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	ProgramEducationalObjectives (PEOs)

	TheM. Sc. Zoology program describeaccomplishments that graduates areexpected to attain within five to seven years after graduation

	PEO1
	M.Sc., graduates can take up teaching profession. They can teach biology to theundergraduates and school children

	PEO2
	They can involve in domestication of animals bykeeping profitable pet shops and they can become animal trainers too.

	PEO3
	Theycanequipthemselvestoworkinthefieldsofaquaria,poultry,piggery,
pisciculture,etc.…

	PEO4
	Theycancreatepublicawarenessonenvironment,pollutionsandecosystem
through social media, industrial sectors and pollution control boards and seek jobs in public concerns and NGOs.

	PEO5
	Theycanfindemploymentinfarms,zoologicalparks,museumsandzoosby
developingpersonalskillsto conservethe animalsand nature.

	PEO6
	Theycanenterintobiotechnologyandmicrobiologycompaniesbyacquiring
laboratoryskills.

	PEO7
	Theycanearnandshineinagricultureandfarmingthrough‘Integratedfarming
management’whereanimalwastescouldbeturnedintowealth.

	PEO8
	Theycangetopportunitytoworkinveterinarysector,wildlifeconservatorand
forestryjobs.

	PEO9
	Theycanbecomemedicallaboratorytechniciansandfindjobsinclinicallabsand
hospitalsashealthworkers.

	PEO10
	Theycanbecomescientists&researchersbydoingPh.D.andtheycancompete for
competitive examinations like TNPSC, NET, SET, IAS, IFS and any equivalentexams with strong knowledge of biology.
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	ProgramSpecificOutcomes(PSOs)

	Afterthesuccessfulcompletionof Zoologyprogram, thestudentsare expectedto

	PSO1
	Elucidateanimal-animal,animal-plant,animal-microbeinteractionsandtheir consequences to animals, humans and the environment.

	
PSO2
	Developdeeperunderstandingofkeyconceptsofbiologyatbiochemical,molecular and cellular level, physiology and reproduction at organismal level, and
ecologicalimpactonanimalbehavior.

	PSO3
	Strengthenthegeneticsandcytogeneticprinciplesinlightofadvancementsby understanding human genome and genomes of other model organisms.

	PSO4
	Describetheexpressionofgenome,revealingmultiplelevelsofregulationand strategies to manipulate the same in the benefit of the mankind.

	
PSO5
	Learn handling of DNA sequence, data and its analysis which equip students to get employed in R&D industry involved in DNA sequencing services, diagnostics, and micro biome analysis.

	PSO6
	Understandrelationshipsofvariationsinphenotypicexpressionofgenomesandtheir genome wide interaction with other organisms.

	PSO7
	Developanunderstandingofzoologicalscienceforitsapplicationinmedicalentomology, apiculture, aquaculture, agriculture and modern medicine.

	PSO8
	Developtheoreticalandpracticalknowledgeinhandlingtheanimalsandusingthem as model organism.

	PSO9
	Maintainhighstandardsoflearninginanimalsciences

	PSO10
	Focus to prepare them with research-oriented approach in frontier areas of research in Zoology and preparing them for advancements




	ProgramOutcomes(POs)

	OnsuccessfulcompletionoftheM.Sc. Zoologyprogram

	PO1
	Expectedtoattainwrittenskillsviaassignment,projects,reports&seminar

	PO2
	Todeveloppresentation&communicationskillsthroughresearch

	PO3
	Toattainanalyticalskills likeunderstanding&interpretingthe results

	PO4
	Toknowthebasics ofinstrumentation

	PO5
	Todevelop taxonomical skills byidentifyingtheanimal species

	PO6
	Tolearnabout animalbiodiversity,bioinformaticsandecosystem

	PO7
	Tounderstandhuman beingsbystudyingbiology,anatomy,physiologyetc.,

	PO8
	TocreateanawarenessoftheimpactofZoologyontheenvironment,society,and development outside the scientific community.

	PO9
	Tostudyandunderstandtheclassificationofwholephylaincludedin NonchordatesandChordates withthehelpofcharts/models/pictures.

	PO10
	Toinculcatethescientifictemperamentinthestudentsandoutsidethe Scientific community.
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BHARATHIARUNIVERSITY:COIMBATORE641 046
M.Sc.,ZOOLOGYDEGREECOURSE(COLLEGES-CBCSPATTERN) REVISED SCHEME OF EXAMINATION
(Forthe students admitted during theacademicyear 2026 – 2027 onwards)

	Course Code
	

Paper
	

TitleoftheCourse
	Credits
	Hours
	MaximumMarks

	
	
	
	
	Theory
	Practical
	
CI A
	
ESE
	Total

	FIRSTSEMESTER

	13A
	CoreI
	Structureandfunctionsof Invertebrates
	4
	6
	-
	25
	75
	100

	13B
	CoreII
	ComparativeanatomyofVertebrates
	4
	6
	-
	25
	75
	100

	13C
	CoreIII
	AnimalBiodiversity&Conservation
	4
	6
	-
	25
	75
	100

	13D
	CoreIV
	Ecology
	4
	6
	-
	25
	75
	100

	23P
	PracticalI
	(ComprisesofPapersI,II&III)
	-
	-
	2
	-
	-
	-

	23Q
	Practical II
	(ComprisesofPapersIV&V)
	-
	-
	2
	-
	-
	-

	23R
	Practical III
	(ComprisesofPapersVI,VII&VIII)
	-
	-
	2
	-
	-
	-

	
	
	Total
	16
	
	
	
	
	400

	
	
	SECONDSEMESTER

	23A
	CoreV
	Biophysics&Biostatistics
	4
	6
	-
	25
	75
	100

	23B
	Core VI
	Biochemistry
	4
	6
	-
	25
	75
	100

	23C
	Core VII
	Cell&Molecular Biology
	4
	6
	-
	25
	75
	100

	23D
	CoreVIII
	DevelopmentalBiology
	4
	6
	-
	25
	75
	100

	23P
	PracticalI
	(ComprisesofPapersI,II&III)
	4
	-
	2
	25
	75
	100

	23Q
	Practical II
	(ComprisesofPapersIV&V)
	4
	-
	2
	25
	75
	100

	23R
	Practical III
	(ComprisesofPapersVI,VII&VIII)
	4
	-
	2
	25
	75
	100

	
	
	Total
	28
	
	
	
	
	700

	
	
	THIRDSEMESTER

	33A
	CoreIX
	AnimalPhysiology
	4
	6
	-
	25
	75
	100

	33B
	CoreX
	Immunology
	4
	6
	-
	25
	75
	100

	3EC
	ElectiveI
	Elective I:Entomology PaperI
	4
	5
	-
	25
	75
	100

	3EA
3EB
	Elective II
	ElectiveII A: Microbiology(or)
ElectiveIIB*ResearchMethodology
	3
	5
	-
	25
	75
	100

	
	
	
	*3
	5
	-
	25
	75
	100

	   37A
	
	Health and Wellness
	1
	-
	-
	25
	-
	-

	43P
	PracticalIV
	(Comprises of Papers IX&X)
	-
	-
	2
	-
	-
	-

	43Q
	PracticalV
	(Comprises of Papers XI&XII)
	-
	-
	2
	-
	-
	-

	4EP
	Elective
PracticalI
	Elective I Practical (Comprises of Paper
Elective I)
	-
	-
	2
	-
	-
	-

	4EQ
	Elective PracticalII
	Elective II Practical(Comprises of Paper Elective II) (or) * Project work
	-
	-
	2
	-
	-
	-

	
	
	
	-
	
	*2
	-
	-
	-

	
	
	Total
	16
	
	
	
	
	400



	FOURTH SEMESTER

	43A
	Core XI
	Genetics
	4
	6
	-
	25
	75
	100

	43B
	Core XII
	Evolution
	4
	6
	-
	25
	75
	100

	4EC
	ElectiveI
	ElectiveI:EntomologyPaperII
	4
	5
	-
	25
	75
	100

	4EA
4EB
	Elective II
	ElectiveIIA-Bioinstrumentation,Biological
Techniques, Biotechnology & Genetic Engineering(or)ElectiveIIB*Projectwork
	4
	5
	-
	25
	75
	100

	
	
	
	-
	-
	-
	-
	-
	-

	43P
	Practical IV
	(ComprisesofPapersIX&X)
	4
	-
	2
	25
	75
	100

	43Q
	PracticalV
	(ComprisesofPapersXI&XII)
	4
	-
	2
	25
	75
	100

	4EP
	Elective
PracticalI
	ElectiveIPractical(ComprisesofPaper
Elective I)
	3
	-
	2
	20
	55
	75

	4EQ
	Elective PracticalII
	ElectiveIIPractical(ComprisesofPaper Elective II) (or) * Project work
	3
	-
	2
	20
	55
	75

	
	
	
	*3
	-
	2
	50
	125
	*175

	
	
	Total
	30
	
	
	
	
	750

	
	
	Grand Total
	90
	
	
	
	
	2250



	ListofElectivePapers(Optedbythecolleges)

	Elective-II ChooseAorB
	A
	1. Elective IIA:Microbiology–IIISemester
2. Bioinstrumentation,BiologicalTechniques,Biotechnology& Genetic Engineering - IV Semester

	
	B
	1. ElectiveIIB:ResearchMethodology–IIISemester
2. Projectwork– IV Semester


*ForElective II,if*Bisopted,
*TheoryPaper – Research Methodologywill carry100 marks and
*ForProject175marks (Projectwork=125marksandViva-voce=50 marks).

Project Guidelines:
1. InternalandExternalExaminerswillevaluatetheprojectworkandawardmarksout of 125.
2. InternalandExternalExaminerswillconductviva-voceexaminationandaward marks out of50.

 (
First Semester
)

	Coursecode
	13A
	STRUCTUREANDFUNCTIONSOF INVERTEBRATES
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperI
	6
	0
	0
	4

	Pre-requisite
	Basicknowledgeabout Invertebrateforms andtheir
functions
	Syllabus version
	2025-26

	Course Objectives:

	Themain objectives ofthis courseare:
1. Tounderstandabouttheproceduresandtrendsin taxonomy.
2. Tounderstandimportantphysiologicalfunctionsinvarious Invertebrateforms.
3. Toknowaboutthelarvalforms ofInvertebrates.
4. Toknowabout theorganization ofMinor Phylaand its characters.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Understandconceptsoftaxonomy,itsprocedures,methodsincollectionandpreservation
ofanimalsaswellasclassificationofanimalsbased oncoelom.
	K2

	2
	Categorize locomotoryorgans,methodsoflocomotion,feedinganddigestioninvarious
Invertebrates.
	K3

	3
	Understandaboutorgansofrespiration,respiratorypigments,theirmechanism,organs
andproductsof excretion, mechanismand itsrelation toosmoregulation.
	K2

	4
	DiscerntheorganizationandfunctionofnervoussysteminvariousInvertebratesandits
evolutionaryadvances.
	K4

	5
	Integratethestrategiesandevolutionarysignificanceoffreelivingandparasiticlarval
formsof Invertebratesaswellasorganizationand charactersofMinorPhyla groups.
	K5

	K1-Remember;K2-Understand; K3-Apply;K4-Analyze;K5-Evaluate; K6–Create

	

	Unit:1
	PRINCIPLESOFANIMALTAXONOMY
	15 hours

	Structureandfunctionofinvertebrates:PrinciplesofAnimaltaxonomy;Speciesconcept; International code of zoological nomenclature; Taxonomic procedures; New trends in taxonomy

	

	Unit:2
	ORGANIZATIONOFCOELOM ANDLOCOMOTION
	15 hours

	Organization	of	coelom:	Acoelomates;	Pseudocoelomates;	Coelomates:	Protostomia	and
Deuterostomia;Locomotion:FlagellaandciliarymovementinProtozoa;Hydrostaticmovementin Coelenterata, Annelida and Echinodermata

	

	Unit:3
	NUTRITION,DIGESTIONANDRESPIRATION
	15 hours

	NutritionandDigestion:Patternsoffeedinganddigestioninlowermetazoan;Filterfeedingin
Polychaeta, Mollusca and Echinodermata. Respiration: Organs of respiration: Gills, lungs and trachea; Respiratory pigments; Mechanism of respiration

	

	Unit:4
	EXCRETIONANDNERVOUSSYSTEM
	15 hours

	Excretion: Organs of excretion: coelom, coelomoducts, Nephridia and Malpighian tubules; Mechanisms of excretion; Excretion and osmoregulation. Nervous system: Primitive nervous system: CoelenterataandEchinodermata;Advancednervoussystem:Annelida,Arthropoda(Crustaceaand
lnsecta)andMollusca(Cephalopoda); Trendsinneuralevolution

	

	Unit:5
	LARVALFORMSANDMINOR PHYLA
	15 hours

	Invertebratelarvae:Larval forms offree-livinginvertebrates -Larval forms ofparasites; Strategiesand
Evolutionary significance of larval forms.Minor Phyla: Concept and significance; Organization and general characters of Rotifera, Phoronida and Chaetognatha

	.



	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Parker,T,J.,Haswell,W.A.TextBookof Zoology,MacmillanCo.,London

	2
	Barnes,R.D.InvertebrateZoology,IIIedition.W.B.SaundersCo., Philadelphia

	3
	Barrington,E.J.W. Invertebratestructureandfunction.ThomasNelsonandSons Ltd.,London

	4
	Young,J.Z. Lifeof Invertebrates,ClarendonPress,Oxford.

	

	ReferenceBooks

	1
	Hyman,L.H.Theinvertebrates.Vol.lProtozoathroughCtenophora,McGraw-Hill Co.,
New York.

	2
	Hyman,L.H.TheInvertebrates.Vol.2.McGrawHillCo.,New York.

	3
	Hyman,L.H.TheInvertebratesmallercoelomategroups,Vol.5.McGrawHillCo.,NewYork

	4
	Hyman,L.H.TheInvertebrates.Vol.8.McGrawHillCo.,NewYorkand London

	5
	Russel-Hunter,W.D.AbiologyofhigherInvertebrates,theMacmillanCo.Ltd.,London

	6
	Jagerstein,G.EvolutionofMetazoanlifecycle,AcademicPress,NewYork&London.

	7
	Narendran,T.C.An IntroductiontoTaxonomy,ZoologicalSurveyof India.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	SystemsBiology(NPTEL)webhttps://nptel.ac.in/courses/102/106/102106035/

	




	MappingwithProgramme Outcomes*

	Cos
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	S
	S
	S
	M
	S
	S
	S

	CO2
	S
	S
	M
	M
	S
	S
	M
	M
	S
	S

	CO3
	S
	M
	S
	M
	S
	S
	M
	M
	S
	S

	CO4
	S
	M
	S
	M
	S
	S
	M
	M
	S
	M

	CO5
	S
	M
	S
	M
	S
	S
	M
	M
	S
	M


*S-Strong; M-Medium;L-Low

	Coursecode
	13B
	COMPARATIVEANATOMY OF VERTEBRATES
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperII
	6
	0
	0
	4

	Pre-requisite
	Basicknowledgeaboutvertebrateanatomyand physiology
	Syllabus version
	2024 -
2025

	Course Objectives:

	Themain objectives ofthis courseare

	1. Tounderstand aboutvertebrate morphologyand its origin.
2. Tostudyabout structure andfunction ofProtochordate types.
3. Tostudyaboutvertebrateclassificationanddevelopment,structureandfunctionofintegument types.
4. Tounderstandthe flowof bloodand evolutionofcirculatoryorgansand processof respiration.
5. Toknowaboutthevariousaspectsofskeletalsystemandevolutionofurinogenital system
6. Tounderstandthe workingof nervoussystem andsenseorgans.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse, studentwill beable to:

	1
	UnderstandtheoriginofChordata,conceptofProtochordates,importanceofVertebrate morphology and biology of some Protochordates.
	K2

	2
	ComprehendaboutVertebrateclassification,aswellasstructureandfunctionof integument and its derivatives.
	K2

	3
	Analyzetheevolutionofheart,aorticarchesandportalsystems,bloodcomponentsas well as respiratory mechanisms and organs in various Vertebrates.
	K4

	4
	Distinguishthecomparativeformandfunctionofskeletalsystemanditspartsand analyze the evolution of urinogenital system in different Vertebrates.
	K2&K5

	5
	Analyzecomparativelytheanatomyofnervoussystemanditscomponentsindifferent Vertebrates as well as receptors of olfaction, taste and hearing and other organs.
	K4

	K1-Remember;K2-Understand; K3-Apply;K4-Analyze;K5-Evaluate; K6–Create

	

	Unit:1
	PROTOCHORDATAANDCHORDATE MORPHOLOGY
	15hours

	Originof vertebrates:Conceptof protochordates; Thenatureofvertebrate morphology;Definition, scope and relation to other disciplines; Importance of the study of vertebrate morphology.

	

	Unit:2
	VERTEBRATECLASSIFICATIONANDINTEGUMENT
	15hours

	Originandclassificationofvertebrates;Vertebrateintegumentanditsderivatives.Development,general structureandfunctionsofskinanditsderivatives;Glands,scales,horns,claws,nails,hoofs,feathersand hairs.

	

	Unit:3
	CIRCULATIONAND RESPIRATION
	15hours

	General plan of circulation in various groups; Blood; Evolution of heart; Evolution of aortic arches and portal systems. Respiratory system: Characters of respiratory tissue; Internal and external respiration; Comparative account of respiratory organs

	

	Unit:4
	SKELETALSYSTEMANDURINOGENITAL SYSTEM
	15hours

	Skeletalsystem:Form,function,bodysizeandskeletalelementsofthebody;Comparativeaccountofjaw suspensorium,Vertebralcolumn;Limbsandgirdles;EvolutionofUrinogenitalsysteminvertebrateseries.



	Unit:5
	SENSEORGANSANDNERVOUSSYSTEM
	15hours

	Senseorgans:Simplereceptors;OrgansofOlfactionandtaste;Lateralline system;Electroreception. Nervoussystem:Comparativeanatomyofthebraininrelationtoitsfunctions;Comparativeanatomy of spinal cord; Nerves-Cranial, Peripheral and Autonomous nervous systems.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	KingsleyJS. Outlineof ComparativeAnatomyofVertebrates.CentralBookDepot, Allahabad.

	2
	Kent,GeorgeC&Carr,Robert K.Comparative AnatomyofVertebrates, McGraw-Hill Science.

	3
	Young,J.Z.Lifeofvertebrates.TheOxfordUniversityPress,London.

	4
	Weichert,C.K.andPresch,W.Elementsofchordateanatomy,4thEdn.McGrawHallBooks Co., New
York

	5
	MalcomJollie,Chordatamorphology.East-WestPressPvt.Ltd.,New Delhi.

	

	ReferenceBooks

	1
	Smith,H.S.Evolutionofchordatestructure.Hold RinehartandWinstoinInc.,NewYork

	2
	MilltonHilderbrand.Analysisofvertebratestructure. IV.Ed.JohnWileyandSons Inc.,New
York.

	3
	Romer,A.S.Vertebratebody, IIIEd.W.B.SaundersCo.,Philadelphia.

	4
	Montagna,W.Comparativeanatomy.John WileyandSonsInc.

	5
	Walters,H.E.andSayles,L.D.Biologyofvertebrates.Macmillan&Co.,NewYork

	6
	Torrey,T.W.Morphogenesisofvertebrates,JohnWileyandSonsInc.,NewYorkandLondon

	7
	Colbert,E.H. Evolutionofthevertebrates,John WileyandSonsInc.,New York.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	General	Human	Anatomy	(WMA):	https://www.mooc-list.com/course/general-human-anatomy-wma

	2
	EvolutionaryBiology: https://onlinecourses.swayam2.ac.in/cec20_bt06/preview

	




	MappingwithProgramme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
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	M
	L
	S
	M
	S
	M
	S
	M
	S

	CO2
	S
	L
	L
	S
	M
	S
	M
	M
	M
	M
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	S
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	L
	S
	M
	S
	M
	L
	M
	M

	CO4
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	L
	L
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	L
	S
	M
	L
	M
	L

	CO5
	S
	M
	L
	S
	S
	S
	M
	S
	M
	M


*S-Strong;M-Medium;L-Low

	Coursecode
	13C
	ANIMALBIODIVERSITYAND CONSERVATION
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperIII
	6
	0
	0
	4

	Pre-requisite
	Toknowthedistribution andabout abundanceof
organisms
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Acquirethe knowledgeof biodiversityindifferentgeographical areas.
2. Understandthestrategiesevolvedtoconservebiodiversitiesandtheirhabitats.
3. Knowthe measuresinvoguetorestorethebiodiversityand environment.
4. Levelsoforganizationinanimals.
5. Analyzethe evolutionaryaffinitiesof vertebrates.
6. Createawarenessagainstwildlifecrimesandpollutioninconservingbiodiversity.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Understandthesignificanceofconservationofbiodiversity.
	K2

	2
	Appreciatethevariousconservationstrategiesto protectbiodiversity.
	K4

	3
	Knowthe comparativeanatomyandevolutionaryaffinities of vertebrates.
	K2

	4
	Admirethevaluesofethical committeeinanimal research
	K3

	5
	Developawarenessagainstwildlifecrimesandwildlifedegradationbypollution
	K5

	K1-Remember;K2 -Understand;K3 -Apply;K4-Analyze;K5-Evaluate; K6–Create

	

	Unit:1
	BIODIVERSITY
	15hours

	Biodiversity –Types: Genetic, species and ecological diversities - Species – Endemic, Keystone, flagship and ecological indicator - Major Biomes of India and wildlife diversity - Tropical Humid Forests, Tropical Deciduous Forests, Tropical rain forests, Warm deserts and semi-deserts, ConiferousforestsandAlpinemeadows-Hotspots–significanceofWesternGhats,Indo-Burma
regionandGulfofMannar-BiospherereservesofIndia-Rareendemicandendangeredspeciesof India – IUCN Red list category.

	

	Unit:2
	CONSERVATIONBIOLOGY
	15hours

	In-situ and Ex-situ conservation - Project Tiger and Project Elephant - Population explosion - Deforestation, Human animal conflicts, Poaching, Forest fire and Afforestation - CITES- ConventiononInternationalTradeinEndangeredSpeciesofWildFaunaandFlora-Animalethics
– Ethical committee Discontinuation of dissection in educational institutions - Biodiversity measurement – significance - Simpson’s diversity index.

	

	Unit:3
	SYSTEMATICZOOLOGY
	15hours

	Speciesconcept- Levels ofstructuralorganization –Unicellular–Multicellularforms –Colonial- Levelsoforganization:KingdomAnimalia–salientfeaturesofallphylum–classificationupto
classforinvertebratesandup toordersforvertebrateswith examples

	

	Unit:4
	SCOPEANDIMPORTANCEOFWILDLIFEOFINDIA
	15hours

	India-thecountryofmegawildlifebiodiversity-Objectivesofwildlifeconservation-Biodiversity lossandcausesofwildlifedepletion-Biodiversityandclimatechange-Economicimportanceof
wildlife.

	

	Unit:5
	MODERNCONCEPTS IN WILDLIFE
CONSERVATION
	15hours

	WildlifeCrimes:Wildlifeforensicsanditsapplicationsindetectingwildlifecrimes-Wildlife toxicology:Typesofcontaminants,concentration,bioaccumulationandbiomagnificationsin
wildlifepopulations-EnvironmentalImpactAssessment(EIA)Methodsandtheirroleinwildlife



	conservation-Geographicalinformationsystem-Biodiversityexploration&conservation-Artificialintelligencetechnologyinconservingbiodiversity-EnvironmentalpolicyofIndiaand
legislations.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Textbookof Biodiversity-K VKrishnamurthy,bySciencePublishers.

	2
	TheBiodiversityofIndia– ErachBarucha

	3
	Biodiversity:AnIntroduction,2ndEdition-KevinJ.Gaston,JohnI.Spicer,WileyBlackwell.

	4
	ComparativeAnatomy,Function,Evolution–KennethV.Kardong

	5
	Thelifeof vertebrates–J.Z.Young6. Comparativeanatomy– Nigam

	6
	ManualofZoology– EgambaranatharIyyer

	7
	Thelifeofvertebrates–J.Z.Young

	8
	AnadvancedTextbookonbiodiversity:PrinciplesandPractice–K.V.Krishnamurthy

	
	

	

	ReferenceBooks

	1
	Biodiversityloss in the21stCentuary– Griffin.N

	2
	Glimpsesof Biodiversity-B.Blosetti.

	3
	Agrobiodiversity-DavidWood,JillianM. Lenné,CABIPub.,Nature

	4
	Biodiversity-WILLIAMMN

	5
	Biodiversity:ConservingEndangeredSpecies-AnneElizabethMaczulak

	6
	Conservation-CliveHambler,SusanM.Canney

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	EcologyandWildlifeConservation(FutureLearn):https://www.mooclist.com/course/ecology-
and-wildlife-conservation-

	2
	WildlifeConservation:https://nptel.ac.in/courses/102/104/102104068/

	3
	WildlifeEcology:https://swayam.gov.in/nd1_noc20_bt38/preview

	




	MappingwithProgramme Outcomes

	COs
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	M
	M
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	S
	S
	S
	L
	S
	S
	S
	S
	S
	S


*S-Strong;M-Medium;L-Low

	Coursecode
	13D
	ECOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperIV
	6
	0
	0
	4

	Pre-requisite
	Basicunderstandingabout our own
environment
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseare,
1. Toexplain the coreconcepts of ecologyfor abetterunderstandingof theenvironment.
2. Tomotivate,identifyandsolveenvironmental problems.
3. Tocreateawarenessabouttheimprovementandprotectionoftheenvironment.
4. Tounderstandtheneedforconservationofbiodiversityandnaturalresources.
5. Tohelpunderstandthe conceptsof exobiology.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Understandtheecologicaldynamicsandthesignificanceofenvironmental
integrity.
	K2

	2
	Recognizevariousglobalandregionalenvironmentalconcernsthataffectsthe
biosphereandanalyzetheimpact ofhumanactivities ontheenvironment.
	K1

	3
	Appreciatethesignificanceoftheconservationof nativebiodiversity.
	K4

	4
	Scrutinizespecificcasesofenvironmentalpollution,challenges,andtheir impacts
on ecology.
	K5

	5
	Applyknowledgeofchemistry, biology, molecularbiologyand microbiologyto
arriveatinnovativesolutions toenvironmentissuesandextra-terrestrial habitats
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate; K6–Create

	

	Unit:1
	THE ENVIRONMENT
	15 hours

	TheEnvironment:Physicalenvironment;bioticenvironment;bioticandabioticinteractions.Habitat andniche:Conceptofhabitatandniche;nichewidthandoverlap;fundamentalandrealizedniche;
resourcepartitioning; character displacement.

	

	Unit:2
	POPULATIONECOLOGY
	15 hours

	Populationecology:Characteristicsofapopulation;populationgrowthcurves;populationregulation; lifehistorystrategies(randKselection);conceptofmetapopulation-demesanddispersal,interdemic extinctions, age structured populations -action taken to control population explosion.

	

	Unit:3
	COMMUNITYECOLOGY
	15 hours

	Speciesinteractions:Typesofinteractions,interspecificcompetition,herbivory,carnivory,pollination,symbiosis.Communityecology:Natureofcommunities;communitystructureand
attributes; levels ofspeciesdiversityanditsmeasurement; edgesandecotones.Ecological succession: Types; mechanisms; changes involved in succession; concept of climax

	

	Unit:4
	ECOLOGYOFECOSYSTEM
	15 hours

	Ecosystem:Structureandfunction;energyflowandmineralcycling(CNP);primaryproductionand decomposition; structure and function of some Indian ecosystems: terrestrial (forest, grassland) and aquatic(freshwater,marine,eustarine).Biogeography:Majorterrestrialbiomes;theoryofisland
biogeography;biogeographicalzonesof India.

	

	Unit:5
	APPLIEDECOLOGY
	15 hours

	Appliedecology:Environmentalpollution;globalenvironmentalchange;biodiversity-status,
monitoringanddocumentation;majordriversofbiodiversitychange;biodiversitymanagement



	approaches-Wastemanagement.Conservationbiology:Principlesofconservation,majorapproachestomanagement,Indiancasestudiesonconservation/managementstrategy(ProjectTiger,
Biospherereserves).

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77 hours

	Text Book(s)

	1
	Odum:FundamentalsofEcology

	2
	Odum:BasicEcology

	3
	TurkandTurk:Environmental Science

	4
	Environmentalbiology–Dr.P.S. Verma&Dr.V.K. Agarwal

	

	ReferenceBooks

	1
	ControlledEcological LifeSupportsystem–NASAconferencepublication (2378)(e-content)

	2
	EnvironmentalScience:Earthasa LivingPlanet byDanielB. Botkin,EdwardA.Keller

	3
	EnvironmentalScience:Systemsandsolutions–MichaelL.McKinney&RobertM.Schoch.

	4
	Ecologyand Environment– P.D. Sharma

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	Primark:APrimerofConservationBiology

	2
	Calabrese:PollutantsandHigh-RiskGroups

	3
	ControlledEcological LifeSupportsystem–NASAconferencepublication (2378)(e-content)

	






	MappingwithProgramme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	M
	M
	S
	M
	S
	S
	M
	S

	CO2
	S
	S
	M
	M
	L
	S
	S
	S
	M
	M

	CO3
	S
	M
	M
	L
	M
	S
	L
	L
	S
	L

	CO4
	M
	M
	S
	S
	M
	L
	L
	S
	S
	S

	CO5
	M
	S
	S
	M
	S
	M
	L
	M
	L
	S


*S-Strong;M-Medium;L-Low




 (
Second Semester
)

	Coursecode
	23A
	BIOPHYSICSAND BIOSTATISTICS
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperV
	6
	0
	0
	4

	Pre-requisite
	BasicknowledgeaboutBiophysicsand Biostatistics
	Syllabus version
	2024 -
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Todevelopawarenessabouttheapplicationofstatistics inZoology.
2. Totrainhowthe biologicaldataareprocessedandinterpretationsaremade.
3. Todevelopskill inunderstanding &handlingmolecularscience&instrumentation.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Illustratethebasic concepts ofprobabilityand biostatistics.
	K5

	2
	Thecoursewillgiveanideahowdatashouldbe managed& processed.
	K2

	3
	Thecoursewill developtheresearchaptitude ofthestudents.
	K4

	4
	Thestudents willbe capableofinterpretingandunderstandingthebasis ofmolecular
biology.
	K2

	5
	Thelearnerwill betrainedin preparingsolutionsand handlinginstrumentsat basic
level.
	K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	Unit:1
	BIOELECTRICITYAND RADIATION
	15hours

	Bioelectricity
Membrane,Restingandactionpotential.Ionicdistributionandmembranepotential,recordingof action potential.

Radiation
Electromagneticradiation. Lawsoflightabsorption -BeerLambertslaw,biologicalapplications of X-rays, Infra-red rays, and Ultra violet rays.

	

	Unit:2
	BIOENERGETICS
	15hours

	Lawsofthermodynamics,conceptoffreeenergy,oxidationreduction(redox)reactions.Energy coupling reactions, energy rich compounds, ATP cycle, standard free energy and negative entropy changes in living systems, enzyme catalysis.

	

	Unit:3
	BIOLOGICALDATA,MEASUREMENTSAND VARIABLES
	15hours

	Biological data
Source, Collection – Classification – Tabulation, Diagrammatic representation. Frequency curves, Frequency Polygon, Ogive
Measurementsandvariables
Centraltendency-Arithmeticmean,MedianandModeDispersions,Deviations,Co–efficientof variance. Standard Deviations and standard Error.

	

	Unit:4
	TEST OFSAMPLES
	15hours

	Sampling,distributionofsamplesandsamplingerrors.Chi–squaretest,Student—t‖test,ANOVA
onewayandtwoway.

	



	Unit:5
	PROBABILITY
	15hours

	Correlation–types,methods-KarlPearson’sco-efficient,Regression–typesandsignificance-
calculationofregressionco–efficient,Probability-Definition,Types,Additionaland Multiplication theorems.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77 hours

	TextBook(s)

	1
	Casey.1993 Biophysics

	2
	ShivKumarPractical StatisticsChand&Sons,Delhi.

	

	ReferenceBooks

	1
	SokalRR&Rohlf FJ Biostatistics Freeman,SanFrancisco

	2
	Giese.A.C.1969Cell Physiology

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	Biophysicalchemistry:https://onlinecourses.nptel.ac.in/noc20_cy33/preview

	2
	BiostatisticsandMathematicalBiology:https://swayam.gov.in/nd2_ugc19_ma03/preview
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	Coursecode
	23B
	BIOCHEMISTRY
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperVI
	6
	0
	0
	4

	Pre-requisite
	BasicknowledgeaboutBiochemistry
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tounderstandthefundamentalprinciplesthat governscomplex biologicalsystems.
2. Tounderstand the molecularmachineryof livingcells and mechanisms of metabolic control.
3. Todemonstrateknowledgeandunderstandingbasicbiologicalandchemicalfactsandtobe familiar in the concepts in biochemistry.
4. Togainknowledgeaboutprinciplesofchemicalreactivity,bonding,thermodynamicsand Kinetics.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Thestudentwilllearnaboutstructureofatoms,chemicalbondsandget
knowledgeaboutprinciplesofbiophysical chemistry
	K2

	2
	Learnaboutthechemicalnatureofbiomolecule,theirstructuralandmetabolic
roleincellular system.
	K2

	3
	Gainknowledgeaboutenzymes,mechanismofenzymeactionandabletoidentify
theenzymekinetics.
	K3

	4
	Understandthesimplechangesinmoleculesandinteractionsinbiochemical
processandcellularfunctions.
	K4

	5
	UnderstandandanalyzethestructureandpropertiesofNucleosides and
Nucleotides.
	K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	Unit:1
	BASIC PRINCIPLES
	15hours

	Structureofatoms,moleculesandchemicalbonds,Principlesofbiophysicalchemistry(pH,buffer, reaction kinetics, thermodynamics, colligative properties).

	

	Unit:2
	STABILIZINGINTERACTION
	15hours

	Stabilizinginteractions(VanderWaals, electrostatic,hydrogenbonding, hydrophobicinteraction, etc.).Composition,natureofbonds/linkages,structureofbiomolecules(carbohydrates,lipids,
proteins,nucleicacidsand vitamins).

	

	Unit:3
	BIOENERGETICS
	15hours

	Bioenergetics, glycolysis, oxidative phosphorylation, coupled reaction, group transfer, biological energytransducers.Principlesofcatalysis,classificationofenzymesandenzymekinetics,enzyme
regulation,inhibitorsofenzymes -mechanismofenzymecatalysis,isozymes

	

	Unit:4
	CONFORMATIONOFPROTEINS
	15hours

	Conformationofproteins(Ramachandranplot,primary,secondary,tertiaryandquaternary structures,domains,motifandfolds).Conformationofnucleicacids(helix (A,B,Z),t-RNA,micro-
RNA).

	

	Unit:5
	METABOLISM
	15hours

	Stabilityofproteinsandnucleicacids.Metabolismofaminoacids,carbohydrates,lipids,
nucleotidesandvitamins.

	



	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,online seminars – webinars	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Arumugam.(2016).FundamentalsofBiochemistry,Saraspublication,Nagercoil,Tamilnadu

	2
	PrasannaKumarS,ArumugamN,NarayananLM,MeyyanRPandNallasingamK.(2019).
Biochemistry,6thedition,Saraspublication,Nagercoil,Tamilnadu.

	3
	Satyanarayana,chakrapani.(2017).Biochemistry, 5thedition,ElesvierPublication, India.

	4
	SeemaPavgiUpadhye.(2020).TextbookofBiochemistry,Publication,DreamtechPress, India.

	

	ReferenceBooks

	1
	ApplingDeanR, Anthony-Cahill SpencerJandMathews ChristopherK. (2017). 1stedition,
Biochemistry,ConceptsandConnections, PearsonEducationPublication,India.

	2
	NaikP.(2012).EssentialsofBiochemistry,2nd edition,Jaypee BrothersMedical Publication,
New Delhi.

	3
	VoetDandVoetJG.(2016).Biochemistry, 5thedition,JohnwileyandSons, NewJersey.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	Biochemistry:https://swayam.gov.in/nd1_noc20_cy10/preview

	2
	Biochemistry&MolecularBiology:https://swayam.gov.in/nd2_cec19_bt02/preview

	3
	Biochemistry:Biomolecules,Methods,andMechanisms (edX):https://www.mooc-
list.com/course/biochemistry-biomolecules-methods-and-mechanisms-edx
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	Coursecode
	23C
	CELLANDMOLECULAR BIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperVII
	6
	0
	0
	4

	Pre-requisite
	BasicknowledgeaboutCellanditsfunctions
	Syllabus version
	2024-
2025

	Course Objectives:
1. Toprovideanoverview ofcellstructure,basiccomponentsofcellsandtheirfunction.
2. Tolearnthefundamentalconceptsofcellstructure,dynamiccharacterofcellularorganelles andrelationship betweenmolecular levels.
3. Tomakeawareof howcellular componentsgenerate and utilizeenergyinside thecells.

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Understandandapplytheprinciplesandtechniquesofmolecularbiologyinbasic research, or in the health professions.
	K3

	2
	Gainknowledgeaboutmolecularlevelregulationofcellularprocesses,cellsignaling,
transportationandproliferationincells.
	K2

	3
	Analyzethepictureofthecellular environmentandregulationofcellular process
atthemolecular level.
	K4

	4
	Studentswilllearnaboutthemechanismsandregulationofcellcommunication,gene
expression,genomemaintenanceandregulationinvolvedintheflowofgenetic information.
	K4

	5
	Ensuringaccurate macromolecularbiosynthesis,unityand diversityat the
molecularandcellularlevelsandtherelationship.
	K5

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate; K6–Create

	

	Unit:1
	INTRODUCTIONOFBIOMEMBRANE
	15 hours

	General features of the cell: Basic structure of prokaryotic and eukaryotic cells - Protoplasm and deutroplasm - cell organelles; cell theory; Diversity of cell size and shapes. Cellular organization: Membranestructureandfunctions-Structureofmodelmembrane,lipidbilayerandmembrane
proteinsdiffusion,osmosis,ionchannels, activetransport,ionpumps,mechanismandregulationof intracellular transport, electrical properties of membranes.

	Unit:2
	CYTOSKELETON
	15 hours

	Structure and functions of Intracellular organelles: Nucleus, mitochondria, Golgi bodies, lysosomes, endoplasmic reticulum, peroxisomes, plastids, vacuoles and chloroplasts.

	Unit:3
	CELLDIVISIONANDMOLECULARBIOLOGYOFCELL
	15 hours

	Cell division and Cell cycle: Mitosis and meiosis,their regulation, steps in cell cycle and control of cell cycle. Molecular biology of cell: Structure of DNA and RNA; Process of DNA replication, transcription and translation in pro- and eukaryotic cells; Genetic maps.

	Unit:4
	CELLCOMMUNICATION AND CELLSIGNALING
	15 hours

	Cell communication and cell signaling: Membrane- associated receptors for peptide and steroid hormones - signaling through G-protein coupled receptors, signal transduction pathways. General principlesofcellcommunication:extracellularspaceandmatrix,interactionofcellswithother cells
andnon-cellularstructures.

	Unit:5
	Cancercells
	15 hours

	Cancercells:Characteristicfeaturesofnormalandcancercells;Carcinogens:typesandcancer



 (
induction;Metastasis;Oncogenesandtumorsuppressorgenes,apoptosis;
therapeuticinterventionsof uncontrolled cell growth.
)

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	ArumugamN,(2007)6thedition. CellBiology,SarasPublications,Nagercoil.

	2
	MeyyanRP.(2005).CellBiology,SarasPublications, Nagercoil.

	3
	SinghSPandThomasBS.(2012). Cellbiology.RastogiPublications,Meerut -02,

	4
	Verma,PSandAgarwalVK(2004).Cellbiology,Genetics,MolecularBiology,Evolution
andEcology.S.Chand&CompanyLtd.New Delhi.

	

	ReferenceBooks

	1
	ChariotteJ.Averse. (1995).MolecularCellBiology. AddisionWesleyPubl. Co.

	2
	DeRobertisEDPandDeRobertisEMF,(1987).CellandMolecularBiology,Lippincott Williams &Wilkins., India.

	3
	GuptaPK.,(2008).Cellandmolecularbiology,Rastogipublications,ShivajiRoad,Meerut

	4
	PowerCB.(2009).CellBiology,HimalayaPublishingHouse,Mumbai.

	5
	TomarandSingh, (1999). CellBiology.RastogiPublication,Meerut.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	https://www.classcentral.com/course/swayam-cell-biology-13937

	2
	https://www.universalclass.com/i/course/cell_molecular_biology_101.htm

	3
	https://www.edx.org/learn/cellular-biology
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	Coursecode
	23D
	DEVELOPMENTALBIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperVIII
	6
	0
	0
	4

	Pre-requisite
	Basicinformationonanimal embryology
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tomakeawareofthestudents aboutthetheories,conceptsand basics ofDevelopmentalBiology.
2. Toprovidestudentstheideaofsexcells,fertilization,cleavage,differentiationand development oforgans.
3. Tomakeawareof theinduction, organizers and development of extra embryonicstructures.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Thelearner willbe abletounderstand methodologicalapproaches tothestudy of
embryonicdevelopment andthecharacteristicsoftheprincipleexperimentalmodels.
	K2

	2
	Thestudents will beableto identifyembryonicstructures in preparations,
photographsanddiagrams
	K5

	3
	Thestudents willableto developan idea,how to arrangesequencesin developmental
processesinorder.
	K4

	4
	Thelearnerwillbeabletounderstandthederivativesofembryonicstructures.
	K2

	5
	Thestudents willattain abasicconceptual knowledgeof theprinciplecellular
mechanismsofdevelopmentandidentifythe geneticandmolecularelementsthatare involved.
	K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate; K6- Create

	

	Unit:1
	BASICCONCEPTSOFDEVELOPMENTAND GAMETOGENESIS
	15hours

	Pattern of animal development: Chief events in animal development; History of thoughts and conceptualdevelopments.Gametogenesis:Originofgermcells,Spermatogenesis-Spermmorphology in relation to the type of fertilization, Oogenesis - Oogenesis in insects and amphibians; Composition and synthesis of yolk in invertebrates (insects and crustaceans) and vertebrates; Genetic control of vitellogenin synthesis in amphibians.

	

	Unit:2
	FERTILIZATION
	15hours

	Fertilization:Spermaggregation,Spermactivation,Chemotaxis,Spermmaturationandcapacitaion inmammals,Acrosomereaction.Sperm–egginteraction.Spermentryintotheegg-Eggactivation
- Intracellularcalcium release - Cortical reaction - Physiological polyspermy - Fusion ofmaleand female pronuclei - Post fertilization metabolic activation – Parthenogenesis

	

	Unit:3
	CLEAVAGEANDGASTRULATION
	15hours

	.Cleavage and gastrulation: Pattern of embryonic cleavage, mechanisms of cleavage, mid blastula transition - Determinate and regulatory embryos, Factors affecting gastrulation, mechanisms and types of gastrulation in respective animal embryos (Sea urchin, Amphioxus, Amphibians, Aves, Mammals); Fate maps - (Amphibian and Chick), Epigenesis and preformation – Formation of primary germ layers

	



	Unit:4
	EMBRYONIC DEVELOPMENT
	15hours

	EmbryonicDevelopment;Embryonicdevelopmentoffishandbirds,formationofextraembryonic membranes in mammalian – Organogenesis - Development of endodermal, mesodermal and ectodermal derivatives. Embryonic Induction and neurulation; Formation and migration of neural crest cells - types of neural crest cells and their patterning - primary and secondary neurulation. Gene and development; Anterior- posterior axis in determination in drosophila, Maternal effect genes - Bicoid and Nanos proteins; Generation of dorsal - ventral polarity- Genetic control of segmentation – Gap genes; pair rule genes; Homeotic genes.

	Unit:5
	METAMORPHOSIS,AGINGANDEXPERIMENTAL EMBRYOLOGY
	15hours

	Post embryonic development metamorphosis: Endocrine control of metamorphosis in insect and amphibian - Endocrine control of moulting and growth in crustaceans and insects - Neoteny and pedogenesis. Regeneration: Formation of ectodermal cap and regeneration blastema – Types of regeneration in planaria, Regenerative ability in different animal groups, Factors stimulating regeneration – Biochemical changes assosciated with regeneration. Aging and senescences: Biology of senescence - cause of aging- mechanism involved in apoptosis. Experimental Embryology: Mammalian reproduction: Mammalian reproductive cycle, Hormonal regulation, Endocrine changes associated with normal pregnancy, Induced ovulation in humans – Cryopreservation of gametes/embryos - Ethical issues in cryopreservation.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Balinsky.,Introductionto Embryology

	2
	Grant,Biologyof Developing System

	

	ReferenceBooks

	1
	Austen,C.R.andshort, R.V.,Reproductionin animals.

	2
	SchattenandSchatten. Molecularbiologyof fertilization.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	NOC: IntroductiontoDevelopmentalBiology,Prof.SubramaniamK,IITMadras,
https://nptel.ac.in/courses/102/106/102106084/]
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	Coursecode
	23P
	STRUCTURE AND FUNCTION OF INVERTEBRATES, COMPARATIVE ANATOMYOFVERTEBRATESAND ANIMAL BIODIVERSITY &ORGANIZATION
	L
	T
	P
	C

	Core/Elective/Supportive
	PRACTICAL–I
	0
	0
	2
	4

	Pre-requisite
	Fundamentalknowledge on animalanatomy and
biodiversity
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tounderstandimportantphysiologicalfunctionsinvarious Invertebrateforms.
2. Tounderstandthe workingof nervoussystem andsenseorgans.
3. Acquiretheknowledgeofbiodiversityindifferentgeographicalareas.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Attainknowledgeabout locomotoryorgans,locomotion,feeding and digestion in
variousInvertebrates.
	K2

	2
	Integratethestrategies and evolutionarysignificanceof freelivingand parasitic
larvalformsofInvertebratesaswellasorganizationandcharactersofMinor Phyla groups.
	K5

	3
	Understandtheoriginof Chordata,conceptofProtochordata,importanceof
Vertebratemorphologyandbiologyof some Protochordates.
	K1

	4
	Gainknowledge aboutVertebrateclassification,aswellasstructureandfunction
ofintegumentanditsderivatives.
	K2

	5
	Appreciatethevariousconservationstrategiesto protectbiodiversity.
	K4

	K1-Remember;K2-Understand; K3-Apply;K4-Analyze;K5-Evaluate; K6–Create

	

	STRUCTUREANDFUNCTIONSOF INVERTEBRATA
	12 hours

	1. Comparativestudyof system:Invertebrates (anytwoanimals)
Appendages,externalmorphology,digestivesystem,nervoussystemandreproductivesystem.
2. Cultureof earthworm in laboratoryto identifythestages.
3. Cultureand identificationof morphologyofDrosophila.

	COMPARATIVEANATOMYOFCHORDATES
	12 hours

	1. Comparative study of system: chordate (any two animals) External morphology, digestive andreproductive system.
2. IdentificationofBeakandfeetindifferentbirds(anylocallyavailablebirds)PhotographyofBeak and feet.
3. Comparativestudyofscales ofanypreserved fishCycloid, ctenoid, placoidand ganoidscales.
4. Comparative study of different types of chordate bones (any four animals) Skull, fore limb, hind limb.
5. Morphologicalmodificationoflimbinfish,amphibia,reptiles,birdsand mammals.

	ANIMALBIODIVERSITYANDORGANIZATION
	12 hours

	1. Planktonidentificationoffrom fresh/marinewater (5slidespreparation).
2. Quantitativeestimationofplanktonusinghemocytometer.

	SPOTTERS(non-chordateandchordate)(eachanyfivespecimens)
	12 hours

	1. Biologicalimportance
2. Medicalimportance
3. Beneficialpests
4. Evolutionarysignificance
	



	5.Economic importance
	
	

	
	FIELDSTUDYAND FIELDTRIP–Zoologicalvisit,biodiversityarea

	
	SubmissionatthetimeofPracticalExamination
1. Plankton: 5slides
2. Report on theField studyand Fieldtrip
3. BonafideRecord

	
	

	
	
	TotalLecturehours
	48hours

	
	TextBook(s)

	
	1
	AdvancedPracticalZoologybySinha, J.,ChatterjeeeA.K.,ChattopadhyayP. 2011.
ArunabhaSen Publishers.

	
	2
	PracticalZoologyInvertebratebyH.S.Bhamrah.2003.Dominant Publishers.

	
	

	
	ReferenceBooks

	
	1
	ModernExperimental ZoologybyPreetiGupthaand MridulaChaturvedi. 2000

	
	2
	ManualofPracticalZoology:ChordatesbyVerma.(2000.S.ChandPublishing
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	Coursecode
	23Q
	ECOLOGY,BIOPHYSICS&BIOSTATISTICS
	L
	T
	P
	C

	Core/Elective/Supportive
	PRACTICAL–II
	0
	0
	2
	4

	Pre-requisite
	Basicinformationonecology,biophysicsand
dataanalysis
	Syllabus Version
	2024 -
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Explaincoreconceptsinecology,andsummarizeourecologicalunderstandingofenvironmental problems.
2. Totrainhowthe biologicaldataareprocessedandinterpretationsaremade.
3. Todevelopskill inunderstanding &handlingmolecularscience&instrumentation.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Investigatespecificcasesofenvironmentalpollutionornaturalchallenges,and
theirimpact
	K5

	2
	Applychemistry, biology,molecular biologyandmicrobiologyskill to
environment issues
	K3

	3
	Thestudents willbe capableofinterpretingandunderstandingthebasis ofmolecular
biology.
	K2

	4
	Thelearnerwill betrainedin preparingsolutions andhandlinginstrumentsatbasiclevel.
	K4

	5
	Thecoursewill developtheresearchaptitude ofthestudents.
	K4

	K1-Remember;K2-Understand; K3-Apply;K4-Analyze;K5-Evaluate; K6- Create

	

	I.ANALYSIS OFWATER
	12 hours

	Determinationof:
1. pH
2. Totaldissolvedsolids
3. Turbidity/ light penetration
4. CO2andO2
5. Hardness(Temporaryandpermanent)
6. CalciumandMagnesium
7. BODandCOD(Demonstrationonly)
8. Alltheaboveparameters ina) Pond / poolwaterb)Canal/Riverwaterc) Sewagewater

	II.ANALYSIS OFSOIL (ANYTHREE)
	12 hours

	Determinationof:
1. SoilMoisture
2. Chlorides
3. Sulphates
4. Nitrates
5. TotalPhosphates
6. Totalorganicmatter
Alltheaboveparameters in a)Clayeysoil, b) Sandysoil,c) Garden soil / Redsoil

	III.BIOLOGICALANALYSIS (SPOTTERS)
	12 hours

	1.Qualitativeanalysisoforganisms(Pollutionindicator):(anyTen)

	BIOPHYSICS:
	12 hours

	1. Preparationofbuffers(acetate,phosphate,citrate,boratebuffers)
2. DeterminationofpH titrationcurveofproteinsandcalculate thepIvalues.
3. DeterminationofGlucosecontent ofagivensample.(Calorimetricmethod)



	BIOSTATISTICS:
1. Construction of (a) Frequencypolygon (b) Histograms from the Data given (The basic data may be from any material available around)
2. Calculationof(a)Standard deviation(b)Correlationand(c)Student’stestfromthe givendata.

	FIELDTRIPS 1.Visitto–Drinkingwatertreatmentplant;Industrialeffluenttreatmentplant;
Pollutioncontrol lab.

	SubmissionatthetimeofPracticalExamination
1. Report on theField studyand Fieldtrips
2. BonafideRecord

	
	TotalLecturehours
	48hours

	TextBook(s)

	1
	AdvancedPracticalZoologybySinha, J.,ChatterjeeeA.K.,ChattopadhyayP. 2011.
ArunabhaSen Publishers.

	2
	Environmentalbiologyand ecologylaboratorymanual byLynn. (2003).KendallHunt
Publishing

	

	ReferenceBooks

	1
	ModernExperimental ZoologybyPreetiGupthaand Mridula Chaturvedi. 2000

	2
	FundamentalsofBiochemistrybyJainJ.L, SunjayJain, Nitin Jain.2007.

	3
	ToxicologyLaboratoryLab Manualby5.	Oberdorster	Eva.	2009.	Kendall	Hunt
Publishing
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	Coursecode
	23R
	BIOCHEMISTRY, CELL & MOLECULARBIOLOGYAND
DEVELOPMENTALBIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	PRACTICAL–III
	0
	0
	2
	4

	Pre-requisite
	Basicunderstandingon Biochemistry,cell
biologyand developmentalbiology
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Toelucidateitsinteractionof molecules.
2. Toprovideanoverview ofcellstructure,basiccomponentsofcellsandtheirfunction.
3. Toprovidestudentstheideaofsexcells,fertilization,cleavage,differentiationand development of organs.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Understandthephysicalandchemical conceptsinbiology.
	K2

	2
	Understandmetabolismofnucleicacid,aminoacidand lipid.
	K2

	3
	Understandandapplythe principles and techniques of molecularbiologyinbasic
research,orinthehealthprofessions.
	K3

	4
	Ensuringaccurate macromolecularbiosynthesis,unityand diversityat the
molecularandcellularlevelsandtherelationship.
	K5

	5
	Thelearnerwillabletounderstandmethodologicalapproachestothestudyof embryonic development and the characteristics of the principle experimental
models.
	K4

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	BIOCHEMISTRY
	12 hours

	1. Qualitative and quantitative estimation of Carbohydrates, Proteins and Lipids from the given samples.
2. PreparationofHaemincrystals.
3. Quantitativeestimationof Haemoglobin.
4. Separationofplasma,serumandcellsfromblood.
5. Colorimetricestimationofglucosefromblood
6. Estimationofcholesterol inthe blood
7. Estimationofalkalineandacidphosphatases
8. ​

	CELLANDMOLECULAR BIOLOGY
	12 hours

	1. Mountingof Polytenechromosome from thesalivarygland ofaChironomus larva.
2. Squashpreparation ofonion root tip to studythe stages ofMitosis.
3. IsolationofDNAandRNAfroman animaltissue(Demonstrationonly)
4. Studyofdifferentcellsfromthevertebrateanimal(Brain,Liver,Gonad,KidneyandMuscle)

	DEVELOPMENTALBIOLOGY:
	12 hours

	1. RegenerationstudyinTadpole/Earth-worm
2. Studythe lifecycle ofDrosophilamelanogaster.
3. PatterningoftheadultwingandDrosophilaanddemonstrationoftheeffectofcelldeathon the pattering of the adult wing.
4. EffectofThyroxin onthegrowth oftadpoles(Demonstrationonly)
5. Studyof Embryonicdevelopmental stages(FrogandChick)
6. Blastodermmountingofchickembryo usingvitalstains.

	
	TotalLecturehours
	36 hours



	TextBook(s)

	1
	AdvancedPracticalZoologybySinha, J.,ChatterjeeeA.K.,ChattopadhyayP. 2011.
ArunabhaSen Publishers.

	2
	AManual of PracticalZoologybyVermaP.S. 2000. S Chand publication.

	

	ReferenceBooks

	1
	ClinicalEmbryology:APracticalGuideby1.	ZsoltPeterNagy,AlexC.Varghese,
AshokAgarwal. 2013.Springer-VerlagNewYorkInc

	2
	FundamentalsofBiochemistrybyJain J.L,SunjayJain, NitinJain.2007.

	3
	CellandMolecularBiology:ALabManualbyChaitanya K.V.2013.PrenticeHallIndia
LearningPrivateLimited
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 (
Third Semester
)

	Coursecode
	33A
	ANIMAL PHYSIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperIX
	6
	0
	0
	5

	Pre-requisite
	BasicknowledgeaboutthePhysiologicalactivities of all the systems in both non-chordates and
chordates
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. To studyabout theadaptivecharacters in animals
2. Toacquireknowledgeonthephysiologicalaspectsaboutallorgansystems.
3. Toacquireknowledgeontheosmo andthermoregulatorymechanisms.
4. Understandthe concepts ofhormonalactivities
5. Tounderstand theroleof hormones inthe biological activitiessuch aspregnancyand lactation

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Acquiretheknowledgeof organismssurvivinginvarious environments.
	K4

	2
	Learnthesignificance of osmoandthermoregulationstocopewellwiththe
ecologicalstress.
	K3

	3
	Understandthephysiologicalresponsesofthemeditationpracticesinhuman
	K2

	4
	Factorsinvolvedinthemechanismofrespiratory,excretoryphysiology,neuraland
muscularphysiologyandthe influenceof hormonesin reproduction.
	K2

	5
	Evaluatethe variousmode oflifeandadaptivemodification oftheirorgan systems
in animals
	K6

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6–Create

	

	Unit:I
	DIGESTIVESYSTEM
	15hours

	Digestive system: Digestion, absorption, energy balance, BMR. Excretory system: Comparative physiology of excretion, kidney, urine formation, urine concentration, waste elimination, micturition, regulation of water balance, blood volume, blood pressure, electrolyte balance, acid-base balance

	

	Unit:II
	BLOODANDCIRCULATION
	15hours

	Blood and circulation: Blood corpuscles, haemopoiesis and formed elements, plasma function, blood volume, blood volume regulation, blood groups, haemoglobin, immunity, haemostasis. Cardiovascularsystem:Comparativeanatomyofheartstructure,myogenicheart,specializedtissue,
ECG – its principle and significance, cardiac cycle, heart as a pump, blood pressure, neural and chemical regulation of all above

	

	Unit:III
	RESPIRATORYPHYSIOLOGY
	15hours

	Respiratorysystem:Comparisonofrespirationindifferentspecies,anatomicalconsiderations, transportofgases,exchangeofgases,wasteelimination,neuralandchemicalregulationof
respiration

	

	Unit:IV
	NERVOUSSYSTEM
	15hours

	Nervoussystem:Neurons,actionpotential,grossneuro-anatomyofthebrainandspinalcord,central and peripheral nervous system, neural control of muscle tone and posture. Sense organs: Vision, hearing and tactile response

	



	Unit:V
	ENDOCRINOLOGY
	15hours

	Endocrinology and reproduction: Endocrine glands, basic mechanism of hormone action, hormones and diseases; reproductive processes, gametogenesis, ovulation, neuroendocrine regulation. Thermoregulation: Comfort zone, body temperature- physical, chemical, neural regulation, acclimatization: Stress and adaptation

	

	Unit:VI
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Animal PhysiologyVolI &IIbyChatterjee

	2
	Animal PhysiologybyVerma&Agarwal

	3
	EssentialofANIMALPhysiologybyRastogi

	4
	PrinciplesofAnimalPhysiologybyChristopher MoyesandPatricia Schulte

	

	ReferenceBooks

	1
	ComparativeAnimalphysiologybyPhilipCWithers

	2
	ComparativePhysiology:PrimitiveMammals”byKnutSchmidt-NielsenandLiana Bolis

	3
	“AdvancesinComparativeandEnvironmentalPhysiology:AnimalAdaptationtoCold”by
JABoulant andRJBrooks

	4
	“Advancesin Comparativeand EnvironmentalPhysiology”byJMachinand S HWright

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	https://swayam.gov.in/

	2
	https://www.mooc.org/

	3
	https://nptel.ac.in/
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	Coursecode
	33B
	IMMUNOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperX
	6
	0
	0
	4

	Pre-requisite
	Basicknowledge abouttheimmunology
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Toprovidethebasicknowledgeofdifferentelementsofimmunesystemanddescribethe role of immune system in both maintaining health and contributing todiseases.
2. Toidentifythe cellular andmolecularbasisof immuneresponsiveness.
3. Toexplainimmunologicalresponseandhowitistriggered andregulated.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Understandingthemultipleinteractionbetweendifferentcomponentsoftheimmune system during the normal immune response.
	K2

	2
	Applybasictechniquesfor identifyingantigen antibodyreaction, familiarizewith
the terminologyrelatedwithImmunology.
	K3

	3
	Applybasictechniques for identifyingantigen antibodyinteractions
	K3

	4
	Makeclearthestages ofimmuneresponses, uptakeand antigenpresentation, cell
activation,effector andmemorycellandapoptosismechanisms.
	K4

	5
	Elucidatethereasonsfor immunizationandtheeffectofimmunesystemincluding
Allergy,hypersensitivityand autoimmunity.
	K5

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	Unit:1
	INTRODUCTIONTO IMMUNOLOGY
	15hours

	Introductionto Immunology: Anoverview;Scopeofimmunology, recognitionofselfand non-self asabasicfunctionalfeatureofimmunesystem;Conceptsof externalandinternaldefensesystems; External (first line / innate) defense system: components, distribution, salient functions; Internal (second line / acquired) immune system: cellular and humoral immune components- distribution, salient functions-primary and secondary immune responses; Immune tissues / organs: types, anatomicallocation,structureanddevelopment;lymphocytetrafficduringdevelopment;Typesof
immunity:innateandacquired -types,functionalfeatures;conceptofadaptiveimmunity

	

	Unit:2
	ANTIGENS
	15hours

	Antigens:	Definition,	characteristic	features	and	classification;	Antigenicity	versus immunogenicity; Adjuvants: definition, types and applications.

	

	Unit:3
	COMPONENTSOFCELLULARIMMUNESYSTEM
	15hours

	Major effector components of cellular immune system: Lymphocytes - types, morphology, clones; sub-populations, distribution, B and T cell receptors, B and T cell epitopes, Toll-like receptors; Antigen presenting cells: antigen processing and presentation, MHC molecules and their immunologic significance.

	

	Unit:4
	COMPONENTSOFHUMORALIMMUNESYSTEM
	15hours

	Major effector components of humoral immune system: Antibodies - Primary structure, classification, variants and antigen-antibody interactions; Structural and functional characteristics ofvariousantibodyclasses; Generationof diversity; Monoclonalantibodies:definition,production
and applications; Antibody engineering and its applications. Complement system - Components, threemajoractivationpathways,andimmunefunctionsincludinganaphylaxisandinflammation.



	Cytokines -Definition and salient functional features; Interleukins: definition, types (lymphokines and monokines), and functions. Interferons - Origin, types and functions.

	Unit:5
	DISEASESANDIMMUNERESPONSES
	15hours

	Diseases and immune responses: Hypersensitivity: definition, Types I to IV and immune manifestations;Auto-immunediseases:onset,spectrumofdiseases,andmajorimmuneresponses; Immunodeficiency diseases: types including SCID and consequences; Viral (HIV), bacterial (tuberculosis)andparasitic(malaria)diseases:etiology,hostimmuneresponsesandevasionby
pathogens;Vaccines:types,preparations,efficaciesandrecentdevelopments

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	AbulAbbasAndrew Lichtman ShivPillai.(2015).BasicImmunology-Functionand Disorder
oftheImmuneSystem.Imprint-Elsevier.

	2
	DulsyFatimaandArumugamN. (2000). Immunology.SarasPublications.,Nagercoil.

	

	ReferenceBooks

	1
	BenjaminiE, CoicoR andSunskiseG.(2000).Immunology-Ashort course. Wiley–Liss
Publication,NY.

	2
	ChapelH andHalbeyM.(1986). Essentialsof ClinicalImmunology. ELBS. 1986.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	https://www.edx.org/learn/immunology

	2
	https://www.classcentral.com/course/edx-fundamentals-of-immunology-part-1-1597
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	Coursecode
	3EC
	ENTOMOLOGY–I
	L
	T
	P
	C

	Core/Elective/Supportive
	ElectiveI
	5
	0
	0
	4

	Pre-requisite
	Basicknowledgeabout Insects
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tomakethestudents understandthe insectworld.
2. Tostudythesystems anditsorganization ininsects.
3. Toevaluatethe importanceof insects.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletion ofthe course,student willbe able:

	1
	Toidentifythe insectsbased on external features.
	K1

	2
	Tounderstand theorganization ofsystems
	K2

	3
	Toevaluatethephysiologicaldifferences.
	K5

	4
	Tounderstandtheprotectivemechanisms
	K2

	5
	Toanalyzethesignificanceof endocrines
	K4

	K1-Remember;K2-Understand; K3-Apply;K4-Analyze;K5-Evaluate; K6–Create

	

	Unit:1
	CLASSINSECTA
	15hours

	Classificationuptoorder withexampleforeachorderIdentificationofinsectsusingkeys
InsectCollectionMethods,preservationandsignificance.

	

	Unit:2
	COMPARATIVEMORPHOLOGY
	15hours

	Head,thorax,abdomenandappendagesFunctionalMorphologyMouthparts,genitalia (male,
female)

	

	Unit:3
	COMPARATIVEPHYSIOLOGY
	15hours

	Digestivesystem,Respiratorysystem,Circulatorysystem,Excretorysystem,Nervoussystem
Reproductivesystem.

	

	Unit:4
	INTEGUMENT
	15hours

	Integument–Structure, clinicalcompetitionandfunctions,Synthesisofchitin
Moulting:Apolysis,ecdysisandsclerotisationGrowth-Insectgrowth,Metamorphosis:types, significance and hormonal regulations

	

	Unit:5
	INSECTENDOCRINOLOGY
	15hours

	EndocrineGlands,HormonesandNeurohormones–functionsInsectadaptations Adaptationsto
environmentalstress,Diapauses,pheromones,insectflight,the biomimetics.

	

	Unit:6
	CONTEMPORARYISSUES
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours



	TextBook(s)

	1
	Imms1986Textbookof Entomology

	2
	Snodgrass1983Insect Morphology

	3
	Chapman1973 InsectStructureandMorphology

	

	ReferenceBooks

	1
	Wigglesworth1969Insect Physiology

	2
	AlkaPrakash 1996Applied Entomology

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	AppliedEntomology:https://onlinecourses.swayam2.ac.in/cec20_bt02/preview

	2
	Insect-HumanInteractions(Coursera):https://www.mooc-list.com/course/bugs-101-insect-
human-interactions-coursera
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	Coursecode
	3EB
	MICROBIOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	ElectiveII
	5
	0
	0
	4

	Pre-requisite
	Knowingthemicrobialworldand its
Implications
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. The course is intended to make aware of the students about the classification, diversity, organization,applicationandpathogenicityofthemicroorganismsexistingtheecosystem.
2. Thecoursewillhelpthestudentstolearnaboutthevariousmicrobialculturetechniquesand its handling.
3. Thecoursewillgiveanideathathowmicrobesareusedinvariousindustriesforgeneration of various products related to day to day life.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Thestudentswillbeable toexplain thetaxonomy,diversityandgeneralstructureof
micro-organisms.
	K4

	2
	Theywilldevelopknowledgeaboutthe culture,sterilization,handling,identification
andassessinggrowthcharactersof microorganisms.
	K4

	3
	Thestudentswilldevelopknowledgeaboutthegeneralmicrobialtechniquesfor isolationofpureculturesofbacteria,fungiandalgaeandwillmastertheaseptic
techniquesto perform routineculturehandlingtasks safelyandeffectively.
	K2

	4
	Thestudentswill getideaaboutthemicrobialspoilage and thepotentials inthe usage
ofmicrobesinagriculture.
	K5

	5
	Thestudentswilldevelopanawarenessaboutthe variousmicrobialdiseasesandthe
causativeorganisms.
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6–Create

	

	Unit:1
	INTRODUCTION–SCOPEANDHISTORYOF MICROBIOLOGY
	15hours

	Introduction– Scope and History of microbiology –Classification of bacteria, fungi, yeast and virus.Structureandfunctionsofbacteriaandvirus.Reproductioninbacteria–Transformation,
conjugation,transduction.

	

	Unit:2
	CULTIVATIONAND CONTROLOFMICROORGANISM
	15hours

	Cultivation and control of microorganism – Methods of collection of samples – methods of estimation of microorganism in soil, water and air – Isolation and identification of bacteria. Methodsofsterilizationanddisinfection–Microbialcontrol–Physicalandchemical–techniques
of pureculture.

	

	Unit:3
	MICROBIALECOLOGY
	15hours

	Microbial Ecology: Distribution of microorganism in soil, water and air – Environmental factors influencing thedistribution ofmicroorganism – Roleofmicroorganisms in thecyclingofnutrients
–CarbonandNitrogencycle.

	Unit:4
	FOODMICROBIOLOGY
	15 hours

	Food Microbiology: Sources, types, incidence of microorganism in vegetables, meats, milk and dairyproducts–spoilageoffood,fruits,vegetables,cereals,meat,canedproducts–Factors
influencingspoilage – Principles offoodpreservation.



	Unit:5
	MICROBIALTECHNOLOGY
	15 hours

	MicrobialTechnology: Geneticallymodified organismsinfoodproduction –SingleCellProtein
(SCP) production – Production of organic acids (acetic acid), ethanol – Antibiotics – Microbial toxins

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Burden, K.L.andR.P.Williams(6thEd.)1968.Microbiology.TheMacmillanCo.,LondonP.
818.

	2
	Dawes,E.A. (Ed.)1986.Energyconservationinbacterialphotosynthesis.In: Microbial
energetics.Blackie&Son Ltd.,Glasgon,133-144pp

	
	

	

	ReferenceBooks

	1
	Doelle,H.W.(Ed.)1969. Fermentationaceticacid bacteriaandlacticacidbacteria.In:
Bacterial
metabolism.AcademicPress.New York,London.256 –351 pp.

	2
	Hay,J.M.(Ed.)1986.ModernFoodMicrobiology.CBSpublishers,Delhi.622pp.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	FoodMicrobiologyandFood Safety:
https://onlinecourses.swayam2.ac.in/cec20_ag13/preview

	2
	FoodMicrobiology:https://onlinecourses.swayam2.ac.in/cec20_ag09/preview

	3
	AppliedEnvironmentalMicrobiology:https://onlinecourses.nptel.ac.in/noc20_ce17/preview
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	Coursecode
	3EB
	RESEARCHMETHODOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	ElectiveII
	5
	0
	0
	4

	Pre-requisite
	Basicinformationabout researchand research
articles
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tofamiliarizethebasicsof research
2. Toknowtheliteraturecollection
3. Tounderstandthe perfectionofresearch.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Tounderstand andimprovetheart ofscientificwriting.
	K2

	2
	Tofamiliarizethevariousliteraturesources.
	K3

	3
	Toanalyzetherawdata andits interpretation
	K4

	4
	To applythe tools to substantiatescientific findings
	K3

	5
	Tocreatean awarenessonpublicationskills.
	K6

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	Unit:1
	BASICS OFRESEARCH
	15hours

	Topicselection-Planningresearch–definingobjectives-Preparationofworkplans. Identificationofsuitablemethodology-Preparationofprojectproposal–Fundingagencies–
Student project
schemeofTNSCST&TANSCHE.

	

	Unit:2
	COLLECTION OFLITERATURE
	15hours

	Collectionofliterature-Newsarticles–Newsletters–Journals.Digitallibraryandsearchofarticles
- Key words and search - Internet – Google Scholar – Pub med – Inflibnet – Medline – Agricola – Science direct -Open access Journals - virtual sources - other sources.

	

	Unit:3
	DATAANALYSIS
	15hours

	Collection ofsamples /data–Dataanalysis–MicrosoftExcel–Constructionoftables–headings
-
footer-hypothesistesting–Testof Significance–Tabulation –Presentationofresults.

	

	Unit:4
	THESISSTRUCTURE
	15 hours

	Thesisstructure–Components-WritingIntroduction–reviewofliterature–Materials&Methods –Presentationofresults–DiscussionofResultsbasedonliterature–Arrangementof
Bibliographyandhow toquotereferenceinthesis-Appendix.

	

	Unit:5
	PUBLISHINGOFARTICLES
	15hours

	Publishing of Articles in newspapers /newsletters - Selection of journals – ISSN Number – Peer reviewedJournals–Sciencecitationindex–impactfactorandimportance.Manuscripts
preparationforJournals –components– SubmissionandPublication.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours



	TextBook(s)

	1
	Anderson,Durston&Polle1970: Thesis andassignment, writingWileyEasternLimited

	2
	FisherR.A,1950:Statisticalmethodsofresearchworkers

	3
	FreumdJE,1967:Modernelementarystatistics,PrenticeHall,Inc.Englewoodcliffs,NJ.

	

	ReferenceBooks

	1
	MalterK,1972:StatisticalanalysisinBiology,ChapmenHall,London.

	2
	RajendrakumarC 2008ResearchMethodologySBNanjaforAPHA publishing Corporation
New Delhi

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	ResearchMethodology:https://swayam.gov.in/nd2_cec20_hs17/preview

	2
	Understanding	Research	Methods:	https://www.mooc-list.com/course/understanding-
research-methods-coursera

	




	MappingwithProgramme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	S
	S
	L
	L
	L
	M
	L
	S

	CO2
	S
	S
	S
	S
	L
	L
	L
	M
	L
	S

	CO3
	S
	S
	S
	S
	L
	L
	L
	M
	L
	S

	CO4
	S
	S
	S
	S
	L
	L
	L
	M
	L
	S

	CO5
	S
	S
	S
	S
	L
	L
	L
	M
	L
	S
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	Coursecode
	
	HEALTHANDWELLNESS
	L
	T
	P
	C**

	
	
	
	
	
	

	
	
	1
	-
	-
	1

	CourseObjectives:
· Learnonhealthandwellnessforphysical,mental,emotional,intellectual,environmentalwell-being.
· Understandthedangers ofsubstanceabuse&onlinerisk management.
· Acquirebasicknowledgeabouttheemotionalandmental health.

	ExpectedCourseOutcomes:
Onthesuccessful completionof thecourse,thestudentwillbeableto:
· Gainknowledgeon sportstrainingand physical fitness practices.
· Improvetheirmentalandwell-being.
· Developcompetenceandcommitmentforgoodandbadhabits.
· Awarenessonbreathing exercise.
· Understandingthestressmanagementandself-acceptance.
	

(K2)
(K2)
(K4)
(K3&K4) (K4)
	

	K2–Understand:K3–Apply:K4– Analyze

	Unit-1:IntroductiontoHolisticwell-being
	
	3 hours

	IntroductionofcomponentsofHealth&well-being-physical,mental,socialandemotionalwell-being-Individual worksheet activity to give an overall understanding.

	Unit-2:WellnessWheelExercise
	
	3 hours

	Benefitsandapplicationsofwellnesswheel-IntroductionofTechtoolstosupportwell-being-Introduction of apps for meditation, sleep tracking or healthy recipe inspiration.

	Unit-3:BreakingBad Habits
	
	3 hours

	Discussiononbadhabitsandtheirharmfuleffects-Discussiononconsequencesandsolution-Worksheet activity: To identify the personal bad habits-Replacement of bad habits with good ones.

	Unit-4:Physicalwell-being
	
	3 hours

	Introductionoffitnessactivities-basicexercises-cardiovascularexercises-strengthtraining exercises-
flexibilityexercises(boththeoreticalandoutdooractivity)-awarenessabouthealthynutrition-balanced diet – Benefits of yoga & meditation-Importance of healthy brain-healthy lung-breathing exercise.

	Unit-5:Emotionalwell-being
	
	3 hours

	StressManagement-Introductionofrelaxationtechniques-Importanceofsaying“No”forphysical& mental well-being-Body positivity & self-acceptance.

	TotalLectureHours
	15 hours

	References andResource Materials:
	

	1.Well – BeingWheel

	2.OnlineResources

	a.UnitedNations sustainableDeelopement Goals –Goal 3–Good Health& Well-being:
http://www.un.org/sustainabledevelopment/health



	b. MindfulnessandMeditation:StanfordHealthLibraryoffersmindfulnessandmeditation resources: https://healthlibrary.stanford.edu/books-resources/mindfulness-meditaion.html
c. BreakingBadHabits:Jamesclearprovidesaguideonhowtobuildgoodhabitsandbreak bad ones: https://jamessclear.com/habits
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Schemeof Evaluation(25Marks)
	Part
	Description
	Marks

	A
	Attendance
	25%

	B
	Field trip/anyactivityrelatedtopaper
	25%

	C
	ReportEvaluation
	50%



	Total
	100%




 (
Fourth Semester
)

	Coursecode
	43A
	GENETICS
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperXI
	6
	0
	0
	4

	Pre-requisite
	Basicknowledgeabout GenesandChromosomes
whichhavelearnedin under graduate course
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tostudythenatureandfunction ofGenesandChromosomes
2. ToacquireknowledgeonthestructureofMendelianprinciples,Genemappingmethods, Microbial genetics, Human genetics, Mutation and Molecular Genetics.
3. ToacquireknowledgeontheGene conceptsand theirroleininheritance.
4. UnderstandtheChromosomes andtheir nature.
5. Tounderstand theroleof DNA, RNAand Nucleotidesand theirfunctions.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Acquireknowledgeon theNatureand functionsofGenes andlearn the
mechanismoftheiraction
	K4

	2
	Learnthestructureand functions ofGenemappingandMutations and familiarize
ontheirfunctions
	K3

	3
	UnderstandtheMicrobialgeneticsandMolecular Geneticsandtheirrolein
molecularbiology
	K2

	4
	Abletolearn theStructureand functionsoftheNucleotides
	K2

	5
	Knowthefactorsaboutgenesandtheirroleinthe developmentofan organism
	K6

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6–Create

	

	Unit:1
	BASICCONCEPTSOFGENETICS
	15hours

	Mendelianprinciples:Dominance,segregation,independentassortment.Conceptofgene:Allele, multiple alleles, pseudoallele, complementation tests Extensions of Mendelian principles: Co-dominance,incompletedominance,geneinteractions,pleiotropy,genomicimprinting,penetrance and expressivity, phenocopy, linkage and crossing over, sex linkage, sex limited and sex influenced characters.

	

	Unit:2
	GENETIC MATERIALS
	15hours

	Structure, properties and functions of genetic materials:DNA as the genetic Materials - Basic structureofDNAandRNA,alternateandunusualformsofDNA-PhysicalandChemicalproperties of nucleic acid, base properties, denaturation and renaturation, Tm and cot values, hybridization. Genetic code - Methods of deciphering the genetic code and general features of the code word dictionary.Chromosomalgenetics:Molecularstructureofchromosomes-Variationinchromosome number and structure - Chromosome nomenclature - Chromosomal syndromes.

	

	Unit:3
	MICROBIALGENETICSANDHUMAN GENETICS
	15hours

	Microbial Genetics: Genetics of Virus - Viral chromosome, Lytic cycle, Lysogenic cycle - Bacterial genetics -Bacterial genome - Gene transfer mechanisms in bacteria and virus - conjugation, transduction and transformation. Human Genome Project.Quantitative genetics: Polygenic inheritance, heritability and its measurements,

	

	Unit:4
	RECOMBINANTDNA TECHNOLOGY
	15hours

	Recombinant DNA technology: Recombinant DNA technology - Overview - Tools for Recombinant DNA Technology – Vectors - types - Techniques used in recombinant DNA technology-generationofDNAfragments-Restrictionendonucleases,DNAmodifyingenzymes,
Ligases



	Unit:5
	rDNAINTOHOSTCELL
	15hours

	Introduction of rDNA into host cell - calcium chloride mediated gene transfer - Agrobacterium mediated DNA transfer, electroporation, microinjection, liposome fusion, particle gun bombardment - Selection and screeningoftransformedcells-Expressionofclonedgene;ApplicationofrDNAtechnologyinhuman
welfare-Environment,MedicineandAgriculture

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Gardner,E. J.,M.J.Simmons andD.P.Snustad.2006. Principlesof Genetics.8th Edition,
JohnWiley&Sons.INC. New York.

	2
	Brooker,R.J.2014.Genetics:AnalysisandPrinciples.5thEdition,McGrawHillPublsiher,

	3
	BasicsofHumanGenetics-VershaKatira

	4
	Russell,P.J.2005.Genetics:A MolecularApproach(2ndEdition). Pearson/Benjamin
Cummings,SanFrancisco

	

	ReferenceBooks

	1
	RecombinantDNAtechnology–James.D.Watson,

	2
	Emery’sElementsofMedical Genetics

	3
	ConceptsofGenetics.-KlugW.S

	4
	Watson,J.D.,T.A.BakerS.P.Bell,A.Cann,M.LevineandR.Losick,2014.Molecular Biology of Gene 7th Edition, Pearson Education RH Ltd. India.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	https://swayam.gov.in/

	2
	https://www.mooc.org/

	4
	https://nptel.ac.in/
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	Coursecode
	43B
	EVOLUTION
	L
	T
	P
	C

	Core/Elective/Supportive
	CorePaperXII
	6
	0
	0
	4

	Pre-requisite
	Basicinformationaboutevolutionaryprinciples
andprocess
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Toimpartknowledgeonevolutionandits concepts.
2. Tomakethem understand how lifeoriginated.
3. Torealizethecurrentworkingof evolutionand geneticdiversity.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Tounderstandtheprehistoriclifeandits origin.
	K2

	2
	Toevaluatethe impact of evolution and makethem awareofkeyevents in human
evolution.
	K4

	3
	Toanalyzehowthehigher animalsevolved byspeciation
	K5

	4
	Tounderstand the evolution of genes byeducatingphylogeny
	K2

	5
	Toimagine howthefutureevolutionwill be bycomparingthe past.
	K6

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6–Create

	

	Unit:1
	THEORIESOFEVOLUTION
	15hours

	Emergence of evolutionary thoughts: Lamarck and Darwin – concepts of variation, adaptation, struggle, fitness and natural selection – Spontaneity of mutations - The evolutionary synthesis

	

	Unit:2
	ORIGINOFCELLS ANDUNICELLULAREVOLUTION
	15hours

	Originofcellsandunicellularevolution:Originofbasicbiologicalmolecules-Abioticsynthesisof organicmonomersand polymers -Concept ofOparin and Haldane- Experiment ofMiller(1953) - Thefirstcell-Evolutionofprokaryotes-Originofeukaryoticcells-Evolutionofunicellular
eukaryotes-Anaerobicmetabolism,photosynthesisandaerobicmetabolism

	

	Unit:3
	PALEONTOLOGYANDEVOLUTIONARY HISTORY
	15hours

	Paleontologyandevolutionaryhistory:Theevolutionarytimescale-Eras,periodsandepoch-Major
events in the evolutionary time scale - Origins of unicellular and multi cellular organisms - Stages in primitive evolution including Homo sapiens

	

	Unit:4
	MOLECULAREVOLUTION
	15hours

	Molecularevolution:Moleculardivergence-Moleculartoolsinphylogeny,classificationand
identification-Proteinandnucleotidesequenceanalysis -Originofnewgenesandproteins -Gene duplication and divergence

	

	Unit:5
	POPULATIONGENETICS
	15hours

	Themechanisms:Populationgenetics-Populations,Genepool,Genefrequency-Hardy-WeinbergLaw- concepts and rate of change in gene frequency through natural selection, migration and random genetic drift-Adaptiveradiation-Isolatingmechanisms–Speciation-AllopatricityandSympatricity-
Convergentevolution-Sexualselection-Co-evolution-Altruismand evolution

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours



	TextBook(s)

	1
	VermaP.S &Agarwal V.K., Conceptof Evolution,S.Chand&Co, 2002

	2
	Dobzhansky,Th.Genetic andOriginofSpecies.ColumbiaUniversityPress.

	3
	Dobzhansky,Th.,F.J.Ayala,G.L.StebbinesandJ.MValentine.Evolution.Surjeet Publication,
Delhi

	4
	Jha,A.P.Genes andEvolution. JohnPublication,New Delhi.

	

	ReferenceBooks

	1
	Futuyama,D.J.EvolutionBiology,SuinuaerAssociates, INCPublishers, Dunderland.

	2
	Hartl,D.L.APrimerofPopulationGenetics.SinauerAssociates.Inc,Massachusetts.

	3
	Strickberger,M.W(2005).Evolution,JonesandBartettpublishes,London.

	4
	Arthur,W-2011 –Evolution –A developmentalapproach, wiley–Blackwell,oxford, U.K.

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	Paleontology:	Theropod	Dinosaurs	and	the	Origin	of	Birds:
https://www.classcentral.com/course/theropods-birds-5236

	2
	EvolutionaryBiology: https://swayam.gov.in/nd2_cec20_bt06/preview
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	Coursecode
	4EC
	ENTOMOLOGY-II
	L
	T
	P
	C

	Core/Elective/Supportive
	Elective
	5
	0
	0
	4

	Pre-requisite
	Basicinformationaboutagriculturalpest,insect vectors and its control
measures
	Syllabus version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tomakethe students understandthe interaction ofinsects
2. Howtocontrol theinsectpestswithout affectingtheenvironment
3. Tounderstand themodern controlmeasures.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course, studentwill beable to:

	1
	Tounderstand howtheinsectlifehelpsin its control
	K2

	2
	Toanalyzethemethodsofintegratedpest management
	K4

	3
	Toelucidatetheimportanceof insects
	K5

	4
	Toknowtheprinciples ofinsect toxicology.
	K2

	5
	Toapplythe biological knowledgeto control thepests.
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6–Create

	

	Unit:1
	INTERACTIONOFINSECTS
	15hours

	InteractionofInsectsSocialInsects:CastedifferentiationandsocialbehaviourofTermite,Honey Bee and Ant, Insect – Plant interaction, Insect vector – Host relationship.
Bionomicsandcontrolmeasuresa.Locustamigratoria–Polyphagusgrasshopperb.
Odentotermisobesus– Polyphagus
termitec.Heliothisarmigera–Polyphagusmothd.Spodopteralitura–Polyphaguscaterpillare.
Oryctusrhynocerus–Coconutbeetle

	

	Unit:2
	BIOLOGYANDCONTROLMEASURESOFINSECT PESTS
	15hours

	Biology and Control measures of Insect pest Economic crops – Cotton and Sugarcane, Stored grains–Paddy,WheatandFlour.InsectcontrolmethodsCultural,physical,mechanical,biological
andchemicalcontrolmethods, Integratedpestmanagement

	

	Unit:3
	INSECTVECTORS
	15hours

	Insect Vectors Systematics, biology and control measures of insect vectors of human diseases. Flies-Anopheles sp,Culexspand Aedes sp. and Muscadomestica Roaches andbugs – Periplanata Americana and Cimex indicus Insects of Commercial Importance - Honey Bee – Types and differencesinnestbuilding,productionofhoney.SilkMoth–Typesandthedifferencesinlife
cyclesandproductionofsilk. Lac Insect–Indiantypeonly

	

	Unit:4
	INSECTTOXICOLOGY
	15hours

	InsectToxicologyPrinciplesandScope.Chemistryandmodeofactionof theInsecticides-
Inorganiccompounds,ArsenicandfluorinecompoundsOrganiccompounds:Organochloride, organophosphorus and carbamates, Botanical Insecticides

	

	Unit:5
	INSECTSANDMODERNCHEMICALS
	15hours

	Insects and Modern chemicals. Growthregulatory	compounds	Microbial	insecticides, Pheromones and pest control



	InsecticidesandIntroductiontoinsectgeneticsFormulationandappliances,Mechanismof
Insecticideresistance–Genetical,Physiologicaland Biochemical.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Imms1986Textbookof Entomology

	2
	Snodgrass1983Insect Morphology

	3
	AlkaPrakash 1996Applied Entomology

	

	ReferenceBooks

	1
	Chapman1973InsectStructureandMorphology

	2
	Wigglesworth1969Insect Physiology

	

	RelatedOnlineContents[MOOC,SWAYAM, NPTEL,Websites etc.]

	1
	AppliedEntomology:https://onlinecourses.swayam2.ac.in/cec20_bt02/preview
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	Coursecode
	4EA
	BIOINSTRUMENTATION, BIOLOGICAL TECHNIQUES, BIOTECHNOLOGY
ANDGENETICENGINEERING
	L
	T
	P
	C

	Core/Elective/Supportive
	ELECTIVE-IIB
	5
	0
	0
	4

	Pre-requisite
	BasicknowledgeonBioinstrumentation,Biological techniques,BiotechnologyandGeneticEngineering
	Syllabus
version
	2024-
2025

	Course Objectives:

	Themainobjectivesofthiscourseareto:
1. Theobjectiveofthiscourseistogiveafirmfoundationinthe fundamentalsofmodern Molecular techniques.
2. ThecoursewillgiveideavariousprotocolsfollowedinBiotechnologyinrelationtoanimal science.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Todevelopanideaaboutthevarioustechniquesusedinmodern biotechnology.
	K1

	2
	Tounderstandthebasicprinciplesofalltechniques
	K2

	3
	Toanalyzethelatesttechniquesandits implication
	K4

	4
	Toknowhowtoisolate&sequenceagene
	K5

	5
	Toapplytheknowledgeinpurifyingtheenvironment.
	K6

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6–Create

	Unit:1
	BIOINSTRUMENTATION
	15hours

	Microscopy – FluorescenceMicroscope, Phase Contrast Microscope, ElectronMicroscope (TEM& SEM). Centrifugation – Principle and applications, types. pH meter. Spectrophotometry – Visible and UV spectrophotometry.Spectrophotometer.Chromatographictechniques–Principleandapplicationsof
chromatography–PaperandTLC.ElectrophoresisPrinciplesandapplications.

	

	Unit:2
	BIOLOGICALTECHNIQUES
	15hours

	SouthernBlotting,WesternBlotting,DNAfingerprintingtechniques.Hybridomatechnologyproductionand applications of monoclonal antibodies. Geiger Muller counter – Principles and applications. Liquid Scintillationcounter–principleandapplications.Applicationsofradioisotopesinbiologicalsciences.
Autoradiography.ApplicationsofFlowcytometry,Cellseparationandculturetechniques.

	

	Unit:3
	GENETRANSFERMETHODSANDTRANSGENIC
ORGANISMS
	15hours

	Gene Transfer Methods in Animals – Transgenic animals. Somatic cell hybridization – mechanism and applications. Recombinant DNA Techniques Recombinant DNA – PCR, Restriction enzymes for cloning – Techniques used in recombinant DNA technology – Cloning vectors for rDNA – Construction of Chimeric DNA – Molecular Probes – Construction and screening of genomic libraries.

	

	Unit:4
	ISOLATION,SYNTHESESANDSEQUENCINGOFGENES
	15hours

	Isolation,SynthesesandSequencingGenesIsolationofgenes–usingDNAandRNAprobes;Genetherapy-
typesofgenetherapy.IndustrialBiotechnologyFermentation–Designingofbioreactors–stagesof fermentation and fermentation products conversion of waste into biogas – conversion of waste into ethanol



	Unit:5
	ENVIRONMENTALBIOTECHNOLOGY
	15hours

	Biotechnological methods of pollution control – biological treatment of waste water – biotechnology for solid waste management – microbial bioremediation of polluted environment – aerobic and anaerobic treatment – bioleaching and bio mining for recovery of resources – compost making.

	

	Unit:6
	ContemporaryIssues
	2 hours

	Expertlectures,onlineseminars –webinars

	

	
	TotalLecturehours
	77hours

	TextBook(s)

	1
	Dubey,R.C.2002.Atextbookofbiotechnology.S.ChandandCompanyLtd.,NewDelhi.

	2
	GabrielMelchias,2001.Biodiversityandconservation,OxfordIBHPubl.Co.Pvt.Ltd,NewDelhi, Calcutta.

	3
	Glazer,A.N.andHiroshiNikaido,1995.Microbialbiotechnology:FundamentalsofApplied Biotechnology, W.H. Freeman and Company, New York.

	

	ReferenceBooks

	1
	RodenyF.Boyer–ModernExperimentalBiochemistry–Pearsonpublication

	2
	Gupta,P.K.2003.ElementsofBiotechnology,RastogiPubl.Meerut.

	3
	Rao,C.V.2002.Anintroductiontoimmunology,NarosapublishingHouse,NewDelhi.

	RelatedOnlineContents[MOOC,SWAYAM,NPTEL,Websitesetc.]

	1
	FundamentalsofBiotechnology:https://nptel.ac.in/courses/102/103/102103045/

	2
	BiomedicalSignalProcessing:https://onlinecourses.nptel.ac.in/noc20_ee41/preview
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	Coursecode
	43P
	ANIMALPHYSIOLOGYANDIMMUNOLOGY
	L
	T
	P
	C

	Core/Elective/Supportive
	PRACTICAL-IV
	0
	0
	2
	4

	Pre-requisite
	Basicunderstandingon Physiology and
immunologyofanimals
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tomakethem understandphysiologythroughpractical’s
2. Toequipthemto dotheexperimentsindividually
3. Tounderstandthebasicsof immunology

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Tounderstandthephysiologicalmechanisms
	K2

	2
	Toevaluatethe experimentaldesign
	K5

	3
	Tointeracttheirresults
	K6

	4
	Topresenttheirfindingsanddiscussonit
	K2

	5
	Tohandletheinstruments
	K3

	K1–Remember;K2–Understand;K3–Apply;K4–Analyze;K5–Evaluate;K6–Create

	

	ANIMAL PHYSIOLOGY
(Useanytwoculturedspecieswhicharenotinendangeredlist)
	12 hours

	1. Determinationoftherate ofactivityofsalivaryamylase(Humansaliva).
i) Ptyalinactivityin relationto temperatureand calculationofQ10.
ii) Ptyalinactivityin relationto pH andcalculation ofQ10.
2. Recordingofdiastolicandsystolicpressureduring,standing,sitting&lyingposture.
3. Biological responses of animals to various osmotic concentrations and their effects i) Change in weight of Earthworm in hetero osmotic media ii) Pattern of osmotic responses of crab in hetero osmoticmediaiii) ActiveuptakeofNa+ and Cl-ofafish fromtheenvironmental water and change in salinity.
4. Determination of the specific gravity of the blood of a vertebrate animal-by copper sulphate method.
5. Effectoftemperatureontheopercularmovement offishandcalculationofQ10.
6. Determinationofthemedianthreshold concentrationofsucroseforhouseflypopulation.
7. Effectofdrugsontheheartbeatofcockroach(Resultwithgraphicalrepresentation corresponding to different concentration and time intervals expected)
8. Determinationoftherate ofammoniaandureaexcretioninfish.
9. Determinationofthehemoglobincontentinfishblood.

	IMMUNOLOGY:
	12 hours

	1. Studyof Antigen andAntibodyreaction through thestudyofBloodgrouping.
2. Studyof Rh factorthrough the studyofBloodgrouping.
3. EstimationofproteinbyLowry’s method
4. WidalTest
5. Westernblotting(Demonstrationonly)
6. ELISA(Demonstrationonly)
7. Separationoflymphocytesfromwhole blood

	TotalLecturehours
	24 hours



	

	TextBook(s)

	1
	AdvancedPracticalZoologybySinha, J.,ChatterjeeeA.K.,ChattopadhyayP. 2011.
ArunabhaSen Publishers.

	2
	MedicalLaboratoryTechnology,MethodsandInterpretationsbyRamnikSood.2006.Jaypee
publishers.

	
	

	

	ReferenceBooks

	1
	ModernExperimental ZoologybyPreetiGupthaand Mridula Chaturvedi. 2000

	2
	RichardL.MyersImmunology:A LaboratoryManual.1994.McGraw-HillInc.,US;2nd
Revisededitionedition.

	4
	CellandMolecularBiology:ALabManualbyChaitanya K.V.2013.PrenticeHallIndia
LearningPrivateLimited

	




	MappingwithProgramme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	S
	S
	L
	L
	S
	M
	M
	S

	CO2
	S
	S
	S
	S
	L
	L
	S
	M
	M
	S

	CO3
	S
	S
	S
	S
	L
	L
	S
	M
	M
	S

	CO4
	S
	S
	S
	S
	L
	L
	S
	M
	M
	S

	CO5
	S
	S
	S
	S
	L
	L
	S
	M
	M
	S


*S-Strong;M-Medium;L-Low

	Coursecode
	43Q
	GENETICSAND EVOLUTION
	L
	T
	P
	C

	Core/Elective/Supportive
	PRACTICAL–V
	0
	0
	2
	4

	Pre-requisite
	Basicknowledgeabout geneticsandevolutionof
Animals
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tostudythenatureandfunction ofGenesandChromosomes
2. ToacquireknowledgeonthestructureofMendelianprinciples,Genemappingmethods, Microbial genetics, Human genetics, Mutation and Molecular Genetics.
3. Torealizethecurrent workingofevolution.

	

	ExpectedCourseOutcomes:

	Onthesuccessfulcompletionofthecourse, studentwill beable to:

	1
	Acquireknowledgeon theNatureand functionsofGenes andlearn the
mechanismoftheiraction
	K4

	2
	Learnthestructureand functions ofGenemappingandMutations and familiarize
ontheirfunctions
	K3

	3
	Abletolearn theStructureand functionsoftheNucleotides
	K2

	4
	Toanalyzehowthehigheranimalsevolved.
	K5

	5
	Tounderstand theevolution of genes.
	K2

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	GENETICS:
	20 hours

	1. Geneticcharacteristicsof aclassroomsample.
i) Dermatoglyphicpatterns(Fingerprint),
ii) Earlobe,
iii) Rollingoftongue,
iv) Middigital hairs,
v) Widow’s peak,
vi) Inwardbendingoflittlefinger.
2. StudyofmorphologyofDrosophilamelanogaster
3. CultureofDrosophila melanogaster
4. Identificationofsex andmutantcharactersDrosophilamelanogaster
5. Demonstrationofdosage compensationinDrosophilamalesandfemales.
6. Preparationof genitalplateof Drosophilamelanogaster
7. Estimationof allelicFrequencybasedon ABO BloodGroup.
8. IdentificationofRhfactorinbloodgroups
9. Preparationofbuccalsmeartoshowsquamousepithelialcells.
10. StudyofBarrbodyusingbuccalsmearofvolunteers
11. Studyofstagesofmitosisandmeioticchromosomesofgrasshopperbyobservationof permanent slides and calculation of chiasma frequency

	EVOLUTION:
	10 hours

	1. Evolutionarysignificances: Fossils of eachanyfivefrom non-chordateandchordate.
2. Analogousandhomologousorgansofvertebrate animals(Frog,Calotes,PigeonandRabbit)
3. Mimicryandcolourationof animals.

	TotalLecturehours
	30 hours



	TextBook(s)

	1
	AdvancedPracticalZoologybySinha, J.,ChatterjeeeA.K.,ChattopadhyayP. 2011.
ArunabhaSen Publishers.

	2
	ManualofPracticalZoology:ChordatesbyVerma.(2000.S.ChandPublishing

	

	ReferenceBooks

	1
	CellandMolecularBiology:ALabManualbyChaitanya K.V.2013.PrenticeHallIndia
LearningPrivateLimited

	2
	AManualofPractical Zoology:InvertebratesbyVermaP.S..2010.SChandpublication.

	3
	AManual of PracticalZoologybyVermaP.S. 2000. S Chand publication.

	




	MappingwithProgramme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	S
	L
	L
	L
	M
	M
	L
	S

	CO2
	S
	S
	S
	L
	L
	L
	M
	M
	L
	S

	CO3
	S
	S
	S
	L
	L
	L
	M
	M
	L
	S

	CO4
	S
	S
	S
	L
	L
	L
	M
	M
	L
	S

	CO5
	S
	S
	S
	L
	L
	L
	M
	M
	L
	S


*S-Strong;M-Medium;L-Low

	Coursecode
	4EP
	ENTOMOLOGYI&II)
(AvoidcollectinganimalsfromWild)
	L
	T
	P
	C

	Core/Elective/Supportive
	ELECTIVE I PRACTICAL
	0
	0
	2
	4

	Pre-requisite
	Necessaryunderstanding about Biologyof
Insects
	Syllabus Version
	2024-
2025

	Course Objectives:

	Themain objectives ofthis courseareto:
1. Tomakethe studentsunderstand theinsectworld.
2. Tostudythesystems anditsorganization ininsects.
3. Howtocontrol theinsectpestswithout affectingtheenvironment

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beable to:

	1
	Toidentifythe insectbased on external feature.
	K1

	2
	Tounderstand theorganization ofsystems
	K2

	3
	Toanalyzethesignificanceof endocrines
	K4

	4
	Toknowtheprinciples ofinsect toxicology.
	K2

	5
	Toapplythe biological knowledgeto control thepests.
	K3

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	1.IDENTIFICATIONOFINSECTS
	04 hours

	A. Keytoeachorder
B. Oneinsectfor eachorder (SouthIndianinsectsonly)

	2. DISSECTION
	10 hours

	Digestive	system,	Nervous	system	and	Reproductive	system	-	Cockroach,	Gryllotalpa,
Nepa,Cybister,Silk moth(Anytwoinsects)

	3. MOUNTING
	06 hours

	Mouthparts,Salivaryglandand Stingapparatus-Honeybee,Cockroach,Housefly,
Mosquito(Anytwoinsects)

	4. Morphologicalstudiesofdifferenttypesofantennaeandlegsofinsects.
5. Qualitativestudyof haemocytes in thehaemolymph ofcockroach
6. Qualitativestudyoflipids,carbohydratesandproteinsinthehaemolymphof cockroach.
7. Identificationof Insect pestsofthefollowing(3 majorpestsineach)
i. Paddy
ii. Cotton
iii. Sugarcane
iv. Vegetables
v. Storageproducts
8. Collectionandpreservationof insects.
	06 hours

	9. SPOTTERS
	04 hours

	a. Systematic
b. Pests
c. Medicalimportance
d. Veterinaryimportance
e. Economicimportance



	Fieldstudyand visit–Visits toagriculturalfields andforestsfor onspotstudyofpests and
damagecaused bythem.

	SubmissionatthetimeofPracticalExamination
1. Report on theField studyand Fieldtrips
2. BonafideRecord
3. Insectphotographicalbum/chart

	
	TotalLecturehours
	30hours

	TextBook(s)

	1
	AdvancedPracticalZoologybySinha, J.,ChatterjeeeA.K.,ChattopadhyayP. 2011.
ArunabhaSen Publishers

	2
	AManualofPractical Zoology:InvertebratesbyVermaP.S..2010.SChandpublication

	

	ReferenceBooks

	1
	PracticalZoologyInvertebratebyH.S.Bhamrah.2003.Dominant Publishers.

	




	MappingwithProgramme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	S
	L
	S
	S
	M
	S
	S
	S

	CO2
	S
	S
	S
	L
	S
	S
	M
	S
	S
	S

	CO3
	S
	S
	S
	L
	S
	S
	M
	S
	S
	S

	CO4
	S
	S
	S
	L
	S
	S
	M
	S
	S
	S

	CO5
	S
	S
	S
	L
	S
	S
	M
	S
	S
	S


*S-Strong;M-Medium;L-Low

	Coursecode
	4EQ
	MICROBIOLOGY, BIOINSTRUMENTATION,BIOLOGICAL TECHNIQUES, BIOTECHNOLOGY& GENETIC ENGINEERING
	L
	T
	P
	C

	Core/Elective/Supportive
	ELECTIVE II PRACTICAL
	0
	0
	2
	4

	Pre-requisite
	Basicinformationonbiological techniques
andits applications
	Syllabus version
	2024-
2025

	Course Objectives:

	Themainobjectivesofthiscourseareto:
1. TheobjectiveofthiscourseistogiveafirmfoundationinthefundamentalsofmodernMolecular techniques.
2. Thecourseisintendedtomakeawareofthestudentsabouttheclassification,diversity, organization,applicationandpathogenicityofthemicroorganismsexistingtheecosystem.
3. Thecoursewillgiveanideathathowmicrobesareusedinvariousindustriesforgenerationof various products related to day-to-day life.

	

	ExpectedCourseOutcomes:

	Onthesuccessful completionofthe course,studentwill beableto:

	1
	Todevelopanideaaboutthevarioustechniquesusedinmodern biotechnology.
	K1

	2
	Toanalyzethelatesttechniquesanditsimplication
	K4

	3
	Thestudentswilldevelopanawarenessaboutthevariousmicrobialdiseasesandthe causative organisms.
	K3

	4
	Thestudentswillbeabletoexplainthetaxonomy,diversityandgeneralstructureofmicro-organisms.
	K4

	5
	Thestudentswill getideaabout themicrobial spoilage andthe potentialsin the
usageof microbesin agriculture.
	K5

	K1-Remember;K2-Understand;K3-Apply;K4-Analyze;K5-Evaluate;K6- Create

	

	MICROBIOLOGY:
	15 hours

	1. Sterilization–Principlesandmethods
2. MediaPreparation – LiquidandSolidmedia,Agardeep,slantandplate
3. Pureculturetechniques –Streak plate,pourplate,spread plate
4. IdentificationofGrampositiveandGram-negativebacterialstrains
5. Waterqualityanalysis–MPN
6. IsolationofmicroorganismsfromSpoiledfoods–Meat,milk,cerealsandbread
7. Milk quality– dyereductiontest
8. Antibioticsensitivity:oxidasetest
9. IdentificationofSymbioticbacterioidsfromrood nodulesofleguminousplants

	BIOINSTRUMENTATION&BIOLOGICALTECHNIQUES:
	10hours

	1. Separationtechniqueofaminoacidsusingpaperchromatography.
2. SeparationofProteinsongelelectrophoresis
3. StudyonthePrinciplesoftheInstrumentsandtheiruses.
1. pHMeter
2. Colorimeter
3. Spectrophotometer
4. Electrophoresisapparatus
5. Microtome
6. Centrifuge

	BIOTECHNOLOGY&GENETICENGINEERING
	10 hours

	1. Fermenterdesignandworkingprinciple
2. Wine production
3. AntibacterialSensitivitydisctest



 (
IsolationandestimationofDNA&
RNA
PreparationofTissueculture
medium
PCR–Working
Principle
)

	FieldStudyandVisit:Visitstoinstrumentationlab inUniversityoranyResearchInstitute

	TotalLecturehours
	30 hours

	TEXT BOOK

	1
	AdvancedPracticalZoologybySinha, J.,ChatterjeeeA.K.,ChattopadhyayP. 2011.
ArunabhaSen Publishers.

	2
	MedicalLaboratoryTechnology,MethodsandInterpretationsbyRamnikSood.2006.Jaypee
publishers.

	

	ReferenceBooks

	1
	CellandMolecularBiology:ALabManualbyChaitanya K.V.2013.PrenticeHallIndia
LearningPrivateLimited

	2
	Manualof Practical Physiologyand EndocrinologybyHarsh VardhanBhask. 2009.
CampusBooksInternational

	3
	RichardL.MyersImmunology:ALaboratoryManual.1994.McGraw-HillInc.,US;2nd Revised
edition




	MappingwithProgramme Outcomes

	COs
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10

	CO1
	S
	S
	S
	M
	S
	L
	M
	S
	S
	S

	CO2
	S
	S
	S
	M
	S
	L
	M
	S
	S
	S

	CO3
	S
	S
	S
	M
	S
	L
	M
	S
	S
	S

	CO4
	S
	S
	S
	M
	S
	L
	M
	S
	S
	S

	CO5
	S
	S
	S
	M
	S
	L
	M
	S
	S
	S

	
	
	
	
	
	
	
	
	
	
	


*S-Strong;M-Medium;L-Low


 (
Annexure
)

GeneralInstructions:
1. ElectiveCourses:MinimumTwoforEach Semester.
2. SupportiveCourses:Minimum Oneforfirstthree Semesters.
3. ValueAddedCourses:Minimum2andmaximum5forEachDepartment for Entire Program
4. JobOrientedCertificateCourses:TwoCourses(EachoneonFirstand Second Year)
5. AlltheBoardofStudiesarerequestedtofollowthesametemplateanduse the TIMES NEW ROMAN FONT with the Size of12.
6.  (
DetailsfortheCertificate
 Course
)TheCourseDesigner shouldbe mentionedineachofthecourses.
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	Numberof Candidates
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BHARATHIAR UNIVERSITY: COIMBATORE
REGULATIONSFORPOSTGRADUATEDEGREE COURSES
InCBCSpatternwitheffectfrom2010-2011
Definition:

Programme:
“Programme”means acourseof studyleadingtothe award ofadegreein a discipline.

Course:
“Course”referstoasubjectoffered underthedegreeprogramme.

CorePapers:
[image: ]“CorePapers”means“thecorecourses”relatedtotheprogrammeconcernedincludingpracticalsand project work offered under the programme.

Electives:
“Electives”means thecourses offered undertheprogrammerelated to the majorornon-majorbut are to be selected by the students.
A detailed explanation of the above with relevant credits are given under “Scheme of Examinations along with Distribution of Marks and Credits”

1. EligibilityforAdmission tothe Course
A candidate who has passed the Degree Examination as main subject of studyof this Universityor an examination of some other University accepted by the Syndicate as equivalent thereto shall be eligible for admission to the Master Degree of this University.

2. Duration of theCourse
ThisCourseofStudyshallbebasedonSemesterSystem.ThisCourseshallconsistoffourSemesters coveringa total of two Academic Years. For this purpose, each academic year shall be divided into two Semesters; the first and third Semesters; July to November and the second and the fourth Semesters; December to April. The Practical Examinations shall be conducted at the end of even Semester.
Each semester has 90 working days consists of 5 teaching hours per working day. Thus, each semester has 450 teaching hours and the whole programme has 1800 teaching hours.

3. CourseofStudy
TheCourseoftheDegreeofMasterofScience/Arts/CommerceshallbeundertheSemesterSystem accordingto the Syllabus to beprescribed fromtimeto time.This Courseconsists ofCoreSubjects and Elective Subjects.

4. SchemeofExaminations
AsgivenintherespectiveBoard.

5. Requirementtoappearforthe Examinations
a) A candidate will be permitted to take the University Examination for any Semester, if he/shesecuresnotlessthan75%ofattendanceoutofthe90instructionaldaysduringthe Semester.
b) A candidate who has secured attendance less than 75% but 65% and above shall be permitted to take the Examination on the recommendation of the Head of the Institution


to condone the lack of attendance as well as on the payment of the prescribed fee to the University.
c) A candidate who has secured attendance less than 65% but 55% and above in any Semester, has to compensate the shortage of attendance in the subsequent Semester besides, earning the required percentage of attendance in that Semester and take the Examination of both the Semester papers together at the end of the latter Semester.
d) A candidate who has secured less than 55% of attendance in any Semester will not be permitted to take the regular Examinations and to continue the study in the subsequent Semester. He/she has to re-do the Course by rejoining the Semester in which the attendance is less than55%.
e) [image: ]A candidate who has secured less than 65% of attendance in the final Semester has to compensate his / her attendance shortage in a manner to be decided by the Head of the Department concerned after rejoining the Course.

6. Restrictiontotakethe Examinations
a) Anycandidatehaving arrearpaper(s)shall havetheoption to taketheExaminations in any arrear paper(s) along with the subsequent regular Semester papers.
b) Candidates who fail in any of the papers shall pass the paper(s) concerned within 5 years from the date of admission to the said programme. If they fail to do so, they shall take the Examination in therevisedText / Syllabus, if any, prescribed forthe immediatenext batchofcandidates.IfthereisnochangeintheText/SyllabustheyshalltaketheExaminationin that paper with the Syllabus in vogue, until there is a change in the Text or Syllabus.
c) In the event of removal of that paper consequent to the change of Regulations and / or Curriculum aftera5yearperiod,thecandidatesshallhavetotakeuponequivalentpaperintherevisedsyllabus as suggested by the Chairman and fulfill the requirements as per Regulations/Curriculum for the award of the Degree.

7. TheMediumof InstructionandExaminations
The medium of instruction and Examinations shall be in English, except languages. However, as per directives of the government, if the candidates answer in Tamil, their answer scripts will also be evaluated.

8. SubmissionofRecordNotebooksforPracticalExaminations
CandidatestakingthePracticalExaminationsshouldsubmitbonafideRecordNoteBooksprescribed forthe Practical Examinations. Otherwise,the candidates will not be permitted to takethePractical Examinations.

9. TheMinimum(Pass)Marks
A candidate shall be declared to have passed in a paper if a student obtains not less than 50% of marks in that paper. A candidate shall be declared to have passed the whole Examination if the student passes in all the papers.

10. Distributionofmarks
Table– 1(A):	Thefollowingarethedistributionofmarksforexternaland internal for theory papers of PG courses.


DISTRIBUTIONOFEXTERNALANDINTERNALMARKSFORTHEORY PAPERS
Table–1(A):DistributionofmarksforExternalandInternalforUniversity(external) examination and Continuous Internal Assessment and passing minimum marks for TheoryPapers.


	TOTALMARKS
	EXTERNAL
	INTERNAL
	OverallPassing Minimum for total marks (Internal +
External)

	
	Max. marks
	Passing Minimum for externalalone
	Max.marks
	

	100
	75
	38
	25
	50

	75
	55
	28
	20
	38






	
	FORTHEORYPG-COURSES
	DistributionofMarks

	1
	Tests(onebesttest outof 2testsof 2hours each)
	05
	04

	2
	Endsemestermodeltest(3hours)
	10
	08

	3
	Assignments–2Nos.
	05
	4

	4
	Seminar
	05
	4

	
	TOTALMARKS
	25
	20





 (
Table– 
1(B)
:
Distributionofmarksforthe 
ContinuousInternal
Assessment 
in
the
TheoryPapers 
of 
PG
programmes
.
DISTRIBUTIONOFEXTERNAL ANDINTERNAL 
MARKS
FOR
PRACTICALPAPERS
)Table – 2(A): Distribution of marks for External and Internal University (external) examinationsand ContinuousInternal Assessments andpassingminimum marksfor the Practical Courses.

	TOTALMARKS
	EXTERNAL
	INTERNAL
Max.marks
	OverallPassing Minimum for total marks
(Internal+ External)

	
	Max. marks
	PassingMinimumfor external alone
	Max. marks
	

	100
	60
	30
	40
	50

	75
	45
	23
	30
	38




Table–2(B):DistributionofmarksfortheContinuousInternalAssessmentin PG Practical Courses.



	
	FORPRACTICALPG-COURSES
	DISTRIBUTION
OFMARKS

	1
	Minimum10experimentstobeconductedpractical
paper/semester.
	20
	15

	2
	Tests:Twotestsoutofwhichoneshallbeduringthe midsemesterandtheothertobeconductedasmodel test at the end of the semester.
	15
	10

	3
	Record.
	05
	5

	
	TOTALMARKS
	40
	30






[image: ]BHARATHIARUNIVERSITY:COIMBATORE641406 GUIDELINESFORCONDUCTINGVALUEADDEDCOURSES
Course Structure
1. The request for approval of syllabus by the concerned authorities is mandatory atleast15 daysbeforethedateofcommencementtothecourse.TheSyllabus(15/30hours),Schedule and the Details of Faculty handling the course approved by the Departmental Committee and forwarded by Head of the Department should be enclosed.
a. Thecourseofferedshouldnotbethesameasanycourselistedinthecurriculumof the respective programme /or anyother programme offered in University/Colleges.
b. Thevalue-addedcoursesmaybealsoconductedduringweekends/vacationperiod.
c. Thecoursecan beoffered anysemester in thePGProgrammes.
d. Industry experts/eminent academicians from other Institutes are alsoeligible to offer the value-added course.
e. Thecourse can beoffered onlyif thereareatleast10 students optingforit.
f. The students may be allowed to take value added courses offered by other departments after obtaining permission from Head of the Department offering the course.
Duration
2. The duration of value-added courses is 15 (30) periods of theory or a maximum of theory and Laboratory courses and the course can have a maximum of three hours per day.
Fortheone(two)creditcourseseither15(30)periodsoftheoryoracombinationof theory and Laboratory may be offered.
Where,2periods oflaboratory=1period oftheory Evaluation
3. Thevalue-addedcourses shallcarry100marksand shallbeevaluatedthrough
internalassessmentsonly.
a. Two Assessments shall be conducted preferably one in the middle and the other at the end of the course by the Department concerned.
b. Theduration ofassessment is onehoureach.


c. Thetotalmarksobtainedinthetestsshallbereducedto100marksandroundedto the nearest integer.
d. TheHead oftheDepartmentmayidentifya facultymemberas coordinatorforthe course. A committee consisting of the Head of the Department, staff handling the course(if available),coordinator and a senior Faculty member nominated by the Head of the Department shall monitor the evaluation process.The grades shall be assigned to the students by the above committee based on their relative performance.
e. Thecoordinatorforthecourseisresponsibleformaintainingandprocessingthe records with regard to assessment marks and results.

[image: ]PassingRequirementandGrading
4. The passing requirement for value added courses shall be50%ofthemarks prescribed for the course (Internal assessment only)

a. ThegradesO,A+,A,B+,Bobtainedfortheone/twocreditshallfigureintheMarksheet underthetitle‘ValueAddedCourses’.TheothergradesRA,SAwillnotfigureinthe mark sheet.
b. The credits earned through value added courses shall not be considered for calculating GPA and CGPA.
c. Thecreditsearnedthroughvalueaddedcoursesshallnotbeconsideredforclassification of degree.
d. Ifthecourseis offeredduringanysemester,it willappearinthatsemester's marksheet. However,ifthecourseisofferedinsummer/wintervacations,thecoursewillbeincluded in the grade sheet of the subsequent semester.

MaximumNumberof Courses
5. A student can earn a maximum of 3credits during the entire programme of study by attending value added courses which would beover and above the requiredmaximum numberofcredits for the award of the degrees.

FinancialCommitment
6. The expenditure to be incurred for the conduct of value-added courses should bemet from nominal fees collected from the students at a rate fixed by the University.However,any additional expenditure may be supported by the funds of the Department.


M.Sc.Zoology2025-26onwards-Affiliated Colleges-Annexure No.18
SCAADATED:
APPLICATIONFORCONDUCTINGVALUEADDEDCOURSES
1. NameoftheDepartment:
2. PG programme:
3. Detailsof theValue-AddedCourses:
a. Nameofthe Value-AddedCourses
b. Type of Value-Added Courses	(Theory/Lab/Labintegrated Theory/others)
c. Short Description	Enclosure1enclosed-YES/ NO
d. SyllabusincludingReference	Enclosure2 enclosed -YES / NO
4. Target audience:
Semester(indicateifmorethanone) Others
5. Detailsof Facultyhandlingthecourse:
a. Name oftheFacultyhandlingthe Value-Addedcourse
b. Detailsincludingdesignationand expertise	Enclosure3enclosed-YES/NO
c. Contactdetails
EmailID	:
PhoneNo	:

6. TentativeTimeTableincludingdates
ofinternalassessments	:	Enclosure4 enclosed -YES / NO
7. Number ofstudents optingfor the course:
8. DepartmentConsultative Committee -
Minutes	:	Enclosure5 enclosed -YES / NO
9. NameandDesignationoftheCoordinator: Head of the Department (with date & seal)




Note:
*	Feesifany

 (
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M.Sc.Zoology2025-26onwards-Affiliated Colleges-Annexure No.18
SCAADATED:
DETAILS OFCOMPLETIONOFVALUE-ADDED COURSE
Name of the Department	: NameoftheValue-Addedcourseoffered: Name of the Faculty offered the course
:Academic/Industry
Nameofthecoordinator	:
E-mail	:
Contact	:

Detailsofstudents attendedthe course:

	S.No
	Nameof the
student
	Reg.No.
	Programme
	Semester
	Marks
	Grade

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	










(Faculty handling the	(SeniorFacultynominatedbyHOD) course (if available)
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Vision

M.Sc.Zoology2025-26onwards-Affiliated Colleges-Annexure No.18
SCAADATED:

To make the students biologically, socially, environmentally and ethically aware of current scientific issues by imparting zoological knowledge through the curriculum and equip them to care the welfare of the society.

Mission
Tocreatethezoologystudents as bio-sociallyresponsiblecitizensthrough laboratoryworks, field trips, studytour,visit to biodiversity spots, zoos and museums and research projects works.

To make them talented multi- visionary, and future oriented through various community activities, competitions, andcelebrations of National& International days.

Objectives
To inculcate the values of life science, research-oriented education has been focussed through seminars, presentations and publications and make them responsible future scientists.
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