Option=1 (Only Course Work)
(For all UTDs/ Colleges)

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

Part A - Introduction !
PROGRAMME : PG Degree [ Class: M.Sc. [ I Year/III Semester [ Session- 2025-26 |

Subject- Zoology

lLH

5 | Course Leamning Outcomes (CLO)

" (spermatogenesis

| Couss Goda CC-31 (Paper-I)
2__| Course Title Biclogy of gametes and its development.
3 | Course type Coee Clonrsh
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). %
To understand the structure, fi unction, and

molecular biology of gametes acToss different

orTganisms.
To know the processes of gamectogenesis
and oogenesis) and the
regulatory mechanisms involved.

To know the hormonal, genetic, and
environmental factors influencing  gamete
development and fertility.

To know about stages of fertilization and early
embryonic development.

To understand and application of modern
techniques and experimental approaches to
study gamete biology and reproductive
technologies.

Understand the ethical, medical, and societal
implications of assisted reproductive
technologies.

Career opportunities in reproductive biclogy,
embryology, IVF technology, developmental
genetics, and fertility researchin clinical and
research settings. '
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& Credit Value

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

7 | Total Marks
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,_'“J Part B- Content of the Course
Uri:i.'tﬁi'-:’-:'..Tnml No. of Lectures- Tutorials- Practical (in hour per week) :5 hours per week
L Topics Mo, of Lectures
15 Ga oA
il mete biology
‘}‘ .« (Gametogenesis and its structure.
__:’.:fll-'- « Biochemistry of Semen: Scmen composition and formation,
assessment of sperm function,
ol = Owvarian follicular  growth and difi‘r:rc:ntiminn:mnmhnlcrg!r', k2
endocrinology.
'« Malecular biology of oogenesis and vitellogenesis, avulation and '
i multiple ovulation and embryo transfer technology: invivo 00CY1G,
n ol maturation, superovulation clementary idea of [VF.
11 FertilizationAndEarly Embryonic Development
- |« Recognition of Egg and Sperm: Capacitation, Acrosomal Reaction.
L'y Egg envelops and classification of €gEs.
| e Mechanism of Fertilization in reference, 1o Sea Urchin and
Mammals (Biochemistry of: *? I'erl:iIizatiun,Prefertilizatian,
Postfertilization events). : 20
e Pattern of cleavage, Morulation, Blastulation, Gastrulation
gmorphogenetic movements.
3 . Varation in gastrulation in Sea Urchin, frog, avian and mammalian
Ll embryo.
| = Neurulation, Organogenesis of Eye, limb, Heart and Gonads.
[ | Late Embryonic Development :
‘ﬂh’f: fi: o Metamorphosis in Amphibians.
&n « Axis specification in Drosophila: role of maternal genes, patterning
?i of early embryo by zygotic Benes: gap genes, pair— rule genes,
f;*' _ segment polarity genes. 20
i e Sex determination approaches in developmental biology.
~ |l s TheStem Cell concept: Embryonic and adult stem cell, disorder.
L Embryonic and adult stem cell: Blood and lymphocyle lineages,
" hematopoicsis.
« Regeneration: Epimorphic regeneration ©f salamander limb;
wMorphollaxis regeneration in hydra.
. Inborn errors of translation: mmmgenesisunvimnmema] assaults
on human development- teratogenic agents like alcohol, retinoic
acid etc. \
« Postembryonic development: growth, cell proliferation, growth
hormones; aging- BENES involved in  alteration in timing of
SOnEscence. 20
« Programmed cell death; apoptosis, autophagy and necrosis,
. Carbha Sanskara = Epigenetics and Environmental
InfluenceAncient Indian practices influencing fetal mental and

physical health:
g) Music, manird,
b) Parallels with ¢

DNA methylation)

oo B Tl

maternal mooc, diet, and lifestyle
pigenetie mechanisms (e.g., maternal st?/ss




Techniques, Ethical, Legal, and Social Issues (ELSI) in Development

® 2 5 8o g

Gene knockout and gene knock-in (CRISPR-Cas9, TALENS,
ZFNs), RNA interference (RNAi) and gene stlencing in
developmental studies.

Fate mapping and lineage tracing techniques,

Transgenesis and In situ hybridization in developmental tissues.
Ethics of human gene editing (CRISPR. habies, Germline editing)
Intellectual property rights in genetic technologies.

Public perception and misinformation about genetic interventions
Bioethical frameworks: autonomy, justice, beneficence, non- }-;;I

15
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maleficence.
aﬁff" -

5

/@;—*,cﬁgf;



Part C- Learning Resources

Text Books, Reference Books, Other resources

Ao

I. Gilbert, Scott F. Developmental Biology, Oxford
University Press,

2. John E. Hall and Michael E. Hall. Medical Physiology,
Elsevier Health Science Publisher. :

3. Brian Dale, Fertilization: From Gamete to Early Embryo,
Cambridge University Press.

4. Gautam N. Allahbadia and Caludio F. Chillik, Human
Embrvo Transfer, Springer Nature Publisher.

5. Analysis of Biological Development, 2nd Ed, K. Kalthotf,
McGraw-Hill.

6. Principles of development, 4th Ed, L. Wolpert, Oxford .

7. Essentials of Developmental Biology: IMW Slack [Latest
edition] . e

8. Principles of Development= Lewis Wolpert et al.

9. Essential Developmental Biology — Jonathan M.W. Slack

10. Gamelogenesis, Farly Embryo Development and Stem
Cell Derivation - Edited by KursadTurksen

11. Reproduction in Mammals; Volume 2 — Embryonic and
Fetal Development —F.H. Martini, M.H. Johnson

12, Human Reproductive Biology — Richard E, Jones&Kristin
H. Lopez _

13, Garbha Sanskar: A Holistic Guide to Pregnancy— Balaji

Tambe
14. Yoga and Epigenetics in Prenatal Care—articles in JAIM

Suggested equivalent online
e
o

rl
W

——

1. Introduction to Developmental Biology — NPTEL (IIT

Madras)

2. Introduction to Developmental Biology —= NPTEL (LT
Madras)

3. Genome Editing and Engineering - NPTEL (IIT,
Guwahati)

4. Coursera — Developmental Biology by UCSD (University
of California, San Diego)

5, edX — Molecular Biology of Gametes and Embryos
(TokyoTechX)

6. Swayam — Human Reproductive Physiology (11T Madras)

7. MIT OpenCourseWare — Principles of Developmental
Biology (Graduate Course)

| —
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— Part D- Assessment and Evaluation L
Suggested continuous Evaluation Methods

Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) 40 Marks University Examination(UE) : B0

Internal Assignment Continuous | Class Test Total-fj 4-¢
Comprehensive Evaluation Assignment/Presentation

(CCE): A0 i
External Assignment: Section (A): Objective type question Total-G0

University Exam Section :G0 Section (B): Short Question

Time: 03.00 Hour Section (C): Long Questions _—
Any Remarks/Suggestion:

. |
%({;\f :




_ Practical syllabus
I{ For course of science Discipline having Major Practicum Component)

m""— Part A - Introduction
_ﬁ,g%ﬁ;MME PG Diploma | Class: M.Sc. [ 11 Year/Ill Semester | _ Session- 2025-26
- Subject- Zoology

| Course Code PC-31 (paper-1)

_'CWW Title Biology of gametes and its development

Course type Core Course '

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).

| Course Learning Outcomes (CLO) » Demonstrate a clear understanding of the
structure, development, and function of
male and female gametes.

¢ ToUnderstand laboratory techniques for
observing and analyzing gametogenesis in
mode] organisms.

» To know of cellular and molecular
mechanisms - regulating gamete formation

e _ and marturation. _
e ' » Understand the effects of environmental and
gt : genetic  factors on gamete development
(1 3o through experimental observation.

04

11355‘:!:* Credit Value
W2 | Total Marks

Max, Marks:£0+40 | Min. Passing Marks: 48




Part B- Content of the Course

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

L-T-PF

|

Unit

Topics

No. of Lectures

Gametogenesis Study: Microscopic study of spermatogenesis and
oogencsis using prepared slides,

Sperm Morphology and Motility:Collection and staining of sperm
samples (e.g., fish, frog, or mammal).

Oocyte Maturation:Study of cocyte growth stages in amphibians
(like Xenopus oocytes),

Gamete Viability Testing:Performing viability staining (e.g., Eosin-
Nigrosin staining) to differentiate live and dead spermatozoa.

25

I

Study of Fertilization Mechanisms: Demenstration (through
Youtube snd other online platform) of fertilization membrane
formation in sea wrchin or starfish eggs post-fertilization.

Hormonal Regulation of Gametogenesis {Demonstration through
online platform like Youtube): Discussion or small experimental
setups showing the effect of hormones (like FSH, LH) on gamete
development (using model organisms or cell cultures).

25

II

Crvopreservation Techniques: Introduction to methods of gamete
eryopreservation (especially sperm freczing techniques).
Camete Abnormalities:Study of morphological sbnormalities i sperm

cells under the microscope. lln
/
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Part C- Learning Resources _

Text Books, Reference Books, Other resources —

IIFF_, .

1.
2
3

4,

>Eh A

o po

10.

S.C. Rastogi — Developmental Biology: Practical Manual

P.M. Basha — Developmental Biology: 4 Practical Approach

K. Vijayalakshmi & C. Ramasamy — Methods in Developmental
Biology :

B. K. Tyagi — A Textbook of Developmental Bi
Practical Zoology

J. Subrahmanyam — Laboratory
Biclogy

Scott F. Gilbert- Developmental Biol
Jonathan M.W. Slack- Essential Deve
Workbook

C.H. Dutta- Techniques in Developmental Biology

Richard Jones & Kristin Lopez- Human Reproductive Biology

Laboratory Manual _
C.R. Austin- A Laboratory Guide to Human Reproduction

ology and
Manual of Developmental

ogy: A Laboratory Manugl
lopmental Biology Practical

Suggested equivalent
online courses

L

L.

2.
3.

4.
5

6.

Gamete Biology: Fertilization and Implantation — American
Association of Bioanalysts :

Developmental Biology — Amrita Vishwa Vidyapeétham
Developmental and Regenerative Biology — Harvard Extension

School i ;
Gamete and Embryo Physiology — Texas A&M University

. Coursera — Introduction to Developmental Biology(by

University of California, San Francisco)
edX - Fundamentalsof Reproduction (by University of

Edinburgh}

2 Khan Academy — Cell Division & Reproduction
8. iBiology — Developmental Biclogy Series (Free Online), [,

- 2=
7 @”fi

G




e L L
=5

|_'_‘_—-—-—-_._

F—

Part D- Assessment and Evaluation

Euggcstc:d continuous Bvaluation Methods k.

e ——

PRS- . R

Internal Assessment Marks External Assessment | MHEEE
Class Interaction/ Quiz 15 Viva/Vooe on Practical | lu =
Attendance (05 Practical Record File -
Assignment(Charts/ 20 Table Work/Experiments 20
Model/Seminar/Rural * Spoiting 20
Service/Technology * Two Experiment
Dissemination/ report of the
Excursion/Lab
Visit/Survey/Industrial Visit &0
TOTAL 40 Total A
Any Remarks/Suggestion: 4
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1 L Theory syllnbus
-':_’&;EFI'EIHE A-1( For course of science Discipline having Maj

or Practicum Component)
i

Pait A -

Introcuction

Clnss:
M.5Se,

I =
Qeasion- 2025-26

e —]

Il Year/11l Semesler

Subject- Zoology

I

CC-32 (Paper-11)

Animal physiology and Molecular Endocrinology

Course type

Core Course

3 ;IPre: requisite (if any)

To study this course a student must have had One
Year PG diploma certificate or Four yedr
(Hon's/Hon's with research degree course).

| Course Learning Outcomes (CLO)

e Describe the structure and function of major

organ systems (e.g., circulatory, rcﬁ]:::irﬂt{:rrf}'s
nervous, excrelory, muscular, and digestive
gystems) across animal groups. :

To Explain physiological mechanisms !ikﬂ
homeostasis, nerve impulse trm_mrmssmn,
muscle contraction, and lhermmegujalt::-r{. _
Understand major endocrine glands (pitunary,
thyroid, adrenal, pancreas, —gonads) and
understand  their structure and hormonal
functions and dis-function. y
Understand the role of hormones in regulating
processes like growth, metabolism,
reproduction, and stress response.

careers in physiology research, endocrinology
labs, biomedical sciences, pharmaceutical R&D,
and hormone-based diagnostics and therapies.

Credit Value

06 ;

Max. Marks:@0+40 | Min, Passing Marks: 40 /)

200 ' Total Marks
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Part B- Content of the Course

week
Iy

Total No, of Lectures- Tutorials- Practical (in hour per week) : 5 hour pet

Unit |

No. of Lectures _

Topics

|

Tridosha System and Physiological Functions
* Vata: Nervous system & locomotion
¢ Pitta: Metabolism & thermoregulation
* Kapha: Structure & stability

Introduction Toe Digestion, Respiration And Excretion Systems:

» Definition, Divisions of physiology, Relationship of physiology with
other sciences, Significance of the study.

* Digestive system in man, Physiology of digestion, Absorptic
Assimilation, Gastrointestinal hormones and their control in digestion.

s Respiratory system in Human, Types and mechanism of respiration-
Transportation of gases, Control of respiration.

» Excretory system of human, Struture and functions of nephron, Urine
formation and its regulation.

n and

18

Cardio vascular system and nervous system:
e Blood: Composition, Haemopoiesis, formed elements, Blood
volume and its regulation, Haemostasis.
¢ Types of heart, Structure of human heart, Heart beat and Cardiac

eyele, Blood pressure, ECR and its application.

« Types and functions of neurons, Central and Peripheral Nervous
System, Synapse and its transmission, Resting and action
potential, Neuro-muscular junction.

16

IT1

Effectors And Receptors:
¢ General structure and types o
of skeletal muscle, Mechanisms of muscle contractio
changes during muscle contraction, Kymograph.
o Physiology of vision, hearing and tactile response.
e Thermoregulation in animals. Tolerance to high temperature, cold
and freezing, Physiology of hibernation and aestivation.
reshwater and marine fishes and

e Osmo-ionic regulation in fi
crustaceans — Response to hyper and hypo-osmotic media.

f muscles, Sarcomere, Ultra structure
n, Chemical

18

Adaptation to pressure in high altitude — Buoyancy.

Molecular Endocrinology :
+ Basic concept of endocrinology, discovery of hormones as

chemical signals for regulation of physiological processes.
« Evolution of chemical communication in animal systems and its
classification.
L S e of peptide and protein hormones: Storage and secretion
of hormones, molecular mechanisms of regulation. Transcriptional
and post transcriptional mechanisms of hormone biosynthesis and
gecretion.
Phylogenic analysis of hormonal structures and functions.
Inhibitors of hormone biosynthesis and their use. D

20
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| Nature of hormonal effects and actions:

Discovery of receptors in targel tissues, Mechanisms of hormone
action and signal allenuation. Signal discrimination, signal
transduction and signal amplification in hormone regulated
physiological processes.

Structural  requirements  for  successful  hormone-receptor
interactions, Receplor antagonists and their applications.
Metabolism of hormones by target and non-target tissues. of
hormones.

Hormones and behaviour- cellular and molecular actions of
semiochemicals.

18
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Part C- Learning Resources R

Suggesteﬂ Rtﬂding

Text Books, Reference Books, Other resources

Charaka Samhita — ShariraSthana !
Tridosha and Systems Biology — JAIM Tdfﬁ i
Foundations of Ayurveda Physiology — E“ PR
Animal Physiology by Richard W. Hill, Gor « NYYEE,

and Margaret Anderson. .
5. Principles of Animal Physiology by Christopher D. Moyes

and Patricia M, Schulte !
6. Animal Physiology By PS5 Verma, BS Tyagi, VK agrawal
7. Animal Physiology By A.K. Berry .
8. Animal Physiology: Mechanisms znd Adaptations By
Eckert, Randall, Burggren, and Frenc
9. Textbook of Endocrinology By K N, Shukla & P.5.
Mishra. :
10, Molecular Endocrinology by Fl‘ﬂnld:r'ﬂ F. EcéfﬂﬂﬂflzIH Loa
11. Molecular and Cellular Endocrinology by E ;:Ia : er ;
12. Essentials of Molecular Endocrinology by P.M. Lonn an
M.E. Freeman ' |
13. Hormones: From Molecules t
Kordon

el =

o Disease edited by Claude

Suggested equivalent online
COUrses

1. Coursera — Animnal Physiology (University of &lberfa}

2. edX — Physiology: the Science of Life (Untversity of
Liverpool)

3. NPTEL (Swayam) — Animal Physiology (offered by IS¢
ot [1Ts)

4. Coursera — Hormones and the Endocrine System
(University of Colorado Boulder)

5. NPTEL (Swayam) — Endocrinology (IIT Kanpur /
Madras) /

BT
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Part D- Assessment and Evaluation

M&rks 100

Suggested continuous Evaluation Methods

A |

&0
us Comprehensive Evaluation (CCE) 140 Marks University Exammﬂhﬂ'@—-—'—"'_'

1Versit Examﬁmhcm 60
Time;, H m] Hour

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

Elﬂﬂment Continuous | Class Test Total-40
Assignment/Presentation ;
SIS0 A
Section (A): Objective type question | Total-60

Any Remarks/Suggestion:

-



Scheme A-

[ ——

1{ For course of scie

nce Diseipline having Major Practicum Compaonent)

iy

PROGRAMME : PG Diploma | Class

Part A - Introduction

: M.5c. |

Il Year/liSemester | Session- 2025-26
Subject- Zoology

Course Code

Course Title

PC-32 (Paper-11)

Course type

e | Lk | o [ e

Animal physiology and Maolecular Endocrinology

Pre- requisite (if any)

Core Course -
To study this course a student must have had One
Year PG diploma certificate or Four year

Course Learning Outcomes (CLO)

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

Understand and apply basic experimental
techniques used in animal physiology
Identify major histological structures and
correlate structure to function through
microscopic studies,

Analyze  hormone functions and
mechanisms by Demonstrate understanding
of hormone production, secretion, and
receptor-mediated actions through practical
experiments and virtual labs.

Evaluate the effects of hormonal and neural
control  in maintaining  homeostasis

(thermoregulation, osmoregulation,
metabolic regulation),

o

Credit Value

04

7 Total Marks

Lt

Max. Marks: £0-+4#0 | Min. Passing Marks: 40
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-. L Total No. of Lectures-

Part B- Content of the Course

Tutorials- Practical (in hour per week) : 3 hour per week

e ——]

Topics

No. of Lectures | _

II L

Digestive System: Study of digestive enzymes: Amylase,
Pepsin, Trypsin activity experiments.

Study of human alimentary canal (modelichart/dissection of
goavrat stomach if permitted).

ngiitativc tests for digestion products (glucose, fatty acids,
amino acids).

Measurement of lung volumes and capacities using a
Spirometer,

Study of the structure of human respiratory organs
(models/charts).

Microscopic study of kidney (histology slides) — cortex,
medulla, nephron.

15

Estimation of haemoglobin content using Sahli’s method.
Measurement of blood pressure using sphygmomanometer.
Recording of heart sounds (demonstration of stethoscope use).
Study of human heart model and cardiac cycle stages (with
charts/models).

Microseopic study of muscle types (skeletal, smooth, cardiac

muscle slides). :
Thermoregulation and Osmoregulation: Study of behavioral

responses to temperature (earthworm/fish models if available). - .
Study of hormone assays| (like ELISA for insulin -

demonstration if feasible)l 1/ :
Histological study of endocrine glands (thyroid, pancreas,

adrenal slides).

20
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Part C- Learning Resources

Text Books, Reference Books, Other resources

Suggested Reading

L el S

L=

Chatterjee, C.C. — Human Ph ysiology: Practical Manual
Ghai, C.L, — A Textbook of Practical Physiology
Ramaswamy, 5. — Manual of Practical Physiology

A.K. Berry — Practical Human Physiclogy

koA, Ghosh - Practical Zoology Manual (Animal Physiology
and Biochemistry)

S. Sadasivam & A. Manickam - Laboratory Manual of
Biochemistry and Molecular Biology

Franklyn Prendergast & Michael J. Doughty -Molecular
Endocrinology: Methods and Protocols

Techniques in Molecular Biology (with Hormonal Assays) By
John M. Walker & Ralph Rapley

Suggested equivalent
anline courses

. Coursera — Physiology: the Science of Life(University of

Liverpool)
NPTEL (Swayam) — Human Physiclogy (IIT Madras

. Coursera — Hormones and the Endocrine System — University

of Colorado Boulder

- NPTEL (Swayam) — Endocrinology(by IIT Kanpur or IIT

Madras) /]
7
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Part - Assessment and Evaluation

Marks

_____lmcnml Assessment Marks External Assessiment | rks
“Class Tnterastion! Quiz 15 Viva/Voce on Practical | 10
Attendance " 05 Practical Record File | 10
- .*"l..&_tsig—nn“;-m{[{haﬁs,: 20 Table Work/Experiments
Model/Seminar/ Rural # Spotting 20
SfWiEeaTecltlmmg.y . e Two Experiment 0
- Dissemination/ report of the
Excursion/Lab
Visit/'Survey/Industrial Visit
TOTAL 40 Total &0

| Any Remarks/Suggestion:

%79:
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Theory syllabus
Scheme A-1( For course of science Discipline having Major Practicum Component)

PROGRAMME : PG Degree Class;

M.Se.

Part A - Introduction

Il Year/IV Semester Session- 202576 |

Subject- Zool oy - i

Course Code

Course Title

| CC-d 1 {Paper-1) .

Entomology and Toxicology

Ll | o ] ot

Course type

Core Course

L=

Pre- requisite (if any)

L

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).

Course Learning Outcomes { l.’ff-L{J]

e Understand and explain  the diversity,
clagsification, and ecological roles of insects, |
especially  agriculturally and  medically |
important species, ‘|

» To know nsect morphology, ph}'ﬂinlﬂg}n|
development, and behaviour in relation to their |
survival and pest potential,

o Understand the principles and applications of
Integrated Pest Management (IPM), biological
control, and eco-friendly pest control stralegies,

e Understand Detoxification through Ancient
Indian Techniques

s  Know toxicity data (such as LD, LCs0 values)
and assess the risk and safety levels of different
chemical agents on target and non-target
organisms, Food toxicant and its control
methods.

® careers inpest  management,  agricultural
hiotechnology, forensic entomology,
environmental toxicology, and public health
research.

Credit Value

(6

Total Marks

Max. Marks:6 0440 | Min. Passing Marks: 40



1 Ini
|

l" irt B- C u-nu.nl of 1I1+.1 C ourse

Total No. of L..L['|_||;|_~...- I'1.:1u|:ul-.= Practical (in hour per week) © o hour per week
"'-ILI u1 Lectures |

tI_

Topics

| Insect F]lwlulug} and Morphology

Morphology: external features and their articulation
Integumentary system: Structure, function & formation, Growth,
Moulting and Metamorphic development, hormonal influence,
Sclerotization.

Endocrine system:  Insect hormones- with reference to
metamorphosis & reproduction. Digestive & Excretory system:
Alimentary tract, digestive and excretory physiology, Malpighian
tubules, osmoregulation.

Circulatory system: Open circulatory system, hemolymph,
hemocytes, Immunity and thermoregulation. Respiratory system:
Tracheal svstem and physiology of gas exchange.

Reproductive system: Female & Male reproductive systems;
Usual and unusual modes of reproduction.

Nervous system: Components of the nervous system, Sensing the
environment - Sensory receplors, vision & acoustics.

L5

Classification of Class- insect upto order,

a. Diagnostic features with cxamples of insect order —
Isoptera, Orthoptera, Hemptera, Coleoptera, Hymenptera, |
Odonata, Lepidoptera, Diptera.

Insect growth: Endocrine and hormonal regulation, melting, and

metamorphosis. '
Insect Vector and Pathogens: Important insect vectors and their |
characteristics; mouth parts and feeding processes of important
msect vectors, Efficiency of transmission.

Transmission of plant viruses by psyllids, beetles and mutes.
Epidemiology and management of insect transmitted diseases

through vector.

16

Toxicology of Insecticides

Introduction :Definiionof  pesticides, brief history, pesticides
registration, pesticide industries and markets in world and India.
Toxicology of pesticides :LD¥50 and LC 30 , Dose-response
relationship; Carcinogenic, Mutagenic and Teratogenic effects,
Method of testing chemicals on insect and evaluation of toxicity.
Group characteristics and function of

pesticides:Organochlorines,  Organophosphorus  insecticides,

Carbamates, Pyrethroids, other plant origin bio-insecticides, |

neonicotinoids and nitrogenous insecticides; fumigants, [GRs,
attractants, repellents and anti-feedants.

Properties of few individual insecticides i.e. DDT, HCH (BHC),
Lindane, Endosulfan,  Parathion, Malathion, Carbaryl,
Cypermethrin, ete,

Toxicological symptoms ofOrganochlorinres, Organophosphorus,
Carbamates, Pyrethroids, plant origin insecticides and 1:& r
bioinsecticides.

-
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Toxicants of public health

—_— e e

Detoxification (Shodhana) Techniques

a) Plant-based detoxilication of poisons in food or drugs

by Use oleow's wurine, pghee, milk, and earth for toxin
neutralization

Toxie chemicals and their effects; Heavy metals: Fertilizers,

Radioactive substances, Automobile emissions, Food toxicants

and thewr contral methods,

Absorption. of  xenobiotics: Membrane barriers, binding of

xenobiotics and storage depots, Excretion of xenobiotics

Clecupational diseases: Pneumoconiosis (Silicosis, Anthracosis,

Byssmosis, Bagassosis, Asbestosis, Farmers lung), Plumbism and

Occupational dermatitis,

I

Natural Toxins and their health effects,

Microbial toxins: Anthrax, Botulism, Staphylococcal Enterotoxin,
Mycotoxicosis, Mushrooms.,

Venoms of invertebrates: Sponges, Coelenterates, Annelids,
Arthropods, Molluses and Echinoderms,

Venoms of Vertebrates: Fishes, Amphibians and Reptiles (lizards
and snakes),

Poisonous plants: Castor (Ricinus communis), Rosary pea (Abrus
precatorius), Hemlock (Conium maculatum), Water hemlock
(Cicutavirosa). Cyanogenic  plantss Hydrangea (Hydrangea
pamiculata).

e — ]

T




—r k

J-"m‘l C- L l..-nl1l1l|1|-:. Resources
= = |L-"H Hr_unl:,\ H'.I;_'I._TLI'II.I. Books, Other n.,l-mm s

| Suggested Reading b

The Principles of Inseet Physiology, Wu{,uuuurth Vincent |

B, Chapman & Hall Ltd, USA

2. Gullan, P.J. & Cranston, P.5. — The Insects: An Outline of
Entomology

3. The Insects: Structure and function, Chapman, R. F.
Cambnrdge University Press, UK

4. Richards & Davies - Imms General Textbook of
Entomology

| 5. Physiological system in Insects, Klowden, M. 1., Academic

Press, USA A general text book of entomology, Imms . A.

3., Chapman & Hall, UK

Srivastava, K.P. — A Textbook of Applied Entomology ,

Avurvedic Pharmaceutics (Rasa Shastra) — Dr. D. Joshi

Detoxification Methods in Ayurveda— AYU Journal

Chapman, A D. — Insect Structure and Function |

I{} Mair, M.R.G.K. — Insects and Mites of Crops in India

1 1. Principles of Insect Morphology, Snodgrass, R. E., Lﬂrﬂell |
Univ. Press, USA The Insect Societies, Wilson, E. O,
Harvard Univ. Press, UK .

12. The Toxicology and Biochemistry of Insecticides by Simon |
Yy

13. Toxicology Of Insecticides by Dr SB Singh,Dr. AK Badaya, |

Dr. SN Upadhvyay

Los o

Suggested equivalent online I. Entomology Courses on Coursera

COUrses 2. Entomology Courses on edX

3. University of Florida — Clinical Toxicology Distance
Education Program

4. University of Flonda — Forensic Toxicology Program

5. American College of Toxicology (ACT) - Cﬂmmumg f

| Education







Scheme

Practical syllabus

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

- _____ et  PantA- Introduction 4
PRDGRIM_E_;}igﬁiN_uma Class: 11 Year/1VSemester | Session- 2025-26 '
bl MSe: [ - !
AT Subject- Zoology
1 | Cowrse Code PC-41(Paper-1) _
|2 | Course Title ) | Entomology and Toxicology
_ 3 | Course type Core Course
5 Pre- requisite (if any) To study this course a student must have had One
' Year PG diploma certificate or Four year
I e {Hon's/Hon’s with research degree course).
? Course Learning Outcomes (CLO) e Identify and classify important insect orders
and families using standard taxonomic Keys.

¢ Demonstrate  proficiency  in Insclt
collection, preservation, pinning, and shde
preparation technigues,

e Understand insect morphology (wings, legs, |
antennae, mouthparts) through dissection |
and microscopy. :

e To Know bicassays 1o determine the !
toxicity (LDs, LCs) of chemical and |
biological pesticides on msects,

e Understand of different pesticides and
natural insecticides under laboratory and
semi-ficld conditions.

« Apply Integrated Pest Management ([PM]
technigues in a simulated or real-world
setting. considering ecological |
sustainability.

04

6 Credit Value

Total Marks

| Max

Marks: G040 | Min. Passing Marks; 40

|

gﬁgf S U i



Part B- Content of the Course

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

L-T-P -~
— o Topics No. of Lectures

| « Morphology: Study of head and its sclerites of honeybee and | T
cockroach.

e Study of mouth parts of cockroach, housefly, honeybee,
mosquito and butterfly.

* Study of wings and their venation, Different types of antennae |
and legs of insects,

* Study of stinging apparatus of honey bee.

* Taxonomy: Identification of insects belonging to different
groups up to orders and sub orders. =

* Study of various types of social insects and their nests.

» Agncultural Entomology: Collection and identification of
economically important msects and various stages of their life
history,

* Visits to agricultural fields and forests for on spot study of

| pests and damage caused by them.

1 * Identification of common vectors of plant pathogens- aphids,
leafhoppers, whiteflies, thrips, beetles. nematodes; culturing 10
and handling of vectors: demonstration of virus transmission
through vectors- aphids, leathoppers and whiteflies.

111 * Insecticide formulations and mixtures; quality control of
pesticide formulations; laboratory and field evaluation of
bioefficacy of insecticides; bioassay techniques; probit
analysis.

» Toxicological testing method, General tests, acute toxicity test, 15
LC50 and LD50 test,

* Visit to toxicology laboratonies.. '

A » Histopathological/histochemical study of liver, kidney and
brain Iaﬁer exposing suitable experimental organisms exposed
to various toxicants.

* Study of wvarious natural toxins producing organisms 15
(microbes, plants and animals) based on syllabus. Writing
report on any one type of occupational hazardous event in the

past. |‘
|




Sugpested Reading

~ Part C- Learning Resources

Iur.l l!-uul-:'i Reference Books, Other resources

2

1.
2.
i

4.

8.

A Manual of Practical I Hlﬂlﬂﬂh]g}"h}" M.C. Muthuraman
Laboratory Guide to Insect Identification by R.C. Fisher

Prukash A & Rao J. 1997, Botanical Pesticides in Agriculture

Lewis Publ,, New York.

Perry AS, Yamamoto |, [shaaya | & Perry R. 1995, Insecticides

in Agriculture and Environment, Narosa Publ. House, New

Delhi,

. Practical Toxicology: Ewaluation, Prediction, and Rask" by

David Woolley and Adam Woolley
Handbook of Toxicologyedited by Michael J. Derelanko and
Mannfred A, Hollinger

. Practical Manual of Entomology (Vol. I & IT) By Vasanthara

David & T. Kumaraswami
Laboratory Manual of Entomology By R.C. Saxena & R.C.

Srivastava :
Entomology: Laboratory and Field Manual By V.P. Sharma

10, A Manual of Practical Entomalogy (Vol. I — Insect Morphology

& Systematics) By M.M. Trigunayat

Suggested equivalent
online courses

i

R Bl gt

NPTEL: Insect Pest Management and Pesticide Application |
Technology

edX: Insect Biology and Ecology

Introduction to Entomology (NPTEL — IIT Kharagpur)

Insect Biology and Management (ICAR e-Courses)

Bug Basics: The Science of Insects (eCornell)

Biological Control; Theory and Application (Coursera —
University of Copenhagen) B,

e e
M




Part D- Assessment and Evaluation

Suggested continuous ;-‘.Gﬁiﬁiu_n Methods

Internal hﬂr:q-:me_n-t Mar!-gg | External Assessment Marks
Class !mer'n:'num Qm? _j_ B = Vivi, _"_"l."-f___1-|..|.. on Practical 10
L-:';ﬂ'[{.‘ndﬁnLE : (05 | Practical Record File 10
| Assignment(Charts/ = Table Work/Experiments
| Model/'Seminar/Rural e Spotting 20
service Technology o Two Experiment 20
| Dissemination/ report of the
Excursion/Lab
| VisitSurvey/Industrial Visit
! Total £4

TOTAL

Any Remarks/Suggestion:

}\/




Theory syllabus

Scheme A-1( For course ol 5¢

ience Discipling having Major Practicum Component)

Part A - Introduction i
PROGRAMME : PG Degree | Class: M.S¢. Il Year/1VSemester Session- 2025-26
e ek b ":|-'|.lh!|LL'l _éE‘:’_l“E"' - = e - —

| [CouseCode | CCAd(Paper-ll) )

| > [CouseTle ___ |lchihyologyandLimnology

3 " ey G Uy R T e e, | |

4 (Ih*::urfq‘t:ﬁn_ (famy) | 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).

S | Course Learning Outcomes (CLO) e Understand and explain the taxonomic diversity,
systematics, and evolutionary relationships
among fishes.

- e To know about Ethno-Ichthyology and Folk
Knowledge

o Describe the anatomical and physiological
adaptations of fishes 1o different aquatic |
habitats.

e Amalyze modem and indigenous fishery |
practices and their sustainability.

o Understand and explain the structure, function, |
and dynamics of freshwater ecosystems (nvers, |
lakes, wetlands). |

o lIdentify and classify key freshwater flora and |
fauna, including plankton, benthos, nekton, and
aquatic plants,

* Analyze abiotic (e.g., pH, dissoived oxygen,
emperature) and biotic (e.g. lood webs,
competition) components regulating freshwater
COVITONmMents.

» Evaluate freshwater pollution sources, impacts
{ayrtmphiualinn_. bivaccumulation), and
mitigation measures,

e Provides career opportunities in  fisheries
science, aquaculture, aquatic ecology, water
quality management, and conservation of
freshwater ecosystems.

6 Credit Value i

7__| Total Marks Max. Marks: @040 | Min, Passing Marks. 40

A M=

{0



Part B- Content 1-'-I"1]'E"{11|r5r:

Productivity of water bodies: Concept of productivity, primary,

secondary and tertiary productivity, Factors affecting productivity, | |

o) 000 Topics __ No. of Lectures
I . U]‘igtl‘t and evolution of fishes, classification of hNshes as pmpl_‘lﬁcd h}’ ST e
Berg.
* Ethno-Ichthyology and Folk Knowledge: Knowledge of fish behaviour,
mugration, spawmng, and lunar cyeles in tribal and coastal societies 15
* Fish integument, Types of scales and growth studies
e Locomotion in fishes, Alimentary canal and digestion in fishes,
Accessory respiratory organs, Air bladder, Weberian ossicles and their
functions, Excretion and osmoregulation
11 » Nervous system and acoustic -lateral line system, electric organs in =
fishes, Sound producing organ,Bioluminiscence, Adaption in fish habitat,
Migration in fishes, Sexual cycle and fecundity, Gono-somatic index
» Induced breeding in fishes,Hypophysation and breeding in Major carps, 15
Dry and wet bundh breeding in carps,
= Fish reproduction and development, Fish diseases and their control
I o Types of ponds, collection of fish seed Management of hatcheries,
nurseries, rearing pond and stocking ponds,aquatic weeds and their
control, Methods of fish preservation,
e FEconomic importance and Fish by-products, Transport of live fishes and
fish seeds, Fish marketings, Fish co-operatives, Role of fisheries in rural 15
development
e Composite fish culture, Riverine fisheries, Sewage fisheries, Coastal
fisheries, Paddy field fisheries, off shore and deep sea fishenes, Prawn
culture, Pearl culture, Fisheries resources in M.P.
IV | Limnology
« Limnology Definition historical development and scope of Limnology.
o Types of fresh water habitats and their ecosystem-
a) Ponds, Streams and rivers.
by Lakes: Origin and classification. 20
« Morphometry: Use of various morphometric parameters and Zonation.
» Eutrophication - causes, consequences and control mechanisms.







_H:-L':ggcstni Reading

 Text Books, Reference Books, Other resources

Part C- Learning _H_i..!h.l.‘lll'ﬂfh

I. Fishes: An Introduction to lchthyology by: Peter B. Mayle
& Joseph 1. Cech

2. The Diversity of Fishes: Riology, Evolution, and Ecology by
Gene S, Helfman, Bruce B. Collette, Douglas E. Facey

3, Textbook of Fish Biology and Fisheries by B. R. Khanna
and H. R, Singh

4, A Texthook of Ichthyology by S5.P. Biswas

5. Limnology: Lake and River Ecosystems by Robent G
Wetzel

6. Fishes: An Introduction to Ichthyology by Peter B. Moyle & |
loseph . Cech

7. General & Applied Ichthyology: Fish and Fisheries by S.K. |
Gupta & P.C. Gupta

8. Fundamentals of Ichthyology by S.P. Biswas

9. lchthyology: An Introduction to Fish Science by Thomas
Keenan

10. Freshwater Ecology: Concepts and Environmental

11. Applications by Walter K. Dodds & Mart R. Whiles

12. Brihat Samhita — Chapters on Water Bodies .

13, Ancient Indian Hydrology and Ecology — I GNCA Bulletin

14. Ecology of Freshwater and Estuarine Wetlands by Daroid P.
Batzer & Rebecca R. Shantz

15. The Biology of Streams and Rivers by Paul 9. Giller &
Bjorm Malmgvist

16, Goldman CR. And Home AJ. 1983, Limnology, Me Graw |
— Hill International Book Compan

| Suggested equivalent online
COUTsSes

1. Tropical Parasitology: Protozoans, Worms, Vectors and
Human Diseases.Platform: Coursera, Offered by. Duke
University & Kilimanjaro Christian Medical University
College.

2. Introduction to Parasitology — INTEGBI X401, Platform:

LIC Berkeley Extension
3. Parasitology, Platform; International Wildlife

Rehabilitation Council.
4. Fundamentals of Freshwater Health, Platform: Freshwater |

Health Index
5. Freshwater Ecology and Ecosystems, Platform: Ecology

Training UK |
6. Aguatic Ecology and Management, Platform: Cranfield |
University [
[ | J
) el



- . — Eﬂz.bumn.,d :.ﬂnumu}tl‘- Ev JI“ ition “amdﬁ
| Maximum Marks - 100

- Continuous Cumpnhht‘l‘al‘-’f-‘ Evaluation (CCE) :40 Marks  University Examination(UE) : G0
Internal A Assignment Continuous | Class Test Total-40
Comprehensive Evaluation Assignment/Presentation

(CCE): 49 ) |
External Assignment: Section (A); Objective type question | Total-gl)
University Exam Section :&0 Section (B): Short Question

I'T M 00 Hour : Section (C): Long Questions =

L?t_ﬂ.tmarka. Suggestion: y

/

o o]

f




PROGRAMMI:

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

i Part A
PG Dploma | Clasg: M. Se, |
H1E1UL1I .-""rh:b]n;rl..__,:r-

-_“H roduction

[ Year/IV Semester | Session- 2025.75

| |CourseCode
2 | Course Title ll'i'ltll.:r_ug:-, and L:n_'lrrufng:,-r__ =" |
|3 | Course type Core 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 Learming Outcomes (CLOY) o Collect, preserve, and identify different |
types of parasites from various hosts using |
microscopic and staining techniques.

* Prepare permanent and temporary mounts of
parasitic Organisms for detailed i
morphological study,

e Collect and identify freshwater organisms |
such as  phytoplankton, zooplankton, |
macroinvertebrates, and aquatic plants.

* Measure and analyze key physico-chemical
parameters of freshwater (e.g., pH.
temperature, dissolved oxygen, turbidity,
conductivity).

o Use field equipment such as plankton nets,
Secchi discs, DO meters, and water
sampling bottles proficiently.

o Assess freshwater pollution levels through
biological indicators and chemical analvsis
techniques (e.g., BOD, COD estimation)

3 Credit Value 04
7 Total Marks Max. Marks:a0+40 | Min. Pa.*ising Marks: 40

3\*>/

,t} ‘



Part B- Content of the Course
Total No. of Lectures- Tutorials- Practical (in |

1our per week) | 3 hours per week

= —

L“‘_’r_.

= E-Tip e i e P k]
Unie [ s _ Tapics Bl P | No. of Lectures |
I ."l-lur_pﬁ;iﬁ;}' & Anatomy : : ) |
. ldentification of external features of cartilaginous and bony fishes
. Dissection to study digestive, reproductive, and nervous systems
(preferably models o virtual tools) | k5
. Mounting of fish scales (cyeloid, ctenoid, placoid, ganoid)
. {'_lhﬂun'aﬁnn of fin types and their modification |
s o Study of accessory respiratory organs (e.g., Clarias, Anabas) -
Il | Fisheries and Aquaculture Techniques
«  Survey of a local fish market or fish farm
« Identification of exotic vs, indigenous fish species 10
«  Study of fish preservation techniques (salting, drying, freezing)
« Hatchery visit (if possible): learn induced breeding and larval
rearing methods.
il Introduction to limnelogical instruments (Secchi disk, water samplers,
thermometers, ete_ ).
Light and Temperature Studies: Measurement of light penetration
using a Secch disk.
Chemical Characteristics of Freshwater:
a) Dissolved solids; Total Dissolved Solids (TDS) measurement
b} Carbonates & Bicarbonates: Alkalinity testing using litration
: methods
! ¢} Phosphate and Nitrate: Colorimetric  analysis using 20
i spectrophotometer or test Kits
. d) Turbidity: Using turbidity meter or visual methods
Dissolved Gases Analysis:
a) Dissolved Oxygen (DO): Winkler's method
h) Carbon dioxide (CO:): Titration method
£) Hydrogen Sulphide (H.S): Lead acetate method
d) Seasonal Variations: Comparative analysis using data from
different seasons or archival data
LIV pH and Conductivity
: a) Measurement of pH using pH meter
b) Conductivity as an indicator of 1onic content
Biological Analysis (Biota Study)
a) Collection and identification of phytoplankton and zooplankton
using plankton net and Preparation of permanent slides 15
b) Survey and identification of aquatic insects and birds.
Field visit to local pond/streamy/lake for sample collection and basic
observations
Water Quality Testing
a) Biochemical Oxygen ﬁnand (BOD): BOD test !
| b Chemical Oxygen Denjand (COD): Dichromate reflux method /
Mol s [
- ._-;;*"’J —) W) -



Suggested Reading

Texi Books, H'-|1-'|L||Ll H“l:‘rl-.‘n ”lhn;:l ||_~.n1|rLu -

F‘.ul - L 1..n|a|raL HLHl'l'IIII._I._H

1. "Practical F'qiTqI‘\IlH'l'l‘l:,} K.D. C i1.11[L|F'3'Z‘

"Medical Parasitology: A Practical Approach” — Ruth Leventhal

& Russell F. Cheacdle

1, "Laboratory Manual for Parasitology” — Mohammed Raf)

4. "Essentials of Parasitology” - Gerald D. Schmidt & Larry 5.
Roberts (Lab Manual)

5. "Textbook of Clinical Parasitology” — C.K. Jayaram Panicker

6. "Parasitology: A Conceptual Approach” — Eric 8. Loker & Bruce
V. Hofkin (with Lab Exercises Supplement)

7. "A Manual of Freshwater Biology™ - R. W, Pennak

8, "Limnological Methods" - G, E. Fogg

T

9, "Mecthods for the Examination of Waters and Associated |

Materials" - HMSO (UK)

10."Standard  Methods for the Examination of Water and |
Wastewater" — APHA, AWWA, WEF

11. "Practical Limnology” — D.S. Rao & P.K. Gupta

12, "Freshwater Ecology: Concepts and Environmental Applications” |
- Walter K. Dodds

13."A Textbook of Limnology" — Gerald E. Lind & Lawrence M,
Smith,

Suggested cquivalént
| online courscs

Coursera - “Parasites and Human Health™ (Duke University)
edX ~ “Essential Human Parasitology™ (Doane University)
OpenWHO - “Malaria Microscopy”

LabXchange — “Parasitology: Life Cycles and Diagnosis™
WHO-TDR eLeamning — “Tropical Parasitic Diseases™
iBiology - “Host-Parasite Interactions™ Series

MOOC — “Freshwater Ecology” (University of Zurich via
Coursera)

HydroLeam - “Introduction to Limnology”

Coursera — “Waler Resources Management and Policy™
{(University of Geneva)

10.edX — “The Science of the Ocean™ (University of Southampton)
11.NPTEL - *Aquatic Ecosystem” (IIT Madras)

R At e

o

|
p— .%-—#-f—;-
b




- ~ Part D- - Asgessment and Evaluation

== = 5 l."-nl.Ud continuous Evalu: L|:|c:|rL M:.l]mclu.

___ Internal Assessmen! .Il'i'i.b | External Assessment | Marks
Class 11‘IlLr‘i.u:_l|EnT.QuIH Viva/'Voce on Practical L}
mmn.;[ﬂm,,:"“__' i :]"3 | Practical Ru_nrd File 1
!"'ub‘i115_r1m.3n[{;jhm5x | ;‘U | Table "r'rur]»:fopcnnH.nh
Model/Seminar/Rural I *  Sporing 20
Service/ Technology s Two Experiment AL

Dissemination/ report of the
Excursion/Lab

Misit/Survey/Industrial Visit

TOTAL A0 Total A0

_Any Remarks/ Suggestion:




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

I_"-]II A - ]f'l|1|'l|.|l||,_|||'|||

PROGRAMME : PG Degree | Class: M.Sc, 1 Year/IV Semester Sesston- 202595
e IL"-l.1'|"'~p..l.l- .-"'u_w'-]nu-., = N
| Course Code EESC (Employability, i.::1_1_[I-'L‘|‘.'I'-E:!'H3III’ﬁ|!I||:'|_ Skills |
. | Courses) ||I_Ll1w_-' =
_;f"_ | Course Title | ( areer .11|d i la ALY '1[|nn *:k 1 for 5¢C I-E'I'ILI: ur.Lrln.m_-,
3 | Course type . ‘-.’m_ 1"-’.1]“': Added Courses)
4 Pre- requisite (if any) [ II." l-.1L|;n;|'-.. :|1.;'Z}';Erw':['ﬁﬂalm must have I|.1-:Ll [].w

| Year PG diploma  certificate or  Four year
, ) (Hon’s/ 'Hon's with research degree course).
5 | Course Learning Outcomes (CLO) | * To identify personal strengths, carcer interests, |
and potential pathways in science-related fields.
* To Understand effective communication and
collaboration skills in acadermc and professional
contexis.
* To apply problem-solving and design thinking
methods to real-world scientific challenges

¢ To analyze the components of innovation and
| | entrepreneurship within seience and technology
domains.
* To develop basic career tools such as resumes,
cover letters, and personal pitch presentations,
®# To mtegrate professional ethics, digital hteracy,
| ! and a growth mindset into career planning.
|
11’6 {'rc-:iﬂ Value 2 I
7 | Total Marks | Max. Marks: 0440 [ Min. Passing Marks: 40




—

Part B- Content of the Course

Fetal No. of Lectures- Futorials- Practical (in hour per week) (2 hour per week

Mo, of Lectures

! _Ur_|_:| T Topics
| Career I‘qulli-ng-:-.lllli Personal Deyelopment
o Carcer mapping: identifyving strengths, values, and interests
o  Resume building, cover letters, and LinkedIn optimization Ay
. o Sofi skills: time management, adaptability, and emotional intelligence
e  Cirowth mindset and lifelong learning
— — -
11| Communication and Professional Skills i
e Scientific and technical communication: writing abstracls, Teports, and i
emails :
e Presentation and public speaking skills 06 ‘
[nterview preparation and group discussion techmques
| o Digital literacy and workplace etiquette |
TR :
- 111 Innevation, Design Thinking, and Problem Solving
¢ [ntroduction to creativity and innovation in science
o Design thinking framework (Empathize, Define, Ideate, Prototype, |
Test) | 06
» (Case studies of scientific innovation and social tmpact
o Tools: brunstorming, SCAMPER, mind-mapping |
IV | Entrepreneurship and Startup Ecosystem
s Basics of entrepreneurship: idea to MVE
» Business model canvas and lean startup principles o
» Science-based startups and technology commereialization
s Support systems: incubators, accelerators, and funding avenues
o
V| Intellectual Property and Ethics in Innovation
o Introduction to [P; patents, copyrights, trademarks, and licensing
o Inmovation ethics; social responsibility, data ntegrity, and
sustamnability 06
o Open science and collaborative innovation
e National Innovation and Startop Policy (NISP), NEP 2020, and Atal ’

Innovation Mission

K@/ B U 4




l‘ntl C- [wumru._, F[liuluq.l.*-.
||,_'~.,I Hl"li"l:k‘\ I?.L!-.rLrlu. Books, ”1]“_.1 TEsSOUrces

| Suggested Reading 1.

b,

_-\-]

5,

Fina HuEIJ__, in'-.lyln Out: Get Ideas Out of Your Head and |

Into the World

Tim Brown - Change by Design

IDEQ.org ~ The Field Guide to Human-Centered Design
(Free download)

. Yashavant Kanetkar & Pradeep Motwani - Let Us

Communicate

WIPO — Understanding Intellectual Property

Government of India — National Innovation and Startup
Policy for Students and Faculty (2020)

UGC Guidelines on Life Skills (Jeevan Kaushal)

The Innovator's DNA: Mastering the Five Skills of
Disruptive Innovators By Jeff Dyer, Hal Gregersen &
Clayton M. Christensen

Design Your Life: How to Build a Well-Lived, Joyful
Career By Bill Burnett & Dave Evans (Stanford d. school)

10, Careers in Science: A Complete Guide to Career Faths in

Science By American Association for the Advancement of
Science (AAAS)

11. Innovation and Entrepreneurship in India: A Practical Guide

By Dr. V. 8. Mahajan (Indian Author)

12. The Lean Startup By Eric Ries

COUrses

Suggested equivalent online 17

X

Google Project Management: Professional Certificate by,
Cioogle on Coursera
IBM Data Science Professional Certificate by: IBM on

Courser

. Design Thinking for Innovation by: University of Virgini on

Coursera

Entreprencurship in Emerging Economies by: Harvard
University on edX

Career Success Specialization by: University of California,
Irvine on Coursera

[nnovation and Entrepreneurship Program by: Indian
Institutes of Technology (IITs) on NPTEL (National
Programme on Technology Enhanced Leaming)

Soft Skills Development by: University Grants Commission
(UGC) on SWAYAM

Digital Skills: Anrtificial Intelligence by: Accenture on |
FutureLearn. :




CEES Part D- Assessment and Evaluation
o :~.‘.uggr~:lml continuous Evaluation Methods

Maximum Marks ; 100
_ Continusus Comprehensive Evaluation [ /CE) 40 Marks  University Examination(LIE} :& 0

| Internal .*f.u.-higmﬁ-e':1i Continuous | Class Test | Total-£0
| Comprehensive Evaluation Assignment/ Presentation
LCCE) % 0 .
External '_.'l.ﬁﬁsignmcm; | Section (A): Objective tvpe question | Total-60
Umiversity Exam Section : =0 Section (B): Short Question
Tame: 03.00 Hour | Section (C): Long Questions

| Any Remarks'S ugg:g:_::n:.':ln:




Theor

v syllabug

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

__PartA .

E‘Rﬂ{;lif\;»{hil_ PG Dagfﬁc o f Class:

Subject- Zoology

Introduction . 1

Il Year/IV Semester | Session- 2025-26

EESC (Employability, Entreprencurship, Skills |

| | Course Code
Courses)- Elective-11

2 | Course Title Scientific  research emplovability  and
entrepreneurship _ |

3 |[Coursctype VAC (Value Added Courses) L.

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 rescarch degree course).
5 | Course Leaming Outcomes (CLO) s To understand the principles and processes”
of scientific research and inguiry.
« To develop core employability skills relevant
. to research careers in academia and industry,

*» To identify and evaluate opportunities for
seience-based entreprenaurship and
innovation.

¢ To know entrepreneurnial tools such as design
thinking and business modeling to real-world
problems.

* To understand ethical, fegal, and societal
aspects of research and start-ups,

6 | Credit Value 02
1 | Total Marks | Max, Marks: 40+40 | Min. Passing Marks: 40

A
=
- |
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G|

Part [3- Content of the Course

Tatal No. of Lectures- Tutorials- Practical (in |'H_J_|_||' per week) (2 hour per week

— T{'l|‘.lil.;'5

ST o - g
I | Foundations of Scientific Research

i _:_Emplﬂ:r'ﬂh“j'?' Skills for Researchers

¢ Nature and purpose of research in science
»  Types of research: basic, apphed, translational
Formulating research questions and hypotheses
Research design and methodology basics

No, of Lectures

06

Critical thinking and analytical reasoning

o Communication and scientific writing

» Digital tools for research and collaboration

* Resume writing, interviews, and job readiness

L

Intreduction to Entreprencurship and Innovation

* Concept of entrepreneurship in science and technology
[nnovation models: Design thinking, Lean Startup
Scrence-based start-ups: Case studies from India and globally
* Entrepreneurial mindset and opportunity identification

(6

IV

Building a Career thmuéh Research and Innovation
* DBridging research and industry; Technology transfer, incubators

* Funding sources: Government (DST, DBT, MSME), private investors,
international grants

* Patent basics and intellectual property rights (IPR)
» National Innovation and Startup Policy (NISP), NEP 2020 provisions

1|r|"

Ethics, Sustainability, and Impact in Research & Business
* Research ethics and scientific integrity
Sustainable development goals (SDGs) in research and innovation
Social entreprencurship and inclusive innovation
¢ Responsible research and innovation (RRT)

06
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Text Husﬂ-.ﬁ Reference H{IULH {thu 1|._,*-,HI.ITLLH

Suggested Reading

PuH L LT!1.II'|L. Ih.'wuru._-:_'-.

1. Scientific Research by C.R. Kothari & Gauray Garg

2. Design Thinking for Strategic Innoyation by Idris Mootee

1. UGU Guidelines on Life Skills & Research Ethics

4. WIPO — IP and Innovation Toolkils

5. Research Methodology: A Step-by-Step Guide for
Beginners By Ranjit Kumar

6. How to Write and Publish a Scientific Paper By Barbara
Gastel & Robert A. Day

7. Enhancing Employability in Higher Education: ffrireur|
Guidance and Skill Development By M. Dash & P,
Mahapatra

8, Innovation and Entrepreneurship: Practice and Principles
By Peter F. Drucker

9. Entreprencurship Development (UGC/AICTE
Recommended) By S.S. Khanka

Suggested equivalent online
COUrses

. Scientific Research by Coursera “Understanding

Research Methods™ (University of London)

2. dX - “Introduction to Scientific Research™ (TU Dle]ﬁ]

3. LinkedIn Learning — “Master In-Demand Professional Soft
Skills™

4, MIT OpenCourseWare — “Entrepreneurship 1012 Who 15
your customer?”

5. Harvard Online - “Entreprencurship Essentials™

6. Coursera — “Innovation: From  Creativity to
Entrepreneurship” (University of [llinois)

7 Online Platforms: NPTEL, Coursera, SWAYAM
(Innovation, Entrepreneurship, Career Skills)

8. National Innovation and Startup Policy(NISP) by MHRD




e T Part D- Assessment and Evaluation

Suggested continuous Evaluation Methods

Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) :40 Marks  University Examination(UE) & 0

-El."lll?mlﬂ .-"'l,,g-‘.sig:n:n]q: nt Continuous Class Test | Il'l'.'I[-'.’I!-d-”
Comprehensive Evaluation Assignment/Presentation

(CCE):40 £ =, i
E.‘ilﬁ:n]ﬂ[ -I"'LSSIEI'I]'IIL‘I"H': Section {ﬂ_}.' 'D]Jjﬂ'l:tll?f t:'rpﬁ' L'[U.E'Stiﬂll'l | Total-£4)
University Exam Section ;&0 Section {B): Short Question

_Time: (3.00 Hour | Section (C): Long Cluestions

LAny Remarks/Suggestion;




Theory syllabus
Scheme A-1{ For course of science Discipling having Major Pr acticum Component)

[ Part A - |l1lr{_'l_«_tlu1:!mr1 e
PROGRAMME : PG Degree Class: [l Year/TV Semester Session- 2025-26
M.Sc. | —
— Subject- Loology
EESC (Employability, Entrepreneurship, Skills

Courses)- Elective-111
Course Title Future skill for scientific career and start-ups

| 'Course rﬂ:'-e - VAC (Value Added Courses)
To study this course a student must have had One

Pre- requisite (if any)
Year PG diploma certificate or Four year

(Hon «/Hon's with research degree course).
Understanding of emerging scientific and
digital skills.
s Apply critical thinking, prc:-blf:m -solving, and

communication in research settings.
e« Develop a basic start-up or innovation

proposal.
o Identify funding and incubation support for

scientific start-ups.
e Use tools for data analysis, scientific writing,

and collaborative research.

] Course Code

A e | B

5 | Course Learning Outcomes (CLO) .

i Credit Value 02
Total Marks Max. Marks: 60448 | Min. Passing Marks: 40
[/
I
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_.-

——

s s




:__lil_i_ll. \

Part 13- t"uun.nl of the Course

[otal No. of Lectures- Tutorials- |’h actical (in hour per week) :2 hour |Jx.| week

Topics

[ lrllrmlm:tluu to Future Scientific Careers

Emerging areas in science and technology (Al, genomics,
s¢lence, ¢tc.)

Interdisciplinary rescarch and the role of transdisciplinary skills
Overview of scientific career pathways: academia, industry,
and consultancy

Role of sustainability and ethics in future science carcers

climate

policy,

Il | Employability Skills for Scientists

Soft skills: Communication, teamwork, leadership, and adaptab

ility

Personal branding: CV/resume writing, Linkedin profile, job

Interviews
Professional conduct: Scientific  ethics, collaboration,
competency

Workshops on mock interviews and career storytelling

cultural

Il | Digital Skills & Tools for Research and Innovation

Basic data tools: MS Excel, R/Python (introductory)
Research productivity tools:

i) Reference managers: Zotero, Mendeley

b) Online repositories; PubMed, Google Scholar, Seopus

Introduction to Al-based tools for research (e.g., Elicit, ChatGPT for

researchers)
Plagiarism detection and publication ethics

"'\-::- of Lectures

b5

3]

L]

IV | Innovation and Scientific Entrepreneurship
Understanding innovation in science; problem identification, value

creation
Design Thinking & Ideation in science projects
Lean Canvas model for science-based start-ups

Case studies of Indian science-based entrepreneurs (e.g., Biocon,

AgniKul, String Bio)

Introduction to [P (Intellectual Property) basics for research

translation.

6

YV | Indian Start-up Ecosystem and Support Systems
{ Government support initiatives: Startup India, Make in India, Atal |

Innovation Mission
Funding bodies; DST, DBT, BIRAC, MSME, etc.
Roles of incubators, accelerators, technology transfer offices

How to apply for grants and starl-up competitions {¢.g., Hackathons,

TIDE, NIDHI-EIR)

g6
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_Part C- Learning Hmmnu.u i

Text Books, Reference I'-!unkk Other rcqnurccﬁ '
Suggested Reading | National Innovation and Start- up Policy (MHRD 2019y |

1

2, "Design Thinking for Strategic Innovation™ — Idris Mootee

3. “Start-Up India: An Overview” — DPIIT Handbook

4. “The Startup Owner's Manual™ — Steve Blank & Bob Dorf

3. "Data Science for Beginners: 4 Books in 1" — Alex
Camphell

6. "The Craft of Rescarch” — Wayne C. Booth, Gregory G,
Colomb, and Joseph M. Williams

7. "Soft Skills; The Software Developer's Life Manual® -
John Sonmez

8. "Zero to One: Notes on Startups, or How to Build the
Future" — Peter Thiel

9. "Lean Startup” — Eric Ries

| 0. National Innovation and Start-up Policy (NISP 2019) -
MHRED Innovation Cell

11."The 7 Habits of Highly Effective People" — Stephen R.

Covey
Suggested equivalent online l. SWAYAM /NPTEL: Innovation & Entrepreneurship
COUTSES . 2. Coursera; “Foundations of Innovation and
| Entrepreneurship”™ (LNSW Sydney)
3, edX: "Becoming an Entrepreneur” (MIT)

4. Tools
o CGoogle Scholar, ResearchGate, Scopus
o Mendeley/Zotero
o Canva (for pitch deck design)
o ChatGPT and Ehcit for research ideation

,.i_
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2 Part D- Assessment and Evaluation
Suggested continuous Evaluation Methods

Muaximum Marks ¢ 100
C l‘lntmmam 8 mnlmhhﬂ‘-““ E 'n.{_:_n_!_umin_n__l_l;-[:|i,_1 40 Marks

University E xamination(UE) :6 0

Internal Assignment Continuous | Class Test | Total10
Comprehensive Evaluation Assignment/Presentation
(CCE)A0 = M g, o
| External Assignment: Section (A); Objective type question Total-£0
Unm,r-mg, Exam Section :f U Section (B): Short Question
- Time: 03,00 Hour _ Section (C): Long Questions )
CAny Remarks/Suggestion;
f’i
i "‘-FF'_'_

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

Part A :_H‘L}{il_l_t‘_t:l_nn

PROGRAMME : PG Degree Clnss

Subject- Zoology

1 | Course Code

11 Year/IV Semester | Session- 2025.75

EESC (Employability, Entrepreneurship, Skills
Courses)- Elective-1V

2 | Course Title Scientific  innovation and  entreprencurship |
essentials
3 |Coursetype VAC (Value Added Courses)

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). "

5 | Course Learning Outcomes (CLO)

o Understand key concepts in scientific
innovation, ideation, and entrepreneurship. ¢

o Know real-world challenges and propose |
science-based innovative solutions.

» Develop and evaluate a basic business model
using tools like the Lean Canvas.

o Identify and navigate India’s start-up and
funding ecosystem.

» Apply IP fundamentals and ethics in
innovation development.

o

Credit Value

02

7 | Total Marks

e
.
o=

o

Max. Marks: 60-+49 | Min. Fassil,ng:hrlarks: 40

PS i
@M |



—— " Part B- Content of the Course
Unit [

I | Understand iFg S—ci-r.?l ific Inn ovation

Total Hu_l‘.l!' i

1_¢|.:t_uraz? Tutorials- |-'Til.l:.'-t]'1:_t}.! {1n h['l-l..]r'_ per week) 12 hour per week

' ™ "T-cchires
Topcs No. of Lectures

. Definition and types of innovation: incremental, disruptive, frugal, and

open innovation _ 3 |
. Innovation in the scientific method: research-to-marketl journcy
. Case studies of Indian scientific mnovations .
+ Role of innovation n solving sustainable development goals (5DGs)
11l Ideation and Design Thinking in Science _
« Principles of design thinking: empathize, define, 1daatu_, prototype, test
. Idestion tools: brainstorming, mind mapping, SCAMPER
. Application in scientific contexts: problem-to-solution flow 06
«  Creativity and lateral thinking,
III | Foundations of Scientific Entreprencurship
» Who is a scientific entreprencur? Traits and mindset
«  Difference between invention, innovation, and entrepreneurship
«  The journey from lab to market: technology readiness levels (TRLS) 06
«  MVP (Minimum Viable Product) and value proposition design.
I =
IV | Research and Development:
« Market research and valhidation technique,
« Product development and prototyping. 06
» Innovation metrics and performance evaluation.
Vo | Intellectual Property and Ethics in Innovation
» Basics of IP; patents, copyrights, trademarks, industrial designs
« Patenting process and patent databases (India, WIFO)
s IP protection for research output 06

« FEthics in innovation: plagiarism, data manipulation, environmental

impact |

o 4
M~ s



___ PantC- Leamning Resources
Text Books, Reference Books, Other resources

Suggested Ral:ling

il

B L

- “Science, Technology and Innovation Policy (STIP)” —

- Innovation and Entrepreneurship: Practice and Principles

Disciplined Entrepreneurship: 24 Steps to a Successful
Startup — Bill Aulet (MIT Press)

The Startup Owner's Manual- Steve Blank & Bob Dorf
Design Thinking for Strategic Innovation — ldris Mootee
The Lean Startup — Eric Ries

National Innovation and Start-up Policy (NISF) 2019 -
MHRD Innovation Cell

Government of India (latest draft)

By Peter F. Drucker

Commercializing  Innovation:  Turning  Technology
Breakthroughs into Products By Marc H. Meyer & |
Frederick G. Crane

Innovation and  Entrepreneurship Development: A
Practical Approach By Dr. Renu Arora & S. Chand
Publishing

10, Scientific Method in Brief + Scientific Research as a

Career By Hugh G, Gauch & Finlay MacRae

Suggested equivalent online
COUrses

6,

. Innovation, Business Models and Entrepreneurshipby |

NPTEL / SWAYAM — Government of India

. Design Thinking for Innovationby: University of Virginia |

on Coursera

The Science and Business of Biotechnology by: MIT on
edX

Entreprencurship; Start-up and Innovation Management by
Udemy

Startup India Leaming Program (Government Certified)
on: hitps:/fwww startupindia. gov.in

Startup India; An Overview” — DPIIT, Government of
India (

e
o P M %/



IT.1rI [3- Agsessment and E valuation
Suggested continuous Evaluation Methods

Maximum Marks © 100

Internal -"'.:.aﬂ.tnn--.m Continuous | © Cluss Test Taotal-fi
!C.--‘.Irn|'n4J1..¢m,,11I e Evaluation Assignment/Presentation
LICTE): 20 a n - o ——_JJ||=S

I I'_:'i[{.'l'l_‘,ﬂ] J'"n"'n"'-li..l1l‘.|1'ﬂﬂ|. Section (A): G'hjECE.I"u"E [vpe L.]_UL‘H[iI;J-I'L lotal-£9
Uniy ersity Exam Section : £ Section (B): Short (haestion

Time: 03.00 Hour Section (C): Long Questions

Any Remarks/Suggestion;

Continuous unlpuhcn\m Evaluation (CUE) 40 Marks  University Examination(UE) &0

%\ﬁ/ B =




Theory syllabus
Scheme A-1( For course of science [hscipline having Major Practicurm Component)

Part A - Introduction

PROGRAMME : PG Degree

Class;
M.Sc,

—

[l Year/ [V Semester Session- 2025-26

Suhject- Zoology

EESC (Employability, Entrepreneurship, Skills

| Course Code
Courses)- Elective-¥ Al
2 | Course Title Lab to market: Career and business skills for |
scientist, |
3 | Course type VAC (Value Added Courses)
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}. -

5 Course Learning Outcomes (CLO)

. Identify pathways for converting scientific |
research into marketable innovations or | \
SErVICES.

. To Understand key career skills including |
communication, teamwork, and project
pitching. . |

+ Build foundational business  acumen
including value proposition design and

customer discovery.
. Understand commercialization frameworks, |
intellectual ~ property,  and regulatory |

pathways.
. Navigate India's innovation, incubation. and

funding ecosystems.

Credit Value

(2

= Fis

Total Marks

Max. Marks: £0+40 [ Min. Pgssing Marks: 40




—————— Pari B- Content'of the Coliize _
Tutorials- Practical (in hour per week) :2 hour per week B

Total No, of Lectures- 1UIOTAIST 7 1 . |
Guiv] ™ ey - Topicy No. of Lectures |
|| From Lab Bench to Marketplace )
«  What is "Lab to Market™? — Concepl and relevance
« (ase studies of successful academic spin-otis 06
« Translational research: from prototypes (o products
o Identifying the “nroblem-solution™ fit .
Il Carcer Skills for Scientists -
« Resume & Linkedln for scientific careers
. Scientific communication: pitching, public speaking, technical-to-
nontechnical translation (s
«  Teamwork, collaboration, and interdisciplinary workspaces

[l | Basics of Business for Scientists
|« Business literacy, revenue, cosls, margins, basic accounting

« Value proposition and customer discovery
«  Minimum Viable Product (MVP) for scientific solutions (s

« Lean Canvas for scientific start-ups

IV | IP, Licensing, and Regulatory Basics
» [P types and patenting process
« Role of technology transfer offices (TTOs) 06
» Licensing vs. spinow
. Overview of repulatory approval pathways (FSSAl, CDSCO, BIS,

elc.) '
V| India's Innovation and Start-up Ecosystem
. Introduction to Startup India, Atal Innovation Mission, DBT-BIRAC,

DST-NIDHI
» Incubators and accelerators: how to apply (3
« Research grants, fellowships, and funding for science entrepreneurs. ;

b 2 gl




Part C- Learning Resources R |

Suggested Reading :

Fad ol

Text Books, Reference Books, Other resources ' E|
1

"Disciplined Entreprencurship” — Bill Aulet (MIT Press)
"The Lean Startup” — Eric Rics
"The Startup Owner's Manual” ~ Steve Blank & Bob Dorf

4. "The Scientist's Guide to Writing" — Stephen B. Heard

3. "How to Write and Publish a Scientific Paper” — Barbara
Gastel & Robert A Day

6. "Intellectual Property Rights: A Management Perspective"
— Christophe Geiger

7. WIPO - P far [nnovators Toolkit;
https:/fwww.wipo.int/ip-outreach/en/tools/

&, National Innovation and Start-up Policy (NISP 2019) —
https://mic_gov.in/nisp

9. Startup India Learning Program -
https:/'www startupindia, gov.in

Suggested equivalent online 1. Startup India Learning Program on: Startup India Portal
courses 2. SWAYAM / NPTEL - Innovation, Business Models and

Entreprencurship

3. Coursera — Science-Based Business: From Research to
Startup

4. edX — The Science and Business of Biotechnology

5, Futurelearn — Translational Research: From Bench to
Bedside

6. Udemy — Entrepreneurship for Scientists o

W
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Theory syllabus

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

PROGRAMME : PG Degree |7u'm

M.Sc

Part A - Introduction

1l Year/IV Semester | Session- 2025.25

Subject- Zool Eunlnf::,

Course Code

EESC (Employability, I‘nlr‘cprcneurshtp. Skills
- Courses)- Elective-VI

2 | Course Title Career and entrepreneurship skill for 21" century |
3 | Course type VAC (Value Added Courses) i
4 | Pre- requisite [1r 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).

5 | Course Learming Outcomes (CLO) « Understand  essential 21st-century skills
such as critical thinking, collaboration,
communication, and adaptability.

« To Know a personalized career development
plan based on self-assessment and industry
trends.

« Understand key  concepis of
entrepreneurship  and  evaluate  viable
business ideas.

« Apply innovation and design thinking
techniques to real-world problems.

« Navigate India’s start-up and innovation

1 support ecosystem effectively.

6 | Credit Value o iR L 2

7 | Total Marks

N

/G/

| Max. Marks: G0+40 | Min. Passing Marks: 40 f
i

I

(bt



Pt M= Clomtent ol the Course
_ Fotal No. of Lectures- Tutorials
Lt Toples

| Introduction to 21st Century Skills

o Skills Tor the future workforce: 4Cs (Creativity, Cntical thinking,

rctical (in hour per week ) (2 hour per week

r"||r al I_q'l_‘l TR |

Communication, Collaboration) 113

« Lifelong learning and adaptability
«  Digital literacy and emotional intelligence,

M | Career Planning and Professional Growth
»  Personal SWOT analysis and career goal setting
o Resume building and LinkedIn profile optimization
o Interview skills and professional communication L]
« Freelancing and gig economy options,

I | Entreprencurial Mindset and Opportunity Recognition
« Characteristics of successtul entrepreneurs
«  Design thinking for ideation
« ldentifying problems, user needs, and market gaps e
« Business opportunity analysis and validation.

- IV | Building an Entreprencurial Venture

« Introduction to start-up lifecyele and Lean Startup model
« Business Model Canvas: key components UG
« MVP, customer discovery, and product-market fit
« Funding options: bootstrapping, venture capital, government grants.

Vo | Innovation Ecosystem and Support in India |
» OQOverview of the Indian start-up ecosystem: Startup India, Atal |

[nnovation Mission, MSME schemes |

« Role of incubators, accelerators, TBI, and innovation hubs U |

« Intellectual Property Rights (IPR): basics and significance
« Ethics, sustainability, and social entreprencurship.

Wo o=
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Suggested Reading

Part C- Learning Resources
Text Books, Reference Books, Other resources |

I
2
3

3

. T A e E— = - &5 i = |
"The Startup Owner's Manual” — Steve Blank & Bob Dap
"Designing Your Life" — Bill Burnett & Dave Evans

. "Career Development and Planning" — Robert Reardon et

al,
"The Lean Startup” — Erie Ries

"Mindset: The New Psychology of Success” — Carol |
Dweck

"Rework: Change the Way You Work Forever® — Jason
Fried & David Heinemeier Hansson

Startup India Leaming Modules =
https:/fwww startupindia.gov.in

WIPO IP for Innovators Toolkit — https://www.wipo.int

Suggested equivalent online
COUTSES

SWAYAM/NPTEL — Life Skills for the 21st Century by.
IIT Madras

Startup India Learning Program by: Invest India &UpGrad
AICTE NEAT — Employability Skills for the Future
Career Success Specialization by: University of California,
Irvine Coursera

Entreprencurial Mindset and Skill Set by Babson College
[ MIT on edX

215t Century Skills for the Workplace by: University of
Leeds and Institute of Coding on FutureLearn

LinkedIn Learning — Developing a Career Plan..

N

e
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{}ptinll—! {(Course Work & Research Waork)

(For UTD's [ Colleges having recognized rescarch cenfre)

Theory syllabus

Geheme A-1{ For course of science

1| Course Code

= TPait h_-hmnil“*"ﬂl —
"~ PROGRAMME : PG Degree | Class: M.Sc. | 11 Year/lll Semeste
| PROGRAMME : PG AT —
| CC-31 (Paper-1) . _

Discipline having Major Practicum Component)

r | Session- 202526 |

Biology of pametes and its development,

5 Course Learnin g Dutcomes {CLG_}-

| To study this course a student must have had One

2 | Course Title _
3 | Coursetype Core Course_
4 | Pre- requisite (if any)

s To know the processes of gametogencsis |

Year PG diploma certificate or Four year

{Hon's/Hon's with research degree course). _

» To understand the structure, function, and?
molecular biology of gametes across different

Organisms.

[ﬁpcrmatugenez-;is and uugenesiﬂ} and the |
regulatory mechanisms involved.

s To know the hormonal, genetic, and
environmental factors influencing gamete
development and fertility.

¢ To know about stages of fertilization and early
embryonic development.

s To understand and application of modern
techniques and experimental approaches 1o
study gamete biology and reproductive
technologics.

o Understand the ethical, medical, and societal
implications ~ of  assisted reproductive
technologies.

» Career opportunities in reproductive biology,
embryology, TVF technology, developmental

genetics, and fertility researchin clinical and |
research settings.

| 6 | Credit Value

(6

7 | Total Marks

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




Part B- Content of the Course
Fotal Noo of Lectures- Tutonald- Practical (in howur per week) :5 hours per week
Lt lopics | No. of Lectures
| Camete biology |
e (Gametogenesis and its structure
o Riochemistry of Semen: Semen  composition and  [ermation
assessment of sperm function,

o Ovanan  follicular  growth  and  differentiation:morphology, “
endocnmology
*  Molecular biclogy of oogenesis and vitellogenesis, ovulation and |
multiple ovulation and embryo transfer technology! invive oocyte,
maturation, superovulation elementary 1dea of [VF
L Fertilization And Early Embryonic Development 4
s HRecognition of Egg and Sperm: Capacitation, Acrosomal Reaction,
Egg envelops and classification of eggs,
* Mechanism of Fertilization in reference to Sea Urchin and
Mammals { Brochemistry of fertilization, Prefertilization,
Postfertilization events), 20
o Pattern of cleavage, Momlation, Blastulation, Gastrulatron
scmorphogenetic movements
* Vanation in gastrulation in Sea Urchin, frog, avian and mammalian |
embryo.
= | = Neurulation, Organogenesis of Eye. limb, Heart and Gonads. y
Il | Late Embryonic Development
e  Metamorphosis in Amphibians. -
* Axis specification in Drosophila: role of maternal genes, patierning |
of early embryo by zygolic genes- gap genes, par— rule genes, | 3
segment polanty genes, 20
» Sex determination approaches in developmental biology
s The Stem Cell concept: Embryonic and adult stem cell. disorder,
e Embryonic and adult stem cell: Blood and lymphocyte lincages. | |
hematopolesis. ,
v o Regeneration: Epimorphic regeneration of salamander limb, :
Morphollaxis regeneration in hydra
+ Inborn errors of translation: teratogenesisenvironmental assaults |
; on human development- teratogenic agents like alcohol, retinoic |
acid elc.
1 + Postembryonic development: growth, cell proliferation, growth
‘ hormones; aging- genes mvolved in alleration in timing of
SOTESCENce. 20
| Programmed cell death: apoptosis, autophagy and necrosis,
I Garbha Sanskara -  Epigenetics and  Environmental
InfluenceAncient Indian practices nfluencing fetal mental and |
physical health: |
¢) Music, mantra, maternal mood, diet, and lifestyle

d} Parallels with epigenetic mechanisms (e g, maternal stress
DN A methylation) '




v

Giene knockout and gene knock-in (CRISPR-Cas9, TALENS,
ZFNs), RNA interference (RNA1 and gene silencing in

developmental studies,

Fate mapping and lincage tracing techniques.

Transgenesis and In sitn hybridization In developmental tissues.
Ethics of human gene editing (CRISPR babies, Germline editing)

Intellectual property rights in genetic technologies.

Public perception and misinformation about genetic interventions

Bioethical frameworks: autonomy, justice, beneficénce, non-

maleficence,

i
/é;_:;\!"'ﬂ.rf-
o
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Part l_’- |.1:;|r|1|||.y_ Resonrces

lext Books, Reference Books, Other resources

Suggested Reading

sSuggested equivalent online
courses

. Glbert, Scont F, Developmental Biology, Oxlord
Umiversity Press.

2, John E. Hall and Mhchael E. Hall, Medical Physiology,
Elsevier Health Science Publisher

1. Bnan Dale, Fertilization; From Gamete to Early Embryo,
Cambridge University Press,

4, Gautam N, Allahbadia and Caludio F. Chillik, Human

Embryo Transfer, Springer Nature Publisher.

Analysis of Biological Development, 2nd Ed, K. Kaithoff,

MeGraw-Hill

6. Principles of development, 4th Ed, L. Wolpert, Oxford

7. Essentials of Developmental Biology: JMW Slack [Latest
edition] .

8. Principles of Development— Lewis Wolpert et al.

9. Essential Developmental Biology — Jonathan M, W. Slack

10. Gametopenesis, Early Embryo Development and Stem
Cell Derivation — Edited by KursadTurksen '

11, Reproduction in Mammals: Volume 2 — Embryonic and
Fetal Development -F. H. Martim, M.H. Johnson

12, Human Reproductive Biology — Richard E. Jones&Kristin
H. Lopez

13, Garbha Sanskar; A Holistic Guide to Pregnancy— Balaji
Tambe

LA

——————rn

Madras)

1. Introduction tw Developmental Biolegy - NPTEL (T
Madrias)

3. Genome Editing and Engineering — NPTEL (T
Cruwahati)

4. Coursera — Developmental Biology by UCSD (University
of California, San Diego)

5. edX — Molecular Biology of Gametes and Embryos
(TokvoTechX)

6. Swayam — Human Reproductive Physiology (11T Madras)

MIT ﬂpﬁﬂ{:ﬂu reeWare Pring |;|.| es of DE\"EI{JP mental
Biology (Graduate Course) f

=3
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Part D- ﬁ.s:-cnsmem nn:J E w]u.mnn

.‘l.’l'.uiﬂmm Mnrk:. 100

Comprehensive Evaluation
(CCE): 40

L R

fntcm'{l -"Lsmgnmcnti nnhmmm [ C'lass Test
Assignment/Presentation

it

i 0 Marks

External Assignment:

Time: 03.00 Hour

| University Exam Section : &l

I

Hnwr:rmlv }'mlmmmmr:u[li_ll 30

Total g0 ol -G}

Section (A): Objective type question | Total-60
Section (B): Short Question
Section (C): Long Questions

o e T T B S S e ek




|
3
4

_| Course Code
 Course Title
| Course type

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

Part A -
PROGR; "uM]'-]l PG nllilil.'l'l‘l'lulJ Class; M Se. |

"‘!Lﬂ'I'LLI !..un1:1H.r___
| PC-31 (paper-I)

]1|.11|.1r.h|.d|m'| _ ===
I Year/I Semester |  Session- 2025-26

Biolagy of pametes and its development

Core Course

—

Pre- requisite (if any)

- Course Leaming Quicomes (CLO)

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).

e Demonstrate a clear understanding of the
structure, development, and function of
male and female gametes.

e ToUnderstand laboratory techniques for
observing and analyzing gametogenesis in
model organisms,

e To know of cellular and molecular |
mechanisms regulating gamete formation
and maturation.

» Understand the effects of environmental and
genetic factors oo gamete development
through experimental observation.

Credit Value

(hd

| Total Marks

“Max. Marks: 0+ 0 [ Min, Passing mma- 40

e

w%@z



Part 13- t'n11_[q_:_|_1_!: of the Course
Totm] No, of Lectures- Tutorinlss Practical (in hour per week) : 3 hours per week

| L-T-P — — |
L5 L — O L L No. of Lectures
| o  Gametogenesis Study: Microscopic study of spermatogenesis and | '
oogenesis using prepared slides,
e Sperm Morphology and Motility:Caollection and staiming of sperm
samples (e.g., fish, frog, or mammal)
e Oocyte Maturation:Study of ooevte growth stages in amphibians 45
(like Xenopus oocytes),
s  Gamete Viability Testing:Performung viability staining (e.g., Eosin-
Nigrosin staiming) to differentiate bive and dead spermatozoa.
1l e Study of Fertilization Mechanisms: Demonstration (through | S
Youtube and other online platform) of fertilization mcmhrﬂnﬂl
I formation in sea urchin or starfish eges post-fertilization, |
, * Hormonal Regulation of Gametogenesis (Demonstration through | 23
online platform hke Youtube): Discussion or small experimental
sefups showmyg the effect of hormones (like FSH, LH) on gamete
development (using model organisms or cell cultures),
il » Cryopreservation Techniques: Introduction to methods of gamete
cryopreservation (especially sperm freezing technigues)
*  Gamete Abnormalities:Study of morphological abnormalities in sperm 16
cells under the microscope, T
i !
r'
]
b

N
ot
Mo st
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|

.|i__

| suggested Reading

]
:_1.|
4

s

L

; Part C- Learming Resources
'] exl Hﬂnka Ii‘.-.ll:n,nu_ Ihmk-: Cither resources

| Rastogi l]uml::pmun | Biology: Practical Manual
I’.I"v.i. Basha — Developmental Biology: A Practical Approach |
K. Vijayalakshmi & C. Ramasamy Methods  n
Developmental Biology
B, K. Tvagi — A Textbook of Developmental Biology and |
Practical Zoology
J, Subrahmanyam — Laboratory Manual of Developmental
Biology
Scolt F. Gilbert- Developmental Biology: A Laboratory
Manual
Jonathan M.W. Slack- Essential Developmental Biology
Practical Workbook '
C.H. Dutta- Techniques in Developmental Biology
Richard Jones & Kristin Lopez- Human Reproductive Biology |

Laboratory Manual

Suggested equivalent
online courses

10.C.R. Austin- A Laboratory Guide to Human Reproduction
1.

b

it

Gamete Biology: Fertilization and Implantation — American
Association of Bio analysts

Developmental Biology — Amrita Vishwa Vidyapeetham
Developmental and Regenerative Biology - Harvard
Extension School

Gamete and Embryo Physiology — Texas A&M University
Coursera — Introduction to Developmental Biology(by
University of California, San Francisco) .
edX — Fundamentalsof Reproduction (by University of
Edinburgh)

Khan Academy — Cell Division & Reproduction

iBiology — Developmental Biology Series (Free Online).
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~ Internal Assessment
Class Interaction/ Quu

Part D- *"LH*-L'-HI‘I‘H_. nt and Lmhmrmr!

Hlt;._,;,ulu[ continuous ﬁnhmlmn Mcthmlh

Attendance
Assignment|Charts/
Model/Seminar/Rural
sService/ Technology
Dissemination/ report of the
Excursion/Lab

| Visit'Survey/Industrial Visit
| TOTAL

Mnll-:ﬂ_ - __[_:l{g._rnnl Assessment EI:H'EH
& Viva/Voce on Practical 10)
W 05 Practical Record File 1)
24 Table Work/Experiments
s Spolling 210)
e Two Experiment 20)
A0 | Total e

."Ln} Rcmarksfﬂuggmtmn
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" PROGRAMME : PG Degree | Class: Il Year/l Semester | Session- 2025-26

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

= - ~ Part A - Introduction

M.Sc.

i —

e Subject- Zoology e —_
T Conee Code CC-32 (Paper-11) |
-J'g-'uurs.n: Title Animal physiology and Molecular Endocrinology |
[ Cousetype [Core Course S
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).

Course Learning Qutcomes (CLO) s Describe the structure and function of major
organ systems (e.g., circulatory, respiratory,
nervous. excretory, muscular, and digestive
systems) across animal groups.

¢ To Explain physiological mechanisms like
homeostasis, nerve 1mpulse transmission,
muscle contraction, and thermoregulation.

e Understand major endocrine glands { pituitary,
thyroid, adrenal, pancreas, gonads) and
understand  their structure and  hormonal
functions and dis-function,

» Understand the role of hormones in regulating
processes like growth, metabolism,
reproduction, and stress response, ;

o carcers in physiology research, endoerimology
labs, biomedical sciences, pharmaceutical R&D,
and hormone-based diagnostics and therapies.

Cnﬂ:dit"i’alue U6

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




Mart B- Content ol the Course

Toml No. of Lectures- Tutorials- Practical {in hour per week) @ 5 hour per week

Inhibitars of hormone biosynthesis and their use,

Unit | Topies | MO, of Lectures
&) Tridosha System and Physiologicnl Functions |
& Valn Nervous svstem & locomotion
s Pt Metabolism & thermaoregulation |
o  Kapha Structure & stability
Introduction To Digestion, Respiration And Exeretion Svatems:
«  Definttion, Divisions of physiology, Relationship of physiology with
| other sciences, Significance of the study. I8
o Digestive system in man, Physiology of digestion, Absorption and
Assimilation, Gastroimestinal hormones and their control in digestion,
| * Respiratory system in Human, Types and mechanism of respiration- |
Transportation of gases, Control of respiration, 1
*  Excretory system of human, Structure and functions of nephron, Urine
| formation and its regulation _
I Cardio vascular system and nervous system: 1
* Blood: Composition, Haemopoiesis, formed elements. Blood
volume and its regulation, Haemostasis,
* Types of heart, Structure of human heart, Heart beat and Cardiac 16
cycle, Blood pressure, ECR and its application.
* Types and functions of neurons, Central and Peripheral Nervous
System, Synapse and s transmission, Resting and action |
potential, Neuro-muscular junction. Il 15 _:
HI | Effectors And Receptors:
* General structure and tvpes of muscles, Sarcomere, Ultra structure
of skeletal muscle, Mechanisms of muscle contraction, Chemical
changes durning muscle contraction, Kymograph,
* Physiology of vision, hearing and tactile response,
* Thermoregulation in animals. Tolerance to high temperature, cold 18
and freezing, Physiology of libernation and aestivation,
*» Osmeo-ionie repulation i freshwater and marine fishes and
crustaceans — Response to hyper and hypo-osmotic media
' Adaptation to pressure in high altitude - Buoyancy.
IV Molecular Endocrinology :
* Basic concept of endocninology, discovery of hormones as
chemucal signals for regulation of physiological processes. :
* FEvolution of chemical communication in animal systems and its l
classificaton,
e Structure of peptide and protein hormones: Storage and secretion 20
of hermones, molecular mechanisms of regulation, Transcriptional
and post transcriptional mechamsms of hormone biosynthesis and
secrefion.
» Phylogenic analysis of hormonal structures and functions, - J
L ]

\@\F\/ _f_,,,-@ff”ﬂ ﬁff/ i




Nature of hormonal effects and actions:

Discavery of receptors in farget tissues. Mechanisms of hormaone
qetion and signal attenuation. Signal disenmination, signal
transduction and signal amplification in  hormone regulated
ph}-smlugmul pProcesses.

Structural  requirements  for  successful  hormone-receptor
interactions, Receptor antagonists and their applications.
Metabolism of hormones by target and non-target tissues, of
hormones.

Hormones and behaviour- cellular and molecular actions of
semiochemicals.

el /
B P __.__a-"'"-l. =
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|_ i Part C- Learning Resources 3
Text Books, Reference Books, Other resources
| Suggested Reading | Charaka Samhitn — ShariraSthana L= '_A‘

TIridosha and Systems Biology = JAIM articles

Foundations of Avurveda Physiology — Vasant Lad

Animal Physiology by Richard W. Hill, Gordon A,

‘l."|.-'1-e'£-'1:~ and Margaret Anderson.

| 5. Principles of Animal Physiology by Christopher D,

| Moves and Patricia M. Schulte

6. Animal Physiology By PS5 Verma, BS Tyagi, VK
agrawal

7. Anmimal Physiology By A K. Berry

8. Animal Physiology: Mechanisms and Adaptations By
Eckert, Randall, Burggren, and French :

9, Textbook of Endocrinology By R. N. Shukla & PS5
Mishra,

10. Molecular Endocrinology by Franklyn F. Bolander

11. Molecular and Cellular Endocrinology by Edward
Herbert

12. Essentials of Molecular Endocrinelogy by P.M. Conn
and M.E. Freeman

13. Hormones: From Molecules to Disease edited by

_-h.-'__l-ulll‘-\_l--,.

Claude Kordon
Suggested equivalent online |. Coursera — Animal Physiology (University of Alberta)
COuUrses 2. edX — Physiology: the Science of Life (University of
Liverpool)

3. NPTEL (Swavam) — Animal Physiology (offered by

[1Sc or [1Ts)
4. Coursera — Hormones and the Endocnine System

(University of Colorado Boulder)
5. NPTEL (Swayam) — Endocrinology (IIT Kanpur /
Madras) [}

o
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e

— Pan I? Assessment and Evaluation

_ms[ul continuous Evaluation Methods
Maximum Marks ¢ 100

Continuous Comprehensive B Evaluation (CCE) (40 Marks  University Examination(UE) :£ 0

tl'l'il'.’l'tl"-l,l "IHEIILTHTL':I“ Continuous E'lllrl"! Test [U‘.ﬂl'l!,v'-.r
Comprehensive Evaluation Assignment/Presentation

_1._'.'. 1"] 4[] s
E"'“Ll"l'l."l' ﬁhhblg“ﬂ]ﬂ'ﬂl Section {_lr'I.J. Dl.'.'_il.'.'l..'ti‘i'l..' lype l.'ll.-'lﬂﬁﬁﬂl"l Towl-20

University Exam Section :60 | Section (B): Short Question

| Time: 03.00 Hour | Section (C): Long Questions

_Any Remarks/Suggestion:

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

Part A - Introduction A
PROGRAMME : PG Diploma | Class: M.Se. | I Year/| Semester Sesston- 1‘[]"5 26 E
al Subject- E'"nu]_;;,v _ =
1 Course Code PC-32 (Paper-11)
2 Course Title Animal physiology and Molecular Enducnnu]nbu
3 ':'E:II.I.I"-'-L tvpe | Core Course

Ta nmdv this course a student must have had One |
Year PG diploma certificate or Four year
(Hon's/Han's with research degree course).
S Course Leamning Outcomes (CLO) . Understand and apply basic Ej{pﬂﬁmg_—_n[dl -
techniques used in animal physiology |

e Identify major histological structures and |
correlate structure to function through
microscopic studies. !

» Analyze  hormone functions  and
mechanisms by Demonstrate understanding
of hermone production, secretion, and
receptor-mediated actions through practical
experiments and virtual labs.

s FEvaluate the effects of hormonal and neural
control in  maintaiming  homeostasis
{thermoregulation, osmoregulation,

- metabolic regulation).

i

Pre- requisite (1f any)
I

f Credit Value 04
| 7 | Total Marks Max. Marks:@0+40 | Min. Passing Marks: 40




—— —

[_ ' E ~ Part B- Content of :hu-ﬂ'}_{urac

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

_L-T-p _ T ST

___ Topies ) . — [ No. of Lectures |
] . IJigeslwe_Sgﬁ_'tem: Study ni_' digestive enzymes: Amylase,
Pepsin, Trypsin activity experiments. | | |
e Study of human alimentary canal (model/chart/dissection of |

. goat/rat stomach if permitied). _ |
o Qualitative tests for digestion products (glucose, latty acids,

amino acids), .
1ot : a Eﬁ
e Measurement of lung volumes and capacitics using
Spiromerer. _
e Swdy of the structure of human respiratory Organs
(models/charts).

« Microscopic study of kidney (histology slides) — cortex,
medulla, nephron,

Estimation of haemoglobin content using Sahli's method.
Measurement of blood pressure using sphygmomanometer.
Recording of heart sounds (demonstration of stethoscope use).
Study of human heart model and cardiac cycle stages (with
charts/models). '

I 15

i ¢ Microscopic study of muscle types (skeletal, smooth, cardiac
muscle shides).

o Thermoregulation and Osmoregulation: Study of behavioral
responses to temperature {earthworm/fish models if available).

o Study of hormone assays (like ELISA for insulin - 20
demonstration if feasible).

« Histological study of endocrine glands (thyroid, pancreas,
adrenal shdesg).

o a4
Ny




Part C- Le E-.-II'HITIL Eirmurcc%

Text Books, [{crtrcnw Books, Other r-.,-*'-t'tltrE'-L#

Suggested Reading

l..h:.'h-;_uh_l-—-

Chatterjee, C.C. — Human Physiology: Practical Manya|
Ghai, C.L. — A Textbook of Practical Physiology
Ramaswamy, 8. — Manual of Practical Physiology

AK. Berry — Practical Human Physiology

K.A. Ghosh - Practical Zoology Manual { Animal Ph}'ﬂnlngu
and Biochemistry) ' |
S, Sadasivam & A. Manickam - Laboratory Manual of |
Biochemustry and Molecular Biology

Franklyn Prendergast & Michael J. Doughty -Molecular |
Endocrinology: Methods and Protocols

Techniques in Maolecular Biology (with Hormonal Assays)
By John M. Walker & Ralph Rapley -

Suggested equivalent
online courses

Coursera — thqm]n:rgy the Science of L:ﬁ:!Unwersnv of |

Liverpool)

NPTEL (Swayam) — Human Physiology (IIT Madras
Coursera — Hormones and the Endocrine System -
University of Colorado Boulder

NPTEL {Swayam) — Endocrinology(by IIT Kanpur or IIT

Madras) /

i/
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