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Session: 2024-25

Part A - Introduction
Name of Pro M.Sc. Zoolo
Semester

Name ofthe Course Cell Biolo
Course Code M24-ZOO-I0t
Course e cc-t
Level ofthe course 400-499

uisite for the co urse il anPre- Zfio as a Sub ect at UG Level
Course Learning
Outcomes (CLO)

ents able to understand how the cell functions as a unit of
life.

cLo 2: Through this course, students will be able to appreciate the importance of various cell
function and sfiuctues in the evolution ofmulticellular organisms.

cl-o 3: The studies will make the students reveal elegance, dynamics and economy in the living
cell and a grati$,ing unity in the principles by which a cell functions.

CLO 1: This core course will make stud

hTLOC 4 stud tsen knll o oab u eth cbasi ec Iaru dan molecu ar achesIO anc ercpap
deYC ntme dan treatmen t,

Theory PracticalCredits

4 4
Teaching Hours per week 4 0 I
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 r00
Examination Time 3 hours

Part B- Contents ofthe Course
fo asking

uired

n s ur r Pa ers The lnxam set 9 stiue ons two uesti son ffomq and noq
u S o uest on eamln uoq tcomes LOsC 1n cto ons dmp by erat on eTh oc m ls) ue tion u otl t'lpu ofy q a

o oc n s at east 4 oc VCI entire labus Th exame nparts IEbe attemto 5ng sy q pt
cn u S no tnfi'o cea unh and erh co u so uest on ll tiues on i1t c alue

Unit Topics Contact Hours

Molecular composition and arrangement, fimctional consequences
Cellular Transport - Recapitulation of the plasma membrane;
diffusion, active transport and pumps, uniports, symports an
antiports.

l-3 DoumeqrlAximlionrmwrsXsadcelllbdirlrcifificainofcellagarelb
14 lvlaihmceofcelhrhpF{oelle<ciEirr;hlktanqo.!necq*rmedireOarOocJ,tsh
1.5 Transepithelialtansport

Cytoskeleton and cell movement
2.1 Introduction to c),,toskeleton and its role
2-2 Molecular structure ofActin, myosin and their organisation
2.3 Structure and dlmamic organizations ofmicrotubules and

microfilaments
2.4 Microtubule motors and movement
2.5 Intermediatefilaments
2.6 Role ofcentrioles and basal bodies

Biomembranes
1.1

1.2

Structure and functions of Cilia and fl a

15

II The Extra Cellular Matrix and Cell interactions
3.1 Cell walls
3.2 The ECM and cell-matrix interactions
3.3 Cell-celi interactions: adhesion junctions, tight junctions, ga

junctions, plasmodesmala
3.4 Ca** dependent and Ca** independent Homophilic cell-cell adhesion
Cell matrix adhesion
4.1 lntegrins
4.2 Collagen

Non-colla com nents4.3

1,5

t)
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5

4.4 Auxin and cell expansion
4.5 Cellulose fibril synthesis and orientation
Protein sorting and transport
5.1 Protein uptake into the ER
5.2 Membrane proteins and Golgi sorting
5.3 Mechanismofvesicularfansport
5.4 Lysosomes
5,5 Molecular mechanism ofsecretory pathwa v

III 6

,7

8

Cell cycle
6.1 Eukaryotic cell cycle
6.2 Regulators ofcell cycle progression
6.3 Role of Meiosis in Genetic Variation

Cell - Cell signaling
7.1 Signaling molecules and their receptors
7.2 Pathwaysofintracellulrsignaltransduction

Biology of Cancer
8.1 The development and causes ofcancer
8.2 Oncogenes
8.3 Tumor suppressor genes
8.4 Molecular approaches to cancer treatment

t5

IV 9 Genome organization
9.1 Chromosomalorganizationofgenes
9.2 Transposons in prokaryotes and eukaryotes
9.1 Morphological and functional elements of eukaryotic chromosomes

10 Cell Death
l0.l Necrosis and Programmed cell death
10.2 MolecularMechanism
10.3 Applications and Significance

II Biology ofAgeing
11.1 Morphological, Physiological and Functional changes during Ageing
Il,.2 Telomeres and Ageing
I 1.3 Theories ofAgeing

15

Total Contact Hours 60
Suggested EYaluation Methods

Internal Assessment: 30 End Term Examination: 70
> Theory 30 70

r Class Participation: 5 Written Examination
. Seminar/presentation/assignment/quizlclass test etc.: t0
o Mid-Term Exam 15

Part C-Learninq Resources
Recommended Books/e-resources/LMS:

l. Molecular Cell, Biology, J. Damell, H. Lodish and D. Baltimore Scientific American Book, Inc., USA.
2. Molecular Biology of the Cell, B. Alberts, D. Bray, J. Lewis, M. Raff, K. Roberts and J.D. Watson. Garland

Publishing Inc., New York.
Cell and molecular biology Phillip Sheeler, Donald E. Bianchi Wiley, 1987
Life: The Science of Biology by David Sadava
Cell and Molecular Biology by De Robertis
Cell Biology by A.K. Berry, EMKAY Publlications
Molecular Cell Biology, Lodishet al., W.H. Freeman and Company (8th Ed. 2016)
Molecular Biology, Weaver R. F., McGraw-Hill Education (5th Ed. 201l )

3

5

6
7

8
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Session:2024-25

Part A - Introduction

M.Sc. Zoology
1Semester

Biochemistry and Bio-techniquesName ofthe Course
n 24-ZOO-102

Course Type
400-499Level ofthe course

Zoology as a Subject at UG LevelPre-requisite for the course (ifany)

understanding of life processes.
CLO 2t It will make the students to understand the general reactions of various metabolic

pathways.
CLO 3:-studenis will be able to explain the principle, working, matedals used and applications of

various biological techniques that are used to study the basic biological processes.

CLO 4: Students will be able to describe the structure and classification ofbiomolecules.

tiorI practiln eI as nd cabasa a1C fo unthe ed rlLC Io It l1I rhde stude tSen v c rppnncppreclapro
stud danoI tdamtun ta!onIt teve hnc S ht ateatdanStra fo erh Iana caI v-lquepreparategy yti

Course Learning
Outcomes (CLO)

TotalTheory Practical

404

Credits

0 I4Teaching Hours per week
0 3030Intemal Assessment Marks

70070End Term Exam Marks
1000100Max. Marks

3 hours

Part B- Contents ofthe Course
itstifo

into erati
will

lr heac un and on eomtiues Sontwoons9setrvillexam ernThen s ur ctio s r Pa r-c qque
n ue ti noTh ce om Is u se otionetcom LOsC onc d astr n b taki oc eurs earn ln uo pu ory qu o uon1 g (ry q v ngp

uest ce nti5xame nee be4 vennco ent Stre ab Su The ons, gscon at east qo req) parts g v
uestion. All uestions willone uestion liom each unit and the com ul

uired to attempt
ual marks.

Contact HoursUnit Topics
t51.0 General Principles of Biochemistry and chemical composition of life

1.1 General [ntoduction to Biomolecu]es
.0 Protein Biology:

2.1 Primary, Secondary, tertiary and quaternary structure of proteins: i) Doma
ii) Ramachandran plot and its significance

.0 Enzyme:
3. I Ctassification and nomenclature,
3.2 Co-enzymes and Cofactors
3.3 Induced fit and Molecular Mechanism of Enzyme action,
3.4 Enzyme feedback mechanism, Isorymes.

.0 Nucleic acids: Structure and Functions
4.1 DNA structure and functions
4.2 RNA structue and functions,
4.3 DNA choreogaphy
4.4 ualitative and uantitative estimation of DNA

t55.0 Metabolism:
5.1 Glycolysis, citric acid cycles its regulation and role as metabolic hub.

5.2 Hexose monophosphate pathway its regulation and significance.
5.3 Cholesterol biosynthesis, its metabolism and steroidogenesis.

5.4 Bile acids and their metabolism
5.5 Saturated and unsaturated fatty acid and their metabolism

t5III 6.0 Chemical and Biological assays (in vitro and in vivo assays).

7.0 Principles and uses ofanalytical instruments:
7.1 Microscopes and imaging
7.2 Spectrophotometers,
7.3 NMR spectrophotometer

8.0 Microbiologi cal and cell culture Techniques

c man zoo-*
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8. I Sening of microbiological laboratory,
8.2Sterilization and Media preparation techniques
8.3 Inoculation and growth monitoring (Standard plate count technique),
S.4lsolation ofa microbial colony and slant preparation.
8.5Design and functioning oftissue cultirre laboratory,
8.6Basics of celUtissue culture, Culture media preparation,
8.7Cell proliferation measurements
8.8Cell viability testing and Cell harvesting methods.
8.9 Biosafety and levels

.0 Cryotechniques :

9.1Cryopreservation for cells, tissue, organisms,
9.2 echni ues for micros

10. I Molecular separations by chromatography, electrophoresis, precipitati
elc.

10.2 Organelle separation by cenrifugation. Density gradient centrifugati
Ultra Centrifugation, unit gravity centrifugation, affinity adsorption
anchorage based techniques etc.

lO.3Cell separation by flow cytometery and FACS
I 1.0 Radioisotope and mass isotope techniques in biology:

I L I Carbon dating and radioactive counting
I 1.2 Autoradiography
I 1.3 Biosensors

12.0 DNA fingerprinting

10.0 Separation techniques in biology

ota ntact OU

Su ted EYaluation Methods
Internal Assessment: 30 End Term Examination: 70

F Theorv 30 F Theory: 70
o Class Participation 5

. Seminar/presentation/assignment/quizlclass test etc. : l0
o Mid-Term Exam: t5

Written Examination

Part C-Learning Resources

Animal Cell Culture - A practical approach, Ed. John R.W. Masters, IRL press.

Introduction to Instrumental analysis, Robert Braun, McGraw Hill International editions
A Biologists guide to Principles and rechniques of practical Biochemistry, K. wilson and K.H.
Goulding, ELBS Edn.
Lehninger AL, Nelson DL & cox MM (1993) principles of Biochemistry,2nd edn. New york: worth
Stryer L ( 1995) Biochemistry, 4th edn. New york: WH Freeman.

. New York: WileFundamentals of BiochemiVoet D, Voet JG & Pratt CW (1999

Recommended Books/e-resources/LMS:

2
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Session:2024-25

Name ofProgramme
M.Sc. Zoo

Semester 1

Name ofthe Course Bio tematics and Biostatistics
Course Code M24-ZOO-103
Course T CC-3
Leyel ofthe course 400-499
Pre-re uisite for the course it ) as a Sub ect at UG Level
Course Learning
Outcomes (CLO)

CLO 1: Knowledge o
study the )yell

CLO 2: It will help to
the fields ofbi
Biostatistics helps to generate a hypothesis ffom a set of observation and then design

experiment to test the hypothesis.

aT onx om eh S c1n lass n and ent b od veIS an bd ov lp iryi o stnglvi ty gr
dersun ICtood ati hons S makin o eticn treerp by phv

un eIsd dtan eth o eral b od vers fo the d dan e1rth atc on llty pap
o o alc SC cen Se

ficance ofdata.LOC 4 b toe ac u anal s ande dun taners d1Ie, the sl

CLO 3

Theory Practical TotalCredits

4 0 4
Teaching Hours per week 4 0 4

Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0
Examination Time 3 hours

Part B- Contents ofthe Course
fo

uesti

sti

sn ct o s r Pa s teet r Th xe am ern set 9 ti ons ask n two CSu onti from cea h nque u and onq
1u !l oo uest o blt aki oursc leae tn n uop ry estcom CLOs toln cq v ng ons derat on eTh com u on on) p lsory q Quest

o oC Sn St a eas 4 carts o nne entire labus The n1exa nee be rep iredu atteto m 5sy osti n SE ectq pt que lng
en touest frn eom hAC nu and the ul uestion ue son t1 c ual markse

Unit Topics Contact Hours
1.0 Biosystematics and taxonomy: Definition and perspectives,
.0 Historical resume, Importance and applications ofsystematics in biology. Concepts

of newer aspects of biosystematics: Chemotaxonomy, Cytotaxonomy, Molecular
taxonomy.

.0 Dimensions ofspeciation and taxonomic characters:
3.1 Different Species concepts - species category
3.2Sub-species and other intra-specific categories.

categories.
ofchamcters

.0 Theories ofbiological classification, hi

.0 Taxonomic characters - different kinds
foerarchv

h

6.1 Taxonomic collections, preservation, curetting procass and identification.
6.2 Taxonomic keys-different kinds oftaxonomic keys, their merits and demerits.

0 Systematic publications:
7. I Different kinds of publications.
7.2 Tntemational code of Zoological Nomenclature (ICZN): principles, objective

and rules: Stability, Priority, Concept of availabiliqz, formation of name
synonymy, homonymy, the R?e method, kinds of type specimen, type
designation,

0 Princi les ofBioethics in Biodivers

0 Methodology:

9.1 Arithmetic mean, mode and median, Definition, calculation and its properties
10.0 Measures of Dispersion: Range,

l0.l Interquartile range,
10.2 Quartile deyiation.
10.3 Mean deviation and standard deviation,
10.4 Standard error

I1.0 Correlation:
1 1.1 es and Methods s

0 Measures of central value:

rn corelation - Scatter di method

D ' zoo4
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method, Karl Pearson coefficient ofconelation, Ranl< correlation
12.0 Regression analysis (Regression lines and regression equation)
I 3.0 Chi-square analysis

IV 14.0 Concept of sampling and sampling methods:
l4.l Definition and law ofsampling,
14.2 Judgment sampling, Random sampling, stratified sampling, systematic
sampling, multi-stages sampling and quota sampling.

15.0 Test ofsignificance for large samples and small samples (student t-test, F- test;
ANOVA).

16.0 Probability and law of probability, Theoretical probability distribution: Binomial
distribution, Poison distribution, Normal distribution.

17.0 Components ofcomputers, Basic functioning ofcomputers, Use of Statistical
Software in Biology

l5

Total Contacl Hours 60

Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70

> Theory JO > Theory: 70

o Class Participation 5 Written Examination

o Seminar/presentation/assignment/quiz/class test etc.: l0
o Mid-Term Exam: l5

Part C-Learning Resources

Recommended Books/e resources/LMS:
1. M. Kato. The Biotogy of Biodiversity, Springer.
2. E.O. Wilson, Biodiversity, Academic Press, Washington.
3. G.G. Simpson, Principle of animal taxonomy, Oxford ISH Publishing Company.
4. E. Mayer, Elements of Taxonomy.
5. E.O. Wilson, The Diversity of Life (The College Edition), W.W. Northerm & Co

6. S.K. Tikadar, Tbreatened Animals oflndia, ZSI Publication, Calcutta.

\$\
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Session:2024-25

Part A - Introduction
Name of Programme M.Sc. Zoology
Semester 1

Name ofthe Course
Course Code M24-ZOO-|04
Course Type cc-4
Level ofthe course 100-499

ite for the course (iflany)Pre-re ul5 Zoology as a Subject at UG Level
Course Learning
Outcomes (CLO)

CLO l: The study of invertebrates reveals progessive evolutio
together which forms the basis ofhuge complex and di

CLO 2: Students will acquirc a clear understanding about organization of minor phyla and their
relationship with other animal phyla

CLO 3: Students will be able to know the structure and significance of various systems of
Invertebrates

CLO 4: Will have detail understanding ofadaptations and

nary history and adaprations
verse life forms

signifi cance of Invertebrates
Theory Practical TotalCredits

4 0 1

Teaching Hours per week 4 0 I
Intemal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100

Examination Time 3 hours

Part B- Contents ofth€ Cours€

set 9 questions asking two questions from each unit and one
compulsory question by taking couse learning outcom es (CLOs) into consideration. The compulsory question (Question

labus. The examinee will be required to attempt 5 questions, selecting
one question from each unit and the compulsory

lnstructions for Paper- Setter: The examiner will

No. l) will consist at least 4 parts covering entire syl
question. AII questions will carry equal marks

Unit Topics Contact
Hours

I Inffoduction to invertebrates with their general characters, Basic body plan, Concept of
Invertebrata v/s Vertebmta and Non-Chordata v/s Chordata

Organization ofcoelom
2.1 Concept and slucture ofAcoelomate, Pseudocoelomates and Coelomates.
2.2 Protostomia and Deuterostomia
2.3 Metamerism in Annelida, Pseudometamerism.
Minor Phyla:
3.1 Concept and significance
3.2 Organization and general characters ofAcoelomate, Pseudocoelomates and

Coelomates minor phyla (with special emphasis on Ctenophora, Rotifera,

1.0

2.0

3.0

Endoprocta, Ectoprocta, Phoronida, Sipunculida and Echiuroidea).

I5

tI Locomotion
4.1 Flagella and ciliary movement in Protozoa
4.2 Hydrostatic movement in Coelenterata, Arulelida and Echinodermata
Nutrition and Digestion
5.1 Pattems offeeding and digestion in lower metazoa
5.2 Filter-feeding in Polychaeta, Mollusca and Echinodermata
Respiration
6-l Organsofrespiration:Gills,lungs,trachea,skin,Cloacalchamber,

Buccopharyangeal area etc.
6.2 RespLatory pigments
6.3 Mechanismofrespiration

4.0

5.0

6.0

l5

llI Excretion
7.1 Organs ofexcretion: Coelom, coelomoducts, Nephddia and Malpighian

tubules.
7.2 Mjchanism qfexcretion and osmoregulation

7.0 t5

Charman
zoo-E
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Nervous syslem
8.1 Primitive nervous system: Coelenterata and Echinodermata
8.2 Advanced nervous system: Annelida, Arthropoda (Crustacea and Insecta) an

Mollusca (Cephalopoda).
8.3 Trends in neural eyolution
Social life in insects, Social life in I

0

0 and H
lnvertebrate larvae
l0.l Larval forms offree liying invertebrates
10.2 Strategies and Evolutionary significance oflarval forms
10.3 Conservationofinvertebrates.
lntroduction lo insects
I l.l Mouthparts oflnsects
11.2 Mechanism ofinsect flight and hovering
I 1.3 Metamorphosis in insects
I1.4 Hormonal control of moulting.

10.0

l1.0

12.0 tations in lnvenebratesEconomic im rtance oF InYertebrates; Various A
ota on tact ou

Su ted Evaluation Methods
Internal Assessment: 30 End Term Examination: 70

F Theory 30 D Theorv: 70
. Class Participation 5

. Seminar/presentation/assignment/quizJclass test etc l0

. Mid-Term Exam l5

Written Examination

ResourcesPart C-L€arrin

I

2
3

4

5

6
7

8

9

Hyman, L.H. The invertebrates, Vol. I. Protozoa through Ctenophora, McGraw Hill Co., New york.
Barington, E.J.W. Invertebrate structure and function. Thomas Nelson and Sons Ltr J. London.
Jagerstein, C. Evolution of Metazoan Iife cycle, Academic Press, New York & London.
Barnes, R.D. Inyertebrate Zoology, IIIrd edition. W.B. Saundrs Co., Philadelphia.
Russel-Hunter, W.D. A Biology of higher invertebrates, the Macmillin Co. Ltd. London.
Hyman, L.H. the Invertebrates smaller coelomate groups, Vol. V. McGraw Hill Co., New york
Read, C.P. Animal Parasitism. Prentice Hall lnc., New Jersey.
Sedgwick, A.A. Student text book ofZoology. Vol. I, II and III Central Book Depot, Allahabad

, McMillan Co., LondonParker, T.J Haswell, W,A. Text book of Zoolo

Recom mended Books/e-resourccs/LMS:

\\
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ion:2

art A - Introduc n
Name ofthe Prosramme M.Sc. Zoology
Semester I
Name ofthe Course Practical based on Papers M24-ZOO-l0t &

M24-ZOO-102
Course Code I}nz4-ZOO-105
Course e PC-1
Level ofthe course 100-499

uisite for the course (ifPre- Zoo as a Sub ect at UC LeYel
Course Learning
Outcomes (CLO)

Students will develop skills in basic laboratory techniques and understand the principle
in Biology.
Able to apply the scientific method to the process of experimentation.
This course will make students able to understand the regulation of chemical reactions in
living cells.
Students will be able to conduct the morphomatric analysis of chromosomes an
demonstrate cell division

ol

LO4

L03:
02:

Theory Practical TotalCredits

0 4

Teaching Hours per week 0 8 8

Intemal Assessment Marks 0 30 30
End Term Exam Marks 0 70 '10

Max. Nlarks 0 100 r00
Exanrination Time 0 4 hours

Part B- Contents ofthe Course

tact Hours
Course

Contents

Preparation of mitotic chromosomes llom onion root tips
Preparation of meiotic chromosomes lrom grasshopper testes.

Preparation of karyotypes from micrographs.

Calculation of morphometric data and preparations of idiogram.
Detemination of chiasma frequency and terminalization coeffi cient.
Study ofpermanent slides ofdifferent stages of meiosis and mitosis.
Preparation of polytene chromosomes (Chironomous/mosquito) and mapping.
Prepamtion of Solutions- Standard solution, Molar, Molal and Normal solution.
Proteins: Quantitative estimation of proteins by Biuret method and Lowry'
method.

Carbohydrates: quantitative estimation of total carbohydrates and glucose

Analysis of Fats/ Oils: iodine number, saponification value, acid val
quantitative estimation of total lipids.

12. Preparation of Standard curve for the estimation and extraction of nucleic acid
(DNA and RNA).
Paper chromatography: amino acids and carbohydrates.
Thin layer chromatography: neutral and phospholipids.
Tools: demonstration of parts and working of the following tools: PCR, GLC,
Spectophotometers, various kinds of microscopes, pH meter, Electrophoresis,
Centrifuges, Tissue cultue unit, Incubatorc

16. Microbiological media preparation, sterilization, dilution, inoculation an

standard plate counl.

I

2

3

4

5

6
'7

8

I

t0
lt

l3
t4
t5

Su ested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70

> Practicum 30 D Practicum 70

o Class Participation: 5

. Seminar,lDemonstrati M-V records etc

Lab record, Viva-Voce, w te-up and execution of
the practical

i-leott. ar ZCologY
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. Mid-Term Exam:

art urcesrn n

I ,SI:ll^1, R_ 5.^Sglglq S p, S (20_09). Basic Techniques in Biochemisrry and Molecutar Biotogy. I.K.lntemational Publishing House pvt. Ltd. New Delhi2. Podder T. Mukhopadhyay S. Das s K (2003). An Advanced Laborarory Manual of Zoology
- Publis.hed by Rajiv'Beri-ro-r Macmilan tnaidr t-imiteo, naii.amiii Etectiii-Fiii;l D;li,ii--' -'J. sadasrvam s. Manickam A (1997). Biochemical Meihods. Ed.2 nd New Age Inrernarional

Publishers, New Delhi4 David, T. Plummer(1987).. An Introduction to practical Biochemistry. Ed. , 3 rd , Mccraw-Hill
- Publrsher. RaJkamal Electric Press, Delhi5' Raj.gopal G, Toora B D (2022). practicar Biochemistry. Ed. 5 th , Ahuja publishing House, New

Delh i
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oni 2

rt troduc ton
Name of the Programme M.Sc. Zoo
Semester I
Name ofthe Course Practical based on Papers M24-ZOO-103 &

M24-ZOO-104
Course Code ..rx24-ZOO-106

Course T e PC-2
Level ofthe course 400-499
Pre-requisite for the course if Zoolo as a Sub ect at UG Level
Course Leaming
Outcomes (CLO)

Sfudents will able to undersland the processes involved in the recognition of key
groups ofinvenebrates
Students will be able to prepare permanent mounts ofdifferent mouthparts of insects
to study lhe delails oftheir sm:crure.
Students will able to identi! and classif the specimens of available invertebrate
phyla.

LOI:

LO2:

LO3:

LO4:. the different systems of invertebrates such as Eanhworm,
Starfish etc-

Able to elaborat€
Cockroach Prawn

Theory TotalCred its

0 4 4

Teaching Hours per week 0 8 8

Internal Assessment Marks 0 30 30
End Term Exam Marks '70 70
Max. Marks 0 100 100
Examination Time 0 4 hours

Part B- Contents of the Course
Practicals ntact ours

Slides and Museum specimens of following phyla:
(a) PROTOZOA

(b) PORIFERA

(c) CNIDARIA

(d) ANNELIDA

(e) ARTHROPODA

(D MOLLUSCA

(O ECHINODERMATA

(h) HEMICHORDATA

Study ofmouth parts of Cockroaclg Honey Bee, Red cotton bug and House fly

Mounting: Obelia, Tubularia, Bougainville4 Trachea of Cockroach, Crustac

Larva, Cyclops, Nauplius, Daphnia

Demonstration of Digestive system, reproductive system and nervous system

Eanhworm, Cockoach, Prawn, Lotigo and Star fish.

Preparation and use ofdifferent tpes oftaxonomic keys.

Statistical analysis ofdata using manual and computer software methods

a. Mean, mode & Median
b. Standard deviation and S.E.

c. Coefficientofcorrelation
d. Diversify Indices

e, Test ofSignificance (Student's t - test)

zoo-11
ne
l:U
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Internal Assessment: 30 End Term Examination: 70
z Practicum 30 ) Practicum 70

. Class Participation: 5 Lab record. Viva-Voce, write-up and execution oI
the practical. Seminar/Demonstration/Viva-voce/Lab records etc.: 10

o Mid-Term Fxam: l5

rt rn n ou rces
onrrnen e-resou

l. P S Verma (2010). A Manual of Practical Zoology: INVERTEBRATES, S Chand and Company Limited
New Delhi

2. S.S. Lal ( | 980). A Textbook of Practical Zoology: Invertebrate. Edition, 4. Publisher, Rastogi Publications
3. S.C. Agarwal (2019). Practical lnvertebrate Zoology, Publisher: Pragati Prakashan
4. V Benerjee (2021) . A Textbook oflnvertebrate Practical Zoology, Bharti Bhawan Publishers, Noida, UP
5. Robert L. Wallace, Walter K. Taylor (2002). lnvertebrate Zoology Lab Manual, 6th edition, Publisher:

Pearson
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SEiiion:2024-25

M.Sc. Zoologylfame ofthe Programme

ISemester

SeminarName of the Corlr

M24-ZOO-107Course Code
SeminarCourse Tvoe:

(CC/DECTpCiSeminar/CHM/OEC/EEC)
400-499Level ofthe course

eLOl: To enhance the communication skill ofstudents to
express the subiect eflectively during academic
an! orofessional discourse anil to im-orove their
ability to comprehend. and integrate academic
text.

fourse Leamihp Outcomes (CLO)
After completin{this course, t}e leimer will be able
to:

Seminar

2

eredits

2TCachinEEo urs per week

50\ l.l\ vlJrKs

0Internal Assessment Marks
50End Term Exam Marks

I hourExamination Time
r: o

counct o
narsetn

inatiexam va-on/vi voceThere be extemalno

\r.\
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Session:2024-25

Part A - Introduction
Name of Programme M.Sc. Zoology

Semester )
Population and Community EcologyName ofthe Course

Course Code M21-ZOO-20t

Course Type cc-5
Level of the course 400-,199

Pre-requisite for the course (ifany) Zoology as a Subject at UG Level

Course Learning
Outcomes (CLO)

CLOI:

CLO2:

CLO3:

Students will be able to understand and explain the need for intra- and interdisciplinary
cooperation in researching different ecosystems.
Students will understand the all biotic and abiotic factors that are related to individual,
population, community and ecosystem and defines the relationships between them.
Information provided will give an insight about the benefits ofecosystem and can be used

in the management of natural resources for sustainable development in ways that leave
the environment healthy.
Many specialties within ecology such as marine, vegetation and statistical ecology
provides students information to better understand the environment around them.

CLO4:

Theory Practical TotalCred its

4 0 4

.lTeaching Hours per week l 0

Intemal Assessment Marks 30 0 30
'70 0 '70End Term Exam Marks

Max. Marks t00 0 100

3 hoursExam ination Time
Part B- Contents ofthe Course

each unit and one
question (Question
questions, selecting

ompulsory question by taking coune learning outcomes (CLOs) into consideration. The compulsory
o. l) will consist at least 4 parts covering entire syllabus. The examinee will be required lo attempt 5

onsfoll rust c o sn r il stiue no s twor- CTSctt The ame\ lne SC 9 q asking que

uestion. All uestions will c marksne uestion flom each unit and the com ul

Contact HoursUrit Topics
l5I 1.0 Basic Concepts: Definition, Scope and Signihcance of Ecology, Concept ol

biosphere, atmosphere, Iithosphere and hydrosphere.

2.0 Organizational level ofecological systems, Ecological aspects ofabiotic, biotic and

edaphic factors, limiting factors

3.0 Ecosystem: Concept, Kinds ard components

,1.0 Ecological energetic and energy flow: Food chains, food webs, trophic structure;

concept ofproductivity: primary, secondary, gross and net, Energy flow models.
l5II 5.0 Restoration Ecology

Ecology of Disturbed Ecosystems: distubance and its impact on the structure and

functioning of tenestrial and aquatic ecosystems.

6.0 Population characteristics
6.1 Introduclion and concepts ofpopulation ecology

6.2 Attributesofpopulations
6.3 Population density, methods ofpopulation density measurement

6.4 Growth rate and groMh forms

6.5 Natality, mortality, survivorship curves and life tables

6.6 Biotic potential - Generation time, net reproductive rate reproductive

values

6.7 Population and distribution.
6.8 Populationdispersion

t5Itl 7.0 Population regulation anq.Interactions

zoo-t5
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'7 .t Extrinsic and intrinsic mechanisms

Concept of density dependent and density independent factors in
population regulation.
Concept of intra specific and inter specific population interactions
Proto-cooperation, mutualism and commensalisms

Host-parasite interactions, Life history strategies - r and k selection.

7.2

'7 .3

7.4

7.5

8.0 Competition and niche theory
8.1 Intraspecific and inter specific interactions
8.2 History ofniche concepts

8.3 Gause's theory ofniche
IV 19.0 Predation

I

I o. t Theoryl predalor-prey oscillations
9,2 Model ofprey - predatory dynamics

9.1 Role ofpredation in nature
g.4 Parasitism

10.0 Communitycharacteristics
l0.l Species diversity; Biodiversity indices:

Similarity& dissimilarity Index
10.2 EcologicalSuccession
I0.3 Ecologicaldominance

10.4 Ecotones and Edge effect
I 1.0 Ecological Impact Assessment

Diversity, dominance,

t5

Total Contact [Iours 60

Suggested Eyaluation Methods
Internal Assessment: 30 End T€rm Examination: 70

> Theory 30 > Theory: 70

r Class Participation; 5 Written Examination
. Seminar/presentation/assignmenVquiz/class test etc. 10

r Mid-Term Exam

Part C-Learning Resources

I

2

1
5

Recommerlded Books/e-resources/LMS:
. Understanding Evolution by Earl. D. Hanson, Oxford University Press, Oxford, New York.
. Oxford Surveys in Evolutionary Biology Vol. I Vol. VI, Oxford University Press, Walton, Street, Oxford
. Evolution by Theodose H. Eaton (Jr.) Thomes - Nolson & Sona Limited, London.
. Evolutionary Theory: (The unfinished synthesis) by Robert G.B. Reid: Croom Helm: London & Sydney.

Dobzhansky, Th. Genetics and Origin ofspecies. Columbia University Press

h.\
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Session;2024-25

Part A - Introduction
Name of Programme M.Sc. Zoology
Semester 2

Name ofthe Course ComparatiYe Physiology
Course C ode M24-ZOO-202

Crurse Type CC-6
Level of the coune 400-499
Pre-requisite for the course (ifany) Zoology as a Subjcct at UC Level

An appropriate understanding of functioning of each system of different groups o
animals with their comparison will be acquainted.
The students will able to explore all reasoning and queries that how animals work
The students will be able to leam that how the physiology of different groups o
organisms is influenced by the different enyironmens oftheir niches
Since this course also have some important practical component where interesting
exercises will be conducted to perform experiment and answer various queries of animal

LOr:

LO4:

iolo

Course Learning
Outcomes (CLO)

02:
03:

Theory Practical TotalC redits

4 0 4

Teaching Hours per week .1 0 l
Intemal Assessment Marks 0

End Term Exam Marks 70 0
Max. Marks 100 0 100

Examination Time 3 hours

Part B- Contents ofthe Course
fo

takin ti
s tlr C llto s r ilP r eTh mexa ner set 9 uest on5 l',)kiAS o u tonsest mfro heac un alld eonq g q

LInt 5 uest on course earnln tcou om Sc CL So ln consto dera on. comThe ulp ory q uest on est onby g ( p qsory (Qu
o oc Sn S at east 4 verco lreent a usb The exam ne b re toired attem 5 ons sc ec nparts ng sy qu pt ques
et) IIest no l1'lfio h!.ac un an rhd come u ues lo rvil Iues on ll arksnleNS

Unit Topics Contact Hours
1.0

t.t
t.2

2.0

2.1

2.2

2.3

2.4

3.0

3.t
3.2

Digestion
Feeding mechanisms and regulation,

Comparative physiology ofdigestion and absorption in different animal groups

Respiration
Respiratory organs, Types of respiration, mechanism of breathing
Transport of respiratory gases

Respiratory pigments through different phylogenetic groups.

Physiological response to oxygen deficient stress.

Excretion

Pattems ofnitrogen excretion among different animal groups

Functional anatomy of renal unit; mechanisms of ultrafiltration, Counter
Current mechanism, Dialysis

Osmoregulation in different animal groups

Definition and basic classification of organisms on the basis of
osmoregulation
Osmotic challenges of different environments
Mechanism of Osmoregulation in fresh water, Estaurine and Marine animals
Osmoregulation in migratory organisms, Control and regulation of
osmoregulation

4.0

4.1

4.2

4.3

4.4

I Thermoregulation
Homeothermic animals, Poikilotherms, Hibernation and Aestivation,
Physical, chemical, neural regulation,

s acclimatization & acclimation in response

5.0

5.1

5.2

5.3 tPhysiological adaptati n

15
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6.0

high, low ambient temperature

Circulation of body fluids and their regulation among different animal
groups

Systems ofcirculation, heart beat and blood pressure,

Cardiac cycle, Cardiac output and its regulation,
Lymphatic system

Receptor physiology - a comparative study of Mechanoreception,
Photorecaption, Chemoreception and Equilibrium reception
Muscle and Contractile physiology
Contractile elements, cells and lissues among different phylogenic groupsl

6.1

6.2

6.3

7.0

8.0

8.r
Muscle structure and function-correlation;

8.2 Electric organs and tissues
lI 9.0

9.1

10.0

l0.l
I1.0
ll.l
l1 .2

Comparative testicular physiology in animals

Morphology, Differentiation, Function and its regulation
Comparative ovarian physiology and differentiation in vertebrates

Morphology, Endocrinolgy, Oogensis, vitellogensis

Neuronal physiology
Structure and classification ofneurons and glial cells.

Synaptic action, dendritic properties and functional operalion ofspinal cord,

Brain stem

Autonomic nervous system.I1.3

l5

IV 12.0

t2.t
12.2

r 3.0

l3.l

13.2

14.0

Principles of synaptic transmission

Ca2+ and transmitter release; post synaptic transmission mechanism;

Diversity of neurotransmitters: acetylcholine, catecholamine, serotonin,

GABA, glycine, histamine, peptides, NO, and opiods.

Physiological adaptations to different environments

Physiological adaptations acclimatization & acclimation in response to high,

low ambient temperature,

Physiological adaptation at high altitude and in deep sea environment.
Stress Physiology Concepl of Stress and Strain, Stress hormones and stresq

regulatory mechanisms.

l5

Total Contact Hours 60

Suggested Evaluation Methods
lnternal Assessment: 30 End Term Examination: 70

! Theory 30 ! Theory: 70

. Class Participation 5 Written Examination

. Seminar/presentatior/assignmenVquiz/class test etc.: l0
o Mid--fen:r Exam l5

Part C-Learoing Resources
Recom mended Books/e- resou rceyl MS:

I . C.L. Prosser. Comparatiye Animal Physiology. W.B. Saunders & Company.

2. R. Eckert. Animal Physiology: Mechanisms and Adaptation. W.H. Freeman & Company.

3. W.S. Hoar. General and Comparative Animal Physiology

4. Schiemdt-Nielsen. Animal Physiology: Adaptation and Environment. Cambridge.

5. C.L. Prosser. Environment and Metabolic Physiology. Wiley-Liss, New York.
6. David Randall, Warren Burggren, Kathleen French: Eckert Animal Physiology
7. Cuyton, A.X., Text Book of Medical Physiology, 7th edition, Saunders Company (1986).

h\
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Session:2024-25

Part A - Introduction
Name ofProgramme M.Sc. Zoology
Semester 2
Name ofthe Course Po ulation Genetics & Evolution
Course Code M24-ZOO-203

cc-1
400-499

as a Sub ect at UG Level
Course Learning
Outcomes (CLO)

de students the basic insight about the mechanism of evolulion and to make
them able to relate different forms of life on our planet earth. tt will also provide them
in-depth knowledge about the changing frequency and distdbution of alleles within the
population.
Acquire a clear understanding about genetic equilibrium in natural populations
To know about genetics ofquantitative taits in populations
Detail understanding of molecular phylogenetics and methods ol construction of

LOl : To provi

h 1o enetic tree

LO2:
LO3:

Theory Practical TotalCredits

4 0 4

l eaching Hours per week 4 0 .1

lntemal Assessment Marks 30 0

End Term Exam Marks 70 0 70
r00 0 100

3 hours

Part B- Contents ofthe Course
fo

taki ti
s ur c nlo s r Se rtte eThr- examlnel et 9 u nestio S kias n o u onesti s nu daneachm onq q

u ls uest on b n course ame tn utco mo eS CL so consnto dera on Th coory q u SO uest on est onmp mp (Quqry
o con at eas 4 cover e tin IE buslla examThe e1n e lt eb re red attto em 5 onssti tnparts selectmg sy qu pt que

n u S ontl IT]fro heac anunrtc thed oc m ul uestuest on All ons a markse

Unit Topics Contact Hours
Concepts of evolution and theories of organic evolution with an emphasis on
Darwinism.

Emergence of Neo-Darwinism-Neutral Hypothesis
Neo Darwinism
3.1 Hardy-Weinberg law ofgenetic equilibrium
3.2 A detailed account ofdestabilizing forces:

(i) Natural selection
(ii) Mutation
(iii) Genetic drift
(iv) Migration
(v) Meiotic drive

1.0

0

i.0

t5

ti Quantifying genetic variability
4.1 Genetic structure ofnatural populations
4.2 Phenotypicvariations

4.3 Models explaining changes in genetic structure ofpopulations
4.4 Factors affecting human disease frequency
Molecular population genetics

5.1 Patterns ofchange in nucleotide and amino acid sequences

5.2 Ecologicalsignificanceofmolecularvarialions
Cenetics of quantitatiye tr8its in populations
6.1 Analysisofquantirativetrails
6.2 Estimationofheritability
6.3 Genotype-environmentinteractions

4.0

5.0

6.0

15
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Course Type

Level ofthe course

Pre-requisite for the course (ifany)

30

Max. Marks

Examination Time

I



6.4

6.5

6.6

Inbreeding depression and heterosis

Molecular analysis of quantitative traits
Phenotypic plasticity

lll 7.0

8.0

0

Genetics ofspeciation
7.1 Concept ofspecies
7.2 Pattems and mechanisms ofreproductive isolation
'1.3 Modesofspeciation(Allopatric,Sympatric,Parapahic,Peripatric)
Molecular Evolution
8.1 Gene Evolution
8.2 Evolution of gene families, Molecular drive
8.3 Assessmentofmolecularvariations
Origin of higher categories
9.1 Phylogenetic gradualism and punctuated equilibrium
9.2 Major trends in 'the origin ofhigher categories
q.3 M icro-and Macro-evolution

5

IV 10.0

I 1.0

Molecular phylogenetics

l0.l Conceptofphylogenetictrees.
10.2 MethodsofconstructionofPhylogenetictrees.
Population genetics and ecology
I1.1 Metapopulations
11.2 MonitoringNaturalPopulations
I1.3 Populations size and extinction
I 1.4 Loss ofgenetic variations
I 1.5 Conservation ofgenetic resources in diverse texa

15

TotarcontaciEours
Suggested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70
); Theory 30 ! Theory: '70

r Class Participation 5 Written Examination
o Seminar/presentation/assignmenVquiz/class test etc.: l0
o Mid-Term Exam: l5

Prrt C-Learning Resources
Recom mended Books/e-resources/LMS:
l. Dobzhansky, Th. Genetics and Origin of Species. Columbia University Press. Dobzhansky, Th., F.J. Ayala, G,L.

Stebbines and J.M. Valentine. Evolution. Surjeet Publication, Delhi.
Futuyama, D.J. Evolutinary Biology, Suinuaer Associates, INC Publishers, Dunderland.
Hartl, D.L. A Primer ofPopulation Genetics. Sinauer Associates, Inc, Massachusetts.
Jha, A.P. Cenes and Evolution. John Publication, New Delhi.
King, M. Species Eyolution-The role ofchromosomal change. The Cambridge Universify Press, Cambridge
Merrel, D.J. Evolution and Genetics. Holt, Rinehart and Winston, Inc.
Smith, J.M. Evolutinary Gentics. Oxford University Press, New York.
Strikberger, M W. Evolution. Jones and Bartett Publisherc, Boston London

2
3

4

5

6

1

8
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Session:2024-25

Part A Introduction
Name of Programme M.Sc. Zoology

Semester

Biology of VertebratesName ofthe Course
Course Code M24-ZOO-201

cc-8Course Type

Level ofthe course 400-,{99

Zoology as a Subject at UG LeYelPre-requisite for the course (ifany)
Students will be able to understand various biological functions, the evolution of life from
most primitive to most advanced form with respect to their habit and habitat.
Students will have acquaintance with the basic concepts, extemal morphology and sexual

dimorphism in chordates and understand lhe various systems, adaptation and dentition in
chordates.
Students will also Understand the Classification various classes of phylum Chordate i.e..

Pisces, Reptiles, Aves and Mammals.
CLO4: This core course will make students familiarize with the vertebrate diversi around them

L03:

LO1

LO2

Course Learning
Outcomes (CLO)

Theory Practical Total

44 0

Credits

.lI 0Teaching Hours per week
0 3030Intemal Assessment Marks
0 70'70End Term Exam Marks
0 r00100Max. Marks

3 hoursE\amination Time
Part B- Contents ofthe Course

t and oneThe examiner will set 9 quest ons lTltio hcac nuuestnaskions q
iderat

uired
on s nln cons on. eTh com u uestbtl akin tcomesou C toLOsI11o tl o ue o sory Qu) p qry v eammgp q

t1se ecto 5 eu tis noeTh ntexa rnee reben en re bla u gcons 5 a e 4ast art co en() attempt qq) g syp
tnarual ksn. Sue otr nsols uCS oue St froon each]l1 nu anit rhd coe

nstructions for Pa

Contact Hourst nit Topics
l5I Introduction to Chordates with their general characters.

l.l Origin ofChordates
1.2 Concept of Protochordata or pre-vertebrates
1.3 Classification ofVertebrates upto orders
Int€gument and its derivatives
2.1 Development, general structure and functions of

deriYatives

t.0

2.0

homs, claws, nails, hoofs, feathers and hair2.2 Glands, scales,

skin and its

l5Skeletal system
3.1 Form, function, body size and skeletal elements ofthe body
3.2 Comparative account ofjaw suspensorium, Vertebral column
3.3 Limbs and girdles
Digestive system
4.1 Dentition, Stomach, Digestive Glands
4.2 Anatomy of gut in relation ofto feeding habits- herbivores, carnivores and

omnivores.
Respiratory system
5.1 Characters ofrespiratory tissue, Internal and External Respiration
5.2 Comparative account ofrespiratory olgans

3.0

4.1

5.0

ll

l5III General plan of circulation in various groups
6.1 Components of Blood
6.2 General plan ofcirculation in reptiles, birds and mammals

6.3 Evolution ofheart, aortic arches and Portal systems
EvolutioIl of Urinogenital system in vertebrate series
7 .l Structure and functions of different types of kidney
7.2 Urino-genitelducts

6.0

7.0

Charrman
i\eolt .f Zoology
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0 Fti ada on in birds, Mi on in fish and Birds

8.1 Comparative anatomy ofthe brain in relation to its functions
Comparative anatomy ofspinal cord
Nerves-Cranial, Peripheral and Autonomous nervous systems

Sense organs
9.1 Simple receptors
9.2 Organs ofolfaction and taste
9.3 Lateral line system

8.0

0

9.4 Electrorec on

8_2

8.3

Total Contact Hou 60

Suggcsted EYaluation Methods
lnternal Assessment: 30 End Term Examination: 70

) Theory 30 > Theory: 70
r Class Participation 5

o Seminar/presentation/assignment/quizlclass test etc,: t0
o Mid-Term Exam: l5

Written Examination

Barrington, E.J.w. The Biology of Hemichordata and protochordata. oliver and Boyd,Edinbourgh.
Boume, C.H. The structure and functions ofnervous tissue. Academic press, Newyork.
Caner, G.S. Structure and habit in vertebrate evolution - Sedgwick and Jackson, London.
Kingsley, J.S. Outlines ofComparative Autonomy ofVertebrates. Central Book Depot,Allahabad
Kent, C.G. Comparative anatomy ofvenebrates.
Milton Hilderbrand. Analysis ofvertebrate structure. IV. Ed. John wiley and sons Inc.,New york
Sedgwick, A. A Students Text Book ofZoology, Vol. II.
Toney, T.W. Morphogenesis ofvertebrates. John Wiley and Sons Inc., New york and
London.

Recommended Books/e-resources/LMS:

3

New York.of vertebrates. MacMillan & Co.Walters H.E. and Sa L.D. Biolo

R.,
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,\eart. cr Zoology
l:LrrLrishelIa Universlty

..,.-i.t.i.134119

zoo-2L

q'1
o<- I

N€rvous system t5

Part C-Learning Resources

\ _)-fl{



css n 25

Pa rt nt onu
Name of the Programme

Semester 2
Name ofthe Course Practical based on Papers M24-ZOO-201 &

M24-ZOO-202
Course Code

PC-3
Level ofthe course 400-499
Pre-re )uisite for the course (if as a Sub ect at UG Level
Course Leaming
Outcomes (CLO)

Provide significant knowledge ofbiological research with safe lab practices.
Students will understand application of histological studies in clinical and medica
sciences and will be able to prepare these slides
Students will be able to identi! biodiversity around them and spread awareness about

LOI:
LO2:

LO3:

LO4:
biodiversiry conservation
This course will help the students to understand research based knowledge methods
the welfare of humari-

Theory Practical TotalCredits

0 4 .1

Teaching Hours per week 0 8 8

Intemal Assessment Marks 0 30 30
End Term Exam Marks 0 70 '70

Max. Marks 0 100 r00
Examination Time 0 4 hours

Part B- Conterts of the Course

onlact ()ltrs
ourse
ontents

l. Study of various components ofpond and grassland ecosystem.
2. Determination of Water quality characteristics viz: Dissolved oxygen, pH, fre

carbon dioxide, salinity, transparency, alkalinity, chloride and hardness.
3. Methods ofpopulationdensity measurements.
4. Estimation ofbiodiversity indices.
5. Field Visit to Aquatic, Forest and other ecosystems for identification ofbiota.
6. Preparation oftissues for microtomy and demonstration ofcryo techniques
7. Histochemistry: Methods of fixation of diflerent tissues.
8. Histochemical test:

(a) Haemotoxylin-eosin
(b) Toluidine Blue
(c) Sudan Btock-B
(d) Mercury bromophenol blue
(e) Methylgreen-pyronin-Y
(f) Periodic acid Schiffs
(g) Acid phosphatase
(h) Alkalinephosphatase

9. Demonstration of live gametes and their staining procedure.
10. Determination of optimum pH, temperature and concentration for optim

activity of salivary amylase,
ll. To demonstrate that the optimum activity of try?sin enzyme is pH

temperature dependent.

Qualitative test of vitamins and Quantification of vitamin A and C
Total RBC, WBC and Different WBC count
Estimation ofBlood lasma

an

t2
l3
l4

nternal Assessment: End erm Exami an on
ract tcu Dl Practicum 1

o Class Ic a It onp

. Seminar emonstrat IodViva-voce,{-ab records etc.:

lva- executlon oreco rte- uoce p
alractlcthe p

zoo-2,
:5 aiiana n
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M24-ZOO-205
Course TyDe

Suggested Evaluation Methods

30

5
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.M -Tenn Exam:

rl ourccsrn n

l. Podder T, Mukhopadhyay S, Das S K (2003). An Advanced Laboratory Manual ofZoology Published by Rajiv Beri
for Macmillan India Limited, Rajkamal Electric press, Delhi

2. Garg S K, Bhatnagar A, Kalla A, Johal M 3(2002). Experimental [chthyolog,. Ed. I st , CBS publishers and
Distributors, New Delhi

3. Verma P S (2021). A Manual OfPractical Zoology Chordates, Ed. 1l th, S Chand publisher, New Delhi
4. Balakishna Shetty, Sweeloitha H Poonja (2018). Histology Practical Manual, Ja,?ee Brothers Medical Publishers

Pvt. Limited, New Delhi
5. APHA (2017). Standard methods for the examination ofwater and wastewater. American Public Health association,

American water Works association and Water environment Federation. Ed. 23 rd , I Street, NW, Washington DC6. Baker H and Frank O (1968). Clinical Vitaminology: Methods and Interpretation
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Session: 2024-25

Part A - Introduction

M.Sc. ZoologyName of the Programme

Semester 2

Practical based on Papers M24-ZOO-203 &
M24-ZOO-204

Name of the Course

M2{-ZOO-206Course Code

Course Type PC-4

Level ofthe course 400-499

Pre-requisite for the course (ifany) Zoology as a Subject at UG Level
LOI: Students will able to understand the processes involved in the recognition of key groups o

vertebrates
LO2: Students will be able to identifo and classif, the available specimens ofvertebrate classes.

LO3: Students will have abiliry to prepare permanent mounts ofdifferent types ofscales and hai
to study the details oftheir structure and their role in the identification ofspecimens.

LO4: WiU be able to elaborate the different systems of vertebrates such as fish, frog rat an

I eon

Course Learning
Outcomes (CLO)

Theory Practical Total

0 4 4

Cred its

80 8Teaching Hours per week

300 30Internal Assessment Marks
0 70 '70End Term Exam Marks

1000 100Max. Marks

0 4 houmExamination Time
Part B- Contents ofthe Course

Contact HoursPracticals
120ourse Contents:

l. Demonstration of cranial nerves and aortic arches of Scoliodon, Degesti

system, Nervous system, Arterial and venous system of frog, Lizard, Pi

and rabbit.

2. Museum specimens and slides :

(i) Protochordates

(ii) Fishes

(iii) Amphibians

(iv) Reptiles

(v) Birds

(vi) Mammals

3. ComparativeOsteology

(i) Skull and lowerjaw

(ii) Venebrae

(iii) Girdles

(iv) Limb bones

4. Temporary/Permanent mounts ofHair & Scales

5. Different types of Feathers, Scales & Hair

6. ConstructionofPhylogenetictree
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Part A - Introduction
Name ofthe Programme

M.Sc. Zoo
Semester 2
Name of the Course onstitutional, Human and Moral values. and IpRC

Course Code M24-CHM-201
Course CHM

Annexure-ILevel ofthe course As 400-499
Pre- uisite lor the c ours e il ) NA
Course Learning Outcomes (CLO)
After completing this course, the leamer will be able
to:

CLO I:
CLO 2:
CLO 3:
CLO 4:

Theory PracticalCredits

2 0 2

Teaching Hours per week 0 2

15 0
Dnd Term Exam Marks 35 0 35

50 0 50
Examination Time 3 hours

ontents of the Course (Will be available from common pool)Part B- C

dciati
ru c 0 sn r s retteer- eTh xame ner i11 SC 9 stiue ons two ti son from ace h nu dan noq asking ques

rno u SO eu ll no b tak n oc urs earnp o tcomesu CLOs lnqry v to onc on cThe uls ue nmg ) stio noomp ory q Qu
o scon st a 4ast afis oc verm en tire ulab The exammee be ul redp g to a 5 CSu risy SC ce tlreq ons.ttempt q ng
eI ue n mfro ach un an thd com u is ue tis no eu osti sn c u mal ksar

Unit Topics Contact Hours
us wr e centra

To ontact our
Su EYaluation Methods

Internal Assessment: l5 End Term Examination: 35
)> Theory 15 F Theory 35
. Class Participation: 4

. Seminar/presentation/assignmenV quiz/class test etc.: 4
o Mid-Term Exam: ,7

Written Examination

Part C-Learnin Resources
Recom mended Book/e-resourc€s/LMS:

,\rt'N

aharrman
,1eLrlt .i Zcology
l:uiukshetla Universlty
r-,, r, rf sr'etra- 136119

zoo-2+

3{-

Session:2024-25

Total

2

Intemal Assessment Marks l5

Max. Marks

d,


