FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)
Program: Bachelor in Science (2024 -28)
DISCIPLINE - ZOOLOGY

Session — 2024 -25
DSC -01 to 08 DSE -01 to 12
Code Title Code Title
ZOSC-01T | Life on Earth and Unique Attributes of ZOSE -01T Parasitology
Animal Kingdom
ZOSC-01P | Life on Earth and Uniqoe Attributes of ZOSE -01P Parasitology
Animal Kingdom
ZOSC-02T | Cell Biology and Histology ZOSE -02T Ecology and Wild life Conservation &
' Management
ZOSC-02P | Cell Biology and Histology ZOSE -02P Ecology and Wild life Conservation &
Management
ZOSC-03T | Diversity of Invertebrates ZOSE -03T Biochemistry
ZOSC -03P | Diversity of Invertebrates ZOSE -03P Biochemistry
ZOSC-04T | Diversity of Chordates and Comparative ZOSE -04T Evolutionary Biology
Anatomy
ZOSC-04P | Diversity of Chordates and Comparative ZOSE -04P Evolutionary Biology
Anatomy '
ZOSC-05T | Vertebrate Physiology - |ZOSE -05T Endocrinology
ZOSC -05P | Vertebrate Physiology ZOSE -05P Endocrinology
ZOSC-06T | Genetics ~ |ZOSE -06T Immunology
ZOSC-06P | Genetics ZOSE -06P- Immunology
ZOSC-07T | Biosystematics and Taxonomy - [ZOSE -07T Biotechnology and Genetic Engineering
ZOSC -07P Biosystematics and Taxonomy ZOSE -07P* Biotechnology and Genetic Engineering
Z0OSC-08T | Biotechniques »|ZOSE -08T Applied Zoology
ZOSC -08P | Biotechniques ZOSE -08P- Applied Zoology
r |LOSE -09T Basics of Computer & Biostatistics
ZOSE -09P - Basics of Computer & Biostatistics
ZOSE -10T Behaviour & Chronobiology
ZOSE -10P - Behaviour & Chronobiology
ZOSE -11T Developmental Biology
ZOSE -11P Developmental Biology
ZOSE -12T Molecular Biology
ZOSE -12P Molecular Biology
GE -01 & 02 VAC
ZOGE -01T Life on Earth and Unique Attributes of Animal |ZOVAC-01 Public health and Hygiene
Kingdom
ZOGE -01P Life on Earth and Unique Attributes of Animal SEC
Kingdom
ZOGE -02T Cell Biology and Histology ZOSLEC-01 Vermiculture
ZOGE -02P Cell Biology and Histology
Program OQutcomes (PO):

» Demonstrate and apply the fundamental knowledge of the basic principles of major fields of Zaology and Modern tools and
techniques

»  Analyse complex interactions among the various animals of different phyla, their distribution and their relationship with the
environment.

> Gain knowledge of small scale industries like sericulture, fish farming, bee keeping, aquaculture, animal husbandry, poultry
’
farm.
» Apply the knowledge and understanding of Zoology to ene’s own life and work.
» Develops empathy and love towards the animals and consciousness for wild life conservation
Program Specific Outcomes (PSO):
» Perform protedures as per laboratory standards in the areas of Taxonomy, Physiology, Ecology, Cell biology, Genetics, Applied

Zoology, Behaviour, Endocrinology, Immunology, Biostatistics, Parasitology, Biochemistry, Evolution, Developmental
Biology, Animal biotechnology, Tools and Techniques of Zoology

» Understand the applications of biological sciences in Apiculture, Aquaculture, Sericulture, Animal Husbandry, Poultry Farm.

> Understand the applications of Zoology in Medicine and daily life

»  Contributes the knowledge for Nation building and sustainable development !/’ ,’} é\ e,ﬂ\
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF ZOOLOGY
Course Curriculum

As per program

PART- A: Introduction

Program: Bachelor in Life Science :
*%Z@up_!ﬂr_ld / I)L'gr«.'c.leouors) Semester - 1 Session: 292420125
Hl_4 Course Code ZOSC-01T

2 Course Title Life on Earth and Unique Attributes of Animal Kingdom

3 Course Type Discipline Specific Course

4 | Pre-requisite (if, any)

After successfully completj
> Develop an understa

special reference and their

specific qualities.
»  Understand and ap

preciate diversity of life forms,

ng this course, the students will be able to-

nding of concepts, mechanisms,  evolutionary
: igni i elevance of Origin of life,
Cours arnine. significance and re . _
5 Ol:tlcofnl;sc (SLIOB) » Understand General Idea about Invertebrate and Vertebrate animals with

. > Apply the knowledge about animals Sciences in daily life,
6 Credit Value 3 Credits | Credit =15 Hours - learning & Observation
7 Total Marks Max. Marks: 100

| Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Tenching-—le:\rning

Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics (Course contents)

No. of
Period

I |Origin of life: Theories of Origin of life:

Ancient Theory Theory of Special Creation (Mythological ap

Cosmozoic Theory, Theory of Directed Panspermia, Theo
Spontaneous Generation (Abiog

and Pasture’s Experiment. Mod
Origin of Solar System and

Sources on Primitive Earth, Biochemieal Origin of Life: Oparin and Hal
Chemogeny: Formation of simple and complex organic compounds (Stanely Mil
Experiment), Formation of Coacervates, Nucleic Acids.

cell. Evolution of modes of Nutrition:
Photoautotrophs. Evolution of Eukaryotes.

enesis or Autogenesis), Theory of Biogenesis: Redi
ern Theory: Origin of Universe: Bj
The Earth: Nebular hypothesis,

proach),Theory of Panspermia or
ry of Catastrophism, Theory of

g Bang Hypothesis in Brief,

Atomosphere and Eneargy

Biogeny: Origin of primitive prokaryotic
Chemohetertrophs, Anacrobic and Aerobic

’s Experiment

dane Theory,
ler and Ure’s

12

II  |Systematics & Unique attributes of Invertebrate and Vertebrate
Definition and difference between Invertebrate and Ve
Trinomial Nomenclature and International code of Nom
Structure of Coral polyp, Coral Skeleton, Types of
Millipora, Octocorallian Coral, Example- Alcyonium,
Gorgonia. Torsion in Mollusca: Definition, Mechanism
Significance of Torsion. Pisces: Migration in fishes: Ca
Salmon fish and Parental care in fishes: By nest formati
body, Integumentary cups, Shelter in mouth, Brood pouct

enclature Corals: Meanin

of Torsion, Effects

animals with special
reference to Coclentrata, Mollusca and Pisces:

rtebrate. Nomenclature: Binomial and

corals: Hydrozoan Coral, Example-
Hexacorallian Corals,

adromous: Eel fish and An

on, Coiling round eges, Attachment to
h, Mermaids purses, Viviparity.

g of Coral,

Example-
of Torsion,
adromous:

11

IIT | Unique attributes of Vertebrate anima
Parental care in Amphibia: by Nest, by Nursery
Amphibia: Definition, Partial and Total Neotony,
Axolotal larva, Necturus and Siren. Reptilia: Vv
Identification, Poison apparatus: Poison Glands, Poiso
IV |Unique attributes of Vertebrate animals with special
Birds: Flight Adaptation, Migration and Perching Mechanism, Flightless

Special Characters of Emu, Ostrich and Penguins), Discuss-Birds are glorifi
Archaeopteryx. Monotremes or Egg laying mammals:

Echidna and Duck bill platypus. Aquatic Mammals:
Whale and Dolphin. Mammals: Flying Mammals: Mo
Origint of fife, Inveriebrate, Vertebrate, Corals, Torsion, par

Factors AfTecting Neotony,

Morphology and Special C

Werwords

Is with special reference to Amphibia & Reptilia:
or Shelter and by Parents N

énomous & Non-venomouys Snakes:
n ducts and Fangs, Biting Mechanism.
reference to Aves and Mamumals;

Birds (Morphology and

Morphology and Special Characters of

rphology and Special Characters of Bat.
ental care, A’ea!on;_/, Fangs, Aves, Mammals
ignature of Convener & Members (CBoS) :

eoteny in
Examples-

11

ed reptiles:

11
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PART-C: Learning Resources
Text Books Recommended

* E.J. W.Barrington , Invertebrate structure and function, English Language Book Society UK

* Robert Barnes, Invertebrate Zoology, Robert Barnes IVth edition Holt Saunders International
Edition Japan

* Park Haswell, Marshall and Williams, A
and Distributers, Delhi

¢ Park Haswell, Marshall and Williams, A tex
Distributers, Delhi
Reference Books Recommended

* ProfR. L. Kotpal, Protozoa to Echinodermata, Rastogi Publication Meerut
E.L. Jordan, Dr. P. S. Verma,Invertebrate Zoology , S. Chand Publications, New Delhi
N. Arumugam, N. C. Nair S, - Invertebrate Zoology, Saras Publication.
N. Arumugam, N. C. Nair S. - vertebrate Zoology, Saras Publication.
Barrington E. J. W., Invertebrate Structure and Function, Nelson London
Barnes, R. D., Invertebrate Zoology —Saunders Philadelphia
* R.L.Kotpal, Invertebrate, Rastogi Publications
* R L. Kotpal, Vertebrate, Rastogi Publications

H. 8. Bhampah, KavitaJuneja, Recent trends in vertebrates vol 1 —9, Anmol Publication
S.N. Prasad, Life of invertebrates, Vikash Publication House Pvt Ltd New Delhi

¢ G.S. Sandhu, HarshwardhanBhagskar — Advanced invertebrate zoology —Campus books
international '

Online Resources—
> https://www.coul'sera.orgllecture/emergence~of-life/4-5
without-a-bacl(bone—WOHqS

https://www.shiksha.com/online-courses/introduction-to-biologv-biodiversitv—cou rse-
courl5385

textbook on Zoology Invertebrate, AITBS Publishing

tbook on Zoology Vertebrate, AITBS Publishing and

-invertebrates-successes-of-life-

Y

https://www.voutube.com/watch?v=k]210v6]oBA
https:/Avivw.youtube.com/watch?v=uK-Xx OCYcl
hjps://www.voutube.com/watch?v=vvbbBilSElk
httns://www.voutube.com/watch‘?v=WxMSckEeio4
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

YVVYY

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz +

Assessment (CIA): | Assignment/Seminar - 10 obtained marks in Assignment shall be

(By Course Teacher) | Total Marks - 30 considered against 30 Marks _

End Semester Two section —A & B

Exam (ESE): Sect?on A: QL. O.bjt.ective =10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive ans

wer type qgts.,lout of 2 from each unit-4x10=40 Marks

Signature of Convener & Members (CBoS) : o~ ) ]
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DPARTMENT OF ZOOLOGY
CQURSE CURRICULl:lM )

PART- A: Introduction 7 o
Program: Bachelor in Life Science 1 :
= , ! Semester - 1 Session: 2024-2025

(Certificate / Diploma / Degree / Honors) ] N o

1| Course Code 7.0SC-01P

2 | Course Title Life on Earth and Unique Attributes of Animal l(ing}imn

3| Course Type Discipline Specific Lab Course

d

Pre-requisite (if, any)

As per Program

s | Course Learning
" | Outcomes (CLO) |» Understand diversity of life forms

hypotheses regarding the origin of life on Earth,

» Identify some distinctive invertebrate and vertebrate animals
> Apply this Understanding to broader context of life

After successfully completing this course, the students will be able to-
» To demonsirate comprehensive understanding of the current theories and

6 | Credit Value

1 Credits l Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50

| Min Passing Marks:

20

PART -B:

Content of the Course

Total No. of learning-Training / performance Periods: 30 Periods (30 ITours)

Module

Topics (Course Contents)

No. of

Lab./Field
Training/
Experiment
Contents
of Course

> Study of origin of life through chart and models
>

vVVVY VY

v

Study of different Invertebrates and Vertebrates animals through models and
museum specimens in the laboratory with details of biogeography and
diagnostic features: Millipora, Alcyonium, Gorgonia, Hippocampus,
Ichthyophis (Female), Alytes (Male), Axolotal larva, Necturus, Siren, Cobra,
Viper (pit & Pitless), Sea Snake, Rattle Snake, Archaeopteryx, Emu, Ostrich
and Penguins, Echidna and Duck bill platypus, Whale, Dolphin, Bat.

Preparation and Demonstration of Key for Identification of Venomous and
Non-venomous snakes.

Study of Coral Reefs through Models, Photographs

Study of Fossils through chart/ Models

An “Animal album or Practical Record” containing sketches, photographs,
cut outs, with appropriate write up about the above mentioned taxa.

Study of some videos to develop understanding and acquired knowledge on
the animals salient features as mentioned above.

Group discussion/Viva or Seminar presentation on related topics mentioned
in Theory paper.

Period

30

Keywords

Museum specimens, Invertebrates, Vertebrates, Venomous and Non-venomous, Seminar

Narne and Signature of Convener & Members of CBoS:

™M
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

» S.S.Lal, Practical Zoology, Invertebrate, 12t
o New Delhi.

» A manual of practical Zoology. Dr. P.S Verma, S. Chand Publication, New Delhi
Reference Books Recommended

Edition Rastogi Publications, Meerut,

> Park Haswell, Marshall and Williams, A textbook on Zoology Invertebrate, AITBS Publishing
and Distributers, Delhi

» Park Haswell, Marshall and Williams, A textbook on Zoology Vertebrate, AITBS Publishing and
Distributers, Delhi ’

Online Resources—

> hitp://ndLiitkgp.ac.in/he document/swayamprabha/swavam prabha/gcSuabm873i?e=3|*|||
> https://www.youtube.com/watch?v=JUdp3U6A1EA

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks:

50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal |Internal Test / Quiz-(2):

10 & 10

Better marks out of the two Test / Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester

Laboratory / Field Skill Performance: On spot Assessment

A. Performed the Task based on lab. work - 20 Marks
B. Spotting based on tools & technology (written) — 10 Marks
C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of CBoS:

Managed by
Course teacher
as per lab. status

Exam (ESE):
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM
PART- A: Introduction

Program: Bachelor in Life Science Semester - II J Session: 2024-2025
(Certificate / Diploma / Degree / Honors)

1| Course Code ZOSC- 02T

2 | Course Title Cell Biology and Histology

3 | Course Type Discipline Specific Course

4 Pre-requisite (if, any) As per Program

After successfully completing this course, the students will be able to-
> Acquire knowledge of Cell membrane and function

5 | Course Learning » Understand the functioning of nucleus and extra nuclear organelles and
Outcomes (CLO) understand the intricate cellular mechanisms involved.
> Gain Knowledge of key processes like cell division,
> _Learn about various tissues of body their structural significance
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr: per period) - 45 Periods (45 Hours)
. . ‘ No. of
Unit Topics (Course contents) Period

I Cell Structure, Cell Membrane and Extra Nuclear Cell Organclles: General

structure of Prokaryotes and Eukaryotes. Cell membrane organization: Origin,

structure (Lipid-Lipid Bilayer Model, Dannelli & Davson Model, Unit Membrane

Model and Fluid mosaic model), chemical composition and function of cel] membrane,| 11

Specialization of cell membrane: microvilli desmosomes, Hemidesmosome, Septate

Desmosome, plasmodesmata, tight and gap junction. Extra Nuclear Cell Organelles:

Ultra structure and functions of Endoplasmic reticulum and Golgi apparatus.

IT Extra Nuclear Cell Organelles: Ultra structure and functions of Ribosome,

Lysosome, Peroxisomes, Mitochondria: Origin, structure and function. 11

IIT | Nuclear Organization and Cell Division: Size, shape, structure and functions of

interphase nucleus. Ultra structure of nuclear membrane and pore complex. Nucleolus:

general organization, chemical composition and functions, Chromosome Morphology, 12

Cell cycle, Cell division- Mitosis and Meiosis. Cell division checks points and thein

regulation. Programmed cell death (Apoptosis).

IV Introduction to tissues. Epithelial tissue: types, structure and characteristics. surface
modifications. Basement membrane: structure and characteristics. Connective tissue
cells. Structure and function of loose, dense and adipose tissue. Cartilage and bone:
classification, and fine structure, Blood: plasma, blood cells, lymph- their structure| 11
and function. Bone marrow and haemopoesis. Structure and function of spleen.
Muscular tissue: ultrastructure of smooth, skeletal and cardiac muscles. Muscle-tendon
attachment. Structure and classification of neurons.

Cell Biology, Cell Membrane, Cell organelle, Nucleus, endoplasmic reticulum and Golgi apparatus,

ribosome, lysosome, peroxisomes, Mitochondria, tissues. '

Naine and Signature of Convener & Members of CBoS: /|
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PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —
1.Gupta P.X. Cell and Molecular Biology, Himalaya Publication

2. Arumugam.N, Cell biology and Molecular Biology, Saras Publication
3. Rastogi V.B. Cell Biology, Rastogi Publication

4. Verma P.S. and Agrawal Cel] Biology, S. Chand Publication
Reference Books Recommended —

5. Karp, G. (2010) Cell and Molecular Biology: Concepts and Experiments (6th edition) John Wiley
& Sons. Inc.

6. De Robertis, E.D.P. and De Robertis, E.M.F. (2006) Cell and Molecular Biology (8th edition)
Lippincott Williams and Wilkins, Philadelphia.

7. Cooper, G.M. and Hausman, R.E. (2009) The Cell: A Molecular Approach. (5th edition) ASM
Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

3. Becker, W.M.; Kleinsmith, L.J.; Hardin. J. and Bertoni, G. P. (2009) The World of the Cell. (7th
edition) Pearson Benjamin Cummings Publishing, San Francisco. Practical

Online Resources—
1. National digital Library.-
http://ndl.iitkgp.ac.in/document/Okh4R2 FGUI(RNZiFicFUVWszO2loYODoaUVtYIBvc IBZNX
.k3TnZM WVF?.OXDZNithUDIRlBTOERHelZXZUDSNw
2. bﬁp://ndl.iitkgn.ac.in/document/Okh4R2FGUkRNZiFicFUvaDzOZloZFJvVGFmaDwaXpBS
OkwNi9thi9] UGYxaFI60C9Sb250 WUIXLzF1 VANUZw
3. Https://www.voutube.com/watch?v=GYY627leAKg
4. E-PG Pathshala,
mps://epgp.inﬂibnet.ac.in/Home/ViewSubiect?catid=2rAs1Puvga4LW93zMe83aA= :

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/Seminar- 10 *+ obtained marks in Assignment shall be
(By Course Teacher) | Total Marks - 30 considered against 30 Marks
End Semester Two section— A & B
Exam (ESE): Section A: Q1. Objective — 10 x1=10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type gts.,1out of 2 from each unit-4x10=40 Marks
. S
Name and Signature of Convener & Members of CBoS: ; [:\ i
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
Department of ZOOLOGY
Course Curriculum

PART- A: Introduction 7
’rogram: Bachelor in Life Science .
Program achelor in Life Scien Semester - 11 Session: 2024-2025
| (Certificate / Diploma / Deoree / Honors)
1 | Course Code 20SC-02pr 7
2 | Course Title Cell Biology and Iistology l
Course Type Discipline Specific Lab Course
Pre-requisite (if, any) As per Program
After successfully completing this course, the students will be able to-
> Understand ultra structure of prokaryote and Eukaryote cell, undertake
Coiirse Learning microscopic §tudy to gain knowledge
5 Ouitcaities (CLO) > learn to identify cell organelles .
» Explain and demonstrate mitosis and meiosis division in onion root tip,
Grass hopper testis, etc ;
> Gain knowledge of Microtomy
6 | Credit Value 1 Credits ‘ Credit =30 Hours Laboratory or Field learning/T, raim'ra
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20 j
PART -B:  Content of the Course
Total No. oflearning-Training/performance Periods: 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) Period
Lab./Field | 1, Study of prokaryotic and eukaryotic cell types with the help of chart, slide and video,
Training/| 2. Separation and isolation of cells by sedimentation velocity in unit gravity,
Experiment| 3, Disruption of cells, isolation and identification of subcellular components, isolation of
Contents nuclei.
of Course | 4. Isolation of mitochondria by differential centrifugation and identification of suceinic
dehydrogenase in the mitochondrial pellet.
5. Chromosome segregation in mitosis and mejosis,
6. Preparation of chromosome squashes from Onion Root tip for observation of stages of
Mitosis 30
7. Preparation of chromosome squashes from grasshopper/cockroach testes for the
observation of stages of meiosis,
8. Isolation and estimation of DNA.
9. Study of types of tissue through permanent slides: epithelial, connective, muscular,
Nervous etc.
10. Preparation of Practical Record
11. Group discussion/Viva or Seminar presentation on related topics mentioned in Theory
_Paper
Kepwords Pr.okaryore, Lukaryote, cell division, Mitosis, Meiosis, DNA Separation, Histology of T isste,
Microtomy.

1‘z};naumz of Convener & Members (CBoS) :
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

1. Debarati Das Essential Practical Handbook of Cell Biology & Genetics, Biometry & Microbiology,
A Laboratory Manual, Academic Publishers.

2. Mohan P Arora Cytogenetics:, Himalayan Publishing House

Reference Books Reconumended —

3. Karp, G. (2010) Cell and Molecular Bio]ogy: Concepts and Experiments (6th edition) John Wiley
& Sons. Inc.

Online Resources— National Digital Library
> http://ndlLiitkgp.ac.in/he document/inflibnet_epgp/inflibnet epgp/IN I e P P 1
Z 51296 P 1 Poe 51600 M 0 P g 51604 51605%e=13]*||] '

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal |[Internal Test/ Quiz-(2): 10 & 10| Better marks out of the two Test / Quiz

Assessment (CIA); Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by

Exam (ESE): A. Perfo.rmed the Task based on lab. work - 20 Marks | Course teacher
B. Spotting based on tools & technology (written) — 10 Marks |as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks | -

Name and Signature of Convener & Members of BoS : ) i)
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF ZOOLOGY
Course Curriculum

[ PART-A:  Introduction

Prog_rum: Bachelor in Life Science
(Certificate / Diploma / Degree/ Honors) Semester - I Session: 2024-2025
1 | Course Code ZOGE-01T
2 i ; : - :
3 gourse Title Life on Earth and Unique Attributes of Animal Kingdom
ourse Type General Elective
4 | Pre-requisite (if, any) As per program
After successfully completing this course, the students will be able to-
» Develop an understanding of concepts, mechanisms, evolutionary|
5 Course Learning significance and relevance of Origin of life. ) .
Outcomes (CLO) » Understand General Idea about Invertebrate and Vertebrate animals with
special reference and their specific qualities.
» Understand and appreciate diversity of life forms.
> Apply the knowledge about animals Sciences in daily life.
6 Credit Value 3 Credits_| Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per perio

d) - 45 Periods (45 Hours)

No. of

Unit

Topics (Course contents)

Period

I

Origin of life: Theories of Origin of life:

Ancient Theory Theory of Special Cre
Cosmozoic Theory, Theory of Directed Panspermia, Theory of Ca

Spontaneous Generation (Abiogenesis or Autogenesis), Theory of
and Pasture’s Experiment. Modern Theory: Origin of Universe:
Origin of Solar System and The Earth: Nebular hypothesis,
Sources on Primitive Earth, Biochemical Origin of Life:
Chemogeny: Formation of simple and complex organic compounds (

Experiment), Formation of Coacervates, Nucleic
cell. Evolution of modes of Nutrition: Chemohetertrophs, Anaerobic

ation (Mythological approach),

Theory of Panspermia or
tastrophism, Theory of
Biogenesis: Redi’s Experiment
Big Bang Hypothesis in Brief,

Atomosphere and Eneargy 12
Oparin and Haldane Theory,
Stanely Miller and Ure’s
Acids. Biogeny: Origin of primitive prokaryotic
and Aerobic

Photoautotrophs. Evolution of Eukaryotes.

1I

Systematics & Unique attributes of Invertebrate and Vertebrate animals with  special

reference to Coelentrata, Mollusca and Pisces:
Definition and difference between Invertebrate and Vertebrate. Nomenclature: Binomial and

Trinomial Nomenclature and Intemational code of Nomenclature Corals: Meaning of Coral,
Structure of Coral polyp, Coral Skeleton, Types of corals: Hydrozoan Coral, Example-
Millipora, Octocorallian Coral, Example- Alcyonium, Hexacorallian Corals, Exarhple-
Gorgonia. Torsion in Mollusca: Definition, Mechanism of Torsion, Effects of Torsion,
Significance of Torsion. Pisces: Migration in fishes: Catadromous: Eel fish and Anadromous:
Salmon fish and Parental care in fishes: By nest formation, Coiling round eggs, Attachment to
body, Integumentary cups, Shelter in mouth, Brood pouch, Mermaids purses, Viviparity.

11

ITT

Unique attributes of Vertebrate animals with special reference to Amphibia & Reptilia:
Parental care in Amphibia: by Nest, by Nursery or Shelter and by Parents Neoteny in
Amphibia: Definition, Partial and Total Neotony, Factors Affecting Neotony, Examples-
Axolotal larva, Necturus and Siren. Reptilia: Venomous & Non-venomous Snakes:
Identification, Poison apparatus: Poison Glands, Poison ducts and Fangs, Biting Mechanism.

11

IV [Unique attributes of Vertebrate animals with special reference to Aves and Mammals:

Birds: Flight Adaptation, Migration and Perching Mechanism, Flightless Birds

Special Characters of Emu, Ostrich and Penguins), Discussg-BIrds ared g(ltjl'(i)rr‘lzlziO]r?gJ);i?::
Arcl_meopteryx. Monotremes or Egg laying mammals: Morphology and Special Characters of
Echidna and Duck bill platypus. Aquatic Mammals: Morphology and Special Characters of
Whale and Dolphin. Mammals: Flying Mammals: Morphology and Special Characters of Bat.

11

Keywords | Origin of life, Invertebrate, Vertebrate, Corals, Torsion, parental care, Neotony, Fangs, Aves, Mammals
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PART-C: Learning Resources

Text Books Recommended

e @ o & 0o o o

Reference Boolks Recommended

?{ .L W. Barrington , Invertebrate structure and function, English Language Book Society UK
obert Barnes, Invertebrate Zoology, Robert Barnes IVth edition Holt Saunders International
Edition Japan

Park Haswell, Marshall and Williams, A textbook on Zoology Invertebrate, AITBS Publishing
and Distr lbutel s, Delhi

Park Haswell, Marshall and Williams, A textbook on Zoo[ogy Vertebrate, AITBS Publishing and
Distributers, Delhi

Prof R. L. Kotpal, Protozoa to Echinodermata, Rastogi Publication Meerut

E.L. Jordan, Dr. P. S. Verma,Invertebrate Zoology , S. Chand Publications, New Delhi
N. Arumugam, N. C. Nair S. - Invertebrate Zoology, Saras Publication.

N. Arumugam, N. C. Nair S. - vertebrate Zoology, Saras Publication.

Barrington E. J. W., Invertebrate Structure and Function, Nelson London

Barnes, R. D., Invertebrate Zoology —Saunders Philadelphia

R. L. Kotpal, Invertebrate, Rastogi Publications

R. L. Kotpal, Vertebrate, Rastogi Publications

H. S. Bhampah, KavitaJuneja, Recent trends in vertebrates vol 1 -9, Anmol Publication
S. N. Prasad, Life of invertebrates, Vikash Publication House Pvt Ltd New Delhi

G. S. Sandhu, HarshwardhanBhagskar — Advanced invertebrate zoology —Campus books
international

>

A4

VVVY

Online Resources—

https://wwyw.coursera.org/ lecture/emergence-of—life/4-5-invertebrates-successes—of-life-
without-a-backbone-WQHqS

https://www.shiksha.com/online-courses/introd uction-to-biology-biodiversity-course-
courl5385

https://www.youtube.com/watch?v=k1210Qv6loBA
https://www.youtube.com/watch?v=uK-Xx OCYcl
https://www.yvoutube.com/watch?v=vybbBilSElk
https://www.voutube.com/watch?v=WxMSckFEeio4

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal] Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz +
Assessment (CIA): | Assignment/Seminar - 10 obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks
End Semester Two section— A & B
Exam (ESE): Section A: QL Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
. Section B: Descriptive answer type qts.,lout of 2 from each unit-4x10=40 Marks
AT
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Scicnce
(Certificate / Diploma / Degree / Honors)

Semester - 1 Session: 2024-2025

1 | Course Code ZOGE - 01P

2 | Course Title Life on Earth and Unique Attributes of Animal Kingdom o
3 | Course Type General Elective

4 Pre-requisite (if, any) As per Program

> To demonstrate comprehensive understanding of the ct

5 Course Learning hypotheses regarding the origin of life on Earth,
Outcomes (CLO) |» Understand diversity of life forms

» Identify some distinctive invertebrate and vertebrate animals
» Apply this Understanding to broader context of life

After successfully completing this course, the students will be able to-
wrent theories and

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks:

20

PART -B:

Content of the Course

Total No. of learning-Training / performance Periods: 30 Periods (30 Hours)

Module

Topics (Course Contents)

No. of
Period

Lab./Ficld
Training/
Experiment
Contents
of Course

> Study of origin of life through chart and models

> Study of different Invertebrates and Vertebrates animals through models and
museum specimens in the laboratory with details of biogeography and .
diagnostic features: Millipora, Alcyonium, Gorgonia, Hippocampus,
Ichthyophis (Female), Alytes (Male), Axolotal larva, Necturus, Siren, Cobra,
Viper (pit & Pitless), Sea Snake, Rattle Snake, Archaeopteryx, Emu, Ostrich
and Penguins, Echidna and Duck bill platypus, Whale, Dolphin, Bat.
Preparation and Demonstration of Key for Identification of Venomous and
Non-venomous snakes.

Study of Coral Reefs through Models, Photographs

Study of Fossils through chart/ Models

An “Animal album or Practical Record” containing sketches, photographs,
cut outs, with appropriate write up about the above mentioned taxa.

Study of some videos to develop understanding and acquired knowledge on
the animals salient features as mentioned above.

> Group discussion/Viva or Seminar presentation on related topics mentioned
in Theory paper.

Y V'V VY

v

30

Keywords

Museum specimens, Invertebrates, Vertebrates, Venomous and Non-venomous, Seminar
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IPART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Reconumended —

» §8.Lal, Practical Zoology, Invertebrate. 12 Edition Rastogi Publications, Meerut,
o New Delhi.

> A manual of practical Zoology. Dr. P.S V ication, New Delhi
Reference Books Rgcommended_gy r. P.S Verma, S. Chand Publication, New De

» Park Haswell, Marshall and Williams, A textbook on Zoology Invertebrate, AITBS Publishing
and Distributers, Delhi

> Park Haswell, Marshall and Williams, A textbook on Zoology Vertebrate, AITBS Publishing and
Distributers, Delhi

Online Resources—
> http:/ndliitkep.ac.in/he document/swayamprabha/swayam
> https://www.youtube.com/watch?v=JUdp3U6A1EA

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks _
Continuous Internal |internal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test /1Qll]ug
Assessment (CIA): Assignment/Seminar +Attendance - 05 + obtained marks in f\smgnmenti(s hall be
(By Course Teacher) Total Marks - 15 considered against 11\51 Mar Sd =
. Laboratory / Field Skill Performance: On spot Assessment anage
End SemeSte.l A, Perf;x)jmed the Task based on lab. work - 20 Marks | Course teacher
Exam (ESE): B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks :
Name and Signature of Convener & Members of CBoS: I7t\ ‘;'/'
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science

Semester - IT Session: 2024-2025

(Certificate / Diploma / Degree / Honors)

1 | Course Code ZOGE - 02T
2 se Ti
: Course Title Cell Biology and Histology
. Course Type General Elective
Pre-requisite (if, any) As per Program

g5 | Course Learning

> Acquire knowledge of Cell membrane and function

» Gain Knowledge of key processes like cell division,
> Learn about various tissues of body their structural significance

After successfully completing this course, the students will be able to-

» Understand the functioning of nucleus and extra nuclear organelles and
Outcomes (CLO) understand the intricate cellular mechanisms involved.

6 | Credit Value

3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100

] Min Passing Marks: 40

PART -B: . Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

I

Cell Structure, Cell Membrane and Extra Nuclear Cell Organelles: General

structure of Prokaryotes and Eukaryotes. Cell membrane organization: Origin,
structure (Lipid-Lipid Bilayer Model, Dannelli & Davson Model, Unit Membrane
Model and Fluid mosaic model), chemical composition and function of cell membrane,
Specialization of cell membrane: microvilli desmosomes, Hemidesmosome, Septate
Desmosome, plasmodesmata, tight and gap junction, Extra Nuclear Cell Organelles:
Ultra structure and functions of Endoplasmic reticulum and Golgi apparatus.

11

IT

Extra Nuclear Cell Organelles: Ultra structure and functions of Ribosome,
Lysosome, Peroxisomes, Mitochondria: Origin, structure and function.

11

I1I

Nuclear Organization and Cell Division: Size, shape, structure and functions of]
interphase nucleus. Ultra structure of nuclear membrane and pore complex. Nucleolus;
general organization, chemical composition and functions, Chromosome Morphology,
Cell cycle, Cell division- Mitosis and Meiosis. Cell division checks points and their

regulation. Programmed cell death (Apoptosis).

12

1v

. modifications. Basement membrane: structure and characteristics. Connective tissue

Introduction to tissues. Epithelial tissue: types, structure and characteristics. surface

cells. Structure and function of loose, dense and adipose tissue. Cartilage and bone:
classification, and fine structure. Blood: plasma, blood cells, lymph— their structure
and function. Bone marrow and haemopoesis. Structure and function of spleen.
Muscular tissue: ultrastructure of smooth, skeletal and cardiac muscles. Muscle-tendon

attachment. Structure and classification of neurons.

11

Keywarr]sL

Cell Biology, Cell Membrane, Cell organelle, Nucleus, endoplasmic reticulum and Golgi apparatus,
-ibosome, lysosome, peroxisomes, Mitochondria, tissues.
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended — -

L.iupla P.K. Cell and I\"Iolecular Biology, Himalaya Publication

g. Rrumugam.N, Cell plolog)* and Molccular Biology, Saras Publication

4. astogi V.B. Cell Biology, Rastogi Publication

- Verma P.S. and Agrawal Cell Biology, S. Chand Publication

Reference Books Recommended —

S.I‘éasrp, G.I(20]0) Cell and Molecular Biology: Concepts and Experiments (6th edition) John Wiley
¢ Sons. Inc.

6. Dc? R?bertis, E.D.P. and De Robertis, E.M.F. (2006) Cell and Molecular Biology (8th edition)
Lippincott Williams and Wilkins, Philadelphia.

7. Cooper, G.M. and Hausman, R.E. (2009) The Cell: A Molecular Approach. (5th edition) ASM
Press & Sunderland, Washington, D.C.; Sinauer Associates, MA.

8. Be‘cker, W.M.; Kleinsmith, L.J.; Hardin. J. and Bertoni, G. P. (2009) The World of the Cell. (7th
edition) Pearson Benjamin Cummings Publishing, San Francisco. Practical

Online Resources—

1. National digital Library.-
htlp://ndI.iitkgp.ac.in/documenl/Okh4R2FGUkRNZiFicFUvaszZloYOnoaUVtYleclBZNX
K3ThZMWVFzQXpZNjhhQUpIR IBTOERHelZXZUpSNw

2. hl‘lp://ndl.iitkgp.ac.in/document/Okl14R2FGUkRNZiFicFUvaDZOflIoZFJvVGFmaDwaXpBSg
OkwNi9thi9 1 UG Y xaFI60CISb25QWUIXLzFIV3INUZwW

3. https://www.youtube.com/watch?v=GYY627leAKg

4. E-PG Pathshala.
htips://epgp.inflibnet.ac.in/H ome/ViewSubject?catid=2rAs] PuvegadLW93zMe83aA==

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test/ Quiz
Assessment (CIA); | Assignment/ Seminar- 10 + obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

Section B: Descriptive answer type gts.,1out of 2 from each unit-4x10=40 Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)

Department of ZOOLOGY
Course Curriculum

PART- A: Introduction

Program: Bachelor in Life Science
(Certificate / Diploma / Degree / Honors)

Semester - 11 Session: 2024-2025

1 | Course Code ZOGE -02P

2 | Course Title Cell Biology and Histology

3 | Course Type General Elective —
4 | Pre-requisite (if, any) As per Program

Out

5 Course Learning

microscopic study to gain knowledge
> learn to identify cell organelles
comes (CLO) > Explain and demonstrate mitosis and meiosi
Grass hopper testis, etc
> Gain knowledge of Microtomy

After successfully completing this course, the students will be able to-
» Understand ultra structure of prokaryote and Eukaryote cell, undertake

s division in onion root tip,

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
. No. of
Module Topics (Course contents) Period
Lab./Field | 1. Study of prokaryotic and eukaryotic cell types with the help of chart, sl.ide and video.
Training/ | 2. Separation and isolation of cells by sedimentation velocity in unit gravity. .
Experiment| 3. Disruption of cells, isolation and identification of subcellular components, isolation of
Contents nuclel.
of Course | 4. [solation of mitochondria by differential centrifugation and identification of succinic
dehydrogenase in the mitochondrial pellet.
5. Chromosome segregation in mitosis and meiosis.
6. Preparation of chromosome squashes from Onion Root tip for observation of stages of
Mitosis 30

7. Preparation of chromosome squashes from grasshopper/cockroach testes for the
observation of stages of meiosis.

8. Isolation and estimation of DNA.

9. Study of types of tissue through permanent slides: epithelial, connective, muscular,
Nervous etc.

10. Preparation of Practical Record

11. Group discussion/Viva or Seminar presentation on related topics mentioned in Theory

paper

Keywords

Prokaryote, Evkaryote, cell division, Mitosis, Meiosis, DNA Separation, Histology of Tissue,
Microtomy.
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
1.

Debarati Das Essential Practical Handbook of Cell Biology & Genetics, Biometry & Microbiology,
A Laboratory Manual, Academic Publishers.

2. Mohan P Arora Cytogenetics:, Himalayan Publishing House
(Reference Books Recommended -

3. Karp, G. (2010) Cell and Molecular Biology: Concepts and Experiments (6th edition) John Wiley
& Sons. Inc.

Online Resources— National Digital Library

> http://ndliitkep.ac.in/he document/inflibnet epgp/inflibnet epgp/IN_ I e P P 1
Z 51296 P 1 P oe 51600 M 0 P g 51604 51605?e=13|*[||

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(2): 10 & 10 Better' marks out (_)f the two Test/ Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 | +obtained marks in 'ASSI%KSH:;ntk shall be
(By Course Teacher) Total Marks - 15 S consfered agau:st Maira ;ea =
Laboratory / Field Skill Performance: On spot Assessmen
Eind Semestor A. Perf:)?',med the Task based on lab. work -20 Marks | Course teacher
Exam (ESE): B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART-A: Introduction

Program:Bachelor
(Certificate / Diploma / Degree)

Semester — I/III/V| Session: 2024-2025

1 | Course Code ZOVAC-01
2 .
' Course Title Public Health and Hygiene
CourseType Value Added Course
4 \p re-requisite(if, any) As per Program

5 Course Learning,
Outcomes(CLO) obesity.

> Understand the importance of hygiene.
» Identify current national and global public health problems.

> Create general medical awareness in daily life.
> Analyze the measures to live a healthy life.

> Aware about the issues of food safety, water safety, vaccination, and

6 | CreditValue 2 Credits I " Credit = 15 Hours -learning & Observation

7 | TotalMarks Max.Marks:50

[ Min Passing Marks:20

PART -B: Content oftheCourse

Total No. of Teaching—learning Periods (01 Hr. per period) - 30 Periods (30 Hours)

Unit

Topics (Course Contents)

No. of
Period

I

Maintenance of personal hygiene: Introduction to public health and hygiene:
determinants and factors. Pollution and health hazards: Water and air borne diseases.
Radiation hazards: Network Towers and electronic gadgets (recommended levels,
effects and precaution). Personal hygiene: Oral hygiene, Menstrual Hygiene, Ideal hand
washing methods, 1deal food keeping methods. '

07

II

Nutrition and Health: Classification of food into micro and macro nutrients. Balanced
diet. lmportance of dietary fibres. Significance of breast feeding. Malnutrition
anomalies: Anaemia (Iron and B12 deficiency), Kwashiorkar, Marasmus, Rickets,

Goiter (cause, symptoms, precaution and cure).

07

III

Communicable/Contagious and Non-Communicable Diseases: Communicable viral
diseases: measles, chicken pox, swine flu (their causal agents, symptoms and prevention).
Communicable bacterial diseases: tuberculosis, typhoid, cholera (their causal agents,
symptoms and prevention). Sexually transmitted diseases: AIDS, Syphilis (their
causal agents, symptoms and prevention). Non-communicable diseases: hypertension,
arthritis, Diabetes, peptic ulcer, obesity, depression and anxiety (their causal agents,
symptoms and prevention).

09

Public Health Management & General Medical Awareness: Vaccination, Benefits
of institutional deliveries, Deworming drive: Use of Albendazole. First Aid:
Electrocution, Road Accident, Burn, Lightning Strike, Envenomation. Importance of
Cardiopulmonary resuscitation (CPR). Blood Donation: Eligibility, Health Screening.
Road Safety: Good Samaritan, General safety precautions on Road and Motion
Sickness. Fire Safety: Fire Control and Fire Extinguisher Categories.

07

Keywords

Health, Hygiene, Nutrition, Disorders, Vaccination, Safety, Fire, Blood, Medication.
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

| PART-A: Introduction
Program: Bachelor in Life Science i
__{Cert{ﬁcare / Diploma/ Degree) Semegter—<IVIV/VIVI SERioN: 21342020
1 | Course Code ZOSEC-01
2 | Course Title Vermiculture and Vermicomposting
3 | _Course Type Skill Enhancement Course
4 | Pre-requisite (if, any) As per Program

After successfully completing this course, the students will be able to:
» Learn the identifiable features of earthworm species for vermiculture and

Course Learning vermicomposting.
S | Outcomes (CLO) » Cultivate the skills of vermiculture,

» Understand the challenges in vermiculture and vermicomposting.
> Analyze the features of different vermicomposting methods.

» Create entreprencurial prospects in this field,
6 | CreditValue 2 Credits Credit = 15 Hours —Theoretical learning z.m'd
(1C+10C) = 30 Hours Laboratory or Field learning/Training
7 | Total Marks Max.Marks:50 | Min Passing Marlks:20

PART -B: Content of the Course

Total No. of Teaching-learning Periods:
Theory-15 Periods (15 Hrs) and Lab. or Field learning/Training 30 Periods (30 Hours)

Module

Topics (Course contents)

No. of
Period

Theory
Contents

General Introduction: Distribution and habit, habitat. Food: Phytophagous and Geophagm'ls
ecarthworm. Morphology of earthworm. Ecological categories: Epigeic, Endogeic and Anecic
earthworms. Ecological requirements; moisture, temperature, light, pH anq, organic matter.
Ecosystem services: role played by earthworms in soil ecosystem. Difference between
vermiculture and vermicomposting. Role of earthworm and vermicompost in growth of plants.
Vermiculture: Definition and features. Selective features of earthworms for vermiculture.
Vermiculture methods: Wormery, breeding techniques: indoor and outdoor cultures, monoculture
and polyculture, merits and demerits. Obstacles in Vermiculture: Preventention and Management,
Vermicomposting: Definition and features. Scientific names and distinguishing features of native
and exotic vermicomposting earthworms (Native Indian earthworms. Perionyx excovatus,
Perionyx ceylanensis, European earthworms. Eisenia fetida, Eisenia andrei, South African
earthworms. Eudriluseugeniae), Principle of vermicomposting, Methods of vermicomposting:
Low-cost Floor beds, Grow bags & Tank system. Management during vermicomposting (Physical
and Biological). Products of vermicomposting, physiochemical features and their utility:
earthworm biomass (vermiprotein), vermicompost and veriniwash. Harvesting the vermicompost
& storage. Marketing prospects of Vermicomposting in Chhattisgarh and India.

15

Lab./Ficld
Training
Contents

> Key to identify different types of earthworms,

>
>

P

>

>

> Preparation of vermibed, maintenance of venmicompost & management of climatic conditions.
>

>

>

>

>

> Practical Record

Identification of materials/waste products for vermiculture and vermicomposting.

Study of systematic position, habits, and habitat & External characters of Eisenia fetida.
Study of Life stages & development of Eisenia fetida.

Culture of earthworms in Grow Bags.

Study of devices and instruments of Vermiculture and Vermicomposting.

Study the effects of vermicompost & vermiwash on any two short duration plants.
Study of different methods of vermicomposting (NADEP Composting, Bangalore Method,
Coimbatore Method & Indore Method).
Creation of set up for vermiwash collection.
Field Visit to Vermiculture & Vermicomposting sites and interaction with self help groups/|
personnel engaged in these activities.

Projects/ Assignments/ Chart/ Model preparation.

30

Keywords \Earthworm, Vernticulture, Vermicomposting, Vermiwasl, Grow Bags, NADEP.
Signature of Convener & Members (CBoS): & ya v
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PART—C:Learning Resources

T"ext Books, Reference Booles and Others
Tet\t Books Recommended —

> Ch ;
Vefr‘lj”l];gg;lf;;)(%'o 1'2)\ !\/erlmtecllnology, Vermiculture, Vermicompost and Earthworms: Vermiculture,

National lnpt'st Ing, : ermlteghnology and Mirobes, Lambert Academic Publishing, Germany.
Vermi stitute of Industrial Research, (2010): The Complete Technology Book on Vermiculture and

rmicompost, Published by National Institute of Industrial Research, Delhi-7, India.
Kumar, A. (2005) Verms and Vermitechnology, APH Publishing.
Bhatnagar & Patla,2007. Earthworm vermiculture and vermin-composting, Kalyani Publishers,New Delhi.
Sultan Ahmed Ismail, 2005. The Earthworm Book, Second Revised Edition. Other India Press, Goa, India.
Panda Hlma!dn: The Complete Technology Book on Vermiculture and Vermicompost (Earthworm) with
Manufacturing Process, Machinery Equipment Details & Plant Layout; Asia Pacific Business Press Inc.
EIRI Board : Hand Book Of Biofertilizers & Vermiculture.

VVVY ¥V

Y

Online Resources—

> https:/agritech.tnau.ac.in/org farm/orgfarm _composting.html#:~:text=In%20the
lore%20method%200f,laid%20over%20the%20moistened %20lavyer.

> https://www.thepharmaiourn:tl.com/arcllives/2021/volIOissueIZ/PartAR/l1-5-248-926.pdf

%20Banga

Online Resources—
> https:/megbrde.nic.in/publications/fliers-Pamph lets/nadep-composting-english.pdf

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:
MaximumMarks: 50 Marks

ContinuousInternal Assessment(CIA):15 Marks

EndSemesterExam(ESE):35Marks
Continuous tnlemai Test/ Quiz-(2): 10 &10 | Better marks out of thetwo Test/ Quiz

InternalAssessment(CIA)(Assignment/Seminar +Attendance- 05 | +obtained marks in Assignment shall be
By Course Coordinator) otal Marks - 15 considered against 15 Marks
End Semester [Laboratory / Ficld Skill Performance: On spot Assessment Managed by
Exam (ESE) A. Performed the Task based on learned skill - 20 Marks Coordinator as
B. Spotting based on tools (written) —10 Marks per skilling
C. Viva-voce (based on principle/technplogy) - 05 Marks
A 3
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FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)

Prbgram: Bachelor in Science (2024 -28)

DISCIPLINE - ZOOLOGY



FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)
Program: Bachelor in Science (2024 -28)
DISCIPLINE —- ZOOLOGY

Session — 2024 -25

DSC -01 to 08 DSE -01 to 12
Code Title Code Title
ZOSC-01T | Life on Earth and Unique Attributes of ZOSE -01T Parasitology
Animal Kingdom : :
ZOSC-01P | Life on Earth and Unique Attributes of ZOSE -01P Parasitology
Animal Kingdom )
ZOSC-02T | Cell Biology and Histology ZOSE -02T Ecology and Wild life Conservation &
’ Management
ZOSC-02P | Cell Biology and Histology ZOSE -02P Ecology and Wild life Conservation &
Management
ZOSC -03T | Diversity of Invertebrates ZOSE -03T Biochemistry
ZOSC -03P | Diversity of Invertebrates ZOSE -03P Biochemistry
Z0OSC-04T | Diversity of Chordates and Comparative ZOSE -04T Evolutionary Biology
Anatomy
ZOSC-04P | Diversity of Chordates and Comparative ZOSE -04P Evolutionary Biology
Anatomy .
ZOSC-05T | Vertebrate Physiology - ]ZOSE -05T Endocrinology
ZOSC -05P | Vertebrate Physiology ZOSE -05P Endocrinology
ZOSC-06T | Genetics ~ |ZOSE -06T Immunology
ZOSC-06P | Genetics ZOSE -06P- Immunology
ZOSC-07T | Biosystematics and Taxonomy + |ZOSE -07T Biotechnology and Genetic Engineering
ZOSC -07P Biosystematics and Taxonomy ZOSE -07P* Biotechnology and Genetic Engineering
ZOSC-08T | Biotechniques »|ZOSE -08T Applied Zoology
ZOSC -08P | Biotechniques ZOSE -08P- Applied Zoology
r, [ZOSE -09T Basics of Computer & Biostatistics
ZOSE -09P - Basics of Computer & Biostatistics
ZOSE -10T Behaviour & Chronobiology
ZOSE -10P - " Behaviour & Chronobiology
ZOSE -11T Developmental Biology
ZOSE -11P Developmental Biology
ZOSE -12T Molecular Biology
ZOSE -12P Molecular Biology
GE -01 & 02 VAC
ZOGE -01T Life on Earth and Unique Attributes of Animal [ZOVAC-01 Public health and Hygiene
Kingdom
ZOGE -01pP Life on Earth and Unique Attributes of Animal SEC
Kingdom '
ZOGE -02T Cell Biology and Histology ZOSEC-01 Vermiculture
ZOGE -02P Cell Biology and Histology .

Program Outcomes (PO):
> Demonstrate and apply the fundamental knowledge of the basic principles of major fields of Zoalogy and Modern tools and

techniques
> Analyse complex interactions among the various animals of different phyla, their distribution and their relationship with the

environment. .
> Gain knowledge of small scale industries like sericulture, fish farming, bee keeping, aquaculture, animal husbandry, poultry

farm.
> Apply the knowledge and understanding of Zoology to one’s own life and work.
> Develops empathy and love towards the animals and consciousness for wild life conservation
Program Specific Outcomes (PSO):
> Perform protedures as per laboratory standards in the areas of Taxonomy, Physiology, Ecology, Cell biology, Genetics, Applied
Zoology, Behaviour, Endocrinology, Immunology, Biostatistics, Parasitology, Biochemistry, Evolution, Developmental
Biology, Animal biotechnology, Tools and Techniques of Zoology.

> Understand the applications of biological sciences in Apiculture, Aquaculture, Sericulture, Animal Husbandry, Poultry Farm.

> Understand the applications of Zoology in Medicine and daily life !

»  Contributes the knowledge for Nation building and sustainable development \ // Q“\\ W) ‘\A'
AR
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction

O oms/ b Ty | Semester - | Session: 2024-2025
1 | Course Code Z0SC-03T

2 | Course Title Diversity of Invertebrates

3 | Course Type Discipline Specific Course :

4 | Pre-requisite if, any) As per Program

After successfully completing this course, the students will be able.to -
> Develop understanding on Invertebrate Animals on the basis of
classification and Nomenclature.

¢ > Develop understanding how simple/unicellular animals

changed into multicellular and diploblastic forms through

5 Course Learning. their anatomy and physiology. ]
Outcomes (CLO) » Gain Knowledge of key processes like formation of triploblastic

animals (simple to complex form of body plan).
> Develop understanding on parasitic adaptations and life cycle of

Helminthes,
> Develop understanding on the diversity in Artropoda, Mollusca and
‘ Echinodermata.
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course
Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics (Course contents) Npg;igfi

1 General Characters, Classification up to order and Type Study of Phylum Protozoa and
Porifera with some special features: Protozoa: General Characters and Classification of
Phylum Protozoa up to order. Type study: Paramoecium, Protozoa and Disease. Porifera: u
General Characters and Classification of Phylum Porifera up to order. Type study: Sycon.

II | General Characters, Classification and Type Study of Phylum Coclenterata, Helminthes
and Annclida: Coelenterata - General Characters and Classification of Phylum Coelenterata
up to order. Type Study: Obelia. Helminthes - Classification of Phylum Helminthes up to 11
order. Type study: Fasciola. Annelida- Classification of Phylum Annelida up to order. Type
study: Pheretima (Earthworm). .

III | General Characters, Classification and Type Study of Phylum Arthropoda and
Mollusca: Arthropoda - General Characters and Classification of Phylum Arthropoda up to
order. Type study: Prawn. Mollusc- General Characters and Classification of Phylum 12
Mollusca up to order. Type study: Pila.

IV | General Characters, Classification and Type Study of Phylum Echinodermata and
Hemichordata: General Characters and Classification of Phylum Echinodermata up to order.

Type Study: Asterias (Starfish). General Characters and Classification of Phylum 1
Hemichordata Type Study: Balonoglossus \

Kepwords| Taxonomy, Nomenclature, Canal System, Protozoa, Balanoglossus, Torsion
ISignature of Convener & Members (CBoS)-:
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended — ; S ,
* R.L.Kotpal, Modern Textbook of Zoology Invertebrates. Rastogi Publication, Gangotri,
Shivaji Road, Meerut

e VK. Tiwari, Unified Zoology, Shivlal Agrawal and Company, Pustak Prakashak, Khajuri Bazar,
Indore.

e Dr. S.M. Saxsen, Zoology, Ist Year, by a, Ramn Prasad and Sons, Aagra and Bhopal.

* N. Arumugam, M.G. Ragunathan, T. Murugan, B. Ramnathan, A Textbook of Invertebrates by Saras

Publication
Reference Books Recommended —

* Barrington, E.J.W. (1979). Invertebrate Structure and Functions. II Edition. E.L.B.S. and Nelson.

* Boradale, L.A. and Potts, E.A.(1961) Invertebrates: A Manual for the use of Students. Asia
Publishing Home.

* Bushbaum, R. (1964). Animals without Backbones. University of Chicago Press.

*  Hyman, L H. (1940-67). The Invertebrates, Vol. I-VI. McGraw-Hill, New York.

Online Resources—

> http://ndLiitkgp.ac.in/he document/inflibnet epgp/inflibnet epgp/IN I e P P 1Z 512

%6 POBop 51542 M1 ML cPDaPoRLEP1 51562 51563%e=9*|||

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semecster Exam (ESE): . 70 Marks

Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment/Seminar- 10 + obtained marks in Assignment shall be

(By Course Teacher) | Lotal Marks - 30 considered against 30 Marks

End Semester Two section —A & B

Exam (ESE): Section A: QL. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marlks
Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in life Science .

Diploma/ Degree/ Honors Semester - III Session: 2024-2025
1 | Course Code Z0SC-03p

2 | Course Title Diversity of Invertebrates

3 | Course Type Discipline Specific Lab Course

4

Pre-requisite (if, any)

As per Program

After successfully completing lab course the students will be able to-
> Develop understanding on the diversity of life with regard
nonchordates.
Giese Lnrning. || s Keosisss o Lrouping of animals onth bsis of
Outcomes (CLO) > Develop critical understanding how animals have
' changed from simple form to complex body plan.
> Acquired the detailed knowledge to think and interpret
: different animal species individually.
6 | Credit Value 1 Credits - | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20

PART -B: Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

Module
Lab./Field

Topics (Course contents) No. of

Period
-/Fi List of labs to be conducted
Tr aining/ |, Study of different non-chordate taxa animals through models, slides and museum
Experiment specimens in the laboratory. Emphasising classification, biogeography and diagnostic
Contents features of: Protozoa, Porifera, Coelenterata (also with special reference to Corals of
of Course Cnidarians), Helminthes, Annelida, Arthropoda, Mollusca and Echinodermata,
* Histological slides of different Non chordate Taxa, slides of various larval forms of
Helminthes, Crustacea and Echinodermata
e Dissection of Pheretima to expose Alimentry canal and circum pharyngeal ganglia
through Alternative methods of dissection,

» Dissection of Periplaneta to expose the digestive system, salivary glands and Mouth
" Parts through Alternative methods of dissection.

e Dissection of Prawn to expose appendages and statocyst through Alternative methods :
of dissection 30

* - Dissection of Pila to expose Nervous System through Alternative methods of
dissection.

* Study of Invertebrate animals in nature during a survey of a National Park/ Forest
area/College campus. .
* Group discussion/Viva or Seminar presentation on two related topics:

Polymorphism, Parasitic adaptations, Freshwater sponges, Biodiversity and climate
change, Tree of Life, Marine zooplanktons and their ecological importance including
oxygen evolution.

* An “animal album or Practical Record” containing sketches, photographs, cut outs,
with appropriate write up about the above mentioned taxa.

Study of some videos to devé]op understanding on the animals of different taxa.
Keywords Museum specimens, Histological slides, Alternative of Dissection, Animal album

Signature of Convener & Members (CBoS) : f /‘ . ‘5[)
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
e S.S. Lal, Practic

* A manual of practical Z
Reference Books Recommended-
*  Barrington, E.J.W. (1979
* Hyman, L H. (1940-67).

al Zoology, Invertebrate. 12 Edition Rastogi Publications, Meerut,
New Delhi.

oology. Dr. P.S Verma, S. Chand Publication, New Delhi

). Invertebrate Structure and Functions, II Edition. E.L.B.S. and Nelson.
The Invertebrates, Vol. I-VI. McGraw-Hill, New York.

Online Resources—

> Mps://www.voutube.com/watch?v=GC5Ua6m8731

> https://www.voutube.com/watch?v=-qu2Hski84

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks:; S0 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 3S Marks

Continuous Internal [Internal Test / Quiz-(2): 10& 10

Better marks out of the two Test / Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Labor

atory / Field Skill Performance: On spot Assessment
Exam (ESE): A. Performed the Task based on lab: work

B. Spotting based on tools & technology (written) — 10 Marks
C. Viva-voce (based on principle/technology) - 0S Marks

Managed by
-20 Marks | Course teacher
as per lab, status

Name and Signature of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science

(Diploma / Degree/ Honors)

Semester - IV Session: 2024-2025

1 | Course Code Z0OSC-04T

2 | Course Title Diversity of Chordates and Comparative Anatomy
3 | Course Type Discipline Specific Course

4 | Pre-requisite (if, any) As per Program

5 Course Learning.
\ Outcomes (CLO)

relationship between the different classes of chordates.

digestive system and Skeletal and Muscular System.

vertebrates used in aquatic, terrestrial and aerial vertebrates.

brain, sense organs and urinogenital system.

|After successfully completing this course, the students will be ab!e to:
> Develop understanding of the characters used to classify and dlt_"ferentlate
the organisms belonging to different taxa and the evolutionary history and

> Understand the Digestive system and its anatomical specializations with
respect to different diets and feeding habits and respiratory organs in

> Acquire knowledge and Develop critical understanding of the comparative
anatomy and functioning of complex systems of Pisces to Mammal.la. :
> Learn the comparative account of integument with its derivatives,

> Understand the evolution of heart, aortic arches, and Learn the evolution of

6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100

[ Min Passing Marks: 40

PART -B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

I

Diversity in Protochordates and Chordates:
General characteristics & classification of Chordata up to orders with examples.

Cephalochordates: Type study — Amphioxus and its affinities, Agnatha: Comparative
account of Petromyzon and Myxine

11

II

Structure and function of integument and skeletal systems Alimentary canal;
Structure of integument from fishes to mammals with an account on epidermal and
dermal derivatives and their functional significance, Anatomy of Axial skeleton from
fishes to mammals. Comparative anatomy of appendicular skeleton: limbs and girdles
from fishes to mammals. Comparative account with structure of alimentary canal and
digestive glands in vertebrates.

11

111

Comparative anatomy and functional Significance of, Respiratory organs, Heart
Aortic Arches and Endocrine Glands:

Structure of Gills, Lungs, Air sacs and Swim bladder in Vertebrates, Structure and
evolution of heart in vertebrates, Evolution of aortic arches and their significance

invertebrates. Endocrine Glands & their function. Disorders of Thyroid, Adrenal,
Pancreas and Pituitary.

11

Iv

Comparative anatomy and functional Significance of Urinogenital System, Brain
& Sense Organ:

Types and development of kidneys and their ducts in anamniotes and amniotes.
Nephron- structure, types and their function, Comparative anatomy of Urinogenital

system. Comparative anatomy of Brain of vertebrates, Structure of Ear and Eye.

12

Keywords

Sacs Aortic Arches, Kidney, Brain i

Chordates, Protochordates, Petronyzon And Myxine, Comparative Anatomy,Integument Lungs, Air

Signature of Convener & Members (CBoS) :
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

Jordan, E. L. and Verma, P. S. (2013) Chordate Zoology (14th edition).

Saxena, R. K. and Saxena, S. (2015) Comparative Anatomy of Vertebrates (2nd edition).
R.L. Kotpal, Modern Text Book of Zoology, Vertebrates, Rastogi Publication, Merut
Tiwari, V.K. Unified Zoology, B.Sc. Part I, Shivlal Agarwal and Company, Indore

Reference Books Recommended —

Young, J. Z. (2004). The Life of Vertebrates, 111 Edition. Oxford university press.
Weichert, C.K. (1970) Anatomy of Chordates (4th edition).

>
>
>

>
>
>

Online Resources—
e-Resources / e-books and e-learning portal

https://swavamias.com/zoologv-optional-coaching/

https://www.swavamprabha.gov.in/index.ph p/program/archive/9
https://www.acsedu.co.u k/Courses/Environ menta/VERTEBRATE-ZOOLOGY-BEN104-

528.aspx ;
https://www.nu.edu/degrees/mathematics-and-natural-sciences/cou rses/bio416/

https://www.voutu be.com/watch?v=qSY5iXHHi88
https://www.voutube.com/watch?v=t281iJXbBCO
https://www.voutube.com/watch?v=mXECx3s8vEO

PA

RT -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): " 70 Marks

y

Continuous Internal Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/Seminar- 10 |4 obtained marks in Assignment shall be

Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semester Two section —A & B
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: introduction
Program: Bachelor in Life Science : )
Diploma / Degree / Honors) Semester - v Session: 2024-2025
1 | Course Code Z0OSC-04P
2 | Course Title Diversity of Chordates and Comparative Anatomy
3_| Course Type Discipline Specific Lab Course
4

Pre-requisite (if, any) As per Program

After successfully completing lab course the students will be able to -

> Develop understanding on the diversity of life with regard to different
classes of vertebrates.

_ >  Gain knowledge to identify and classify the animals on the basis of their
5 Course Learning . morphological characteristics.

Outcomes (CLO) > Acquire the detailed knowledge about evolutionary history and relationship

between the different classes of vertebrates through salient features some
important animals.

» Learn comparative account of various systems in all the classes of

vertebrates.
6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: S0 o | Min Passing Marks: 20

PART -B: Content of the Course

Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)

. No. of
Module Topics (Course contents) P(e)ri?)d
Lab../F'ield List of labs to be conducted
Traupng/ > Study of animals through models, slides and museum specimens in the laboratory

Experiment

with details on their classification, biogeography and diagnostic features of different
Contents
of Course class of Vertebrate,

> Study of histological slides of different class of Vertebrate,
> Study of Axial skeleton of Amphibia, Reptilia, Aves and Mammals. Comparative

study of Appendicular skeleton Girdles and limb bones) of Amphibia, Reptilia, Aves
and Mammals.

» Comparative study of heart of Fish, Amphibia, Reptilia, Aves and Mammals with the
help of models and charts.

> Comparative study of Aortic Arches Fish, Amphibia, Reptilia, Aves and Mammals
with the help of models and charts.

> Comparative study of brain of Fish, Amphibia, Reptilia, Aves and Mammals with the
help of models and charts,

> Comparative study of Urinogenital system of Fish, Amphibia, Reptilia, Aves and
Mammals with the help of models and charts,
> Histological study of Endocrine tissue

> Study of Vertebrate animals in nature during a survey of a National Park/ F orest
area/College campus,

Group discussion/Viva or Seminar presentation on any one of above topics
An “animal album or Practical Record” containing sketches, photographs, cut
outs, with appropriate write up about the above mentioned taxa. ]
» _Study of some videos to develop understanding on the animals of different taxa.

Kepwords Museum specimens, Histological slides, Alternative of Dissection, Practical Record

Signature of Convener & Members (CBoS) :
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PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended —

> S.S. Lal, Practical Zoology, Vertebrate. 12 Edition Rastogi Publications, Meerut, New Delhi.
> A manual of practical Zoology. Dr. P.S Verma, S. Chand Publication, New Delhi

> Saxena, R. K. and Saxena, S. (2015) Comparative Anatomy of Vertebrates (2nd edition).
> R.L. Kotpal, Modern Text Book of Zoology, Vertebrates, Rastogi Publication, Merut

> Tiwari, V.K. Unified Zoology, B.Sc, Part 1, Shivlal Agarwal and Company, Indore
Reference Books Recommended —

> Young, J. Z. (2004). The Life of Vertebrates. 1l Edition. Oxford university press.

> Weichert, C.K. (1970) Anatomy of Chordates (4th edition).

Online Resources—
> https://www.voutube.com/watch?v=W420xADcrvw
> https://www.voutube.com/watch?v=T39GseriI8

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks

Continuous Internal |internal Test / Quiz-(2): 10 & 10 Better marks out of the two Test / Quiz

Assessment (CIA): Assignment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by

Exam (ESE): A. Performed the Task based on lab., worlk - 20 Marks | Course teacher
. B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status

C. Viva-voce (based on principle/technolog;r) - 05 Marks
Name and Signature of Convener & Members of CBoS: ) g
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Digloma / Degree/Honors)

1 | Course Code ZOSE- 01T
2 | Course Title

3 | Course Type

FOUR YEAR UN DERGRADUATE PROGRAM (2024 —~ 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM
PART- A: lntroduction

Program: Bachelor in Life Science

Semester - III Session: 2024-2025

Parasitolo

Discipline Specific Elective

X :
4 Pre-requisite (if, any) As per Program

> Students should comprehen

hosts,

pathogenesis,

parasitic infections
> Understand the epidemiology of parasitic diseases

the public.

: . . d the life cycles of various parasites,
including their modes of transmission, intermediate hosts, and definitive

> Qain insights into the interactions between parasites and their hosts;
; Course Learning. including mechanisms of host invasion, evasion of host defenses, and

Outcomes (CLO o
( ) > Develop the ability to recognize clinical manifestations associated with

> Communicate effectively about parasitic diseases, including educating

6 | Credit Value 3 Credits | Credit = 15 Hours --Ieaming & Observation

7 To?al Marks Max. Marks: 100

| Min Passing Marks: 40

PART -

B: Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

I

Viral diseases: General characters, Structure and Classification of virus, A brief|
account of pathogenic viruses. Brief history of microbiology: germ theory of disease,
Host pathogen interaction: invasion, antigenic heterogeneity, toxins and enzymes
secretions. Viral diseases: hepatitis, influenza, AIDS, Covid -19 with emphasis on
their causative agents, pathogenesis, diagnosis, prophylaxis and chemotherapy.

12

Bacterial & Fungal diseases: General characters, Structure and Classification of
bacteria. Bacterial Diseases: A brief account of pathogenic bacteria, discovery of
penicillin, diseases caused by Streptococcus  pneumonia, Salmonella typhi,
Escherichia coli, Mycobacterium tuberculosis, Rickettsia, Spirochaetes Fungal
diseases: Ringworm infection, Aspergillosis, candidiasis.

11

III

Protozoan parasites: An overview of protozoa & disease. Introduction to parasites

- and parasitic diseases. Mode of transmission, portals of entry and implications of

parasitism. Parasitic adaptations. Concept of zoonotic diseases. Protozoan diseases of
medical importance: Brief account of life History, pathogenicity of the. following
Protozoa with reference to Man, prophylaxis and treatment: Entamoeba histolitica,
Tiypanosoma gambiens, Plasmodium vivex, Giardia.

11

1v

Helminth parasites: An overview of Helminthic diseases. Brief account of lif"e
History, pathogenicity of the following Helminths with reference to Man, prophylaxis
and treatment. Taenia solium, Schistosoma haematobium, Ascaris lumbricoides,
Wuchereria branrofti. Vector insects.

11

Keywords

Micrology, pathogenic bacteria, Protozoan parasites, Helminth Pparasites, Toxicology, toxic againts

Signature of Convener & Members (CBoS) :
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IPART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

Agrawal Anju Principles of Toxicology
Parija, S. C. (2013) Textbook of Medical Parasitology, Protozoology & Helminthology (Text and colour
Atlas), IV Edition, All India Publishers & Distributers, New Delhi. :
Ichhpujani, R.L. and Bhatia, R. (2009) Medical Parasitology. III Edition, Jaypee BrothersMedical
Publishers (P) Ltd., New Delhi )
Ahmed, N., Dawson, M., Smith, C. and Wood, Ed. (2007) Biology of Disease. Taylor andFrancis Group.

Chatterjee, K. D. (2009). Parasitology: Protozoology and Helminthology. XIII Edition, CBSPublishers &
Distributors (P) Ltd.

Arora, D. R and Arora, B. (2001) Medical Parasitology. II Edition. CBS Publications andDistributors
Chatterjee, K.D (2015) Parasitology (13th edition)

\Reference Books Recommended —

> Jawetz, M. and Adelberg (2015) Medical Microbiology (27th edition)

> Noble, E.R. and Noble, G.A. (1989) Parasitology: The Biology of Animal Parasites. VIEdition, Lea and
Febiger

YV VYV VY VYV

Online Resources—
> http://ndliitkgp.ac.in/he document/inflibnet epgp/inflibnet epgp/IN I eP P 1 7Z 512
9% POBop 51542 M1 MLcPDaPoEPI1 51562 515632e=9*I|
> http://ndliitkgp.ac.in/he document/inflibnet epgp/inflibnet epgp/IN I eP P 1 Z 512
96 PO Bop 51542 M2 P dapowb 51594 51595?e=3|*|l|

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment/Seminar- 10 + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 30 considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type gts.,lout of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE, CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science
( Diploma / Degree/ Honors)

Semester - IT1 Session: 2024-2025

Pre-requisite (if, any)

1 | Course Code ZOSE- 01P

2 | Course Title Parasitology

3 | Course Type Discipline Specific Elective Lab Course
4

As per Program

5 Course Learning.
Outcomes (CLO)

At the end of this course, the students will be able -
> Identify common parasitic Protozoa and Helminth.

samples for pathology

> Learn techniques for studying growth of bacteria and its §taim’ng.
> Learn the techniques for examine Sputum, Blood, Urine and Stool

6 | Credit Value

1 Credits ] Credit =30 Hours Laboratory or Field learning/Training

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
p No. of
Module Topics (Course contents) Period|
Lab._/Field > Study of permanent slides and specimens of parasitic Protozoans and Helminthes.
Training/| > Pathological examination of sputum, blood, urine and stool.
Experimenti 5. Bio0d; Erythrocyte Sedimentation Rate (ESR), Haematocrit.
(?)éltents > Staining and identification of Gram positive and Gram negative bacteria.
Of SCOUESE > Preparation of thin and thick blood films to diagnose Plasmodium infections/ or
permanent slides.
> Preparation of temporary and permanent slides of faecal matter by saline 30
preparation and concentration techniques to identify cysts of parasitic Protozoans
and Helminthes eggs /or parmanant slides studies.
> Study Kinetics of bacterial growth and staining techniques.
> Group discussion or Seminar presentation on one or two related topics
> Group discussion/quiz/seminar on topics related to theory.
> Preparation of practical record or Album of parasites.
Keywords Parasitic protozoa, helminth, ESR, Gram positive and Gram negative
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

> Ghosh Saugala, Panikar’s Text book of Parasitology. Jaipyee Brothers

> Ananthanarayan and Paniker’s Textbook of Microbiology, Twelfth Edition, Universities press
Reference Books Recommended — :

» K.D. Chattargee, Parasitology . CBS Publisher

Online Resources—

> http://ndl.iitkgp.ac.in/he document/swayam_ugc _moocs/swayam_uge moocs/IN S U M
1UC 17 AD 4127 ML ho AL wPAoAL 34326 _34327%=7|*ll :

> hittp:/ndLiitkep.ac.in/he document/swayam ugc moocs/swayam ugc moocs/IN S U M
1UC 17AD 4127 ML hoTsaFh 10250 102512e=8/*|||

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks :

Continuous Internal [Internal Test/ Quiz-(2): 10 & 10 Better marks out of the two Test / Quiz

Assessment (CIA): Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

IEnd Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by

Exam (ESE): A. Performed the Task based on lab. work - 20 Marks | Course teacher
B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of CBoS: W 4 {
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

Pre-requisite r, any)

As per Program

COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Science
Diploma / Degree/Honors) Semiesieraly v’
1 | Course Code ZOSE-02T
2 | Course Title Ecology and Wildlife Conservation & Management
3 Course Type Discipline Specific Elective

w

> Apply the knowledge of ecology to understand equilibrium of nature.
> Analyze the strategies of Populations to survive and sustain.

> Evaluate the significance of biodiversity and its conservation,

> Create awareness about wildlife and nature.

After successfully completing this course, the students will be able to:
> Understand the concepts of fundamental ecological principles, including energy
Course Learning. flow, nutrient cycling, and population dynamics.

Outcomes (CLO)

6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation

7 | Total Marks Max. Marks: 100 | Min Passing Marks:

40

PART

-B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

No. of
Period

I

An overview of Ecology and Biomes: Aims and scope of Ecology. Difference between Auto-

| ecology and Synecology. Abiotic & Biotic factors. Ecosystem and Ecological Pyramids. Bio-geo

chemical cycles. Energy flow in ecosystem: Trophic levels. Food Chain, Food Web, Food chain-in
fresh water ecosystem. Laws of limiting factor: Leibig’s Law of Minimum, Shelford Law of
tolerance. Major Biomes of the world. Biogeographic zones of India.

11

1I

Population ecology: Population characteristics: Density, Measurement of Population Density
(Quadrate method and tagging method) Mortality, Natality, Age Pyramids, Migration and Dispersal.
Life tables. Survivorship curves. Population Growth: Types of Population Growth, Growth Curves (S
shaped & J shaped), Mathematical Expression of population growth: logistic & stochastic. R and K
strategies. Carrying Capacity. Population Regulation: extrinsic & intrinsic factors.

12

II1

Biotic community and Environmental degradation: Biotic community characteristics and attributes:
Stratification; Dominance, diversity, species richness, abundance, Evenness, Similarity. Ecotone and
edge effect. Ecological succession. Species interaction: Positive interactions: commensalism, proto-
cooperation and mutualism. Negative interactions: parasitism, Competition: Interspecific and
Intraspecifi, Lotka Volterra Model, Gause’s Principle. Prey-Predatator Model. Environmental
degradation: Air, water and noise pollution and their control. Natural resources: Mineral, water
and forest, their significance and conservation.

11

Iv

Biodiversity & Wildlife management: Biodiversity: Concept and characteristics. Levels of
Biodiveristy (Genetic Diversity, Species Diversity & Ecosystem Diversity), Hotspots of Biodiversity.
Major National Parks of Chhattisgarh and their biodiversity. Endemic animal species of Chhattisgarh.
IUCN red list categories and criteria. Conservation of Biodiversity (In Situ, & Ex Situ Conservation).
Major international & national treaties, laws and regulations for conserving biodiversity. Important
conservation projects undertaken in lIndia: Project Tiger & Project Elephant, Tiger Census and
Estimation (Techniques and Findings). Cheetah re-introduction plan, Captive breeding and Propagation:
Founder population, rehabilitation, education, utilization, gene banks. GIS and other technologies in
Forest & Wild life conservation.

11

Keywords

Ecology, Biome, Abiotic, Biotic factors, Nutrient Cycle, Population, Wildlife conservation, In Situ & Ex Situ
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Signature of Convener & Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Boolks and Others

Text Books Recommended —

> Sharma, P.D. Ecology and Environment, Rastogi Publication.

> Kumar Pranav, Meena Usha. Fundamentals of Ecology and Environment.

> Mathur Reena. Wildlife Conservation and Management, Rastogi Publication.

> Singh S.K., Text book of Wildlife Management, CBC Publishers and Distributors

Reference Books Recommended —

> Chapman, J.L.& M.J. Reiss. 1998. Ecology: Principles and Applications. Cambridge Univ. press.
2nd edition.

> Odum, E. P. (2004). Fundamentals of Ecology, Oxford and IBH Publishing Co. Pvt. Ltd.

»> Smith, TM and Smith RL 2015. Elements of Ecology, Pearson Education, India.

Online Resources—

> https://epgp.inflibnet.ac.in/epgpdata/uploads/eggg content/S000035Z0/P000891/M 020617/
ET/1498712980Ecosystemprocesses-IPart-1Quad1.pdf

> h‘ttps://epgp.inﬂibnet.ac.in/epgpdata/uQloads/epgg content/S000035Z.0/P000891/M 020612/
ET/1498710746C0mmunit_v_characteristicsstratificationPart4Quad1.Qdf

> http:/ndliitkgp.ac.in/he document/swayam prabha/cao2zsydjqu

Online Resources—
> https:/pib.gov.in/PressReleaselframePage.aspx?PRID=1788373

> https://eQgp.inflibnet.ac.in/epggdaté/uploads/epgg content/S000032SW/P001702/v 020403/

ET/14969150701-

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz

Assessment (CIA): | Assignment/ Seminar - 10 + obtained marks in Assignment shall be

(By Course Teacher) | Total Marks - 30 considered against 30 Marks

End Semester Two section— A & B

Exam (ESE): Section A: QL. ijective — 10 x1=10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type qts.,1out of 2 from each unit-4x10=40 Marks

‘Name and Signature of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM(2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRlCULUM
PART-A: Introduction

—
Program:Bachelor in Life
Scien ce(Diploma / Degree/ Honors) Semester -IV Session:2024-2025
1 1 CourseCode Z.OSE-02P
§ CourseTitle Ecology and Wildlife Conservation & Management
CourseType Discipline Specific Elective Lab Course
4 Pre—requisite(if, any)

As per Program

y completing this course, the students will be able to:
Understand practical fieldwork skills, including sampling techniques, data
collection and methods of analysis used in ecological research.

Learn to design and implement ecological experiments.

Understand soil profile and characteristics.

Analyse chemical parameters of various water bodies.

i Create awareness about local faunaand evaluate biodiversity of an area.

6 | CreditValue 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7_| TotalMarks Max.Marks:50 | Min Passing Marks:20
PART -B: Content oftheCourse

After successfull

5 | Course Learning.
Outcomes(CLO)

VVVYVY ¥V

TotalNo.of learning-Training/performancePeriods:30 Periods (30 Hours)

Module

Lab./Field
Training/
Experiment
Contents
of Course

Topics(Coursecontents) ‘ E:r' a&f

Study of biodegradable and non-biodegradable pollutants in the locality:
Study of a representative type of ecosystem.

Determination of pH of water samples from various water bodies.

To determine the transparency of water of Pond ecosystem by Secchi disc.
To study the profile of soil in the field/ Soil sampling by V- cut method.
To study the zooplankton communities in a fresh water ecosystem.

To prepare a checklist of birds/Insects in and around college campus,

Estimation of ecological density, diversity and frequency of college premises by gl
quadrate method.

Estimation of Shannon — Weiner index of a given area.
Estimation of Simpson- biodiversity index of a given area.
Study of strategy for preventing and managing human-wildlife conflicts.

Project Work / Quiz/ Poster / Model preparation/Viva.
Practical Record

Keywords

Density, Diversity, Frequency, Biodegradable, Non- biodegradable, Pollutants, Sechhi disc,
SignatureofConvener&Members (CBoS):
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PART-C:Learning Resources

Text Books, Reference Boolks and Others

Text BooksRecommended —

> Yadaw Vikas, YadawParul ; 2022 Modern Practical Zoology; Kedar Nath Ram Nath.
> VermaP.S. A Manual of Practical Zoology Chordates, S.Chand. '

> Lal S.S. Practical Zoology Vertebrate; Rastogi Publications.

> Jayasurya, Arumugam N.: Practical Zoology: Saras Publication.

Reference BooksRecommended —

> Odum, E.P. 1971Fundamentals of Ecology; W.B, Sounders

> Beard, J.M. 2013Environmental Chemistry in Society (2" Edition). CRC Press.

Online Resources—
> https://www.statology.org/simpsons-diversity-index/
> https://www.statology.org/shannon-diversity-index/

Online Resources—

T/1520505951paper10 Module27 etext.pdf

> https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/SOOOOl4ER/P000280M026066/ﬂ

PART-D:Assessment andEvaluation

|

Suggested Continuous Evaluation Methods:
MaximumMarks: 50 Marks
ContinuousInternal Assessment(CIA):15 Marks
EndSemesterExam(ESE):35Marks

Continuous Internal Test / Quiz-(2): 10 &10 Better marks out of thetwo Test / Quiz

InternalAssessment(ClAssignment/Seminar +Attendance- 05 +obtained marks in Assignment shall be

IA): [Total Marks -15 considered against 15 Marks

(By Course Teacher)

End Semester Laboratory / Field Skill Performance: On spot Assessment Managed by

Exam (ESE): A. Performed the Task based on lab. work - 20 Marks | Course teacher
: B. Spotting based on tools& technology (written) — 10 Marks |as per lab. status

) C. Viva-voce (based on principle/technology) - 05 Marks

NameandSignatureofConvener&MembersofCBoS: [/) /)
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART-A: Introduction ]
Program:Bachelor -

Certificate / Diploma / Dearas Semester — I/ITI/V Session: 2024-20257
1 Course Code ZOVAC-01

2 | Course Title Public Health and Hygiene

3 CourseType Value Added Course

4 Pre-requisiter, any) 4s per Program

> Understand the importance of hygiene.
> Identify current national and global public health problems.

g Course Learnin g. > Aware about the issues of food safety, water safety, vaccination, and
Outcomes(CLO) obesity.

> Create general medical awareness in daily life.
> Analyze the measures to live a healthy life.

6 | CreditValue 2 Credits |  Credit=15 Hours -learning & Observation
7 | TotalMarks Max.Marks:50 | Min Passing Marks:20
PART -B: Content oftheCourse

Total No. of Teaching—learning Periods (01 Hr. per period) - 30 Periods (30 Hours)

No. of
Period

Unit Topics (Course Contents)

I | Maintenance of personal hygiene: Introduction to public health and hygiene:
determinants and factors. Pollution and health hazards: Water and air borne diseases.
Radiation hazards: Network Towers and electronic gadgets (recommended levels,| 07
effects and precaution). Personal hygiene: Oral hygiene, Menstrual Hygiene, Ideal hand
washing methods, Ideal food keeping methods.

IT | Nutrition and Health: Classification of food into micro and macro nutrients. Balanced
diet. Importance of dietary fibres. Significance of breast feeding. Malnutrition
anomalies: Anaemia (Iron and B12 deficiency), Kwashiorkar, Marasmus, Rickets,
Goiter (cause, symptoms, precaution and cure),

III | Communicable/Contagious and Non-Communicable Diseases: Communicable viral
diseases: measles, chicken pox, swine flu (their causal agents, symptoms and prevention).
Communicable bacterial diseases: tuberculosis, typhoid, cholera (their causal agents,
symptoms and prevention). Sexually transmitted diseases: AIDS, Syphilis (their| 09
causal agents, symptoms and prevention). Non-communicable diseases: hypertension,
arthritis, Diabetes, peptic ulcer, obesity, depression and anxiety (their causal agents,
symptoms and prevention).

IV | Public Health Management & General Medical Awareness: Vaccination, Benefits
of institutional deliveries, Deworming drive: Use of Albendazole. First Aid:
Electrocution, Road Accident, Burn, Lightning Strike, Envenomation. Importance of
Cardiopulmonary resuscitation (CPR). Blood Donation: Eligibility, Health Screening,. 07
Road Safety: Good Samaritan, General safety precautions on Road and Motion
Sickness. Fire Safety: Fire Control and Fire Extinguisher Categories.

07

Kepwords| Health, Hygiene, Nutrition, Disorders, Vaccination, Safety, Fire, Blood, Medication.

Signature of Convener & Members (CBoS):
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PART-C:Learning Resources

Text Books, Reference Books and Others

Text BooksRecommended —

»>Mary Jane Schneider (2011) Introduction to Public Health.
»>Muthu, V.K. (2014) A Short Book of Public Health.

Reference Books Recommended
> Detels, R. (2017) Oxford Textbook of Public Health (6th edition).
> Gibney, M.J. (2013) Public Health Nutrition.

> Wong, K.V. (2017) Nutrition, Health and Disease.

Online Resources—

> https://www.ida.cov/drugs/investigational-new-drug-ind-a !
https://www.nfpa.org/news-blogs-and-articles/blogrs/z023/08/01/ﬁre-exﬁn2ulsher-tvp_eS_

>
> https://www.redcross.org/take-a-class/cpr/performing—cgr/what—is-
%20and%20eme

cpr#:~:text=What%2OIs%20the%ZOPurpose%ZOOf.healthcare%ZOworkers

rgency%20responders.
> https://unesdoc.unesco.org/ark:/48223/pf0000226792

Online Resources—
> https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S001827/P001833/MO29447/ET/.15

245666876.2101.pdf
> https://www.nhm.gov.in/images/pdf/programmes/mhs/Training Materials/PDF_English/read

ing_material.pdf

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:

MaximumMarks: 50 Marks
ContinuousInternal Assessment(CIA):15 Marks

EndSemesterExam(ESE):35Marks

Continuous Internal Test / Quiz-(2): 10 &10 Better marks out of thetwo Test /

InternalAssessment [Assignment/Seminar +Attendance- 05 Quiz+obtained marks in Assignment

(CIA): Total Marks -15 ' shall be.considered against 15 Marks

(By Course Teacher)

End Semester Two section — A & B

LExam (ESE): Sect?on A: QI. Objective — 05 x1= 05 Mark; Q2. Short answer type- 5x2 =10Marks

Section B: Descriptive answer type qts.,1out of 2 from each unit-4x05=20Marks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART-A: Introduction

Program: Bachelor in Life Science
ertificate / Diploma / Degree) emester = VIV G ol £
1 | Course Code ZOSEC-01
2 | Course Title Vermiculture and Vermicomposting
3 | Course Type Skill Enhancement Course
4 | Pre-requisite (if, any) As per Program

After successfully completing this course, the students will be able to:
» Learn the identifiable features of earthworm species for vermiculture and

Course Learning vermicomposting.

§ | Outcomes (CLO) > Cultivate the skills of vermiculture.
> Understand the challenges in vermiculture and vermicomposting.

> Analyze the features of different vermicomposting methods.

> Create entrepreneurial prospects in this field.
Credit = 15 Hours —Theoretical learning and

6 | CreditValue 2 Credits g
(1C+10) = 30 Hours Laboratory or Field learning/Training
7 | Total Marks Max.Marks:50 | Min Passing Marks:20
PART -B: Content of the Course
Total No. of Teaching-learning Periods:
Theory—15 Periods (15 Hrs) and Lab. or Field learning/Training 30 Periods (30 Hours) T
0.0

Topics (Course contents) Period

Module

Theory | General Introduction: Distribution and habit, habitat. Food: Phytophagous and Geophagot_:s

Contents| earthworm. Morphology of earthworm. Ecological categories: Epigeic, Endogeic and Anecic
earthworms. Ecological requirements: moisture, temperature, light, pH and, organic matter.

Ecosystem services: role played by earthworms in soil ecosystem. Difference between
vermiculture and vermicomposting. Role of earthworm and vermicompost in growth of plants.
Vermiculture: Definition and features. Selective features of earthworms for vermiculture.
Vermiculture methods: Wormery, breeding techniques: indoor and outdoor cultures, monoculture
and polyculture, merits and demerits. Obstacles in Vermiculture: Preventention and Management. 15
Vermicomposting: Definition and features. Scientific names and distinguishing features of native
and exotic vermicomposting earthworms (Native Indian earthworms. Perionyx excovatus,
Perionyx ceylanensis, European earthworms. Eisenia fetida, Eisenia andrei, South African
earthworms. Eudriluseugeniae), Principle of vermicomposting, Methods of vermicomposting:
Low-cost Floor beds, Grow bags & Tank system. Management during vermicomposting (Physical
and Biological). Products of vermicomposting, physiochemical features and their utility:
earthworm biomass (vermiprotein), vermicompost and vermiwash. Harvesting the vermicompost
& storage. Marketing prospects of Vermicomposting in Chhattisgarh and India.

Lab./Field| > Key to identify different types of earthworms.

Training( > Identification of materials/waste products for vermiculture and vermicomposting.

Contents| > Study of systematic position, habits, and habitat & External characters of Eisenia fetida.

> Study of Life stages & development of Eisenia fetida.

> Culture of earthworms in Grow Bags.

> Study of devices and instruments of Vermiculture and Vermicomposting.

> Preparation of vermibed, maintenance of vermicompost & management of climatic conditions.

; Study the effects of vermicompost & vermiwash on any two short duration plants. 30
>

>

>

>

Study of different methods of vermicomposting (NADEP Composting, Bangalore Method,

Coimbatore Method & Indore Method).
Creation of set up for vermiwash collection.
Field Visit to Vermiculture & Vermicomposting sites and interaction with self help groups.

personnel engaged in these activities.
Projects/ Assignments/ Chart/ Model preparation.

Practical Record J
I.(eyworrls Earthworm, Vermiculture, Vermicomposting, Vermiwash, Grow Bags, NADEP.
Sigreature of Convener & Members (CBoS): O / IR |
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PART-C:Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

> Chaul}an, A. (2012) Vermitechnology, Vermiculture, Vermicompost and Earthworms: Vermiculture,
Vermicomposting, Vermitechnology and Mirobes, Lambert Academic Publishing, Germany.

National Institute of Industrial Research, (2010): The Complete Technology Book on Vermiculture and
Vermicompost, Published by National Institute of Industrial Research, Delhi-7, India.

Kumar, A. (2005) Verms and Vermitechnology, APH Publishing. i
Bhatnagar & Patla,2007. Earthworm vermiculture and vermin-composting, Kalyani Publishers,New Delhi.
Sultan Ahmed Ismail, 2005. The Earthworm Book, Second Revised Edition. Other India Press, Goa, India.
Panda Himadri: The Complete Technology Book on Vermiculture and Vermicompost (E_thorm) viithy
Manufacturing Process, Machinery Equipment Details & Plant Layout; Asia Pacific Business Press Inc.

EIRI Board : Hand Book Of Biofertilizers & Vermiculture.

YVVVY V¥V

A4

Online Resources—

> https:/agritech.tnau.ac.in/org farm/orgfarm composting.html#:
Iore%20method%2Oof,]aid%200ver%20the%20moistened%ZOIayer.

> https://www.thepharmaiournal.com/archives/2021/vol10issue12/PartAR/11-5-248-926.pdf

~:text=In%20the%20Banga

Online Resources—

> https://megbrdc.nic.in/publications/ﬂiers-[’amphlets/nadep-composting-english.pdf

PART-D:Assessment andEvaluation

Suggested Continuous Evaluation Methods:

MaximumMarks: 50 Marks

ContinuousInternal Assessment(CIA):15 Marks

EndSemesterExam(ESE):35Marks

Continuous Internal Test/ Quiz-(2): 10 &10 | Better marks out of thetwo Test / Quiz

InternalAssessment(CIA)(Assignment/Seminar +Attendance- 05 +obtained marks in Assignment shall be

By Course Coordinator) Total Marks - 15 considered against 15 Marks

End Semester |Laboratory /Field Skill Performance: On spot Assessment Managed by

Exam (ESE): A. Performed the Task based on learned skill - 20 Marks Coordinator as
B. Spotting based on tools (written) — 10 Marks per skilling

C. Viva-voce (based on principle/technology) - 05 Marks

N B
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FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020)
Program: Bachelor in Science (2024 -28)
DISCIPLINE - ZOOLOGY

Session — 2024 -25
P DSC -01 to 08 ) DSE -01 to 12
Code Title Code Title
ZOSC-01T | Life on Earth and Unique Attributes of ZOSE -01T Parasitology
Animal Kingdom
ZOSC-01P | Life on Earth and Unique Attributes of ZOSE -01P Parasitology
Animal Kingdom '
ZOSC -02T | Cell Biology and Histology ZOSE -02T Ecology and Wild life Conservation &
) Management
ZOSC -02P | Cell Biology and Histology ZOSE -02P Ecology and Wild life Conservation &
Management
ZOSC-03T | Diversity of Invertebrates ZOSE -03T Biochemistry
ZOSC -03P | Diversity of Invertebrates ZOSE -03P Biochemistry
ZOSC-04T | Diversity of Chordates and Comparative ZOSE -04T Evolutionary Biology
Anatomy
ZOSC -04P | Diversity of Chordates and Comparative ZOSE -04P Evolutionary Biology
Anatomy '
ZOSC-05T | Vertebrate Physiology - [ZOSE -05T Endocrinology
ZOSC-05P | Vertebrate Physiology ZOSE -05P Endocrinology
ZOSC-06T | Genetics -~ |ZOSE -06T Immunology
ZOSC -06P | Genetics ZOSE -06P-~ Immunology : i
ZOSC-07T | Biosystematics and Taxonomy ~|ZOSE -07T Biotechnology and Genetic Engmeer{ng
Z0OSC -07P Biosystematics and Taxonomy ZOSE -07P" Biotechnology and Genetic Engineering
ZOSC -08T | Biotechniques +|ZOSE -08T Applied Zoology
ZOSC -08P | Biotechniques ZOSE -08P- Applied Zoology
., |ZOSE -09T Basics of Computer & Biostatistics
ZOSE -09P - Basics of Computer & Biostatistics
ZOSE -10T Behaviour & Chronobiology
ZOSE -10P - “ Behaviour & Chronobiology
ZOSE -11T Developmental Biology
ZOSE -11P Developmental Biology
ZOSE -12T Molecular Biology
ZOSE -12P Molecular Biology
GE -01 & 02 VAC
ZOGE -01T Life on Earth and Unique Attributes of Animal [ZOVAC-01 Public health and Hygiene
Kingdom
ZOGE -01P Life on Earth and Unique Attributes of Animal SEC
Kingdom
ZOGE -02T Cell Biology and Histology ZOSEC-01 Vermiculture
ZOGE -02P Cell Biology and Histology

Program Outcomes (PO):

> Demonstrate and apply the fundamental knowledge. of the basic principles of major fields of Zoology and Modern tools and

techniques

> Analyse complex interactions among the various animals of different phyla, their distribution and their relationship with the

environment.

> Gain knowledge of small scale industries like sericulture, fish farming, bee keeping, aquaculture, animal husbandry, poultry

farm.

» Apply the knowledge and understanding of Zoology to one’s own life and work.
» Develops empathy and love towards the animals and consciousness for wild life conservation
Program Specific Outcomes (PSO):
> Perform protedures as per laboratory standards in the areas of Taxonomy, Physiology, Ecology, Cell biology, Genetics, Applied
Zoology, Behaviour, Endocrinology, Immunology, Biostatistics, Parasitology, Biochemistry, Evolution, Developmental
Biology, Animal biotechnology, Tools and Techniques of Zoology.
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Understand the applications of biological sciences in Apiculture, Aquaculture, Sericulture, Animal Husbandry, Poultry Farm.
Understand the applications of Zoology in Medicine and daily life
Contributes the knowledge for Nation building and sustainable development
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

5 Course Learning.
~ | Outcomes (CLO)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in life Science i
- ession: 2024-2025
( Degree / Honors) Semester - V Ses
1 | Course Code ZOSC- 05T
2 | Coursc Title Vertebrate Physiology
3 | Course Type Discipline Specific Course
4 | Pre-requisite (if, any) As per Program
After successfully completing this course, the students will be able to-

» Understand the physiological mechanism at ce]lular.and system level. .
> Learn the significance ofnutrients, breathing mechanism, blood cfoagulanon.
» Understand the water balance in body and working of different senses

response. -
» Understand the reproductive physiology and muscles contraction. ‘ '
> Apply this knowledge to understand working and disorders of physiological

activities.

6 | Credit Value

3 Credits | Credit = 15 Hours - learning & Observation

{ 7 | Total Marks

] Min Passing Marks: 40

Max. Marks: 100

IPART -B:  Content of the Course

Total No. of Teaching-learning Periods (01 Hr. per period) - 45 Periods (45 Hours) e
0.0

Unit

Topics (Course cbntents) Period

Cell Physiology: Cell membrane and transport mechanism: Transport across membrape:
osmosis, passive diffusion- simple and facilitated, & Active transport Mechanism of active
transport Primary & secondary active transport, endocytosis and exocytosis, Vescicular -
Transport: Protein sorting from ER to Golgi, Retrograde transport, Transport across
Mitochondrial membrane; pH and its biological significance, Buffer: buffers in biological

system, Regulation of pH by Lung and Kidney.

12

Physiology of Digestion Respiration and Circulation:
Physiology of Digestion: Biological significance of nutrients: carbohydrates, proteins, fats,

vitamins and minerals. Physiology of digestion with special reference to enzyme involved,
Absorption of Carbohydrate, protein and lipid. Breathing mechanism: Pulmonary
ventilation, Respiratory volumes and capacities. Transport of Oxygen and Carbon dioxide in
blood. Composition of blood, blood groups, Theories of blood coagulation. Conduction and
Regulation of Heart beat, Cardiac cycle, Cardiac output, Integration of cardiovascular

function, electrocardiogram (ECG).

11

Physiology of Excretion, nerve impulse transmission and Receptor Physiology:.
Physiology of excretion: Nephron: Structure, Types and their functions Mechanism of Urine
formation, Counter-current Mechanism, role of ADH and Renin-Angiotensin-Aldosterone
system in Excretion, Mechanism of Osmoregulation in fiesh water and marine and terrestrial
vertebrates, Stenohalinity and Euryhalinity. Nerve Physiology: Structure and functions of
neuron, ionic basis of resting and action potentials, nerve impulse and its transmission,
synapse and synaptic transmission, Reflex action. Receptor physiology- Physiology of
Vision, Physiology of Hearing and balancing, Mechano, chemo reception, Bioluminescence.

11

Physiology of Reproduction, Muscle Contraction and Tharmoregulation: Physiology of
Reproduction: male reproduction: hormonal control of Spermatogenesis, female
reproduction: hormonal Control of Oogenesis, menstrual cycle and its hormonal control.
Muscle Contraction: Structure and types of muscles, striated, non-striated and cardiac
muscles. Molecular structure of muscles protein Actin and Myosin. Physiology of muscles
contraction. Theories of Muscles Contraction. Thermoregulation: Mechanism in

Homeotherms and Poikilotherm.

11

Keywords

Vertebrate Physiology, Physiology of Respiration, Digestion, Circulation, Blood, Cardiac Cycle, Excretion,

impulse, Thermoregulation, Muscle Contraction, Physiology of Reproduction & Endocrine Glands

Nerve ]

Signature of Convener & Members (CBoS) : ) o A\
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r
b . iology Author,, Edition 1 .
Berry 4 A e 2 Science .. 4'3 phges ttion, illustrateq Publisher,
* Dr.C c Chatterjee Hu?néﬁnizml-Phys’ok’gy By (Second editjop Emkay publication
Kolkata ’ Physiology, Vol. 1 g, I1, 1980, 12th Edn., Medica| Applied Agency,
. Nagabhushanam, S. V.S.R ! ;
Oxford University Pisgs, .Ind?:.a’ S. Kalavathy Text book of Anima] Physiology, 2008, 2ng Edn.,

Reference Books Recommended -

* Jan Kay, 2000, Introduction to Animal Physiology, Bios Scientific Publishers Limited,

* Guyton A, C. & Hall J. E., 2006 extbook i i iti
. B, ; of Medical Physio] ou aﬂ
g ann . I 1cal Physiology, 11th Edition, Hercourt As;

* Tortora G, J. & Grabowsk;j §.,Principles of A i iti
Wiley & it ples of Anatomy & Physiology, 2006, 11th Edition, John

. Schmidt~Nielsen, Kn
University Press.
* Hoar w. S., General and Comparative Physiology, 1983, 3rd Edn., Prentice Hall, UK.7.

. Barret, K.; Brooks, H.; Boitano, S. ang Barman, S, (2010) Ganong’s Review of Medical
Physiology (2314 edition) Lange Medica]. |

* Guyton, A.C. and -Hall, J.E. (2006) A text book of Medical‘Physiology (11th edition) Saunders,

ut, Anima] Physiology: Adaptation and Environment, 1997, Cambridge|

> EPG Pathshala:

https://epgp.inﬂibnet.ac.in/Home/ViewSu biect?catid=2rAs1Puv2a4LW93zMe83aA=
> https://epgp.inﬂibnet.ac.in/Home/ViewSubiect?catid=2rAslPuvga4LW93zMe83aA=

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks

Continuous Internal Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz |
Assessment (CIA): | Assignment/Seminar- 10 |, obtained marks in Assignment shall be
Total Marks - 30 considered against 30 Marks
Y Course Teacher) g

Two section — A & B
Section A: Q1. Objective — 10 x1=10 Mark; Q2. Short answer type- 5x4 =20 Marks
Section B: Descriptive answer type gts.,1lout of 2 from each unit-4x10=40 Marks

End Semester
Exam (ESE):

b2

‘ = W Er(by\fﬂ
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science Semester - V Session: 2024-2025

1

(Degree / Honors)

‘}]
Course Code f?oSC-OS p —’

2 | Course Title J Vertebrate Physiology
3 | Course Type ,icipline Specific Lab Course
4 Pre-requisite (i, any) I As per Program ]
After successfully completing this course, the students will be able to-
» Perform and demonstrate some physiological exercises
5 | Course Learning |» Learn to record Blood pressure and analyze 1:t
Outcomes (CLO) [» Calculate Oxygen Consumption in model animal
> Learn the structure and working of eye and ear. . ' ) _
> Apply this knowledge to identify tissues by learning Histological d.etalls |
6 | Credit Value 1 Credits |  Credit=15 Hours - learning & Observation _|
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20 jl

PART -B: Content of the Course

Unit Topics (Course contents)

Perio

clotting time
Preparation of haemine crystal

Measurement of Blood Pressure through sphygmomanometer.

Action of salivary amylase on starch

Biochemical analysis of food

Determination of 0Xygen consumption with the help of Respirometer

Preparation of casein from milk

Study of permanent histological section slides of (esophagus , stomach, duodenum,
ilium , pancreas ,liver trachea kidney spinal cord, bone, cartilage & blood cells )

Total No. of Teaching—learning Periods (01 Hr. per period) - 30 Periods (30 Hours) ’
No. ﬂ
d

* Hematological practical : Determine blood group, RBC and WBC counting technique, ]
15 /

mammal,
¢ Demonstration of technique of microtome to have hands-on experience and learning

of the technique
* Glycolysis, Krebs’s cycle, electron transportation demonstrate through Chart /
Photographs
® Preparation of Practical record
®__group discussion /quiz / A small project report applying the knowledge

Vertebrate Physiology, Human Physiology, Physiology of Respiration, Digestion, Circulation, Blood,

hwords Cardiac Cycle, Excretion, Nerve impulse, Thermoregulation, Muscle Contraction, Physiology of

Bgnature of Convener & Members (i CBoS) : B

Reproduction & Endocrine Glands




PART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —
* Hoar W. S., Genera] and Comparative Physiology, 1983, 3rd Edn., Prentice Hall, UK.7.
* Keele, C.A. & Neil, E. (1989) Samson Wright’s Applied Physiology (13th edition) Oxford.
* VermaP S, TyagiB §, Agarwal VK dnimal Physiology. Author,. Edition, illustrated. Publisher,
S. Chand Publishing, 2000 - Science - 432 pages
* Berry AK, A Textbook of Animal Physiology By (Second edition Emkay publication
* Pal GK & Pal Parvati, Text book of Practical Physiology, Universities Press
* V P Varshaney and Mona Bedi, Ghai’s Text Book of Practical Physiology, Jaypee Brothers
Medical Publication

Refergnce Books Recommended —
* Ian Kay, 2000, Introduction to Animal Physiology, Bios Scientific Publishers Limited. )
* Guyton A. C. & Hall J. E., 2006, Textbook of Medical Physiology, 11th Edition, Hercourt Asia)

Pvt. Ltd. / W. B. Saunders Company »
Tortora G. J. & Grabowski S.,Principles of Anatomy & Physiology, 2006, 11th Edition, John

Wiley & sons, Inc. )
Dr. C. C. Chatterjee, Human physiology, Vol. I & II, 1980, 12th Edn., Medical Applied Agency,

Kolkata
Nagabhushanam, S. V. S. Rana, S. Kalavathy Text book of Animal Physiology, 2008, 2nd Edn.,

Oxford University Press, India. .
Schmidt-Nielsen, Knut, Animal Physiology: Adaptation and Environment, 1997, Cambridge

University Press.

Online Resources— k
> http://ndliitkgp.ac.in/he document/swayam prabha/m zly6dppqu

L > http://ndLiitkgp.ac.in/he document/swayam prabha/y 0ag clvw0

[PIRT—-D?]ssessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Better marks out of the two Test / Quiz

Continuous Internal |Internal Test/ Quiz-(2): 10 & 10
Assessment (CIA): IAssignment/Seminar +Attendance - 05 *+ obtained marks in Assignment shall be

(By Course Teacher) Total Marks - 15 considered against 15 Marks

End Semester ILaboratory / Field Skill Performance:\ On spot Assessment | Managed by
Exam (ESE): A. Performed the Task based on lab. work - 20 Marks | Course teacher
’ B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status

C. Viva-yoce (based on principle/technology) - 05 Marks

A
i /
Name and Signature of Convener & Members of CBoS: ‘/, )’J\ﬂ/ C‘—M/’ CW/
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

CoURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Li i
g elor in Life Science Setiester V1

Session: 2024-2025

( Degree / Honors)

Course Code Z0SC-06T

Course Title Genetics

o (29 |

Course Type Discipline Specific Course

As per Program

C
O

wn

Pre-requisite (if, any)

After successfully completing this course, ¢ :
Understand and grasp the principles of Mendelian inheritance and in

Understand the sources an

mutations, genetic recombinat
Know various methods of sex
Analyse the cause and effect 0
Understand DNA structure an

inheritance patterns ]
Know the Recent Assisted Reproductive Techniques

ion, and gene flow.
determination in animal kingdom.

f alteratio

ourse Learning
utcomes (CLO)

YV VVV Vv V¥V

the students will be able to:
teraction of]

genes. R '
d consequences of genetic variation, including

ns in chromosome number and structure,
d function, gene expression, and genetic

6 | Credit Value

3 Credits | Credit = 15 Hours - learning

& Observation
40

7 | Total Marks Max. Marks: 100

| Min Passing Marks:

PART -B: Content of the Course
45 Periods (45 Hours)

Total No. of Teaching—learning Periods (01 Hr. per period) -

No. of '

Unit

Topics (Course contents)

Period

Concept of Genes and Genomics: Scope and importance. Elements of heredity and variation:
Muton, Recon), Alleles. Mendel’s laws of

Classical and Modern concept of Gene (Cistron,

inheritance, Chromosomal basis of inheritance and its applications. Exceptions to Mendelian

Inheritance: Incomplete dominance, Codominance, Multiple allelism. Ineraction of Gene-
and Recessive, Supplimentary,

Lethal alleles, Pleiotropy, Epistasis- Dominant
Complementary, Inhibitory gene and polygene. Define Penetrance, Expressivity and

12

I

Phenocopy.

The recombination and interaction of Genes:Linkage and crossing over, cytological basis

of crossing over. Organelle inheritance (Mitochondrial), Sex Chromosomes and sexlinked

Gene X-linked dominant and X-linked recessive. Sex determination: Theories of sex
( XX/XO, XX/XY, ZZIZW, 77/Z0), Genetic balance

determination: Chromosomal Theory
theory, intersex, Haplodiploidy, Gynandromorphs. Hormonal influence on sex determination-
Freemartin and sex reversal. Role of environmental factors- Bonellia and Crocodile. Eugenics.

Mutation, Chromosomal and Gene Mutation, Structural and numerical alterations of

11

I11

chromosomes.
Regulation of Gene expression, regulation and mapping: Gene Expressions and regulation:

One gene-one enzyme hypothesis /one polypeptide hypothesis. Concept of operon of bacteria
(Lac Operon) and bacteriophages. Bacterial transposons. Vertical and horizontal gene transfer.
Transformation, transfection and transduction. Genetic mapping. RNA-inheritance, FLP-FRT.
Utility of the mode! organisms: Escherichia coli, Drosophila melanogaster & Mus musculus

11

IV

Population Genetics and Genetic Counselling: Human Genetics: Pedigree analysis;
Karyotype, Genetic disorders: chromosomal aneuploidy (Down, Edward, Patau, Turner and
Klinefelter syndromes), chromosome translocation (Chronic Myeloid Leukemia) and deletion
(“cry of cat” syndrome). Single Gene Disorder: gene mutation (sickle cell anemia,) and
Genetic counselling, Gene isolation Manipulation and techniques. Basic concept of
Polymerase Chain Reaction. DNA Sequencing; Southern, Western & Northern Blots. In situ
Hybridization, FISH, RFLPs and Oligonucleotide arrays. Gene Cloning vs Animal Cloning,

Nuclear transplantation,

11

Keywords

Pedigree Analysis, Aneuploidy

Genetics, Mendel’s law, Interaction of Gene, Sex Linkage, Sex Determination, Operon, Genetic Screening,

\Signature of Convener & Members (C:LBoS) 2 {
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ngRT-C: Learning Resources

————— e

Text Books, Reference Books and Qthers

Text Books Recommended —

* Arora M.P, and Sandhu G.S. Genetics, Himalayan Publishing House

*  Winter P.C. Et al, Genetics Viva Publication

* GuptaP.K., Cell and Molecular Biology Rastogi Publication

Reference Books Recommended — :

* Gardner, E.J. er al (2006) Principles of Genetics (John Wiley).

* Russell, P.J. (2010) Genetics (Benjamin Cumm ings). ;

* Gardner, E.J., Simmons, M.J., Snustad, D.P. (2008). Principles of Genetics. (VIII edition) Wiley
India.

* Snustad, D.P, and Simmons, M.J.
Sons Inc.

¢ Klug, W.S., Cummings, M.R. and Spencer,

Benjamin Cummings. . A
* Carroll S.B.; Doebley J.; Griffiths, A.J.F. and Wessler, S.R. (2018) An Introduction to Genetic

Analysis. W. H. Freeman and Co. Ltd. :
e Campbell, N. and Reece, J. (2014) Biology (10th edition). Benjamin Cummings

(2009). Principles of Genetics. (V edition) John Wiley and

C.A. (2012). Concepts of Genetics. (X edition)

Online Resources—

* National digital Library. ,
http://ndl.iitkep.ac. in/document/RmSqb3IqRngwWDZ2Tnl6UXI4VU9YR201 ROcwYXJHV25HS

HFacGxtS1h3REZGd 1Byl 28xcmlleEF FZU5najlCZ11HdXBBTzBIleTB VRGIDSFhkMEtuUKE9

{0

E-PG Pathshala.

https://epgp.inflibnet.ac.in/Home/ ViewSubiect?catid=2rAs [Puvgad4l. W93zMe83aA
eGyankosh- Genetics and Evolutionary Biology

eGyanKosh: BZYCT-137 Genetics and Evolutionary Biology

!LART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CLA): | Assignment/Seminar- 10 |4 obtained marks in Assignment shall be
(By Course Teacher) | 10tal Marks - 30 considered against 30 Marks

End Semester

Two section — A & B
Exam (ESE): Section A: Q1. Objective - 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks

Section B: Descriptive answer type gts.,lout of 2 from each unit-4x10=40 Ma rks
1
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART-

A:

Introduction

Program: Bachelor in Life Science

Semester - VI Session: 2024-2025

(Degree / Honors)
1| Course Code ZOSC- 06P
2 | Course Title Genetics
3
. Course Type Discipline Specific Lab Course
Pre-requisite (if, any) As per Program

5 | Course Learning

> Capable to analyze inheritance of gene by pedigree analysis.

After successfully completing this course, the students will be able to-
> Able to understand and explain Mendel’s Law of Inheritance

> Know laboratory culture of Drosophila.
Outcomes (CLO) > Understand anc;.{:onﬁguration for gnimal life.
> Capable to understand Human keryotype and Numerical alteration in|
: chromosomes
6 | Credit Value 1 Credits [ Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 [ Min Passing Marks: 20
PART -B:  Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) l;ff,’;i‘;f,
Lab/Field | » Application of probability in the law of segregation with coin tossing.
Training/ | » Study of mode of inheritance of the following traits by pedigree charts —
Eég;';’;;‘::t attached ear lobe, widow’s peak. .
of Course »  Familiarization with techniques of handling Drosophila, identifying males
and females; observing wild type and mutant (white eye, wing less) flies, and
setting up cultures.
> Study of human karyotypes and numerical alterations (Down syndrome,
Klinefelter syndrome and Turner syndrome). 30
> Demonstration of law of segregation (monohybrid and test cross) sex-linked
inheritance in Drosophila making a cross between white eye dumpy winged
or sepia eyed and wild type flies (criss-cross inheritance) Explain with Model
> Study of structural chromosome aberrations (dicentric, ring chromosomes and
inversions in polytene chromosomes) from prepared slides/photograph
» Extraction of Genomic DNA from bacteria,
> _Group discussion/ Seminar/ Quiz presentation on one or two related topics

Keywords \Mendel’s Law, Human Karyotype, Drosophila Culture, Pedigree

Signature of Convener & Members (CBoS) : ‘
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E'ART—C: Learning Resources
|__Text Books, Reference Books and Others
Text Books Recommended —
» Practical Hand Book of Genetics: Vikas Pali Kalyani Publication
> Essential Practical Handbook of Cell Biology & Genetics, Biometry & Microbiology, A
Laboratory Manual Debarati Das, Academic Publishers.
» Cytogenetics:Mohan P Arora, Himalayan Publishing House

Reference Books Recommended — :
> Klug, W.S., Cummings, M.R. and Spencer, C.A. (2012). Concepts of Genetics. (X edition)

Benjamin Cummings.
> Carroll S.B.; Doebley J.; Griffiths, A.J.F. and Wessler, S.R. (2018) An Introduction to Genetic
Analysis. W. H. Freeman and Co. Ltd. ,

Online Resources—
> https://iru.edu.in/studentcorner/lab-

manual/agriculture/Fundamentals%200f%20Genetics.pdf

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks

End Semester Exam (ESE): 35 Marks .
Continuous Internal |[Internal Test / Quiz-(2): 10 & 10 Better marks out of the two Test/ Quiz .

Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

'uBy Course Teacher) Total Marks - ¢ 15 considered against 15 Marks

End Semester aboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): A. Performed the Task based on lab. work - 20 Marks | Course teacher
: ’ B. Spotting based on tools & technology (written) — 10 Marks |as per lab. status

C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signature of Convener & Members of CBoS: A
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in Life Sci i

(Degree/HonorS) S Semester - ¥ bl LA
1 | Course Code ZOSE-03T

2 | Course Title Biochemistry

3 _| Course Type Discipline Specific Elective

4 Pre-requisite (if, any) As per Program

Course Leaming.
Outcomes (CLO)

acids, proteins, lipids and nucleic acids.

its kinetics.

> Learn the preparation of models of peptides and nucleotides.

carbohydrates, proteins and nucleic acids.

After successfully completing this course, the students will be able to-
» Understand the structure and biological significance of carbohydrates, amino

» Understand the concept of enzyme, its mechanism of action and regulation and
> Understand the process of DNA replication, transcription and translation.

> Analyze properties of biomolecules through biochemical tests for amino acids,

6 | Credit Value 3 Credits '

Credit = 15 Hours - learning & Observation

40

7 | Total Marks Max. Marks: 100

[ Min PassiggMarks:

PART -B: Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Homl':) f
0.0

Unit

Topics (Course contents)

Period

I

Introduction to Biochemistry, Carbohydrates: Introduction, scope and importance of
Biochemistry. Carbohydrates: Classification and Chemical structure of: Reducing and
non-reducing sugars: monosaccharides, Oligosaccharides, polysaccharides, Physical and
Chemical properties, biological importance. Metabolism of carbohydrates and ATP
production: Glycolysis, Krebs cycle, Electron transport chain and ATP synthesis,
Phosphate pentose pathway, Gluconeogenesis, Glycogenolysis Glycogenesis and Cori

12

cycle.
Lipids: Structure and Biological significance: Lipids: Structure and Biological

significance. Fatty acids: Types and nomenclature (saturated and unsaturated).
Classification: Triglycerides, Phospholipids, Sphingolipids, Cholesterol, p-oxidation and

omega-oxidation of saturated fatty acids with even and odd number of carbon atoms.

Biosynthesis of palmitic acid, Ketogenesis.

11

Protein structure and metabolism: Proteins: Composition and Biological
significance: Amino acids: Structure, classification and properties. Primary, secondary,

tertiary and quartnary structure of protein. Physiological importance of essential and non-
essential amino acids. Catabolism of amino acids: Transamination, Deamination, Urea

cycle. Enzymes: Nomenclature and classification, general properties, specificity.
Mechanism of enzyme action (ES complex and lowering of activation energy, chemical
catalysis). Regulation of enzyme activity, inhibition, allosteric regulation.

11

Nucleic acids and mechanisms of replication, transcription and translation: Structure:
Bases, nucleosides and nucleotides. DNA structure: Conformation (A, B and Z), DNA
double helix (Watson and Crick model). DNA and RNA as genetic material. Organization
of nucleosomes and higher order structure. DNA replication: Machinery and Basic
mechanism (Prokaryotes). Transcriptional unit and basic mechanism of transcription
(Prokaryotes). Genetic code and basic mechanism of translation (Prokaryotes).

11

Keywords

Biomolecuules, Carbohydrates, Protein, Lipids, enzymes, Nucleic Acids

hg._‘

Signature of Convener & Members ( CBoS) :




PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —
> Df:b A.C.,Fpndamentals of Biochemistry, New Central Book Agency
> Jain J.L,, Jain N, Jain s., Fundamentals of Biochemistry, S.Chand Publication

Reference Books Recommended —
> Nelson, D.L. & Cox, M.M. (2017) Lehninger Principles of Biochemistry

(7th edition)Worth,
> Berg, ].M.; Tymoczko, I.L. and Stryer, L. (2012) Biochemistry (7th edition) Freeman.

» Zubay, G. (2017) Biochemistry (4" edition) McGraw-Hill. .
> Conn, E.E.; Stumpf, P.K.; Bruening, G. and Doi, R.H. (2006) Principles of

Biochemistry(5th edition) Wiley.

Online Resources—
> http://ndLiitkgp.ac.in/he document/swayam_prabha/clbszfhqwd0

> http:/ndliitkgp.ac.in/he document/aklectures/4 1 1 2888

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

| Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks , J
Continuous Internall Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/Seminar - 10 + obtained marks in Assignment shall be
(By Course Teacher) | Total Marks - 30 considered against 30 Marks
End Semester Two section—A & B A
Exam (ESE): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer‘type- 5x4 =20 Markg

Section B: Descriptive answer type gts.,1out of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBoS: ) W
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Li i
: ife Science ion: 2024-2025
(Degree/ Honors) Semester - V Session:
L' | Course Code ZOSE- 03P
2 | Course Title Biochemistry
3 ;
: Course Type Discipline Specific Elective Lab Course
Pre-requisite (if, any) As per Program
After successfully completing this course, the students will be able to-
> Learn qualitative analysis of bio molecules )
5 Course Learning. > Students will use current biochemical and molecular techniques to
Outcomes (CLO) plan and carry out experiments. .
» They will undertake experiments to understand enzyme activity,
; > Prepare models for biomolecules i _
6 | Credit Value 1 Credits [ Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
No. of
Module Topics (Course contents) Period
Lab:/lfield e Qualitative analysis of nutrients: Carbohydrate, Proteins, Lipids.
ETx" Zi‘['l:l:legn/t e Preparation of models of amino acids and dipeptides.
ant.ents e Ninhydrin test for a-amino acids.
of Course e Preparation of models of nitrogenous bases, nucleosides and nucleotides.
¢ Qualitative test for DNA & RNA. 30
e Determination of the activity of enzyme (Urease).
e Determination of pK and pl values of glycine
e Group discussion/ Quiz/Seminar presentation on related topics.
e Preparation of practical record.
Keywords Carbohydrates, lipids, Proteins, Nucleic acids, qualitative, quantitative analysis

Egnature of Convener & Members (CBoS) :
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PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended —

» Swaroop, Pathak and Arora. Laboratory technique

> Deb A.C.,Fundamentals of Biochemistry, New Central Book Agency

> Jain J.L., Jain N, Jain s., Fundamentals of Biochemistry, S.Chand Publication

Reference Books Recommended —
> Nelson, D.L. & Cox, M.M. (2017) Lehninger Principles of Biochemistry (7th

edition) Worth.
Berg, J.M.; Tymoczko, J.L. and Stryer, L. (2012) Biochemistry (7th edition) Freeman and Co.

Zubay, G. (2017) Biochemistry (4% edition) McGraw-Hill. s =
Conn, EEE.; Stumpf, P.X.; Bruening, G. and Doi, R.H. (2006) Principles of

Biochemistry(5th edition) Wiley.

YVVv

Online Resources—
> http://ndliitkgp.ac.in/he document/swayam prabha/pe9ddsufpck " o
> http://ndLiitkgp.ac.in/he document/swayamprabha/swayam prabha/dsajwjhnmf8?e

o
. Online Resources—
> _e-Resources / e-books and e-learning portals
PART -D: Assessment and Evaluation ]

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks i
Continuous Internal |Internal Test/ Quiz-(2): 10 & 10|  Better marks out of the two Test/ Quiz
Assessment (CIA): Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be |
(By Course Teacher) Total Marks - 15 considered against 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): A. Performed the Task based on lab. work - 20 Marks | Course teacher

' B. Spotting based on tools & technology (written) — 10 Marks [as per lab. status

C. Viva-voce (based on principle/technology) - 05 Marks
Name and Signature of Convener & Members of CBoS: P 9
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction
Program: in Li ; )
(Deg%ee/l;ong:fhelor A0 Lit5 Seletse Semester - VI Session: 2024-2025
1 | Course Code ZOSE-04T
2 | Course Title Evolutionary Biology
3 | Course Type Discipline Specific Elective
4 | Pre-requisite (if, any) : As per Program
After successfully completing this course the students will be able to-
» Understanding the historical concept of Evolution. '
> Develop an understanding on the Evolutionary Concept and theories
Course Learnin in evolutlon.. ' . ‘ ) -
5 8- | » Understanding on the different interacting evolutionary process Oy
Outcomes (CLO) various examples.
» Learn animal phylogeny and adaptations. ' i
» Develop an interest in the debates and discussion taking place in the
field of evolutionary biology.
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 [ Min Passing Marks: 40

PART -B: - Content of the Course

Total No. of Teaching—learning Periods (01 Hr. per period) - 45 Periods (45 Hou

rs)
No. of

Unit

Topics (Course contents)

Period

I

Historical review of evolutionary concept: Evidences in favor of Evolution:
Evidences from morphology and comparative anatomy (Homology, Analogy and
Vestigial organs), Evidences from Paleontology, Connecting Links, Embryology,
Taxonomy, Cytology, Biochemistry” & physiology and from Genetics. Theories of
Evolution: Lamarckism, Neo-Lamarckism and Darwinism (Basic Postulates of
Darwinism, Supplementary theories of Darwin, Support & Criticism of Darwinism)
Modern Synthetic theory of Evolution: Gene and Chromosomal Mutation.

12

Evolutionary forces: Natural Selection, Genetic variation, Genetic drift (mechanism,
founder’s effect, bottleneck phenomenon), Gene Migration. Hardy-Weinberg Law,
Molecular clock (example of globin gene family) rRNA/cyt c). Isolation: Pattern &

mechanism of isolation.

11

Categories: Geographical races, Demes, Clines, Ecological races, Semi species,

Prodqcts of evolution: speciation mechanisms: Quantitative traits, Species Concept:
Morphological, Biological, Genetical and phylogenetic species concept. Species

Speciation: Phyletic speciation, Gradual speciation: Allopatric, sympatric, peripatric,
parapatric, Alloparapatric. Theories of speciation: Classical theory of Gradualism,
Founder flush speciation theory. Mimicry: Protective, Aggressive, Batesian &
Mullerian mimicry and significance of mimicry, Aposematic coloration, Thanatosis,
Extinctions: massextinctions (causes and effects), detailed example of K-T extinction.

11

v

Basic patterns of Evolution: Micro & Macro Evolution. Phylogenetic Tree: Its
cons}ructxon a'nd Interpretation. Fossils and fossilization, dating and significance of
fossil. Geological Time Scale, Evolution of Man and Evolution of Horse.

11

Keywords

Homology, Analogy, Natural Selection, Genetic variation, Genetic drift, Speciation, Mimicry.

Signature of Convener & Members (CBoS) :
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PART-C: ' Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —

» Rastogi, Veerbala, Organic Evolution (2018). Third Revised Edition. MEDTECH.

> Singh, S.P., Tomar, B.S., Evolutionary Biology, Rastogi Publication g A

» Verma P.S., Agrawal V K., Cell Biology, Genetics, Evolution & Ecology, S.Chand Publication
Reference Books Recommended —

> Ridley, M. (2004). Evolution. 111 Edition. Blackwell Publishing ,
> Barton, N. H., Briggs, D. E. G., Eisen, J. A., Goldstein, D. B. and Patel, N. H. (2007). Evolution.

Cold Spring, Harbour Laboratory Press.

Hall, B. K. and Hallgrimsson, B. (2008). Evolution. IV Edition. Jones and Bartlett

Publishers.

Douglas, J. Futuyma (1997). Evolutionary Biology. Sinauer Associates. :
Campbell, N.A. and Reece J.B (2011) Biology (9*" edition) Pearson, Benjamin,Cummings
De Robertis, E.D.P. and De Robertis, E.M.F. (2006) Cell and Molecular Biology (8thedition)

. Lippincott Williams andWilkins, Philadelphia.

VVVVYY

Online Resources—

» Egyankosh-
> https://egyankosh.ac.in/bitstream/l23456789/16425/1/Unit-10.gdf '
> National Digital Library
> http://ndLiitkgp.ac.in/he document/libretexts/libretexts/2f66le95fc3f32dd7204t71883ddec22
2e=17]EVOLUTION]|| '
rabha/lo8mxiahue8?e=1|

> http

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks

://ndLiitkgp.ac.in/he_document/swayamprabha/swayam

End Semester Exam (ESE): 70 Marks
Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment/ Seminar - 10 + obtained marks in Assignment shall be
(By Course Teacher) Total Marks - 30 considered against 30 Marks
End Semester Two section — A & B
Exam (ESE): ‘Sect_ion A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
' Section B: Descriptive answer type gts.,Lout of 2 from each unit-4x10=40 Marks
Name and Signature of Convener & Members of CBoS: -~ / } m
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

ZOOLOGY
COURSE CURRICULUM

| PART- A:

Introduction

Program: Bachelor in Life Science Semester - VI Session: 2024-20‘25

Course Code

(Degree/Honors)

ZOSE-04P

Course Title

Evolutionary Biology

1
2
3 | Course Type
4

Discipline Specific Elective Lab Course

As per Program

Pre-requisite (if, any)

5 Course Learning.
Outcomes (CLO) .
% Understand evolution throug

After successfully completing lab ¢
» Understanding on the process €V0

> Learn the different

examples. .
h fossils Acquire an 1

on the diversity and relationships in anima

ourse the students will be able to-
lutionary biology by the study of

some animals. .
interacting evolutionary process by various

n-depth knowledge
1 world through

evolutionary process.
6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module Topics (Course contents) lf,z;iﬂf]
Lab./Field »  Study of homology (forelimbs, heart, brain in vertebrates) through models
Training/ and charts. :
Experiment +  Study of Analogy (wings of insect, birds and bat) through models and
Contents chaifts, :
of Course .
*  Study of Serial homology in appendages of Palaemon.
»  Study of Virus, Euglena, Peripatus, Balanoglossus, Chimaera, Lung fish,
Archeopteryx, and Echidna on the basis of Evolution (connecting link).
. Study of adaptive radiations in vertebrates and mouth parts of insects.
. Exercise based on Hardy-Weinberg Law.
. Demonstration of role of natural selection and genetic drift in
changing allelefrequencies using simulation studies.
. Construction of phylogenetic trees and its interpretation.
«  Phylogenetic tree of Man and Horse
«  Study of fossils from models/pictures
+  Preparation of Practical Record
, «  Group Discussion/Quiz/Seminar/Project on related topics.
Keywords Evolution, Homology, Analogy, Phylogenetic tree, Adaptive radiation '

Signature of Convener & Members (CBoS) :
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PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended — . o
» Rastogi, Veerbala, Organic Evolution (20[82. Third Revised Edltl?p. h@?ﬁ;ﬁt
» I%.S. ISI, Practical Zoology, Invertebrate. 12! Edition Rastogi Publications, '
ew Delhi. adat i
> A manual of practical Zoology. Dr. P.S Verma, S. Chand Publication, New Delhi
Refe;ence Books Recommended — T Blackwell Publishing
Ridley, M. (2004). Evolution. [ ition. Blackwell | d
> lemgﬁ, N. é{ Br%ggs‘,'onlf E. G, Eisen, J. A., Goldstein, D. B. and Patel, N. H. (2007)
> Evolution. Cold Spring, Harbour Laboratory Press.
Online Resources—

National Digital Library

5c6cf84f
> http://ndLiitkegp.ac.in/he document/libretexts/3d7e9973648c332bee5336b0 c

PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 IIVVIIarlks

End Semester Exam (ESE): 35 Marks e two Test/ Quiz
Continuous Internal |Internal Test/ Quiz-(2): 10 & 10|  Better marks ou

i in Assignment shall be
: i inar +Attendance - 05 + obtained marks in :
gssgsul?s?'lrtegf::hlﬁ)). '?(S)f;lgnl\glaerits/?emmar 15 considered against 15 Marks
y

Managed by

: i : On spot Assessment

tory / Field Skill Performance o teacher
fad Semgster aAbO;’trformcd the Task based on lab. work - 20 Marks | Cours

i r lab. status|
Exam (HSH): B. Spotting based on tools & technology (written) — 10 II:,I’Iarll:Ss as pe J
C. Viva-voce (based on principle/technology) - 05 Mar
Name and Signature of Convener & Members of CBoS: Ik/w /% . W
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FOUR YE
AR UI\SDERGRADUATE PROGRAM (2024 — 28)
(E:PARTMENT OF ZOOLOGY
Sas-———  COURSE CURRICULUM
 PART-A: Introduction
Program:Bachelor
ﬁeﬂwm Semester — I/ITII/V| Session: 2024-2025

1 C ree
ourse Code ZOVAC-01

Public Health and Hygiene
Value Added Course

Course Title

Course’I‘ype
Pre-requisite(if, any)
—— T

EEE

As per Program

> Understand the importance of hygiene.

Course I . > Identify current national and global public health problems.

5 carning. > Aware about the issues of food safety, water safety, vaccination, and
Outcomes(CLO) obesity.

> Create general medical awareness in daily life.

> Analyze the measures to live a healthy life.

CreditValue 2 Credits |  Credit= 15 Hours -learning & Observation

TotalMarks Max.Marks:50 l Min Passing Marks:20

6
7 |

PART -B: Content oftheCourse
Total No. of Teaching—learning Periods (01 Hr. per period) - 30 Periods (30 Hours)

|

: . of
Unit Topics (Course Contents) I:;:riod
I | Maintenance of personal hygiene: Introduction to public health and hygiene:
determinants and factors. Pollution and health hazards: Water and air borne diseases.
Radiation hazards: Network Towers and electronic gadgets (recommended levels,| 07

effects and precaution). Personal hygiene: Oral hygiene, Menstrual Hygiene, Ideal hand
washing methods, Ideal food keeping methods.

II | Nutrition and Health: Classification of food into micro and macro nutrients. Balanced
diet. Importance of dietary fibres. Significance of breast feeding. Malnutrition 07
anomalies: Anaemia (Iron and BI12 deficiency), Kwashiorkar, Marasmus, Rickets,
Goiter (cause, symptoms, precaution and cure).

Il | Communicable/Contagious and Non-Communicable Diseases: Communicable viral
diseases: measles, chicken pox, swine flu (their causal agents, symptoms and prevention).
Communicable bacterial diseases: tuberculosis, typhoid, cholera (their causal agents,
symptoms and prevention). Sexually transmitted diseases: AIDS, Syphilis (their| 09
causal agents, symptoms and prevention). Non-communicable diseases: hypertension,
arthritis, Diabetes, peptic ulcer, obesity, depression and anxiety (their causal agents,
symptoms and prevention).

IV | Public Health Management & General Medical Awareness: Vaccination, Benefits
of institutional deliveries, Deworming drive: Use of Albendazole. First Aid:
Electrocution, Road Accident, Burn, Lightning Strike, Envenomation. Importance of
Cardiopulmonary resuscitation (CPR). Blood Donation: Eligibility, Health Screening.
Road Safety: Good Samaritan, General safety precautions on Road and Motion
Sickness. Fire Safety: Fire Control and Fire Extinguisher Categories. |

07

Keywords| Health, Hygiene, Nutrition, Disorders, Vaccination, Safety, Fire, Blood, Medication. )

Signature of Convener & Members (CBoS): ) 7
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PART-C; i
Ll;::;l‘B C:Learning Resources
oo 0oks Reference Books and Othe
4 Iv?olstecommenrled— =
ar i
Yy Jane Schneider (2011) Introduction to Public Health.

>Muthu, V.K. (2
» VKL (2014) A s
Reference Books Recomznensa’heczjlrt eakiarEiiblis Heald

> Detel

>Gibe eS RM(?OW) Oxford Textbook of Public Health (6th edition).
> Won); K.\} (22001 3) Public Health Nutrition.

, K.V, 17 iti - i

Ol Resources_( ) Nutrition, Health and Disease. —
:ltt )s://www.fda.oov/druos/investi ational-new-dru
1teps://www.nfpa.org/news-blops-and
https://www.
epri:~:text=What%20Is%20the%20Purpose%20of,healthcare

s rgency %20responders.
https://unesdoc.unesco.org/ark:/48223/pf0000226792

Online Resources—
> https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/SOOl827/POOIS33/MOZ9447/ET/15

245666876.210Q1.pdf
> https:/www.nhm.gov.in/images/pdf/programmes/mhs/Training Materials/PDF_English/read

-cpr/what-is-
%20workers%20and %20eme

ing material.pdf

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:

MaximumMarks: 50 Marks
ContinuousInternal Assessment(CIA):15 Marks

EndSemesterExam(ESE):35Marks
Internal Test/ Quiz-(2): 10 &10 Better marks out of thetwo Test /

Continuous _
InternalAssessment [Assignment/Seminar +Attendance- 05 Quiz+obtained marks in Assignment
(CIA): Total Marks -15 ' shall be considered against 15 Marks
(By Course Teacher)
End Semester Two section — A & B
Exam (ESE): Section A: Q1. Objective — 05 x1= 05 Mark; Q2. Short answer type- 5x2 =10Marks

Section B: Descriptive answer type qts.,Lout of 2 from each unit-4x05=20Marks
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FOUR YEAR
UNDERGRADU
ATE PROGRA -
DEPARTMENT OF ZOOLOGYM 2024-28
_COURSE CuRrRICULUM

—

r—
PART-A: Introduction

Pl'Og;‘;Tfli Bachelor jn Life Science

1 (CC YJicate / Diploma / Degree) Semester — IVIV/V/VI Seision(202420as
— ourse Code ZOSEC-01

Course Title :

- Vermiculture and Vermi i

3 e and Vermicompostin
‘:‘__ﬂm};irse Ty{)c' __|_Skill Enhancement Course —

re-requisite (if, any) As per Program

> L After successfully completing this course, the students will be able to:
. . earn the identifiable features of earthworm species for vermiculture and
Course Learmng vermicomposting,

S | Outcomes (CLO) |» Cultivate the skills of vermiculture.
» Understand the challenges in vermiculture and vermicomposting.
> Analyze the features of different vermicomposting methods.

> Create entrepreneurial prospects in this field.
Credit = 15 Hours —Theoretical learning and

6 | CreditValue 2 Credits
(1C+1C) = 30 Hours Laboratory or Field learning/Training
7 | Total Marks Max.Marks:50 | Min Passing Marks:20

PART -B: Content of the Course
Total No. of Teaching-learning Periods:

Theory—15 Periods (15 Hrs) and Lab. or Field learning/Training 30 Periods (30 Hours)
No. of
Period

Topics (Course contents)

Module
Theory | General Introduction: Distribution and habit, habitat. Food: Phytophagous and Geophagogs
Contents| earthworm. Morphology of earthworm. Ecological categories: Epigeic, Endogeic and Anecic

earthworms. Ecological requirements: moisture, temperature, light, pH and, organic matter.
Ecosystem services: role played by earthworms in soil ecosystem. Difference between
vermiculture and vermicomposting. Role of earthworm and vermicompost in growth of plants.
Vermiculture: Definition and features. Selective features of earthworms for vermiculture.
Vermiculture methods: Wormery, breeding techniques: indoor and outdoor cultures, monoculture
and polyculture, merits and demerits. Obstacles in Vermiculture: Preventention and Management. 15
Vermicomposting: Definition and features. Scientific names and distinguishing features of native

and exotic vermicomposting earthworms (Native Indian earthworms. Perionyx excovatus,
Perionyx ceylanensis, European earthworms. Eisenia fetida, Eisenia andrei, South African
earthworms. Eudriluseugeniae), Principle of vermicomposting, Methods of vermicomposting:
Low-cost Floor beds, Grow bags & Tank system. Management during vermicomposting (Physical
and Biological). Products of vermicomposting, physiochemical features and their utility:
earthworm biomass (vermiprotein), vermicompost and vermiwash. Harvesting the vermicompost

& storage. Marketing prospects of Vermicomposting in Chhattisgarh and India.

Lab./Field| > Key to identify different types of earthworms.
Identification of materials/waste products for vermiculture and vermicomposting.

Training| »
Contents| > Study of systematic position, habits, and habitat & External characters of Eisenia fetida.
> Study of Life stages & development of Eisenia fetida.
> Culture of earthworms in Grow Bags.
> Study of devices and instruments of Vermiculture and Vermicomposting.
> Preparation of vermibed, maintenance of vermicompost & management of climatic conditions.
> Study the effects of vermicompost & vermiwash on any two short duration plants. 30
> Study of different methods of vermicomposting (NADEP Composting, Bangalore Method,
Coimbatore Method & Indore Method).
> Creation of set up for vermiwash collection.
> Field Visit to Vermiculture & Vermicomposting sites and interaction with self help groups
personnel engaged in these activities.
> Projects/ Assignments/ Chart/ Model preparation.
» Practical Record |
Keywords |Earthworm, Vermiculture, Vermicomposting, Vermiwash, Grow Bags, NADEP. |
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BRT—C:Learning Resources

LText Books, Reference Books and Others

Text Books Recommended -
> Chauhan, A.

VermiCOmpoglzi?qng)\/\éfgiﬁg(?ﬁhnrlOgy’ Vermiculture, Vermicompost‘and Ea.rth.worms: Vermiculture,
National Institute Q)f Industri ln[(; gy and Mirobes, Lambert Acadomic Publishing, Germanx,
Vel'miCOmpost Published b aN gsearch, (2010): The Corpplete Technology‘ Book on Vermiculture and
Kumar. A (2065 v Y National Institute of Industrial Research, Delhi-7, India.
Bhatnaser ) Verms and Vermitechnology, APH Publishing. .
Suf agar & Patla,2_007. Earthworm vermiculture and vermin-composting, Kalyani Publishers,New Delhi.
ultan A.hmed'lsmall, 2005. The Earthworm Book, Second Revised Edition. Other India Press, Goa, India.
Panda Hlma}dn: The Complete Technology Book on Vermiculture and Vermicompost (Earthworm) with
Manufacturing Process, Machinery Equipment Details & Plant Layout; Asia Pacific Business Press Inc.
EIRI Board : Hand Book Of Biofertilizers & Vermiculture.
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Online Resources—
> https://agritech.tnau.ac.in/or farm/orgfarm composting.html#:~:text=In%20the

lore%?20method %200f,laid %20over%20the%20moistened %20layer.

> https://www.thepharmajournal.com/archives/2021/vol10issuel2/PartAR/ 11-5-248-926.pd1
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Online Resources—

> https://megbrdc.nic.in/publications/fliers-Pamphlets/nade

PART-D:Assessment andEvaluation
Suggested Continuous Evaluation Mecthods:
MaximumMarks: 50 Marks

ContinuousInternal Assessment(CIA):15 Marks

EndSemesterExam(IESE):35Marks =

Continuous [nternal Test / Quiz-(2): 10 &10 | Better marks out of thetwo Test / Quiz

InternalAssessment(CIA)(/Assignment/Seminar +Attendance- 05 | +obtained marks in Assignment shall be

By Course Coordinator) [Total Marks - 15 considered against 15 Marks

End Semester |Laboratory /Field Skill Performance: On spot Assessment Manflged by

Exam (ESE) A. Performed the Task based on learned skill - 20 Marks Coordmthr as
' B. Spotting based on tools (written) — 10 Marks per skilling

C. Viva-voce (based on principle/technolggy) - 05 Marks
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