B.C.A.) 
DETAILED SYLLABUS 

FIRST SEMESTER 
 

 

 

 
S.No. 

Name of the 

Course 

Course 

Code 

Course Content Course Objective 

1 Computer 
Fundamental 
and MS - Office 

C-101 UNIT-I  
Introduction to Computers: Introduction, 
Characteristics of Computers, Block diagram of 
computer. Types of computers and features, Mini 
Computers, Micro Computers, Mainframe 
Computers, Super Computers. Types of Programming 
Languages (Machine Languages, Assembly 
Languages, High Level Languages). Data Organization, 
Drives, Files, Directories. Types of Memory (Primary 
And Secondary) RAM ROM, PROM, and EPROM. 
Secondary Storage Devices (FD, CD, HD, Pen drive) 
I/O Devices (Scanners, Plotters, LCD, Plasma Display) 
Number Systems Introduction to Binary, Octal, 
Hexadecimal system Conversion, Simple Addition, 
Subtraction, Multiplication. 

 

CO1:     

To impart knowledge about the structure, 

components and functions of a computer system, 

different categories based on their capabilities and the  
Binary number system 

 

   
UNIT-II  
Algorithm and Flowcharts Algorithm: Definition, 
Characteristics, Advantages and disadvantages, 
Examples Flowchart: Definition, Define symbols of 
flowchart, Advantages and disadvantages, Examples  

 

CO2: 

Understanding of the importance of algorithms in the 
development of computer applications and  design of  
algorithm and flowchart 



   
UNIT-III  
Operating System and Services in O.S., DOS, History, 
Files and Directories, Internal and External 
Commands, Batch Files, Types of O.S.  

 

CO3: 

Familiarization with the terms like Operating 

System, peripheral devices, networking, 

multimedia, internet, etc.   

   
UNIT-IV  
Windows Operating Environment Features of MS-
Windows, Control Panel, Taskbar, Desktop, Windows 
Application, Icons, Windows Accessories, Notepad, 
Paintbrush. 

 

CO4: 

Learn the basics of operating windows and its features 
and how they can be used to make your academic 

work more efficient. 

   
UNIT-V  
Editors and Word Processors Basic Concepts, 
Examples: MS-Word, Introduction to desktop 
publishing. Spreadsheets and Database packages 
Purpose, usage, command, MS-Excel, Creation of files 
in MS-Access, Switching between application, MS-
PowerPoint.  

 

CO5: 

Learn basic word processing skills with Microsoft 

Word, Develop the skill to work with MS-Word, 

Excel , MS- Access and PowerPoint.                      

 

Suggested Books: 
1. Fundamental of Computers,By V.Rajaraman B.P.B. Publications  
2. Fundamental of Computers,By P.K. Sinha 
3. MS-Office 2000(For Windows),By Steve Sagman 
4. Computer Networks,By TennenbumTata MacGraw Hill Publication 
 

2. Introduction to 
Programming 
using C 
 

C-102 UNIT-I 
C basics: C character set, Identifiers and keywords, 
Data types, constants, variables and arrays, 
declarations, expressions statements, symbolic 
constants, compound statements ,arithmetic 
operators, unary operators, relational and logical 

CO1: 

To learn advance structured and procedural 

programming and to improve C programming 

skills, the basic structure of a C program, role of 

variable, operators  and keywords in 

programming.                                     



operators, assignment operators, conditional 
operators, bit operators. 

 

 

   UNIT-II 
Decision Control Structures: If Statement, If-else 
statement, Nested if (), If () ladder, Switch, case 
statement, Iterative statements: For loop, While 
loop, Do-while() loop, Conditional statements: Break, 
Continue, Storage Classes, Array: Declaration of an 
Array, Initialization of Array, Types of Array: Single 
Dimension Array, Two-Dimensional Array, Address 
Calculation of an Element of a 2-D Array 
 

CO2: 
Learn and understand the working of conditional and 
looping statements and concept and importance of array 
in programming. 

   UNIT-III 
Functions: Library Functions, User Defined Functions, 
Function Declaration, Prototype Declaration, Types 
of Arguments: Actual Arguments, Formal Arguments, 
Function Definition, Passing Arrays as Parameters, 
Methods to Call a Function: Call by Value, Call by 
Reference. 
 
 

CO3:  

Understanding the working of function in code 

organization. 

 

   UNIT-IV 
Pointers: Declaration of Pointer Variables, Pointer 
Arithmetic, Returning Multiple Output Values 
through a Function Strings. 
 

CO4: 

Ability to design and develop Computer programs, 

analyzes, and interprets the concept of pointers, 

declarations, initialization, operations on pointers 

and their usage. 

 

   UNIT-V 
Structures, Unions, Array of Structures, 
Enumerations, File Handling: Opening a File, Closing a 
File, File, Opening Modes, Reading from and Writing 

CO5: 
Know the concept file handling, input output operations. 
Able to use the structure and union. 



to a File, Copying Content of an Existing File to 
another, Command Line Arguments, argc and argv 
Parameters, Pre-processor Directives. 
 

Suggested Books:  
1. E.Balagurusamy, “Programming in ANSI C”, TMH 
2. PeterNorton’s, “Introduction to Computers”, TMH 
3. YashwantKanetkar, “Let us C”, BPB 
3.  Business 

Communication 
and Soft Skills 
 

C-103 UNIT-I  
Means of Communication: Meaning and Definition, 
Process, Functions, Objectives, Importance, 
Essentials of good communication, Communication 
barriers, 7C’s of Communication, Types of 
Communication: Meaning,  nature and scope.  
 

CO1:  

Learn the importance of communication, its need 

& benefits and forms of communication. 

 

   UNIT-II  
Oral communication: Principle of effective oral 
communication Techniques of effective speech, 
Media of oral communication (Face, to, face 
conversation, Teleconferences, Press Conference,  
Demonstration, Radio Recording, Dictaphone, 
Meetings, Rumour, Demonstration and 
Dramatisation, Public address system, Grapevine, 
Group Discussion, Oral report, Closed circuit TV). The 
art of listening, Principles of good listening. Written 
Communication Purpose of writing, Clarity in 
Writing, Principle of Effective writing, Writing 
Techniques, Electronic Writing Process. Business 
Letters & Reports: Need and functions of business 
letters, Planning & layout of business letter, Kinds of 
business letters, Essentials of effective 
correspondence,  Purpose,  Kind and Objective of 
Reports, Writing Reports.  
 

CO2:  

Mastering the art of Formal correspondence 

writing, To actively participate in oral and written 

communication in practical applications. 

 



   UNIT-III  
Drafting of business letters: Enquiries and replies, 
Placing and fulfilling orders, Complaints and follow, 
up Sales letters, Circular letters Application for 
employment and resume. Information Technology 
for Communication: Word Processor, Telex, 
Facsimile(Fax), E-mail, Voice mail, Internet 
Multimedia, Teleconferencing, Mobile Phone 
Conversation, Video Conferencing, SMS, Telephone 
Answering Machine, Advantages and limitations of 
these types. Self Analysis: SWOT Analysis, Who am I, 
Attributes, Importance of Self Confidence, Self 
Esteem. Creativity: Out of box thinking, Lateral 
Thinking.  
 

CO3: 

To study the development of skills of 

comprehension writing letters, and understand the 

use of information technology in communication. 

   UNIT-IV 
Attitude: Factors influencing Attitude, Challenges 
and lessons from Attitude, Etiquette. Motivation: 
Factors of motivation, Self talk, Intrinsic & Extrinsic 
Motivators. Goal Setting: Wish List, SMART Goals, 
Blue print for success, Short Term, Long Term, Life 
Time Goals. Interpersonal Skills: Gratitude: 
Understanding the relationship between Leadership 
Networking & Team work. Assessing Interpersonal 
Skills Situation description of Interpersonal Skill. 
Team Work: Necessity of Team Work Personally, 
Socially and Educationally. 
 
 

CO4: 
Learn about the interpersonal skills and how the attitude 
plays a positive role in communication and how to 
motivate our self and work as motivator for others. 

   UNIT-V 
Leadership: Skills for a good Leader, Assessment of 
Leadership Skills, Stress Management: Causes of 
Stress and its impact, how to manage & distress, 
Circle of control, Stress Busters. Emotional 

CO5: 
 
Learn how to become a good leader with leadership skills 
and decision making and how to handle emotional 
challenges. 



Intelligence: What is Emotional Intelligence, 
emotional quotient why Emotional Intelligence 
matters, Emotion Scales, Managing Emotions. 
Conflict Resolution: Conflicts in Human Relations – 
Reasons Case Studies, Approaches to conflict 
resolution. Decision Making: Importance and 
necessity of Decision Making, Process and practical 
way of Decision Making, Weighing Positives & 
Negatives. 
 

Suggested Books:  
1. Business Communication, “K.K.Sinha, Galgotia Publishing Company, New Delhi”.  
2. Media and Communication Management, “C.S. Rayudu, Hikalaya Publishing House, Bombay”.  
3. Essentials of Business Communication, “Rajendra Pal and J.S. Korlhalli, Sultan Chand & Sons, New Delhi”.  
 

4. Introduction to 
HTML, CSS- XML 
 

C- 104 UNIT-I 
Basics of Internet and Web The basics of Internet, 
World Wide Web, Web page, Home page, Web site, 
Static, Dynamic and Active web page, Overview of 
Protocols, Simple Mail Transfer Protocol, Gopher, 
Telnet,Emails,TFTP,Simple Network Management 
Protocol, Hyper Text Transfer Protocol,Client server 
computing concepts.Web Client and Web Sever Web 
Browser, Browsers e.g.,Netscape navigator,Internet 
Explorer,Mozilla Firefox,Client,Side Scripting 
Languages,VB Script and Java Script, Active X control 
and Plug-ins,Web Server Architecture, Image 
maps,CGI,API web database connectivity,DBC,ODBC  

 

CO1: 

To learn the basic knowledge of softwrae use in 

website development, improve the visual design 

and content structuring.  

 

   UNIT-II 
Dynamic HTML, Document Object Model, Features of 
DHTML, CSSP (Cascading Style Sheet Positioning) and 
JSSS (JavaScript assisted Style Sheet), Layers of 
Netscape, The ID Attribute, DHTML Events 
 

CO2: 

Learn the basics of HTML , DHTML programming 

and importance of CSS.  

 
   UNIT-III 

Introduction to HTML: Editors, Basics, Element, 

CO3: 

Understanding the use of HTML tags, Designing 



Attribute, Headings, Paragraphs, Styles, Formatting, 
Quotations,Comments,CSS,Links,Images,Tables,Lists,
Blocks,Classes,ID, frames, File Paths, Head, Layout, 
Computer Code, Entities, Symbols, Charset, Colorand 
Background of Web Pages, Hypertext, Hyperlink and 
Hypermedia, Links, Anchors and URLs, Links to 
External Documents, Different Section of a Page and 
Graphics, Footnote and E-Mailing, Creating Table, 
Frame, Form and Style Sheet. 
 

and Developing web pages using HTML, Create 

Format cells, rows, columns, and entire worksheets. 

     

 

 

   UNIT-IV 
CSS:  Introduction, Syntax,  Colors, Backgrounds, 
Borders, Margins, Padding, Height/ Width, Box 
Model, Outline, Text, Fonts, Icons, Links, Lists, Tables, 
Display, Max, Width, Position, Overflow, Float, Inline, 
Block, Align, Combinators,Pseudo,Class,Pseudo 
Elements, Opacity, Navigation Bar, Dropdowns, 
Image Gallery, Image Sprites, Attr Selectors, Forms, 
Counters, Website Layout, Units,Specificity. 
 

Learn the basic of styling web page using CSS. 

   UNIT-V 
XML: Introduction, Tree, Syntax, Elements, 
Attributes, Namespaces, Display, HTTP request, 
Parser, DOM, XPath, XSLT,XQuerry,XLink, Validator, 
DTD, Schema, Server 
 

Learn and understand how the XML supports 
information exchange between computer systems 
such as websites, databases, and third-party 
applications. 

Suggested Books: 

1. Shelley Powers, “Dynamic Web Publishing” 2 
2. Html & CSS: The Complete Reference 5th Edition (English, Paperback, Thomas A. Powell) 
3. XML: The Complete Reference Book by Heather Williamson 
5. Mathematics -I 

 

C-105 UNIT-I  
Determinants: 
Definition,Minors,Cofactors,Properties of 
Determinants MATRICES: Definition, Types of 
Matrices, Addition, Subtraction, Scalar Multiplication 
and Multiplication of Matrices,Adjoint, 
Inverse,Cramers Rule, Rank of Matrix Dependence of 

CO1: 
Learn the uses of matrices and determinants to solve 
a system of simultaneous linear equations.  



Vectors, Eigen Vectors of a Matrix,Caley,Hamilton 
Theorem (without proof).  
 

   UNIT-II  
Limits & Continuity: Limit at a Point, Properties of 
Limit, Computation of Limits of Various Types of 
Functions, Continuity at a Point, Continuity Over an 
Interval, Intermediate Value Theorem, Type of 
Discontinuities  

CO2: 
Learn how a function of two variables can approach 
different values at a boundary point, depending on 
the path of approach.  

   UNIT-III  
Differentiation: Derivative, Derivatives of Sum, 
Differences, Product & Quotients, Chain Rule, 
Derivatives of Composite Functions, Logarithmic 
Differentiation,Rolle’s Theorem, Mean Value 
Theorem,Expansion of Functions (Maclaurin’s& 
Taylor’s),Indeterminate Forms, L-Hospitals 
Rule,Maxima & Minima,CurveTracing,Successive 
Differentiation & Liebnitz Theorem.  

CO3: 
Learn how the Differentiation is used to study the 
small change of a quantity with respect to unit 
change of another. 

   UNIT-IV  
Integration:Integral as Limit of Sum, Fundamental 
Theorem of Calculus( without proof.), Indefinite 
Integrals, Methods of Integration Substitution, By 
Parts, Partial Fractions, Reduction Formulae for 
Trigonometric Functions, Gamma and Beta 
Functions(definition).  
 

CO4: 
Learn how the integration is used to add small and 
discrete data, which cannot be added singularly and 
representing in a single value. 

   UNIT-V  
Vector Algebra: Definition of a vector in 2 and 3 
Dimensions, Double and Triple Scalar and Vector 
Product and physical interpretation of area and 
volume. 

Understand how the vector algebra perform algebraic 
operations on vectors and vector spaces. 

Suggested Books:  
1. B.S. Grewal, “Elementary Engineering Mathematics”, 34th Ed., 1998.  
2. Shanti Narayan, “Integral Calculus”, S. Chand & Company, 1999  



3. H.K. Dass, “Advanced Engineering Mathematics”, S. Chand & Company, 9th Revised Edition, 2001.  

 
BACHELOR OF COMPUTER APPLICATION (B.C.A.) 

DETAILED SYLLABUS 
SECOND SEMESTER 

 
1. Object Oriented 

Programming 
Using C++ 
 

C- 201 UNIT-I  
Introduction:Introducing ObjectOriented Approach, 
Procedural Programming Language Vs Object 
Oriented Language. Basic concept of OOPs, 
operators, tokens, variables, Keywords, Data types, 
identifiers, characters,typedef statement, constants, 
Enumerated data type. 

CO1: 

To give an overview of benefits of Object-Oriented 

Programming (OOP) approach over the Traditional 

Programming approaches. 

 

   UNIT-II  
Control Flow: If statement, If Else statement, Nested 
If, Else, Statements, For Loop, While Loop, Do, While 
Loop, Break, Switch, Continue, goto. Classes and 
Objects,Encapsulation, information hiding, abstract 
data types, Object & classes, attributes, methods, 
C++ class declaration, Constructors and destructors, 
Default parameter value, object types,C++ garbage 
collection,dynamic memory allocation,Metaclass / 
abstract classes.  

CO2: 
Learn how to analyze the concept of classes and object, 
array, functions, constructor and destructor and 

statements, and skill to write codes in C++ by 

applying concept of OOP. 

   UNIT-III  
Array: Array Illustration, Multi, Dimensional arrays, 
Strings, Array of Strings, Function prototype, function 
return data type, parameter passing, Default 
argument, Inline function, Function Overloading, 
Array Function, Operator Overloading,  

CO3: 
Learn uses of array in programming and the concept of 
function and operator overloading in OOPS. 

   UNIT-IV  
Pointers: Pointer to Derived Class, array of Pointers, 

CO4: 

Ability to design and develop Computer programs, 

analyzes, and interprets the concept of pointers, 



Inheritance and Polymorphism: Inheritance,Class 
hierarchy,derivation,public,private & protected, 
abstract Classes, Single, Multilevel, Multiple, 
Hierarchical, Hybrid, benefits of Inheritance.  

declarations, initialization, operations on pointers 

and their usage. 

 

   UNIT-V  
Files and ExceptionHandling: Streams and 
files,Namespaces,Exception handling. 

CO5: 

Ability to isolate and learn how to handle exception 

using exception handling in C++programs 

 

Suggested Books:  
1. A.R.Venugopal,Rajkumar, T. Ravishanker “Mastering C++”, TMH, 1997.  
2.S.B.Lippman&J.Lajoie,“ C++ Primer”,3rdEdition, Addison Wesley, 2000.The C programming Lang.,PersonEcl,Dennis Ritchie 
3. R.Lafore,“Object Oriented Programming using C++”,Galgotia Publications,2004 
4. D.Parasons,“Object Oriented Programming using C++”,BPB Publication 
2. Digital 

Electronics 
 

C-202 UNIT-I 
Number System & Boolean Algebra: Number 
System: Binary, Octal, Decimal, Hexadecimal, 
Conversion of Number System, Binary Arithmetic 
&Complement, Binary Codes: Weighted &Non 
Weighted, Gray Code, Excess-3 Code. Error Detection 
Codes, Hamming Code, Boolean Function, Boolean 
Postulates, De-Morgan’s Theorem, Boolean 
Expressions: Sum of Product, Product of Sum, 
Minimization of Boolean Expressions using K-Map, 
Logic Gates: AND, OR,NOT,NAND, NOR, XOR, XNOR, 
Implementations of Logic Functions using Gates, 
NAND, NOR Implementations, Multilevel gate 
Implementations. 

CO1: 
To acquire the basic knowledge of number and 
understanding of the fundamental concepts & techniques 
used in digital electronics. 

   UNIT-II 
Combinational Circuits: Adders & Subtractors: Half 
Adder, Full Adder, Binary Adder, Half Subtractor, Full 
Subtractor, Magnitude Comparator: Two Bit 
Magnitude Comparator, Three Bit Magnitude 
Comparator, Multiplexer &De-Multiplexer: 4*1 

CO2: 
The ability to understand, analyze and design various 
combinational circuits. 



Multiplexer, 8*1Multiplexer, Decoder & Encoder, 
Parity Checker &Generator, Code Converter. 

   UNIT-III 
Sequential Circuit: Introduction to Flip Flops: SR, JK, 
T, D, Master Slave Flip Flops, Conversion of Flip Flops, 
Characteristic Table & Equation, Edge Triggering & 
Level Triggering, Excitation Table, State Diagram, 
State Table, State Reduction, Design of Sequential 
Circuits. 

CO3: 
The ability to understand, analyze and design various 
sequential circuits. 

   UNIT-IV: 
Registers: Introduction of Registers, Classification of 
Registers, Register with Parallel Load, Shift Registers, 
Bidirectional Shift Register with Parallel Load. 

CO4: 
Demonstrate the knowledge of register and learn the 
working of its classification. 

   UNIT-V: 
Counters: Introduction of Counter, 
Asynchronous/Ripple Counters, Synchronous 
Counters, BCD Counter,4-bit Binary Counter with 
Parallel Load, Design of Synchronous Counters, Ring 
Counter, Johnson Counter. 

CO5: 
Demonstrate the knowledge of counters and Analyse & 
design sequential digital circuits like counters.  

Suggested Books: 

1. Digital Logic and Computer design (PHI) 1998 :M.M. Mano  
2. Computer Architecture (PHI) 1998 : M.M. Mano  
3. Digital Electronics (TMH) 1998 :Malvino and Lea 
3. Data Structure 

Using‘C’/’C++’ 
 

C-203 UNIT-I 
Classification of Data Structure, Operations on Data 
Structure, Address Calculation, Application of arrays, 
Limitation of Array, Application of Arrays, Array as 
Parameters, Sparse Matrices 

CO1: 

To introduce the fundamental concept of data 

structures and to emphasize the importance of 

data structures in developing and implementing 

efficient algorithms. 

   UNIT-II 
Continuous Implementation (Stack): Array 
Representation, Operations on Stacks: Push & Pop, 
Applications of stack, Conversion of Infix to Prefix 
and Postfix Expressions, Evaluation of postfix 
expression using stack Recursion: Recursive 

CO2: 

Describe how stacks & queues are represented in 

memory and used by algorithms and understand 

the concept writing recursive methods. 



Definition and Processes, Principles of Recursion, 
Tower of Hanoi Problem, Recursion Vs. Iteration 
Continuous. Implementation (Queue): Array 
representation and implementation of Queues, 
Operations on Queue: Create, Add,Delete,Full and 
Empty Queue, Circular Queue, Dequeue and Priority 
Queue 

 

 

   UNIT-III 
Non Continuous Implementation: Link Lists: Linear 
List concept, Linked List Terminology, Representation 
of Linked List in Memory, Types of Linked List, Single 
Linked List, Doubly Linked List, Single Circular Linked 
list, Circular Doubly Linked List, Operations on Link 
List: Create List Insert node (empty list ,beginning 
,middle, end),Delete node(first, general case), 
Traversing node, Searching node, Print list, Count 
Nodes, Sort Lists 

CO3:  
Understand the concept and implementation of linked list 
and design an algorithms of operation performed on 
linked list.  

   UNIT-IV: 
Trees: Introduction to Tree & its Terminology, Binary 
trees, Types of Binary trees, Representation of Binary 
Tree, Traversals (Inorder, Preorder,Postorder),Tree 
Expression, Binary Search Tree, Insertion and 
Deletion in BST. 

CO4: 
Learn the concept of trees and  solve the problem trees . 

   UNIT-V: 
Sorting & Searching Techniques: Bubble Sort, 
Selection Sort, Insertion Sort, Quick Sort, Merge Sort, 
Sequential Search, Binary Search 

CO5: 
Understand the concept of sorting and searching 
techniques, and learn to apply Algorithm for solving 
problems like sorting, searching. 

Suggested Readings: 
1. S. Lipschutz,“ Data structures”, Mc, Graw, Hill International Editions,1986. 
2. A. Michael Berman,“Data Structures via C++”,Oxford University Press,2002. 
3. M. Weiss,“Data Structures and Algorithm Analysis in C++”,Pearson Education 
4. Principles of 

Management 
 

C-204 UNIT-I 
Nature of Management: Meaning, Definition, it's 
nature purpose, importance & Functions, 

CO1: 

Describe the primary functions and importanceof 



Management as Art, Science & Profession- 
Management as social System Concepts of 
management, Administration, Organization, 
Evolution of Management. 

management and the roles of administration and 
organization. 

 

   UNIT-II 
Functions of Management: Planning - Meaning - 
Need & Importance, type’s levels, advantages & 
limitations. Forecasting - Need & Techniques 
Decision making – Types, Process of rational decision 
making & techniques of decision making Organizing. 
 
 

 

CO2: 
➢ Able to understand decision making process 
 

   UNIT-III 
Elements of organizing & processes: Types of 
organizations, Delegation of authority - Need, 
difficulties in delegation - Decentralization Staffing - 
Meaning & Importance Direction, Nature, Principles 
Communication, Types & Importance Motivation, 
Importance,  theories, Leadership - Meaning - styles, 
qualities & functions of leaders  
 

 

CO3: 
 
➢ Understanding of communication principles, 

Importance Motivation and Leadership - 
Meaning 

 

   UNIT-IV 
Functions of Management: Controlling - Need, 
Nature, importance, Process & Techniques 
Coordination - Need – Importance, Strategic 
Management Definition, Classes of Decisions, Levels 
of Decision, Strategy, Role of different Strategist, 
Relevance of Strategic Management and its Benefits 
Strategic Management in India. 
 

 

CO4: 
 

➢ Able to understand  techniques Coordination, 
Levels of Decision 

 



   UNIT-V 
Recent Trends in Management: Social Responsibility 
of Management – environment friendly 
management, Management of Change Management 
of Crisis Total Quality Management Stress 
Management International Management  

 

CO5: 
 

➢ Explain about recent Trends in Management  
 

Suggested Books: 

1. Essential of Management - Horold Koontz and IteinzWeibrich– McGrawhills International  
2. Management Theory & Practice - J.N.Chandan 
3. Essential of Business Administration - K.Aswathapa Himalaya Publishing House 
 

5. Numerical 
Methods 

C-205 UNIT-I  
Roots of Equations: Bisections Method, False 
Position Method, Newton’s Raphson Method, Rate of 
convergence of Newton’s method.  
 
 

CO1: 
 

➢ Reason mathematically about basic discrete 
structures such as numbers,  Newton’s Raphson 

Method and  roots, used in computer science 

   UNIT-II  
Interpolation and Extrapolation :Finite Differences, 
The operator E-Newton’s Forward and Backward 
Differences, Newton’s dividend differences formula, 
Lagrange’s Interpolation formula for unequal 
Intervals, Gauss’s Interpolation formula, Starling 
formula, Bessel’s formula, Laplace, Everett formula.  
 
  
 

CO2: 
 

➢ Able to get knowledge about  Interpolation and 
Extrapolation 

   UNIT-III  
Numerical Differentiation Numerical Integration 
:Introduction, direct methods, maxima and minima 
of a tabulated function, General Quadratic formula, 
Trapezoidal rule, Simpson’s One third rule, Simpson’s 

CO3: 
 

➢ Familiar with propositional calculus. 



three, eight rule.  
 
 

   UNIT-IV  
Solution of Linear Equation: Gauss’s Elimination 
method and Gauss’s Siedel iterative method.  
 

CO4: 
➢ Understanding the linear equations using 

different methods. 

   UNIT-V  
Solution of Differential Equations: Euler’s method, 
Picard’s method, Fourth-order RangaKutta method. 

CO5: 
➢ Formulate Limit, Continuity and Differentiability 

Suggested Books:  
1. Scarbourogh, “Numerical Analysis”.  
2. Gupta & Bose S.C. “Introduction to Numerical Analysis, “Academic Press, Kolkata, 3. S.S.Shashtri,“Numerical Analysis”, PHI  
 

 
 



S.No. Name of the 
Course 

Course 
Code 

Course Content Course Objective 

 Numerical 
Methods 

C-205 UNIT-I  
Roots of Equations: Bisections Method, False Position 
Method, Newton’s Raphson Method, Rate of convergence 
of Newton’s method.  
 
 

CO1: 
 

➢ Reason mathematically about basic discrete 
structures such as numbers,  Newton’s 

Raphson Method and  roots, used in computer 
science 

   UNIT-II  
Interpolation and Extrapolation :Finite Differences, The 
operator E-Newton’s Forward and Backward Differences, 
Newton’s dividend differences formula, Lagrange’s 
Interpolation formula for unequal Intervals, Gauss’s 
Interpolation formula, Starling formula, Bessel’s formula, 
Laplace, Everett formula.  
 
  
 

CO2: 
 

➢ Able to get knowledge about  Interpolation 
and Extrapolation 

   UNIT-III  
Numerical Differentiation Numerical Integration 
:Introduction, direct methods, maxima and minima of a 
tabulated function, General Quadratic formula, Trapezoidal 
rule, Simpson’s One third rule, Simpson’s three, eight rule.  
 
 

CO3: 
 

➢ Familiar with propositional calculus. 

   UNIT-IV  
Solution of Linear Equation: Gauss’s Elimination method 
and Gauss’s Siedel iterative method.  
 

CO4: 
➢ Understanding the linear equations using 

different methods. 

   UNIT-V  
Solution of Differential Equations: Euler’s method, Picard’s 
method, Fourth-order RangaKutta method. 

CO5: 
➢ Formulate Limit, Continuity and 

Differentiability 

BACHELOR OF COMPUTER APPLICATION (B.C.A.) 



DETAILED SYLLABUS 
THIRD SEMESTER 

 
 

S.No. Name of the 
Course 

Course 
Code 

Course Content Course Objective 

1 Data Base 
Management 
System 

C-301 UNIT-I 
Introduction: Database System Concepts, Database Users, 
and Architecture Introduction to Database System with 
example, Introduction to Traditional File Oriented System, 
Characteristics of the Database Approach, Components of 
Database System, Database Users, Advantages and 
disadvantages of Using a DBMS, Structure of DBMS, 
Database Schemas and Instances , DBMS Architecture, 
Data Independence, Database Languages and Interfaces, 
Classification of Database Management Systems. 
 

 

CO1: 

➢ To understand  Database System Concepts, 
Database Users, and Architecture 

➢ Apply knowledge of database for real life 
applications. 

   UNIT-II 
Data Modelling & Relational Database Management 
System Data Modelling Using the Entity Relationship 
Model: Entity Types, Entity Sets, Attributes, Keys, 
Relationships, Relationship Types, Roles, and Structural, 
Constraints, Weak Entity Types, ER Diagrams, Naming 
Conventions, Design Issues.  
 

 

CO2:  
➢ Identify the basic concepts and various data 

model used in database design ER modelling 
concepts and architecture use and design 
queries using SQL. 

   UNIT-III 
The Relational Data Model: Relational  Constraints and the 
Relational Algebra: Relational Model Concepts, Relational 
Constraints and Relational Database Schemas Update 
Operations and Dealing with Constraint Violations, Basic 
Relational Algebra Operations, Additional Relational 
Operations, Examples of Queries in Relational Algebra. 
 

 

CO3:  

 
 

➢ Apply relational database theory and be able 
to describe relational algebra expression, 
tuple and domain relation expression queries 

   UNIT-IV CO4:  



SQL:SQL and Database Design Theory and Methodology 
Structured Query Language The Relational Database 
Standard: Data Definition, Constraints and Schema Changes 
in SQL, Types of SQL Commands, SQL Operators and their 
Procedure, Insert, Delete, and Update Statements in SQL 
Queries and Sub Queries, Aggregate Functions, 
Joins,Unions,Intersection,Minus, Views (Virtual Tables) in 
SQL. Functional Dependencies and Normalization for 
Relational Databases: Informal Design Guidelines for 
Relation Schemas, Functional Dependencies, Armstrong 
Rules, Closure of Attributes, Normal Forms Based on 
Primary Keys, General Definitions of Second and Third 
Normal Forms, Boyce Codd Normal Form. 
 

 

 
 

➢ Recognize/ identify the purpose of query 
processing and optimization and also 
demonstrate the basic of query evaluation. 

➢ Identify and solve the redundancy problem in 
database tables using normalization. 

   UNIT-V 
Transaction Processing: Concurrency Control and 
Distributed Database Transaction Processing Concepts: 
Introduction to Transaction Processing, Transaction and 
System Concepts, Desirable Properties of Transactions, 
Concurrency Control Techniques, Locking Techniques for 
Concurrency Control, Concurrency Control Based on 
Timestamp Ordering. 
 

CO5: 

➢ Apply and relate the concept of transaction, 
concurrency control and recovery in database. 
 

Suggested Books: 

1. A.K.Majumdar, P. Bhattacharya, “Database Management Systems”, TMH, 1996.  
2. Bipin Desai, “An Introduction to database systems”,Galgotia Publications, 1991 

2. E-Commerce 
and ERP 

C-302 UNIT-I 
Introduction: Defining E-Commerce, Main Activities of 
Electronic Commerce, Benefits of E-Commerce, Goals 
of Electronic Commerce, Main Components of E- 
Commerce, Functions of Electronic Commerce, 
Communication, Process Management, Service 
Management, Transaction Capabilities, Process of E- 
Commerce, Types of E- Commerce, Role of Internet 
and Web in E- Commerce, Technologies Used in E- 

 
CO1: 
 

➢ To understand the Concept of E-commerce 
and Business Strategy in Electronic Age and 
different models of E-Commerce. 



Commerce Systems, Scope of E- Commerce, E- 
Business Models. 
 
 

   UNIT-II 
E-Commerce Activities: Various Activities of E- 
Commerce, Various Modes of Operation Associated 
with E- Commerce, Matrix of E- Commerce Types, 
Elements and Resources Impacting E- Commerce and 
Changes, Types of E- Commerce Providers and 
Vendors, Man Power Associated with E- Commerce 
Activities,  Opportunity Development for E- Commerce 
Stages,  Development of E- Commerce Business Case,  
Components and Factors for the Development of the 
Business Case, Steps to Design and Develop an E- 
Commerce Website. 
 
 
 

CO2: 
 
 

➢ Evaluate E-commerce models and identify the 
requirements for starting up and operating E-
business sites. 

   UNIT -III 
Internet :The Backbone for E- Commerce: Early Ages of 
Internet,  Networking Categories,  Characteristics of 
Internet,  Components of Internet, Internet Services,  
Elements of Internet,  Uniform Resource Locators,  
Internet Protocol,  Shopping Cart,  Cookies and E- 
Commerce, Web Site Communication,  Strategic 
Capabilities of Internet. Implementation of E- 
Commerce: WWW.EBAY.COM, B2C Website- 
Registration, Time factor, Bidding process, Growth of 
eBay, PayPal, New Trend in Making Payments Online- 
National Electronic Funds Transfer.  
 
 

 
CO3: 
 

➢ Administer and Maintain B2B E-Business sites. 
➢ Evaluate E-commerce models and identify the 

requirements for starting up and operating E-
business sites. 

   UNIT-IV CO4: 



ISP, WWW and Portals: Internet Service Provider (ISP), 
World Wide Web (WWW), Portals, Steps to build 
homepage, Metadata, Advantages of Portal, Enterprise 
Information Portal (EIP).E-Marketing: Traditional 
Marketing, E- Marketing, Identifying Web Presence 
Goals, Achieving web presence goals, Uniqueness of 
the web, Meeting the needs of website visitors, 
Maintaining a Website, Metrics Defining Internet Units 
of Measurement, Online Marketing, Advantages of 
Online Marketing. Content: format and access, 
Maintaining a Website- Metrics Defining Internet Units 
of Measurement, Online Marketing, Advantages of 
Online Marketing. E- Security: Security on the Internet,  
Network and Website Security Risks, Denial, of, Service 
attacks, Viruses, Unauthorized access to a computer 
network, Vulnerability of Internet Sites, Network and 
Website Security, Transaction security and data 
protection, Security audits and penetration testing, E- 
Business Risk Management Issues, Firewall, Network 
policy, Advanced authentication mechanism, Packet 
filtering, Application gateways, Defining Enterprise 
Wide Security Framework. 
 
 

 
➢ Ability to create an integrated marketing 

communications plan which includes 
promotional strategies 

➢ Define and apply knowledge of various aspects 
of managerial decision making related to pricing 
strategy and tactics. 

➢ Able to know about  E- Security and various 
attacks. 

   UNIT -V 
E- Payment Systems: Electronic Funds Transfer, Digital 
Token Based E- Payment Systems,  Modern Payment 
Systems, Steps for Electronic Payment, Payment 
Security, Net Banking, Customer Relationship 
Management: Customer Relationship Management 
(CRM), Marketing automation, Enterprise customer 
management, Customer Relationship Management 
Areas, CRM Processes, Event triggers, business logic 
and rules repository, Decision support tools, Higher 
level statistical analysis,  Forecasting and planning 

CO5:  
➢ Understand the Internet Architecture and 

Electronic Payment System. 

➢ Able to get familiarity about Customer 
Relationship Management 



tools, True channel management, Workflow 
management,  Collateral management, Electronic 
Customer Relationship Management, Need,  
Architecture and Applications of Electronic CRM  

Suggested Books: 
 

1. The Story of India’s First E-Commerce Company” by K Vaitheeswaran” 
2. E – Commerce: Strategy, Technologies and Applications” by David Whiteley” 
3. E-Commerce: An Indian Perspective” by P T Joseph” 
 

3. Computer 
Organization 
and 
Architecture 

C- 303 UNIT I 
Computer Evolution: Brief history of Computer, 
Classification of Computer, Structure of a Computer 
System, Arithmetic Logic Unit, Control Unit, Von Neumann 
Architecture.Integer Addition and Subtraction ,Floating 
point representation., Signed numbers, Binary Arithmetic, 
1’s and 2’s Complements , Booths Algorithm, Hardware 
Implementation, IEEE Standards, Floating Point Arithmetic , 
The accumulator, Shifts, Carry and Overflow.Instruction 
Characteristics, CPU with Single BUS, Types of Operands, 
Types of Operations, Addressing Modes, Instruction 
Formats. 

  

CO1:  
 

➢ Understand the theory and architecture of 
central processing unit. 

➢ Explain the organization of basic computer 
its design and the design of control unit. 
 

   UNIT II 
Processor Organization: Parallelism and Computer 
arithmetic, Computer arithmetic associatively. Floating 
Point in the 8086, Programmers Model of 8086, Register 
Organization, 8086 Registers, Instruction Cycles, 
Addressing Modes.Micro operations, The Instruction cycle, 
Control of the CPU, Functional Requirements, Single, 
Two,Three bus structure, Execution of a complete 
instruction, Branching, Sequencing of Control Signals, 
Hardwired Control Unit, Micro-Programmed Control. 

CO2:  
 

➢ Analyze a detailed s/w & h/w structure of the 
Microprocessor. 

➢ Analyze the properties of Microprocessors 
(8085/8086) 

 



 
   UNIT III 

Memory Organization: Characteristics of Memory Systems, 
Main Memory, Types of Memory, Memory system 
considerations, Design of memory subsystem using Static, 
Dynamic Memory Chips, Memory interleaving High Speed 
Memories: Cache Memory,Structure of cache and main 
memory, Elements of Cache Design, Mapping functions, 
Replacement algorithms, External Memory, Virtual 
memory 
 

 

CO3: 
 

➢ Understanding the hierarchical memory system, 
cache memories and virtual memory 

    UNIT IV 
I/O Organization: Input / Output Module:Need,  
Techniques, Interrupt Driven I/O, Basic concepts of an 
Interrupt , Response of CPU to an Interrupt, Design Issues, 
Priorities, Interrupt handling, Types of Interrupts.Data 
Transfer Techniques, Data Memory Access, Buses, Types of 
buses, I/O Interface, Synchronous and Asynchronous Data 
Transfer, Serial I/O, Input Devices, Output Devices, 
Multiprogramming vs. Multiprocessing, Comparison 
between closely coupled and loosely coupled 
Multiprocessor 

CO4:  
 

➢ Understanding the different ways of 
communicating with I/O devices and standard 
I/O interfaces 

   UNIT V 
Microprogramming: Basic Principles, Features , Hardwired vs. 
micro programmed computers, Applications and advantages of 
microprogramming, Limitations of microprogramming, 
Computer Clock, MicroInstructions and its Control Path, 
Microcode, Machine Instruction. Parallel Organization, 
Instruction Set Architecture (ISA), RISC and CISC, Characteristics 
of CISC, Characteristics of RISC, RISC versus CISC, Vector 
Processing Requirements and Characteristics of vector 
processing 

CO5: 
 

➢ Demonstrate the working of central 
processing unit and RISC and CISC 
Architecture 

➢ Learn the concepts of parallel processing, , 
Vector Processing Requirements and 

Characteristics of vector processing and inter 
processor communication. 

Suggested Books:  
1. Computer Organization & Architecture– by Stallings  



2. Computer Organization and Architecture: Designing for Performanceby William Stallings 
3. Computer Architecture and Organizationby John Hayes 
  
4. Operating 

System 
C-304 UNIT-I  

Introduction: What is an operating system, Simple Batch 
Systems, Multi-programmed Batch systems, Time- Sharing 
Systems, Personal – Computer Systems, Parallel systems, 
Distributed systems, Real- Time Systems.  
Memory Management: Background, Logical versus 
physical Address space, swapping, Contiguous allocation, 
Paging, Segmentation  
Virtual Memory: Demand Paging, Page Replacement, Page- 
replacement Algorithms, Performance of Demand Paging, 
Allocation of Frames, Thrashing, Other Considerations  
 

CO1:  
 

➢ To understand the basic components of a 
computer operating system, and the 
interactions among the various components. 

➢ Explain various memory management 
techniques, concept of thrashing and virtual 
memory 

   UNIT-II  
Processes: Process Concept, Process Scheduling, Operation 
on Processes. CPU Scheduling: Basic Concepts, Scheduling 
Criteria, Scheduling Algorithms, Multiple – Processor 
Scheduling. Process Synchronization: Background, The 
Critical – Section Problem, Synchronization Hardware, 
Semaphores, Classical Problems of Synchronization  
 

CO2: 
 

➢ Describe the various CPU scheduling 
algorithms and various synchronization 
problems. 

   UNIT-III  
Deadlocks: System Model, Deadlock Characterization, 
Methods for Handling Deadlocks, Deadlock prevention, 
Deadlock Avoidance, Deadlock Detection, Recovery from 
Deadlock  
 

CO3: 
 

   UNIT-IV  
Device Management: Techniques for Device Management, 
Dedicated Devices, Shared Devices, Virtual Devices; Input 
or Output Devices, Storage Devices, Buffering, Secondary 
Storage Structure: Disk Structure, Disk Scheduling, Disk 

CO4:  
 

➢ Use disk management and disk scheduling 
algorithms for better utilization of external 
memory 



Management, Swap- Space Management, Disk Reliability.  
 

   UNIT-V 
 Information Management: Introduction, A Simple File 
system, General Model of a File System, Symbolic File 
System, Basic File System, Access Control Verification, 
Logical File System, Physical File system File – System 
Interface; File Concept, Access Methods, Directory 
Structure, Protection, Consistency Semantics File – System 
Implementation: File – System Structure, Allocation 
Methods, Free-Space Management. 

 

CO5:  
 

➢ Recognize file system interface, Directory 
Structure, protection and security 
mechanisms. 

Suggested Books:  
1. Silbersachatz and Galvin, “Operating System Concepts”, Person, 5th Ed. 2001  
2. Madnick E., Donovan J., “Operating Systems:, Tata McGraw Hill, 2001  
3. P C Software for Windows by R K Taxali 
4.Unix Shell Programming” by Yashavant P Kanetkar 

 
 

5. Statistical 
Method and 
Application 

C-305 UNIT I 
Classification of data, Tabulation of data, Preparation of 
frequency distribution, Presentation of data through 
histogram, frequency polygon, frequency curve 
 
 

CO1: 
 

➢ Analyze the data pertaining to attributes and to 
interpret the results. 

   UNIT II 
Measures of Central Tendency: Computation of 
Arithmetic mean, median and mode for ungrouped data 
and grouped data, Verification of median through ogives. 
 
 

CO2: 
 

➢ Understanding the basic  Measures of 
Central Tendency 

   UNIT III 
Measures of dispersion: Computation of Range, 
Quartile deviation, mean deviation and Standard 

CO3: 
➢ know about Measures of dispersion 

techniques 



deviation, coefficient of variation. (Numerical 
Applications Only) 
 
 

   UNIT IV 
Concept of Skewness, Karl Pearson's and Bowley's 
Coefficients of Skewness(Numerical Applications 
Only) 
 
 

CO4: 
➢ Able to get acquaintance about 

Pearson's correlation coefficient 
techniques 

   UNIT V 
Meaning of Correlation, types of correlation, 
correlation coefficient, Karl Pearson, spearman’s rank 
correlation coefficient. (Numerical Applications Only) 
 

CO5: 
 

➢ To recognize and evaluate the relationship 
between two quantitative variables through 
simple linear correlation and regression . 

Suggested Books: 

1. StatisticalMethods,“Dr.S.P. Gupta,SultanChand&Sons”. 

2. Quantitative Techniques by “C. Sathyadevi,S. Chand”. 
3. FundamentalofMathematicalStatistics,“S.C.Gupta&V.K.Kapoor,SultanChand” 
4. StatisticalMethods,“SnedecorG.W.&CochranW.G.oxford&+DII” 
5. Elementsof Statistics,“Mode.E.B.,PrenticeHall” 

 

BACHELOR OF COMPUTER APPLICATION (B.C.A.) 
DETAILED SYLLABUS 
FOURTH SEMESTER 

 
 

S.No. Name of the 
Course 

Course 
Code 

Course Content Course Objective 

1. Java 
Programming 

C-401 UNIT-I 
Introduction, Java Tokens, Java Statements, Command Line 
Arguments, Programming Style. Constants, Variables and 

CO1:     

➢ Learn basic concepts Java Programming 



Data Types Constants, Variables, Data Types,  Declaration 
of Variables,  Giving Values of Variables, Scope of Variables, 
Symbolic Constants, Type Casting, Getting Values of 
Variables,  Standard Default Values, Java Program 
Structure, Java Virtual Machine. 
 
 

Language, data types and Scope of 
Variables. 

   UNIT-II 
Operators, Expressions and Statements: Arithmetic 
Operators, Relational Operators, Logical Operators, 
Assignment Operators, Increment and Decrement 
Operators, Conditional Operators, Bitwise Operators, 
Special Operators, Arithmetic Expressions, Evolution of 
Expressions, Precedence of Arithmetic Operators. Decision 
Making and Branching: Introduction, Decision Making with 
if Statement, Simple if Statement, The if... else Statement, 
Nesting of if ... else Statements, else if Ladder, switch 
Statement, ?: Operator. Decision Making and Looping: 
Introduction, while Statement, do Statement, for 
Statement. 
 
 

CO2: 
 

➢ Acquire knowledge of decision statement 
and control structures. 

   UNIT-III 
Classes,  Objects and Methods: Defining a Class, Creating 
Objects,  Accessing Class Members,  Constructors, Methods 
Overloading, Static Members, Nesting of Methods, 
Inheritance: Extending a Class,  Overriding Methods, final 
Variables and Methods, Final Classes, Finalize Methods, 
Abstract Methods and Classes, Visibility Control. Arrays, 
One, Dimensional Arrays, Creating an Array, Two 
Dimensional Arrays, Strings, Vectors, Wrapper Classes. 

CO3: 
➢ To understand and use different class 

methods objects and array. 

   UNIT-IV 
Interfaces and Packages: Introduction, Defining Interfaces, 
Extending Interfaces, implementing Interfaces, Accessing 
Interface Variables. Packages: Introduction,  Java API 
Packages, Using system Packages, Naming Conventions, 

CO4: 
➢ Defining various Java Packages and 

Multithreaded Programming 



Creating Packages, Accessing a Packages, Using a Package, 
Adding a Class to a Package, Hiding Classes. Multithreaded 
Programming: Introduction, Creating Threads, Extending 
the Thread Class, Stopping and Blocking a Thread, Life 
Cycle of a Thread, Using Thread Methods, Thread 
Exceptions, Thread Priority, and Synchronization. 
  
 

   UNIT-V 
Applet Programming: Introduction,  How Applets Differ 
from Application,  Preparing to Write Applets,  Building 
Applet Code,  Applet Life Cycle,  Creating an Executable 
Applet,  Designing a Web Page,  Applet Tag,  Adding Applet 
to HTML File,  Running the Applet,  More About Applet Tag. 
Managing Errors and Exceptions: Introduction, Types of 
Errors, Exceptions, Syntax of Exception Handling Code, 
Multiple Catch Statements, Using finally Statement, 
Throwing Our Own Exceptions, Using Exceptions for 
Debugging.  
 

 
CO5: 
 

➢ Create wide range of Applications and 
Applets using Java. 

➢ To get knowledge about java applet 
programming and exception handling. 

Suggested Books: 

1.E. Balagurusamy,  Programming with Java,  A Primer Second Edition,  Tata McGraw Hill,  New Delhi.  
2.P.Naughton and H. Schildt, JAVA: The Complete Reference, TMH, New Delhi 2005.  
3.D.Jana,  Java and Object Oriented Programming Paradigm,  PHI, New Delhi, 2005 

 

2. Web 
Technology 
using PHP 
and MYSQL 

C-402 UNIT I 
 
PHP: Introduction to PHP Evaluation of PHP, Basic Syntax, 
Defining variable and constant, PHP Data type, Operator 
and Expression, Decisions and loop Making Decisions, 
Doing Repetitive task with looping, Mixing Decisions and 
looping with Html. Function: Define a function, Call by 
value and Call by reference, Recursive function, String 
Creating and accessing. String Searching & Replacing String, 
Formatting String, String Related Library function. 
 

CO1: 
➢ To be able to implement basic programming 

concept using PHP 
➢ Understand, analyze and apply the role of 

languages like HTMLand PHP. 



   UNIT II 
 
Array: Anatomy of an Array, Creating index based and 
Associative array Accessing array. Element Looping with 
Index based array, Looping with associative array using 
each () and foreach(),Some useful Library function. 
Handling Html Form with PHP Capturing Form, Data 
Dealing with Multi-value filed, and Generating File 
uploaded form, redirecting a form after submission. 
 
 

CO2: 
 

➢ To get understanding of arrays and dynamic 
form for capturing the data. 

   UNIT III 
 
Working with file and Directories: Understanding file& 
directory, Opening and closing, a file, Coping, renaming and 
deleting a file, working with directories, Creating and 
deleting folder, File Uploading & Downloading. 
 
 

CO3: 
 

➢ Understanding of various operations on file 
and Directories 

   UNIT IV 
 
Session and Cookie: Introduction to Session Control, 
Session Functionality What is a Cookie, Setting Cookies 
with PHP. Using Cookies with Sessions, Deleting Cookies, 
Registering Session variables, Destroying the variables and 
Session. 8. Database Connectivity with 
 
 

CO4: 
  

➢ Able to understand the concepts of session 
and cookies in web design. 

   UNIT V 
 
MySQL: Introduction to RDBMS, Connection with MySQL 
Database, Performing basic database operation (DML) 
(Insert, Delete, Update, Select), Setting query parameter, 
Executing query Join (Cross joins, Inner joins, Outer Joins, 
Self joins.) Exception Handling Understanding Exception 

CO5: 
 

➢ Create connection with database(mysql), 
manipulation of data and exception 
handling. 



and error, Try, catch, throw. Error tracking and debugging. 
 

Suggested Books: 

1.V.Rajaraman, Analysis and Design of Information System, Pearson Education, 1991.  
2. J.A.Senn, “Analysis and Design of Information Systems”  
3. J.K.Whiten, L.D.Bentley, V.M.Beslow, “System Analysis and Design Methods”, 

 

3 Artificial 
Intelligence 

C-403 UNIT-I 
AI Concepts, Various definitions of AI, Knowledge, 
Knowledge Pyramid, People and Computers: What 
computers can do better that people, what people can do 
better than computers, Characteristics of AI Problems, 
Problem Representation in AI, Components of AI, AI 
Evolution, Application Areas of AI, History of AI, The Turing 
Test and The Revised Turing Test  
 

CO1: 
➢ Understand the basics of the theory and 

practice of Artificial Intelligence as a 
discipline and about intelligent agents. 

➢ The student will learn to apply knowledge 
representation techniques and problem 
solving strategies to common AI 
applications. 

   
UNIT-II 
Expert System: Components of Expert System: Knowledge 
Base, Inference Engine, User Interface, Features of Expert 
System, Expert System Life Cycle, Categories of Expert 
System, Rule Based vs. Model Based Expert Systems, 
Advantages/Limitations of Expert System, Developing an 
Expert System: Identification, Conceptualization, 
Formalization, Implementation, Testing, Using an Expert 
System, Application Areas of Expert System  
 

CO2: 
 
Understand the theoretical base of the expert 
system and 
its development process. 
Analyze the development process of expert system 
through various case studies. 

   UNIT-III 
AI and Search Process: Brute Force Search,Depth 
First/Breadth First Search,Heuristic Search: Hill 
Climbing,Constraint Satisfaction, Mean End Analysis,Best 
First Search, A* Algorithm, AO* Algorithm, Beam Search.  
 

CO3: 
 

➢ Able to learn different type of AI search 
process algorithm. 

   UNIT-IV CO4: 



Natural Language Processing: Introduction, Need, Goal, 
Fundamental Problems in Natural Language 
Understanding, How People overcome Natural Language 
Problems, Speech Recognition: Introduction, Advantages 
and Approaches, Introduction to Robotics: Parts of a Robot, 
Controlling 
 

 
➢ To know about Natural Language Processing 

techniques and problems 

   UNIT-V 
Applications: Communication ,Communication as action, 
Formal grammar for a fragment of English, Syntactic 
analysis, Augmented grammars, Semantic interpretation, 
Ambiguity and disambiguation, Discourse understanding, 
Grammar induction, Probabilistic language processing, 
Probabilistic language models, Information retrieval, 
Information Extraction, Machine Translation. 
 

CO5: 
➢ The student will learn to apply knowledge 

representation techniques and problem 
solving strategies to common AI 
applications. 

Suggested Books:  
1.  V S Janakiraman, “Foundation of Artificial Intelligence and Expert Systems” 
2.  Dan W. Patterson, “Introduction to Artificial Intelligence and Expert Systems” 

 

4. Computer 
Network 

C-404 UNIT I 
Introduction: Definition of a Computer 
Network,Components of a computer network,Types of 
Network: Based on Topology (Bus,Star,Ring Mesh,Tree), 
Based on Size Technology and ownership (LAN, MAN, 
WAN). Network topologies,Linear Bus Topology,Ring 
Topology,Star Topology,Hierarchical orTree 
Topology,Topology Comparison, Considerations when 
choosing a Topology: Switching, Circuit 
switching,Message switching,Packet 
switching,Implementation of packet switching, 
Relationship between Packet Size and Transmission 
time,Comparison of switching techniques: 
Multiplexing, FDM,Frequency division 
multiplexing,WDM,Wavelength division multiplexing, 
TDM,Time division multiplexing.  
 
 

CO1: 
➢ Obtain the knowledge about basic computer 

network terminologies. 
➢ Able to know about switching and 

multiplexing 
 



   UNIT II 
Network Software & Network 
Standardization: Introduction: Networks Software, 
Protocol hierarchy,Design issues for the layers,Merits 
and De-merits of Layered Architecture,Service 
Primitives: Reference models,The OSI Reference 
Model,The TCP/IP Reference Model, Comparison of 
the OSI & the TCP/IP Reference Model 
 

CO2: 
➢ Understand computer network basics, 

network architecture, TCP/IP and OSI 
reference models. 

   UNIT III 
Data Link Layer: Services provided to the Upper Layer, 
Framing, Error Control, Flow Control, IEEE Standards for 
MAC Sublayer, Network Layer: Services provided to the 
Upper Layer: Routing Algorithms (Centralized, 
Distributed),Congestion Control (Token Based and Non 
Token Based), Internetworking. 
 

CO3: 
➢ Describe data link protocols, multi-channel 

access protocols and IEEE 802 standards for 
MAC 

➢ Obtain the knowledge about error 
deduction and correction in Data Link Layer 

   UNIT IV 
Data Communications: Introduction: Theoretical basis 
for communication, Fourier analysis, Band limited 
signals, Maximum data rate of a channel: Transmission 
impairments, Attenuation distortion, Delay distortion, 
Dispersion, Noise: Data transmission modes, Serial & 
Parallel, Simplex, Half duplex & full duplex, 
Synchronous & Asynchronous transmission:  
 
 

CO4: 
 

➢ To get knowledge about basic data 
communication  Terminologies and 
Transmission impairments 

   UNIT V  
Transmission Medium: Introduction: Transmission 
medium,Guided & Unguided Transmission medium, 
Twisted pair, Coaxial cable, Optical fiber, Comparison 
of fiber optics and copper wire: Wireless transmission.  
 

CO5:  
 

➢ To get basic understanding of basic 
transmission medium and comparisons. 

Suggested Books:  
1. W. Stallings, “Data and Computer Communication”, Pearson Education.  
2. A. S. Tanenbaum, “Computer Network”, 4th, Edition, Pearson Education.  
3. Forouzan, “Data Communication and Networking”, 2nd Edition, Tata McGraw Hill.  

 

5. Optimization 
Techniques 

C-405 UNIT-I 
Basics of operation research (OR): Characteristics of 

CO1: 
 



 

 

OR,Necessity of OR in industry,OR and decision making,role 
of computers in OR.Linear Programming: Formulations and 
graphical solution of (2 variables) canonical and standard 
terms of linear programming problem. 

➢ Ability to apply the theory of optimization 
methods and algorithms to develop and for 
solving various types of optimization 
problems. 

   UNIT-II 
Algebraic solution: Simplex methods,Charnes method of 
penalties,two phase simplex method. 

CO2: 
➢ Ability to go in research by applying 

optimization techniques in problems of 
Engineering and Technology. 

   UNIT-III 
Transportation Model: Definition,formulation and solution 
of transportation models,The row, minima, 
column,minima,matrix,minima and Vogel’s approximation 
methods. Assignment model: Definition of assignment 
model,comparison with transportation model,formulation 
and solution of assignment model. 

CO3: 
 

➢ Understand the concept of extrema to 
create, critical path and analyzing for 
application in Engineering. 

➢ Applying the concept of extrema to evaluate 
inventory and replenishment problems 

   UNIT-IV 
Sequencing Problem: Processing of n jobs through 2 
machines,processing n jobs through 3 machines,processing 
2 jobs through m machines. 

CO4: 
 

➢ Analyze the concept of simulation in 
different ways by simulation techniques 
methods. 

   UNIT-V 
Game Theory: Characteristics of games, maxima,minimax 
criteria of optimality,dominance property,algebraic and 
graphical method of solution of solving 2 x 2 games 

CO5: 
➢ Remember the concept of matrices, maxima 

and minimize to evaluate the value of the 
game and create the model 

Suggested Books: 

1. Introduction to Management Science Operations Research,“KantiSwarup”. 

2. Operations Research Quantitative Techniques For Management,“V. K. Kapoor”. 

3. Nonlinear Programming: Theory and Algorithms“by Mokhtar S Bazara and C M Shetty”. 

 



BACHELOR OF COMPUTER APPLICATION (B.C.A.) 
DETAILED SYLLABUS 

FIFTH SEMESTER 
 

S.No. Name of the 
Course 

Course 
Code 

Course Content Course Objective 

1 Network 
Security 

C-501 UNIT-I  
Network Security: Introduction: OSI Security 
Architecture-Classical Encryption techniquesCipher 
Principles,Data Encryption Standard, Block Cipher 
Design Principles and Modes of Operation  

CO1:     

➢ To know about the basic understanding of OSI 
architecture and encryption techniques. 

   UNIT-II  
Public Key Cryptography: Key Management, Diffie-
Hellman key Exchange-Elliptic Curve Architecture and 
Cryptography, Introduction to Number Theory, 
Confidentiality using Symmetric Encryption, Public 
Key Cryptography and RSA. 
 

 

CO2: 

➢ To understand the cryptography and key 
exchange algorithm. 

   
UNIT-III  
Authentication and Hash Function: Authentication 
requirements, Authentication functions –Message 
Authentication Codes, Hash Functions, Security of 
Hash Functions and MACs,MD5 message Digest 
algorithm, Secure Hash Algorithm, RIPEMD,HMAC 
Digital Signatures, Authentication Protocols, Digital 
Signature Standard 

CO3: 

➢ To get knowledge about different 
authentication function and digital signature 
standard 



 

   
UNIT-IV  
Network Security: Authentication Applications: 
Kerberos,X.509 Authentication Service, Electronic 
Mail Security, PGP, S/MIME,IP Security, Web 
Security. 
  

CO4: 

➢ Able to understand authentication application 
and services such as Kerberos, S/MIME, IP 
sec. 

   
UNIT-V  
System Level Security: Intrusion detection, password 
management, Viruses and related Threats, Virus 
Counter measures, Firewall Design Principles, Trusted 
Systems. 
 

CO5: 
➢ To explain various malware detection 

techniques, firewall design principles and 
trusted system. 

Suggested Books: 

1. William Stallings,“Cryptography and Network Security,Principles and Practices", Prentice Hall of India,Third Edition,2003. 
2. AtulKahate-“Cryptography and Network Security",Tata McGraw,Hill,2003. 
3. Bruce Schneier, “Applied Cryptography",John Wiley & Sons Inc, 2001. 

 



2. Visual Basic 
.NET 

C-502 UNIT-I 
Visual Basic .NET and the .NET Framework: 
Introduction to .net framework ,Features, Common 
Language Runtime (CLR) ,Framework Class 
Library(FCL).Visual Studio.Net – IDE, Languages 
Supported, Components. Visual Programming, 
VB.net, Features, IDE, Menu System, Toolbars, Code 
Designer, Solution Explorer, Object Browser, Toolbox, 
Class View Window, Properties Window, Server 
Explorer, Task List, Output Window, Command 
Window. 
 

CO1: 
➢ Able to Use and understand Visual Studio IDE 

to design application. 
 

   UNIT-II 
Elements of Visual Basic .net: Properties, Events and 
Methods of Form, Label, TextBox, ListBox, 
ComboBox, RadioButton, Button, Check Box, 
Progress Bar, Date Time Picker, Calendar, Picture 
Box, HScrollbar,VScrollBar, Group Box, ToolTip, 
Timer. 
 

CO2:  
➢ Develop GUI Application using Form Controls 

and its events. 
 

 

   UNIT-III 
Programming in Visual basic .net: Data Types, 
Keywords, Declaring Variables and Constants, 
Operators,Understanding Scope and accessibility of 
variables, Conditional Statements, If- then, If- then- 
else, Nested If, Select Case, Looping Statement, Do 
loop, For Loop,For Each,Next Loop, While Loop, 
Arrays, Static and Dynamic. 
 

CO3:  
➢ Apply decision statement and control 

statements in the language. 

   UNIT-IV 
Functions, Built-In Dialog Boxes, Menus and Toolbar: 
Menus and toolbars, Menu Strip, Tool Strip, Status 
Strip, Built-In Dialog Boxes –Open File Dialogs, Save 
File Dialogs, Font Dialogs, Color Dialogs, Print Dialogs, 
InputBox, MsgBox, Interfacing With End user, 
Creating MDI Parent and Child, Functionsand 

CO4:  
 

➢ To understand and use different user 
interface options and various function 



Procedures, Built-In Functions, Mathematical and 
String Functions, User DefinedFunctions and 
Procedures. 
 

   UNIT-V 
Advanced Concepts in VB.Net: Object Oriented 
Programming, Creating Classes, Objects, Fields, 
Properties,Methods, Events, Constructors and 
destructors, Exception Handling, Models,Statements, 
File Handling, Using File Stream Class, File Mode, File 
Share, FileAccess Enumerations, Opening or Creating 
Files with File Stream Class, Reading andWriting Text 
using StreamReader and StreamWriter Classes, Data 
Access withADO.Net – What are Databases? Data 
Access with ServerExplorer,Data Adapter 
andDataSets, ADO.NET Objects and Basic SQL. 
 

CO5:  
 

➢ Apply Object Oriented concepts in GUI 
Application. 

➢ Use Data access controls to store data in 
Database and retrieve it. 

 
 
 

Suggested Books:  
1. Jesse liberty :”Learning Visual Basic.net” 
2. Steven Holzner: “ VB.NETBlackBook “ 
3. Chuck Easttom: “ LearnVB.NET” 
 

3. Computer 
Graphics 

C-503 UNIT I 
Introduction: The Advantages of Interactive 
Graphics, Representative Uses of Computer Graphics, 
Classification of Application Development of 
Hardware and software for computer Graphics, 
Conceptual Framework for Interactive Graphics: 
Overview, Scan Converting Lines, Scan Converting 
Circles, Scan Converting Ellipses. 
 
 
 
 
 

CO1:  
➢ Be able to understand the basics of computer 

graphics and conceptual framework  for 
Interactive Graphics 

➢ Understand the basics of computer graphics, 
different graphics systems and applications of 
computer graphics. 



   UNIT II 
Hardcopy Technologies, Display Technologies, 
Raster,Scan Display System,Video Controller, 
Random,Scan Display processor, Input Devices for 
Operator Interaction,Image Scanners, Working 
exposure on graphics tools like Dream Weaver, 3D 
Effects etc,Clipping Southland, Cohen Algorithm, 
Cyrus,Beck Algorithm, Midpoint Subdivision 
Algorithm 
 

CO2:  
➢ Be familiar with display technologies and 

identify various computer Graphics Tools.  
➢ Extract scene with different clipping methods 

and its transformation to graphics display 
device. 

   UNIT III 
Geometrical Transformation: 2D 
Transformation,Homogeneous Coordinates and 
Matrix Representation of 2D Transformations, 
composition of 2D Transformations, the 
WindowtoViewport Transformations, Introduction to 
3D Transformations Matrix. 

CO3: 
 

➢ Understand Graphical formula in3-D to 2-
Dimensional objects. 

   UNIT IV 
Representing Curves & Surfaces: Polygon meshes 
parametric,Cubic Curves,Quadric Surface. Solid 
Modeling: Representing Solids, Regularized Boolean 
Set Operation primitive Instancing Sweep 
Representations, Boundary Representations, Spatial 
Partitioning Representations, and Constructive Solid 
Geometry Comparison of Representations. 
 

 
CO4: 
 
 

➢ To follow a series of stages collectively known 
as Graphics Pipeline and understanding the 
Curves & Surfaces 

   UNIT V 
Introductory Concepts: Multimedia Definition,CD-
ROM and the multimedia highway, Computer 
Animation (Design, types of animation, using 
different functions), Uses of Multimedia,Introduction 
to making multimedia,The stage of Project, hardware 
& software requirements to make good multimedia 
skills and Training opportunities in Multimedia 
Motivation for Multimedia usage 

CO5: 
➢ To be familiar with Multimedia applications 

and usage. 



 

Suggested Books:  
1. Foley, Van Dam,Feiner, Hughes, Computer Graphics Principles& practice,2000.  
2. D.J. Gibbs & D.C. Tsichritzs: Multimedia programming Object Environment & Frame work, 2000. 
3. D.Haran& Baker. Computer Graphics Prentice Hall of India, 1986 

 

4. System Analysis 
and Design 

C-504 UNIT-I 
Overview of Systems Concepts, Analysis and Design 
Life cycle,Introduction to System Concept: 
Characteristics of the system,Elements of a 
System,Types of Systems,Physical and Abstract 
System,Open and Closed System,Formal and Informal 
System,Introduction to Data And Information: Types 
of Information System,Categories of Information 
System,Needs of Information Systems,Qualities of 
Information System,Software DevelopmentLife Cycle 
(SDLC), Role and Attributes of System Analyst. 
 
 

CO1: 
➢ Understand the life cycle of a systems 

development project. 

   UNIT-II 
System Planning and Requirements Determination 
System planning and initial investigation: Strategic 
Plan for Information processing, Tools for Planning, 
Problems in Planning, Need for requirement 
definition. 
 
 

CO2: 
 

➢ Understand the analysis and development 
techniques required as a team member of a 
medium-scale information systems 
development project 

   UNIT-III 
Information gathering tools: Review of Literature, 
procedures and forms, Methodologies, Tools and 
Techniques of Analysis Systems Analysis and Design: 
Decision Tree, Data Dictionary, Decision Table, 
Structured English, Data Flow Diagram, Components 
of a DFD, Zero Level DFD,DFD Transformation and 
Decomposition, Context Diagram, Levelling a DFD, 
Feasibility Study: Economic Feasibility (Cost & Benefit 
Analysis), Organizational Feasibility, Technical 
Feasibility, Behavioural Feasibility study. 

CO3: 
 
 

➢ Able to know about information gathering 
tools such as DFD, decision tree, data 
dictionary.. 



 
 

   UNIT-IV 
System Design and Implementation Process of 
Design: Logical and Physical Design, Design 
Methodologies, Elements of Form Design, Design of 
Output, Design of Input, Design of File, Design of 
procedure, Audit Trail, System Implementation and 
Testing: Operational and Test Environment, 
Conversion Preparation, Database installation, Users 
Training and Final Report to Management, Creating a 
new System, Test Plan: Activity Network for system 
Testing, Types of Testing. 
 
. 
 

CO4: 
 

➢ Define the concept of designing and test 
environment 

   UNIT-V 
System Quality Assurance, IT infrastructure Selection 
and Evaluation of Processing and Maintenance 
Quality Assurance: Quality factors specifications, 
Levels of Quality Assurance, Computer Hardware and 
Software Selection, Computer Configuration 
Determination, Requesting Proposal from Vendors, 
Evaluation of Vendor’s Proposals,Acceptance of 
system, Evaluation of Processing, Need of 
Maintenance 

CO5: 
 

➢ Basic understanding about Quality Assurance, 
Computer Configuration Determination and 
maintenance. 

Suggested Books: 
1.V.Rajaraman, Analysis and Design of Information System, Pearson Education, 1991.  
2. J.A.Senn, “Analysis and Design of Information Systems”  
3. J.K.Whiten,L.D.Bentley,V.M.Beslow, “System Analysis and Design Methods”, 

 

5. Design and 
Analysis of 
Algorithm 

C-505 UNIT-I 
Basic Concepts of Algorithms: Definition of 
algorithm, Characteristic of algorithm, Pseudo Codes 
&Time Complexity of Basic ControlStructures, Time 
and Space Complexity of Insertion Sort,Selection 
Sort, Heap Sort, Bubble Sort,Asymptotic Notations 

CO1: 
➢ Define the basic concepts of algorithms and 

analyze the performance of algorithms. 
➢ Basic understanding of various sorting 

algorithm 



(Growth of Functions). 
 

   
UNIT-II 
Divide and conquer:Binary Search, Maximum 
&Minimum, Merge Sort, Quick Sort, Greedy Method: 
General method,Knapsack Problem, JobSequencing 
with deadline- Optimal Storage on tapes,Huffman 
Codes. 
 

CO2: 
 

➢ Discuss various basic Divide and conquer 
algorithm  and greedy approaches  for 
developing algorithms. 

 

   
UNIT-III 
DynamicProgramming:Matrix, 
ChainMultiplications,Longest CommonSubsequence-
Backtracking:General method,N QueensProblem,Sum 
of subsets. 
 

CO3: 
 

➢ Understanding and analysis of various 
dynamic and backtracking algorithms. 

   
UNIT-IV 
Basic Traversals and search techniques, techniques of 
binary trees, techniques of graphs: BFS, DFS. 
 

CO4: 
 

➢ Understanding of various graph traversal 
algorithms and trees. 

   
UNIT-V 
Analysis ofGraph Algorithms:Elementary Graph 
Algorithms,Multistage Graphs,Minimum Spanning 
Trees: Kruskal’s& Prim’s Algorithm,Single Source 
Shortest Path, Dijkstra’s& Bellman Ford,All Pairs 
Shortest Path:Warshal Algorithm. 
 

CO5: 
 

➢ Discuss various Elementary Graph Algorithms 
and  shortest path graph algorithms. 

Suggested Books: 

1. Thomas H. Coremen,“Introduction to Algorithms”,PHI. 
2. Horowitz&Sahani,“Fundamental of Algorithms”,Galgotia. 
3.Aho,“Design & Analysis of Computer Algorithms”,Pearson. 
4. Johnsonbaugh,“Algorithms”,Pearson. 



 

 

BACHELOR OF COMPUTER APPLICATION (B.C.A.) 
DETAILED SYLLABUS 

SIX SEMESTER 
 

S.No. Name of the 
Course 

Course 
Code 

Course Content Course Objective 

1. Python 
Programming 

C-601 UNIT-I 
Basic of Python, Features, Application, Python 
interpreter, Interpreters vs Compilers, Data Types, 
Identifiers and keywords, Literals, Strings, Assigning 
Values to Variables, Multiple Assignment, Basic 
Operators in Python: Arithmetic, Comparison, 
Assignment, Bitwise, Logical Membership Operators 
(in, not in), Identity Operators (is, is not), Operators 
Precedence. 
 
 

CO1: 
➢ Understand different data types and 

operators 
➢ To read and write simple Python programs. 

   UNIT-II 
Creating Python Programs: Input and Output 
Statements, Conditional Statement- if...else, 
Difference between break, continue and pass, 
Control statements (Looping- while Loop, for Loop, 
Loop Control nested nested loops). 
 
 

CO2: 
➢ To develop Python programs with 

conditionals and control statements. 
 

   UNIT-III 
Python Strings, Accessing Values in Strings, String 
Special Operators, String Formatting Operator, Triple 
Quotes, Indexing and Slicing, Built-in String functions. 
 
Python Lists -Accessing Values in Lists, Updating Lists, 

CO3:  
 
To define Python strings and to use Python data 
structures – lists, tuples, dictionaries. 



Basic List Operations, Indexing, Slicing, and Matrixes, 
Built-in List Functions & Methods 
 
Python Tuples - Accessing Values in Tuples, Updating 
Tuples, Delete Tuple Elements, Basic 
Tuples Operations, Indexing, Slicing Built-in Tuple 
Functions. 
 
Python Dictionary - Accessing Values in Dictionary, 
Updating Dictionary Python Programming, Delete 
Dictionary Elements, Built-in Dictionary Functions & 
Methods. 
 
 
 

   Unit-IV 
Functions: Defining a Function, Syntax, Calling a 
Function, call by value and call by reference, Pass by 
reference vs value, Function Arguments, Required 
arguments, Keyword arguments, Default arguments, 
Variable-length arguments, The return Statement, 
Scope of Variable. 
 
 

CO4: 
 

➢ To define and use Python functions, 
arguments and scope. 

   Unit-V 
File Manipulation, Opening Text File, Working with a 
File on Python, The open function, File modes, The 
file object attributes, close() method, write() method, 
read() method, Files: Input, Files Output, Reading 
files, Renaming & deleting files, Writing into a file, 
remove() method. 
 

CO5: 
➢ To perform various input/output operations  

with files in Python. 

Suggested Books: 
 

1. Guido Van Rossum, Learning Python: Crash Course Tutorial Paperback – 22 July 2020. 



2. Mark Lutz, Python Pocket Reference, 5th edition Feb, 2014 
3. G van Rossum, An Introduction to Python 

 
 

2. Software 
Engineering 

C-602 UNIT-I 
Introduction:  Definition of Software, Type of 
Software, Characteristic of Software, Attributes of 
Good Software, Definition of Software Engineering 
Software Engineering Costs, Key Challenges that 
Software Engineering Facing, System Engineering and 
Software Engineering. 

CO1: 
Enables students to understand the various software 
characteristics and key challenges.S 

   UNIT-II 
Software Development Process Model: Software 
Process. Software Process Model: The 
Waterfall Model, Evolutionary Development, 
Component- Based Software Engineering (CBSE). 
Process iteration: Incremental Delivery, Spiral 
Development: Rapid Software Development: Agile 
Methods, Extreme Programming, Rapid Application 
Development. 

CO2: 
 

➢ Plan a software engineering process life cycle 
, including the specification, design, 
implementation, and testing of software 
systems that meet specification, 
performance, maintenance and quality 
requirements 

   UNIT-III 
Design Concept: Abstraction, Architecture, Patterns, 
Modularity: Cohesion, Coupling, Information Hiding, 
Functional Independence, Model, Client Server 
Model, Layered Model User Interface Design: 
Human-Computer Interaction, Information 
Presentation, Interface Evaluation; Design Notation 
 
 

CO3: 
 

➢ Analyze and translate a specification into a 
design, and then realize that design 
practically, using an appropriate software 
engineering methodology. 
 

   UNIT-IV 
Software Testing and Quality Assurance: Verification 
and Validation, Techniques of Testing: Black-Box and 

CO4: 
 
 



White Box Testing, Inspections. Level of Testing: Unit 
Testing. Integration Testing, Interface testing, System 
Testing, Alpha and Beta Testing, Regression Testing. 
Design of test Cases, Quality Management activities, 
Product and process quality, capability Maturity 
Model (CMM) 
 
 

➢ Know how to develop the code from the 
design and effectively apply relevant 
standards and perform testing, and quality 
management and practice 

   UNIT-V 
Software Cost Estimation: Introduction- Software 
Cost Factors, Software Cost Estimation Techniques, 
Stating Level estimation, Estimating Software 
Maintenance Costs Software Requirements 
Definition, Software Requirements Specification, 
Specification Techniques, Languages and Processors 
for Requirements 
 

CO5: 
 
 

➢ Able to elicit, analyze and specify software 
requirements through a productive working 
relationship with various stakeholders of the 
project 

➢ understand the software cost estimation 
techniques 

Suggested Books: 
 

1. lan Sommerville, Pearson Software Engineering, 10th Edition  
2. Amiya Kumar Rath, Fundamental of Software Engineering.  
3. Roger's Pressman, McGrewHill, Software Engineering a practitioner Approach 
 

3. Soft Skills C-603 UNIT I: Conversational &Social Skills: Definition of 
Conversation, Speech and Listening and 
Conversation, Rules of Conversation, Conversation 
and Personality, Importance of Conversation; Social 
Skills: Role of Communication; Purposeful Socializing, 
Attributes: Effective Communication, Relationship 
Management; Respect, Improvement Techniques: 
Feedback, Goal Setting, Adopting Interpersonal Skills. 
 

CO1: 
 

➢ To understand the conversation 
competencies and socialization 

   UNIT II: Motivation Skills: Motivation: Definition, 
Sources of Motivation: Initiative, Willingness To 
Work, Eagerness to take on Work, Initiative; Learning 

CO2: 
➢ Able to get knowledge about various 

motivational aspects and learning. 



Ability, Learning And Analysis; Motivating Others: 
Techniques, Understanding; Individual Motivation; 
Mobilizing Optimal Performance, Praise and 
Compliment, Goal Setting for Individual Employee, 
Trust in the Working Hands. 

 

   UNIT III: Work-Place Skills: Managing Stress, 
Techniques: Application of 4 A’s, Avoid, Alter, Access, 
Adapt, Resilience: Flexibility in Thought and Behavior, 
Tolerance and Self-Belief, Team-Work and 
Communication. 
 
 

CO3:  
➢ Able to analyse the knowledge of 4 A’s and 

team work capabilities. 
 

   UNIT IV: Creativity: Creativity: Definition, 
Characteristics of Creative Person: Fluency, 
Originality, Curiosity, Compassion in Leadership, 
Communication Skills, Listening and Responding, 
Speaking Skills, Positive Thinking: Controlling Mind. 
 
 

CO4: 
➢ To understand the leadership and 

communication skills. 

   UNIT V: Critical Thinking: Critical Thinking: Definition 
Abilities: Discerning Facts and Claims Credibility 
Analysis, Identifying Valid Reasons, Distinguishing 
Relevant from Irrelevant Fact/Claims, Detecting Bias, 
Knowing the Hidden Motives, Creative Methods, 
Features 

CO5: 
Able to specify the irrelevant facts, hidden moves 
and creative features. 

4. Professional 
Skills and 
Human Values 

C-604 UNIT I:  
Professional Ethics: Value based Life and Profession,  
Professional Ethics and Right Understanding,  
Competence in Professional Ethics, Issues in  
Professional Ethics – The Current Scenario, Vision for  
Holistic Technologies, Production System and  
Management Models. 
 
 

CO1: 
 
Explain the importance of human resources and their 
effective management in organizations. 
Comprehend the role and function of human 
resource 
management in industry 
. 



   UNIT II: 
 Natural acceptance of human values , Definitiveness  
of Ethical Human Conduct, Basis for Humanistic  
Education, Humanistic Constitution and Humanistic  
Universal Order, Competence in professional ethics:  

a) Ability to utilize the professional competence 
for augmenting universal human order  

b) Ability to identify the scope and 
characteristics of people-friendly and eco 
friendly production systems,  

c) Ability to identify and develop appropriate 
technologies and management patterns for 
above production systems, Case studies of 
typical holistic technologies, management 
models and production systems, Strategy for 
transition from the present state to Universal 
Human Order:  

a) At the level of individual: as socially and 
ecologically responsible engineers, technologists 
and managers  
b) At the level of society: as mutually enriching 
institutions and organizations 

 
 

 
CO2: 

➢ Analyze the key issues related to 
administering the human elements such as 
motivation, compensation, appraisal, career 
planning, diversity, ethics, and training 

   UNIT III:  
Specialized Knowledge, Competency, Honesty and  
Integrity, Accountability, Self-Regulation,  
Professional appearance, Reliable, Ethical behavior,  
Professional Code of Ethics, Accountable, Positive  
attitude, Separates personal and professional,  
Emotional control, Respectful of others, Strong  
communicator, Possesses soft skills 
 

CO3:  
 

➢ Identify and explain the importance of 
integrity, ethics, emotional balance and soft 
skills. 

   UNIT IV:  
Understanding the need, basic guidelines, content  

CO4: 



and process for Value Education,      Self-Exploration,  
Relationship and Physical Facilities- the basic  
requirements for fulfillment of aspirations of every  
human being with their correct priority,  
Understanding Happiness and Prosperity correctly- A  
critical appraisal of the current scenario, Method to  
fulfill the above human aspirations. 
 

➢ Correct evaluation of happiness, prosperity, 
human aspiration and value education. 

   UNIT V:  
Work place rights and responsibility, Norms of  
professional conduct vs profession, Responsibility,  
obligation and moral values in professional ethics,  
Emotional Intelligence, Value education, Basic  
theories, case studies and examples. 
 

CO5: 

➢ Explain the concept and business relevance of 
ethics and emotional intelligence. 

 

 



Program Outcomes (PO) 

PO1  Computational information  Recognise and use mathematical organisation, 
computation, and domain knowledge to conceptualise 
computer models free from obvious downsides. 

PO2  Difficulty Analysis  Ability to categorise, critically assess, and prepare 
complex computing problems using computer knowledge 
and request domains basics. 

PO3  Technical Implementation 
Skills 

 The ability to choose modern computing tools, as well as 
the abilities and methods required for unique software 
solutions 

PO4  Proficient and Value 
Education 

 At the level of individuals socially and ecologically 
responsible engineers and technologists. Identify the need 
and enlarge the ability to appoint in professional education 
as a Computing qualified. 

PO5  Mission Administration  Knowledge of computing along with the ability to 
recognise administration and computing philosophy is 
necessary for project management in multidisciplinary 
settings. 

PO6  Presentation and 
communication skills 

  Knowing excellent documentation and presentations can 
help students to communicate with the computing society 
and culture. 

PO7  Professional Competence 
and Team Ability 

 Ability to job as a part or manager in various teams in 
multidisciplinary situations. 

PO8  Modernization and Private 
Enterprise 

 Classify opportunities, private enterprise dream and use of 
original thoughts to build worth and means for the 
betterment of the human being and the world. 

PO9  Design / Development of 
Solutions 

 Understand, analyse and develop computer programs in 
the areas related to algorithm, web design and networking 
for efficient design of computer based system. 

PO10  Critical thinking  Problem solving abilities and business practices which 
aids to become more productive and thoughtful evaluation 
of information  

 

 



Program Specific Outcome (PSO) 

PSO1  An ability to enhance the application of knowledge of theory subjects in diverse fields.  

PSO2  Develop language proficiency to handle corporate communication demands. 

PSO3  Preparing students for various technology areas such as computers applications, computer 

networks, software development, JAVA, database concepts, programming.   

PSO4  In order to enhance programming skills of the students, the concept of project 

development in using the technologies learnt during the semester has been introduced. 

PSO5  To enhance knowledge in Artificial Intelligence, Expert System, Natural Language 

Processing, Robotics in order to provide the exposure for real life application. 

PSO6  Preparing students for future aspects by building and improving their creativity, social 

awareness, human values, soft skills and general knowledge. 

PSO7  Encouraging students to convert their start-up idea to reality by implementing. 

PSO8  Ability to understand the changes or future trends in the field of computer application. 

PSO9  Ability to identify, formulate, analyse and solve problems of programming using 

different languages such as C, C++, java, python. 

PSO10  Ability to enhance the business and communication skills in order to identify the 

components and factors for the development and management of business cases  

 

 

 

 

 

 

 


