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FOUR YEAR UNDERGRADUATE PROGRAM (NEP-2020}
Propram: Bachelor in Science (2024 -18)

DISCIPLINE - ZOOLOGY
Session — 2024 -25
DS =00 to DR DSE -01 to 12
Code Title Code Title
Z08C-MT | Life on Earth and Unique Aliributes of FOSE -001T Parasitology
Animal Ki-g__l;lnrn
Z0OSC-01F | Life on Earth nad Unigue Altribules of EOSE -01F Parasitology
Animal Kingiam | I
TOSC-02T I| Cell Bidogy and Histology FOSE -02T Ecology and Wild life Conservation &
Management
ZOSC -I2F | Cell Biodlogy and Histology ZOSE -02P Ecology and Wil life Conservation &
Manngement
LOFC 3T | Diversity of Inveriebrates ZOSE -03T Biochemisiry
FOSC -3F | Diversity of laverichrates ZOSE -03P Biochemistry
LOSC-4T | Diversity of Chordutes and Comparative FOSE -04T Evolutionary Biolegy
Anmlamy
FOEC <HP | Dhiversity of Chordates and Comparative ZOSE -04F Evolutionary Biology
Adatonmy
LOSC-05T | Vertehrate Physiclogy * [EOSE -05T Endocrinology
LOSC -I5P | Vertebrale Physiology ZOSE -D5P Endocrimology
ZOSC-06T | Genelies - [EOSE 06T Immunolegy
ZOEC D6 | Genelics LOSE -bol- Tmimanaliegy =
Z05C-07TT | Biosystemafics and Taxonomy ZOSE -ITT Biotechnology and Genetic Engineering
ZOSC TP | Biosystematics and Taxonomy ZOSE -0TP Biotechnology and Geaetic Engineering
ZOSC-08T | Biotechnigues - {EOSE 08T Applied Zoology
Z0DSC-08F | Bigdechnigues [FOSE -0§P- Applied Zoology
v gﬂﬁﬂ -WT | Dasics of Computer & Biostatistics
SE -MP Buasics of Computer & Riostatistics
TOSE -10T Echaviour & Chronebiology
[EOSE =10F | Behaviour & Chronobiology
LOSE-11T Developmental Biology
ZOSE -11F Developmental Bloloegy
| LOSE 12T | Mulecular Biology
TR ZOSE-12F Mudecular Biolopy
GE-0l&oz VAC
TOGE -01T Eh;:;p Earth and Unigue Attributes of Animal [ZOVAC-01 Pablic healih and Hyglene
&
FOGE-0IF | Life on Earth and Unlgue Attributes of Animal SEC
Kingdom
FOMGE 02T Cell Biology and Histology [LOSEC-01 Vermicalture
[ZOGE -02F | Cell Biology and Histology
Program Outcomes (PO):
¥ Demonstrate and apply the fundamental knowledge of the hasic principles of major fields of Zoology and Modem tools and
1a-n}miq|.u;5
¥ Analyse complex interactions among the various animals of different phyla, their distribution and their refationship with the
environment,

¥ Gain knowledge of small scale industries like sericulture, fish farming, bee keeping, aguaculture, anfmal hushandry, poultry

farm.

#  Apply the k‘.‘ﬂEl'.l't-EdE.-E amd urderstanding of £oology (0 one’s own life and work.
¥  Develops empathy aid love towards the animals and conscicesness for wild life conservation

Program Specific Outcomes (PS0):

# Perform procedures ag per laboratory standards in the sreas of Taxonomy, Physiology, Ecology, Cell biology, Genetics, Applied

Zoology, Behaviour, Endocrinclogy, Immunology, Biostatistics, Parasitolopy, Biochemistry, Evolution, Developmental
Biology, Animal bictechnology, Tools and Technigues of Zoology.

¥Y Y
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Uriderstand the applications of biclogical sciences in Apiculiure, Aguaculivure, Sericulture, Animal Husbandry, Poultry Farmn.
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 FROGRAM (2024 — 25)
DEPARTMENT OF ZOOLOGY

Course Curriculum
PART-A:  Introduction _ .
Program: Bachelor in Life Science i iof: 2024-2005
(Certificate / Diploma / Degree/Hanors) Dol 1 Betalo. 2
| 1 | Course Code ZOSC-01T
! | Course Title Life on Earth and Unique Attributes of Animal Kingdom
3 | Course Type Discipline Specific Course '
4 | Pre-requisite (if, any) 1 As per program

significance and relevance of Origin of life.

After successfully completing this course, the students will be able to-
# Develop an understanding of concepts, mechanisms, evolutionary

g | Coursé Learning, % Understand General Tdea about Invertebrate and Vertebrate animals with
Outcomes (CLO) special reference and their specific qualitics.
#  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
T | 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)

Mo of
Feriod

I

Origin of life: Theories of Origin of life:
Ancient Theory Theory of Special Creation (Mythological approach), Theory of Panspermia or
Cosmozoic Theory, Theory of Directed Panspermia, Theory of Catastrophism, Theory of]
Spontancous Generation (Abiogenesis or Autogenesis), Theory of Biogenesis: Redi's Experiment
and Pasture's Experiment. Modern Theory: Origin of Universe: Big Bang Hypothesis in Brief,
Origin of Solar System and The Earth: Nebular hypothesis, Atomosphere and Eneargy
Sources on Primitive Earth, Biochemical Origin of Life; Oparin and Haldane Theory,
Chemogeny: Formation of simple and complex organic compounds (Stanely Miller and Ure's
Experiment), Formation of Coacervates, Nucleic Acids. Biogeny: Origin of primitive prokaryotic
cell. Evolation of modes of Nuirition: Chemoheterirophs, Anaerohic and  Aerobic
Photoautotrophs. Evolution of Eukaryotes,

I

jreference (o Coelentrata, Mollusesn and Pisces:

12

Systematics & Unigue attributes of Invertebrate and Verfebrate animals with special

Definition and difference between Invertebrate and Vertebrate. Nomenclatore: Binomial and
Trinomial Nomenclature and Intermational code of Nomenclature Corals: Meaning of Coral,
Structure of Coral polyp, Coral Skeleton, Types of corals: Hydrozoan Coral, Example-
Millipara, Octocorallian Coral, Example- Alcyonium, Hexscorallian Corals, Example-
Gorgonia. Torsion in Mollusea: Definition, Mechanism of Torsion, Effects of Torsion,
Significance of Torsion. Pisces: Migration in fishes: Catadromous: Eel fish and Anadromous:
Sulmon fish and Parental care in fishes: By nest formation, Coiling round egps, Attachment to
bady, Integumentary cups, Shelter in mouth, Brood pouch, Mermaids purses, Viviparity.

11

I

Unique atiributes of Yertebrate animals with special reference to Amphibia & Reptilia:
Parental care in Amphibia: by Mest, by Nursery or Shelter and by Parents MNeoteny in
Amphibia: Definition, Partial and Total Neotony, Factors Affecting Neotony, Examples-
Axolotal larva, Mecturus and Siren. Reptiliaz Venomous & Non-venomous Snalkes:
Identification, Poison apperatus; Peison Glands, Paison 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 {Morphology and
special Characters of Emu, Ostrich and Penguins), Discuss-Birds are glorified reptiles:
Archacopteryx, Monotremes or Egg laying mammals: Morphology and Special Characters of
Echidna and Duck bill platypes. Aquatic Mammals: Morphology and Special Characters of

| Whale and Dolphin. Mammals: Flying Mammals: Marphology and Specisl Characters of Bat.

11

Ferwardd: |

Signature of Convener & Mempers (CEaS) :

Crigin of life, dmvertebirate, Vertebrare, Corals, Torsion, paremial care, Neotary, Fangs, Aves,  Mawnarals
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PART-C: Learning Resources

Text Books Recommended

« L. 1 W.Bamington , Invertebrate structure and funetion, English Language Book Society UK

» Robert Barnes, Invertebrate Zoology, Robert Barnes IVith edition Holt Saunders International
Edition Japan

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

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

Reference Books Recommended

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

» EL. lordan, Dr. P. 5. Verma,Invertebrate Zoology , 5. Chand Publications, Mew Delhi

& N Aramugam, N. C, Nair 8. - Invertebrate Zoology, Saras Publication.

e N, Arumugam, N. C. Nair 8. - 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. 5 Bhampah, Kavitaluneja, Recent trends in vertebrates vol 1 =9, Anmol Publication

= 5. N. Prasad, Life of invertebrates, Vikash Publication House Pvt Ltd New Delhi

* G. 8. Sandhu, HarshwardhanBhagskar — Advanced invertebrate zoology —Campus books
international

Online Resources—

¥ hittps: eclure/emergenc
withoui-a- bﬂtkhﬂ'&bW_QJ_

¥ htips:www.shi fonline-courses/introd
courl5385

hittps:/iwww.voutube.com/watch?v=k121Qv6loBA

hitps:fwww. vontube.com/watch?v=uK-Xx OCYcl

https:/'www.voutube.com/watch ?v=vvhbBilSElk
hitps://www voutube.com/waich?v=WxMSckEeiod

PART -D: Assessment and Evaluation

Suggested Continuons Evaluation Methods:

b e

=

Maximum Marlks: 100 Marks

Continuous Internal Assessment (CLA): 30 Marks

End Semester Exam (ESE): T0 Marks

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

Asceesment [CIA.}: :-’Lssignment ¢ 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 qts..inut_ul‘ 2 from each unit-4x10-40 Marks

Signature aof Convener & Members (CBoS) :
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DPARTMENT OF ZOOLOGY
CGUI_EE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science
['Ferrgﬁmm £ Diploma / Degree / Honors)

Semester - 1 Session: 2024-2025

Coorse Code ZOSC-01P
._1 Course Title . Life on Earth and Unique Attributes of Animal Kingdom
3 | Course Type #)isciplin& Specific l.ahdﬂnu rse
4 | Pre-requisite gif, any)| As per Program

® Identify some distinciive fnvertebrate and vertebrate animals

6 | Credit Value

¥ Apply this Understanding to broader context of life

After successfully completing this course, the students will be able to-
# To demonsirate comprehensive wnderstanding of the current theories and |
: | Course Learning hypatheses regarding the origin of life on Earth,
© | Outcomes (CLO)  |# Understand diversity of Ijfe forms

1 Credits __] Credit =30 Hours Laﬁprﬂm.rjl' 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 Hrnurs]

Mouodule

Topies (Course Contents)

| No. of

Period

Labu/Field
Training’
Experiment
Contents
of Course

Keywords

W v

b W

¥

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, Hi ppocampus,
Ichthyophis (Female), Alytes (Male), Axolotal larva, Necturus, Siren, Cobra,
Viper (pit & Pitless), Sea Snake, Rattle Snake, Archasopteryx, 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 Practieal 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.

30

Musewm specimens, Inveriebrates, Vertebrares, Venomous and Nen-venomous, Seminar

Narrze and Signature of Convener & Members of CRoS:

™
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PART-C: Learning Resources
__Text Books, Reference Books and Others

Text Books Recommended -
» 8.5 Lal, Practical Zoology, Invertebrate. 12% Edition Rastogi Publications, Meerut,

o New Delhi,
IR # A manual of practical Zoology. Dr, P.S Verma, 8. Chand Publication, New Delhi

eference Books Recomimended —
¥ Park Haswell, Marshall and Williams, A textbook on Zoology Invertehrate, AITBS Publishing
end Distributers, Delhi
# Park Haswell, Marshall and Williams, A textbook on Zoology Vertebrate, AITBS Publishing and

Distributers, Delhi

Oinline Resourees—
& http:/ndLiitkgp.ac.in/lie document

#  hitps://'www.youtube.com/watch?v=JUdp3UGATEA .

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

Maximum Marks: S0 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 (CLA):  |Assignment/Seminar +Attendance - 05 + obtained marks in Assignment shall be

| (By Course Teacher) [Total Marks - 15 | considered apainst 15 Marks
End Semester \Laborato ry / 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. stat
C. Viva-voce (based on principle/technology) - 05 Marks | lm|

Nurer aned Signatare of Convener £ M, 75 of CBoS: ___
IR



FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
CoOURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science

(Certificate / Diploma / Degree / Honors) Semester - 11 Session: 2024-2025
I

Course Code LOSC- 02T
2 | Course Title Cell Biology and Histology
(3 | Course Type Discipline Specific Course -
4 Pru—requ:isit& {if, any) - As per Pfﬂf?'ﬂm

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

s | 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 struetural 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 peried) - 45 Periods (45 Hours)

Unit J Topics (Course contents) | P]i:;;fd:
I Cell Structure, Cell Membrane and Extra Nuclear Cell Organelles: General
structure of Prokaryotes and Eukaryvotes. Cell membrane organization: Origin,
structure (Lipid-Lipid Bilayer Model, Dannelli & Davson Model, Unit Membrane
Model and Fluid mosaic model), chemical com position and function of cell membrane, 11
Specialization of cell membrane: microvilli desmosames, Hemidesmosome, Septate
Desmosome, plasmodesmata, tight and gap junction. Extra Nuclear Cell Organelles:
Ultra structure and functions of Endoplasmic reticulurn and Golgi apparatus.

IT | Extra Nuclear Cell Organelles: Ultra struciure and funclions of Ribosome,

Lysosome, Peroxisomes, Mitochondria: Origin, structure and function. i
[II | Nuclear Organization and Cell Division: Size, shape, structure and functions of
interphase nucleus. Ulira structure of nuclear membrane and pore complex. Nucleolus: 2

general organization, chemical composition and functions, Chromosome Morphology,
Cell cycle, Cell division- Mitosis and Meiosiz. Cell division checks points and their
| regulation. Programmed cell death {Apoplosis), _
v Introduction to tissues, Epithelial tissue: types, structure and characteristics, surt‘ao%'

modifications. Basement membrane: structure and characteristics. Connective tissu

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 spleeﬁ
Muscular tissue: ultrastructure of smooth, skeletal and cardize museles, Muscle-tendon
attachment, Structure and classification of neurons. |

Cell Biology, Cell Membrane, Cell organelle, Nucleus, endoplasmic reticulum and Grolgi apparaius,

ibasame, lysosome, peroriso mes, Mitochondria, tissues,
Emm:e and Signature of Convener & Menbers o 1 CBoS:

@' (ﬂ/(/\ [L Will";'f gl M
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PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended -

1.Gupta P.K. Cell and Molecular Biology, Himalaya Publication

2. Arumugam.N, Cell biclogy and Molecular Biology, Saras Publication

3. Rastogi V.B. Cell Biology, Rastogi Publication

4. Verma P.5. and Agrawal Cell Biology, 5. Chand Publication

Reference Books Recommended —

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

6. De Robertis, E.D.P. and De Robertis, E.MMLF. (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 Associstes, MA.

8. 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. Mational digital Library.-
hitp:/indl.iitkgp.ac. in/document' Okh4RIFGUKRNZj FicFUv WmpzQ2loY 0poall Vi Y By IBZNX
3T MWVFzO0XpZNihhQUplR1BTOERHelZXZUpSNw
2. hitp:ndliitkgp ac. in/document/Qkh4 R2FGLUKRNZjFicFUy WmpzQ21aZF v VG FmaDFwh XpBS

OlowNi9thi® | UG Y xaFIB0CIShISOWUIXL2F] VINUZw
3. httpsyifwww voutube.com/watchtv=GYY627leA Kg
4. E-PG Pathshala.

htips://epgp.inflibnet ac.in/Home/ViewSubject Peatid=2rAs1 Puveadl W93zMeSiaA—

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

Maximum Marks: 100 Marks

Continuouns Internal Assessment (CLA): 30 Marks
_End Semester Exam (ESE): 70 Marks -

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

Assessment (CIA): | Assignment ! Seminar- 10 + abtained marks in Assignment shall be
(By Course Teacher) | 01 Morks - 30 considered against 30 Marks

End Semester Two section - A & B

Exam (ESF): Section A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks|

| Section B: Descriptive answer type qis.,lout of 2 from each unit-dx10=40 Ma rks
Nante and Signature of Convener & Mﬂ!ﬁﬂ' q[CF.IE‘oS: (-
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
Department of ZOOLOGY
Course Curriculum

[ PART- A: Introduction

Program: Bachelor in Life Science
(Certificare / Diploma /

_LL#@HHMWQ
I | Course Code ZOSC-n2p

Semester - [1 Session: 2024-2025

E Course Title Cell Biology and Histology ]
3 | Course Type Diseipline Specific Lab Course
4 Pre-requisite gir, « my) As per Program

5 Con

rse Learning MICrascopic study 1o gain knowledge

Outcomes (CLO) * learn to identify cell arganelles

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

» Explain and demonstrate mitosis and meicsis division in onion oot tip.
Grass hopper testis, et
F Gain knowled of Microtomy
& | Credit Value 1 Credits | Credir=30 Hours Laberatory or Field learning/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20

IPART -B: _Content of the Course

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

|
Module

Topics (Course con tents)

Ma. of
I'eri-ud_

Labu./Field
Training/

Contenis
of Course

| Study of prokaryotic and eukaryotic cell types with the help of chart, slide and viden,
2. Separation and isolation of cells by sedimentation welocity in unit Eravity.

Experiment| 3. Disruption of cells, isolation and identification of subcellular components, isolation of

nuclei,
4. Isolation of mitochondria by differential centrifugation and ideritification of suceinic
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
7. Preparation of chromosome squashes from grasshopper/cockroach testes for the
observation of stages of meiosis.
&, Isolation and estimation of DNA,
| 9. Study of types of tissus through permanent slides: epithelial, connective, muscular,
Mervous ete.
10. Preparation of Practical Record
11. Group discussion/Viva or Seminar presentation on related topics mentioned in Theory

paper

30

b

Prokaryote, Fukarvote, cell divisi on, Mitosis, Meiosis, DNA Separation, Histology af Tisswe,
Microtamy:

Er‘gnm'u ré

aof Convener & Members {'Cﬂ:ﬂ..'j'} ¥
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IPART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended -

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

2. Mohan P Arora Cytogenetics:, Himalayan Publishing House

Keference 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://ndliitkgp.ac.in/he document/inflibnet epsp/inflibnet epgp/IN I e PP 1
L 51296 P 1 P oe 51600 M 0 P g 51604 S1605%e=13%|l|

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| DBetter marks out of the two Test / Ouiz
Assessment (CIA): Assignment/Seminer +Attendance - 08 |+ obtained marks in Assignment shall be

{By Course Teacher) Total Marks - 15 considered againgt 15 Marks |
End Semester Laboratory / Field Skill Performance: On spol 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, stat
C. Viva-voce (based on prinﬁpla’teﬂmningg.-} - U5 Marks usl

Name and Signature of Convener & Members of BoS : ] o
M_, W
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction B
Program: Bachelor in Life Science ~HEE
| ¢ Diploma/ Degras’ Honars) Semester_u 11} Session: 2024-2025
1 | Course Code ZOSC-03T
2 | Course Title .ﬂ}i'emity of Invertebrates
3 | Course Type Discipline Specific Course
4 | Pre-requisite (if, any) As per Program
After aummiuliy completing this course, the stadents 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.
| Duteomes (CLO) # Gain Knowledge of kev 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
F 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)

Umit

Topics (Course contents)

| No. of |

Period

I

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 Discase. Porifera:
General Characters and Classification of Phylum Porifera up to order. Type study: Sycon.

I1

11

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

11

General Characters, Classification and Type Study of Phylum Arthropoda and |

Maollusea: Arthropoda - General Characters and Classification of Phylum Arthropoda up to
order. Type study: Prawn. Molluse- General Characters and Classification of Phylum
Mallusea up to order. Type study: Pila.

12

General Characters, Classification and Type Study of Phylum FEchinodermata and
Hemichordata: General Characters and Classification of Phylum Echinodermata up to order.
Type Study: Asterins (Starfish). General Charscters and Classification of Phylum
Hemichordata Type Study: Halunciglmws

11

Feywardy

Tixowamy, Nemenclaiure, Canal System, Protozoa, Balanoglossus, Torsion

Signeature of Convener & Members (CBoS) :

T e
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PART-C: Learning Resources

" Text Books, Reference Books and Others

Text Books Recommended -
« R.L. Kotpal, Modern Textbook of Zoology Invertebrates, Rastogi Publication, Gangotri,

Shivaji Road, Meerut
* VK. Tiwari, Unified Zoology, Shivlal Agrawal and Company, Pustak Prakashak, Khajuri Bazar,
Indore.
Dr. 5.M. Saxsen, Zoology, Ist Year, by a, Ram 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 —
e  Barrington, EJW. (1979). Invertebrate Structure and Functions. 11 Edition, E.L.B.S. and Nelson.
* Boradale, L.A. and Potts, E.AL(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, [-VL, MeGraw-Hill, New York.
L]
Online Resources—
F dindLiitkgp.ac.inme document/infli finflibnet epgp/IN_T e P P_1 ¥ 512

WPOBop SIS2MIMLcPDaPokEP1 51562 5156379

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

Maximum Marks: 100 Marks

Continnous 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 ghiained marks in Assignment shall be

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

End Semester Two section — A & B

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

Namee and Signature of Convener & Members of CBaS:

e AV



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

COURSE CURRICULUM

PART- A: Introduction
Program: Bachelor in life Scienc .
:ug ik s Semester - 111 Session: 2024-2025
¢/ Degree/ Honors) = .
1 | Course Code Z0SC-03p
2 | Course Title Diversity of Invertebrates
J | Course Type Disciplime 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
nonchoerdates.
i ¥  Gain Knowledge of grouping of animals on the basis of
5 gm:ne hamﬂ:f‘ their morphological characteristics.
utcomes (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 tearning/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)
g No. of
Muodule Topics (Course contents) Perind
Lab./Field List of labs to be conducted
gm"f'mg'rt = Study of different non-chordate taxa enimals through models, slides and museum -
C‘ﬂ“:‘::;:: specimens in the laboratory. Emphasising classification, biogeography and diagnostic
of Course features of: Protozoa, Porifera, Coclenterata (also with special reference to Corals of
o Cridarians), Helminthes, Annelida, Arthropoda, Mollusca and Echinodermata,
= Histological slides of different Non chordate Taxa, slides of various larval forms of
Helminthes, Crustacea and Echinodermata
* Dissection of Pheretima 1o expose Alimentry canal and circum pharyngeal gangliai
through Alternative methods of dissection,
= Dissection of Periplaneta to expose the digestive system, salivary glands and Mouth
Parts through Alternative methods of dissection.
* Dissection of Pravn to expose appendages and statocyst through Alternative methods
of dissection 30
*  Dhssection of Pila to expose Nervous System through Alternative methods of
dissection.
» Sty of Invertebrate animals in nature during a survey of a National Park’ Forest
areaCollege 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
oivEen evolution,
* An “animal album or Practical Record” containing sketches, pholograghs, cut outs,
with appropriate wrile up about the above mentionad taxa,
*  Swdy of some videos to develop undersianding on the animals of different taxa.
Eeyweards Misseum specimens, Histological slides, Alternative of Dissection, Animal albun
Signature of Convener & Members (CBoS) : )

R G, LD S o



PART-C: Learning Resources
Text Books, Reference Books and Others

Text Books Recommended -

= 5.5, Lal, Practical Zoology, Invertchrate. 12® Edition Rastogi Publications, Meerut,
New Delhi,

* A manual of practical Zoology. Dr. P.5 Verma, 5. Chand Publication, New Delhi

Reference Books Recommended-

=  Barrington, E.J.W. (1979}, Invertebrate Structure and Functions. Il Edition. EL.B.S. and Nelson,
e  Hyman, L H. {1940-67), The Invertebrates, Vol, I-V]. McGraw-Hill, New York.

I0nline Resources—
" h;[m;!{mvw.jgnutube.cnmﬂauh?vbGﬁUQEEﬂl

= htrE:fﬂier.wmube,mmM'atnh?v——gIMZHskiﬂd

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

| (By Conrse Teacher)  [Total Marks - 15 considered agninst 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 s per lab. statu
C. Viva-voce (hased on pnnclplt.-'mhmlngv}l - 05 Marks [ j

Name and Signature of Convener & Members of CBaS:
&

Yl J;,W;i @%‘V
0%
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM
PART- A: Introduction |
Program: Bachelor in Life Science -
Dikanis 7 Biorsis? Bl | Semester - IV Session: 2024-2025
1 | Course Code ZOSC-04T =
2 | Course Title | Diversity of Chordates and Comparative Anatomy
3} | Course Tvpe Digeipline Specific Course
4 | Pre-requisite (if, any) o As per Prograni
Alter successfully completing this course, the students will be able to:

# Develop understanding of the characters used to classify and differentiate
the organisms belonging to different taxa and the evolutionary history and
relationship between the different classes of chordates.

# Acquire knowledge and Develop critical understanding of the comparative

: anatomy and functioning of complex systems of Pisces to Mammalia.
] Course Learning, # Learn ::I'b: comparative a.m:nuﬁl nFF integument with its derivatives,
Outcomes (CLO) digestive system and Skeletal and Muscular System.

# Understand the Digestive system and its anatomical specializations with
respect o different diets and feeding habits and respiratory organs in
vertebrates used in aquatic, terrestrial and serial vertebrates.

¥ Understand the evolution of heart, aortic arches, and Learn the evolution of
brain, sense organs and urinogenital system. o

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)

Lmit

Taopics (Course contents)

| No. of

Perted

Iviversity 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

1

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 vertchrates.

11

11

Comparative anatomy and functional Significance of, Respiratory organs, Heart
Aortic Arches and Endoecrine 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 kidnevs and their ducts in anamniotes and amniotes.
INephron- structure, types and their function, Comparative anatomy of Lrinogenital

12

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

Kapwaris

hacs Aovtic Arehes, Kidwey, Brain |

Chordates, Protochordates, Petromyzon And Myxine, Comparative Anaton . Integument Lungs, Air |

Sigrraiure 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. 5. (2013) Chordate Zoology (14th edition).
+ Saxena, R. K. and Saxcna, 8. (2015) Comparative Anatomy of Vertebrates (2nd edition).
= E.L. Kotpal, Modern Text Book of Zoology, Veriehrates, Rastogi Publication, Merut
*  Tiwari, V.K. Unified Zoology, B.Sc. Part [, Shivlal Agarwal and Company, Indore
Reference Books Recommended —
*  Young J. Z (2004). The Life of Vertebrates. [l Edition, Oxford university press.
o Weichert, CK. (1970) Anatomy of Chordates {4th edition).

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

b hitps:/swayamias.com/roology-optional-coaching/

¥ hitps:fwww.swa rabha.oov.in/indesx.

M k'CoursesEnvi tal'VERTEBRATE-ZOOLOGY-BEN1 (M-

recs/mathematics-and-natural-scien

*  https://www.youtube.comiwatch?v=qSYSiXHHi88
e umg:-fm'mm'.vnu!nhe.mrnjwqgl_ﬂFrzﬂliHhﬂﬂgg

https:fwww youtube com/watchTv=mXECx3s8vE()

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

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal| Internal Test / Quiz-(23: 20 +20 Better marks out of the two Test / Quiz

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

{(By Course Teacher) | Tl Marks - 30 considered against 30 Marks

End Semester Two section — A & B

Exam (ESE): Sl:ﬂliﬂn Az Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 534 =20 Marks
Section B: Descriptive answer type ats., lout of 2 from each unit-4x10=40 Marks

Namee and Signatare of Convener & Members of CBoS: 5
whbor |, (B ey
Glais L @Y
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEFARTMENT OF ZOOLOGY

CoOURSE CURRICULUM
| PART- A: Introduction
Frogram: Bachelor in Life Science tan
{ Digloma / Degree ¢ Honors) Semester - [V Session: 2024-2025
1 | Course Code ZOSC-04P
1 | Cowrse Title Diversity of Chordates and Comparative Anatomy
3} | Course Type Discipline Specific Lab Course -
4 | Pre-requisite (if, any) As per Program

Atter successfully completing lab course the students will be able ©

classes of vertebrates,

important animals,

vartebratas,

0=

# Develop understanding on the diversity of life with regard to different

#  Gain knowledge to identify and classify the animals on the basis of their
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

' »  Learn comparative account of varous systems in all the classes of

& | 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

Muodule

Total No. uf‘Ienrniug—Tr-;qiningfperrarmanu Perinds: 30 Periods (30 Hours)

Topies (Course confents)

M. of
Period

Lab/Field |
Training/ B
Experiment
Conients
of Course

List of labs to be conducted
Study of animals through models, slides and museum specimens in the laboratory
with details on their classification, biogeography and diagnostic features of different
¢lass of Vertebrate.,
Study of histological slides of different class of Vertehrate.
Study of Axial skeleton of Amphibia, Reptilia, Aves and Mammals. Comparative
study of Appendicular skeleton Girdles and limb bones) of Amphibia, Reptilia, Aves
end 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 beain 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
Mammaels 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/ Forest
area/Callege campus,
Group discussion/Viva or Seminar presentation on any one of above topics
An “animal album or Practical Record” containing sketches, photographs, cut
ouis, with appropriate write up about the ahove mentioned taxa.
Study of some videos to develop understanding on the animals of different taxa,

30

Keprwnards

Musewm specimens, Histologieal slides, Altermative of Dissection, Practical Record

Wignature of Convener & Members (CBoS) :




PART-C: Learning Resources

__Text Books, Reference Books and Others

Text Books Recommended -
# 8.8, Lal, Practical Zoology, Vertebrate. 12" Edition Rastogi Publications, Meerut, New Delhi.
» A manual of practical Zoology. Dr. P.S Verma, §. Chand Publication, New Delhi
# Saxena, R. K, and Saxena, §. (2015) Comparative Anatomy of Vertebrates (2nd edition).
# R.L. Kotpal, Modem Text Book of Zoology, Vertebrates, Rastogi Publication, Merat
¥ Tiwari, V.K. Unified Zoology, B_Sc. Part I, Shivlal Agarwal and Company, Indore

Reaferance Books Recommended —

* Young, I Z. (2004). The Life of Vertebrates. 111 Edition, Oxford university press,

# Weichert, CK. {1970) Anatomy of Chordates (4th edition).

IDnline Resources—

hitps://'www. voutu he.mmhvufcn'h-—E—WﬂQ I ADeryw

o & L~
> sHhwww . vontu y f il8

PART -D: Assessment and Evaluation

" Suggested Continuous Evaluation Methods:

Maximum Marks: S0 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

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

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

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

| (By Course Teacher) Todal Marks - 15 considered apainst 15 Marks
End Semester boratory / Field Skill Performance: On spot Assessment | Managed by
Exam (ESE): A. Performed the Task based on lab. work - 20 Marks | Course teacher

]

C. Viva-voce (based on princi piﬁ‘te-thm}]ﬁg:r] - (05 Miarks
Namie and Signature of Convener & Members of CBoS: '
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

Course Learning.

, COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in life Science - .
( Degree / Honors) Semester - V | Session: 2024-2025
1 | Course Code ZOSC- 05T
2 | Course Title | Vertebrate Physiology
| 3 | Course Type Discipline Specific Course =
4 | Pre-reg uisite (if, nny) As per Pil"ﬂgre.fﬂ

# Understand the physiological mechanism at cellular and system level,

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

¥ Learn the significance ofiutrients, breathing mechanism, blood coagulation,
# Understand the water balance in body and working of different senses

Ouicomes {CLO) response,
# Understand the reproductive physiology and muscles contraction.
7 Apply this knowledge to understand working and disorders of physiological
activities, i
|6 | Credit Value 3 Credits Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

;;nl:l'l' -8: Content of the Course

Linit

Total No. of Teaching—learning Periods (01 Hr. per peried} - 45 Periods (45 Hours)
Topics (Course contenis)

No. of |
Period

I

Cell Physiology: Cell membrane and transport mechanism: Transport across membrane:
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 sipnificance, Buffer: buffers in biological

1]

systern, Regulation of pH by Lung and Kidney.

1 IPhr_:inlugy of Digestion Respiration and Cireulation:

Physiology of Digestion: Biological significance of nulrients: carbohydrates, proteins, fats,
vitamins and minerals. Physiology of digestion with special reference to enzyme involved,
Absorption of  Carbohydrate, protein and liprd. Breathing mechanism: Pulmonary
ventilation, Respiratory volumes and capacities. Transpon of Lixygen and Carbon diodide in
bioed. Composition of blood, blood groups, Theories of blood cosgulation, Conduction and

Regulation of Heart beat, Cardiac cycle, Cardiac output,  Integration of cardiovascular |

function, electrocardiogram (ECG),

11

m

Physiology of Exeretion, nerve impulse transmission and Receptor Physiology:.
Physiology of exeretion: Nephron: Structurz, Types and their functions Mechanism of Uring
formation, Counter-current Mechanism, role of ADH and Renin-Angiotensin-Aldosterone
system it Excretion, Mechanism of Osmoregulation in fiesh water and marine and iernsstrial
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

v

Physiology of Reproduction, Muscle Contraction and Tharmoregulation: Physiology of
Reproduction: male reproduction: hormonal  contral  of Spermatogencsis, female
reproduction: hormonal Control of Oogenesis, menstrual cycle and its hormonal control,
Muscle Contraction: Structure and types of muscles, stristed, non-stristed and cardiac

muscles. Molecular structure of museles protein Actin and Myosin. Physiology of muscles |

contraction. Theories of Muscles Contraction. Thermoregulation: Mechanism in
Homeotherms and Poikilotherm,

11

| Keyveriy,

Fertebrare Physiology, Physiology of Respiration, Digestian, Circulation, Bleod, Cardiar Cyvele, Excretion, Nerve

durpuise, Thermoregriation, Musele Contraction, Plysioloay of Reprodvction & Erdocring Glands

Sigrature af Convener & Members (CBoS) » ol
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PART-C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended —
s VermaP$S, Tyagi B S, Agarwal VK Animal Physiology. Author,. Edition, illustrated. Publisher,
8. Chand Publishing, 2000 - Scignce - 432 pages
Berry AK, A Textbook of Animal Physiofogy By (Second edition Emkay publication
Dr. C. C. Chatterjee, Human physiology, Vol. 1 & II, 1980, 12th Edn., Medical Applied Agency,
Kolkata
« Nagabhushanam, 5. V. 8. Rana, 5. Kalavathy Text book of Animal Physiology, 2008, 2nd Edn..
Oxford University Press, India
ﬁmrznmﬂaaks Recommended -
s [an Kay, 2000, Introduction to Animal Physiology, Bios Scientific Publishers Limited.
o Cuvion A. C. & Hall 1. E., 2006, Texthook of Medical Physiology, 11th Edition, Hercourt Asia
Puvt. Ltd. / W, B. Saunders Company
» Tortora G. I & Grabowski 5. Principles of Anatomy & Physiology, 2006, 11th Edition, John
Wiley & sons, Inc.
o  Schmidt-Nielsen, Knut, Animal H‘J}'EIG[DE}' Adaptation and Enwvironment, 1997, Cambridge
University Press.
» Hoar W. 8., General and Comparative Physiology, 1983, 3rd Edn., Prentice Hall, UK.7.
» Barret, K.; Brooks, H.; Boitano, 8. and Barman, 5. (2010) Ganong's Review of Medical
Physiology (23rd edition) Lange Medical.
« Guyton, A.C. and Hall, J.E. (2006} A text book of Medical Physiology (11th edition) Saunders.
o Keele, C.A. & Neil, E. (1989) Samson Wright's Applied Physiology (13th edition) Oxford.

Online Resources— o - =il
x E PG Pathshala: ,.[
hittpes: ."J'e[gp m[‘lihnﬂ Il In&[nme.n"vr’iewﬁuhle.nt'?natldﬂrAslPu gﬂLWEI'SzMﬁEhA

L JFS

PART -D: Assessment and Evaluation
Suggenwﬂ Continuons Evaluation Methods:

MMaximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): T0 Marks

| Better marks out of the two Test / Quix
+ obtained marks in Assignment shall be
considered against 30 Marks

Continuous Internal| Internal Test [ Quiz-{2): 20 +20
Assessment (CIA): | Assignment / Seminar - 10
{(By Course Teacher) Total Marks - 30
End Semester Two section — A & B

Exam (ESE): Section Az Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sxd =20 Marks
Section B: Descriptive answer type gis., Lout of 2 from each unit-4x10=40 Marks

...|..-..-. e el el el i B e S B4 B T e A T
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DPARTMENT OF ZOOLOGY
COURSE CURRICU LUM

PART- A: Introduction
Frogram: Bachelor in Life Science Semester - V Session: 2024-2025
foens (Degree / Honors) |
I'| Course Core | ZOSC-05 P
| Conrse Title Vertebrate Physiology
* | Course Type Discipline Specific Lab Course
| Pre-requisite gr, any) As per Program |
After successfully completing this course, the students wil] be able to-
# Perform and demonstrate some physiological exercises
5 | Course Learning  [5 Learn 1o record Blood pressure and analyze it

Outcomes (CLO)  [» Calculate Oxygen Consumption in model animal
# Learn the structure and working of eve and ear,
# Apply this knowledge o identify tigsies by learning Histological details

6 | Credit Value 1 Credits Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 50) | Min Passing Marks: 20

PART -B: Content of the Course _ B
Total No. ul‘Tm:hiug—Imming Periods (01 Hr. per period) - 30 Periods (30 Hours)

Unit I| Topics (Course contents) | P;;‘_iﬂ'

* Hematological practical : Determine blood group, RBC and WBC counting technigue,
clotting time

* Preparation of haemine crystal

* Measurement of Blood Pressure through sphygmomanometer.,

* Action of salivary amylase on starch

* Biochemical analysis of food

* Determination of GXygen consumption with the help of Respirometer

* Preparation of casein from milk

* Study of permanent histological section slides of (esophagus , stomach, duodenum, 15
iliumn , pancreas |iver trachea kidney spinal cord, bone, cartilage & blood cells )
mammal,

*  Demaonstration of technique of microtome to have hands-on experience and learning
of the technigue

* Glyeolysis, Krebs's eycle, electron transportation demonstrate through Chart /
Photographs

* Preparation of Practical record

® _group discussion /quiz / A small project report applying the knowledpe
Vertebrate Phys iology, Humam Phys iokogy, Physiology af Respiration, LDiigestion, Circulation, Blood,

Keywords Cardiae Cycle, Frere tion, Nerve impulse, Thermare Eulation, Musele omtraction, Physiolagy of
eproduciion & Endocrine Clamds

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

__Text Books, Reference Books and Others

Text Boaks Recommended —
* Hoar W. 5., General and Comparative Physiology, 1983, 3rd Edn., Prentice Hall, UK.7.
= Keele, C.A. & Neil, E. (1989) Samson Wright's Applied Physiology (13th edition) Oxford,
* Verma PS5, Tyagi B S, Agarwal VK dnimal Physiology. Author,. Edition, illustrated, Publisher,

3. 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
* VP Varshaney and Mona Bedi, Ghai’s Text Book of Practical Physiology, Jaypee Brothers
Medical Publication

]-Refergnm Books Recommended —
« lan Kay, 2000, Introduction to Animal Physiology, Bios Scientific Publishers Limited.

e Guyton A. C, & Hall ). E., 2006, Textbook of Medical Physiology, 11th Edition, Hercourt HEEJ
Pvt Ltd. / W. B. Saunders Company

* Tortora G. J. & Grebowski S..Principles of Anatomy & Physiology, 2006, 11th Edition, John|
Wiley & sons, Inc.

* Dr. C C. Chatterjee, Human physiology, Vol. 1 & 11, 1980, 12th Edn., Medical Applied Agency,
Kaolkata

» Napabhushanam, 5. V. 8. Rana, 5. Kalavathy Text book of Animal Physiology, 2008, 2nd Edn.,
Oncford University Press, India

* Schmidt-Nielsen, Knut, Animal Physiology: Adaptation and Eavironment, 1997, Cambridge
University Press,

Dnline Resources—
 hitpsndLiit ae.in/he documentiswava rabha‘m zly
Liitkep.ac.in/he ent/swayim

PART -D: Assessment and Evaluation 0

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks '
End Semester Exam (ESE): 35 Marlis

Continuous Internal |[Internal Test / Quiz-{2): 10 & 10 Better marks out of the two Test / Quiz
Assessment (CIA): AsgsignmentSeminar +Attendance - 05 + obtained marks in Assignment shall be

_(By Coarse Teachar) 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 per lah. status
C. Viva-voce (based on principle/technolopy) - 05 Marks | |

Name und Signuture of Convener & Members of CBaS: PRt @V
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEFARTMENT OF ZOOLOGY

CouRsSE CURRICULUM
PART- A: introduction
Program: Bachelor in Life Science Bemester - VI Sagsion: 2024-2025
{ Degree / Honors)
1 | Course Code FOSC-06T
| 1 | Course Title Genetics
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 and grasp the principles of Mendelian inheritance and interaction of]
BENES,
¥ Understand the sources and consequences of genetic variation, including
. Course Learning mitations, genetic recombination, and gene flow.,
" | Outcomes (CLO) |* Know various methods of sex determination in animal kingdom.
% Analyse the cause and effect of alterations in chromosome number and structure;
% Understand DNA structure and function, gene expression, and genetic
inheritance pattems
¥ Know the Recent Assisted Reproductive Techniques
6 | Credit Value 3 Credits | Credit = 15 Hours - lewrning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

[PART -B: Content of the Course

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

Llmit

Topics (Course contents)

Mo, off
Period

Concept of Genes and Genomics: Scope and importance. Elements of heredity and variation:
Classical and Modern concept of Gene (Cistron, Muten, Recon), Alleles. Mendel's laws of
inheritance, Chromosomal basis of inheritance and its applications. Exceptions to Mendelian
Inheritance: Incomplete dominance, Codominance, Multiple allelism. Ineraction of Gene-
Lethal alleles, Pleiotropy, FEpistasis- Dominant and Recessive, Supplimentary,

Complementary, Inhibitory gene and polygene. Define Penctrance, Expressivity and
Phenocopy. )

12

"The recombination and interaction of Genes:Linkzge 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
determination: Chromosomal Theory { XX/XO, XOUXY, ZZ/ZW, ZLZ0), Genetic balance
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
chromosomes.,

11

L1

Regulation of Gene expression, regulation and mapping: Gene Expressions and regulation:
Ome gene-one enzyme hypothesis fone polypeptide hypothesis, Concept of operon of bacteria
{Lac Operon) and bacteriophages. Bacterial transposons. Vertical and horizontzl gene transfer.
Transformation, transfection and transduction. Genetic mapping. RNA-inheritance, FLP-FRT.

Utility of the modz! arganisms; Escherichia coli, Drosophila melanagaster & Mus muscuins

IV

Population Genetics and Genetic Counselling: Human Genetics: Pedigres analysis;

| Karyotype, Genetic disorders: chromosomal aneaploidy (Down, Edward, Petau, Turner and
| Klinefelter syndromes), chromosome translocation {Chronic Myeloid Leukemia} and deletion

(“ry of cat” syndrome). Single Gene Disorder: gene mutation (sickle cell anemia,) and
Genetic counselling, Gene isolation Manipulation and techniques. Basic concepl af
Polymerase Chain Reaction, DMA Sequencing; Southern, Western & Northemn Blots. In sit
Hybridization, FISH, RFLPs and Oligonucleotide arrays. Gene Cloning vs Animal Cloning,
Muclear transplantation,

|

11

Reyworts| pedigree Analysis, Aneaploidy

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

Sienainre of Convener & Members fE;:BﬂS,J X,
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!’ART—E:: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —
*  Arora M.P. and Sandhu (5.5, Genetics, Himalayan Publishing House
*  Winter P.C. Et al, Genetics Viva Publication
*  Gupta P.K., Cell and Molecular Biology Rastogi Publication
Reference Books Recommended —
o  Ciardner, E.J. et gl (2006} Principles of Genetics (John Wiley).
*  Russell, P.I. (2010) Genetics (Benjamin Cumm ings),
* Gardner, E.I, Simmons, M., Snustad, D.P, (2008). Principles of Genetics. (VIII edition) Wiley
India,
* Snustad, D.P. and Simmons, M.J. {2009). Principles of Genetics. (V edition) John Wiley and
Sons Inc.
* Klug, W.8,, Cummings, M.R. and Spencer, C.A. (2012). Concepts of Genetics, (X edition)
Benjamin Cummings,
* Caroll 5.B.; Doebley I.: Gri ffiths, A.JF. and Wessler, S.R. (2018) An Introduction to Genetic
Analysis. W. H. Freeman and Co. Lid,
= Campbell, N. and Reece, J. (2014) Biology (10th edition). Benjamin Cummings

(Online Resources—

* National digital Library,

. mtg:.-'fnd!.iiﬂcgp,,];_iwq;lc ument/Rmigb3lgRnewWDZ2T nl6UXI4VU9YR20] RicwYXJHV25HS
HFacGxiS1h3 EEEFQIEIJ 28xem |leEFFZ, USnajlCZ | 1t]d}{Eﬂ'!'EEJFTB VRGIDSFhkM EtulIKE9
PQ

* H-PG Pathshala,

» hitps:/, infli ;

eliyankosh- Genetics and Evolutionary Biology

eGyanKosh: BZYCT-137 Genetics and Evolutionary Bialoay

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

Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam {ESE): 70 Marks
Continuous Internal| Internal Test / Quiz-(2): 20420 | Better marks out of the two Test/ Quiz
Assignment / Seminar - ]

Assessment (CIA): + obtained marks in Assignment shall be
(By Course Teacher) | Total Marks - 3l considered against 30 Marks

End Semester Two section - A & B

Fxam ( ESE]: Lﬁe:tinn AL QL Objective — 10 x1= 10 Mark: Q2. Shon answer type- 5x4 =20 Marks

[Section B: Descriptive answer iype gts. Tout of 2 from each unit-4x10=44) Marks |

Nare and Signature of Comvener £ Members of CBas:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction
Progtam: rE:::E::wI;:E Selencel  Semester- VI | Session: 2024-2025
I'| Course Code ZOSC- 6P
I | Course Title Genetics i
* | Course Type Discipline Specific Lab Course
4 | Pre-requisite i, any) As per Program

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

# Able to understand and explain Mendel’s Law of Inheritance

»  Capable to analyze inheritance of gene by pedigree analyeis,
5 Eﬂ?&?;&:?ﬁﬁ #  Know laboratory culture of Drosophila.

# Understand and configuration for animal life.

# Capable to understand Human keryotype and Numerical alteration inf

chromosomes _

& | Credit Value 1 Credits | Credfr=3ﬂﬂamsl.nbamm[panim’dfmm-’ngﬂ‘?‘mfuﬂa:g
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)

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 -
EEP";"":;“ attached ear lobe, widow's peak.

M‘}':’Dfl';“ # 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 alterstions {Down syndrome,

Klinefelter syndrome and Turner syndrome). 30
# Demonstration of law of segregation {monohybrid and test eross) sex-linked
inheritance in Drosophila making a cross between white eve 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 bacterip,
#_Group discussion/ Seminar/ Quiz presentation on one or two related lopics , -

Kepworis Ffande-"'.r Law, Huran Karpotype, Drosophila Culvure, Pedigree

Signature of Convener & Members (CBoS) :
I. - |

No. of
Period




PART-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 8.B.; Docbley 1.; Griffiths, A.JF. and Wessler, S.R. (2018) An Introduction to Genstic
Analysis. W, H. Freeman and Co, Ltd.

Online Resources—
= hig'j_;s:.".-'iru-uﬁu.tnfstu!!enmnme[.flu.h-

manual/agricy Etnmanadamantaig%!ﬂnﬁﬂﬂﬁcuﬂjﬁ.m_i[

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

Maximum Marks: 50 Marks
- Continnons Internal Assessment (CIA): 15 Marks
| End Semester Exam (ESE): 35 Marks

Continuous Internal [Intemal Test / Quiz-(2): 10.& 10|  Better marks out of the two Test/ Ouiz
| Assessment (CTA): Assignment'Seminar +Attendance - 05 * obtained marks in Assignment shall be

(By Conrse Teacher) Total Marks - 15 considered against 15 Marks
End Semester tl.&hummr:.f { 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. statns
C. Viva-voce (hased on principleftechnology) - 05 Marks

Name aind Signature of Convener & Members of CRoS: y W
o & L ™
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 18)
DEPARTMENT OF ZOOLOGY

Course Curriculum

PART- A: Introduction

Program: Bachelor in Life Science
{(Honors / Honors With Research)

Semester - VII Session: 2024-25

| 1 | Course Code ZOSCO7T
! | CowrseTitle  |Biosystematics and Taxonomy
3 | Course Type Diseipline Specific Course
| 4 | Pre-requisite (if, any) As per Program
After successfully completing this course the students will be able to -
# Comprehend the basic concepts of Biosystematics and Txonomy,
# Understand and learn the Taxonomic Hierarchy in animal kingdom.
5 | Course Learning. | * Gain a basic knowledge and grasp the rules and philosophy of
Cutcomes (CLO) scientific nomenclature,
¥ Develop the eritical understanding to identify the animals up o
species level with the help of taxonomic keys.
# Leamn the Newer trends in biosystematies and apply it in Research,
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

WWART -B:  Content of the Course

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

Unit

Topics (Course contents)

I

No. of
Period

Introduetion to systematic and classification: Definition & basic concepts of

| Biosystematics and Taxonomy. Historical resume of systematic. Taxenomic

Hierarchy: Definition, Linnean hierarchy and categories, Classification: Purpose, use
and basis. Theories of ¢lassification: Biological, artificial and natural classification.
Levels of taxonomy: alpha, beta and gamma taxonomy. Micro and macro taxonomy.
Scope and applications of biosystematics in biology. The relevance of systematics in
conservation programs.

11

Taxonomie Charaeters and Scientific Nomenclature: Different types of taxonomic
characters (morphological, physiological, ecological, ethological and geographical
characters). Zoological nomenclature: binominal and trinomial system, Principles
andrules of International Code of Nomenclature (ICN), type material, author citation,
ctiteria for publication, types of names, principle of pricrity and its limitations.

11

Taxonomic Keys, Taxonomic treatment and Phylogenetics: Types of taxonomic
key their merits and demerits. Type concept: Process of typification and different
Zoological types and their applications. Taxonomic treatment of Allopatric variation,
homelogy and Reproductive and geographical isolating mechanisms and their role in
speciation process, Evolutionary taxonomy: Cladistics, Constructing trees/
dendrograms: Phenogram, phylogram and cladogram and turning them into
classifications. Mechanism of speciation in panmictic and apomictic species. Species
concept: different species concepts, Species catepory: sub-species and other infra
species calegories,

12

| Taxonomic procedure and Newer trends in biosystematics: Taxonomic Collection,

curelting, —preservation, identification and classification. Newer trends in
biosystematics: Morphological, Embryological, Behavioral, Ecological, Cytological

| and Biochemical approach. Numerical taxonomy. Differential systematic. Molecular

taxonemy. DNA bar coding for identification of species,

11

Kepeardy

E:‘gnumre of Convener & Members (CBaS) : F

Systemetic, classification, Linnean figrarchy, dendrograms, Newenclalyre, Cladistics, Species category

| ,f




PART-C: Learning Resources
___Text Books, Reference Books and Others
Text Books Recommmended —
= R.C. Dalella & R.S. Sharma, (2017) Animal Taxonomy & Museology. Jai Prakashnath &
Co., Mearut,
I * V.C. Kapoor (2019). Theory and practice of animal taxonomy and biodiversity, 8* Edn.
Reference Books Recommended -
* E. Mayer, (1991}). Principles of Systematic Zoology.
* (.G Simpson (2012). Principles of animal taxonomy. Scientific Publisher, India
o E.O. Wilson, (1988), Biodiversity. John Wiley & Sons.
o Futuyama, D, I (1986). Evolution, Systematics and Animal Behaviour. Evolutionary
Biology. Sinauer Associates Inc.
* Mayr, E. & Ashlock, P, D. (1991) Principles of Systematic Zoology (2™ edition) MeGraw
Hill Int.
Online Resources—

Dispecies Yo 20concept|||
#  httpy/ndLiitkep.acin/he docomen ayam_uge moocs214 21777 self learning

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 he

(By Course Teacher) | 108l Marks - 30 considered against 30 Marks

End Semester Two section — A & B

Exam [ESE_]. section A Q1. Objective — 10 x1= 10 Mark; 02, Shart answer type- Sxd =20 Marks
g Section B: Descriptive answer type qts.,Jout of 2 from each unit-dx10=40 Marks

Naine and Signature of Convener & Members of CBoS: |/
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM
PART- A: ll‘l'l:l'l.'ldl-ll_!..":_'l i_ﬂl'l
Program: Bachelor in Life Science | :
(Honors ) Honors with Research) Semester -VII | Session: Iﬂl:i:ﬂ]l?
1 | Course Code ZOSC-07P
¢ | Course Title Biosystematics and Tn:;llunmf
_'3_ | Course Type ' Discipline Specific Lab Course
| Pre-requisite gr, any) As per Program
After successfully mmpleting'thls course the students will be able to
# Comprehend the basic concepts of Biosystematics and Txonomy.
¥ Understand and learn the Taxonomic Hierarchy in animal kingdom.
g | Course Learning | » Gain a basic pgrasp on the rules and philosophy of scientific
Ontcomes (CLAOY) nomenclature,
¥ Develop the critical understanding to identify the animals up to
species level with the help of taxonomic keys.
# Learn the Newer trends in biosystematics and apply it in Research.
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) P]i:;i:ﬂ
Lab./Field | o Study and skeich of museum specimens of lnveriebrates and Vertebrates on
E'.];"i'f'i“ﬂ"t the basis of systematic and Taxonomic Hierarchy
EET:::: = Preparation of identification keys for select specimens of non chordate (e.g.,
ot Citias insects) and chordates (e.g., birds).
» Make arecord of biodiversity of college campus.
» Construct the dendrograms, through Interactive software for exploring
phylogeny and analyzing character
» Use DNA bar coding for identification of species.
» General discussion, distinguishing characters and classification of selected
animals. 30
» Generation of & character-siate matrix by selecting and scoring diagnostic
taxonomic characters, i
» Distance-based methods of phylogenetic recenstruction using manual and :
| computermethods. |
# Giroup discussion/Vive or Seminar presentation on two related topics. '
= An "animal album or Practical Record” containing sketches, photographs, cut
outs, with appropriate writes up about the above mentioned taxa.
* Study of some videos to develop understanding on the snimals of different
taxa.
Kepwords suseum specinens, dendrograms, bar coding, identification keys, piylogenatic

t?fg:mmrc af Convener & Members rE'Ba.S;I
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:’IF*AHT-I‘.:: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended -
¥ R.C Dalella & R.S. Sharma, (2017) Animal Taxonomy & Museology. Jai Prakashnath & Co.,
Meerut.
# V.C. Kapoor (2019). Theory and practice of animal taxonomy and biodiversity, 8% Edn.
# §.5. Lal, Practical Zoology, Invertebrate. 12" Edition Rastogi Publications, Meerut,

New Delhi.
# A manual of practical Zoology. Dr, P.S Verma, 8. Chand Publication, New Delhi

[Reference Books Recommended —
# E. Mavyer, (1991). Principles of Systematic Zoology.
» G.G. Simpson (2012). Principles of animal taxonomy. Scientific Publisher, India

Online Resources—
¥ lLittp:ndl itk

est2lconcept]||
# http://ndLiitkgp.ac.inhe document/swavam uge mooes/214 21777 self learning

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

Maximum Marks: S0 Marks
Continunous Internal Assessment (CLIA): 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 +Anendance - 05 + obtained marks in Assignment shall be

(By Course Teacher) Total Marks - ] 15 considered against 15 Marks
End Semester F.-ahnrﬂmry { Field Skill Performance: Onspot 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 25 per lab. #iarusl
C. Viva-voce (based on principle/technology) - 08 Marks

Noeme and Sienatire of Convener & Members af CRaS: i ) y r
- PRV €5




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

 PART- A: Introduction

Program: Bachelor in Life Science| _—
| (Honors / Honors With Research) Semester - VIIIT Session: 2024-2025

I | Course Code ZOSCAST

! | Course Title Biotechniques

3 | Course Type Discipline Specific Course

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

Af the end of course, students will be able fo -
# Have comprehensive understanding of various tools and techniques commonly
employed in scientific research across disciplines

i® Leam utilizing essential laboratory instraments such as microscopes, pH meter,

s | Course Learning spectrophotemeters, chromatography systems, and centrifisges

© | Outeomes (CLOY) # Understand cell culture technigues

# Develop skills in experimental design, data acquisition, and analysis using
modem software tools.

# Develop critical thinking on the application of various modern instruments and

_ comelate the knowledge for better development of society.

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

E] 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) [;:‘r:;

| Microscopy and Microtomy: Types of Microscope: Basic Principle, configuration and
worldng of Light Microscope (Bright and Dark Field), Magnification & Resolution, and
Numerical Aperture. Phase Contrast Microscope, Fluorescence Microscope, Confocal
Microscope. Electron Microscope (SEM and TEM), Microtomy: Permanent slide preparation 11
through microtome: Tissue - preparation fixation, dehydration, block - preparation, trimming,
cutting sections (sectioning /Ribbon) - handling, affixing on the side, labeding and storage,
staining the microtomy slides,

Il | Tools and techniques in Physiology: Principle and applications of pH meter, Centrifugation,
Colorimetry and  Spectrophotometry- UV,  visible spectrophotometer,  Infra-red 11
spectrophotometer, NMR and ESR.
Il | Chromatography and Eletrophorosis: Chromatography: Principle and Applications of
Paper chromatography, Thin layer chromatography and Gel-filtration chromatography.
Electrophoresis: Principle and Applications of Agarose gel electrophoresis, Polyacrylamide
Gel electrophoresiz, PAGE, 2D PAGE.

IV | Cell culture and Lab Bioethics: Cell culture and its basic requirements. Culture media:
| Nutrient and Non-nutrient media, Types of animal cell culture: Pure Culture- Pour Plate
Method, Streak Plate Method and Spread Plate Method, Media preparation of Animal Cell
cufture, wviahility testing, cell harvesting and storage method with special reference to
Lymphocytes and stem cell culture. M Fitro culture of Entamosha histolytica, Coenorhabditis 11
elegans. Sterilization technique (Physical Method: Awtoclave sterilization, Hot air
, | Sterlization, U V sterilization, filtration and chemical Method: alcohol, Formalin and
Chromic acid), sterilization of glass wares, Media and laminar flow, Flow cytometery. Lab
Bioethics: Lab safety, disposal of hic-waste.

Cell culiure, Sterilization, Cryopreservation, Madia, viability testing. cell harvesting, Lymphocytes,
stem cell, i |
| Signature of Convener & Members (CBoS) ; IV y |
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hART—I:: Learning Resources

_Text Books, Reference Books and Others

Text Books Recommended —

= Robert Braun, Introduction to instrumental analysis, McGraw Hill Publication

Clark and Swizer, Experimental Biochemistry, Freeman, 2000

Boyer, B {2000} Modem Experimental Biochemistry {3rd edition) Benjamin-Cummings.
Recommended readings.

Pearse, A.G.E. (1980-1993) Histochemistry - Theoretical and applisd, Volume I-I1I, Churchill-
Livingstones,

Plummer, D. (2017) An Introduction to Practical Biochemistry (3 rd edition) MeGraw Hill.

Wilson, K. and Walker, J. (2010) Experimental Biochemistry, Cambridge. Practical

Swarup N, Arora 5 and Pathak SC, Laboratory Techniques in Modemn Biology. Kalyani Publishers
Sharma B.K,, Principles of Instrumentation Goel Publishing House

Upadhayay Upadhayay & Math, Principles of Instrumentation, Himalaya Publishing House

Chatwal G R & Anand Sharma | Principles of Instrumenial method of Chemical Analysiz, Himalaya
Publishing House

¢ Arumugam N, Kumaresan V, Biotechniques Saras Publication

» Ghatak K L, Techniques and Methods in Biology PHI Learning

Online Resources—

#  https:/iwww. voitube. = t9Zh3PJaF4

{Online Resources—

& & & 8 ® #

¥ e-Resources / e-hooks and e-learning portals

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

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks .

Continuous Internall Internal Test/ Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CIA): | Assignment / Seminar- 10 |4 ghiained marks in Assignment shall be
{By Course Teacher) Total Marks - i considered against 30 Marks

End Semester la'l‘wcr section— A & B
Exam (ESE): ection A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
| Seclion B: Descriptive answer type gis., loat ufz from each unit-4x10=40 Marks

Narne owd Signiafure of Emmmr..ﬁ Members of CBoS: \ 2
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

& [ . = |
P”EI;ZT,;,I?;EE.?& with ﬂ‘faﬂ;m Semester - VIII | Session: 2024-2025

1 | Course Code ZOSC-08P
2 | Conrse Title Biotechniques
3 | Course Type Discipline Specific Lab Course
4 | Pre-requisite gif, any) As Per Program

After successfully com pleting this course, the students will be able to:

| # Understand the purpose of the technique, its proper use and possible
modifications/improvement,

# Developed skills in handlin E instruments.

5 gﬁ‘t‘;;:’u;“?r"m%' # Developed skills in the performance of experiments through seientific

planning,
# Develop eritical thinking on reviewing, discussing and reporting the
resulis,
¥ Applied and Correlate the knowledge for better development of society,
6 | Credit Value 1 Credits [ Credit =30 Hours Laboratory or He.tdlmrnin;g-minmg
(7 | Total Marks Max, Marks: 50 | Min Passing Marks: 20

EAHT -B: Content of the Course

Total No. l:hl"l!nrninE-TrlininEJ’perfurmnar.:e Periods: 30 Periods (30 Hours)
Module Topics (Course conien ts) r]i:nzi
Lab./Field List of labs to be cond ucted
II mf_';’i“i‘; * Study and handling of Compound M icroscope, pH meter, Colorimeter, '
Eﬁmnm Centrifuge, Spectrophotometer, Chromatography Chamber, Electrophorosis
of Course Unit, Microtome,
* Sterilization of Lab equipments,
* Determination of pH of different soil samples & water samples.
*  Determination of maximum absorption.
* Separation of Amino acids, plant pigment and sugar by paper and thin layer
chromatography
= Separation of DNA and RNA through Paper & Gel Electrophoresis
* Separation of particles by Centrifuge. 30
* Preparation of Permanent slides through Microtome,
* Preparation of Temporary and Permanente slides of some microscopic
OTganisms.
*  Fure culture of cel|,
*  Cell fractionation
* Contour drawing through Camera Lusida
= Preparation of Practical Record.
*  Group discussion/Viva or Seminar presentation on ahove mentioned and
related topics. |
" Centrifuge, Speciraphotemeter, Chramatography Chanber, Electrophorosis Unit, Microtome,
| Cell fractionation, Camera Lusida,
Signature of Convener & Members (CBas) : : ! |
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PART-C: Learning Resources
Text Books, Reference Books and Others
Texi Books Recommended —
¥ Sharma B.K., Principles of Instrumentation-
# Upadhayay Upadhayay & Nath, Principles of Instrumentation, Himalaya Publishing House J
# Chatwal G R & Anand Sharma , Principles of Instrumental method of Chernical Analysis, Himalay
Publishing House
Reference Books Recommended -
#  Bayer, R. (2000) Modern Experimental Biochemistry (3rd edition) Benjamin-Cummings.
* Recommended readings.
# Pearse, AGE. (1980-1993} Histochemistry - Theoretical and applied, Volume I1-111, Churchill-
Livingstones.
Plummer, D. (2017) An Introduction to Practical Biochemistry (3 rd edition) MeGraw Hill.
Wilson, K. and Walker, J. (2010) Experimental Biochemisiry, Cambridge. Practical
Swarup N, Arora S and Pathak SC, Laboratory Techniques in Modern Biology, Kalvani Publishers
Raobert Braun, Introduction to Instrumental anal vsis
{Online Resources—
= hitp:/ndLii in/he document/swa

b R

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

Maximum Marks: 50 Marks
Continuous Internal Assessment (CTA); 15 Marks
End Semester Exam (ESE): 35 Marks

" Continuous Internal J.lntemal Test/ Quiz-{2): 10& 10| Better marks out of the two Test / Quiz
Assessment (CIA): AssignmentSeminar +Attendance - 05 + obtained marks in Assignment shall be

{By Course Teacher)  [Total Marks - 15 considered against 15 Marks
End Semester boratory / 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. .ﬂtﬂilﬂ-l
C. Viva-voce (based on principle/technology) - 05 Marks

Namee and Signature of Convener & Mmbe”ﬂi& ~ qr;.l




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF Z00LOGY

CouRsiE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science —_— !
(Diploma / Degree/Hanors) Semester - 111 Session: 2024-2025

1 | Course Code ZOSE-NT

1 | Course Title Parasitology
3 | Course Type Discipline Specific Elective B B
4 | Pre-requisite iif, any) As per Program

Course Learning.

hasts.
# (ain insights into the interactions between parasites and their

¥ Students should comprehend the life cycles of wvarious parasites,
including their modes of transmission, intermediate hosts, and definitive

hists;

including mechanisms of host invasion, evasion of host defenses, and

5 thogenesis.
Outcomes (CLO) > Fgevel?:-p the ability to recognize clinical manifestations associated with
parasitic infections
# Understand the epidemiclogy of parasitic diseases
# Communicate effectively about parasitic diseases, including educating
the public.
6 | Credit Value 3 Credits Credit = 15 Hours - learning & Observation
T | 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 (43 Hours)

Unit

Topies (Course contents)

MNo. of
Perind

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 helerogeneity, toxins and eénzymes
gecretions. Viral diseases: hepatitis, influenza, AIDS, Covid -19 with emphasis on
their causative agents, pathogenesis, diagnosis, prophylaxis and chemotherapy.

1

Bacterial & Fungal diseases: General characters, Structure and Classification of
bacteria. Bacterial Diseases: A brief account of pathogenic bacteria, discovery of
penicillin,  diseases caused by  Stepfococcus  pmeumonia,  Safmorella  tiphi,
Escherichia coli, Mycobacterium tuberculosis, Ricketizia, Spirochaetes Fungal
diseases: Ringworm infection, .r!.sper:grﬂu.ﬂ.i candidiasis.

1

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 Men, prophylaxis and treatment: Emtamoeba fnstolitica,
Trypanosoma gambiens, Plasmoditan vivex, Cricerdia.

12

11

11

Helminth parasites: An overview of Helminthic diseases. “Brief account of life
History, pathogenicity of the following Helminths with reference to Man, prophylaxis
and treatment. Taemie solium, Schistosoma hoemotobium, Ascaris lumbricoides,

11

Wuchereria branrofil. Vector insects,

Kenvordr

Micrology, pathogenic bacteria, Protozoan parasites, Helminth parasites, Toxdeology, foric againis

Signature of Convener & Members (CBoS) :




PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
# Aprawal Anju Principles of Toxicology
# Parija, 5. C. (2013) Textbook of Medical Parasitology, Protozoolopy & Helminthology (Text and colour
Atlas), IV Edition, All India Publishers & Distributers, New Delhi.
# Ichhpujani, R.L. and Bhatia, R. (2009) Medical Farasitology. 1T Edition, Jaypee BrothershMedical
Publishers (P) Ltd., New Delhi
#  Ahmed, M., Dawson, M., Smith, C. and Wood, Ed. (2007) Biology of Disease. Taylor endFrancis Group.
# Chatterjee, K. D. (2009). Parasitology: Protozoology end Helminthology. X111 Edition, CBSPublishers &
Dristributors (P) Ltd.
*  Arora, D, R and Arora, B, (2001) Medical Parasitology. 11 Edition. CBS Publications andDistributors
#  Chatterjee, K.D (2015) Parasitology {13th edition)
|[Reference Books Recommended —
¥ Jawetz, M. and Adelberg (2015) Medical Microbiology (27th edition)
¥ Moble, E.R. and Moble, G_A. (1989) Parasitology: The Biology of Animal Parasites. VIEdition, Lea and

Febiger

Online Resources—

% P OB op 51542 HIMLI:PE#PHEPI 51562 515637e=91*(|

7 http:/‘ndLiitkep.ac.in'he documentinflibnet epppfinflibnet epepIN_l e PP 1 7 512
M IrOBop 51542 M 2P dapowhb 51594 515957e=3]*||

=2 «indLiitkep.ac.in/he documentinflibnet e i i TePP 127 512

PART -D: Assassmant and Evaluatiun

=

Maximum Marks: ]l]ﬂ Marks

Continuous Internal Assessment (CLA): 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) | 191l Marks - 30 considered against 30 Marks

Fnd Semester Two section — A & B B

Exam (ESE): Bection A: Q1. Ohjective — 10 x1= 10 Mark; Q2. Short answer type- Sxd =20 Marks

Section B: Deseriptive answer tvpe gis. lout of 2 from each unit-dx10=40 Marks

l

Namie and Sighiature of Convener & Members of CBoS';
W gg/ ’j:?;aé‘ aph. >
- 2o
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction
?;‘Ef:‘f E“he::;iffﬁ Science|  Semester-III |  Session: 2024-2025
Course Code LOSE-01P
T Course Title Parasitology
3 | Course Type ilis:ipiine Specific Elective Lab Course
4 | Pre-requisite (i, any) As per Program

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

] Course Leaming. # Learn techniques for studying growth of bacteria and its staining.

Outcomes (CLO) # Leam the techniques for examine Sputum, Blood, Urine and Stool
samples for pathology

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

7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20 |

IPART -B: Content of the Course
Total No. of lea rmng—Tr:ammE.-"perfnrmnnEE Periods: 30 Periods {30 Hours)

Module Topics (Course contents) r;:;i';fj ;
Lab./Field #  Study of permanent slides and specimens of parasitic Protozoans and Helminthes,
Training/| > Ppathological examination of sputum, blood, urine and stool,
E““"""""‘“"l #  Blood: Erythrocyte Sedimentation Rate (ESR), Haematocrit.
Contents | 3 gy:ining and identification of Gram positive and Gram negative bacteria.
At Conre # Preparation of thin and thick blood films to diagnose Plasmodium infections’ or
permanent slides,
# Preparation of temporary and pormanent slides of faecal matter by saline 30
preparation and concentration techniques 1o identify cysts of parasitic Protozoans
and Helminthes eggs /or parmanant slides studies.
¥ Biudy 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.
FKeywords Parasitic pratozoa, helminih, ESR, Gram positive and Gram negalive

Signature of Convener & Members (CBoS) :
W } lesl - < )




PART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —

*  (hosh Saugala, Panikar's Text book of Parasitology. Jaipyee Brothers
* Ananthanarayan and Paniker's Textbook of Microbiology, Twelfth Edition, Universities press
Reference Books Recommended -

P K.D. Chattargee, Parasitology . CBS Publisher

IDnline Resources—

dlLiitkep.ac.in/he doecumentswavam wpe moocs'swavam wee moocsIN S U M

1UC 17 AD 4127T ML bhoALwPAOAL 34326 34327 Te=T]*1l
#  http://ndliitkgp.ac.in/he documentswavam pge moocs/swayam_uge moocsIN S U M
1 UC 17AD 4127 MLBaoT s a F h 10250 10251 7=8*|||

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

Maximum Marks: 30 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

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

Better marks out of the two Test/ Quiz
Assessment (CIA):  JAssignment/Samingr +Atlendance - 05

+ pbtained marks in Assignment shall be
(By Course Teacher) ;’TDIEI] harks - 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 | Coorse teacher

B. Spotting based on tools & technology (written)— 10 Marks (@3 per lab. status
C. Viva-voce (based on principle/technology) = 05 Marks

Nuarree and Signature of Convener & Members of CBaS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 = 28)
DEFPARTMENT OF ZOOLOGY

~ COURSE CURRICULUM
| PART-A: Introduction
f;ﬂ?:ﬂt F, 3:;::5&::1;1[: Sclence Semester -1V Session: 2024-2025
1 | Course Code ZOSE-02T
2 | Course Title Ecology and Wildlife Conservation & Management
3 | Course Type Diﬁ:ipline Specific Elective B
4 | Pre-requisife (if, any) As per Program

flow, nutrient cycling, and population dynamics.

Course Learning. ¥ Apply the knowledge of ecology to understand equilibrium of nature.

After successfully completing this course, the students will be able to:
# Understand the concepts of fundamental ecological principles, including energy

5
Outcomes (CLO) 1 Analyze the strategies of Populations to survive and sustain.
# Evaluate the significance of biodiversity and its conservation.
. ¥ Create awareness about wildlife and nature.
6 | Credit Value 3 Credits | Credift = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

PART -B: Content of the Course

— . |

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

Lkt

Topics (Course contents)

I

An overview of Ecology nnd Biomes: Aima and seope of Ecology. Dilference betweoen Adto-
ecclogy and Synecology. Abiotic & Biodic factors, Ecosystem and Ecological Pyramids. Bio-geo
chemical cycles. Energy flow in ecosystemn: Trophic fevels. Food Chain, Food Web, Food chain in
tresh water ecosystem. Lows of limiting factor: Leibiz's Law of Minimum, Shelfoed Law of
tolerance. Major Bicmes of the woeld. Biogeographic zones of India.

Mo, of
Perioed

11

|

Fopulation ecology: Populstion characteristics: Density, Measurement of Population Density
(Cuadrate method and tapging method) Morality, 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. B and K
sirategies, Carrying Capacity. Population Repulation: extrinsic & intrinsic factors.

12

11

Biotic community and Environmental degradation: Biotic community characteristics and atributes:
Stratification; Dominance, diversily, species richness, abundance, Evenness, Similarity, Ecotone and
edge effect. Ecological succession. Species interaction: Positive interactions; commensalism, prodo-
cooperation end mutualism. Negative interactions: parasitism. Competition: [nterspecific and
Intraspecifi, Lotka Volterra Model, Gause's Principle. Prev-Predatator Model. Environmental
degrudation: Air, water and noise pollution and their eontrol. Natural resources: Mineral, water
and forest, their significance and conservation.

11

v

Biodiversity & Wildlife management: Biodiversity: Concept and charscterislics. Levels of
Biodiveristy (Genetlc Diversity, Species Diversity & Ecosystem Diversity), Hotspods of Biodiversity.
Major Mational Parks of Chhattisgarh and their biodiversity. Endemic animal species of Chhattisgarh,
IUCN red list catepories and criterin. Conservation of Blodiversity {In Situ, & Ex Sits Conservation),
Major international & natienal ireaties, laws and regulations for conserving biodiversity, Important
conservalion projects undertaken in India: 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 technalogies in
Forest & Wild lific conservation,

11

Kepveardy

Ceology, Biowe, Abiotic, Blotic factors, Nwirient Cyele, Population, Wildlife conservation, fn Sine & Ex Situ

Nignatare of Convener & Members f[‘ﬂﬂ-;? 3 1
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Signaiure of Convener & Members (CBoS) :

PART-C: Learning Resources

Text Books, Reference Books 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. Cambridgs Univ. press.
2nd edition.
# Odum, E. P. (2004). Fundamentals of Ecology, Oxford and IBH Publishing Co. Pvr. Ltd.
# Smith, TM and Smith RL 2015, Elements of Ecology, Pearson Education, India.

{Online Resources—

#  hitps:fepgp. in/e ta'uploads/epgp content/SO00003520/ T 00089 1/MOZ061T/

ET/ 1498712980 ¢ temprocesses-TPart-10uwad 1. pdf
# littps:lepep.inflibnet.ac in/epgpdata/uploads/epgp _content/SO00035Z0/PO00RS 1/MO20612/

ETJHHETIW‘IﬁCﬂmH!umhthwﬁEEﬂEﬂﬁMEﬂ
#  http:/mdbiitkgp.ac.inthe document/swayam prabha‘cao2zsvdjgu

Online Resources—
#  https:Vpib.gov.in/PressReleaselframePage.aspx TPRID=1758373

# hitps:iepgp.inflibnet.ac.infepg pdata‘uploadsfepep content/SO0003IZSW/F001702/MO20403/

ET/14969150701-
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximuom Marks: 100 Marks

Continuous Internal Assessment (CLA): 30 Marks

| End Semester Exam (ESE): 70 Marks

Cﬂntin wous Internall Internal Test / Quiz-(2): 20420 | Better marks out of the two Test / Quiz

Assessment (CLA): | Assignment/Seminar- 10 |4 obtained marks in Assignment shall be

(By Course Teacher) | Tow! Marks - 30 considered against 30 Marks

End Semester Two section —A & B

Exam (ESE): Section A: Q1 Objective — 10 x1= 10 Mark; Q2. Shorl gnswer type- 534 =20 Marks
Section B Descriptive answer type gts.,lout of 2 from each unit-4x10=40 Marks

Nome and Signature of Convener & Members of CBaS: &Mj/
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FOUR YEAR UNDERGRADUATE PROGRAM(2024 — 28)

DEPARTMENT OF ZOOLOGY
CouRSE CURRICULUM

PART-A: Introduction

Program:Bachelor in Life

Pre-requisiteif, any)

As per Program

SelenceDiploms/ Daghie! Hinotd) Semester -1V ' Session:2024-2025
! | CourseCode | ZOSE-02P
2 | CourseTitle Ecology and Wildlife Conservation & Management

___; CourseType Discipline Specific Elective Lab Course

5 | Course Learning,
Outeomes{ CLO)

collection and methods of analysiz used in ecological research.
Learn to design and implement ecclogical experiments

Analyse chemical parameters of various water bodies.

6 | CreditValue

b
==
P Understand soil profile and characteristics,
>
=
1

7 | TotalMarks

Max.Marks:50

L

After successfuolly completing this course, the students will be able to;
Understand practical fieldwork skills, including sampling techniquees, data

S

L

PART -B: Content oftheCourse

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

=T

Module Topics(Coursecontents) E;'i:df
Lk Ficld » Study of biodegradable and non-biedegradable pallutints in the locality.,
Training/ s  Study of a representative type of ecosystem.
Experiment} o Determination of pH of water samples from various water bodies,
Lontents ¢ To determing the transparency of water of Pond ecosystem by Secchi disc.
of Course |, 7 study the profile of soil in the field/ Soil sampling by V- cut method.
s Tostudy the zooplankton communities in & fresh water ecosystem.
s To prepare 4 checklist of birds/Insects in and around college campus.
=  Estimation of ecological density, diversity and frequency of college premises by 30
quadrate method,
=  Estimation of Shannon — Weiner index of a given area.
= Estimation of Simpson— biodiversity index of a given arca.
= Study of strategy for preventing and managing human-wildlife conflicis,
* Project Work / Quiz/ Poster / Model preparation/Viva.
& Practical Record
Eeywords |Density, Diversity, Frequency, Blodegradable, Now- biodepradable, Pollutants, Sechhi diss,

SignarureofConvener& Members (CBoS):
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i'AHT—G:Learning Resources
Text Books, Reference Books and Others
Text BooksRecommended —
¥ Yadow Vikas, YadawParul; 2022 Modemn Practical Zoology; Kedar Nath Ram Nath.
*  Yerma P.S. A Manual of Practical Zoology Chordates, S.Chand,
¥ Lal 8.5. Practical Zoology Vertebrate; Rastogi Publications.
¥ Jayasurya, Arumugam N.: Practical Zoology: Sams Publication.
Reference BooksRecommended - |
¥ Odum, E.P. 1971 Fundamentals of Ecolegy; W.B. Sounders
¥ Beard, J.M. 201 3Environmental Chemistry in Society (2" Edition). CRC Press.

Online Resou rces—

* hittps:lwww.statology.org/simpsons-diversity-index/
#  hitps:/fwww.statologv.org/shannon-diversity-index/

Onling Resources—

= https://epgp.inflibnet.ac.in/epgpdata/uploads/epgp content/S000014ER/PON0ZR0MO26066/F)
T/1520505951 erlll Module2? ctext.pdl

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

ContinvousInternal Assessment{CIA):15 Marks
EndSemesterExam(ESE):35Marks

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

Internal Assessment(CiAssignment/Seminar +Attendance- 05 +obtained marks in Assignment shall be

LAY 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. stat
C. Viva-voce (based on primdp]ﬁ"m:-hnulng}'} = 05 Marks |

NusmewndSiznatureofConvenerd Mem baﬁq,rt'ﬂ'ﬂ (] i
i
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Science T
{ Degree/Honors) Semester - V Session: 2024-2025 |
1 | Course Code ZOSE-03T
2 | Course Title Biochemistry
3 | Course Type Discipline Specific Elective
4 | Pre-requisite (it any) As per Program
After successfully completing this cou rse, the stadents will be able to-
# Understand the structure and biclogical significance of carbohydrates, amino
acids, proteins, lipids and nucleic acids,
Course Learning, = !.Jn:lgrst_and the concept of enzyme, its mechanism of action and regulation and
L] 0 CLO its kinetics.
utcomes | ) > Understand the process of DNA replication, transcription and translation,
# Leam the preparation of models of peptides and nucleotides.
# Analyze properties of biomolecules through biochemical tests for amino acids,
carbohvdrates, proteins and nucleic acids.
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

IE'_AHT -B: Content of the Course

Total No. ufTucthghléarninLPErinds (01 Hr. per period) - 45 Periods (45 Hours)

Unit

Topics (Course contents)

| No. of |
Period

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

12

1

Lipids: Structure and Biological significance: Lipids: Structure and Bioclogical
significance, Fatty acids. Types and nomenclature (saturated end unsaturated).
Classification: Triglyeerides, Phospholipids, Sphingolipids, Cholesterol, f-oxidation and
omega-oxidation of saturated fatty acids with even and odd number of earbon atoms,
Biosynthesis of palmitic acid, Ketogenesis,

11

I

Protein structure and metabolism: Proteins: Composition  and Binlogical
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 propertics, specificity.
Mechanism of enzyme action (ES complex and lowering of activation energy, chemical
catalysis). Regulation of enzyme activity, inhibition, allosteric regulation.

11

Kepnegurdy

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

11

| (Prokaryotes). Genetic code and basic mechanism of translation {Prokaryotes).

Biomolecunles, Carbalydrates, Protein, Lipids, enzymes, Nucleic Acids

Signature of Convener & Members {CEaS) : |
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PART-C: Learning Resources

Text Books, Reference Books and Others

Fext Books Recommended —
* Deb A.C.,Fundamentals of Biochemistry, New Central Book Agency
# Jain L.L., Jain N, Jain 5., Fundamentals of Biochemistry, S.Chand Publication
Reference Books Recommended —
# Nelson, D.L. & Cox, M.M. (2017) Lehninger Principles of Biochemistry
{7th edition)Worth.
# Berg, LM.; Tymoczko, L. and Stryer, L. (2012) Biochemistry (7th edition) Freeman.
# Zubay, G. (2017) Biochemistry (4" edition) McGraw-Hill.
# Conn, EE_; Stumpf, P.K.; Bruening, G. and Doi, R.H. {2006) Principles of
Biochemistry(5th edition} Wiley.

O nline Resources—

#  hittp:/indliitkgp.ac.inhe document/swavam_prabha/clbsefhgwdi

# http:/ndLiitkgp.ac.in/he document/aklect 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

Continuous Internal| Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
Assessment (CTA): | 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): ection A: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks

[Section B: Descriptive answer type gis. lout of 2 from each unit-4x10=40 Marks
Ny and Signature of Convencr & Members of CBaS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM
| PART- A: _Introduction
Rhepreny Dacholor bn Lite Sclemee| i v | Session 25k 2008
. (Degree/ Honors)
L | Course Code ZOSE- 03P
I | Course Title Biochemistry B
¥ Course Type Discipline Specific Elective Lab Course
4 | Pre-requisite (if, suy) 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 biochemieal and molecular techniques to
OQutcomes (CLOY) plan and carry out experiments.
# They will undertake experimants to understand enzyme sctivity,
# Prepare models for biomolecules
6 | Credit Value | Credits | Credit =30 Hours Laboratory or Field learming/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) .
Maodule Topics (Course contents) ) ]:Lﬁa
Lab./Field * Qualitative analysis of nutrients: Carbohydrate, Proteins, Lipids.
,E}; ""“:'i“‘i'rt » Preparation of models of amino acids and dipeptides.
EEE:: ® Ninhydrin test for c-amino acids.
of Clonrse * Preparation of models of nitrogenous bases, nucleosides and nucleotides.
*  Qualitative test for DNA & RNA. 30
* Determination of the activity of enzyme (Urease).
* Determination of pK and pl values of glycine
» Group discussion/ Quiz/Seminar presentation on related topics,
»  Preparation of practical record.
Kepwards Carbolryerates, livids, Proteing, Nuclele acidsr, qualitative, quarntfiative analysls
Sigrature of Convener & Members (CEoS) ;
{ ,
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PART-C: Learning Resources

~ Text Books, Reference Books and Others

Text Books Recommended —

7 Swaroop, Pathak and Arora. Laboratory technigue
# Deb A.C. Fundamentals of Biochemistry, Wew Central Book Agency

¥ Jain 1L, Jain N, Jain 5., Fundamentals of Biochemistry, S.Chand Publication

Reference Books Recommended -

# Nelson, D.L. & Cox, M.M. (2017) Lehninger Principles of Biochemistry (7th

edition) Worth,

Berg, 1.M.; Tymoczko, J.L. and Stryer, L. (2012) Biochemistry (Tth edition) Freeman and Co.
Zubay, G. (2017) Biochemistry (4® edition) McGraw-Hill.

Conn, EE.; Stwmpf, P.K.; Bruening, G. and Doi, RH. (2006) Principles of
Biochemistry(5th edition) Wiley.

Yowy

ﬁht; Resouirces—
# hitp://mdLiitkgp.acinfhe document’swayam prabha/pedddsufpek

¥ hitp:/'ndLii ocumentswavamprabha/swayam iwihnmf87e

Online Hesources—

# _e-Resources [ e-hooks and e-learning portals

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

Maximum Marks: 50 Marks

Continuous Internal Assessment (CTA): 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 Coarse 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 'ﬂ[.‘nume teacher
B. Spotting based on tools & technology (written) — 10 Murks jas per lab. stﬂntmii
C._Viva-voce (based on principle/technology) - 05 Marks |

Name and Sigrature of Convener & Members of CBaS: -
Il.‘.a.vh__,.?'
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction :
Program: Bachelor in Life Science ) T .
e Hesint) : Semester - VI Session: 2024-2025
1 | Course Code ZOSE-04T

1 | Course Title Evolutionary Biology
3 | Course Type Discipline Specific Elective
4 | Pre-requisite (if, any) As per Program

5 Course Learning.

# Understanding the historical concept of Evolution.

in evolution,

¥ Learn animal phylogeny and adaptations.

field of evolutionary biology.

After successfully completing this course the students will be able to-
# Develop an understanding on the Evolutionary Conecept and theories

# Understanding on the different interacting evolutionary process by
Outeomes (CLO) various examples.

¥ Develop an interest in the debates and discussion taking place in the

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

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

40

PART -B: Content of the Course

Total No. of Tea:hing—luaminé“];criuﬂs (i Hr._[.'n_-.e_r?pv.?rlml} - 45 Periods (45 Hours)

Uit

Topics (Course contents)

Historical review of evolufionary 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)

No. of

_Ferod

12

il

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

I

[ Products of evolution: speciation mechanisms: Quantitative traits, Species Concept:

Morphological, Biological, Genetical and phylogenctic species concept. Species
Categories: Geographical races, Demes, Clines, Ecological races, Semi 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), deta.i_i_g:! example of K-T extinction.

1

Iy

Basic patterns of Evolution: Micro & Macro Evolution. Phylogenetic Tree: Its
construction and Interpretation. Fossils and fossilization, dating and significance of
fossil. Geological Time Scale, Evolution of Man and Evolution of Horse.

11

e — -

Aaheords

Homplogy, Anology, Natural Selecrion, Genetic variation, Genetic drifi, Speciarion, Mimicry,

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

Text Books, Reference Books and Others
Text Books Reconumended -
* Rastogi, Veerbala, Organic Evolution {2018). Third Revised Edition. MEDTECH.
® Singh, 5.P., Tomar, B.S., Evolutionary Biology, Rastogi Publication
# Verma P.5., Agrawal V.K., Cell Biology, Genetics, Evolution & Ecology, 8.Chand Publication
Reference Books Recommended -
F Ridley, M. (2004). Evolurion. 11l Edition. Blackwell Publishing

¥ Barton, N. H., Briges, D, E. G., Eisen, J. A., Goldstein, D. B. and Patel, N. H. (2007). Evadution
Cold Spring, Harbour Laboratory Press.

¥ Hall, B. K. and Hallgrimsson, B. (2008). Evolwtion. IV Edition. Jones and Bartlett
F Publishers,
¥ Dwouglas, J. Futuyma (1997). Evolutionary Biology. Sinauer Associales.
¥» Campbell, N.A. and Reece J.B (2011) Biology (9™ edition) Pearson, Benjamin,Cummings
¥ De Robertis, ED.P. and De Robertis, EM.F. (2006) Cell and Molecular Biology (8thedition)
Lippincott Williams andWilkins, Philadelphia,
-

Online Resources—
# Egvankosh-
P ohttps:Veevankosh acin/bitsiream/123456789/ 164251/ -
= National Digital Library
= I:ttp:ﬂnd]:.ii@g.u.im’l’nc documentdibretexts/libretexts/2f661e95fc3 f32dd 7204171 88addec22

abha/swavam prabha’lo8mxiahuel?e=1|*

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (ClA): 30 Marks
End Semester Exam (ESE): T0 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) | TOWI Marks - 2 considered against 30 Marks
End Semester Twu section - A & B
Exam {ESE]: Section A: QL. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =0 Marks
Section B: Descriptive answer type gts., lout of 2 from each unit-dx10=40 Marks
Name and Signature of Convener & Members of CBaS: m
W
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

ZOOLOGY
COURSE CURRICULUM
PART- A: Introduction_
Program: Bachelorin Life Science|  gomecter- VI | Session: 2024-2025
(Degrees/Honars)
I'| Course Code " ZOSE-M4P
1 | Course Title Evolutionary Biclogy
3 | Course Type Discipline Specific Elective Lab Course
4 | Pre-requisite (if, any) As per Program 1'
Alter successlully completing Inb course the students will be able to-
| # Linderstanding on the process evolutionary biology by the study of
some animals.
] Course Learning. | = “I_::erlcrj;: different interacting evolutionary process by various
Ontcumex{C-LO) I ¥ Understand evolution through fossils Acquire an in-depth knowledge
| on the diversity and relationships in animal world through
evolutionary process.
6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
T | Total Marks Max. Marks: S0 | Min Passing Marks: 20
PART -B: Content of the Course
: Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Maodule Topics {Course contents) r:,:;i':;
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 chitts.
of Course
*  Study of Serial homology in appendages of Palaemon.
«  Swdy of Virus, Euglena, Peripatus, Balanoglossus, Chimaera, Lung fish,
Archeopteryx, and Echidna on the basis of Evolution {connecting link).
«  Siudy of adaptive radiations in veriebrates and mouth parts of insects.
= Exercise based on Hardy-Weinberg Law.
* Demonstration of role of natural selection and genctic drft 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.
Kperords Evelution, Homology, Aralogy, Plodogenetic ivee, Adaptive radiation

}ngnnmre of Convener & Members (CBoS) :

AV e



PART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended —
# Rastogi, Veerbala, Organic Evolution (2018). Third Bevised Edition. MEDTECH.

® B8, Lal, Practical Zoology, Invertebrate. 12" Edition Rastogi Publications, Meerut,
Mew Delhi.

# A manual of practical Zoology. Dr. P.S Verma, 5. Chand Publication, New Delhi
Reference Books Recommended -
# Ridley, M. (2004). Evolution. 11l Edition. Blackwell Publishing

# Barton, N. H., Briggs, D. E. G, Eisen, J. A, Goldstein, D. B. and Patel, N. H. (2007).
# Ewvolution. Cold Spring, Harbour Laboratory Press.

Do line Resources—
Mational Digital Library
= httpyiindLii ac.infe documentTibretexts3d Ted97 3648332 beasS3 360056 MRAT

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

Maximum Marks: 50 Marks
Continpous Internal Assessment (CLA): 15 Marks
End Semester Exam (ESE): 33 Marks

Continuous Internal [Internal Test / Quiz-(2): 10 & 10|  Better marks out of the two Test / Chiiz
Assessment (CIA):  Assignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

(By 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

3 B Spotting based on tools & technology (written) — 10 Marks [as per lab, EIMHSI
C. Viva-voce (based on Erin:}gIaftu:lchnnluﬂ} - 05 Marks
Name and Sipaature of Convener & Members of CBoS: = '
' (ges=tf W
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FOUR YEAR UNDERGRADUATE PROGRAM(2024 — 28)
DEPARTMENT OF ZOOLOGY

CoURsSE CURRICULUM

PART-A: Introduction

Program: Bachelor in Life Seienee -

t’H-:ria o Homors with Rescorch) Semester - VII Session: 2024-25
1 | Course Code FOSE- 05T

1 | Courselitle Endoerinology

3} | CourseType Discipline Specific Course

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

After successTully com pleting this course, the students will be able fo:
¥  Undersiand characters of hormones, their biochemical origin, functions and their
rode in ph_',':.inlnﬂ.'.

g Course Learning. # Lean about the organization of endocrine plands and mechanism of
Outcomes(CLO) hormane action.
# The leamers will understand the hormonal disorders, and diseases,
# Comprehend about the role of hormone in healthy lifestyle.
L : 7 Develop insights on advancements in endocrinology.
[ 6 | CreditValue 3 Credits | Credit = 15 Hours - learning & Ohservarion
7 | TotalMarks Max.Marks: 10 | Min Passing Marks:40

IPART -B: Content oftheCourse |
Total No. o of Teaching-learning Periods{01 Hr, per period) - 45 Periods (45 Hours)
Mo off

LUinit Topics (Conrse contents) Perlad

[ | Chemical Regulators and Gene action: Geperal characters, chemical structure & properties of
Hormones. Comparison between hormone and enzymes, Types of chemical regulators: Hormone,
MNewrotransmitters, Parahormones, Semiochemicals: Pheromones, Lumones & Chalones, Hormone
Feceptors; Mechanism of hormone action and cell signaling, Second messengers; types and
features. Gene & Hormone Action, Homone Responsive Element. Feedback system in Hormone 10
action, hormone delivery. The Lesser Known Regulatory Substances (Somatomedins,
Prostaglandin, Eicosanoids, Thromboxane etc) Analytical techniques of Hormone Assay:
Radioimmuno assay, Enzyme linked immune sorbent assay, Immune histochemistry. Hormone

11 Meurg-endecring S}'SIII'I' Hypothalamus: Origin, Location, Gross Anatomy, and Strecture, The
Endocrine Hypothalamues; Hypothalamic Hormmones, Hypothalamic Muclel, General Functions of
Hypothalamus, Hypothalamo-hypophysial portal system, I-Iypu-ﬂm]mn-hﬂ:-n]:lhysisul-gmadul
mas. Prtuitary Gland: Origin, Location, Structure, Hormones, Control of secretion & disorders,
Regulation of pigmentation by Pars [ntermedia in vertebeate chromatophores. Pineal Gland:
(igin, Location, Struciure, Hormones & Control of secretion, Overview of Biclogical Rhythm,
REole of Osxytocin, Endorphin, Serotonin and Dopamine in temperament stability (Happiness
Hormones & Mental Health). Neuro-endocring system in Insects and its physiology

IIT |Endocrine System & Physiology I: Thyn:nd Gland: Organization of Mammalian Thyroid Gland,
Biozynthesis of Thyroid Hormones, Metabolism of Thyroid Hormones, Regulation of Thyroid
hormone secretion, Physiclogical & Metabolic Roles of Thyroxine, dizorders of Thyroid Functions.
Parathyroid Gland and Calcum Regolation. Calcium and Phosphate homeosiasis. Adrenal Gland: 12
Organization of Mammalian Adrenal Gland. The Adrenal Steroid Hormones (Synthesis Pathway
& Physiological Roles), The Renin Angiotensin System, The Adrenal Medoliz & Catecholamines
(Synthesis Pathway and Mechanism of action of Catecholamines). Disorders of Adrenal Gland,
IV |Endocrine System & Physiology 11: The Endocrine Pancreas: Origin, Islet Cell Structure & cell
types, Hormones of the endocrine pancreas, Insulin: Biochemistry, Synthesis, Mechanism of action
and physiological role, Glucose Transporiers in Mammals & Disbefes mellitus. Insulin Resistance,
Hormomes of Gonads: Gonadal stercdd hormones, Biosymithesis, transporl, metebolism  and
physiological cffects, Role of hormones in ovarian cycle & Menopause. Hormones in Birth
Conmirol, Role of hormones in sex determination. Hormones of Gastrointestinal Tract: Action of
Castrointestingl Peptides in mammals, Hommonal control of feeding behaviour. Hormones and
lifestyle disorders: Chronic stress, Blood Pressure & Obesity.

Hormone, Pheromones, Biosynthesis, Thyroid Gland, Adrenal Gland, Pancreas, Catecholamines, Sex
Determination, DNabetes, Obesity.

NignaturcofConvener&Members {CBoS) &
Laollon = iy WLTW*
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PART-C: Lea rning Resources
___Text Books, Reference Books and Others
Text Books Recommended —
# Chandra 5. Negi: Introduction to Endoerinology, 2000, PHI
¥ Shastri V.K.,, Endocrinology and Reproductive Biology, Rastogi Publicatio
Reference Books Recommended -
% Hadley: Endocrinology (6th ed. 2009, Prentice Hall)
#  Lodish et al :Molecular Cell Biology, W.H.Freemand& Co Ltd.
# Turner &Bagnara: General Endocrinclogy, 6th cd. 1984, Saunders)
| * WNaoris: Veriebrate Endocrinclogy, Fourth Edition, 2007, Academic Press
(Online Resources—

Online Resources—
= dindLiitkgp.ac.in/he docoments MNlzv U718 PLN

LY 18zHed
*  https: Yegyankosh.ac.in/bitstream/123456789/33320/1/Unit-4.pd f
= _https:/iwww nebinlm.nih.gov/books/ NBK441576/ '

PART -D:Assessment andEvaluation
Suggested Continuous Evaluation Methods:

Maximom Marks: 100 Marks

Continuous Internal Assessment{CIA); 30 Marks

EndSemester Exam(ESE): 70 Marks ]
Continuous Internal Test / Quiz-(2): 20 +20 Better marks out of the two Test / Quiz
InternalAssessment | Assignment / Seminar - 10 + obtained marks in Assignment shall be
(CIA): otk il - 30 considered against 30 Marks

{By Course Teacher) -

End Semester Two section— A & B

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

tion B: Descriptive answer type qts..lout of 2 from each unit-4x10=40 Marks

Name and Signature of Convener & Members of CBaS: ; .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 - VII Session: 2024-25

_(Honors / Honors with Research)

I'T CourseCode ZOSE-DSP
2 | CourseTitle Endoerinology
! | CourseType Discipline Specific Elective Lab Course
4 Pre-requisitefitany) As per Program
¥ Develop understanding of histological study of endocrine plands B
# Learn the role anatomical aspects of various endocrine glands,
s | Course Learning. | > Attain the fundamentals of applicd endocrinology.
Outcomes(CLO) | > Explore the operation of basic medical kits of routine usage.
| # Create awareness towards lifestyle disorders related to hormones,
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

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

[—

(Principle, Procedure, Interpretation and Limitations)

General Study of Normal Blood Parameters of different hormones (From
Pathological Reports)

& Group discussion/ Seminar’ Quiz’ Projects on Endoerinology

» Preparation of Practical Record.

Module Topics (Course contents) an‘?
Lab./Field | o  Study of histological slides of the endocrine glands.
;:[:l ';::::’i‘lt * Demonstration of Endocrine Glands of Cockroach, {Altemative Methods)
Contents | *  Pemonstration of Endocrine Glands in Rat (Alternative Methods)
of Course »  Study of Glucose Tolerance Test,
* Principle of HbA le Test,
¢ General procedures and demonstration of glucometer operation. 30
¢ Study of working principle / demonstration of Urine Pregnancy Tests (LIPT).

Keywords }Emd'ﬂcﬂ'nﬁ Glands, Glucose Tolerance Test, HbAIc, Glucometer, Pregnancy

Signature of Convener & Members (CBaS):

fi
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PART-C:Learning Resources

Text Books, Reference Books and Oihers

Text BooksRecommended -
¥ Lal 5.5 Practical Zoology Vertebrates; Rastopi Publications
¥ lzslam Mofidul, DasViblab Kumar : Endocrinology with Practicals; Mahaveer Publications
P Werma P51 A Manual of Practical Zoolegy Chordates; 5.Chand Publications

I * Arumugam W Practical Zoology; Saras Publications.

Reference Books Recommended —

#  Hadley: Endocrinclogy (6th ed. 2000, Prentice Hall)

* Lodish et al :Molecular Cell Biology, W.H Freeman& Co Ltd,

Iﬂnliuc Rr_e.nu rees—

s e e e s

Online Resources—
%  https:/www.nebinlm.nih.

* Maboratorvtests.org/urine-pregnancy-test/

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

Continuouslnternal Assessment{CIA):15 Marks
EndSemesterExam({ESE):35Marks

——Tmmame

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

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

LA): otal Marks -15 considered against 15 Marks

{By Course Teacher)

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

Exam (ESE): A, FPerformed the Task based on lab. work - 20 Marks | Course teacher
B. Spotting based on tools& technology (written) — 10 Marks (25 per lab, status
C. Viva-voce (hased on pﬂncipie.l'techunlngﬂ 05 Marks

@@’“@ AN L &
o K

Namie and Signature of Convener & Members dfﬂ.ﬂ'ﬂ.‘i‘* i H E




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLODGY

COURSE CURRICULUM

PART-A: Introduction

Program: Bachelor in Life Sciences ]
fHﬂfmﬂ / Honors with Research) S a2
| Course Code LOSE - 06T

2 Course Title Immunelogy

] Course Type Discipline Specific Elective

4 Pre-requisiteiifany) | As per Program

Adter successlully completing this course, the studenis will be able to:
¥ Understanding of fundamental concepts of immunalogy.
# Gain knowledge on various immune cells, antigens and cytokines.
Course Learning., |* Understand the structure and functions of Immunoglobuling and antibodies.,
Outcomes(CLO) [ Stodents will be able to describe the processes involved in immune system,
# Students will analyse the pathogenesis, clinical manifestations, and therapeutic
approaches of varieus immune disorders and diseases and experimental
techniques in Immunology.,

L]

i Credit Value 3 Credits Credit = 15 Hours -learning & Observation

7 Total Marks Max. Marks: 100 | Min Passing Marks:40

IPART -B: Content of the Course

Tatal No. of TeachingJearning Periods(01 Hr. per period) - 45 Periods (45 Hours)

g M. of
Linit Tupics (Course contents) Period
1 Understanding of Immunological Concepts: Immune Sysiem: Brief history of Immunity,
Concept & Types of Immunity (Tnnate and Acquired or Adaptive), Origin and Evolution of 10
Immune Systemn. Primary and Secondary lymphoid organs, lvmphoid tissees. Thymic Selection;
Selt and non-self-recognition. Inflammation. Lymphocyte trafficking. Hematopoiesis.
I Components of Immune System- It Cells of Immune System: Structure and functions of
macrophages, granulocyles, MK cells, T and B lymphocytes and Antigen presenting cells. T & B
Cell receptors, maturation, activation end differentiation of T& B Cell. Antigen: Antigenicity vi's 12

immunogenicity, Factors affecting Immunogenicity, immunogen, haptens, super antigen, epitope,
paratope. Adjuvants: Freund’s complete and incomplete. Processing and presentation of Ag. Major
histecompatibility complex (MHC) and HLA. Cyitokines,

Il Components of Immune System- 1 Immunoglobuling: MNature, Primary structure of
immunoglobulins. Enzymatic fragmentation of Ig. Domain structure of Ig and its significance.
Types and subtypes of Iz and its characteristics. Membranous antibody. Antipenic determinants:
izotype, allotype, idiotype. Abmymes. Theories of Antibody Formation: Instructive, selective, 13
clonal selection theories and evidences; Immunclogical memory. Complement System.
Hypersensitivity (Type | to [V with example) CMI & humoral immune response. Antigen-
Antiboddy interaction: affinity & avidity.,

v Immune disorders & Immuno-technigues: Auto-immunity: Auto-recognition, classes of aulo-
immuno diseases. (Hashimoto disease, Thyrotoxicosis, Systemic lupus erythematosus, Rheumnatoid
arthritis). Transplantation: Autograft, Isograft, Allogmft, Xenograft, Immunological basis of
tranisplantztion reactions. Immune Deficiencies: Primary and secondary immune deficiencies. T-
cell, B-cell and SCID, AIDS. Vaccination and types of vaccines (First, Second & Third generation
vaccines). Immnmmological fechniques: Precipitin curve, Immuno-diffusion, one and two i
dimensional, single radial immuno-diffusion, Double (Ouchterlony) immune-diffugion. Immuno-
electrophoresis: Rocket immuno-glectrophoresis; CIE, Graber and William technique Radio-
immunoassay: ELISA-Principle, Methodology and applications. Immuno-fluorescence: Direcl,
indirect and Sandwich, in situ localization by techniques:FISH and GISH. Hybridoma, Moaoclonal
antibodies.

Beywards  numnity, lymphocytes, Amtigens, Immrunoglobuling, Awo-immundiy, Vaccinmiion & nmmoro-techmigues.
Signature of Convener & Members (CBoS):
L
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PART-C:Learning Resources

Text B ﬁ-ml-m, Reference Books and Others

Text Books Remmmmded e

¥ Pravash Sen. Gupta, Clinical Immunology. Oxford University Press. 2003,
> N Arumugam, Immunclogy, Saras Publication. 2014.
» Fatima D, Arumugam, Immunology, Saras Publication
Reference Books Recommended -

¥ Janis Kuby, Immunology, 11 edition. W, H. Freeman and Company, New York. 1993,

¥ lvan M. Roitt, J. Brostoff and D, K. Male, Immunology, Gower Medical Publishing, London. 1993,

'l-]nllne Resources—

= htips:Vepgp.inflibnet.ac.inHome/ ViewSubject Pcatid=2rAs1 Puvga 4LW9.11M:&§_.§—

= fmdLii he document/swavamprabha/swavam

»  https:ifxvive.com/examples/the-innate-immune-system,
= https:/xvivo.com/examples/the-adaptive-immune-system/

PART-D:Assessment andEvaluation

MaximumMarks:

 Suggested Continuous Evaluation Methods:

1000 Marks

ContinuousInternal Assessment(CIA):30 Marks
EndSemesterExam(ESE): 70 Marks

Continuous

{By Course Teacher)

InternalAssessment(CIA):

Internal Test / Quiz-{2): 20 +20
Assignment/Scminar- 10
Total Marks -30

Bemer marks out of the two Test [ Quiz+
obtained marks in Assignment shall be
considered against 30 Marks

- End Semester Exam
(ESE):

Two section— A & B

Section A: Q1. Ohjective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20Marks
Section B: Descriptive answer type qts., lout of 2 from each unit-dx10=40Marks

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

DEFARTMENT OF LIFE SCIENCE
COURSE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science K 2 :
(Honors/ Honors with Research) Semester - VII |  Session: 2024-2025

Pre-requisite (if, any)

| | Course Code ZOSE-06F
! | Course Title Immunology
¢ | Course Type Discipline Specific Elective Lab Course
3

As per Program

Course Learning.

At the end of this course, the students will be able -
# Cain practical knowledge on various immune cells, antigens and
antibodies.
# ldentify the major cellular and tissuc components which comprise the
innate and adaptive immune system.

© | Outcomes (CLOY) ¥ Stwdents will experimental technigues in Immunology.
. # Understand how does the immune system distinguish self from non-
self.
# Gain experience at reading and evaluating the scientific literature in
the area.
6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training |
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20 i
PART -B: Content of the Course
Il Total No. of learning-Training/performance Periods: 30 Periods (30 Hours)
Module ' Topics (Course contents) I;',:;;;ﬁ
%ﬂrgl':;‘!“fr » Study of permanent slides of organs of immune system
mﬁmufm » Enumeration of total leucocytes from human blood samples
Contents » Enumeration of differential leucocytes from human blood samples
of Course * Demonstration of agglutination reaction using human RBC
* Demonstration of Ag-Ab precipitation by immunodiifusion technique
* Antigen detection by radial immunodiffusion technique (RID)
' = Estimation of total serum protein
+ Estimation of serum gamma globulins/Separation of y-globulin by salt
precipitation. 30
* Estimation of A/G ratio
* lsolation of lymphocyte by using density gradient centrifugation
¢ Paper and gel immuno-electrophoresis
* Rocket immunoelectrophoresis
+ Counter current immunoelectrophoresis
« ELISA
s  Group discussion/Quiz! Seminar presentation on related topics.
it « Making of Practical record.
Kaywards Leucocytes, Rockel immunoelecirophoresis, ELISA, A/G rarlo, RID

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

Text Books Recommended -

¥ Talwar G.P, and Gupta S.K, A Handbook Of Practical And Clinical Imm unclogy Yolume 1,

CBS Publication

¥ Zane, Inmunology: Theoretical And Practical Concepts In Laboratory Medicine, ELSEVIER
rﬂﬂfﬂ'ﬂ"!ﬂq’.‘e Books Recormmended -

# Goldsby, R.A.; Kindt, T.J. and Kuby, J. (2006) Immunology (6th edition).
# Ruoitt, I.; Brostoff, I. and Male, D. (2012) Immunology (Bth edition).
Omline Resources—

sl inflibnet.ac.infHome Vi Suhlmt?cal'ﬂ=3rﬂsll’w:ndLW@Meﬁ3m=
#  hitp:/ndlii i mentisway afgwWa al'hdeSeSmbhlog?

#  hittps:/ixvivo.com/examples/the-innate-immu ne-system)

g httEs:ﬂrvivu.cum.-'exumElcsﬂhﬂ-ndagtiwb‘lmmgneﬂsttw
PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CLA): 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):  JAssignment/Seminar +Attendance - 05 |+ obtained marks in Assignment shall be

{By Course Teacher) |r1:|lar h'.l.arkg - 15 RS R inst 15 3
End Semester ILaboratory / Field Skill Performance: On s pot 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. sl:ntusl
C. Viva-voce (based on principle/technology) = {5 Marks |

Name and Signatare af Convener & Members of CBoS: |
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF Z00LOGY

COURSE CURRICULUM
PART-A: Introduction
Program: Bachelor in Life Science i
(HonarsiHonors with Research) e VIl SeRHEn: 04225
|| CourseCoda FOSE- 07T
! | CourseTitlo Bigtechnology & Genetic Engineering
3 | CourseType Discipline Specific Elective
4 | Pre-requisite(ifany) As per )] =— ]|

After successfully completing this conrse, tie students will be able to-
* Define the concept of recombinant DNA and genetic enginesring.

Conrse Learning, # Understand the molecular techniques and thelr proficiencies.
Drnieomes{C L) 7 Apply the knowledge of gene manlpulation technigues.

P Amalyze different prospects and applications of genetic engineering and bisinformatics.
F Develop understnding of ehical, social and legal implications of genetic engineering.

§ | CreditValue 3 Credits | Credit = 15 Hours -learning & Observation

7 | TowlMarks Max.Marks: 100 | Min Pussing Marks:40

PART -B: Content of the Course

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

i |
Llnmii |

Topics (Course Contents)

No, of
Period

Introduction to Blotechnaloay: An overview of E’Elﬂchmlnﬂ: Histery, Definition, scope,
applicaticns and ethical issues in biotechnology. Recombinant DNA, Restriction Enzymes, Application
of different enzymes in Recombinant DNA technology, Restriction and modification systam, Linkers
& Adnptors, Restriction mapping. Vectors (Cloning and Expression Vectors). Gene Recombination and
Gene transfer: Tramsfection, Transduction, Microinjection, Electroporation and Ultrasonication.
Antibistic Resistant Gene and their mode of action, Polymerase chain reaction (PCRY: Principle and
applications of different types of PCR, DNA and RNA Puriflzation.

Elementary Genetic Engineering: Preparation and compansen of Genomic and cDNA - library,
screening of recombinants, Genome: organization, coding and non-coding sequences & genome
mapping, Comparative genome hybridization. Whole genome shatpun saquencing, Chromosome
Bunding. Gene tagging, DNA Cloiing, DNA Sequencing methods, DNA profiling. Genetic Markers,
Molecular markers; Types & Features. Stem Cells: Embryvonic Stem Calls, Adult Stem Cells and
Induced Pluripotent Stem Cells, Formation and selection of recombinant ES cells, Role of ES cells in
gene targeting in mice, Gene Probe, Colony Hybridization, Blotting Technigues {Southern, WNorthern,
Western and Eastern Blotting), Animal Cell Culture (Primary Cultures, Cell line, Transformation
charncteristics, Cultuse Media & Growth Cyele).

I

Advancements in Genelic Engineering: Random and site-directed mutagenesia: Primer extension and
FCR based methods of site directed mutageaesie, Random mutagenesis. Gene Editing, Gene shuffling,
Genetic Manipulation of Animal Cells { Transgenesis and transgenic animals), Gene Knockout, Nuclear
Tronsfer Technology and Animal Cloning, Gene Therapy, Gene Delivery System (Virus mediated
transduction & non-viral transduction methods). Molecular Farming (Therapeutic products produced
by genefic engincering-blood proteins, human hormones, immune modulators and vaccines),
Microarraysand next generation sequencing technologics.

12

v

Applications of Genetic Engineering & Bicinformatics: Cord blood banking, Genetically Modified
Organism (GMO), Animals as bioreactors: Genetically engineered animals for research. Conditional
knock outs wsing cre-loxP recombination; tissue specific promaters, CRISPR-Cas9 and its applications
in treating genetic disorders. Genetic modification of livestock for improved productivity and disease
resistance. Ethical, Legal, and Social Implications (ELSI) of genetic engineering. Bioinformatics:
Overview and its relation with molecular biclogy. Biological Datahases: Overview, Applications &
Prospects. Examples of related wols (FASTA, BLAST, BLAT, RASMOL), databaces (GENBANEK,
Pubmed, PDE) and software (RASMOL, Ligand Explorer), Data generation; Generation of large scale
molecular bology data. (Through Genome sequencing) File Format (Genbank, DDBJ, FASTA, PDE,
Swiss Prot). Sequence Alignments and Visualization, General Introduction of Biological Databases;
Mucleic scid dafabases (NCBI, DDBJ, and EMBL), Protein databases {Primary, Composite, and
Secondary). Specialized Genome databases: (SGD, TIGR, and ACeDH). Structure databases (CATH,
SCOP, and PDBsum).

it

11

Racombinaar DNA, Genome, Gene, Musggonesis, Microarray, Technigues, Biological Detabase,

FS‘J,gnmnIrE of Conrverrer & Members (CRaS): \
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PART-C:Learning Resources

Text Books, Reference Books and Others

.....

Texyr Books Recommended —

Lehninger — Principles of Biochemistry, WH Freeman.

Satyanarayan L - Biotechnology, Saras Publication

Gupta P.K. — Elements of Biotechnology, Rasiogi Publications.

Gupta P.E. -Bioechnology and Genomics, Rastogi Publications.

Kumar Pranav, Verma Praveen, Meena Usha — Biotechnology: A problem approach- Pathfinder
Publications.

Rastogi 5.C., Rastogi P., MendirattaN :Bioinformatics: Methods and Applications: Genomics, Proteomics
and Drug Discovery, PHI Leamning,

Buosu Orpita, Thukral 5.K.- Bioinformatics: Experiments, Tools, Databases, and Algorithms — Ouxford
University Press

Referonce Books Recommuended -

# Lodish H et al., - Freeman

¥ Watson JD) et al.-Macmillan - Recombinant DNA: Genes and Genornes, A Short Course.

¥ Alberts B et al,, Molecular Biology of the Cell, - Garland

# Brown TA = Genomes, Garland

v W YYYVYY

Online Resources—

*  hittps:epgp.infli ac.in/Home/ViewSubjectPeatid=31B1+ Y/ JyQot+vtlwaZoj+p=
¥ hittp: ii Ac.inhe docum rabha/swavam pra 7
=
o

Y 203% 2 erispricas?) |

Online Resources—
hittps:iiviab.amri {Paubh=3& hreh=27. im=1428&cnr=1

#  http:findLii USYM PLNs
HrBSIIXVO-oE

cin/he documenticec/PRwJG

bLKJSKSHAWhRVYE

PART-D:Assessment andEvaluation

Suggested Continuous Evaluation Methods:
MaximumMarks: 100 Marks

ContinuousInternal Assessment{CIA):30 Marks
EndSemesterExam(ESE): 70 Marks

Continuous Internal Test / Quiz-(2): 20420 | Better marks out of the two Test / Quiz

InternalAssessment | Assignment/Seminar- 10 obtained marks in Assignment shall be

(CILA): Total Marks -30 considered against 30 Marks

(By Course Teacher)

End Semester Two section — A & B

Exam (ESE): Section A: QL. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sxd =20Marks
Section B: Descriptive answer type gis., lout of 2 from cach unit-dx10=40Marks

Name and Signature of Convener & Mermbers ﬂfﬂr.ﬂni‘: { o —y u
.'{."“‘ 1|I'
ﬁ&l LA "]%J\’ :53./’/ i @B‘/
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FOUR YEAR UNDERGRADUATE PROGRAMI(2024 — 28)
DEPARTMENT OF ZOOLOGY
CouRsSE CURRICULUM

PART-A: Introduction

5 | Course Learning.

Program:Bachelor in Life Science ;

(Honors/Honors with Research) TRnARE = h s i
] 1 | ConrseCode ZOSE- DTP

£ | CourseTitle Hi.-l}lechlui;m' & Genctic Engineering

3 | CourseType | Discipline Specific Elective Lab Course

4 | Pre-requisite(ifany) Ax per Program

# Leam to prepare aseptic techniques in laboratory for biotechnology
expariments.

&genetic engincering.

After successfully completing this course, the stadents will be able to:

# Understand the fundamental experiments &techniques of biotechnology

Outcomes(CLO) # Develop practical skills in genetic engineering techniques and Izhoratory
procedures,
¥ Leamn characteristics of genetic material,
» Analyze applications of diverse genetic engineering protocols,
6 | CreditValue 1 Credits Credit =30 Hours Laboratory or Field
fearnin ining
7 | TotalMarks Max.Marks:S0 Min Passing Marks:20

PART -B: Content oftheCourse

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

Study related to working principle of PCR machine.
Preparation of Minimal Essential Growth medium,
Slaining the cultured cells using dyes such as hematoxylin and eosin (H&E), and
observe them under a light microscope to study cell maorphology and structure,
Bioinformatics: Analyse DNA or protein sequences using online tools and
databases.
Demeonstration of online data bases for bioinformatics-based studies.
Demonstration of DNA band visualization techniques (e.g., Ethidium bromide
staining, DDNA intercalating dves)
Group discussion/ Quiz/Project/Seminar presentation on related topics.
Practical Record

Note: Virtual mode af demonsivation can be apled if required,

Maodule Topics(Coursecontents) ;n':i:;
Lab./Field | » Sterilisation of glassware, medie and laboratory,
Training/ | « Working principle and applications of- Hot Air Oven, Autoclave & Laminar flow
Exporiment hood.
Contents | o Demonstration of cell culture techniques.
of Course | . Demonstration of gene library and cDNA library.
» Isolation of DNA from plant sample.
i » Isolation of plasmid DNA from E. coli cells,
o lsolation of genomic DNA from whole blood.
* Demonstration of Gel electrophoresis technigues.
= Separation and visualization of DNA fragments using agarose gel electrophoresis.
= Spectrophotometric estimation of isolated DNA.
= Restriction digestion of plasmid DNA and genomic DNA, %
L]
L]
[ ]

Kepwords .S'-I'Eﬂ‘lmmu. Auroclave, Electrophoresis, Resiriction, PCR, Plasmid, Genomic, Bioinformatics

S'rgnamrm;t'ﬂn venerd& Members (CBoS): -,

ey




bAnT—c: :Learning Resources

Text Books Recommended -

#  Aneja K.R.; Laboratory manual of microbiology and bistechnology: Medtech.

¥ Ramdass P; Practical Biotechnology; JaypeeBrothers Medical Publishers; First Edition.

Reference Books Recommended -

#  Wilsen, K., & Walker, J. Principles and Techniques of Biochemistry and MolecularBiology (8th ed.).
Cambridge University Press,

# Kurian K. Noble; A complete lab manual for Biotechnology; Notion Press.

# Borah Debajit; Biotechnology Lab Practices;Global Vision Publishing House.

¥ _Portmer Ralph; Animal Cell Biotechnology: Methods and Protocols: Humana Press Springer Protocols

l]:l'lllu E.mnurm—
: BT-Life-Science-Protocol-Manpal pdf
s : .Srmi in/web assets/downloads/2021/208

Online Resources—

Jenefics. utah.educontenta

PART-D:Assessment andEvaluation

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

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

InternalAssessment] ClAssignment/Seminar +Atendance- 05 4obiained marks in Assignment shall be

IA): otal Marks -15 considered against 15 Marks

(By Course Teacher)

End Semester Laboratory / Field Skill Performanee: 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 (s per lab. status
C. Vivi-voce (based on principle/technology) - 05 Marks

Name and Signarure of Convener & Members af CBaS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
CoURSE CURRICULUM

PART- A: Introduction

Pn:rg.n;m: Bachelor in Life Science [ T -
| (Honors Homars with Research Degree) Semester -VII Session: 2024-2025

I | Course Code | ZOSE- 08T
2 | Course Title Applied Zoology
3 | Course Type | Discipline Specific Elective
|4 | Pre-requisite (if, any) As per Program

After successfully completing this eourse, the students will be able to:

¥ Understand the culture techniques of prawn, pearl and fish, Loc culture.
5 ¥ Tnderstand silkworms reering and their producis,
5 | Course Learning. | o (0o the Bee keeping e:]ujpments];nd apiary management.
Outcomes (CLO) | % ynderstand dairy animal's management,

¥ Learn thetesting of egg and milk quality.

¥ Apply this knowledge for Setting up a self-employment venture in the field. .
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

?rnnr -B: Content of the Course

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

i, Topics (Course contents) ﬁ;::l

I Aquacalture: Prawn culture: Culture of fresh water prawn and marine prawn. Preparation
of farm for Prawn culture. Preservation and processing of prawn. Export of prawn. Pearl
Culture: pearl formation, protocol followed, Fresh Water Fish Culture: Qualities or
Characters of Cultivable Fishes, Construction of Fish Farm. Fish Breeding: bundh and
induced. Fish Seed: Types, Seed collection: Benchi jal {Shooting net), hatching Hapa. 1z
Transport of Seed: Open and closed system, Causes of mortality in transport. Use of
chemicals im live fish transport: Ancsthetic drugs. Antiseptics and Antibiotics, Harvesting of
fish: By hooks and nets (Triangular net, Dip net and Cast net). Fish preservation. Fish diseases
and their control.

IT | Apiculture and Sericulture: Apiculiure: Species of honey bees. Morphology and life cycle
of Apis indica. Social behaviour of honey bees: Colony organization, division of labour and
communication. Methods of Bee keeping: Indigenous and Modern method, appliances used
for bee keeping, management of haoney bees and their hives, Extraction of honey from the
comb and processing, bee Products and their ecomomic importance. Matural enemies &
diseases of Bee and their management. Serienlture: Types of silk, Silkworms and their host 11
plants, Life history of Bombyx mori Rearing of Bombyx meori: Rearing racks and trays,
disinfectants, rearing appliances, black boxing, Chawki rearing, bed cleaning, mountages.
Harvesting of cocoons, Silkworm diseases and their control: Pebrine, Flacherie, Grasserie,
Muscardine and Aspergillosis. Silkworm pests and parasites and their management: Uz fly,
Dermestid beetles. Silk reeling techniques, Quality assessment of silk fibre.

III | Lac Culture and Vermiculture: Lac Culture History of lac. Cultivation of lac: Hest plants,
Lac insect and its life cycle. Control of lac insect pests processing and collection of Tac. Lac
composition, products and uses. Vermiculture: Biclogy of Eisemia foetida. Rearing of 11
earthworms. Equipments, devices used in vermiculture. Vermicompost Technology: Methods
and products, Vermiwash Collection, Composition and use.

IV | Dairy management and Poultry farming: Dairy: Introduction 1o common dairy animals.
Techniques of dairy management: System of housing. Milk and milk products. Cattle Discases
amd control measures. Poultry: Types of breeds. Methods of brooding and Rearing, Housing
and Equipment, Deep litter System, Laying cages, Debeaking, Incubation and hatching of
egps. Management of growers, Layers, Broilers. Feed formulations for chicks, Diseases and
control measures. Nutritive value of egg and meet.

1

Keywords| Jowaculture, Apiculturs, Serleulture, Poultry forming, Dairy Farming, Vermiculture

Wignature of Convener & Members (CBoS) : o i L\
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PART-C: Learning Resources
Text Books, Reference Books :lm! Others

Text Books Recommended —

Srivastava, C. B. L. (1999). Fishery Science and Indian Fisheries. Kitab Mahal publications,

India,

Sardar Singh, Beekeeping in India, Indian council of Agricultural Research, New Delhi.

Dhyan Singh Bisht, Apiculnure, ICAR Publication.

Shukla G.S., Upadhyay V.B. Economic Zoology, Rastogi Publication

Ahasan J, Sinha,S.P.(2010) Handbook of Economic Zoology, S Chand Publication

Jabde, P. Text book of Applicd Zoology (2008), Discovery Publishing Pvt. Ltd

[Reference Books Kecommended -

# Prost, P. ). (1962). Apiculture. Oxford and 1BH, New Delhi,

#  Sericulture, FAO Manuwal of Sericulture.

¥ Hafez, E. 8. E. (1962). Reproduction in Farm Animals, Lea and Fabiger Publishers.

¥ Knobil, E. and Neill, J. D, (2006). The Physiology of Reproduction, Vol. 2, Elsevier
Publishers.

Online Resources—

* hitps://sist.sathyabama.ac in/sist_coursematerial/uplosds/SBT ] 608 pdf

% hitpsZfecov.uck.eduin/eleaming/tutorial ' 101 1020512BR15103CR 1 5A piculture¥ 201 acled
Doy lture®a2 and%e20%2 0sericultureapiculure a2 (lachs? feulture¥h 2 0and %62 09462 fsericul ture
%20upload pdf

*  hitpsdikvicicar. 2ov. trﬂAE'L-’Cum;m;_’EEHpﬁd!km &0 _11.pdif

¥# httpsy//dahd.ni

YY¥YYvyY W

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

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): T0 Marks

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

Assessment (CIA): | Assignment/Seminar - 10 14 gbtained 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: Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
' Section B: Descriptive answer type gis. Loat of 2 from each unit-4x10=40 Marks |

Name and Signature of Convener & Members af CBoaS: N ,-_7 W
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
CourRsSE CURRICULUM

PART- A:

II‘ItI"ﬂ_IdIIE'“ﬂI'I

Program: Bachelor in Life Science|  gop,ocier - VIT | Session: 2024-2025
{Honors' Honors with Research)

L | Course Code ZOSE-08P

T | Course Title Applied Zoology ) -
3| Course Type IDiscipline Specific Elective Lab Course

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

5 Course Learning. >
Outcomes (CLAO)

¥ Know common species of carps, prawn, ovster.
honey bee, silkworm, lag, vermicompost,

bees
¥ Identify Lac insect, male female morphology,.

to analyze to good quality of milk, egg and vermicompost

After successfully completing this course, the siudents will be able fo:
¥ Understand and learn the culture techniques of prawn, pearl, hsh,

Understand and Learn division of labor and identification of Honey

¥ Understand dairy management, breeds of Cow & diseases and learn

6 | Credit Value

1 Credits | Credit =30 Hours Laboratory or Field Imrmrrg—"l"rm‘ningl

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 (3 Hours)
Maodule Topics (Course contents) ﬁg;ﬂ;
LabJ/Field | » Morphological characterization of common edible fish species.
j Training/ # Identification of major carps.
‘[Experiment # Morphology of Freshwater and Marine Prawn
| Contents # Pearl oyster, pear| forming species
jof Course | o jdentification of castes of Homey bee and life eycle (through
charts/specimens).
F Mounting of the sting apparatus.
# Worker honey bee with emphasis on leg modifications (through
specimens/charts) and whole mount preparation of the 3 pairs of legs, Mouth
parts.
¥ Life cycle of mulberry silkworm, Bombyx mori (model/chart/specimens) and 30
life cvele of tasar silkworm, Antheraea mylitia,
¥ [Identification of dairy animals ({model/chart/Photographs).
# Millk testing: Qualitative test of milk, Determination of the specific gravity of
milk by using a mercury lactometer.
# External morphology of poultry birds (model).
» Test for good quality eggs (Floating test, cracking test) and for fertilized and
f unfertilized eggs (Light test, Cracking test).
. # Project report on visit to Fish farm/dairy farm/ Poultry farm/ete
' ¥ Group discussion'quiz/seminar on related topics.

¥ Preparation of practical record or Album.

S Bl | "

Keywonds Aguacuiture, Apiculnure, Sericulture, Pouliry farming, Dafry Farming




PART-C: Lea rning Resources
Text Books; Reference Books and Others

Text Books Recommmended -

# Lpadhyay, Economic Zoology

F Salvamani B R, & Mahadevan R K, Aquaculture Trends and Issues

B Jabde W, Applmd Zoology Pradeep

 Shukla Prasad Economic Zoology, Biostatistics and Animal Behaviour

Online Resources—

:5‘ http%.ﬂ:gnv ugk. edu, m."e!ea:‘nmgflugna] s/10] HE‘I}SIEERIE ICIICR] 5Am:uilm;p_ﬁ2ﬂl ac¥%20cult
rete2land%20%2 0sericultureapiculture%620lac%20cultire%s20and % 20%20sericultre%a2 Oupload

ot
PART -D: Assessment and Evaluation
Suggested Continuous Evaluation Methods: = — =

Maximum Marks: S50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal |Infernal Test / Quiz-(2): 10 & 10| Better marks out of the two Test / Quiz
Aszessment (CLA): A ssignment/Seminar +Attendance - 05 + obtained marks in Assipnment shall be

(By Course Tencher)  [Total Marks - 15 considered against 15 Marks o
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/iechnology) - 05 Marks
Natwie wnd Signature of Convener & Members of CBoS: 'y .
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
' DEPARTMENT OF ZOOLOGY
CoOURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science T R
P S Semester - VIII Session: 2024-2025

1 | Course Code ZOSE- 09T

2 | Course Title Basics of Computer and Biostatistics

3 | Course Type Discipline Specific Elective

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

After Eil]‘El.'-ﬁﬁFi['Il"j" completing this course, the students will be able to:

| * Understand the computer, its applications and use in biostatistics.

= Linderstand collection of biological data and analvsis of the data.
5 gﬁ?ﬁ:ﬂ;ﬁgﬂ%‘ - Learn about how the Einﬁslitalgjlalu present. !

- Developed critical thinking to analyze and represent the significance

of the statistical data.

} Apply the knowledge in future for Research. L
6 | Credit Value 3 Credits | Credit = 15 Hours - learning & Observation
7 | Total Marks Max. Marks: 100 I Min P:ésiﬁg Marks: 40

PART -B: Content of the Course

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

LRI

I

Topics (Course contents)

i

Unit-I;: Computer structure and Applications: History of Computers, Structure of
Computers, Classification of Computers, Introduction to digital computer- basic
knowledge of hardware & software, CPU, Input and Output devices, Computer Codes:
Decimal System, Binary number system, hexadecimal system, octal system,
conversion of numbers. Introduction to MS Office- MS Word, MS Excel, MS Power
point, Intreduction of Internet, web-mail, various search engine, Plagiarism, Artificial
Intelligence (Al).

| Period

Mo, of

12

‘Mode.

Unit-11: Data collection, presentation, and Measures of ceatral tendency:
Collection and classification of data, Presentation of data: by Tables - rules for
making tables, use of tables, Types of tables, By Graphs: rules for making graph & it's
uses, Pie chart, Bar diagram, Histogram, Frequency polygon, Cumulative frequency
curve {Ogive and Polygon). Measures of central tendency: Arithmetic Mean, Median,

11

Dispersion Correlation and Regression: Measures of dispersion: Standard deviation
and Standard error. Correlation: Types, significance and application of correlation,
caleulation of eorrelation in continuous data and ordinal data. Regression: Linear
regression, regression coefficient.

v

Probability and Analysis of Sigaificant Test: Probability: normal, binomial
distribution and Poisson distributions. Hypothesis testing, Test of significance: Paired
and unpaired t-test and Chi square test. Analysis of Varance {(one & two way
ANOYA).

11

i Keywards

Computer, M5 Word, MS Excel, MS Power point, web-mail, central tendency, ANOVA, Hypothesis testing)

Sigrrature of Convener & Members (CBoS).:

| i - |




PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended —
¥ Balagurusamy, E. (2011) Fundamentals of Computers, McGraw Hill Education, Rajaraman,
V.: Fundamentals of Computers, 5th edition, PHI Learning Pvt. Ltd., 2010
# Sinha, P., Sinha, P.K. (2004), Computer Fundamentals: Concepts, Systems and Applications,
#th edition, BPB Publications.
¥  Khanal, A.B. (20135 ), Mahajan's Methods in Biostatistics, The Health Sciences Publishers,
Reference Books Recommended —
¥ Daniel, W.W. (2012) Biostatistics: A Foundation for Analysis in Health Sciences(10th
edition) John Wiley.
# Milton, 1.5. & Tsokos, 1.0, (1992) Suatistical Methods in the Biological and HealthSciences
, (2" edition) MeGraw Hill.
¥ Zar, IH, (2010), Biostatistical Analysis, Prentice-Hall/Pearson, 2010,

Enlin& Resources—
ational Digital Library

e ig];g;-".fgrhre.gu_ugle.mmﬂiIEMFIEQBHdS[EdAtdmnl]z[EiFwMSkaSﬂ!Eth&ew
F  hitp://ndLiitkgp.ac.in/he document'swayam wge moocs/swavem uge moocs/IN S U M

1 PC 3 BaMB 233 234%=2|biostatisties]||
#  hirp:/adLiit Aacinthe docoment/Tvha i

uter)

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continuous Internal Assessment (C1A): 30 Marks
End Semester Exam (ESE): 70 Marks

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

Assessment (CLA): | Assignment / Seminar - 10 + obtained marks in Assignment shall be
(By Course Teacher) | 1ot Marks - 3 considered against 30 Marks
End Semester Two section - A & B
Exam (ESE): Section At Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks

Section B: Descriptive answer type qis., lout of 2 from each unit-4x10=40 Marlks

Name and Signature of Convener & Members of CBoS: ol
{ ket % &Q/_‘
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
CDL_JFEE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Science S .
emester - VIII :
{HTamers’ Honors with Research) Session: 2024-2025
1 | Course Code ZOSE-19P
2 | Course Title Basics of Computer and Biostatistics
. | Course Type Discipline Specific Elective Lab Course )
4 Pre-requisite (if, any) Az per Program
After successfully completing lah coorse the students will be able to
¥ Understand the computer, its applications and use in biostatistics
practically.
: Cintie Laaradig; > Er;fnﬁ'stand and learn collection of biclogical data and analyzes
Outcomes (CLO) ¥  Learn to present and interpret the analyzed data.
F  Developed critical thinking 1o assess the significance of the statistical
data and discuss the result.
» _Apply the knowledge in future for Research. |
& | Credit Valie 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) ?;:;iﬂ{t
L-'lh-:"ﬁ!ld List of labs to be condueted
“;f' ""“‘_"'“g"'r # Exercise based on Microsoft word.
(CRPETIMERE o gpidy of hardware & software.
| Contents | o por Slide ion using Microsoft Power Poi
of Course ide preparation using Microsoft Power oint,
# Data collection.
*  Analyzing Dats manually and through computer: Mean, Median, Mode, 5D, 30
SE. Correlation and regression and its interpretation.
¥ Tabular & Graphical presentation of data manually and using excel.
# Hypothesis testing by #-test, Chi-square test and ANOVA,
¥ Group discussion/Quiz/Seminar presentation on related topics.
# Practical Record or Lab assignment.
Keywerds Woraphical presentation, hardware & saftware, Microsafi Power Poinl, Microsoff worid,
Signature of Convener & Members (CBoS) g )




PART-C: Learning Resources

' Text Books, Reference Books and Others
Text Books Recommended —
»  Balagurusamy, E. (2011) Fundamentals of Computers, McGraw Hill Education, Rajaraman,
V.; Fundamentals of Computers, 5th edition, PHI Learning Pvt. Lid., 2010
% Sinha, P., Sinha, P.K. (2004), Computer Fundamentals: Concepts, Systems and Applications,
8th edition, BPB Publications.
# Khanal, A.B. (2015 ), Mahajan's Methods in Biostatistics, The Health Sciences Publishers,
Reference Books Recommended —
# Daniel, W.W. (2012) Biostatistics: A Foundation for Analysis in Health Seciences{10th
edition) John Wiley.
% Milton, 1.8, & Tsokos, 1.0, (1992) Statistical Methods in the Biological and HealthSciences
(2% edition) MeGraw Hill.
¥ Zar, JH, (2010}, Biostatistical Analysis, Prentice-Hall/Pearson, 2010,

i0nline Resources—
¥ hop:tndliit acinthe docuo i ihretexts/ecS16013368a1 1675812 bdade2lEic

O7e=0MEANYZIMODE Y% 20MEADIAN||

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

" Better marks out of the two Test / iz
#+ obtained marks in Assignment shall be

Continuous Internal |internal Test / Quiz-{2): 10 & 10
Assessment (CIA): st piimenlSeminar A tendance = 05

(By Course Teacher) Tuotal Marks - 15 congidered 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 (writien) — 10 Marks as per lab. statu
C. Viva-voce (based on principle/technology) = 05 Marks

.......

Numie and Signarare of Converer & Members af CBoS: - ] ‘ E
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF ZOOLOGY
_COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science .
| (Honors/ Honors with research) Semester - VIIL | Session: 2024-2025

Pre-requisite (if, any),

I | Course Code | ZOSE- 10T

! | Course Title Behaviour and Chronobiology
3 | Course Type | Discipline Specific Elective

4

.d.s' ' per. ngrnm

g Course Learning.
Outcomes (CLOY)

and ecology encountered in our daily lives,

protection and conservation of animals in the wild.

Y Y ¥y

complex ecological world, including the urban environment.

After s sumfully mmplﬂlng this course, the students will be able to-
Leam a wide range of theoretical knowledge aboul the animal behavior.
Develop skills, to understand the responses of animal according to stimuli.
Objectively understand and evaluate information about animal behaviour

Understand and be able to objectively evaluate the role of behaviour in the

Consider and evaluate behaviour of all animals, including humans, in the

f I 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)

Umit

Topics (Course contents)

I

Behaviour and the response invoking stimuli: Animal ‘behaviar; H-:-a]:l: and in |rnp-nrlann: of
study, Ethology: history & branches. Ethogram: analysis of behavior, Causation of Behaviour:
Proximate and ultimale causes of behavior, Sumulus: Definition, Types of stimuli invoking
response: internal and external. Patierns of behaviour: Foraging behaviour, Aggressive
behavior, Territorial behaviour. Allelomimetic behavior, Stereofyped Behaviors: Taxis and
Reflexes: Taxis: Phototaxis, Geotaxis, Thermotaxis, Thigmotaxis, Galvanotaxis, Chemotaxis
and Eheotaxis, Klinoaxis and Telotaxis. Feflexes: Definition, Kinds- Localized, Tonic &
Phasic, Types of reflex action unconditioned reflexes and Conditioned reflexes

Mo, of
| Period

12

II

Innate and Learning Behavior: Innate or Instinet Behaviour: Fized action Pattern:
Definition and Characteristics: Constancy, Resistance to Phylogenetic Changes, Concept of
Sign, Innate Releasing Mechanism (IRM) and Action Specific Energy (ASE). Bird migration,
Mavigation and Orientation. Leaming Behavior; Classical conditioning (Pavlov Experiment),
Tyvpes of Conditioning: Forward, Backward, Simultancous and Temporal conditioning.
Properties of Conditioning: Generalizetion, Discrimination, Extinction, Recovery from
Extinclion, Acquisition, Reinforce, Positive and Megative conditioning. Habituation.
Instrumental learning / trial and emor. Imprinting: types of imprinting: filial and sexual.
Reasoning and Insight learning. Neural mechanism of learning

11

Social behavior and Evolutionary aspects of Behavior: Social organization in honey bee &
Primates. Elements of Socio=biology: Eusociality, Selfizhness, cooperation, altruism, kinship,
reciprocation and inclusive fitness, Communication: chemical, visual, light, tactile and sudio.
Evolutionary aspects of behavior: feeding strategies, Mimicry and Colouration, Evolution of
reproductive behavior: Theory of Sexual Selection, secondary sex charactenstics, Parental
care in Fith and Amphibia,

Chrunul:lnlng‘_lr' E.Luh:lg;mal R.h].rﬂ:lm T].-'p:s of bu:-ll:rgu:a! rh:.rlhm Ullr.ud:m._, ‘Circadian and
Infradian. Characteristics of rhythm: mesor, amplitude, ecrophase, period and phase. Patterns
of biological rhythm: Exogenous and Endogenous rhythm; Entrained and Pree run thythm.
Advantages of biological rhythms. Biological clock: components of clock, functions of
biological clock. Applications of chronobiology.

FPLEPTSELER L P

1

11

Ethograw, Mimicry, Reflexes, biological ."Fu-'uh’.lm, Parental care, J'wnm@. Bivlogical clock

[y
5

Signature of Convener & Members (CEpS) | 0.
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PART-C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended -

# Reena Mathur (2021) Animal Behaviour, 6 Edition, Rastogi Publication.

# Kumar, V. (2002). Biological Rhythms: Narosa Publishing House, Delhi/ Springer -Verlag,
Ciermany.

Reference Books Recommended —

# McFarland, D. (199%) Animal Behaviour (3rd edition) Pitman Publishing Limited,London, UK.

*Manning, A. and Dawkinz, M. 8, (2012) An Introduction to Animal Behaviour (6thedition)
Cambridge, University Press, UK

# Alcock, J. (2005) Animal Behaviour (8th edition) Sinaver Associate Inc., LISA.

# Sherman, P, W. and Alcock, J. (2013) Exploring Animal Behaviour {6th edition)Sinauer
Associate Inc., Massachusetts, UISA,

¥ Dunlap, J. C.; Loros, 1.1, and DeCoursey, P. J. (2009) Chronobiology BiologicalTimekeeping (1st
edition) Sinauer Associates, Inc. Publishers, Sunderland, MA, USA.

Online Resources—
F hintps:iioc s el
https:Swww, rehga files

Pnrﬂgghlmalinnflﬁlsm Ellmnuhiulgﬂ The Diimension n!‘ l"ime in Einlugg and Med

ml Medicine. nu:lf '

* hitps://impas.com/admin/assets/article_issue/1643653535JMPAS JANUARY -
FEBRUARY 2022.pdl
= hitps:'www.amazon.in/Concise-Book-Animal-Behaviour-Chronobiology/dp/819580571X

PART -D: Assessment and Evaluation
Supgpested 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 oul of the two Test / Quiz
Assessment (CIA): | Assignment/ Seminar - 10 |+ obtained marks in Assignment shall be
(By Course Teacher) | 1otal Marks - i considered against 30 Marks
End Semester Two section—- A& B
Exam (ESE); Section A: Q1. Objective - 10 x1= 10 Mark; Q2. Short answer type- Sx4 =20 Marks
Section B: Descriptive answer type gts., lout of 2 from each unit-4x10=40 Marks
Numee and Signature of Convener & Members q-_,F{'Eu::.!-‘
r [@ !'-'&?
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science i

fffﬁm‘ Honors with Ressarch) Semester - VIIL | Session: 2024-2025

1 | Course Code LOSE-10P

1 | Course Title Behaviour and Chmnnhinlngxl .

3 | Course Type Diseipline Specific Elective Lab Course ]
4 | Pre-requisite (if, any) As per Program = =

Course Learning.
Outcomes (CLO) behaviour and learn to form the ethogram.
¥  Understand and be able to objectively evaluate the role of behaviour
-

Consider and evaluate behaviour of animals, including
Human in the nature.

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

¥ Leamn a wide range of practical knowledge about the animal behavior.

> Develop skills, to understand the response of animals according to
stimuli in lab.

¥ Objectively understaind and evaluate information about animal

in the protection and conservation of animals in the surroundings.

6 | Credit Value

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

7 | Total Marks Max. Marks: S0 | Min Passing Marks: 20
PART -B: Content of the Course
Total No. of learning-T raining/performance Periods: 30 Periods {30 Hours)
Module Topics (Course contents) p;:;iﬂ
LabJ/Field | % Orientation of an animal in response to stimulus: To study geotaxis in earthworm ]
I;];:‘::EI and phototaxis in insect larvae,
Contents | = Constructing an Ethogram.,
of Course | ¥» Demonstration of leaming behaviour in wasps to locate their burrow by using
landmarks.
#  Chemical communication in anls.
¥ Study of selective predation of coloured prey items through video/charts.
¥ Predatory behaviour of a carnivorous animal.
# MNests and nesting habits of the birds and social insects. 30
¥ Study the behavioural responses of wood lice to dry and humid conditions.
» Btudy of mimic animals in nature and take photographs.
* Study of circadian functions in humans (daily eating, sleep and temperature
patterns),
* Visit to Forest/ Wild life Sanctuary/Biodiversity Park/Zoological Park to study
behavioural activities of animals and prepare a short report.
¥ Group discussion or Seminar presentation on related topics.
¥ An “Animal album or Practical Record™ containing sketches, photographs, cut
ouls, with appropriate write up about the above mentioned behavioural patterns.
—— Phototaxis, peotaxls, Predatory behavior, wood lice, circadion functions, femperature patfer,|
ethogram )
wignature of Convener & Members r’EI'{IaSj 3 o VoL
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PART-C: Learning Resources
fl'_q_:}_t_ﬂnﬁhs, Reference Books and Others

Texi Books Recommended -
¥ Reena Mathur (2021} Animal Behaviour, 6® Edition, Rastogi Publication,
¥ Kumar, V. (2002). Biological Bhythms: Marosa Publishing House, Delhi/ Springer - Yerlag,

Germany.

Refernce Books Recommended —

# McFarland, D, (1999) Animal Behaviour (3rd edition) Pitman Publishing Limited, London, TTE.

¥ Manning, A. and Dawkins, M. 8. (2012} An Introduction to Animal Behaviour {6thedition)
Cambridge, University Press, UK

# Alcock, 1. (2005) Animal Behaviour (8th edition) Sinaver Associate Inc., USA.

# Sherman, P. W. and Alcock, J. (2013) Explering Animal Behaviour {6th edition)Sinaver
Agsociate Inc., Massachusetts, [ISA.

¥ Dunlap, J. C.; Loros, 1.1, and DeCoursay, P. 1. (2009) Chronobiology Biological Timekeeping {15t
edition) Sinaver Associates, Ine. Publishers, Sunderland, MA, USA.

Online Resources—
= hitp:/ndLinkepacin'he docomentswayamprabha/swavam

# hitp:/ndLiitkgp.ac.in‘he_document/swayamprabha/swavam_prabha/7 Jﬂmtuﬂjzs e=11[*{l|

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: S0 Marks
Continuous Internal Assessment (ClA): 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 +Atendance - 05 |+ gbtained 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 | Coorse feacher
B, Spotting based on tools & technology (written) — 10 Marks s per lab. status
C. Viva-voce (based on principle/technology) - 05 Marks

Name and Signatare of Convener & Members of CBoS:

-
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEFPARTMENT OF ZOODLOGY

COURSE CURRICULUM
PART- A: Introduction
Program: Bachelor in Life Science ;
- : : 2025

(Eonors/ Honors with R rch) Semester - VIIT Session: 2024-202
1 | Course Code EOSE-11T

1 | Course E:I& Developmenial Biology
3 | Course Type Discipline Specific Elective

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

Course Learning.
- Outcomes (CLOY)

Afier suecessfully completing this course, the students will be able to-
including cell differentintion, morphogenesis, and patteming

# Explain mechanisms underlying developmental processes,

# Learn reproductive techniques commonly used in developmental biodogy
emerging technologies.

develtopment of discases.

¥ Understand of the fundamental processes involved in embryonic development,

= Aware of current trends and advances in developmentsl bislogy research, including

7 Understand the relevance of developmental biology in medicine or its role in

6 | Credit Value

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

7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

rFAHT -B: Content of the Course

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

Uit

Topics (Course contents)

MNo. of
Period

Gametes Biology: Biology of sex determination and differentintion, Crigin of primordial germ cells,
Morphology of different types of gametes: Male gamete and female gamete. Formation of Gametes:
Process of Spermatogenesis, Biochemical changes in spermatogenesis and control of spormatogenesis,
Seminaticn, Process of Oogenesis, Biochemical changes in Oogenesis and control of Cogenesis,
Vitellogenesis: Structure and composition of yoli. Owulation and ovum iransport in mamemals.
Infertility in Mabe and female: Causes and Cure. Pemtilization: external and internal fiertilization,
Recognition of gametes, capacitation, acsosame reaction, activation of egg metabolism, migration of
pronuclei, amphimixis and post fertilization changes in the egg eytoplasm. Block to polyspermy.
Parthenogenesis.

Embryology: Cleavage: pattern and mechanism of cleavage, physiology of cleavage.  Mosaic and
regulative development, Diircct and indirect development, Body plan and symmetries, Germ  layer
differentiation, Tubulation. Morphogenesis:  Epibaly, E mbolyinvaginstion, involution and
ingression. Fate maps: Methods of construction of fate map, fate map of Amphioxus, Amphibians and
Chick. Formative movements, Metamorphosis: In Insect and in freg. Hormonal regulation of
metamorphosis. Cell signaling, cell adhesion during tissue crganization,lateral inhibition, induction, and
recruitment. Organogenesis: formation of gut, heant, kidney and muscles, molecular mechanism
involved, Pleuropotency,

11

Developmental Biology: Organizer concept: Types, chamcieristics & mechaniem of arganizer. Exira
embryonic membranes: Development and functions in chick, Axis Formation in Drasophila,
Metamorphosis in insect and in Frog. Hormonal regulation of metamorphosis. Placenta: Structure,
functions and its types. Regeseration: Types- cpimorphosis, morphollaxis and COMmpensatory
regeneration, mechanisms and physiological processes invelved in regeneration, ability of regeneration
b invertebrates and vertebrates, difference between embryogenesis and regeneration and tissue repair,
Loncept of competence, determination and differentiation and_growth. Ageing and apoptosis.

v

11

Reproductive Technology and Reproductive Health: fn witro fortilizatisn: Artificial insemination
{Al); Gamete intra-fallopian transfer (GIFT), Intra-cytoplasmic sperm injection (ICSI), Zygote Inira
Fallopian Transfer (ZIFT), Test wbe baby, Causes of Infertility. Multiple ovulation and embryo
transfes technelogy (TVF and IVET), Pre implantation genetic diagnosis (PGD). Ethics in SUTFOEACY.
Teratology & teratogens: wound healing, birth defects, developmental brain disorders. Meuro
degeneration. Endocrine Disruptors & Cancer. Causes of Sexually transmilted diseases: HIVAAIDS &
Human Papilloma wvinis (HPV), Syphilis. Menstrunl Dizorders, Polycystic Owaran Disease &
Folycystic Ovarian Syndrome (PCOD & PCOS),

12

Keywrarrcli

ﬂpt:l:mul'u,qemr'.?, Llogenesis, Cametes, Fersilization, Development, Cleavage, Fate nrap-.v, Crgaiizers, Teralology

- I Q{ﬂ}"’
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i"ART—l._':; Learning Resources

Text Books, Reference Books and Others
Text Books Recommended — ]
¥ Agrawal V K, Evolution and Developmental Biology, 8 Chand Publication

¥ YermaP 5, agrawal V K, Chordate Embryology, $ Chand Publication

¥ Arumugam M, Embryology , Saras Publication

# Shasrti K V, Shukla Vinita, Developmental Biology, Rastogi Publication

Reference Books Recommended —

¥ Gerhart, J. et al, {1997) Cells, Embryos and Evolution. Blackwell Science

% Gilbert, .F. (2010) Developmental Biology (3th edition), Sinaver

¥ Wolper, L. (2007) Principles of Developmental Biology (3rd edition). Oxford University Press

Online Resources—

b3 h@:a’@l.ji;hmgsiu{hg document/swavamprabha/swavam_prabha/cngxwmzev 1w ?e=1]%]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| Intemal 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 - S0 considered against 30 Marks

End Semester Two section - A & B I

Exam {ESE}: Eﬁ:tlinn A Q1. '[Zth_i:_n:tiw =10 x1= 10 Mark; Q2. Short answer type- Sxd =20 Marks
Section B: Descriptive answer tvpe qts., lout of 2 from each unit-4x10=40 Marks

Nanee and Signatire of Convener & Membars of CBoS: !




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM
PART- A: Introduction
g::f;:f“;fm}f:::ﬂ];;;::ﬁ Seience|  gemester - VIII | Session: 2024-2025
L' | Course Code ZOSE-11P
2 | Course Title Developmental Biology
| & | Course Type Discipline Specific Elective Lab Course
4 | Pre-requisite g, any) As per Program

i

Course Learning

# Acquire knowledge of the fundamental processes involved in embryonic
development, Types of eges

inechuding emerging technologies.

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

{* Explain developmental processes and identify various stages of development
Outcomes (CLAOY) through study of permanent slides ,
¥ Leamn experimental techniques commonly used in developmental biology
¥ Aware of current trends and advances in developmental biology research,

6 | Credit Value 1 Credits | Credit =30 Hours Laboratory or Field learning/Training
7 | Total Marks Max. Marks: S0 ] Min Passing Marks: 20
PART -B: Content of the Course

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

Module

Topics (Course contents)

No. of
Period

Lab Field
Training/
Experiment
Contents
- | of Course

b

b

YYY wWY

# Types of eggs based on guantity and distribution of yolk: sea urchin, insec

frog, Chick.

Comparative study of cleavage patterns in Frog and Amphioxus models.
Study of cell movemnent, shape and size during morphogenetic movement of
Blastulation, Gastrulation in Frog, Amphioxus, Chick through models and
charts.

Study of whole mounts and sections of developmental stages of frog through
permanent slides: blastula, gastrula, neurula (Meural plate, Neural fold and
Mewral tube stages), tail-bud stage, tadpole (external and internal gill stages)

Study of whole mounts of developmental stages of chick through permanent
slides =18 hours, 24 hours, 33 hours, 48 hours, 72 hours and 9% hours of
incubation

Extra embryonic membranes of chick through models and charts.

In vivo study of chick embryo development by windowing and candling
methods. (Demonstration only)

Some videos to develop understanding on the process of development.
Group Discussion ! Quiz /Seminar / Project related topics

Prepare practical record

Keywords | Types af eggs, Clemage, frog, Chick Embryology, Chick Embryo Development Windowing

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

rois

Text Books, Reference Books and Others

Text Books Recommended =
¥ FLal X5, Vertebrate Practical
¥ Phukan LunaDevelopmental Biology Praciical, Mahaveer Publication

Online Resources—
F H . dcdnhe documentSwavamprabha/swavam prab

hichk%:20em brvos®s 20% E2 %GR 0%e03% Mobhservations
®*  htips://egvankosh.ac.in/bitstream/ 123456789/ 16460/1/Unit-26.pdf

PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: S0 Marks
Continuous Internal Assessment (ClA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(2):  10.& 10
Assessment (CTA): Azsipnment/Seminar +Attendance - 05

Better marks out of the two Test [ Quiz
+ obtained marks in Assignment shall be

{By Course Teacher) ITotal harks - 15 stdered aga.i.nst 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. statn
C. Viva-voce (based on principle‘technalogy) - 05 Marls 1

Nawe ond Sigunaiure of Convener & Members of CBoS:
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY
CoOURSE CURRICULUM

| PART- A: Introduction
Program: Bachelor in Life Science G
(Honars/ Homrs with Researci Semester - VIII | Session:; 2024-2025
I | Course Code LOSE-12T
2 | Course Title Molecular Biology
3 | Course Type Discipline Specific Elective ;
4 | Pre-requisite gif, any) As per Program

Course Learning

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

# Develop an understanding of concepts, mechanisms and evolutionary
significance and relevance of molecular biology in the current scenaria,

# Get well versed in recombinant DNA technology which holds application in
biomedical & genomic sclence, agriculture, environment management, efc,

5 . Therefore, a fundamental understanding of Molecular Biology will help in
Outcomes (C1.0) career building in all these fields,
# Apply their knowledge in problem solving and futwre course of their carcer
development in higher education and research.
# Get new avenues of joining research in related arcas such as therapeutic
strategies or related opportunities in industry, -
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)

Uit

I

Topics (Course contents)

No. of
I"E_I_‘l_ﬂ_l!l

Chromosomes and Nucleie Acids: Chromosomes structure: Chromatin (Euchromatin and
heterochromating, Types of chromosomes, Histonss, Histone-modifications. Structure of
Nuclic acids: Structure and functions of DNA, DNA forms: Plasmid DNA, Genomic DNA
and Repetitive DNA. DNA polymorphisms. DNA modifications. Structure and Function of
RNA: Ribosomal RNA (rRNA), Transfer RNA (IBRNA), Messenger BNA (mRNA),
Noncoding RNA. RNA Induced Silencing Complex and CRISPR Technology. Mutation:
Chromosomal and pene mutation.

11

Central dogma and DNA replication: Central dogma of Molecular Biclogy, DNA

methylation. DNA-Protein interaction. DNA Replication, plasmid DNA replication and
genomic DMNA replication, Centromeric and Telomeric DN A replication, DNA replication and
cell cyele pegulation., DNA polymerases, DNA-damaging agents. DNA repairing.

11

Tramseription: Concept of Transcription, RNA polymerase 1, I1, 11, transcription factors.
RNA processing, splicing of hnRNA into mBNA, 5'-capping and 3'-polvadenylation of
mRMNA, rRNA and tRNA modifications and processing. RNA editing, alternative splicing,
_trans- splicing, miRNA, siRNA, piRNA, IncRNA, RNA-protein complex.

v

Translation: Structure of Ribosomes, Genetic Code, tripicl codons, Wobble base,
synonymous codons, degeneracy of codon. Translation in prokaryotic and Eukaryotic cells
(Amincacylation of tRNA, initiation, elongation, peptide bond formation, translocation,
termination, recycling of ribosome). Post-translational modifications and processing of
proteins, large profedn-protein complexes and protein trafficking Reregulation of protein
synthesis in prokaryotic and eukaryotic cell.

12

Keywards

Chromosomes, Nucleic Acids, CRISPR, tRNA, Transeription, Translation, Central dogni

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

Text Books, Reference Books and Others
Text Books Recommended —
# Chaudhari K, Molecular Biology Text book IFAS Publication
¥ Verma P.5., Agrawal V.K_, Molecular Biology § Chand
Reference Books Recommended —
# Watson, 1.D. er al. (2013) Molecular Biology of the Gene (7 edition) CSHL Press Pearson.
# Green, M. R and Sambrook, 1. (2012) Molecular Cloning: a Laboratory Protocol (4 edition) CSHL
Press.
¥ Walter, P, (2007) Molecular Biology of the Cell (5th edition) Garland Science.
¥ Cell Biology by De Roberties
# Gene by Lewine 7% to 11 edition
Fl’.'.lnli.ne: Resources—
B https://tripurauniv.ac.inPage/Subject WiseOnline_EBooks_Cell_Molecular_Biology,
#  https:ffwww tezu.emet.in/Library/index.php/e-journals/ 5-microbiology-and-maolecular-hiology-
education-oa

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 o

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

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

(By Course Teacher) | T0t2l Marks - i considered against 30 Marks

End Semester Two section — A & B '

Exam (ES‘E}: Eﬁﬂﬂﬂﬂ Az Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 5x4 =20 Marks
: ction B: Descriptive answer r type gts., lout of 2 from each unit-4x10=40 Marks

e T T T ]
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF ZOOLOGY

COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science | s
(Honors! Honors with research) Semester VIII Session: 2024-2025

L | Course Code Z0SE-12P

2 | Course Title Molecular Binlogy

3 | Course Type Discipline Specific Elective Lab Course

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

After successfully completing this course, the students will be able to-
# Mastery of fundamental laboratory techniques wsed in molecular
biology, such as DNA extraction, PCR (Polymerase Chain Reaction), el
i electrophoresis, DNA sequencing, and cloning.

-] gﬁ?ﬂﬁ?ﬁﬂn{ﬁ' # Ability to design cxperiments, including selecting appropriate
methodologies, controls, and troubleshooting potential issues that may
arise during experiments.

# Proficiency in analyzing experimental data, including interpreting
: = Development of critical thinking skills to evaluate experimental results.
& | 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 Imrning—'l‘mininga‘ﬁﬂ'fnrmnnm Periods: 30 Periods (30 Hours)

Maodule Topics (Course contents) Period

Mo, of

Lab./Field ¥ Preparation of ball and stick model for B-DNA molecule (A=T and G=C
| Training/ base pairs).
[Experiment

Sankas and G=C base pairs)

W

Preparation of RNA model for IRNA, mRNA and rRNA molecule (A=U

v

Preparation of Central dogma model with reference to Replication,
Transeription and Translation i.e., Linear flow of genetic information,
Isolation of genomic DNA by ethanol precipitation method.

Preparation of model pBR322 30
Agarose gel electrophoresis of the plasmid DNA and the genomic DNA.
Chromosomal staining

Temporary slide preparation of Salivary gland chromosome from drosophila
larva.

# Group discussion/Quiz/Seminar presentation on related topics.

# _Practical Record or Lab assignment.

YYYV¥Y

Molecular Biology, DNA model, Central Dogma, Agrose Gel electrophoresis, chromasame, salivary

. gland chromosomes of Drosophila

Signature of Convener & Members (CBaS) : z
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PART-C: Laarning Resources

Text Books, Reference Books and Others -
Text Books Recommended -

= Sarma. PVGK, Molecular Biology Practical Mannual, MIP Publisher

= Pranay Kumar, Fundamentals and Technigues of Biophysics and Molecular Biology, Pathfinder
Publication

|[Reference Books Recommended
& Green, M. R and Sambrook, I, (2012) Molecular Cloning: a Laboratory Protocol {4th edition)

CSHL Press,
Online Resources—
* hiip:/indLiitkgp.ac.in/he_docoment/infibnet epgp/inflibnet epgp/IN_ e P P 1 £ 512
96 P 1 M c b 51376 51377%e=16[%(||
*  http:/ndLiithkgp.acinhe document/isw. bha/lked40dcj 84

PART -D: Assessment and Evaluation

Sugpgested Continoous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Continuous Internal [Internal Test/ Quiz-(Z): 10 & 10|  Better marks out of the two Test/ Quiz
Assessment (CIA):  (Assipgnment/Seminar +Attendance - 05 | + obtained marks in Assignment shall be

{B_'r' Clodree ]'.p.ﬂhl.!r:l I otal *'«"LE.I'F:E - 1= | Dﬂl'Ei.dEEIE_.EEEI'IS! 15 Marks
End Semester Laboratory / Field Skill Performance: On spot Assessment | Managed by
Exam {ESE]: A, Performed the Task based on lab. work =M Marks | Course teacher

B. Spotting bazed on tools & technology {written) — 10 Marks @8 per lnb. statu
C. Vivi=voce (based on prml:lpleftechnqlngﬂ = 5 Marks l?.|

Nunze and Jfgwnre af Convener & Members of CBaS:




FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 18)
DEPARTMENT OF LOOLOGY

Course Curriculum

PART- A: Introduction
Program: Bachelor in Life Science ’
_ ﬂ",f;ﬁ oot Diplowan s Digrees Moot Semester - I Session: 2024-2025
1 | Course Code LZOGE -miT
1 | Course Title ILife on Earth and Unigue Attributes of Animal Kingdom
J | Course Type General Elective
4 | Pre-requisite (if, any) As per program

significance and relevance of Origin of life.

Alter successfully completing this course, the students will be able to-
= Develop an understanding of concepts, mechanisms, evolotionary

3 Course Learning ¥ Understand General Idea about Invertebrate and Yertebrate animals with
Outcomes (CLO) 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 period) - 45 Periods (45 Hours)

—re

Unii

L Topics (Course contents)

Mo of
Ferind

t}ng{.n of life: Theories of Origin of life;
Ancient Theory Theory of Special Creation (Mythological approach), Theory of Panspermia or
Cosmozoic Theory, Theory of Directed Panspermia, Theory of Catastrophism, Theory off
Spontaneous Generation (Ablogenesis or Autogenesis), Theory of Biogenesis: Redi's Experiment
and Pasture’s Experiment, Modern Theory: Origin of Universe: Big Bang Hypothesis in Brief,
Origin of Solar System and The Earth: Nebular hypothesis, Atomosphere and Eneargy
Sources on Primitive Earth, Biochemical Origin of Life: Oparin and Haldane Theory,
Chemogeny: Formation of simple and complex organic compounds (Stanely Miller and Ure's
Experiment), Formation of Coacervates, Nucleic Acids. Biogeny: Origin of primitive prokaryatic
cell, Evolution of modes of Notrition: Chemohetertrophs, Anaerobic and  Aerobic
Piwtoautotrophs. Evolution of Eukaryotes.

1z

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 International code of Nomenclature Corals: Meaning of Coral,
Structure of Coral polyp, Coral Skeleton, Types of corals: Hydrozoan Coral, Example-
Millipora, Octocorallian Coral, Example- Alcyonium, Hexacormllian Corals, Example-
Corgonia, Torsion in Mollusea: 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 1o
body, Integumentary cups, Shelter in mouth, Brood pouch, Mermaids purses, Viviparity.

Unique attributes of Vertebrate animals with special reference to Amphibin & Reptilia:
Parental care in Amphibia: by MNest by Mursery or Shelter and by Parents Neoteny im
Amphibia: Definition, Partial and Total Neotony, Factors Affecting Neotony, Examples-

Axolotal larva, Wecturus and Siren. Reptilia: Venomous & Non-venomous Snakes:
Identification, Poison apparatus: Poison Glands, Poison ducts and Fangs, Biting Mechanism.

11

Unigue attributes of Vertebrate animals with special reference to Aves and Mammals:
Birds: Flight Adaptation, Migration and Perching Mechanism, Flightless Birds (Morphology and
Special Characters of Emu, Ostrich and Penguins), Discuss-Birds are glorified reptiles:
Archagopleryx. 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

awords| Origin of life, imveriebrate, Vertebrate, Corals, Torsion, purental care, h'enrm,u Fonas, Aves, Mz:l.m.uh-
.i-'ignm.ure' af Convener & Members fCBoaSs) :
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IPART-C: Learning Resources

Text Books Recommended .

= [E. 1. W. Barrington , Invertebrate structure and function, English Language Book Society UK

+ Robert Bamnes, Invertebrate Zoology, Robert Barnes I'Vith edition Holt Saunders International
Edition Japan

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

s Park Haswell, Marshall and Williams, A textbook on Enulug:.. Vertebrate, AITBS Publishing and
Distributers, Delhi

(Reference Books Recommended

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

E.L. Jordan, Dr. P. 5. Verma,Invertebrate Zoology , 5. Chand Publications, New Delhi

M. Arumugam, N. C. Nair 5. - [nvertebrate Zoology, Saras Publication.

N. Arumugam, N. C. Nair 8. - veriebrate Zoology, Saras Publication.

Barrington E. 1. W., Invertebrate Structure and Function, Nelson London

Barnes, . D, Invertebrate Zoology —Saunders Philadelphia

R. L. Kotpal, Invertebrate, Rastogi Publications

R. L. Kotpal, Vertebrate, Rastogi Publications

H. 5. Bhampah, Kavitaluneja, Recent trends in vertebrates vol 1 — 9, Anmol Publication

5. M. Prasad, Life of invertebrates, Vikash Publication House Pvt Ltd New Delhi

G. 5. Sandhu, HarshwardhanBhagskar — Advanced invertebrate zoology ~Campus books

international

Dnline Resources—

¥ hitps:/'www.coursera.org/lecture/emergence-of-life/d-S-invertebrates-successes-of-life-

without-a-backbone-YWOHg%

#  htips:/'www.shiksha.com/online-courses/introduction-to-biology-biodiversity-course-
courl3385

F  hitps:{‘www. youfube com/wateh ?v=k12 1 QvGloBA
#  hitps:fiwww. voutube.com/watch?v=uK-Xx OCYel

bt wwow, tube.c "v=vvhhRilSElk

-
# _hitps:/iwww voutube.com/waich ?v=WxMSckEeiod
PART -D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

® & & & & & ¥ 8 8 W

Maximum Marks: 1y Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam (ESE): 70 Marks

Continuous Internal [nternal Test / Quiz-{2): 20 +20 Better marks out of the two Test / Quiz +

Assessment (CIA): Assignment [ Seminar - 10 pbtained marks in Assignment shall be

(By Course Teacher) | 10l Marks - 30 considered against 30 Marks

End Semester Two section- A & B

Exam (ESE): nct?un A Q1. Objective — 10 x1= 10 Mark; Q2. Short answer type- 534 =20 Marks
section B: Descriptive answer type q:s lnnl of 2 from each unit-dx10=40 Marks

S.tgna.!‘nre af Convener & Members (CBoS : f,-“}l ﬁ;ﬁ.w@r_%‘n W
b L b s




FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A:

Introduction

Program: Bachelor in Life Science E
(Certifcate / Diploma / Degree / Honors) Semester - 1 Sess:cm. 2024-2025

| 1| Course Code ZOGE - 01P
2 | Cou rse Title [Life on Earth and Unique Attributes of Animal Kingdom
3 | Course Type \General Elective
4 Pre-requisite (if, “ﬂ_._. As per Program

# Identify some distinciive imveriehrate and veriehrate animals

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

B To demonstrate comprehensive undersionding of the current theories and
5 Course Learning hypotheses regarding the arigin of Uife an Earth,
Outcomes (CLO)  [* Understand diversity of life forms

= Aoply this Understanding fo broader context of life

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 lf:irninﬂ rai}ﬁ:ié?perfnrmnnu Periods: 30 Periods (30 Hours)

Maodule

LabJField |
Training/
Experiment
| Contents

of Course | »

Topics (Course Contents)

No. of
FPeriod

Study of onigin of life through chart and modals

Study of different Invertebrates and Vertebrates animals through models and
museum specimens in the |sboratory with details of biogeography and
diagnostic  features: Millipora, Aleyonium, Gorgonia, Hippocampus,
lchthyophis {(Female), Alytes (Male), Axolotal larva, Necturus, Siren, Cobra,
Viper (pit & Pitless), Sea Snake, Rattle Snake, Archasopteryx, Emu, Ostrich
and Penguins, Echidna and Duck bill platypus, Whale, Dolphin, Bat.
Preparation and Demonstration of Key for ldentification of Venomous and
Mon-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.

30

Keywords Mureum spacimens, fvertebrares, Vertebrates, Venomons and Now-vernomous, Seminar

aree atvid Signature of Convener & Members of CEoS:

et bl
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PART-C: Learning Resources
Text Books, Reference Books and Others
Text Books Recommended -
# 5.8, Lal, Practical Zoology, Invertebrate. 12" Edition Rastogi Publications, Meerut,
o MNew Delhi.
# A manual of practical Zoology. Dr. P.5 Verma, 8. Chand Publication, Mew Delhi
Reference Books Recommended —
® Park Haswell, Marshall and Williams, A textbook on Zoology Invertebrate, AITBS Publishing
and Distributers, Delhi
# Park Haswell, Marshall and Williams, A texthook on Zoology Vertebrate, AITBS Publishing and
Distributers, Delhi

Cnline Besources—
= :md DL it

* https:/fwww.youtube.com/watchv=JUdp3UsAIEA

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

uabmB73iTe=3*

Maximum Marks: S0 Marks
Continuous Internal Assessment (CI1A): 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’Saminar +Atlendance - 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 Aszessment | 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 Signatiure of Convener & Members of CBoS:

W'ﬁ pb\\j . ,,L““f E 7 e



FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

DEPARTMENT OF ZOOLOGY
COURSE CURRICULUM

PART- A: Introduction

Program: Bachelor in Life Science
{Eert{f'mfz / Diploma / Degree £ Honors)

Semester - 11 Session: 2024-2025

=

g | Course Learning

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

Course Code ZOGE - 02T
2 | Course Title Cell Biology and Histology
3_' Course T}rp‘t“ General Elective
4 Pre-requisite (if, any) As per Program
Aflter successlully completing this course, the students will be able to-
# Acquire knowladpe of Cell membrane and function

¥ Understand the functioning of nucleus and extra nuclear organelles and
Outcomes (CLOY) 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:  41)

PART -B: Content of the Course

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

Uit

Topics (Course contents)

Mo 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
Muodel 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

m

__Lysosome, Peroxisomes, Mitochendria: Origin, structure and function.
Nuclear Organization and Cell Division: Size, shape, structure and functions of

Extra Nuclear Cell Orpganelles: Ultra structure and functions of Ribosome,

i1

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

v

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

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

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

Repwiavds

Ceill Biology, Cell Membrane, Cell organelle, Nuclews, endoplasmic redculum and Golgi apparats,
rifiosonte, Ivsosoms, peroxisomes, Mitochondria, iissues.

WNorre mind Siorariire 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.K. Cell and Molecular Biology, Himalaya Publication

2. Arumupam.N, Cell biclogy and Melecular Biclogy, Saras Publication

3. Rastogi V.B. Cell Biology, Rastogi Publication

4. Verma P.5. and Agrawal Cell Biology, 8. Chand Publication

Reference Books Recommended —

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

&, De Robertis, E.D.P. and De Robertis, EM.F. (2006) Cell and Molecular Biology (3th 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. Becker, W.M.; Kleinsmith, LJ.; Hardin. J. and Bertoni, G. P, {2009) The World of the Cell. {Tth
edition) Pearson Benjamin Cummings Fublishing, San Francisco. Practical

[Online Hesourees—

1. Mational digital Library.-
hitp:ndLiitkgp.ac in/document/Okh4R2FGUKRNZ Fic FUvWmpzQ21oY 0poaUViYIBye | BZNX
K TnZMWVFzOXpZNihhOUpIR 1 BTOERHel ZXZUpSNw

2. hupyindliitkep.ac in‘document/Qkh4RIFGUERNZ [FicFUvWmpzO2loZFIvVGEmaDFwb XpBS
OlwNi2thi?1 UG Y xaFl60C95h2 SQOWUIXL2F 1 VINUZw

3. hups:dwww. voutube.com/watch™v=0Y Y627 leAKs

4. E-PG Pathshala.

.inflibnet.ac.i i i ' Mefiaa=—

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

Maximum Marks: 100 Marks

Continuous Internal Assessment (CIA): 30 Marks

End Semester Exam {(ESE): T0 Marks

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

Assessment {CTA): | 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- Sx4 =20 Marks

Section B Descriptive answer type qts., oot ufl from each unit-4x10=40 Marks

Noame awd Signature of Convener & Members of CBoS: "
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
Department of ZOOLOGY
Course Curriculum

—_——_———r————r——————aer

Program: Bachelor in Life Science o
(Certificate / Diploma / Degree / Hon WIJ Semester - Il Session: 2024-2025

PART- A: Inh:uducﬂﬂn

I | Course Code Z0GE -02P
1 | Course Title Cell Biology and Histology
3| CourseType  |General Elective
4 | Pre-requisite Gf, any) As per Program

2 Course Learning

microscopic study to gain knowledge
# leam o identifyv cell organclles

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

Micratom

Out C i Eres i e e ;
utcomes (C1.0) ¥ Explain and demonstrate mitosis and meiogis division in onion root tip,
Crrass hopper testis, eic
= F Gain knowledge of Microtomy
6 | Credit Value 1 Credits | Credit =30 Hours Laboratary 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)
Modul Mo, of
ule Topics (Course contents) Period
qu.:'Fhld 1. Swdy 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 nselei.
of Course | 4, fsolation of mitochondria by differential centrifugation and identification of succinic
dehydrogenase in the mitochondral pellel
3, Chromosomse 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 grasshoppercockroach 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,
Hervous elc.
0. Preparation of Practical Record
11. Group discussion/Viva or Seminar presentation on related topics mentioned in Theory
pper
ik Prokaryote, Eukaryote, cell division, Mitasis, Melosis, DNA Separation, Histology of Ticsue,

Signature of Convener & Members {CBaS) :




PART-C: Learning Resources

_ Text Books, Reference Hooks and Others - ___:

Texi 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 Houss

Reference Books Recommended —

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

Online Resources— National Digital Library

#  http:i/ndliithgp.ac.inhe document/inflibnet epezp/inflibnet epep/IN le P P 1
L 512 51600 M 0 P S1604 516057e=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 (CTA): A ssignment/Seminar +Attiendance - 05

+ pblained marks in Assipnment shall be

| {(By Course Teacher) Total Marks - 15 | considered against 15 Marks
End Semester l[..nl:l-u:rrnmry / Field Skill Performanece: On spot Assessment | Managed by
Fxam {ESE_]: A, Performed the Task based on lab, work - 200 Marks | Course teacher

B. Spotting based on tools & technology {written) — 10 Marks jas per lah. status
C. Viva-voee (based on pdltiplﬂtﬂhnﬂﬂg‘} - 05 Marks

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

COURSE CURRICULUM

FAHT_—_A Introduction

FEnFOII e Semester - /III/V| Session: 2024-2025
(Certificate / Diploma / Degree) - _
I | Course Code ZOVAC-01

* | Course Title Public Health and Hygiene
4 | CourseType Value Added Course

4 | Pre-requisiteqr, any) As per Program

' # Understand the importance of hygiene.
# ldentify current national and global public health problems.
5 Course Learning. [» Aware about the issues of food safety, water safety, vaceination, and
Outcomes{(CLO) | obesity.

7 Create general medical awareness in daily life,
= Analvze the measures to live a healthy life.

6 | C

-

reditValue 2 CrElf_l_lt!i Credit= 15 Hﬂt.'r!.' -J'Enrnmg & Observation

7 | TotalMarks Max.Marks:50 | Min Passing Marks:20

PART -B: Content oftheCourse

i

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

- Limit

| Topics (Course Contents)

Mo, of
Period

e

'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 hygiens, Menstrual Hygiene, Ideal hand
| washing methods, Ideal tood keeping methods.

iy

Il

| Nutrition and Health: Classification of food into micro and macro nutrients. Balanced
diet. Importance of dietary fibres. Significance of breast feeding. Malnutrition

Gaoiter {cause, symptoms, precaution and cure).

anomalies: Anaemia (Iron and B12 deficiency), Kwashiorkar, Marssmus, Rickets,

I

Communicable/Contagious and Non-Communicable Diseases: Communicable viral
diseases: measles, chicken pox, swine flu (their causal agents, symptoms and prevention).
Communicable bacterial disenses: twberculosis, typhold, cholera (their causal agents,
symptoms and prevention). Sexually transmitted diseases: AIDS, Syphilis (their
ceusal agents, symptoms and prevention). Non-communicable diseases: hyperiension,
arthritis, Diabetes, peptic ulcer, obesity, depression and znxiety (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

Road Safety: Good Samaritan, General safety precautions on Road and Motion
Sickness. Fire Safety: Fire Control and Fire Extinguisher Categories.

Kepwords

Cardiopulmonary resuscitation (CPR). Blood Donation: Eligibility, Health Screening. '

Health, Hyglene, Nutrition, Disorders, Vaccination, Safety, Firs, H.I'a:qq’ Medicatton

Signature of Convener & Members {CBoS): |
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PART-C:Learning Resources
Text Books, Reference Books and Others
Text BooksRecommended -
#Mary Jane Schneider (201 1) Introduction to Public Health.
#Muthu, VK. (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 Mutrition.
¥ Wong, K.V. (2017) Nutrition, Health and Disease.
iDnline Resources—

= htips://www.fda.govidrugs/investigational-new-drug-i ication/general-drug-
*  https:/www.nfpa.org/news-blogs-and-articles/blogs2023/08/0 1 /fire-extinguisher-types
F  hrtps:iwww.redeross.org/take-a-class/cpr/performing-cpr/whai-is-
eprifti~text=What%201s% W the%: 20Purpose % 200l healtheare % 2workers % 20and % 20eme
ene ders.

#  hitps:/unesdoc.unesco.org/ark: 48223/ pf0000226792

Hnlirll! Resources—

. ® hitps: fepgp.inflibnet.ac.in/epgpdata’vploads’epgp content/S001827/PO01833/MIZ9447/ET/15
245666876.210 1. pdf

= https:www.nhm.gov.in/images/pd

ing material.pdf

Materiale/PDF English/irea

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

ContinuousInternal Assessment{CIA):15 Marks
EndSemesterExam{ESEK): 35Marks

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

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

(CLA): Fotal Marks -15 shall be considered against 15 Marks

(By Course Teacher) L

End Semester Two section ~A & B

Exam (ESE): EWtif’" A: QL ij?cﬁ‘-’c — 015 x1= 05 Mark; Q2. Shorl answer type- 5x2 =10Marks

Section B: Descriptive answer tvpe qis. lout of I from each unit-dx05=20Marks

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

COURSE CURRICULUM
PART-A: Introduction
g ﬁ:;?ﬂg;“}ﬂ;ﬁ;ﬂ’;::;“ Semester—IVIV/V/VI|  Session: 2024-2025
1 | Course Code LOSEC-0H i
1 | Course Title Vermiculture and Vermicom posting
3 | Course Type Skill Enhnn:-:m:nt Course .
4 | Pre-requisite {if, any) As per Program

# Learn the identifizble features of earthworm species for vermiculture and

Course Learning vermicomposting.
5 | Outcomes (CLQ) [# Cultivate the skills of vermiculture.

# Understand the challenges in vermiculiure and vermicomposting,
* Analyze the features of different vermicomposting metlods.
# Create entreprencurial prospects in this fleld,

After smecessfully completing this eourse, the students will be able to:

6 | CreditValue ' 2 Credits Credit = I5 Hours —Theoretical learning and
it (1C+1C) = 30 Howurs Laboratory or Field learning/Training
7 | Total Marks Max.Marks:50 | Min Passing Marks:20

PART -B: Content of the Course

Total No. of Teachinglearning Periods:

Theory-15 Periods (15 Hrs) and Lab. or Field learning/Training 30 Periods (30 Hours)

Module 1

Topies (Course contents)

| Mo. of |

Perind|

"mmrr i
E‘nnunu
I

General Introduction: Distribution and habit, habitat, Food: Phytophagous and Geophagous
canthwaorm. Marphology of earthworm. Ecological categories; Epigeic, Endopeic and Anecic
eanthworms. Ecological requirements: moisture, temperature, light, pH and, organic matter.
Ecosystem services: role played by eatthworms in soil ecosystem, Difference between
vermiculture and vermicomposting. Role of earthworm and vermicompost in growth of plants.
Vermiculture: Definition and features, Sslective featurss of earthworms for vermicubture.
Vermiculture methods: Wormery, breeding fechnigqees: indoor and outdoor cultures, monoculfure
and polyculture, merits and demerits. Obstacles in Vermiculture: Preventention and Management.
Vermicomposting: Definition and features. Scientific names and distinguishing features of native
and exofic venmicomposting earthworms (Native Indian earthworms. Periomx excovatus,
Perimmyx cevianensis, European earthworms. Elsewia forfde, Eivenia andrei, South African
earthworms, Eudvifusengemize), Principle of vermicomposting, Methods of vermicomposting:
Low-cost Floor beds, Grow bags & Tank system. Management during vermicomposting (Physical
and Biological). Products of vermicompesting, physiochemical features and their utility:
earthworm biomass (vermiprotein), venmicompost and vermiwash, Harvesting the vermicompost
& storage. Marketing prospects of Vermicomposting in Chbattisgarh and India,

| LabiFicld
Training

¥ Key to identify different types of earthworms.
#  ldentification of materials waste products for vermiculture and vermicomposting.
Contents) » Study of systematic position, hahits, and habitat & External charsclers of Eizenia ferida,

Study of Life stages & development of Etsenia ferida,

Culture of earthworms in Grow Bags.

Study of devices and instruments of Vermiculture and Vermicomposting,

Preparation of vennibed, maintenance of vermicompost & management of climatic conditions.

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

Coimbatore Method & Indore Method),
Creation of set up for vermiwash collection.

Field Visit to Vermicullure & Vermicomposting sites and interaction with self help groups/

personnel engaged in these activities,
Projects’ Assignments’ Chart’ Model preparation.
Practical Record

s
| »
%
=
; Study the effiects of vermicompost & vermiwash on any two shert duration plants.
=
b
e
h-2

15

| Keyveords Eartlworn, Vermicalture, Vermicomposiing, Fe.r.rrﬂurmﬁ- E‘mpﬂngs, NADEP.

Signature g{ﬂ‘wm& Members (CBoS): 2
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h’AHT—E:Lanmlng Resources

Text Books, Reference Books and Others

Text Books Recommended —

®  Chauhan, A, (201 2) Vermitechnology, Vermiculture, Vermicompost and Earthworms: Vermiculture,
Wermicomposting, Vermitechnology and Mirobes, Lambert Academic Publishing, Germany.

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

Kumar, A, (2005) Verms and Vermitechnology, APH Publishing.

Bhainagar & Patla 2007. Earthworm vermiculiure and vermin-composting, Kalyani Publishers New Delhi,
Sultan Ahmed [smail, 2005, The Earthworm Book, Second Revised Edition. Other India Press, Goa, India.
Panda Himadri: The Complete Technology Book on Vermiculture and Vermicompost {Earthworm) with
Manufacturing Process, Machinery Equipment Detsils & Plant Layout; Asia Pacific Business Press Inc.

#* EIRI Board : Hand Book Of Biofertilizers & Vermiculture.

YVYY W

Online Resourees—
# hittps: itech.tnauw.ac.in/o

lore%e 20method %200l laid % 20over % 20the %2 0moistened %6 2 ayer.

HI‘I“IE- Resources-
» hups:sim

PART-D:Assessment andEvaluation
Soggested Continnous Evaluation Methods:
MaximumMarks: 50 Marks

ContinnonsInternal Assessment{CIA):15 Marks
EndSemesterExam({ESE):35Marks

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

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

By Course Coordinator) [Total Marks - 15 considered apainst 15 Marks |

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

Exam {ESE} A, Performed the Tazk bazed on learned skill - 20 Marks CMrdi'ﬂgﬁ-}r a5
B, Spotting bazed on tools (written) — 10 Marks per skilling
C. Viva-voee (based on pr[nﬁplr.u'lnrhnplﬁxﬂ] - 05 Marks

Name and Signature of Convener & Members of CBoS: -
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