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2 "{c’anr PG Programme
e (For major practicum component)
Eligibility: For students passing 3 year Bachelor’s Degree

. Theory syllabus
Scheme A-1( For course of science Discipline having Major Practicum Component)

el T Parl A - Introduction
PROGRAMME : PG Class: I Year/l Semester Session- 2025-26
~— __ Diploma M.Se.
b Subject- Zoology
1 | Course Code CC-11 (Paper-1)
—2 Course Title Biosystematics & Animal Diversity
—— 3 |.Course type Core Course
4 _Et_‘t-__r{:qu._i;ite (if any) To study this course a student must have had Subject
= H#_»-:__ﬁﬁﬁip;, i Major Zoology in 3 year Giraduation course.
= AEoyrse.LEaming Oulcomes * To Understand Indigenous Zoological
(CLO) - Terminologies and Nomenclature,

* Identify and classify animals across all major
phyla based on structural and functional
features.

* Understand the evolutionary relationships and
ecological roles of various animal groups.

= Apply biosystematics principles in taxonomy
and species identification.

# Develop skills in observation, documentation,
and scientific communication.

= Students will become Zoologist / Taxonomist

6 Credit Value 06
7 Total Marks Max. Marks: 5040 | Min. Passing Marks: 40
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| Topics |
Principles of Systematics &

reck) 9 MO

Species Concept
Indigenous Zoological Terminologies and '[*wih:lnm'-‘mﬂ]*"“"ﬂr'SmmIr o
Sanskrit, Pali, and Prakrit terms for animal species, Role of BREY
N taxonomic traditions.
Definition, History and basic concepts of biosystematics Alfs, Betd,

Gamma Taxenomy Newer trends in Taxonomy (Molecular
taxonomic details).

Trends in biosystermnatics: Chemotaxonamy, cytotaxonomy and
molecular taxonomy

Speciation: Types and Cause ,
Species concepts: Typological, Nominalistic and Biological species

il
. Part B- Content of the Course __/—-—'—‘_A__ﬁ_d
tal No. of Lectures- week l

i . =18
Uni [ ——— 0 Tutorials- Practical (in hour per week) i3 hours P
.\_\_‘_h

18

1 .

concepts, Subspecies and other infra-specific categories.
Taxonomic Characters and different kinds.

Origin of reproductive isolation, biological mechanism of genetic
incompatibility.

Taxonomic procedures: Taxonomic collections, presmatinﬂ:.
curetting, process of identification,

Taxonomic keys, different types of keys, their merits and demerits.
International code of Zoological Nomenclature (ICZN): Operative

principles, interpretation and application of important rules:
Formation of Scientific names of various Taxa.

Sl

[ :

= LW

T | Basics of Animal Classification and Non-Chordates
(Protozoa to Annelida)

Basics of taxonomy and classification — Concepts of symmetry,
body plans, coelom types, germ layers.

Protozoa — General characters, classification, locomotion, Nutrition
and Reproduction in protozoa

Porifera — Canal system, types of spicules.
Coelenterata (Cnidaria) — Pelymorphism, coral reefs, Life cycle of
Obelia.

Platyhelminthes — Parasitic adaptations in Taenia and Fasciola.
Aschelminthes (Nematoda) - General features, parasitism in
Ascaris.
Annelida — Life history of Meries andPherctima (earthworm),
Metamerism in Annelides,

20

v | Non-Chordates and Minor Phyla
(Arthropoda to Echinodermain)

Arjhropoda — Segmentation, respiration, and SeNSOrY structures in
insdicts and erustaceans, Larvol form of Arthropoda,

Mollpsca Shell i.1ll"r'i.'-'r‘;'-|i|!|l'. :I'Hl.lnllhi1 lorsion in EHEITD]HG-IIE,

18
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¢ Echinodermata — Water vascular system, larval forms, regeneration,
e« Minor Phyla — General features and significance of Rotifera,
Hemichordata, Ectoprocta, and Chaetognatha.

Phylum Chordata(From Protochordates to Mammals)
Protochordates — Balanoglossus, Hevdmania, Branchiosioma

Pisces — Types of scales, accessory respiratory organs, Parental care
and migration.

» Amphibia — Neoteny, parental care,

» Reptilia- Adaptive features in reptiles.

Aves - Flight adaptations, types of beaks, feathers and feet,

migration.

+ Mammalia — Dentition, skin derivatives and its functions, aguatic ‘4/

adaptations.

18

"
'
i

w\,}/ = g




P

Part C- Learning Resources ___#_—-—-—'—"'_'_'_'_—

Text Books, Reference Books, Other resources ————————— .y |
Charaka Samhita (Translation: P,V. Sharma of KunjalalBhishagratnd)

Amarakosha of Amarasimha Edited/Translated by: N. K. Gopalachari /
K.P.A. Menon

Vertebrates: Comparative Anatomy by Dr. Sangeetd Mashi
Dictionary of Pali By: T.W. Rhys Davids & William Stede.

A Practical Sanskrit Dictionary By; Arthur A. Macdonell

A Comparative Dictionary of the Indo-Aryan Languages By: R. L.
Turner

Dictionary of Pali By: T.W. Rhys Davids & William Stede

Kotpal, R.L. — Modem Text Book Series (Separate volumes for each
phylum)

9, Jordan, EL. & Verma, P.S. — Invertebrate Zoology / Chordate Zoology
(Comprehensive and student-friendly books with diagrams and

classification.) :
10. Barnes, R.D. - Invertebrate Zoology

(Excellent for understanding functional morphology and systemalics.)
1. Hickman, C.P., Roberts, L.S., & Larson, A. — Integrated Principles of
Zoology
" (Covers animal diversity with evolutionary and ecological perspectives.)
12.Mayr, Emst & Ashlock, P.D. — Principles of Systematic Zoology
(A foundational book for hiosystematics and taxonomy.)
13. Ruppert, E.E., Fox, R.S., & Barnes, R.D. — Invertebrate Zoology (7th
Edition)
(Advanced level reference for animal structure and function.)
14. Brusca, R.C. & Brusca, G.J. - Invertebrates
(Detailed coverage with evolutionary context.)

15.5.N. Prasad - Life of
(Useful Indian author reference with easy explanations.)

16. Theory and Practice of Animal Taxonomy
V. C. Kapoor, 1983

Systematics and Biodiversity — Coursera (University of Edinburgh) oy

Animal Behaviour and Taxanomy— Swayam/NPFTEL (IIT Kanpur) |
Biodiversity and Taxonomy of Insects” — Swayam/NPTEL :
Tree Thinking: Phylogenetic Analysis™ — FutureLeamn (University of ’
Reading) 14
Zoological Taxonomy” — Udemy

Zoological Survey of India (Z3I)

Systematics and Biodiversity onEncyclopedia of Life (EOL.org)

\g. PG MOOCs
. National digital Library I,?
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Part - Assessment and Evaluation

Maximum Marks : 100

Suggested continuous Evaluation Methods

Continuous Comprehensive Evaluation (CCE) :4.0 Marks  University Examination{UE) :

e | 50

| Internal Assignment Continuous | Class Test Total-40
Comprehensive Evaluation Assignment/Presentation
(CCE): 40 :
External Assignment: Section (A): Objective type Total£0
University Exam Section :60 | question
Time: 03.00 Hour Section (B): Short Question

Section (C): Long Questions /] =]

Any Remarks/Suggestion: I/ =
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S Practical syllabus
¢heme A-1( For course of science Discipline having Major

Practicum Component)

E: Part A - Introduction ;
PROGRAMME : PG Class: I Year/] Semester Session- 2025-26
Diploma r M.Sc.
T T Subject- Zoology
ourse : % |
B — g;:;:i: PC-11 {FHPET I} Ei.n.g}rﬂ[ﬂmﬂﬁ':s £ sniret [}Lu.q.rr!;;:
3__| Course type Core Course .
4 | Pre- requisite (if any) To study this course a student must have had
Subject Major Zoology in 3 year Graduation COUTSE.
5 | Course Learning Outcomes « Identify and classify representative animal
(CLO) specimens from all major phy la. _
« Demonstrate understanding of anatomical
structures through slides and models.
e Use taxonomic kevs and digital tools for
biosystematics and species identification.
e Conduct field surveys and document local
animal biodiversity.
« ‘Develop practical skills in microscopy,
ohservation, and scientific recording.
o Communicate  biological  information
effectively through reports and presentations.
6 | Credit Value || 04
7 | Total Marks | Max. Marks: 8040 | Mip. Passing Marks: 40
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Parl B- Content of the Course

Total No. of Lectures- Tutorials- Practical (in hour per week) : 3 hour per week

L-T-P

Tapics

| No. of Lectures

Identifieation & Classification (Muscum/Model Specimens):
« Protozoa: Amoeba, Paramecium, Trypanosoia
« Porifera: Sycon, Spongilla
» Cnidaria: Obelia, Aurelia, Hydra
« Platyhelminthes: Fasciola, Taenia
Aschelminthes: Ascaris
Annelida: Nereis, Pheretima, Leech
Arthropoda: Palaemon, Periplaneta, Limulus
Mollusca: Pila, Unio, Sepia
Echinodermata: Starfish, Sea Urchin
« Chordata: Herdmania, Amphioxus, Scoliodon, Rana, Calotes,

Columba, Oryctolagus

12

Permanent Slides & Microscopy
. Protozoan locomotion (e.g., cilia, pseudopodia)
» Spicules (Porifera), Nematoc ysis {Cnidaria)
« T.5. of body wall (Annelida, Ascaris)
. Larval forms: trochophore, nauplius, echinoderm larvae
. Chordate histological slides (e.g., muscle, skin, nerve}

12

11

Virtual Dissection / Models / Simulations
« Earthworm: Digestive and reproductive systems
« Cockroach: Nervous and reproductive systems
« Fish/Amphibian: Circulatory system

12

(Use of ICT and simulation toals as per ethical guidelines)

:E!... ——y

v

Biosystematics & Taxonomy Towols
« Use of Dichotomous keys
. Construction of taxonomic hierarchy
Online taxonomy databases: EOL, ITIS, ZSI, GBIF
Observation and documentation of local fauna (birds, insects,

L

amphibians, etc.)

Field Study & Project Work .
. Local biodiversity survey (college campus/pond/forest/park)

« Preparation of Field Note Book: common name, scientific name,
features : 1 .
Gubmission of field report with photographs/drawings

. Optional mini project: #animal Diversity in My Locality”

(e o ‘?‘%@/ﬁ
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Part C- Learning Resources -

Text Books, Reference Books, Other resources

Suggested Reading

1.

R.L. Kotpal — Practical Zoology (Invertebrates & Vertebrates)
Detailed practical procedures with illustrations.
PS5 Verma & V.K Agarwal - Practical
Covers classification, dissections, and slide studies.
Ekambaranatha Ayyar & T.N. Ananthakrishnan = Manual of
Zoology (Part 1 & 2)
Excellent for classification and anatomical features.

D.N. Srivastava — A Textbook of Practical Zoology
Comprehensive and simple for students with diagrams.
Zoological Survey of India (ZSI) Reporis & Field Guides
Far biodiversity documentation and local fauna references.
Principles of Animal Taxonomy by G.G. Simpson.

Zoology

b.
Suggﬂst:d equivalent 1. Systematics and Biodiversity — Coursera
onling courses 5. Animal Behaviour and Taxonomy - JWAYAM/NPTEL
3. Biodiversity and Taxonomy of Insects — SWAYAM/MNPTEL
4 Introduction to Animal Diversity —edX
5 Zpological Taxonomy — Udemy
6. Tree Thinking: Phylogenetic Analysis — FutureLearn
7 Basics of Animal Taxonomy and Classification — Udemy
g Biological Diversity (Theories and Practical Tools) — Courserd
9, Taxonomy. Classifying Life — Alison

My

10. Zoology: Understanding
/

Animal Kingdom — ﬂUdﬁmj.-' i
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Part D- Agsessment and Evaluation

Sugpested continuous Evaluation Methods

S Internal Assessment Marks External Assessment Marks
| ;‘.!lass Interaction/ Quiz 15 Viva/Voce on Practical 10
Attendance 05 Practical Record File 10
20 Table Work/Experiments
odel/Seminar/Rural * Spoiting 20
* Two Experiment 2.0
emination/ report of the
1sitSurvey/Industrial
40 Total &0
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Theory syllabus
Scheme A-1( For course of science Discipline having Major Practicum Component)
" Part A - Introduction
PROGRAMME : PG Diplama ’ Class: } | Year/l Semester Session- 2023-26
M.Sc.
Subject- Zoolo
é Course CPd" C(C-12 (Paper-11) 2
Course Title Molecalar Cell Biology & Genetics
3 Course type Tk Cotitse |
4 Pre- requisite (if any) To study this course a ctydent must have had Subject Major |
Zoology in 3 vear Graduation course.
: Course Learning e To know about Ancient Indian Concepts of the Cell
OQutcomes (CLO) « Understand Genetic Disorders and Their Interpretation in
Ancient Texts.

e Understand cell structure, function, and communication.

» Explain molecular mechanisms of DNA replication,
transcription, and translation.

s Analyze gene regulation in prokaryotes and eukaryoles.

e Discuss pgenelic disorders and applications of
biotechnology.

s [Integrate cell and genetic knowledge to understand
diseases like cancer. ;

e Students will bhecome biomedical research, gennmxir:s,
higtechnology, diagnostics, teaching, and AyUrgenomics,
in both academic and industrial sectors.

6 Credit Value 06 : _
___ﬁ___.__ﬁ______._-j-p:.m]h{mks Max. Marks: S0+ | Min. Pﬂsllsmg Marks: 40
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L Part B- Content of the Course
e i Total No. of Lectures- Tutorials- Practical (in hour per week) :5 hours per week |
__ Unit Taopics No. of Lectures
I Ancient Indian Concepts of the Cell,
e Philosophical parallels to cellular structure, function.
Membrane-structure and Funetion
* Plasma Membrane: Membrane transport mechanism; transport of
macromelecules, Electrical properties of membranes. 16
* Protein Sorting and Intracellular transport.
J * Electrical properties of Membrane.
Structural organization of intracellular organclles
» Structure and Function of Nucleus, Cytoskeleton, Endoplasmic
reticulum, Mitochondria, Golgi apparatus, Lysosomes.
II Cell signaling and Communication |
» Hormones and their receptors, Extracellular signal and cellular .
- response.
e Cell surface receptors, ‘highly conserved components of
. intracellular signal transduction pathways.
: » G Protein coupled receptor systems: Regulation of ion channels,
Aectivation or inhibition of adenyl cyclase, activation of
phospholipase. ) |
Lo il et 20
o Cell signaling pathways that control jgene activity: TGFp
receptors and Smad transcription factors; Cytokine receptors;
Tyrosine kinase receptor.
e Cell Junctions: Types and functions; Cadhering mediated
adhesion, Catenin, actin mediated contraction, role of
Desmosomes for mechanical strength, tight junctions and
transmembrane adhesion, scaffold proteins, Gap junctions:
j Metabolic and Electrical activity; Plasmodesmata.
» Cancer: Oncogenes, Tumaor Suppressor Genes, Cancer and cell
cycle, virus induced cancer, metastasis, therapeutic intervention of
uncontrolled cell growth.
111 | The cellular and molecular basis of inheritance.
¢ Nucleus, Human Chromosome structure, DNA and its type,
s Cell divisions: chromosomal segregation during mitosis and
meiosis.
« Inheritance: Mendelian Laws (law of segregation, law of 15
! independent assoriment, low of segregation and indn‘pcnda.mt
assortment), Non mendelian Inherilanee
¢ Gene Interaction, multiple allele, Sex linked Inheritance,
o Linkage, Crossing over.
1V e Genome Replieation and Replieation Associnted Evvors: DNA
1 replication (Bacterinl & Eukoaryotic chromosomal replication)
: Replicntion nssocinted errars '
+« DNA Il}m!m;-:u il llup:l[:': I?HA I;litll'll'l.j_.':us (Oxidative domage
Depurinations, Depyrimidinations, Cytosine deamination, sing
and . double  strond  breaks),  Repair mechanisms  (Phofo ';I 18




s

reactivation, excision repair, mismatch repair, post replication

repair, SOS repair).

v Genetic code _'T'__#—_—
P“dllETEE analysis: Family history, pedigree symbols, construction of |

pedigrees, Complications to the basic pedigree patterns.

Human genetic disorders

Overview of Mendelian inheritance and diseases.
Sickle cell, hemochromatosis, eystic fibrosis, Duche
dystrophy

Huntington's disease, achondroplasi
Turner syndrome, Down Syndrome,
syndrome.

Structural aberration of chromosomes.
Genetic Disorders and Their Interpretation in Ancient Texts:
Descriptions  of congenital conditions  (Janma | dosh ]l in
Ayurvedic and astrological texts.

ane muscular

a, phenylketonuria.
Patau syndrome, Klinefelter

by /%CA‘LM
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Part C- Learning Resources

Text Books, Reference Books, Other resources

-.-_-_-_

3 !
i '_Sﬁggestl:dﬁeading

4. Study of Hormonal Effects on Flant Growth (e.g.,

5, Cancer Cell Morphology through microscopic obse

1. Foundations of Indian Science: The Nature of Matter and the Structure
of the Universe" = C.K. Raju

2. "Waisheshika Darshana” with commentaries — Translations by Satkari

Mukherjee
g, GPCR

3. Model-Based Demonstration of Cell Signalling Pathways (e.

and tyrosine kinase pathways).
auxin and

phototropism).
rvation of cell

cultures or images.

6. Case Study on Oncogenes and Tumor Suppressor Genes with examples

of therapeutic strategies.
7. Cell and Molecular Biology by Gerald Karp
8. Cell Biology by C.B. Power.
9. Cell Biology, Genetics, Molecular Biology by Book by P.S. Verma.
10. Cell & Molecular Biology by P.K. Gupta :
11, Essential Cell Biology by Alberts et al.
12. Molecular Biology of the Cell— dlberts et al,
13. Molecular Biology of the Gene — James D. Waison et al,
14. Genes X11 - Benjamin Lewin
15. Genetics: From Genes to Genomes by Hartwell et al.
16. Human Molecular Genetics by Tom Strachan & Andrew Read

17. Genetics — Daniel L. Hartl & Elizabeth W, Jones
18, Principles of Genetics — Snustadd& Simmons

MIT OpenCourseWare — Fundamentals of Biology

RE l};Sﬁ'ggE:sted 1. ! |
- |lequivalent online 5. Coursera — Molecular Biology: DNA Replication and Repair
|| courses 3. Coursera — Introduction to Genetics and Evolution
=17 | 4. edX — Cell Biology: Mitochondria,
b o 5 NPTEL — “Cell Biology" (IIT Madras)
DM EL 6. Coursera— “Cell Biology” (Yale University)
| 5 7 NPTEL - “Genetics and Human Welfare” ([IT Kharagpur)
il 8. Harvard Online — “Principles of Genetics” P
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Part D- Assessment and Evaluation
Suggested continuous Evaluation Methods

Maximum Marks ; 100

Continuous Comprehensive Evaluation (CCE) -0 Marks _University Examination(=7 -
]ﬂtﬁmal -'&'-ES-iE.TImEI]'[ CIE.E-E Test T‘Dtﬂ-‘["i"ﬂ . ._.- ; A7
Continuous Comprehensive | Assignment/Presentation i) *"'":,Lr" i

Evaluation (CCE):£0 : i
' - T o g b AN

External Assignment: Section (A): Objective type question Tota, £ 4T P

Unwer_'-:ll'.}-' Exam Section : g0 | Section (B): Short Question IS 1;,.,?..;*_...,...;:.”.::? .EH;

Time: 03.00 Hour Section (C): Long Questions : ” -
Any Remarks/Suggestion: AT
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Practical syllabus
Scheme A-1( For course of science Discipline having Major Practicum Component)

Parl A - Introduction

i P : :
R{}GR..-’LMME ' PG Class: M.Se, I Year/T Semester Session- 2025-26
Diploma
Subject- Zoology
gnurs: de-: PC-12 (Paper-1T)
ourse Title Molecular Cell Biology & Genetics
Course type Core Course

Pre- requisite (if any)

Course Learning Outcomes (CLO)

To study this course a student must have had
Subject Major Zoology in 3 year Graduation
course,

* Understand basic  molecular  biology
techniques (e.g., DNA extraction, PCR, gel
electrophoresis).

* Use microscopy to study cell structure and
identify cellular components.

* Analyze and interpret experimental data in
maolecular and genetic studies.

* Apply techniques to study inheritance patterns
and genetic traits,

* To Know local and regional genetic disorder.

Credit Value

04

Total Marks

Max. Marks: 70+30 | Min. Passing Marks: 40
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"_-_-_-_-_'E"_ Part B- Content of the Course
s "3]':31 No. of Lectures- Tutorials- Practical (in hour per week) : 3 hour pef week
U;ﬁl Tonics No. of Lectures |
" Ubﬁﬂwaliun of Mitosis and Meiosis in plant or animal tissues (€.E.
onion root tips, grasshopper testis), 15
* Preparation and Staining of Human Metaphase Chromosomes
(karyotyping).

e Identification of Chromosome Structures and types of DNA sequences
using prepared slides or chromosome models.

1 * DNA Isolation from plant (e.g., spinach) or animal cells. 5

* using bacterial cultures (e.g., UV irradiation effect). !

s Demonstration of DNA Repair Mechanisms through literature-
simulations or experimental design discussions.

Il | » Pedigree Chart Construction from given family data.
Case Studies on Genetic Disorders (sickle cell anemia, cystic fibrosis, 4
etc.),

o Simulation or Analysis of Men
secds, beads, or software.

IV | « Model-Based Demonstration of Cell
and tyrosine kinase pathways).

e Study of Hormonal Effects
phototropism).

« Cancer Cell Morphology through microscopic observation of cell
cultures or images. .r;

c;ﬁﬁ'@J
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based

delian and Non-Mendelian Ratios using

Signaling Pathways (e.g., GPCR

on Plant Growth (e.g., auxin and 15

I

, S h—

2t

%//@/




e

l—._‘_‘_-_-_

Part C- Learning Resources

1

SUEgested Read ing

.|l

i

]

k=
1.

Reference Books Other TESCUICES
Wiolecular Biology 1ec rqrg-‘jﬂl—fwtm o5 § aboratory
Manual
by Heather Miller, D). Seott Witherow, Sue Carson

Experiments in Molecular Biology and Genetic Engineering
by Vasudevan & Sreekumar

Molecular Biology of the Cell - Problems Book
By John Wilson, Tim Hunt (companion

textbool).
mMolecular Cell Biology

focus)

BvLodish et al.

Experiments in Genetics By: David Freifelder.
Genetics: A Laboratory Manual

Byalan G. Atherly, Jack R. Girton, John F. McDonald
Cell and Molecular Biology: Concepis and Experiment

Gerald Karp
Biological Science Labk Manual by Vodopich & Moore

to  Alberts

" (textbook with lab techniques

is by

'E_,liggesmd equivalent online

| courses
A fewf il

il Ilrl'.L : i
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Genetics Online — Harvard Medical Schoal (HMX) Genetics
and Genomics Program — Stanford Online
Cell Biology — UC Berkeley Extension
CDC Basic Molecular Biology elcarning Series
gianford Online: Genetics and (Genomics Program
Biotecnika: Molecular Biclogy Techniques Certification
UNE Online; Genetics Lecture & Lab (BIOL 1040)

I
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|__ Part D- Assessment and Fvaluation
Queeesied continuous Evaluation Methods I
Internal Assessment Marks External Assessmenl ______!'-_"ELFEE_-—-—
Class Interaction/ Quiz 15 Viva/Voce on Practical 10
ﬂl!t.:ndancc 03 Practical Record File 10
Assignment(Charts/ 20 Table Work/Experiments
Muc[::L-’Scmi nar/Rural « Spotting o
S?chﬂ“‘*h““]ﬂﬂ « Two Experiment 20
Dissemination/ report of the
Excursion/Lab
Visit/Survey/Industrial Visit
e
TOTAL A0 Total i =
Any Remarks/Suggestion: /!
e
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Theory syllabus
Scheme A-1{ For course of science Discipline having Major Practicum Component)

[ —
BTere Part A - Introduction
| PROGRAMME : PG Diploma | Class: M.Sc. | [ Year/Il Senester | Session- 2025-26
— Subject- Zoology
-._.___1’_ Course Code CC-21 (Paper-I) =
— = | Course Title Biostatistics, Ecology & Behavioural Science H
3 | Course type Core Course
4 | Pre- requisite (if any) To study this course a student must have had Subject
— Major Zoology in 3 year Graduation course.
3 Course Learning Outcomes (CLO) | » Understand and apply basic statistical methods in
4 biology. _
. Know ecological systems and population
dynamics.
3 . Understand Indigenous Data Systems and |
Observational Methodologies
« Explain organism-environment interactions.
« Describe key concepts in animal and human
behaviour.
« Evaluate biological data to draw scientific
conclusions |
+ Students will becomeecological research, wildlife |
conservation, data  analysis, environmental ’
consultancy, and behavioural science in academia |
and NGOs. ]
6 | Credit Value 06 i
7 | Total Marks Max. Marks:£044.0 | Min. Passing‘Marks: 40 |
; f
i , :’ s
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_‘_‘_‘_-_-_|_\_
“—'—-—-—-_F.r_ Part B- Content of the Course e — TR
otal No. of Lectures- Tutorials- Practical (in hour per week) : 5 hour per week

Topics No. of Lectures |

Basic concept of Biostatistics

» Preliminary concept of development of Biostatistics (scope, statical
method and experimental problem)
» Central tendency, characteristic and measures with statistical

e

Foundation

in different forest types). e .
. Wetland Ecology Wetlands: Wetland definition, characteristics

and distribution in northeast India, Wetland formation, Ecological
role of wetland as wildlife habitat with special reference to

India.
., Forest Ecology Forest and forest environment: Structure of

forest ecosystem; Forest fragmentation, Characteristic of tropical
irpes; phenology of trees; forest seed dormancy and germination;
regeneration of forest trees.

problem. 18

* Calculation of mean median and mode by different method.

» Measures of variation co-variation and analysis of variance By
ANOVA technique

» Test method: Z- test, F-test, T-test, standard deviation(SD),
standard error{SE), and experimental problem

I | Graphical representation of data

« Theoretical distribution monomial and binomial

« Correlation, Regression.

» Tabulation statical table

« Presentation of data line diagram graphs histogram per diagram
pictogram cartogram

« (Chi square test 18

« Probability

Indigenous Data Systems and Observational Methodologies

. Ancient Indian methods of systematic observation (e.g., in
Ayurveda, Jyotisha).

. Use of metrics in Ayurveds, e.g. Nadi pariksha, dosha
guantification, and other semi-quantitative models. ;

11T | Ecology .

. Definition: Ecology, landscape, habitat, ecozone, biosphere reserve
and ecosystem.

. Habitat Ecology Introduction to Habitat Ecology: Ecological
concept of habitat. Fcological miche: niche overlap, niche
separation. Ecology of major habitats: Gmsalandls {charactenistics,
composition, grassland ecosystem and its distribution in central
India), Forests (types of forest, canopy GOV, species composition

- 18

s and Mechanisms of Animal Behaviour.
Introduction to Ethology and Behavioural Science

L 2
fistorical Perspectives: Tinbergen’s Four Questions

0
e o\ b




Neural and Hormonal Control of Behaviour
Genetic Basis of Behaviour: Heritability and Gene-Environment

Interactions
Learning and Cognition: Classical & Operant Conditioning,

Habituation, Insight Learning
Communication: Signals, Modalities, Evolution of Language

Circadian Rhythms, Biological Clocks, and Navigation

18

Ethology, Evolution & Applications of Behaviour

Behavioural Ecology: Optimal Foraging Theory, Mating Systems,
Territoriality.

Reproductive Strategies and Parental Care.

Altruism, Cooperation, and Kin Selection.

Social Organization in Insects, Birds, Mammals (Case Studies:
Ants, Wolves, Primates).

Human-Wildlife Conflict and Behavioural Adaptation in Urban
Ecology.

Applied Behavioural Science: Conservation,

Welfare, and Etho-tourism.
Ethical and Legal Aspects in Behavioural Research {Wildlife
A

Captive Animal

18

Protection Acts, [UCN guidelines).
f

J
¥
¥




Part C- Learning Resources

Suggested Reading

Text Books, Reference Books, Other resources

1. Biostatistics: A Foundalion for Analysis in the He
Wayne W. Daniel & Chad L. Cross .

2. Sokal, R.R. & Rohlf, F.J. - Biometry: The Principles and Practice of
Statistics in Biclogical Rescarch

3, Khan, LA. & Khanum, A. - Fundamentals of Biostatistics

4. Science and Technology in Ancient India -
Chattopadhyaya :

5 Statisties and Truth: Putting Chance to Work— C.R. Rao (bridges
statistical thinking and ancient methodologies)

6. Odum, E.P. = Fundamentals of Ecology

7. Essentials of Ecologyby Colin R. Townsen

L. Harper
8. Smith, T.M. & Smith, R.L. — Elements of Ecology

9, Dugatkin, L.A, = Principles of Animal Behaviour -

10.Manning, A. & Dawkins, M5, - An Introduction  t& Animal
Behaviour.

11.Principles of Biostatistics byMarcello Paga

Gauvreau.
12. Animal Behaviour by Reena Mathur.
13. The Study of Animal Behaviourby Scott Freeman and John Alcock
14, Principles of Animal Behavior by Lee Alan Dugatkin
15, Introduction to Behavioural Ecology by Davies, Krebs, and West

alth Sciences by

Dehiprasad

d, Michael Begond John

no & Kimberlee

Suggested equivalent
online courses

Coursera — Biostatistics in Public Health (Johns Hopkins)

Online Master's in Biostatistics — Brown University

FutureLearn — Ecology and Wildlife Conservation

Biodiversity, Wildlife and Ecosystem Health (Online Learning) -

University of Edinburgh

5. Postgraduate Certificate in Ecological Survey Techniques -
University of Oxford

6 Coursera — Animal Behaviour and Welfare (University of
Edinburgh)

7 NPTEL - Animal Behaviour { Indian case smdies, includes
ethograms and behavioural ccology topics.)

g Master's in Ethology = Bircham Intermnational University

g Advanced Ethology and Animal Welfare — Nord University

T

B
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Part D- Assessment and Evaluation

Sugpested continuous Evaluation Methods

P—

Maximum Marks : 100 ! e _
'C{]rl_[i_m_mug Eﬂ-l‘ll]}l.'ﬂl‘rﬂ“ﬂi\rﬂ Evaluation {C':E-} ..d-ﬂ Marks University E:"!E.I'.I'I.II'.IE1iIlCI-ZI'|I':l:_I:E'.:I -é‘n

[ ———
Internal Assignment Class Test Total-<H)

Continuous Comprehensive Assignment/Presentation

| _Evaluation (CCE):40
External Assignment; Section (A): Objective type Total£0
University Exam Section ;50 | question :
Time: 03.00 Hour Section (B): Short Cuestion

Section (C): Long Questions

Any Remarks/Suggestion:
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Practical syllabus

Scheme A-1( For course of science Discipline having Major Practicum Component)

-

T
 PROGE Part A - Introduction
PROGRAMME : PG Diploma | Class: 1 Year/ll Semester Session- 2023-26
I M.Sc.
s Subject- Zoology
. | Course Code PC-21 (Paper-[) .
2 Course Title Biostatistics, Ecology & Behavioural Science
= Course type Core Course
: Pre- requisite (if any) To study this course a student must have had
Subject Major Zoology in 3 year Graduation
COUrse. . .
3 Course Learning Outcomes « Apply statistical tools to analyze biological
(CLO) data. : ‘
« Conduct ecological field studies and interpret
results. ;
« Observe and record behavipural patterns n
Organisms. =
¢ Use software/tools for statistical and
ecological analysis, ;
+ Demonstrate proper data collection, analysis,
and presentation techniques.
. = _||
g ?nct:;lh?::;l: Max. Marks:& 0440 | Min/Passing Marks: 40 |

g b

P

o
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e
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Marl B= Content of the Course

Total No. of Lectures- Tutorinls- Practical (in hour per weck) 13 hours per week

L-T-P
Topics

Mo, of Lecturcs

Unit
1

Mensures of Central Tendeney
« Collection of biological datn (field/lab data).

«  Capleulotion of mean, medinn, mode

« Application-based problem solving.
Measures of Variation

» Application of ANOVA (One-way]) using example datasels.
Test of Significance

- Performing Z-test, F-test, T-test using biological data,

Graphical Representation
« Construction and analysis of:
o Line dingram, Bar graph, Histogram, Pie chart
o Pictogram, Cartogram, Frequency polygon
Distribution and Correlation
. Calculation and plotting of correlation (Pearson/Spearman) using
sample data.

Tabulation and Chi-square
. Designing of statistical tables (primary and secondary).

« Chi-square test for poodness of fit and association.

22

[T

Basic & Habitat Ecology
Field study on niche characteristics of selectad species,
s. forest ecosystem composition.

bitat zones (with reference to NE

« Comparative study of grassland v
« Mapping and identification of ha
India).
Wetland Ecology
. Field visit to a local wetland.
« Assessment of wetland flora/fauna.
«  Study of ecological roles in nutrient cycling, wildlife habitat,

Forest Ecology
Identification of tree species, phenology study.
Observation of canopy cover, forest stratification, seed dormancy.

Field survey on forest fragmentation and its impact on species

L

25

diversity.

Construction of ethograms for selected species (in lab or field)
Observation and recording of foraging or social behaviour

tests) \

Design of behavioural experiments (e.g., maze learning, choice

« Data analysis using
i

(e.g., BORIS) -

'Hescriptive statistics and behaviour software F
f

10

$ ST

4



Part C- Learning Resources

Bonnie Ploger LKenY
1. Graduate Certificate 1n

Su ; Toxt Dooks, Reference Books, Other M
ggested Reading el RLR. & Rotll, ., == Diome i e Principles and
Practice of Statistics in Biological Research
2, Practical Satistics for Field Biology by Jim Fowler, Lou
Cohen & Phil Jarvis
3. Using R for Biostatistics by Thamas W. MacFarland & Jan M.
Yates
4. Khan, LA, & Khanum, A. — Fundamentals of Biostatistics
5. Odum, E.P. - Fundamentals of Ecology
6. TField and Laboratory Methods for General Fealogy by James
E. Brower et al.
7. Smith, T.M. & Smith, R.L. _ Elements of Ecology
§. Dugatkin, LA, — Principles of Animal Behaviour .
o, Manning, A & Dawkins, M.S. — Al [ntroduction 10 Animal
Behaviour. -
10, Biostatistics: A Practical Guide to Desigt, Analysis, and
Reporting BY Rupert G. Miller
11.Field and Laboratory Exercises in Animal Behaviourby:

Edward Price oI wfichael D. Breed.
12. Exploring Animal Behaviour

i
asukawa. l

in Laboratory and Field by

Applied Biostatistics = Georgia State

(I T el
Suggested equivalent online

COUrSes University (USA)

A Courserd — Biostatistics

in Public Health (Johns Hopkins)

3. Applied Ecology MSc — University of Gloucestershire (UK)

4. FuturelLearn-— Ecology and wildlife Conservation

5. Coursera — Animal Behaviour nd Welfare (University of
Edinburgh) F

B. NFTEL—-AnimuI Behaviour

7. Bthology Cowse. ~ Ethology  Institute (Global)

o o BT

J
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o el Part D- Assessment and Evaluation

Ll O Suggested continuous Evaluation Methods

—'ﬁ—-—-l'.]_tﬂ_'ﬂ_ﬂ Assessment Marks __External Assessment Marks

=355 Interaction/ Quiz 15 Viva/Vioce on Practical 10

Attendance 05 Practical Record File 10
"ﬂ"SE'HﬂmEnt{Chmﬂ 2.0 Table Work/Experiments
MﬂﬂFUﬂtminﬂrﬂ{umT *» Spotiing 20
S%cﬂ““hﬂﬂlﬂﬂ » Two Experiment 20
Dissemination/ report of the

‘cursion/Lab
Vlﬁib’ﬂurveyﬂndustriu] Visit
- [TOTAL A0 Total 60

.':-; L"".'-.n}: : Rtmﬂrksfﬂuggnsﬁ on: A

i
h

2 -
”r.:" ¥ R | ﬁ},ﬁ
ol
':I" e ;. . -
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Theory syllabus
Scheme A-1{ For course of science Discipline having Major Practi

cum Component)

Part A - Introduction

Class:
M.5e.

P
ROGRAMME : PG Diploma

ST e el

Spssion- 2025-26

e —————————]

1 Year/Il Semester

Subject- Zoclogy

Pre- requisite (if any)

tudent must have had
ear Graduation COUrSE,

1

T gmﬂse Code CC-22 (Paper- 11)

: lersc Title Tool & Techniques, Biophysics And Bioinformatics
= ourse type Core Course

To study this course 8 s
Subject Major Zoology in 3y

5 Course Learning Outcomes (CLO)

« To understand the structure  and function of

microscope.
« To know the different principles of working of
microscope. ;
« To understand the different eytological lab
techniques.

hutasd Binphysicnl

ancient text.
systematic

« Know about Panchamahab
States of Matteraccording to

« To know about the different
pathways of biomolecuales.

s To have an idea of new
their importance.

e Prepares students for :
research, biomedical instrumentalion,

mmputaﬁnﬁal biology, and data-driven life

science research in academia and industry.

hranches of Zoology

carcers inlaboratory

06

Credit Value
Total Marks

Max, Marks: GH40 | Min. Passing Marks: 40

i

o
\%

N

—

A B

A
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g
Unit

Part B- Content of the Course

Total No. of Lectures- Tutorials- Practical (in

hour per week) @ 5 hours per week

—

Topics

Wa, of Lectures

——

L

Basic principles of microscopy: Types of microscopes and  their
biological applications, Bright-Tield, microscope, numerical aperture, limil
of resolution, types of objectives, ocular and stage micrometers, Dark-
field, Phasc-contrast, Differentinl interference contrast, Fluorescence,
Confocal, Atomic force, Transmission and scanning clectron microscopy

Centrifugation: Basic principle, Types of rotors, Clinical, high speed and

18

I

ul

[

ultracentrifuge.
Electrophoresis: Agarose- and polyacrylamide gel,

Isoclectrofocussing
bert's law, molar extinction coefficient and

Spectroscopy: Beer-Lam
calculation, Spectroscopy, Colorimeter and UV-Vis, Spectrophotometer,

CD, Fluorescence, NMR, Spectrofluorometry
Chromatography: Paper and thin layer chromatography, Column

chromatography, Gel filtration, lon-exchange, HPLC, FPLC, MALDI

Two-dimensional,

18

I

{TOF), Affinity purification
Panchamahabhutas& Biophysical States of Matter: Earth (solid),

Water (liquid), Fire (thermalfenergy), Air (gaseous), Ether (space):
traditional deseriptors of physical and physiological states.
Bioenergetics: Laws of thermodynamics, Concept of fres energy,
Standard free energy, ATP as energy currénoy and its hydrolysis.

Water: Hydrogen bonding and structure of water molecule, lonization of
water, Concept of pH,pK and pOH, Colligative properties,
Carbohydrates: Classification and structure, glycosaminoglycans and
proteoglycans, Glycolysis, TCA cycle, Electron transport System.

16

v

J.-.‘h'r ot

Amino acids: Structure, Classification, Zwitter lonic properties and

titration Curves.
Proteins: Various levels of structural organization of proteins, Peptide
bonds, disulphide and other types of cross-links, o-helix and other helices,
Helix-coil transition, parallel and anti-parallel p-pleated  sheets,
Ramachandran plot and its significance

Lipids: Simple and complex lipids, Glycerophospholipids, Sphingolipids,
Gangliosides, Eicosanoids and prostaglandins

Cholesterol: Structure and biosynthesis.

Nucleic acids
various confirmations of nucleotides,

and Nucleotides: Biosynthesis of purines and pyrimidines,

e

L

i

de novo and Salvage pathway,

Bioinformatics and Molecular Biology Techniques:
scope of Bioinformatics, Data bases Mucleic acid

Introduction and
sequences Genomes,
Access (o molecular
{SRS) Protein identification resource (PIR).
Sequence alignments an
blotting, Western blotting, ELISA, PCR, FACS.

In situ hybridization, FISH, RISH, Immunostaining, Microarray, , FACS,

Protein sequence and structures.

interaction methods, Pull down assay, Far western Blot, FRET-F

biology data bnses Entrez Sequence retrieval system

d phylogenetic trees Southern and northern

DNA protein Interaction methods, EM3A, South Western, PT":-"'-EiTI'D!‘DtTn

18

| Yeast two hybrid system, ! ﬂ F
e e N




T Part C- Learning Resources | f
Suggested Reading FII"E}LLE?W'}EEP M&w 1 |

. Principles and Techniques of Biochemistry and Molecular Biology |
ByKeith Wilson & John Walker. '
T?Ehniqu&& in Molecular Biology" By: John M. Walker |
Biotechniques Theory and Practice — R K. Sharma Biophysical
Chemistry By Upadhyay, Upadhyay & Math.
4. Biophysical Techniques by Iain Campbell
& Fundamentals of Biophysics by Andrey B. Rubin
?. Biophysics: An Introduction By Rodney Cotterill
8
Q

Leb e

_ FEssentials of Biophysics — P. Narayanan

Principles of Biophysics — Dr. R.N. Roy

Biophysics — Fasantha Pattabkid& N, Gautham

10. Panchamahabhuta and Physiology in Ayurveda®
Ranade

11. Elements of Indian Cosmology and Biophysics” — IGNCA papers

17 Fundamentals of Bioinformatics® By Dan E. Krane & Michael L.
Raymer

13. Introduction to Bieinformatics by Arthur M., Lesk

14. Bioinformatics: Sequence and Genome Analysis by David W. Mount

|5. Essential Bioinformaticsby Jin Xiong

16, Bioinformatics: Principles and Applications — Ghash & Mallick

17. Fundamentals of Bioinformatics — Krane & Raymer

1#. Tools and Techniques in Biosciences (Set of 2 volumes) byDz. Binay

Kumar Singh, Dr. Sangeeta Mashi, Dr. Vandana Ram

MIT OpenCourseWare — Experimental Biology
postgraduate Certificate in Biophysics — TECH United States

Free Online Courses - Biophysical Society

NPTEL — Technigues in Biolog
Biginformatics Graduate Certificate — Han{ard Extension School

Coursera — Infroduction to iophysica(by Ecole normale supérieure}

EMBL-EBI Training — Bioinformatics Tools
BI Tutorials — Sequence nalysis Tool
Bioinformatics: Algorithms and Applications — Swayam

iy Y e j J/ :

— Dr. Subhash |

“Suggested equivalent
onling courscs

=T - N R SR T




12 Part D- Assessment and Evaluation
Suggested continuous Evaluation Methods

Maximum Mark
5+ 100
ersity Examination(UE) . G0

Continuous Comprehensive Evaluation {CCE) - 40 Marks Univ
Internal Assignment Continuous Class Test Total-4¢0
Comprehensive Evaluation ﬁssignm::nn"F‘ras&maﬁun
| (CCE):40
E“‘F"Tlﬂl Assignment: Section (A): Objective type Total-&0
U_““’Erﬂiw Exam Section :§0 question
Time: 03.00 Hour Section (B): Short Question
gection (C): Long Questions

Any Remarks/Suggestion:




Practical syllabus
Scheme A-1{ For course of science Discipline having Major Practicum Component)

Part A - Introduction

PROGRAMME : PG Diploma | Class: M.Sc. |

I Year/ll Semester | Session- 2025-26

| Course Code

Subject- Zoology

PC-22 (Paper-II)

Course Title

Tool &  Techniques, Biophysics  And

Bioinformatics.

Course type

Core Course

Pre- requisite (if any)

To study this course a student must have Ellmd
Subject Major Zoology in 3 year Graduation

Course Learning Outcomes (CLO)

COurse.
Identify and operate laboratory
instruments (&2 1 centrifuge,
spectrophotometer, pH meter, mlcrnsqﬂpe:l.l
Demonstrate aseptic technigues for microbial
culture and handling. _
Understand nucleic acid handling techniques,
including DNA extraction, PCR, and gel

. electrophoresis. :
Understand the physical principles behind

“binlogical structures and processes. |
Perform experiments to assess profein
folding, enzyme kinetics, and diffusion
processes.
Knowthermodynamic and kinetic data from
biological systems.

basic

Credit Value

04

]

Total Marks

Max. Marks: £0+40 | Min, Passing Marks: 40

=]

/
f




- Fart B- Content of the Course '
* Tota] No. of Lectures- Tutorials- Practical (in hour per week) : 3 hour per week
——_L-T.p
‘—‘—-—I-—-—__._____ Topics Mo. of Lectures
' * DNA Isolation from Plant or Animal Tissue
* Agarose Gel Electrophoresis for DNA Fragment Separation
* Protein Estimation using Bradford or Lowry Method
* Spectrophotometric Analysis of Nucleic Acids or Proteins
* pH Measurement and Buffer Preparation
* Microscopy - Cell Staining and Observation (e.g., onion cells, 25
cheek cells)
| * Centrifugation — Separation of Cellular Components
| * SDS-PAGE for Protein Analysis
Chromatography Techniques: Paper, Thin, Column, or Jon
E Exchange
— = | =]
11 * Determination of Absorption Spectrum of Biomolecules
* Viscosity Measurement of Biological Fiuids :
* Beer-Lambert Law Verification using UV-Vis Spectrophotometer 15
* Thermal Denaturation of DNA (Melting Curve Analysis)
* Enzyme Kinetics: Michaelis-Menten Curve and Km Determination.
118 * Retrieval of DNA/Protein Sequences from NCBL/UniProt
i * BLAST Analysis for Gene/Protein Identification
J‘:r * Gene Structure Analysis using Ensembl Genome Browser
= * Protein Structure Visualization using PyMOL or UCSF Chimera 20
?': * Phylogenetic Tree Construction using MEGA Seftware
» Motif and Domain Analysis using InterProScan
i * 3D Protein Structure Retrieval and Analysis from PDB
— /
=5 &
il
£ (
i
I H'

-
=

St

L]
o A
-y ]
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Part C- Learning Resources

Text Books, Reference Books, Other resources
nd Molecular

Suggested Reading

2.

8.

9

10. Practical Bioinformatics by Michael Agosting
11. Bioinformatics with Python Cookbook by Tiago Antao

Principles and Techniques of Biochemistry &

Biology By: Keith Wilson & John Walker.
Molecular Biology Technigues: A Classroom Laboratory
Manual— Heather Miller, D. Scott Witherow, Sue Carson

Biophysical and Biochemical Techniques By: Upadhyay,

Upadhyay & Math.

Biophysics: Tools and Techniques By C. Syamal Roy.

A Laboratory Course in BiophysicsR.R. Yadav. ]

Bioinformatics: Methods and Applications BY S.C. Rastogi

(includes practical problem-solving exercises) .
Analysis of Genes

Bioinformatics: A Practical Guide o the
Proteins |,

and

Authors: Andreas D, Baxevanis& B.F. Francis Duel}eﬂc
Wilson and Walker’s Principles and Techniques  of
Biochemistry and Molecular Biology
Techniques in Biophysical Chemistry by R. Rajagopalan

Suggested equivalent online
COUrSEs

o S

e B =R R

Bicinformatics Tools & Techniques — Udemy
Foundations of Bioinformatics — UC San Diego
Bioinformatics Graduate Certificate — Harvard Extension
School

MIT OpenCourseWare — Experimental Biology

NPTEL — Techniques in Biology

NPTEL - Introduction to Molecular Biophysics

edX — Biophysical Chemistry (Kyoto University)

Coursera — Bioinformatics Speciglization (UC San Diego)

Yoy

WA |




T

 ;

LAny Remarks/Suggestion:

Nad

= A=

b

| il Part - Asscssment and Evaluation -
Earx Suggested continuous Evaluation Methods
Internal Assessment Marks External Assessment Marks

Class Interaction’ Quiz 15 VivaVoce on Practical - - |
| Attendance 03 Practical Record File 10
Assignment(Charts/ 20 Table Work/Experiments
Model/Seminar/Rural « Spotting 20
Service/Technology « Two Experiment 20
Dissemination/ report of the

Excursion/Lab

Visit/Survey/Industrial Visit |
TOTAL AD Total ; ] -
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Theory syllabus
Scheme A-1( For course of science Discipling having Major P

raoticum Component)

Part A - Introduction

_-_._._._._-—'__'_.'—'
| Session- 2025-26

PROGRAMME : PG Diploma Class: [ Year/ 11 Semester
M.Sc.
Subject- Zoology a5 Frechl
CHM (Constitutional, Human and Moral Values)-

I Course Code

Elective-1

_._-_-_-_.—'_-._-—-_
Science, Society and Constitution! Morality.

2 | Course Title
20 (blirse Lyps VAC (Value Added Course)
To study this course a student must have had One
Four year

4 | Pre- requisite (if any)

diploma certificate  OfF

Year PG
h degree course).

(Hon’s/Hon's with researc

relationship between :

5 | Course Learning Qutcomes (CLO)

« To understand the inte o
science, society, and the Indian Constifution.

« To know the core i
embedded in the Indian Constitution.

« To develop a scientific temper and rational
thinking as a civic responsibility.

s+ To know how constitutional  morality
influences policy-making and societal norms.

e To know ethical reasoning to real-world issues
involving science and technology.

e To understand one's role as a responsi
ethical citizen in a pluralistic society.

ble and

values and moral vision |;

'z,

6 | Credit Value
i Tatal Marks

Max, Marks: 60+40 | Mip. Passing Marks: 40

({\E\W >3

|

LA

— 5= |




Part B- Content of the Course

Toml No. of Lectures- Tutorials- Practical (in hour per week) : 2 hour per wieek
. Topics No, of Lectures
.-:',"I._-_: Introduction to Science and Society
e Nature of science: objectivity, inquiry, evidence, and falsifiability ” !

Role of science in human development and problem-solving

L
] ¢ Historical interface of science and society in India
STt » Science and social transformation

'H'_- Scientific Temper and Democratic Citizens hip
s Scientific temper: concept and constitutional mandate {Article 51A{h))
+ Rationalizm vs. superstition

_ « Role of media, education, and public engagement in promoting 06

i scientific temper

el s Seience communication and public trust

IIT | Constitution and Morality
» Meaning of constitutional morality
« Constitutional values: liberty, equality, justice, fraternity, dignity
s Role of Dr. B.R. Ambedkar in framing constitutional morality 06
e (ase studies: Judiciary on constitutional morality (e.g., Wavtej Johar,

: Sabarimala)
IV | Science, Technology and Ethics in Public Life
06

¢ Ethics of emerging technologies: Al biotechnology, data privacy
e Climate justice and sustainable development
« Environmental ethics and constitutional duties

Civic dutics and scientific social responsibility
Community science initiatives and citizen science -
s

iy |

L « Fthical dilemmas in scientific research and policy-making
V| Constitutional Morality in Contemporary Contexts

e e Pluralism, secularism, and minority rights
e Sacial justice movements and the scientific outlook =

i

L E b --\.'I.I- =
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Part C- Learning Resources

Text Books, Referenee Books, Other resources

Suggpested Reading

P

B.R. Ambedkar, Annililation of Caste

2, Carl Sagan, The Demon-Haunted World: Science as a
Candle in the Dnrk
3, Amartys Sen, The Idea of Justice
4. Indian Constilution (sclected articles and preamble)
5. Science, Teehnology and Society — Eugene Rosa, Thomas
Dieiz, and Richard York
6, Scicnce, Technology and Society: An Introduction -
Wenda K. Bauchspies, Jennifer Croissani & Sal Restivo
7. The Structure of Scientific Revolutions — Thomas 8. Kuhn
8 The Indian Constitution: Comerstone of a Nation -
Granville Austin
9, The Constitution of India: A Contextual Analysis — Arvind
Elangovan
10. UNESCO documents on science and ethics
11.Supreme Court judgments related to constitutional
morality
12, Sheila Jasanoff (Ed.) — States of Knowledge: The Co-
Production of Science and the Social Order
13.Ethics in Science and Environmental Politics — E.
Benbrook & M. Eilion
14, Public Understanding of Science — Brian Wynne
Suggested equivalent online 1. Science, Technology and Society: edX (Harvard, MIT
courscs collaboration)
5 2, Introduction to Philosophy: Ethics, Science and Religion:
Coursera (University of Edinburgh)
3. Civic Engagement in a Constitutional Democracy:
FutureLearn (Davidson College)
4. Science, Technology and Society: NPFTEL (IIT Guwahati)
(1

sty
M{/@/M&”
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Part D- Assessment and Evaluation

; ,‘rl_:'l- l:!::ll'.ll._l.. v !
I"'I.,’_;??F.i.‘:'ﬂ“m Marks : 100

Suggested continuous Evaluation Methods
versity Examination{UE) : 0

Cﬁmp;‘?hensive Evaluation

Ex!ﬂ'l"'r'ig! Assignment:

1] i

me: 03,00 Hour

_"!"AEEi'riﬂmiuus Comprehensive Evaluation (CCE) :4:0 Marks  Unj .
Im‘."‘.',“_ﬂ' Assignment Continuous | Class Test Total-40 |
Nprehep Assignment/Presentation !
Section (A): Objective type question | Total-G0
L{.'“_?;‘imit}' Exam Section : &0 Section (B): Short Question
T Section (C): Long Questions )

An " Remarks/Suggestion;

L1




Scheme A-1( For course of scien

Theory syllabus

ce Discipline having Major Practicum Component]

PROGRAMME - - Part A - Introduction
ME : PG Diploma Class: I Year/ Il Semester Session- 202524
M.Sc.
Subject- Zoolo ¥ |
1 | Cou ! Y
tse Code CHM (Constitutional, Human and Moral Values)-
: Elective-II
3 C ive-
3 szrr:: Title Humanity, Ethics and Indian Constitution.
R B type ; VAC (Value Added Courses)
requisite (if any) To study this course a student must have had One

Year PG diploma certificate of Four vyear
(Hon's/Hon's with research degree course).

3 | Course Learning Outcomes (CLO)

Understand and apply human values and
ethical principles in daily life.

Analyze moral dilemmas and demonstrate
ethical deeision-making skills. ;

To know the historical evolution and key
features of the Indian Constitution.
Understand examine the significance of
Fundamental Rights, Duties, and Directive
Principles.

To propagate civic awareness and actively
participate in democratic processes.
Understand the role of ethics and
constitutional values in creating an inclusive
and sustainable society.

0z

f Credit Value

Max. Marks: 80440 | Min. Passing Marks: 40

7 | Total Marks

X W




g Part B- Content of the Course

el Tots . ¥ ; ;
-—ﬁ?ﬁr_____ otal No. of Lectures Tutorials- Practical (in hour per week) :2 hour per week

No. crfLm:hm.E

T Topics
Introduction 1o Humanity snd Human Values
* Meaning and scope of humanity and human values
* Role of family, society, and education in inculcating values
* Compassion, empathy, tolerance, and mutual respect
* Valuc-based living: Truth, peace, non-violence, integrity

06

I | Ethics and Ethical Reasoning
* Coneept and types of ethics: Personal, professional, social
*  Moral development and ethical dilemmas

. * Decision-making models in ethics

* Case studies on ethics in cducation, media, business, and environment

06 |

=
.I_“ Introduction to Indian Constitution
! * Historical background and making of the Constitution
* Preamble and its significance

of law
» Citizenship and constitutional identity

* Features of the Constitution: Secularism, federalism, democracy, rule

0&

IV | Fundamental Rights, Dutics and Directive Principles
« Fundamental Rights: Nature, types, and case laws
» Directive Principles of State Policy; Role and significance

* Fundamental Duties: Contemporary relevance
e (ase studies on rights violations and constitutional remedies

06

V| Contemporary Issues and Constitution
: * Role of youth in upholding constitutional values
» Social justice, gender equality, and environmental ethics
« Constitutional morality and recent debates
« Good governance and accountability in public life

06

QL

i
25




Part C- Lenrning Resources

e A ——

" e
e —————— —_— —_

: Text Books, Reference Books, Other resources
Suggested Reading [, D.D, Basit -~ Introduction fo the Constitution of India
2. Nani A, Palkhivala = We, the People i
3, R. R. Gaur, R, Sangal, G, P, Bagaria ~ A Foundation Coure
in Human Values and Professional Ethics
4, M.P, Jain = Indinn Constitutionsl Law i 8
5. NCERT - Constilution al Work (Clans X1 I‘rJlFl{&ﬂl "'*“r"""'.“_’“*'
6. UGC ~ Human Values and Professional Fthies Curriculum
Framework
7. Introduction to Ethics = Willlam Lillle )
8 Ethics for Our Times: Essays in Gandhian Perspective = M.V,
Nadkarni 508
9, A Foundation Course in Human Valucs and Professional
Bthics — RR. Gaur, R, Sangal & G.P. Bagaria (For
AICTE/UGC)
' 10, Introduction to the Constitution of India = 0.1, Basu
11.Indian Polity — M. Laxmikanth )
12. The Indian Constitution: Cornerstone of a Nation — Granville
Ausiin
13.Ethics, Integrity and Aptitude-Subba Rao & P.N. Roy
. Chowdhury
Suggested equivalent online . Online Course on Indian Constitution by: NALSAR
‘courses University of Law in collaboration with the Department of
' Legal Affairs, Ministry of Law & Justice, Government of
' India '
2. Advanced Constitutional Law by: SWAYAM (offered by
Mational Law University Delhi)
3. Universal Human Values by: Skill India Digital
4. Human Rights in India by: SWAYAM
5. Introducing Indian Constitution b}f:llrUdcmy

- FS e W M
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Part D- Assessment and Evaluation

ﬁs;’d'ﬂum Marks : 100

suggested continuous Evaluation Methods

——Onfinuous Comprehensive Evaluation (CCE) :4.0 Marks University Examination(UE) :g 0

Inﬁ?rﬂfﬂ Assignment Continuous
-UMprehensive Evaluation
CEY-.

Class Test
Assignment/Presentation

Total-40

Ex,t&m-ﬁl Asgipnment:
_}Jn}vqu, Exam Section : 0
| 11me: 03,00 Hour

Section (A): Objective type guestion
Section (B): Short Question
Section (C}: Long Questions

Total-£0




Theory syllabus

icum Component)

. Scheme A-1( For course of science Discipline having Major Pract
— Part A - Introduction
PROGRAMME : PG Diploma | Class: M.Se. | 1 Year/ 1T Semester | Session- 2025-26

! Subject- Zoology

| 1| Course Code CHM (Constitutional, Human and Moral Values)-

: Elective-111

| 2| Gourse Title Responsible  Innovation: Ethics, Law, and

| Constitution. 1

| 3 | Course type VAC (Value Added Courses)

| 4 | Pre-requisite (if any) To study this course a student must have had One

' vear PG diploma certificate of Four year

: {Hon's/Hon's with research degree COUrse).

| 5 Course Leaming Outcomes (CLO) e Understand the concept and scope of |

| - responsible innovation.

| e e know cthical dilemmas in scientific and

technological advancement,
| e Understand legal and  constitutional
i principles to innovation-related issues.
s+ To know policies and regulations ZOVEITINg
(1 innovation, IP, and public welfare. i

i /s’ 1nderstand  strategies  for inclusive,

i sustainable, and ethically aligned innovation.
[[ 6 | Credit Value 02 5
I] 7 | Total Marks Max. Marks: 60440 | Min. Passing Marks: 40

Q\W”@/,
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Part B- Content of the Course

Total No. of Lectures- Tutorials- Practical (in hour per week) :2 hour per week

S
e
—

Topics

Mo, of Lectures

-7-'14"' ]’.'nu“ﬂa"u"g of Responsible Innovation

Concept of innovation: Types and impacts

What is "responsible” innovation? Frameworks and models
Stakeholder engagement and inclusive innovation
Anticipatory governance and sustainability

06

1| Ethics and Innovation

Ethical theones and decision-making models

Ethics in Al, biotechnelogy, data science, energy, and environment
Risk, uncertainty, and precaution in innovation

Research ethics: Integrity, plagiarism, and accountability

Case studies: Ethical issues in emerging technologies

06

ﬂ'l Legal Frameworks and Innovation Governance

Intellectual Property Rights (IPR): Patents, copyrights, and trademarks
Legal regulation of emerging technologies

Innovation policies in India (Start-up India, Digital India, National
Innovation Council) '

Corporate responsibility, technology law, and liability

Case laws involving innovation and public interest

06

IV | Constitution, Rights, and Innovation

-
L]
X -

Constitutional values and innovation: Justice, equality, liberty
Fundamental Rights and Duties in innovation context

Right to privacy, right to health, environmentsl rights, and data
protection

Role of the judiciary in regulating technology

Constitutional morality and public interest litigation (PIL)

06

¥ | Global and Indian Perspectives on Responsible Innovation

5 & & @

UNESCO and EU frameworks on Responsible Research and

Innovation (RRI)
Indian perspective on ethics and social justice in technology

Innovation and marginalized communifties: 'Brldgmg the digital divide j

Policy recommendations and ethical foresight in Indian context
National Education Policy (NEP) 2020 and responsible research

education

06
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Part C- Leamning Resources - —
Text Books, Reference Books, Oth
Sn L 2] Otherresources ______——————
ggested Reading 1. Stilgoe, J., Owen, K, &Macnaghten, P. — Developing a
Framework for Responsible Innovation
2. Gaur, R.R., Sangal, R., &Bagaria, G.F. = Human Values and
Professional Ethics

3. Basu, D.D. - Introduction to the Constitution of India

4. Deborah G. Johnson — Ethics in Technology

s World Economic Forum - Ethics by Design: An
Organizational Approach

6. Government of India = Mational Innovation and Start-up
Policy (NISP)

7 Relevant articles from journals like Journal of Responsible
Innovation, Science and Public Policy

8. Responsible Innovation: nanaging  the Responsible
Emergence of Science and Innovation in Society" Edited by
Richard Owen, John Bessant, and Maggie Heintz

9. The Ethics of Innovation: Navigating the Gray Area" By G.
Pascal Zachary and Sarah J. Evanega

Lt 1

Suggested equivalent online 1. Data Ethics, Al and Responsible Innovation by: University of

courses Edinburgh via Coursera

2. Responsible Research and Innovation (RRI): An Online
Introduction by: University of Cambridge

3. Responsible Innovation ¢nr Research by: University College
London (UCL) .

4. Social Rescarch Ethics by: SWAYAM (India)

5. Responsible Innovation in ndustry h‘x: TU Delft

]
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1-“_ Part D- Assessment and Evaluation

R Suggested continuous Evaluation Methods
N{f‘xlmum Marks : 100 g

i Continuous Comprehensive Evaluation (CCE) :40 Marks University Examination(UE) :50
I“ﬁ-‘f":'_ﬂ&l Assignment Continuous | Class Test Total-+)
Comprehensive Evaluation Assignment/Presentation
(CCE): 40
Extem_al Assignment: Section (A): Objective type question | Total-&0
U.“i',':’_"e"-jl‘,ﬂity Exam Section : G0 Section (B): Short Question
Time: 03,00 Hour Section (C): Long Questions
|_J!"-11f_r" Remarks/Suggestion: ."ﬁ

/
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Theory svllabus

Scheme A-1{ For course of science Discipline having Major Practicum Component)
Part A - Introduction
PROGRAMME : PG Diploma | Class: [ Year/ 1T Semester Session- 2025-26
M.Sc.
Subject- Zoology
I | Course Code CHM (Constitutional, Human and Moral Values)-
i Elective-IV
Course Title Humanitarian in science and technology
i Course type VAC (Value Added Courses)
Pre- requisite (if any) To study this course a student must have had One

Vear PG diploma certificate ©Of Four year

(Hon's/Hon's with research degree course).

roles of science and technology 1n SOCIety,

« Know scientific kpowledge 10 real-world F
humanitarian issues like poverty, disaster

relief, health, and education.
» To know critical evaluation of technological

development through a human rights and
social justice lens.

e Propose  responsible and  inclusive
technological solutions that align with
constitutional and sustainable development

goals.
« Collaborate across disciplines 1o integrate

human values into science and technology
policies and practices.
6 | Credit Value 02
7 | Total Marks Max. Marks: GO+40 | Mid] Passing Marks: 40
| |

el ﬁ/—
=
Ny ,



Historical relationship between science, technology, and humanity
Teehnology and human development: Opportunitics and risks
Social responsibility of scientists and technologists

The role of empathy and ethics in scientific inguiry

—

_"'.""‘—— _ ) Part 13- Content of the Course -
. Tolal No, of Lectures- Tutorials- Practical (in hour per week) :2 hour per week

_ U_rlit_.i . ~ Topics Na. of Lectures
I Sclence, Technology, and Soclety = A Humanitarian View =

06

‘Humanlitarian Applications of Sclence and Technology

» Science in public health (eg., vaccine development, sanitation,

pandemic responsc)
« Disaster response technologies: Early warning systems, GIS, drones

o Assistive technologies for differently-abled individuals
« Innovations in food security, water purification, and rural development |

(i

I__I I

Ethics, Equity, and Justice in Technology
« FEthical frameworks and moral reasoning in science
e Bias in Al and algerithmic discrimination
e Gender, caste, and class equity in access to technology
e Technology and the digital divide

(6

v

Constitutional and Policy Perspectives
 Fundamental Rights and Duties refated to science and environment

e Constitutional values: Equality, justice, and scientific temper
« [ndian policies on science and humanitarian inmovation (e.g., Science,

Technology and Innovation Policy 2020)
e Role of courts and legislation in guiding responsible science

Clobal and Indian Case Studies
« Success stories of humanitarian technologies in India (e.g., Jaipur Foot,

Aravind Eye Care, eChoupal)
[nternational case studies (e.g.. MIT D-Lab, One Laptop Per Cild)

Citizen science and participatory innovation

Integrating SDGs with scien ce-based interventions

06
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Part C- Learning Resources -—

Text Books, Reference Books, Other resources

Suggested Reading

JasanofT, Sheila - The BEthics of Invention

Amartya Sen = Development a5 Freedom

UNESCO - Science for a Sustainable Future

R.R. Gaur et al, — Human Values and Professional Ethics
NEP 2020 — Government of India

United Nations Sustainable Development Goals (5DGs)

Reports
7 Indian Council of Medical Research (ICMR) and DST policy

documents
8. Humanitarianism in the Network Age

Office for the Coordination of Humanitar
9. Technology and Humanitarian Action By Joel C©

Kristin Bergtora Sandvik (Eds.)
10, Engineering and Sustainable Co

Juan Lucena
11.Aid on the Edge of Chaos: Rethinking International

Cooperation in a Complex World by By Ben Ramalingam
12. Digital Humanitarians; How Big Data Is Changing the Face
of Humanitarian Response By Patrick Meier

SmEWLR -

By United Nations
ian A ffairs (OCHA)
harny and

mmunity Development” By

Suggested equivalent online
COourses

1. Course on Humanitarian Action = University of San Diego

2. Applied Ethics and the Professions (Science, Technology,
and Ethics) — Arizona State University

3. Humanitarian Action and Peace building — UNITAR

4. Data and Artificial Intelligence Ethics — University of

Edinburgh
5 MSe International Humanitarian ﬁffa'r)s _ University of York

,@“5%\/3/




Part D- Assessment and Evaluation
Suggested continuous Evaluation Methods

: f]ﬁum Marks ; 100 g
-fﬁ_f.‘&tlﬁﬁnu:}us Comprehensive Evaluation (CCE) :40 Marks University Examination(UE) :60
Iternal Assignment Continuous | Class Test Total40

Egﬂlﬁréﬁensiva Evaluation Assignment/Presentation

(CCE).40
External Assignment: Section (A): Objective type guestion
L gn

I{I‘lﬁ%r’ﬁty Exam Section : G0 Section (B): Short Question
Time: 03.00 Hour Section (C): Long Questions 7

Any Remarks/Suggestion:
iAF= |

Total-&0




Theory syllabus .
Scheme A-1{ For course of science Discipline having Major Practicum Component)

Part A - Intreduction

PROGRAMME : PG Diploma | Class: M.Sc. | I Year/ 1l Semester |

Session- 2025-26

Subject- Zoology

1

Course Code

CHM (Constitutional, Human and Moral Values)-
Elective-V

Course Title

Constitutional Morality and Ethics in research and
innovation

VAC (Value Added Courses)

Course type
Pre- requisite (if any)

To study this course a student must have had One
Year PG diploma certificate orf Four year

(Hon’s/Hon’s with research degree course).

.
Course Learning Outcomes (CLO), J

« To understand the concept of constitutional
morality and its significance in research and |
public life. By «

s To understand ethical dilemmas 1n sclf:nuﬁc

research and propose value-based solutions.

To know national and international :_:l.hica]

guidelings in the planning and execution of

research. =l

To know on personal ethical Irespnnmb]htms

as a scholar, innovator, and citizen.

To Gain ethical research pmpil::ls_-nls that

uphold ftransparency, accountability, and

public interest.

i

Credit Value

02

| Max. Marks: g0--40 | Mix Passing Marks: 40

Total Marks

A\

"
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Unit

Part B- Content of the Course

q

—

Total Ma. of Lectures- Tutorials- Practical (in hour per week) :2 hour per week

Topics

T, of Lechures

_ Understanding Constitutional Morality

» Meaning and origin of constitutional morality

« Dr. B.R. Ambedkar’s vision and modemn interpretation

s Relevance in democratic institutions and public reasa ning

= Role of constitutional values in research and innovation policies

06

I

Rescarch Lthics: Concepts and Frameworks

e Research integrity and responsible conduct of research
Core principles; honesty, objectivity, transparency, accountability
Misconduet in research: plagiarism, falsification, fabrication
Ethical clearance, informed consent, and data protection

"I

Ethies in Innovation and Technology
s FEthical issues in emerging technologies: Al biotechnology, data
science :
« Innovation and its social responsibilities
e Intellectual property rights and equitable access
e Sustainable innovation and inclusive development

£

“Case Studies and Indian Perspectives
; Real-life case studies on research misconduct and whistleblowing

« Indian ethics traditions and dharmic approaches to knowledge
+ Role of regulatory bodies: UGC, ICMR, DST, ICS5R, DBT
e« Integration of cthics in thesis, publication, and patents

(6

" | Applied Learning and Presentations

e« Designing ethical research proposals

« Group discussions on contemporary ethical dilemmas

e Student-led seminars on constitutional values in research
o Self-assessment; ethical mindset audit

06
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Part C- Learning Resources

Text Books, Reference Books, Other regources
bly Debates (Vol. I-

Suggested Reading

1. B.R. Ambedkar — Constituent Assem

X)

2. Beauchamp & Childress — Principles of Riomedical Ethics

3. Shridhar Acharya Rangarajan — Ethics in Science and
Technology: A Philosophical Inquiry .

4, Shamnad Basheer (Ed.) — Innovation and the Public

Interest
5. MNational Academy of Sciences (USA) - On Being a
Research

Scientist: Responsible Conduct in

6. UGC Guidelines — Ethics and Plagiarism in Research
Publications

7. NEP 2020 Document — Government of India

Constitutional Morality and the Rise of Quasi-Law By

Bruce P. Frohnen and George W, Carey

9. Fthics and Emerging Technologies Edited by Ronald

Sandler
Innovation: From Concepls to

o

10, Responsible Research and

Practices Edited by Vincent Blok et al.
11.Science, Technology and Society: An Introduction By
and Sal Restivo

Wenda K. Bauchspies, Jennifer Croissant,
12. Democratic Expenments: Problematizing Nanotechnology

and Demecracy in Europe and the United States By Brice
Laurent

Suggested equivalent online
COLTSES

Responsible Research and Innovation (RRI): An Online

Introduction by: University of Cambridge
Research Ethics and Integrity by: University of Edinburgh
Ethics and Good Research Practice (Online) by: Monash

University
Global Research Ethics Certificate by: University of

Maryland, Baltimorz 1
5 Research Fthics and Integrity Short Courses by:
Digital Campus {in collaboration with SARIMA)

Research Ethics for Doctoral Researchers by: University

—
3
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Part D- Assessment and Evaluation

mMﬂ:ks 100

Suggested continuous Evaluation Methods

uons Comprehensive Evaluation (CCE) : 40 Marks University

Examination(UE) : 60

Total-44

ol Assignment Continuous | Class Test

L 1 m'u

| (C CE]% sive Evaluation Assignment/Presentation

Ext_%rf,';ﬂ.rﬁﬂiignmmt Section (A): Objective type question Total-£0
University Exam Section ;40 | Section (B): Short Question

Time! 03.00 Hour Section (C): Long Questions

*d"-n}" F:Emarlml'ﬂuggﬁstlun




: Theory syllabus
Scheme A-1( For course of science Discipline having Major Practicum Component)

Part A - Introduction

PROGRAMME PG Diploma_| Class: M.Sc. | 1 Year/ I Semester | Session- 202526
Subject- Zoology
| | Course Code CHM (Constitutional, Human and Moral Values)-
. Elective-VI
2 | Course Title - Stress Management through Yoga and Meditation
Course type VAC (Value Added Course)
4 | Pre- requisite (if any) To study this course a student must have had One

Year PG diploma certificate or Four year
(Hon's/Hon’s with research degree course).

3 | Course Learning Outcomes (CLO) s To understand the psychological and
physiological aspects of stress and its impact”
on health and well-being.

» To know the foundational principles of yoga:
and meditation, as ftools for stress

: management, / J

To demonstrate proficiency in selected yoga
 asanas, pranayama, and mindfulness
- meditation techniques,

To jevaluate the effectiveness of traditional
and  contemporary  stress  reduction
technigues. '
To develop a personalized daily routine
incorporating yoga and meditation  for
emotional and mental balance.

il

Credit Value 02
Total Marks Max

- Marks: £0+40 | Min. Passing Marks: 40

s L=

i

ety |
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Part B- Content of the Course

" Total No. of Lectures- Tutorials- Practical (in hour per week) :2 hour per week

el Topics

| No. of Lecturcs |

Understanding Stress

» Definition, causes, and types of stress (acute, chronie, Distress)

s  Stress and its impact on physical and mental health

*» Psychological theories of stress: fight-or-flight, cognitive appraisal
» Modem lifestyle and mental health challenges

i

0G

Y oga Philosophy and Science
'« Origins and concepts of yoga (Patanjali’s Yoga Sutras)

,’_‘.' « Eight limbs of yoga (Ashtanga Yoga) and their relevance 1o Siress

relief
 Role of pranayama (breathing control) and asanas (postures)

« Scientific research on yoga and stress reduction

06

1=

Meditation and Mindfulness
s Introduction to meditation: definition, types, goals
e Mindfulness meditation (Vipassana), mantra meditation, and guided
IMagery
« Benefits of meditation: neurological, psychological, and emotional
e Integration of mindfulness into daily life

(o

V.

Application and Lifestyle Management
» (Creating a stress-free daily routine
« Time management, nutrition, and sleep hygiene
s« Emotional regulation and self-care strategies
e Designing a personal stress management plan

0a

A s

| Exercise s _
e Daily practice of yoga asanas (surya namaskar, stretching, relaxation

poses)
Breathing techniques: Nadi Shodhana, Bhramari, Kapalbhati

Meditation practice: mindfulness, bedy scan, OM chanting
Self-monitoring of stress using journals or apps

" o =He




Part C- Learning Resources =4

Suggested Reading

Text Books, Reference Books, Olher resources )

Swami Sivananda — The Scienee of Pranayama

Dr. H.R, Nagendra - Yoga for Stress Management

Jon Kabat-Zinn — Wherever You Go, There You Are
Swami Vivckananda - Raja Yoga

Patanjali — Yoga Sulras (any reliable translation)

Danicl Goleman — The Meditative Mind

Herbert Benson — The Relaxation Response

The Heart of Yoga: Developing a Person al Practice By

T.K.V. Desikachar ,
9. The Relaxation Response By Dr. Herbert Benson
10. The Art of Stress-Free Living By Sri Sri Ravi Shankar
11.Inner Engineering: A Yogi's Guide to Joy BySadhguru
(Tagei Vasudev).
12, The Bhagavad Gita: A New
for stress and life management)
13, Yoga and Stress Management
Chandra

8 -l T B L b —

=

Translation (with commentary

By Eknath Easwaran
By Dr. Sharma Ramesh

Suggested equivalent online
COUTSes

Yoga for Stress Management — SWAYAM (AICTE)

Stress Management — NPTEL (IIT Kharagpur)
. Diploma in Stress Management and Wellness — SEM

Online
4. Mindfulness-Based Stress Reduction (MBSE.) — University

of Minnesota Online
5. Stress Management Through Mindfulness, Yoga, and

Meditation — Udemy ‘D

Ld kD e
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Part D- Assessment and Evaluation

an Suggested continuous Evaluation Methods
Ma | Marks : 100

ﬁaﬁﬁunua Comprehensive Evaluation (CCE) :40 Marks University Examination(UE) : 0

Imﬂg@jﬁ?sigmnant Continuous | Class Test Total-40
EDmP.FEhE-nshre Evaluation Assignment/Presentation
(CCE):A0D
Eﬁtﬂl‘ﬂal Assipgnment: Section (A): Objective type question Total-£0
Um'_{”e‘.@if}f Exam Section :50 Section (B): Short Question
Time: 03.00 Hour Section (C): Long Questions i
Any Remarks/Suggestion: ' [/
-1 d =T L
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