Theory syllabus

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

PROGRAMME : PG Class: | Year/l Semester Session- 2025-26
Diploma MSe. | =1

N Subject- Zoology -
| Course Code CC-11 (Paper-l) T i
P Course Title Biosystematics & Animal Diversity =
A Course type Core Course _ 1=

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

Major Zoology In 3 year Graduation course. |

5 Course Learning Outcomes e To Understand Indigenous Zoological

(CLO) Terminologies and Nomenclature,

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

¢ Understand the evolutionary relationships and
ecological roles of varipus animal groups.

o Apply hiosystematics principles in taxonomy !
and species identification.

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

e Students will become Zoologist / Taxonomist

6 Credit Value 06
Total Marks | Max. Marks: 50+40 Min. Passing Marks: 40

e |




— B Part B- Content of the Course

. Total No. of Lectures- Tutorials- Practical (in hour per week) : 5 hours per week
Unit | S Tonic No. of Lectury,
U | Principies of Systematiey & Socio Cee i
Systematics & Species Concept
* Indigenous Zoological Terminologies and Nomenclature:Study of
Sanskrit, Pali, and Prakrit terms for animal species, Role of language
N @axonomic traditions.
* Definition, History and basic concepts of biosystematics Alfa, Beta, |8
Gamma  Taxonomy Newer ftrends in  Taxonomy (Molecular
taxonomic details),
* Trends in biosystematics: Chemotaxonomy, cytotaxonomy and
molecular taxonomy
* Speciation: Types and Cause
*  Specieg concepts: Typological, Nominalistic and Biological species
concepts. Subspecies and other infra-specific categories.
1 * Taxonomic Characters and different kinds,
* Origin of reproductive isolation, biological mechanism of genetic
mcompatibility,
* Taxonomic procedures: Taxonomic collections, preservation,
curetting, process of identification. 16
* Taxonomic keys, different types of keys, their merits and demerits.
* Intemational code of Zoological Nomenclature (ICZN): Operative
principles, interpretation and application of important rules:
Formation of Scientific names of various Taxa.
M1 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. 20
.« Coelenterata (Cnidaria) — Polymorphism, coral reefs, Life cycle of
| Ohelia.
» Platyhelminthes — Parasitic adaptations in Faenia and Fasciola.
+ Aschelminthes (Nematoda) - General features, parasitism in
Ascaris.
« Annelida — Life history of Nenes andPheretima (earthworm),
Metamerism in Annelides.
IV | Non-Chordates and Minor Phyla

{(Akthropoda to Echinodermata)

Arthropoda — Segmentation, respiration, and sensory structures i
insects and crustaceans,Larval form of Arthropoda. |
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V. Phylum Chordata(From Protochordates to Mamimals)

Mollusca — Shell diversity, radula, Lorsion in gastropods,

Echinodermata — Water vascular system, larval Torms, regeneration,
Minor Phyla - General features and significance of Rotifera,
Hemichordata, Ectoprocta, and Chaetognatha.

Protochordates — Balanoglossus, Herdmania, Branchiostama

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

Amphibia — Neoteny, parental care,

Reptilia— Adapuve [eatures n reptiles,

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

migration.
Mammalia — Dentition, skin derivatives and its functions, aquatic

adaptations.
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Suggested
Readin I\

Part (- IE_.'lminH EF‘_-??“‘”"EE-‘*;_
| Charaks Sambita (Translation; PV, Sharm

[ resources

a or Kunjal

alBhishagratna)

T - N, K. Gopalachari |
Amariakosha of Amarasimha I-fduulmennlnlf:d by: N P ¥

o PAL Menon .
:": rebrates: Comparative Anatomy hy Dr .':?mf;:trlmﬂr ,";.fuﬁ:'li
Dictionary of Pali By: T.W, Rhys Davids & William Stece.
A I‘nmﬁt.‘]l Sanskrit Dictionary By Arthur A. Macdonell By: R 1
A Comparative Dictionary of the Indo-Aryan Languages B3 R L

[

:-'_ﬂ.ll:.-._.

Turner

Dictionary of Pali By: :

8. Kotpal, R.L. — Modern Text Book Series
phylum) ‘

9. Jordan, E.L. & Verma, P.S. — Invertebrate Zoology / (-hﬂf_dﬂlﬂ Zoology

and  student-friendly books with diagrams and

T.W. Rhys Davids & william Stede
{Separate volumes for each

=l

(Comprehensive
classification.)
10. Barnes, R.D. -
(Excellent for understanding functional morphology and sy Sy
11.Hickman, C.P.. Roberts, L.S., & Larson, A. - Integrated Principles of
Loology . )
(Covers animal diversity with evolutionary and ecological FEI:EF’E':“"EH'}
12.Mayr. Emst & Ashlock, P.D. — Principles of Systematic Zoology
(A foundational book for biosystematics and taxonomy.)
13. Ruppert, E.E., Fox, R.S., & Bames, R.D. - Invertebrate Zoology (7th

Invertebrate Zoology

stemnatics.)

Edition)
(Advanced level reference for animal structure and function.)

14, Brusca, R.C. & Brusca, G - Invertebrates
(Detailed coverage with evolutionary contexl.)

15.8.M. Prasad - Life of Invertebrates

(Useful Indian author reference with easy explanations.)
| &, Theory and Practice of Animal Taxonomy
V. C. Kapoor, 1983

Sug_gf:; | Systematics and Biodiversity ~ Coursera (University of Edinburgh)
;?;:;E courses 2. Animal Behaviour and Taxonomy- Swayam/NPTEL (IIT Kanpur)
3. Biodiversity and Taxonomy of Insects” - Swayam/NPTEL
4. Tree Thinking: Phylogenetic Analysis™ — FutureLearn (Umiversity of
Reading)
5. Zoological Taxonomy™ — Udemy
|
% 6. Zoological Survey of India (ZS5I) -
b X ' 7. Systematics and Biodiversity on Encyclopedi (EOL.opg)
/Q}/’ 8. PG MOOCs
| : | 9, National digital Library ) N
. W\{ 1. Qe
. T




Part D- Assessment and Evaluation

Suggested continuous Evaluation Methods

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 40 Marks

(CCE): 40

University Examination(UE) :

Internal Assignment Continuous Class Test Total-#)
Comprehensive Evaluation Assignment/Presentation
Section {A): Objective type Total-&0

External Assignment:
University Exam Section : g0
Time: 03.00 Hour

question
Section (B): Short Question
Section (C): Long Questions

| Any Remarks/Suggestion:
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S Practical syllabus ,
cheme A-1( For course of science Discipline having Major Practicum Component)

ey e ———

Part A Introduction e
PROGRAMME : PG Class! | Year/l Semester Session- 2025-26
_Diploma | MSe. - il
: Subject- Lo
l Course l_:_‘lu':dc = _-T]f-(-__,{ I:{ﬁ;}l'?_ﬂ’___ i &
,,_;— gzurﬁt Title Animal Diversity & Biosystematics
. urse type Core Course
4 | Pre- requisite (1f any) To study this course a student must have had
W [T Subject Major Zoology in _J_yﬂnr Graduation course. |
: rming Outcomes e [ldentify and classify representative animal
net ) specimens from all major phyla.
e Demonstrate understanding of anatomical
structures through slides and models.
e Use taxonomic keys and digital tools for
hiosystematics and species identification,
e Conduct field surveys and document local
animal biodiversity.
e Develop practical skills in microscopy,
observation, and scientific recording.
6 | Credit Value 04
7 | Total Marks Max. Marks: 6040 Min. Passing Marks: 40 |
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I"'..J.rt B- Content -uf'thu Course

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

L-T-P

Identification & Classification (Museum/Model Specimens):
«  Protozoa: Amoeba, Parameciunt, Trypanosoma
« Porifera: Sycon, Spongilla
« Cnidaria: Qbelia, Aurelia, Hyvdra

ﬂ

Topics | No. of Lectu r£|

« Platyhelminthes: Fasciola, Taenia 12
« Aschelminthes: dscaris
« Annelida: Nereis, Pheretima, Leech
« Arthropoda: Palaemon, Periplaneta, Limulus
»  Mollusca: Pila, Unio, Sepia
+ Echinodermata: Starfish, Sea Urchin
o Chordata: Herdmania, Amphioxus, Scoliodon, Rana, Caloes,
Calumba, Oryctolagus
II | Permanent Slides & Microscopy
= Protozoan locomotion (e.g., cilia, pseudopodia)
« Spicules (Porifera), Nematocysts (Cnidarna) 12
+ T.5. of body wall (Annelida, Ascaris)
« Larval forms: trochophore, nauplius, echinoderm larvae
» Chordate histological slides {e.g., muscle, skin, nerve)
Il | Virtual Dissection / Models / Simulations
» Earthworm: Digestive and reproductive systems
» Cockroach: Nervous and reproductive systems 12
» Fish/Amphibian: Circulatory system
(Use of ICT and simulation tools as per ethical guidelines)
IV | Biosystematics & Taxonomy Tools
« Use of Dichotomous keys
« Construction of taxonomic hierarchy 12
« Online taxonomy databases: EOL, ITI5, Z51, GBIF
» Observation and documentation of local fauna (birds, nsects,
amphibians, ete.) £
V | Field Study & Project Work
« Local biodiversity survey (college campus/pond/forest/park)
» Preparation of Field Note Book: common name, scientific name, 12

features
« Submussion of field report with photographs/drawings
« Optional mini project: “Animal Diversity in My Locality”

fds -
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Text T_'I}E[::s.ﬁ_iy_ul_yﬂ_u_ﬁngf_: 5, Other resources

Part C- Learning Resources :

Inwﬁ.-::balﬁs & "uf'eﬂchfawﬁ}_

Suggested Reading

| RL. Kotpal - Practical Zoology (

P

Lad

Detailed practical procedures with illustrations.

PS. Verma & VK Agarwal - Practical Zoology
Covers classification. dissections, and shide 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 (Z5I) Reporls & Field Guides
For biodiversity documentation and local fauna references.
Principles of Animal Taxonomy by G.G. Simpson.

Suggested equivalent
online courses

Lad b — | =

e

= 0 % 3

0.

Systematics and Biodiversity — Coursera
Animal Behaviour and Taxonomy — SWAYAM/NPTEL
Biodiversity and Taxonomy of Insects — SWAYAM/NPTEL |

Introduction to Animal Diversity — edX

Zoological Taxonomy — Udemy

Tree Thinking: Phylogenetic Analysis — FutureLeamn !
Basics of Animal Taxonomy and Classification — Udemy '
Biological Diversity ( Theories and Practical Tools) — Coursera
Taxonomy: Classifying Life — Alison

Zoology: Understanding Animal Kingdom — Udemy







Theory syllabus
Scheme A-1( For course of science Discipline having Major Practicurn Com

ponent)

Part A - Introduction N [
- PROGRAMME : PG Diploma Class: [ Year/l Semester Session- 2025-26 |
' M.5c.

Subject- Zoology

I Course Code CC-12 (Paper-11)
2 Course Title Molecular Cell Biology & Genetics ]
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.
2 e To know about Ancient Indian Concepts of the Cell

Course Learning
Outeomes (CLO)

Understand Genetic Disorders and Their Interpretation
Ancient Texts,

Understand cell structure, function, and communication.
Explain molecular mechanisms of DNA replication

transcription, and transfation.
Analyze gene regulation in prokaryotes and eukaryotes.
Discuss genetic disorders and applications o

biotechnology.
Integrate cell and genetic knowledge to understan

discases like cancer,

Students will become biomedical research, genomics
biotechnology, diagnostics, teaching, and Ayurgenomics,
in both academic and industrial sectors.

& Credit Value

06

T Total Marks

Max. Marks: G0+4) Min. Passing Marks: 40

Ill'i
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" Total No, of I,cq.turu- T uu}rmlv P

3. - —
I nrl 13- EunELnt uI llu.,'l'. uurw

rm.ln..u.l 1|_|__1__hﬂ Ir per w:.:k]n 5 hours per week

nH ] —— S To HES
I_|| “Ancient Indian Concepts of the {‘I.EII = N of Leciares]
« Philosophical parallels to cellular structure, funetion.
Membrane=structure and Funetion
e Plasma Membrane: Membrane transport mechanism; transport of
macromolecules, Electrical properties of membranes. 16
» Protein Sorting and Intracellular transport.
¢ Electrical properties of Membrane,
Structural ﬂrfﬂ.ﬂ.ni?ﬂ”{lﬂ ol i“trill:'ﬂ"ulur "rL"n'E"Eﬂ-
* Structure and Function of Nucleus, Cytoskeleton, Endoplasmic
reticulum, Mitochondria, Golgi apparatus, Lysosomes.
1 Cell signaling and Communication = |
* Hormones and their receptors, Extracellular signal and cellular |
response,
o Cell surface receptors, highly conserved components of
intracellular signal transduction pathways.
» G Protein coupled receptor systems: Regulation of ion channels;
Activation or inhibition of adenyl cyclase, activation of |
phospholipase.
» Cell signaling pathways that control gene activity: TGFB 20
receptors and Smad transcription factors; Cytokine receptors;
Tyrosine kinase receptor,
o (Cell Junctions: Types and functions; Cadherins mediated
adhesion, Catenin, actin  mediated contraction, role of
Desmosomes  for mechanical strength, tight junctions and
transmembrane adhesion, scaffold proteins, Gap junctions: |
Metabolic and Electrical actuvity; Plasmodesmata.
# Cancer: Oncogenes, Tumor Suppressor Genes, Cancer and cell
cycle, virus induced cancer, metastasis, therapeutic intervention of
uncontrolled cell growth.
[l ' The cellular and molecular basis of inheritance.
'« Nucleus, Human Chromosome structure, DNA and its type. .
| o Cell divisions: chromosomal segregation during mitosis and
; Meinsis.
¢ Inheritance; Mendelian Laws (law of segregation, law of 18
| independent assortment, law of segregation and independent |
assortment), Non mendelian Inheritance
» Gene Interaction, multiple allele, Sex linked Inheritance.
» Linkage, Crossing over.
IV o Genome Replication and Replication Associated Errors: DNA
replication (Bacterial & Eukaryotic chromosomal replication), !
Replication associated errors |
« DNA Damage and Repair: DNA damages (Oxigative damages, |
Depurinations, Depyrimidinations, Cytosine degmination, single
and double swrand breaks), Repair mechanisms (Photo | 8

G o= (=~ :



reactivation, excision repair, mismatch repair, post replication
repair, SOS repair),
e Genetic code

Pedigree analysis: Family history, pedigree symbols, construction of
pedigrees, Complications to the basic pedigree patterns.
Human genetic disorders
e Overview of Mendelian inheritance and diseases.
e Sickle cell, hemochromatosis, cystic fibrosis, Duchenne muscular
dystrophy
Huntington's disease, achondroplasia, phenylketonuria.
« Turner syndrome, Down Syndrome, Patau syndrome, Klinefelter
syndrome.
e Structural aberration of chromosomes,
¢ Genetic Disorders and Their Interpretation in Ancient Texs:
Descriptions of congenital conditions (Janma dosha) in
Ayurvedic and astrological texts,

s >




|

e

Part C- Learming Resources

Text Books, Reference Books, Other resources

e
suggested Reading

1
8.

9

Foundations of Indian Science; The Nature of Matter and the Structure
of the Universe" — C.K. Raju

"Vaisheshika Darshana" with commentaries — Translations by Satkari
Mukherjee

Model-Based Demonstration of Cell Signalling Pathways (e.g., GPCRI
and tyrosine kinase pathways).

. Study of Hormonal Effects on Plant Growth (e.g., auxin and

phototropismy,

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

Case Study on Oncogenes and Tumor Suppressor Genes with examples
of therapeutic strategies.

Cell and Molecular Biology by Gerald Karp

Cell Biology by C.B. Power,

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 — Alberts et al.

13. Molecular Biology of the Gene — James L. Watson et al,

14. Genes XII — 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 — Snustad& Simmons =

Suggested

' equivalent online

| COUrses

el L b e

MIT OpenCourseWare — Fundamentals of Biology .
Coursera - Molecular Biology: DNA Replication and Repair
Coursera — Introduction to Genetics and Evolution

edX — Cell Biology: Mitochondria.

NPTEL - “Cell Biology™ (IIT Madras)

Coursera — “Cell Biology” (Yale University)

NPTEL — “Genetics and Human Welfare” (IIT Kharagpur)

1

tTarvard Online — "Principles of Genetics (

= e
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) Part D- Assessment nnd_l_:'_'-.f:l_limii_E: - il

Suggested continuous Evaluation Methods TN

Maximum Marks ; 100
Continuous Comprehensive Evaluation (CCE) : 40 Marks

Internal Assignment | Class Test

Continuous Comprehensive | Assignment/Presentation

Evaluation (CCE); 40 |

External Assignment: Section (A} Objective type question Total-8) T

University Exam Section : 80 | Section (B): Short Question

| Time: 03.00 Hour Section (C): Long Questions
|_.'5m:.f Remarks/ Suggestion;

University Fxa mination(UE) - gy
Total 44 =

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

Part A - Introduction

|T__|"HDGRM'-1ML' PO Class: M.Se. | Year/l Semester | Session- 2025-26
IR Diploma Y el . —— N
=, ) Subject- Zoology ; =
1| Course Code [ PC-12 (Paper-11)
2 [Course Title Molecular Cell Biology & Genetics B
L | 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, _ _
5 | Course Learning Outcomes (CLO) « Understand  basic  molecular biclogy
- technigues (e.g., DNA extraction, PCR, gel
electrophoresis).
o Use microscopy to study cell structure and
I identify cellular components.
e Analyze and interprel experimental data in
molecular and genetic studies.
» Apply techniques to study inheritance patterns
and genetic traits.
« ToKnow local and regional genetic disorder.
6 | Credit Value (4
7 | Total Marks Max, Marks: "0+.0 | Min. Passing Marks: 40

'l.f\:)/ =

B




Part B- Content of the Course

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

L-T-P

Unit

Tnmcs

o Observation of Mitosis and Meiosis in plant or animal tissues (e.g.,

=

onion root tips, grasshopper testis).
Preparation and Staining of Human Metaphase Chromosomes
(karvotyping).
Identification of Chromosome Structures and types of DNA sequences
using prepared slides or chromosome models.

No. of L-E:EIIU_JT_E.

13

1

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

using bacterial cultures (e.g.. UV irradiation effect).
Demonstration of DNA Repair Mechanisms through literature-based
simulations or experimental design discussions.

15

11

Pedigree Chart Construction from given family data.
Case Studies on Genetic Disorders (sickle cell anemia, cystic fibrosis,
ete.).

Simulation or Analysis of Mendelian and Non-Mendelian Ratios using
seeds, beads, or software.

15

RY

Model-Based Demonstration of Cell Signaling Pathways (e.g., GPCR
and tyrosine kinase pathways).

Study of Hormonal Effects on Plant Growth (e.g., auxin and
phototropism).

Cancer Cell Morphology through microscopic observation of cell

]




Part C- Learning Resources |

i THLHDMMEMELMME
Suggested Reading ‘Molccular Biology Techniques: A Classroom E'ﬂ'Elﬁ'l"E'mr_}'_

Manual
by Heather Miller, . Scolt Witherow, Sue Carson
2. Experiments in Molecular Biology and Genetic Engineering
by Vasudevan &Sreekuman
3. Molecular Bielogy of the Cell ~ Problems Book
By John Wilson, Tim Hunt (companion to Alberts'
textbook),
4. Molecular Cell Biology" (textbook with lab techniques
focus)
ByLodish et al.
5. Experiments in Genetics By: David Freifelder.
6. Genetics: A Laboratory Manual
ByAlan G. Atherly, Jack R. Girton, John F, McDonald
1, Cell and Molecular Bislagy: Concepts and Experiments by
Gerald Karp
8. Biological Science Lab Manual by Vodopich & Moore
Genetics Online — Harvard Medical School (HMX) Genetics
and Genomics Program — Stanford Online
Cell Biology — UC Berkeley Extension
CDC Basic Molecular Biology eLeaming Series
stanford Online: Genetics and Genomics Program
Biotecnika: Molecular Biology Techniques Certification
UNE Online: Genetics Lecture & Lab (BIOL 1040)

Suggested equivalent online
COUTSES
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2B S







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

- - Part A - Introduction
PROGRAMME : PG Diploma | Class: M Sc. |

Suhjeci—_znding}r

..... = — -

1 Yeur/ll Semesier | Seasion- 302526

Course Code

CC-21 (Paper-1)

Course Title

Biostatistics, Ecology & Behavioural Science

Course type

Core Course

P | Cad ] P | =

Pre- requisite (1f any)

To study this course a student must have had Sul::gc:ui
Major Zoology in 3 year Graduation course.

Course Learming Outcomes (CLO) | »

Understand and apply basic statistical methods n
biology.

Know ecological systems and  population
dynamics.

Understand Indigenous Data  Systems and
Ohbservational Methodologies

Explain organism-environment interactions.
Describe key concepts in animal and human
behaviour.

Evaluate biological data to draw scientific
conclustons

Students will becomeecological research, wildlife
conservation, data analysis, environmental
consultancy, and behavioural science in acadermia

and NGOs.

Credit Value

06

Total Marks

Max. Marks: G0+#0 Min. Passing Mark._&__: 40

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

Unit Topics No. of Lccmrt

I | Basic concept of Biostatistics |

o Preliminary concept of development of Biostatistics (scope, statical
method and experimental problem) -

o« Central tendency, characteristic and measures with statistical
problem.

e Calculation of mean median and mode by different method,

o Measures of variation co-variation and analysis of variance by
ANOVA technique

» Test method: 7Z- test, F-test, T-test, standard deviation(SD),
standard error(SE), and experimental problem

18

Il | 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
o Chi square test 18
« Probability
Indigenous Data Systems and Ohservational Methodologies :
« Ancient Indian methods of systematic observation (e.g.. In
Avurveda, Jyotisha).
s Use of metrics in Ayurveda, eg. Nadi pariksha, dosha
guantification, and other semi-quantitative models.

| Ecology _
« Definition: Ecology, landscape, habitat, ecozone, biosphere reserve

I and ecosystem.

.« Habitat Ecology Introduction to Habitat Ecology: Ecological
concept of habitat. Ecological niche: niche overlap, niche
separation. Ecology of major habitats: Grasslands (characteristics,
compasition, grassland ecosystem and its distribution in central
India), Forests (types of forest, canopy cover, species composition
in different forest types). 18

« Wetland Ecology Wetlands: Wetland definition, characteristics
and distribution in northeast India, Wetland formation, Ecological
role of wetland as wildlife habitat with special reference to

Z 7 e nttad]ndia.

« Forest Ecology Forest and forest environment: Structure
forest ecosystem; Forest fragmentation, Characteristic of tropigal
trees; phenology of trees; forest seed dormancy and germinatign,
regeneration of forest trees,

IV | Foundations and Mechanisms of Animal Behaviour, \ |
o Introduction to Ethology and Behavioural Science
= I-]'Esh':leﬂLL‘rSFEELi‘-'EE: Tinbergen's Four Questions b i




Meural and Hormonal Contrel of Behaviour

Genetic Basis of Behaviour: Hentability and Gene-Environment
Interactions

Learning and Cognition: Classical & Operant Conditioning,
Habituation, Insight Leaming

Commumcanon: Signals, Modalities, Evolution of Language

18

Ethology, Evolution & Applications of Behaviour

Behavioural Ecology: Optimal Foraging Theory, Mating Systems,
Termtonality,

Reproductive Strategies and Parental Care,

Aldtruism, 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, Captive Animal
Welfare, and Etho-tourism.

Ethical and Legal Aspects in Behavioural Research (Wildlife
Protection Acts, IUCN guidelines).

18

’S\)r




Part C- Learning Resources

‘Text Books, Reference Books, Other resources

Suggested Reading

e Tad

b
7.

Biostatistics: A Foundation for Analysis in the Health Sciences 1,
Wayne W, Daniel & Chad L. Cross ;
Sokal, R.R. & Rohif, F.J. - Biometry: The Principles and Practice (;
Statistics in Biological Research

Khan, LA. & Khanum, A. — Fundamentals of Biostatistics

. Science and Technology in Ancient India - Debipragy,

Chattopadhvaya
Statistics and Truth: Putting Chance to Work— C.R. Rao (bridg..
statistical thinking and ancient methodologies)

. Odum, E.P. — Fundamentals of Ecology

Essentials of Ecologyby Colin R. Townsend, Michael Begond Jol,
L. Harper

4 e oA

8. Smith, T M. & Smith, R.L. - Elements of Ecology
9. Dugatkin, L.A. — Principles of Animal Behaviour
10. Manning, A. & Dawkins, M.S. — An Introduction to Anim|
Behaviour,
I1.Principles of Biostatistics byMarcello Pagano & Kimberle
Gauvreau.
12, Animal Behaviour by Reena Mathur,
13. The Study of Animal Behaviourby Scott Freeman and John Aleock
14. Principles of Animal Behavior by Lee Alan Dugatkin
s L5. Introduction to Behavioural Ecology by Davies, Krebs, and West
Suggested equivalent 1. Coursera - Biostatistics in Public Health (Johns Hopkins)
online courses 2. Online Master’s in Biostatistics — Brown University
3. FutureLearn — Ecology and Wildlife Conservation
4. Biodiversity, Wildlife and Ecosystem Health (Online Leamning) -
University of Edinburgh
5. Postgraduate Certificate in  Ecological Survey Techniques
University of Oxford
6. Coursera — Animal Behaviour and Welfare (Umiversity o
Edinburgh)
7. NPTEL - Animal Behaviour ( Indian case studies. inchide:
ethograms and behavioural ecology topics.)
3. Master's in Ethology — Bircham International University

Advanced Ethology and Animal Welfare - Nord University
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Practical syllabus
Scheme A-1( For course of science Discipline having Major Practicum Component)

Part A - Introduction

|

PROGRAMME ; PG Diploma

Class:
M.Se.

1 Year/Il Semester Session- 20255,

Subject- Zoology

(CLO)

e | ' Course Code PC-21 (Paper-I)
iFS Course Title Biostatistics, Ecology & Behavioural Science
3  Course type Core Course e
4 Pre- requisite (if any) To study this course a student must have had
Subject Major Zoology in 3 year Graduation
COLUrSE,
3 Course Learning Outcomes * Apply statistical tools to analyze tﬂﬂ;;ﬁ_:. :

data.

» Conduct ecological field studies and interp,
results,

e Observe and record behavioural patterns |
OTganisms.

* Use software/tools for statistical
ecological analysis.

* Demonstrate proper data collection, analys
and presentation techniques. -

‘ 6 | Credit Value
74 Total Marks

4

2

Max. Marks: €0+40 | Min. Passing Marks: 40
7T

| |

e
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Part B- Content of the Course _-'

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

“Unit

Topics | No. of Lectures
Measures of Central Tendency '
« Collection of biological data (field/lab data).
« Calculation of mean, median, mode
« Application-based problem solving.
Measures of Variation
» Application of ANOVA (One-way) using example datasets.
Test of Significance
» Performing Z-test, F-test, T-test using biological data.
Graphical Representation 25
» Construction and analysis of:
o Line diagram, Bar graph, Histogram, Pie chart
= Pictogram, Cartogram, Frequency polygon
Distribution and Correlation
+ Calculation and plotting of carrelation (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.

1

Basic & Habitat Ecology |
« Field study on niche characteristics of selected species.
» Comparative study of grassland vs. forest ecosystem composition,
» Mapping and identification of habitat zones (with reference to NE
India).
Wetland Ecology
= Field visit to a local wetland.
« Assessment of wetland flora/fauna. 25
« Study of ecological roles in nutrient cyecling, 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
diversity.

« Construction of ethograms for selected species (in lab or field)

« Observation and recording of foraging or social behaviour

« Design of behavioural experiments (e.g., maze leaming, choice |
tests) 10

« Data analysis using descriptive statistics and behaviour software

(e.e., BORIS) = ]

Vo, 2



Part C- Learning Resources

Text Books, Reference Books, Other resources

Sokal, R.R. & Rohlf, F.J. — Biometry: The Frincﬁ,{ ﬂh

Suggested Reading l. _

Practice of Statistics in Biological Research

2, Practical Statistics for Field Biology by Jim Fowler, |
Cohen & Phil Jarvis

3. Using R for Biostatistics by Thomas W. MacFarland & Jap
Yates

4. Khan, 1.A. & Khanum, A. — Fundamentals of Biostatistics

S, Odum, E.P. — Fundamentals of Ecology

6. Field and Laboratory Methods for General Ecology by Jan,
E. Brower et al.

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

8. Dugatkin, L.A. — Principles of Animal Behaviour

9. Manning, A. & Dawkins, M.S. — An Introduction to Anim;
Behaviour,

10. Biostatistics: A Practical Guide to Design, Analysis, ap
Reporting By Rupert G. Miller

I1.Field and Laboratory Exercises in Animal Behaviourhy
Edward Price or Michael D. Breed.

12. Exploring Animal Behaviour in Laboratory and Field b
Bonnie Ploger & Ken Yasukawa. 1

Suggested equivalent online 1. Graduate Certificate in Applied Biostatistics — Georgia Sta
| ourscs University (USA)

2. Coursera — Biostatistics in Public Health (Johns Hopkins)

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

4. FutureLearn — Ecology and Wildlife Conservation

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

6, NPTEL — Animal Behaviour

7. Ethology Course -  Ethology  Institute  {Global

o

W



Part D- Assessment and Evaluation

{

Suggested continuous Evaluation Methods

Intermal Assessment Marks External Assessment Marks
ul:iﬂss Interaction’ Quiz |5 Viva'Voce on Practical 1)
Attendance (5 Practical Record File IO
- Assignment(Charts/ Y Table Work/Experiments
Model/Semnar/Rural « Spotting 20
Service/Technology » Two Experiment o)
Dhssemination/ report of the
Excursion/Lab
VisitSurvey/Indusinial Visit
TOTAL 4 Total €0

Any Remarks/Suggestion:

A~

e =

=)




Scheme A-1( For course of seience Discipline having

Theory syllabus

Major Practicum Component}

Part A - Introduction

PROGRAMME : PG Diploma |

Class:
M.Sc.

| Year/1l Semester Session- 2025-7¢

Subject- Zoology 3

' Course Code

CC-22 (Paper- 11}

Pood | m—s

Course Title

Tool & Techniques, Biophysics And Bininfnrén_,}{i,__

Course type

Core Course

e | L2

Pre- requisite (if any)

To study this course a student must have I.Hd
Subject Major Zoology in 3 year Graduation cours,

Course Leamning Outcomes (CLO) | »

To understand the structure and function g
microscope.

To know the different principles of working of
mICroscope.

To understand the different cytological [
techniques.

Know about Panchamahabhutasd Biophysica
States of Matteraccording to ancient text

To know about the different systemat
pathways of biomolecules.

To have an idea of new branches of Zoolog
their importance.

Prepares students for careers inlaborator
research, biomedical instrumentation,
computational biology, and data-driven M
science research in academia and industry.

Credit Value

06

- Total Marks

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

/
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Part B- Content of the Course

Total No. of Lectures- Tutorials- Practical (in hour per week) : 5 hours per week

[="2

1

nit |

[ —— Topics

No. of LELHLI’L"r

Basic Pl‘lﬂﬂlﬂﬂ of microscopy: "hp-us of microscopes and their
brological applications, Bright-lield, microscope, numerical aperture, limit
of resolution, types of objectives, ocular and stage micrometers, Dark-
field, Phase-contrast, Differential interference contrast, Fluorescence,
Confocal, Atomic force, Transmission and scanning electron microscopy

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

I8

Electrophoresis: Agarose- and polyacrylamide gel, Two-dimensional,
Isoelectrofocussing

Spectroscopy: Beer-Lambert's law, molar extinction coefficient and
calculation, Spectroscopy, Colorimeter and UV-Vis, Spectrophotometer,
CD, Fluorescence, NMR, Spectroflucrometry

Chromatography: Paper and thin layer chromatography, Column
chromatography, Gel filtration, lon-exchange, HPLC, FPLC, MALDI

18

(TOF). Affinity purification

Panchamahabhutas& Biophysical States of Matter: Earth (solid),
Water (liquid), Fire (thermal'energy), Air (gaseous), Ether (space):
traditional descriptors of physical and physiological states.

Bioenergetics: Laws of thermodynamics, Concept of free energy,

Standard free energy, ATP as energy currency and its hydrolysis.
Water: Hydrogen bonding and structure of water molecule, lonization of
water, Concept of pH,pK and pOH, Colligative properties.

Carbohvdrates: Classification and structure, glycosaminoglycans and

proteoglycans, Glycolysis, TCA cycle, Electron transport system.

16

IV

Amino acids: Structure, Classification, Zwitter ionic properties and
titration curves,

Proteins: Various levels of structural organization of proteins, Pepude
bonds, disulphide and other types of cross-links, a-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 and Nucleotides: Biosynthesis of purines and pynmidines,
de novo and Salvage pathway, various confirmations of nucleotides.

Bivinformatics and Molecular Biology Technigues:

Introduction and scope of Biocinformatics, Data bases Nueleic acid
sequences Genomes, Protein sequence and structures,
Access to molecular biology data bases Entrez Sequence retrieval system

(SRS) Protein identification resource (PIR),

Sequence alignments and phylogenetic trees Southern and northem
blotting, Western blotting, ELISA, PCR, FACS,

In situ hybridization, FISH, RISH, Immunostaining, Microarray, , FACS,
DNA protein Interaction methods, EMSA, South Western, Proteip-protein
intéraction methods, Pull down assay, Far western Blot, FRE H"RLM

18

|f.

Yeast two hybrid system,

Wy = (b



Part C- Learning Resources

—i=

Text Hn-ukq Reference Books, Other resources

Suggested Reading

|. Principles and Techniques of Biochemistry and Molecular Hml
ByKeith Wilson & John Walker.

2. Techniques in Molecular Biology" By: John M. Walker

3. Biotechniques Theory and Practice — R, K. Sharma Biophys,

Chemistry By Upadhyay, Upadhyay & Nath.

Biophysical Techniques by lain Campbell

Fundamentals of Biophysics by Andrey B, Rubin

Biophysics: An Introduction By Rodney Cotterill

Essentials of Biophysics — P. Narayanan

Principles of Biophysics — Dr. R.N. Roy

Biophysics — Vasantha Pattabhid& N, Gautham

D Panchamahabhuta and Physiology in Ayurveda” — Dr. Subh

Ranade

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

12. Fundamentals of Bioinformatics” By Dan E. Krane & Michae| |
Raymer

13. Introduction to Bioinformatics by Arthur M. Lesk

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

15. Essential Bio informaticsby Jin Xiong

16. Bioinformatics: Principles and Applications — Ghosh & Mallick

17. Fundamentals of Bioinformatics — Krane & Raymer

18. Tools and Technigues in Biosciences (Set of 2 Volumes) byDr. Bin:
Kumar Singh, Dr. Sangeeta Mashi, Dr. Vandana Ram

el el i i o

Suggested equivalent
online courses

MIT OpenCourseWare - Experimental Biology

Postgraduate Certificate in Biophysics — TECH Umited States
Free Online Courses — Biophysical Society

NPTEL - Techniques in Biolog

Bioinformatics Graduate Certificate — Harvard Extension School

Coursera — Introduction to Biophysics(by Ecole normale supérieur:
EMBL-EBI Training — Bioinformatics Tools

NCBI Tutorials — Sequence Analysis Tools
Bioinformatics: Algorithms and Applicationg - Swayam

[0 20 1o th B e 1o
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Practical syllabus
Scheme A-1( For course of science Discipline having Major Practicum Component)

I‘nr_! A - Introduction B

PROGRAMME : PG Diploma I]_'L_'IHSH: M.Se.

| Year/ll Semester Session- 2025.3

Subjec

t- Zoology

Course Code

PC-22 (Paper-11) G

2 | Course Title

Tool &  Techniques, Biophysics 5,
Bioinformatics,

Lk

Course type

Core Course i

4 | Pre- requisite (if any)

To sluﬂy_ this course a student must hu_ve-_ih:
Subject Major Zoology in 3 year Graduat,,
course,

5 | Course Learning Outcomes (CLO)

ldentify and operate basic laboray,
instruments (e.g., centrifug
spectrophotometer, pH meter, micmscnpg;
Demonstrate aseptic techniques for microbi,
culture and handling,

Understand nucleic acid handling technique,
including DNA extraction, PCR, and ge
electrophoresis.

Understand the physical principles behin,
biological structures and processes.

Perform experiments to assess protei;
folding, enzyme kinetics, and diffusio:
Processes.

Knowthermodynamic and kinetic data from
biological systems.

6 | Credit Value

(e

7 | Total Marks

Max. Marks:€ (440 | Min. Passing Marks: 40

4

g

gl QJM
£
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Part B- Content of the Course

L-T-P

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

Topics '

No, 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,
cheek cells)

Centrifugation - Separation of Cellular Components
SDS-PAGE for Protein Analysis

Chromatography Techniques: Paper, Thin, Column, or Ion
Exchange

25

11

Determination of Abserption Spectrum of Biomolecules

Viscosity Measurement of Biological Fluids

Beer-Lambert Law Verification using UV-Vis Spectrophotometer
Thermal Denaturation of DNA (Melting Curve Analysis)

Enzyme Kinetics: Michaelis-Menten Curve and Km Determination.

15

Il

Retrieval of DNA/Protein Sequences from NCBLUniFrot
BLAST Analysis for Gene/FProtein Identification

Gene Structure Analysis using Ensembl Genome Browser
Protein Structure Visualization using PyMOL or UCSF Chimera
Phylogenetic Tree Construction using MEGA Software

Motif and Domain Analysis using InterProScan

3D Protein Structure Retrieval and Analysis from PDB

20

@”Q;M/L
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Part C- Learning Resources __"' :
Text Books, Reference Books, Other resources Tl
Suggested Reading 1. Principles and Techniques of Biochemistry and Molec,, -
Biology By: Keith Wilson & John Walker.

2. Molecular Biology Techniques: A Classroom Laborg,,
Manual— Heather Miller, D. Scott Witherow, Sue Carson

1. Biophysical and Biochemical Techniques By: Upadhy,,
Upadhyay & Nath,

4. Biophysics: Tools and Techniques By C. Syamal Roy.

5. A Laboratory Course in BiophysicsR.R. Yadav.

6. Bioinformatics; Methods and Applications By S.C. Rag,,
(includes practical problem-solving exercises)

7. Bioinformatics: A Practical Guide to the Analysis of Gey,
and Prote;:
Authors: Andreas D. Baxevanis& B.F. Francis Ouellette

8. Wilson and Walker's Principles and Techniques
Biochemistry and Molecular Biology

9. Techniques in Biophysical Chemistry by R. Rajagopalan

10. Practical Bioinformatics by Michael Agostino

11. Biginformatics with Python Cookbook by Tiago Antao

Suggested equivalent online 1
COUrses 2

. Bioinformatics Tools & Techniques — Udemy
. Foundations of Bioinformatics — UC San Diego

| 3. Bioinformatics Graduate Certificate — Harvard Extenswo
School

MIT OpenCourseWare — Experimental Biology
NPTEL — Techniques in Biology

NPTEL — Introduction to Molecular Biophysics
edX — Biophysical Chemistry (Kyoto University)

Coursera — Bioinformatics Specializatiofi (UC San Diego)
|
g
Pl
\u\ﬁk?( =
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L Part D- Assessment and Evaluation
Suggested continuous Evaluation Methods
Internal Assessment Marks External Assessment |  Marks

 Class Interaction/ Quiz 15 Viva/Voce on Practical 10
 Attendance 05 Practical Record File 1)
1' Assignment(Charts/ M0 Table Work/Experiments

Model/Seminar/Rural = Spotting 20

Service/Technology e Two Experiment 20

Dissemination/ report of the

Excursion/Lab

Visit/Survey/Industrial Visit
 TOTAL 40 ' Total 60

Any Remarks/Suggestion;

{




! 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/ Il Semester Session- 202575,

51:hjéct~_3nulugy

1 | Course Code

| Course Title

Elective-l .
Science, Society and Constitutional Marality.

Course type

VAC (Value Added Course)

s [ Lea] B

Pre- requisite (if any)

TTo study this course a student must have had O,
Four ves

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

vear PG diploma certificate or

5 | Course Learning Quicomes {CLO)

<cience. socicty, and the Indian Constitution
embedded in the Indian Constitution.

thinking as a €ivie responsibility.
e To know how constitutional
influences policy-making and societal norms.
« To know ethical reasoning to real-world 1ssu:
involving science and technology.

ethical citizen in a pluralistic society.

s | Credit Value

02

7 Total Marks

2

T

L

“Max. Marks: 60-+40 | Min. Passing Marks: 40 3

| et

CHM (Constitutional, Human and Moral Valuc: |

« To understand the interrelationship betwee: |
e To know the core values and moral visie

« To develop a scientific temper and ration:

moralin

e To understand one’s role as a responsible an:




Part B- Content of the {_‘mlrsic

Total No. of Lectures- Tutorials- Practical

Topics

|- |;'[-I‘ﬂd ll'.".'ﬂl}l'l o Sfif“fﬂ an d SLIE ift}'

Nature of science: objectivity, inquiry, evidence, and falsifiability
Role of science in human development and problem-solving
Historical interface of science and society in India

Secience and social transformation

(in hour per week) | 2 h“”’?“_ﬂ-_'“k-: S—
No. of Lectures |

T Scientific Temper and Democratic Citizenship

Scientific temper: concept and constitutional mandate (Article 51A(h))
Rationalism vs. superstition

Role of media, education, and public engagement in promoting

scientific temper

06

Science communication and public trust

|

Constitution and Morality

Meaning of constitutional morality

Constitutional values: liberty, equality, justice, fratermity, dignity
Role of Dr, B.R. Ambedkar in framing constitutional morality
Case studies; Judiciary on constitutional mora
Sabarimala)

lity (e-g-: Mavtej Johar,

-

Science, Technology and Ethics in Public Life

Ethics of emerging technologies: Al biotechnology, data privacy
Climate justice and sustainable development

Environmental cthics and constitutional duties

Ethical dilemmas in scientific research and policy-making

06

" Constitutional Mora

lity in Contemporary Contexts
pPluralism. secularism, and minority rights

Social justice movements and the scientif’ic_ {_:rutlauk
Civic duties and scientific social re Spl:ll-ns:lblhlt}f
Community SCience initiatives and citiZen scicnce

-

e

———
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Parl C- Learning Resources =y
-  Text Hnn}{.s Rcfermr:e Books, Other resources i

Suggested Reading I. B.R. Ambedkar, Annihilation of Caste B

2. Carl Sagan, The Demon-Haunted World: Science 5,

Candle in the Dark
3. Amartya Sen, The Idea of Justice
4. Indian Constitution (selected articles and preamble)
5. Science, Technology and Society — Engene Rosa, Thoy,,
Dietz, and Richard York
6. Science, Technology and Society: An Introductioy
Wenda K. Bauchspies, Jennifer Croissant & Sal Restivr,
7. The Structure of Scientific Revolutions — Thomas 8. Ky,
8. The Indian Constitution: Comerstone of a Nation
Granville Austin
9. The Constitution of India: A Contextual Analysis — A4,
Eilangovan
10. UNESCO documents on science and ethics
11.Supreme Court judgments related to constitution,
morality
12.Sheila Jasanoff (Ed.) - States of Knowledge: The .
Production of Science and the Social Order
13.Ethics 1n Science and Environmental Politics - -
‘ Benbrook & M. Elliotr
|4, Public Understanding of Science — Brian Wynne

Suggested equivalent online I

. Science, Technology and Society: edX (Harvard, M
courses

collaboration)

| 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: NPTEL (IIT Guwahati|

|
|'ﬁli'
O "
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= o Pin_D'_f‘}_-“ﬁ‘l-_‘ ssment and Evaluation
BEested continuoug villuation Methods

Maximum Marks : 100
CUBHILOIS L“mpmhﬂﬂl@i‘f.ﬂﬂﬂ“m (CCE) 40 Marks  University Examination(UE) : £0

Internal Assignment Continuous Class T
ve E el tal

Comprehensive Evaluation Assignment/Presentation Total-#4)

(CCE): 40

External Assignment: [ Weaian FAN o -

Aok : (A) Objective | 5
L'll'll‘-"f-'m“}' Exam Section : (0 Section (). sm{::;:::; :?:E:] question | Total-g0
Time: 03.00 Hour Section (C): Long Questions.

| Any Remarks/Suggestion:

I
]

e,

o o _
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Theary syllabus
Scheme A-1( For course of science Dmmplmc having Major Practicum Component)

Part A - Introduction

PROGRAMME ; PG Diploma Class: 1 Year/ Il Semester Session- 2025.3
M.Se.
Sul:n]{:-.:'. ,E.uulng}' x E
1 | Course Code CHM {Constitutional, Human and Moral Value

Elective=11

2 | Course Title Humanity, Ethics and Indian Constitution,
3 | Course type VAC (Value Added C ‘ourses)
4 | Pre- requisite (if any) To study this course a student must have had 1,

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

5 | Course Learning Outcomes (CLO) s Understand and apply human values
ethical principles in daily life.

« Analyze moral dilemmas and demonsiy
ethical decision-making skills.

s To know the historical evolution and &
features of the Indian Constitution.

e Understand examine the significance
Fundamental Rights, Duties, and Direct;
Principles.

« To propagale civic awareness and active
participate in democratic processes.

« Understand the role of ethics g
constitutional values in creating an inclus
and sustainable society.

(5] Credit Value 02

7 | Total Marks i Max. Marks:€ 0+40 | Min. Passing Marks: 40




3 N b 3 Sy e
Part B- Content of the Course

« Constitutional morality and recent debates
e Good governance and accountability in public life

Total No. of Leetures- Tutor; s ey o i
T ctures- Tutorials- Practical (in hour per week) : 2 hour per week |
M e : - . Topies 10 —==""""""TWNo. of Lectures LI
I lllt]'ﬂdul‘llnﬂ to Humanity and "l.lll.'l.:llll Values i S e i
* 7'};“’;'““‘[5 and scope of humanity and human values | '
. ole o [ X R Sy 3
% T ¢ of family, society, and education in inculeating values | 06 |
¥ tpassion, empathy, tolerance, and mutual respect |
e Value-based living: Truth, peace, non-violence, integrity
1 | Ethics and Ethical Reasoning =
e Concept and types of ethics: Personal, professional, social
» Moral development and ethical dilemmas
o Decision-making models in ethics 06
e Case studies on ethics in education, media, business, and environment
[II | Introduction to Indian Constitution B
e Historical background and making of the Constitution
e Preamble and its significance
e Features of the Constitution: Secularism, federalism, democracy, rule 06
of law
| e Citizenship and constitutional identity —
v | Fundamental Rights, Duties and Directive Principles
» Fundamental Rights: Nature, types, and case laws
e Directive Principles of State Policy: Role and sigmificance 05
e Fundamental Duties: Contemparary relevance
e Case studies on rights viclations and constitutional remedies
Vv | Contempaorary Issues and Constitution
e Role of youth in upholding constitutional values
« Social justice, gender equality, and environmental ethics o

e ————

A
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Part C- Learning Resources

Text Books, Reference Books, Other resources

tue LI T el

:-4

9.

D.D. Basu - Introduction to the Constitution of India
Nani A, Palkhivala — We, the People

R, R Gaur, R, Sangal, G. P, Bagaria - A Foundation Couyr,
in Human Values and Professional Ethics

M.P. Jain = Indian Constitutional Law

NCERT - Constitution at Work (Class X1 Political Science)
UGC — Human Values and Professional Ethics Curriculuyy,
Framework

Introduction to Ethies — William Lillie

Ethics for Our Times; Essays in Gandhian Perspective — M -
Nadkarni

A Foundation Course in Human WValues and Professiony|
Ethics — RR. Gawr, B Sangal & GPFP. Bagaria (Fy
AICTE/UGC)

|0, Introduction to the Constitution of India -~ D.D, Basu
1 1. Indian Polity — M, Laxmikanth
12. The Indian Constitution: Cornerstone of a Nation - Gramlle

Austin

I3, Ethics, Integrity and Aptitude-Subba Rao & PN Ro

Chowdhury

Suggested equivalent online
COUrses

e

“Online Course on Indian Constitution by; NALSAR

University of Law in collaboration with the Department of
Legal Affairs, Ministry of Law & Justice, Government of
India

. Advanced Constitutional Law by: SWAYAM (offered by

National Law University Delhi)
Universal Human Values by: Skill India Digital
Human Rights in India by: SWAYAM

. Introducing Indian Constitution by: Udemy

--'_.
P
-
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maximum Marks : 100

nternal Assignment Continuous
Comprehensive Evaluation
|(CC E):.4d

__Part D- Assessmeny
Suggested continug

Continuous Comprehensive |

ent and Evaluation

us Evaluation Methods

Fvaluation (CCE) ;0 Marks

=maro

Class Test
Assignment/Presentation

Total-4)

External Assignment:
| University Exam Section : g0
Time: 03.00 Hour

Scctinn (A): Objective type question
Stct{un (B): Short Question
Section (C): Long Questions

Total-B0

“Any Remarks/Suggestion;




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

L = Part A - Introduction T
_PROGRAMME : PG Diploma | Class; M.Sc. | 1 Year/ I Semester [
o do— subject- Zoology '
I | Course Code | CHM (Constitutional, Human and Moral Vajyue.
= Elective-111 :
Course Title Responsible  Innovation:  Ethics, Law,
=== B Constitution,
3 | Course type VAC (Value Added Courses) B
4 | Pre-requisite (if any) To study this course a student must have had (),
Year PG diploma certificate or Four
. : _ (Hon’s'Hon’s with research degree course).
3 | Course Learning Outcomes (CLO) = Understand the concept and scope |
responsible innovation.
* know ethical dilemmas in scientific g
technological advancement. |
» Understand legal and  constitution
principles to nnovation-related issues.
* To know policies and regulations govemnir
innovation, 1P, and public welfare.
o Understand  strategies  for  inclusyy

sustainable, and ethically aligned innovatior

Session- Iﬂ_—l__ﬁ_fg'ﬁ

2

dj

b=

6 Credit Value ' 02 ]
7| Total Marks Max. Marks:&0+40 | Min, Passing Marks: 40

_(a=
\R> st
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Total No, of Lectures. - - Lontent of the Course

. I No Eu_—_llu_l_miu!q- P ract

ACtical (in hour per week) : 2 hour per week

-— T
Foundations of Responsib|, T Opics

e Conceptofi ot :lj.-inliu“ —_— —
What is "res N e

&

" Ethics and Innovation ~— ———

L ]
(1] 3 o rameworks ¢ ;
1S EEIEMI"I” CRgapement gny in¢lusive innoy _*““j s
*  ANUCIPatoOry governange and sustainability ane

| No. of Lectures

L §)

» Ethical theories and dogiei _
’ ! s ]ETDn_n]ak - v
o Ethics in Al biotechnolg LR

Risk, uncertainty, and pi

» Hesearch ethies: i L
h 'L-U'HL-E. ].T“E..E',rlt}?. Plﬂglnﬂsnh and accountahility

g2y, d _ala science, energy, and environment
Feaulion in innovation

SUES 1N emerging te :
\ Legal Frameworks and Inngvati Sk lechno'opies

s (Case studies: Ethical issues j

(s

on (;
» [ntellectual Property overnance

Rights (IPR): Patents, copyrights, and trademarks
o Legal regulation of emerging technologies pyTights,

Innavation policies in Indi; i o ia. Nati
; a (Start-up India, National
Innovation Council) B Jadia DIGKIGESS

l:;urpnrat-t r_r:spun:iihi.lity, technology law, and liability
Case laws involving innovation and public interest

06

I|
_|

Constitution, Rights, and Innovation

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

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

Role of the judiciary in regulating technology
Constitutional morality and public interest litigation (PIL)

U6

Global and Indian Perspectives on Responsible Innovation

e UNESCO and EU frameworks on Responsible Research and
Innovation (RRI)

Indian perspective on ethics and social justice in technology
Innovation and marginalized communities: Bridging the digital divide
Policy recommendations and ethical foresight in Indian context
National Education Policy (NEP) 2020 and responsible rescarch
education

06

_ps
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_ Part C- Learning Resources -
i o — _Text Books, Reference Books, Other resources
Suggested Reading I

[ )

Ln e L

Stilgoe, 1, Owen, R, &Macnaghten, P. — Developing .
Framework for Responsible Innovation '
Gaur, R.R., Sangal, R., &Bagaria, G.P. —~ Human Values g,
Professional Ethics '
Basu, D.D. - Introduction to the Constitution of India
Deborah . Johnson — Ethics in Technology

World Economic Forum - Ethics by Design: An
Organizational Approach

Government of India = National Innovation and Start--
Policy (NISP) ;
Relevant articles from journals like Journal of Responsik),
Innovation, Science and Public Policy

Responsible  Innovation:  Managing the Responsih.
Emergence of Science and Innovation in Society” Edited b,
Richard Owen, John Bessant, and Maggie Heintz '

. The Ethics of Innovation: Navigating the Gray Area" By ¢

Pascal Zachary and Sarah J. Evanega

S:li!ﬁiil:d equivalent online I. Data Ethics, Al and Responsible Innovation by: University of
Edinburgh via Coursera
2. Responsible Research and Innovation (RRI): An Onlins
: Introduction by: University of Cambridge

H -8

Responsible Innovation for Research by: University College
London (UCL)

. Social Research Ethics by: SWAYAM (India)
. Responsible Innovation in Industry by: TU Delft
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Theory syllabus

Seheme A-1{ For course @

M.Se.

Course Code

{ seience Discipline hav
————— _PutA-Tniroduction __
PROGRAMME : PG Diploma Class:
Subject- Zoology

ing Major Practicum Component)

I Year/ 11 Semester Session- 20253 ~

_ —

CHM ( CUHE«IIHUTEIiﬂl. Human and Moral 1'5-":1|l|.__h
Elective-1V -

[

Course Title

Humanitarian in science and technology

Taa

VAC (Value Added Courses)

fa

Course type
Pre- requisite (if any)

To study this course a student must have had 0
vear PG diploma certificate or Four vy,
(Hon's/Hon's with research degree coursej.

‘Course Learning Outcomes (CLO)

s Understand the humanitarian and erﬂu.__
roles of science and technology in society

« Know scientific knowledge to real-worl
humanitarian issues like poverty, disass-
relief. health, and education.

e To know critical evaluation of technologic,
development through a human rights
social justice lens,

« Propose  responsible  and imclus,
technological solutions  that align  wir
constimtional and sustainable developmen
goals.

» Collaborate across disciplines to integra
human values into science and techneler
policies and practices. [

Credit Value

02

6
7

| Total Marks

Max, Marks: 60440 | Min. Passin E_EE'I!':S: 40

e
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= Practioat e - il
":Tﬁ_ T_I : actical _{:_II'I_hU}lr per week) © 2 hour per week
1L — ~ s Opics ——
-""'-._'-'_. 1 ] =) T T e —
|| Science, Technology, and Society - A Humanitarian View =

Part 13-

— {_'um.,-n_; of the O .
. 3 =% the . —
——"  Total No. of Lectures- TR the Course

e Historical relationship betwee
. Tﬂbhﬂlﬂfgjﬁ an‘d .h_ummT development: Opportunities and risks
« Social responsibility of scientists and technologists
e The role of empathy and ethics in scientific inquiry

' selence, technology, and humanity

. —

(6

T_'J_n;r of LE_L'ILITE:.":'-: |

Humanitarian Applications of Science and Technology

L]
pandemic response)

Disaster response technologies: Early warning systems, GIS, drones
+ Assistive technologies for differently-abled individuals

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

06

* Innovations in food security, water purification, and rural development |

Ethics, Equity, and Justice in Technology

» Ethical frameworks and moral reasoning in science

e Bias in Al and algorithmic discrimination

e Gender, caste, and class equity in access to technology
e Technology and the digital divide

06

IV

Constitutional and Policy Perspectives _
¢ Fundamental Rights and Duties related to science .Emd environment
« Constitutional values: Equality, justice, and scientific temper
« Indian policies on science and humanitarian innovation (g.g., SCIENCE,
Technology and Innovation Policy EE_FEEI} ;L
« Role of courts and legislation in guiding responsible science

06

Global and Indian Case Slm:liela-: _
» Success stories of humamtnr;_an
vind Eve Care, eChoupal) :
ﬁmaﬁ{:jﬂl case studies (e.g., MIT D-Lab, One Laptop Per Child)
' ici s innovation
Citizen science and participalory In0G |
: Integrating SDGs with science-based interventions

technologies in India (e.g., Jaipur Foot,

(6

N e
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Suggested Reading

Text Bnnl-.w Hcﬁnmrz I-lnnkx Other resources S

':-*!*4.—

o b

8.

9.

Jasanoff, Sheila — The Ethics of Invention

Amartya Sen — Development as 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 (SDGs
Reports

Indian Council of Medical Research (ICMR) and DST policy
documents i
Humanitananism 1n the Network Age By United Nation:
Office for the Coordination of Humanitarian Affairs (OCHA)
Technology and Humanitarian Action By Joel Charny ang
Kristin Bergtora Sandvik (Eds.)

10. Engineering and Sustainable Community Development” By

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

Suggested eguivalent online
COUTses

TR

. Course on Humanitarian Action — University of San Diego

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

Humanitarian Action and Peace building — UNITAR

Data and Artificial Intelligence Ethies — University of
Edinburgh

MSe International Humanitarian Affairs — University of York

-
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Part D- Asses
Suggested conting

W-‘.gnment Continuous
e amprehensive Evaluation

siment and Evaluation

nuous Evaluation Methods

Continuous Comprehensive Evaluation

_____ ton (CCE) : 80 Marks University

F.'.q;ur:nnlj_lf-!'l"-{UE': -

Class Test
Assignment/Presentation

Total-840

Tyremal Assignment:
E':‘“. yersity Exam Section : &0
Time: 03.00 Hour

E:-:f:uun LAY Objective type question
section (B): Short Question
Section (C): Long Questions

Total-G&

ﬂmysu geestion:




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

A

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

| Course Eﬂdc

T1'|Lr{'nlun:.,tm n

| Year/ Il Semester | Session- 2025-24

'Ml_Ju.l .-"uuln-y.f
CHM (Constitutional, Human and Moral Values,

Elective-V

2 Course Title

e

innovation

Course type
4 | Pre- requisite (if any)

VAC (Value Added Courses) i)
To study this course a student must have had One

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

5 | Course Learning Outcomes (CLO)

i e

e To understand the concept of constitutional
morality and its significance in research and

public life.
e To understand ethical dilemmas in scientific
research and propose value-based solutions.
e To know national and international ethical

research.

e To know on personal ethical responsibilities
as a scholar, innovator, and citizen.

+ To Gain ethical research proposals that
uphold fransparency. accountability, and
public interest.

| & Credit Value

02

Constitutional Morality and Ethics in research ang

Year PG diploma certificate or Four year|

euidelines in the planning and execution of

| 7 | Total Marks

| Max. Marks: GO+40 | Min. Passing Marks: 40

e —

&/
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|m;ﬂ Mo, of ] Letures- T

|L1I. |1' 1. "l'l1HL'f'I| llj. Ilil;_" '[ I””I"il.!

L ]
e Student-led seminars on constitutional values in research
s  Self-assessment athical mindset audit

LIH;'-:' — |_i!.':|] i howr per week) : 2 hour per week |
1| Understanding Constitutional “l::::::” . | No. of Lectures |
: E.m,m“g and m'i!_lin L:r|'.;m1.~:|i1utm||,::[ morality |
; RL .l;.:li.cg?:lh;jk:u':a::_ '«.'iai.l.}n z.m:l_um:lun. interpretation 06
e Role Son I-I.“!Llhn_w II'I!-Hl.lLIlI.u:ng,- and rrublju Tuumning
= e “onstitutional values in research and innovation policies
Il | Research Ethics: Eﬁcﬁts_nﬁ Frameworks
. Resum'u_h 'u.imgrit:.r and responsible conduct of research
x C:.Tre Principles; honesty, objectivity, transparency, accountability
: Mlﬂ.cmidum in research: plagiarism, fal:{'il'iuu!inn:mhriﬂatinn 06
Ethical clearance, informed consent, and data protection -
[l | Ethies in Innovation and Technology i
* Ethical issues in emerging technologies: Al, biotechnology, data I
science
* Innovation and its social responsibilities 06
* Intellectual property rights and equitable access
e Sustainable mnovation and inclusive development
IV | Case Studies and Indian Perspectives
s Real-life case studies on research misconduct and whistleblowing
e Indian ethics traditions and dharmic approaches to knowledge b6
e Role of regulatory bodies: UGC, ICMR, DST, ICSSR, DBT
e Integration of ethics in thesis, publication, and patents
V | Applied Learning and Presentations |
» Designing ethical research proposals
Group discussions on contemporary ethical dilemmas o

o
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| Suggested Reading

_ Part C- Learning Resources
Text Books, Reference Books, Other resources
xt Books, ReereneE Oy e

Ll b

10,

11

X)

Beauchamp & Childress - Principles of Biomedical Ethics
Shridhar Acharya Rangarajan — Ethics in Science and
Technology: A Philosophical Inquiry

Shamnad Basheer (Ed.) - Innovation and the Public
Interest

National Academy of Sciences (USA} — On Being
Scientist; Responsible Conduct in Research

UGC Guidelines — Fthics and Plagiarism in Research
Publications

NEP 2020 Document — Government of India
Constitutional Morality and the Rise of Quasi-Law By
Bruce P. Frohnen and George W. Carcy

Ethics and Emerging Technologies Edited by Ronald
Sandler

Responsible Research and Innovation: From Concepts to
Practices Edited by Vincent Blok et al.

Science, Technology and Society: An Introduction By

Wenda K. Bauchspies, Jennifer Croissant, and Sal Restivo

12. Democratic Expeniments: Problematizing Nanotechnology

and Democracy in Europe and the United States By Brice
Laurent

AR Ambedkar — Constituent Assembly Debates (Vol, I |

Suggested equivalent online
COUTses

_ Responsible Research and Innovation (RRI): An Online

Introduction by: University of Cambridge
Research Ethics and Integrity by: University of Edinburgh

_ Fthics and Good Research Practice (Onling) by: Monash

University
Global Research FEthics Certificate by: Umiversity of
Maryland, Baltimorz

. Research Ethics and Integrity Short Courses by,

DigitalCampus (in collaboration with SARIMA)

. Research Ethics for Doctoral Researchers by: University

of Nottingham

ﬁﬁ?@ P
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Maximum Marks : 100

Continuous Comprehensive Fy alua

Internal Assignment Continuous |
Comprehensive Evaluation
(CC E): 40

S“E!&-L sted Continuous BEvnlnasios EAo

I'anD nﬁ--*..

Class Test
Assignment/Presentation

ton (CCE) : 40 Marks  University Examination(UE) : 60

Total-AD

External Assignment:
University Exam Section : g0
Time: 03.00 Hour

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

Total-80

Any Remarks/Suggestion:

il




PROGRAMME PG Diploma_| Class: M Se. |

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

Part A - Introduction m
| Year/ I1 Semester

Subject- Zoology

Session- 2025-26

Course Code

'CHM (Constitutional, Human and Moral Valyes).
Elective-V1

2 | Course Title Stress Management through Yoga and Meditation
3 | Course type VAC (Value Added Course) 5
4 | Pre- requisite (if any) To study this course a student must have had One
Year PG diploma certificate or Four yey
(Hon's/Hon's with research degree course).
§ | Course Learning Outcomes (CLO) » To undestand the psychological anc
physiological aspects of stress and its impac
on health and well-being,

s To know the foundational principles of yogs
and meditation as tools for stres:
management,

s To demonstrate proficiency in selected vogs
asanas, pranayama, and mindfulnes:s
meditation techniques.

¢ To evaluate the effectiveness of traditionsl
and  contemporary  stress  reductior
techniques.

* To develop a personalized daily routine
mcorporating  yoga and meditation  fuo
emotional and mental balance.

6 | Credit Value 02
7 | Total Marks Max. Marks: & (440 | Min. Passing Marks: 40

Ffr-_r"
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i 3 Part [3. ¢ -
Total No. of Lectures. T — =dnlent of the Course

T'll1|.:|:|'|--||,.,; E -
oy ] Y 5= Prioctic: -, .
et - - T —— e = -- |
| Undurst:mdmg Stress S = i [ No of Lectures
e  Definition, cayses - N I
2 ' ..Elﬂd[}'){-; T s '
* Stress and its Impact : -Urhl]LhH Lacute, chronic, Distress) |
| e Psycholopical th o Physical and mental health | ui
[ Cores ul- SI-TLI-"";S ﬁ- rI 1 F _
M ifestyla 3. lgnt-or-flight, cognitive appraisal
* Modem lifestyle ang mental health challenpes L pprais |
I | Yoga Philus:rpﬁr and ¢ Science | —
*  Origins : .
« Ei I:E‘l:uitﬂls dEd FHncepts of yoga (Patanjali’s Yoga Suiras) |
1 ; 3 : ¥
5 1bs of yoga (Ashtanga oga) and their relevance to stress
relief 06
] 3 ' i :
i ];‘?Ile ":}_1 Pranayama (breathing control} and asanas (postures)
cientilic research on yoga and stress reduction
HIT | Meditation and Mindfulness
. Imlmdun:linn to meditation: definition, types, goals
. Mmdf ulness meditation (Vipassana), mantra meditation, and guided
Imagery 06
* Benefits of meditation: neurclogical, psychological, and emotional
* Integration of mindfulness into daily life
IV Application and Lifestyle Management
o Creating a stress-free daily routine
» Time management, nutrition, and sleep hygiene 06
» [Emotional regulation and self-care strategies
e Designing a personal stress management plan
| =
YV | Exercise |
e Daily practice of yoga asanas (surya namaskar, stretching, relaxation |
poses) : 0
: ¥ i e ; e {_
+ Breathing techniques: Nadi Shodhana, Bhramari, Kapalbhati | :
e Meditation practice: mindfulness, body scan, OM chanting
e Seclf-monitoring of stress using journals or apps




Suggesied Reading

oo -f O L o e b —

°,
14,
11.

C- Learning Resources

Part
Text Books, Reference Dooks, Other resources

12,

Swami Sivananda — The Science of Pranayama
Dr. H.R. Nagendra — Yoga for Stress Management

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

Patanjali — Yoga Sutras (any reliable translation)

Daniel Goleman — The Meditative Mind

Herbert Benson — The Relaxation Response

The Heart of Yoga; Developing a Personal Practice Ry
T.K.V. Desikachar

The Relaxation Response By Dr. Herbert Benson

The Art of Stress-Free Living By Sri Sri Ravi Shankar
Inner Engineering: A Yogi's Guide to Joy BySadhgury
(Jaggi Vasudev).

The Bhagavad Gita: A New Translation (with commentary
for stress and life management) By Eknath Easwaran

13. Yoga and Stress Management By Dr. Sharma Ramesh
Chandra
Suggested equivalent online I. Yoga for Stress Management - SWAYAM (AICTE)
COUrses 2. Stress Management — NPTEL (IIT Kharagpur)
3. Diploma in Stress Management and Wellness - SRM

Cnline
Mindfulness-Based Stress Reduction (MBSR) - Universin
of Minnesota Online

. Stress Management Through Mindfulness, Yoga, and

Meditation — Udemy

N it

[
I
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Maximum Marks © 100

Comprehensive Evaluation
| (CCE). 40

Part D- Assessment and Evaluation

ermal Assignment Continuous | Class Test Total40

Suggested continuous Evaluation Methods

i t—Li}!E’ﬂ'?!E Comprehensive Evaluation (CCE) ; 40 Marks  University Examination(UE) : 60
n —— e -

| Assignment/Presentation

External Assignment:

| Time: 03.00 Hour

University Exam Section : g0

‘Section (A): Objective type question Total-#0
Section (B): Short Question
Section (C): Long Questions

| Any Reh‘larks?ﬁugg_ésliun:

b ——
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