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MIR

UG0802 -ZOO-51T-101-
Diversity & Biology of
Non-Chordates

MIR

UG0802 -ZO0-51P-102-
Practicals based on
Diversity & Biology of
Non-Chordates

11

MIR

UG0802 -ZO0O-52T-103-

Diversity of Chordates and
Developmental Biology of
Vertebrates
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Diversity of Chordates &
Developmental Biology of
Vertebrates

MIR

UG0802 -ZO0-63T-201-
Economic Zoology &
Ethology

MIR

UG0802 -ZO0-63P-202-
Practicals based on
Economic Zoology &
Ethology

MIR

UG0802 -ZO0-64T-203-
Cell Biology & Genetics,
Biotechnology

MIR

UG0802 -ZO0-64P-204-
Cell Practicals based on
Biology & Genetics,
Biotechnology

MIR

UG0802 -ZO0-75T-301-
Animal Physiology &
Biochemistry

10.

MIJR

UG0802 -ZO0O-75P-302-
Practicals based on
Animal Physiology &
Biochemistry

11.

MIR

UG0802 -ZOO-76T-303-
Microbiology,
Immunology &
Biostatistics

12.

MIR

UGO0802 -Z00-76P-304-
Practicals based on
Microbiology,
Immunology &
Biostatistics
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Examination Scheme:

CA: Continuous Assessment

EoSE: End of Semester Examination

1:

2.

1 credit = 25 marks for examination/evaluation

For Regular Students there will be Continuous Assessment, in which sessional
work and the terminal examination will contribute to the final grade. Each course
in Semester Grade Point Average (SGPA) has two components- Continuous
Assessment (20% weightage) and (End of semester examination) EoSE (80%
weightage).

For Regular Students,75% Attendance is mandatory for appearing in the EoSE.

To appear in the EoSE examination of a Course/Subject a regular student must
appear in the mid-semester examination and obtain at least a C grade in the
Course/Subject.

Credit points in a Course/Subject will be assigned only if, the regular student
obtains at least a C grade in the CA and EoSE examination of a Course/Subject.

In the case of Non-Collegiate students there will be no Continuous assessment and
credit points in a Course/Subject will be assigned only if, the Non-Collegiate
student obtains at least a C grade in the EoSE examination of a Course/Subject.
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Examination Scheme for Continuous Assessment (CA):

DISTRIBUTION OF CONTINUOUS ASSESSMENT (CA) MARKS
o THEORY PRACTICAL
o
a +
S B 8 g
& Weightage 3 ,E = éa
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No. internal = %‘ § 5 9 v g ﬁ 2| o %
- =
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2 >
< = 80-
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2 >
s | 18 5 5 125025125 25|25

VAC: Value Added Course; AEC: Ability Enhancement Course; SEC: Skill Enhancement
Course

Note:

1. Continuous Assessment will be the sole responsibility of the teacher concerned.

2. For Continuous Assessment no remuncration will be paid for paper setting, Evaluation,
Invigilation etc.

3. For Continuous Assessment Paper setting and Evaluation responsibility will be of teacher
concern.

4. For Continuous Assessment no Answer sheets/question papers etc. will be provided by
the University.

5. Colleges are advised to keep records of CA, attendance etc.
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Examination Scheme for EoSE:

Regular Students:

Type of

Examination

Course Code
and
Nomenclature

Duration of
Examination
(Hrs)

Maximum
Marks

Minimum Marks

Theory

UG0802 -
Z0O0O-51T-
101- Diversity
& Biology of
Non-Chordates

CA 1

CA 20

CA 8

EoSE 3

EoSE 80

EoSE 32

Practical

UG0802 -
Z00-51P-
102- Practicals
based on
Diversity &
Biology of
Non-Chordates

CA 2

CA 10

CA +

EoSE 4

EoSE 40

EoSE 16

Theory

UG0802 -
700-52T-
103- Diversity
of Chordates &
Developmental
Biology of
Vertebrates

CA 1

CA 20

CA 8

EoSE 3

EoSE 80

EoSE 32

Practical

UG0802 -
Z00-52P-
104- Practicals
based on
Diversity of
Chordates &
Developmental
Biology of
Vertebrates

CA 2

CA 10

CA 4

EoSE 4

EoSE 40

EoSE 16

Theory

UG0802 -
Z00-63T-
201- Economic
Zoology &
Ethology

CA 1

CA 20

CA 8

EoSE 3

EoSE 80

EoSE 32

Practical

UG0802 -
Z00-63P-
202- Practicals
based on
Economic

CA 2

CA 10

CA B

EoSE 4

EoSE 40

EoSE 16
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Zoology &
Ethology

Theory

UG0802 -
200-64T-
203- Cell
Biology &
Genetics,
Biotechnology

CA 1 CA

20

CA 8

EoSE 3 EoSE

80

EoSE 32

Practical

UG0802 -
700-64P-
204- Practicals
based on Cell
Biology
&Genetics,
Biotechnology

CA 2 CA

10

CA 4

EoSE 4 EoSE

40

EoSE 16

Theory

UG0802 -
Z00-75T-
301- Animal
Physiology &
Biochemistry

CA 1 CA

20

CA 8

EoSE 3 EoSE

80

EoSE 32

Practical

UG0802 -
Z700-75P-
302- Practicals
based on
Animal
Physiology &
Biochemistry

CA 2 CA

10

CA 4

EoSE 4 EoSE

40

EoSE 16

Theory

UG0802 -
Z00-76T-
303-
Microbiology,
Immunology &
Biostatistics

CA 1 CA

20

CA 8

EoSE 3 EoSE

80

EoSE 32

Practical

UG0802 -
Z700-76P-
304- Practicals
based on
Microbiology,
Immunology &
Biostatistics

CA 2 CA

10

CA 4

EoSE 4 EoSE

40

EoSE 16

The Theory question paper will consist of two parts A & B.
PART-A: 20 Marks
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Part A will be compulsory having 10 very short answer-type questions (with a limit of

20 words) of two marks each.
PART-B: 60 Marks

Part B of the question paper shall be divided into four units comprising question
numbers 2-5. There will be one question from each unit with internal choice. Each
question will carry 15 marks.

For Practical Examination, the scheme is provided with the detailed syllabus of
concerned course.

Non-Collegiate Students:

Type Course Code and Duration of = Maximum Minimum
Nomenclature Examination | Marks Marks
(Hrs) (EoSE) (EoSE)
Theory UG0802 -ZOO-51T- 3 100 40
101- Diversity &
Biology of Non-
Chordates

Practical UG0802 -ZOO-51P- 4 50 20
102- Practicals based on
Diversity & Biology of
Non-Chordates

Theory UG0802 -ZOO-52T- 3 100 40
103- Diversity of
Chordates &
Developmental Biology
of Vertebrates

Practical UGO0802 -ZOO-52P- -+ 50 20
104- Practicals based on
Diversity of Chordates
& Developmental
Biology of Vertebrates

Theory UG0802 -ZOO-63T- 3 100 40
201- Economic
Zoology & Ethology

Practical UG0802 -ZOO-63P- -+ 50 20
202- Practicals based on
Economic Zoology &
Ethology
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Theory UG0802 -ZO0O-64T-
203- Cell Biology,
Genetics &
Biotechnology

Practical UG0802 -Z0O0-64P-
204- Practicals based

on

Cell Biology, Genetics

& Biotechnology

Theory UG0802 -ZOO-75T- 3

301- Animal
Physiology &
Biochemistry
Practical UG0802 -ZOO-75P-
302- Practicals based

on

Animal Physiology &

Biochemistry
Theory UG0802 -ZOO-76T-
303- Microbiology,
Immunology &
Biostatistics
Practical UG0802 -ZOO-76P-
304- Practicals based
Microbiology,
Immunology &
Biostatistics

on

100

50

100

50

100

50

The Theory question paper will consist of twe parts A & B.

PART-A: 20 Marks

11

40

20

40

20

40

20

Part A will be compulsory having 10 very short answer-type questions (with a limit of

20 words) of two marks each.

PART-B: 80 Marks

Part B of the question paper shall be divided into four units comprising question

numbers 2-5. There will be one question from each unit with internal choice. Each

question will carry 20 marks.

For Practical Examination, the scheme is provided with the detailed syllabus of

concerned course.
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Detailed Syllabus

UG0802 - ZOO- 51T-101- Diversity & Biology of Non-Chordates

UG0802 -ZO0O-51P-102- Practicals based on Diversity & Biology of Non-

13

Chordates
I Semester -Zoology
Code of . NHEQ .
Semester he Course Title of the Course/Paper FLevel Credits
200- Diversity & Biology of Non-
I 51T-101 Chordates 5 6
Z00-51P- | Practicals based on Diversity &
102 Biology of Non-Chordates
Level of | Type of Crpdit s ribetion Oltered Course Delivery
C the C 0o NC | Method
-ourse ¢ Lourse Theory | Practical | Total Student etho
Lectures: 60
lectures
including
diagnostic and
informative
5 Major 4 2 6 Yes R
during lecture
hours and 30
Hours of
Practical
training/demonst
ration.

List of Programme
Codes in which

B.Sc. Chemistry: UG0804

Offered as Minor B.Sc. Botany: UG0805
Discipline
Prerequisites XII Pass

o e The main purpose of introducing this course is to
Objectives of the teach the students the Morpho-taxonomy, and
Course: evolutionary relationships among and between

non-chordates and chordates

along with creating
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awareness and concern towards the importance of
animal diversity for human survival and its
socioeconomic significance.

e In addition to this, the course is aimed at
nurturing skills of conducting scientific inquiry
and experimentation in the field of amimal
diversity to acquire knowledge of fundamental
concepts and theories of animal diversity.

Detailed Syllabus
ZOO0O- 51T-101: Diversity & Biology of Non -Chordates

UNIT-I
Principles of taxonomy: International code of nomenclature; Concept of five

kingdom system; basis of classification: symmetry, coelom, segmentation,
embryogeny and levels of organization, Invertebrate versus vertebrate (comparison)
3 Hrs

Protozoa: General characteristics and classification up to classes; Habit, Habitat,
Morphology, locomotion, nutrition, reproduction and economic importance of

protozoa: Paramecium 6 Hrs

Porifera: General characteristics and Classification up to classes; Canal system in
Porifera; Habit, Habitat, Morphology, reproduction, regeneration and economic
importance of sponges and life cycle: Sycon 6Hrs

UNIT-11

Coelenterata (Cnidaria): General characteristics and Classification up to classes;
Polymorphism; Coral, Coral reefs and their economic importance, Habit, Habitat,
Morphology, reproduction and life cycle: Obelia. 7 Hrs

Platyhelminthes and Nemathelminthes: General characteristics and Classification
up to classes; parasitic adaptations, phylogenetic significance of flatworms; Habit,

Habitat, morphology, organ systems: digestive, circulatory, excretory, nervous,

reproductive and life cycle: Taenia and Ascaris 8 Hrs
UNIT-IIT
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Annelida: General characteristics and Classification up to classes; Habit, Habitat,
Morphology, organ systems: locomotion, digestive, circulatory, excretory, nervous,

reproduction and life cycle: Neanthes (Nereis). 6Hrs

Arthropoda: General characteristics and Classification up to classes; Larval forms in
crustacea, Metamorphosis and Social organization in insects; Habit, Habitat,
Morphology, organ systems: digestive, circulatory, excretory, nervous, reproductive

and life cycle: Prawn 7 Hrs

Onycophora: Annelidian, Molluscan and Arthropodian characters of Peripatus
2 Hrs
UNIT-IV

Mollusca: General characteristics and Classification up to classes; Torsion and
detorsion in Gastropoda; Pearl formation. Habit, Habitat, Morphology, organ systems:
locomotion, digestive, circulatory, excretory, reproductive and life cycle: Pila.

7 Hrs
Echinodermata: General characteristics and Classification up to classes; Water-
vascular system in Asteroidea; Habit, Habitat, Morphology, organ system: digestive,

circulatory, excretory, reproductive and life cycle: Asterias. 4 Hrs

Hemichordata: Affinities with Chordata and Echinodermata, Systemic position and
Phylogeny of Balanoglossus 4 Hrs

Suggested Books and References:
1. Invertebrate Zoology. VII Edition, Barnes, R.D. (2006) Cengage Learning, India.

2. The Invertebrates: A New Synthesis. III Edition, Barnes, R.S.K., Calow, P., Olive,
P.J.W., Golding, D.W. and Spicer, J.I. (2002) Blackwell Science

3. Invertebrate Zoology. Jordan E.L., Verma P. S. (2022): S. Chand and Company
Limited.
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Invertebrate Structure and Functions. II Edition Barrington, E.J.W. (2012), EWP
Publishers

. Invertebrate Zoology: A Functional Evolutionary Approach. VII Edition, Ruppert,

E.E., Fox, R.S., Barnes, R. D. (2003) Cengage Learning, India

Biology of the Invertebrates. VII Edition, Pechenik, J. A. (2015) Mraw-Hill
Education

Safafdtrar Mali, P. C., Singh, M., Kumari, V. and Digarwal, G. L. (2023)
(Animal Diversity-B.Sc I Semester). Neelkanth Publishers (P) Ltd.

Suggested E-roesources:

1.

Kachhwaha, N and Kaushik, P (2019): Freely online available gaming

websiteinnovativezoology.com to study vertebrate and invertebrate classification.

Course Learning Qutcome:

Upon completion of the course, students will have knowledge of:

Morpho-taxonomy and structural organization of non-chordata and chordata

groups.
e Diversity of non-chordata and chordata groups.
e Evolutionary relationships and phylogeny of non-chordates and chordates through
functional and structural similarities.
e Economic importance of non-chordates and chordates and their significance in the
ecosystem.
Practical Syllabus
UG0802 -ZO0O-51P-102- Practicals based on Diversity & Biology of Non-
Chordates
Signature of Dean Signature of BoS Signature Of DR
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Organization and working of Optical Microscope: Dissecting and compound
microscopes.

General methods of microscopic slide preparations: Narcotization; fixing and
preservation; washing; staining; destaining; dehydration; clearing and mounting.
General idea of composition, preparation and use of:

i. Fixatives: Formalin, Bouin's fluid.
ii. Stains: Aceto-carmine, Aceto-orcein, Haematoxylin, Eosin.

ili. Common reagents: Normal saline, Acid water, Acid alcohol and Mayer's

albumin.

Study of Microscopic Slides and Museum Specimens:

Protozoa: Fuglena, Amoeba, Plasmodium, Paramecium (W.M.), binary fission,

conjugation)
Porifera: Leucosolenia, Euplectella, Spongilla, sycon

Coelenterata: Millipora, Physalia, Aurelia, Velella, Sea anemone, Gorgonia,
Stone corals.

Platyhelminthes: Taenia (WM), Cysticercus larva, Fasciola (WM), Miracidium,
Sporocyst, Redia, Cercaria and Metacercaria Larvae of Fasciola.

Aschelminthes: Ascaris

Annelida: Neanthes(Nereis), Aphrodite, Pontobdella, Arenicola, Glossiphonia,
Hirudinaria.

Onychophora: Peripatus
Arthropoda: Limulus, Scorpion, Centipede, Millipede, Lepas, Crab, Mantis,

Pediculus, Termite, Cyclops, Daphnia, crustacean larvae (Nauplius, Zoea, Mysis,

Megalopa),

Mollusca: Chiton, Aplysia, Dentalium, Cypraea, Mpytilus, Loligo, Octopus,
Nautilus. Glochidium larva

Echinodermata: Asterias, Antendon.

Anatomy:
Pila: External features and nervous system.
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Prawn: External features, appendages, alimentary canal, and nervous system.

6. Study of the following through Permanent Slide Preparation: Fuglena,

Paramecium, Sponge spicules, Gemmule, Obelia colony, Statocyst and hastate

plate of prawn, osphradium and gill lamella of Pila

7. Education tour and report preparation on the study of local invertebrate fauna

Scheme of Practical Examination and Distribution of Marks

S.No. Practical Exercise Regular
Students
1. Major exercise 6
2 Minor exercise 4
c Permanent slide preparation 4
3. Identification and comments on Spots 16
(1to 8)
4.  Viva Voce 5
5. Class Record 5
10%+40=50
Note:

*Internal marks for regular students only.

Ex. /N.C.
Students

12
6

6
16

10

50

1. Anatomy: Study of systems of the prescribed types with the help of dissection.

Detailed charts/Dissection softwares/virtual tools/models can also be utilized to

study anatomy.

2. With reference to microscopic slides, in case of non-availability, the exercise

should be substituted with diagrams / photographs.

3. Candidates must keep a record of all work done in the practical class and submit

the same for inspection at the time of the practical examination.

4. Mounting material for permanent preparations would be as per the syllabus or as

available through collection and culture methods.

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-II)
p.& | Ta
Dy. Registrar
(Academic)

AIniversity of Rajasthan
JIAIPUR




19

5. It should be ensured that animals used in the practical exercises are not covered

under the wild life act 1972 and amendments made subsequently.
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UG0802 -Z0O0-52T-103- Diversity of Chordates & Developmental Biology of

Vertebrates

UG0802 -ZO0-52P-104- Practicals based on Diversity of Chordates &
Developmental Biology of Vertebrates

II-Semester -Zoology

Semester { ode of Title of the Course/Paper NHEQF | (edits
the Course Level
Diversity of Chordates &
Z0OO0O-52T- | Developmental Biology of
. 103 Vertebrates 5 6
Z0OO-52P- | Practicals based on Diversity of
104 Chordates & Developmental
Biology of Vertebrates
Level of | Type of Credit Distribution Oftored Course Delivery
Course the Course i Method
Theory | Practical | Total | Student
Lectures: 60
lectures including
diagnostic and
informative
assessments
5 Major 4 2 6 Yes during lecture
hours and 30
Hours of
Practical
training/demonstr
ation.

List of Program Codes
in which Offered as
Minor Discipline

B.Sc. Chemistry: UG0804
B.Sc. Botany: UG0805

Prerequisites B.Sc. I Semester (Bio Group)
¢ The course offers a complete understanding about
diversity and classification of Chordate animals.
Objectives of the e It educates the students regarding general and
Course: specific characteristics of chordates. Thorough

understanding of their affinities and evolutionary

aspects of chordates will
students.

be developed 1n
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e The course will also provide a glimpse of scope
and historical background of developmental
biology to the students.

o It will impart knowledge regarding basic
concepts of differentiation, morphogenesis and
pattern formation and insight into stem cells and
cloning.

¢ Understanding of  essential events  of
developmental biology will be imparted through
proper explanation of gametogenesis, stages of
embryonic development and foetus formation.

Detailed Syllabus
Z0O0-52T-103: Diversity of Chordates & Developmental Biology of Vertebrates

Unit-I

General characteristics and classification of Chordata up to classes; Urochordata:
General characteristics and classification up to sub-classes, Study of Herdmania and
its affinities 4 Hrs

Cephalochordata: General characteristics and classification up to sub-classes, Study
of Branchiostoma (Amphioxus) and its affinities 4 Hrs

Cyclostomata (Agnatha): General characteristics and classification up sub-class;
Study of Petromyzon and its affinities 3 Hrs

Pisces: General characteristics and classification up to sub-classes; Types of fins and
scales, swim bladder, Weberian ossicles, Parental care and migration in fishes.
4 Hrs

Unit-11

Amphibia: General characteristics and classification up to sub-classes; origin and

evolution of Amphibia; Neoteny; Parental care in Amphibians. 4 Hrs

Reptilia: General characteristics and classification up to sub-classes; Identification of

poisonous and non-poisonous snakes. 3 Hrs
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Aves: General characteristics and classification up to sub-classes; Flight adaptations
and Migration in birds. 4 Hrs

Mammals: General characteristics and classification up to sub-classes; Dentition in
Mammals; Adaptive radiation in mammals. 4 Hrs

Unit-111

Scope and History of Developmental Biology; Early Embryonic Development:
Gametogenesis: Spermatogenesis and Qogenesis; 4 Hrs

Fertilization; Cleavage: planes and patterns of cleavage; blastulation and morulation;

parthenogenesis 3 Hrs

Gastrulation: Types of morphogenetic movements; Embryonic induction; Fate of
germ layers, Fate maps 4 Hrs

Early embryonic development of frog (up to neurulation) and chick (up to 96 hrs).
4 Hrs

Unit-IV

Metamorphosis and its hormonal regulation in frogs; Regeneration of limb in frog
5 Hrs

Types and functions of extra embryonic membranes in chick development

2 Hrs
Types, formation and functions of placenta in mammals, Implantation, Pregnancy and
Parturition 5 Hrs
Teratology and Developmental disorders. 3 Hrs
Suggested Books and References:
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. Biology. Campbell & Reece (2005)., Pearson Education, (Singapore) Pvt. Ltd.

Chordate Zoology. Jordan E.L., Verma P. S. (2022) S. Chand and Company
Limited.

Biology, 6th edition. Raven, P. H. and Johnson, G. B. (2004) Tata McGraw Hill
Publications. New Delhi.

Analysis of Vertebrate Structure. Hilderbrand, M and Gaslow G.E.. John Wiley
and Sons

Principles of Developmental Biology (4th edition). Wolpert, L & Tickle, C
(2011). Oxford University Press, ISBN: 9780198792918

Patten's Foundations of Embryology. Carlson, Bruce M (1996). McGraw Hill, Inc.
ISBN: 9780070634275

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

Comparative Anatomy and Development Biology of Vertebrates (2024) Dr
Jyotsna Jain, Dr Dev D. Patel, Dr Pallavi Kaushik and Dr Dau Lal Bohra.Text
book for B.Sc. I Semester, Neelkanth Publishers (P) Ltd, Jaipur, India 2024
ISBN: 978-93-5736-733-2.

Developmental Biology. X Edition. Gilbert, SF (2014) Sinauer Associates, Inc.,
Publishers, Sunderland, Massachusetts, USA. ISBN : 9780878939787

An Introduction to Embryology. Balinsky, B.I. (2008). International Thomson
Computer Press.

Suggested E-resources:

L

Meena G, 2020. Developmental Biology, Glossary, Ideal International Publication
Pvt. Ltd.
https://drive.google.com/file/d/1ebK1B6QHc6fIG6CXaGicmXTZIY 6VkOxi/view

Zusp=drivesdk

Course Learning Qutcome:

Upon completion of this course, students will be able to:

Know about the levels of organization among different groups of vertebrates.
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e Understand how chordates evolved during the course of evolution through
succession.
e Know the evolution of different concepts in developmental biology.

e Understand the process of gamete formation from stem cell population to mature
ova and sperm.

e Comprehend the sequence of steps leading to the formation of gametes and
development of embryo.

e Know the mechanisms underpinning cellular diversity and specificity in animals.

e Have the knowledge about the methods and tools related to developmental

biology which help to understand different processes of embryogenesis.

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-II)
p.& | Ta
Dy, Registrar

(Academic)
AIniversity of Rajasthan
JIAIPUR




il.

1il.

V.

V1.
Vil.

25

Practical Syllabus

UG0802 -ZO0-52P-104- Practicals based on Diversity of Chordates &
Developmental Biology of Vertebrates

. Anatomy: Study of swim bladder and Cranial nerves in any edible fish

Study of microscopic slides and museum specimens:

Protochordates: Herdmania, Ciona, Botryllus, Amphioxus, Doliolum,
Oikopleura, Pyrosoma, Tadepole larva of Ascidia

Agnatha: Petromyzon, Myxine, Ammocoete larva.

Pisces: Zygaena (Sphyrna), Torpedo, Pristis, Chimaera; Acipenser, Amia or
Lepidosteus, Labeo, Clarias, Anguilla, Hippocampus, Exocoetus, Echenies, any
flat-fish, Syngnathus, Protopterus, Lepidosiren, Neoceratodus, Notopterus.
Amphibia: Icthyophis, Necturus, Proteus, Ambystoma, Salamander, Axolotl,
Siren, Alytes, Hyla, Pipa, Rachophorus, Rana

Reptilia: Testudo, Chelone and fresh water tortoise, Sphenodon, Hemidactylus,
Phrynosoma, Draco, Calotes, Chameleon; Eryx, Hydrophis, Krait, Naja, Viper,
Bungarus, Crocodilus, Alligator.

Aves: Pavo cristatus (peacock), Choriotis (Great Indian Bustard), Columba
Mammalia: Ornithorhynchus,  Echidna, Tachyglossus,  Didelphys,
Kangaroo, Bat, Loris, Manis, Mongoose, Otter

Study of the following through Permanent Slide preparations: oral hood of

amphioxus, scales of fishes, hair of mammals

. Frog - Study of developmental stages - through permanent slides (whole mounts

and sections) — cleavage stages, blastula, gastrula, neurula, tail bud stage, tadpole

external and internal gill stages.
Study of Chick Embryo: 18 hrs, 21 hrs, 24 hrs, 33 hrs, 48 hrs, 72 hrs and 96 hrs of
incubation.

. Window making in chick eggs to study the various incubation stages of

developing chick embryo
Study of extra-embryonic membranes in chick development.

. Educational tour: Visit to Zoo/National Park/Sanctuary and submission of report.
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Scheme of Practical Examination and Distribution of Marks

S.No. Practical Exercise Regular Ex. /N.C.
Students Students
Major exercise 6 12
Permanent slide preparation 4 6
Developmental Biology 4 6
Identification and comments on Spots 16 16
(1toB)

Note: Spot 1 to 4 from Chordata and 5
to 8 from Developmental Biology.

Viva Voce 5 10
Class Record 5
10*+40=50 50

Note:

*Internal marks for regular students only.

1.

Anatomy: Study of systems of the prescribed types with the help of dissection.
Detailed charts/Dissection softwares/virtual tools/models can also be utilized to

study anatomy.

With reference to microscopic slides, in case of non-availability, the exercise

should be substituted with diagrams / photographs.

Candidates must keep a record of all work done in the practical class and submit

the same for inspection at the time of the practical examination.

Mounting material for permanent preparations would be as per the syllabus or as
available through collection and culture methods.

It should be ensured that animals used in the practical exercises are not covered

under the wild life act 1972 and amendments made subsequently.
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Syllabus

UG0802 -ZO0-63T-201- Economic Zoology & Ethology

UG0802 -ZO0-63P-202- Practicals based on Economic Zoology & Ethology

III SEMESTER -Zoology

Semester t(l::;:dét;}lfrse Title of the Course/Paper ::E]QF Credits
Z00-63T- | Economic Zoology & Ethology
I 201 Practicals based on Economic 6 4
Z00-63P- | Zoology & Ethology
202
Level of | Type of Sret Ut it Offered Course Delivery
Course the Course o Method
Theory | Practical | Total | Student
Lectures: 60
lectures including
diagnostic and
informative
6 Major 4 2 6 Yes assessments during
lecture hours and 30
Hours of Practical
training/demonstrati
O1.

List of Programme
Codes in which

B.Sc. Chemistry: UG0804

Offered as Minor B.Sc. Botany: UG0805
Discipline
Prerequisites B. Sc (Bio Group) I SEM
e Gain knowledge about silkworms rearing and their
products; Bee keeping equipment and apiary
management.
Objectives of the ® Acquaint knowlc?dgc on dairy animal managcm(%nt,
Coiiai: th{.: brccd§, and diseases of cattle and learn the testing
milk quality.
e Acquaint knowledge about the culture techniques of
fish, prawn and poultry.
e Acquaint the knowledge about basic procedure and
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methodology of Vermiculture. Learn various
concepts of lac cultivation.

e Learn the various pests and diseases and their
management strategies

e Students can start their own business i.e. self-
employments. and Get employment in different
applied sectors

o To equip learners with a sound knowledge of how
animals interact with one another and their
environment.

e To enable the learners to understand different
behavioral patterns.

Detailed Syllabus
Z00-63T-201: Economic Zoology & Ethology
UNIT 1

Sericulture: Silkworm species, host plants, types of silk, economic importance of
silk, Moriculture: life cycle of mulberry silkworm, silk production, processing of silk,

associated enemies, diseases and their management. 4 Hrs

Lac culture: Life cycle of lac insect, general practices and management of lac
cultivation, processing of lac, composition, properties and products of lac, associated

enemies, diseases and their management. 4 Hrs
Apiculture: Species of domesticated honey bee, life cycle of honeybees, indigenous
and artificial bee hives, management of beekeeping, by-products, associated enemies,

diseases and their management, apiculture and apiary in India. 4 Hrs

Prawn culture: Culturable species, prawn hatcheries, culture practices, products and

maintenance of culture, associated diseases and their management. 3 Hrs
UNIT I1
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Vermiculture and Vermicomposting: Suitable and non-suitable species,
conventional and commercial vermiculture (small- and large-scale vermicomposting),
harvesting, processing, problems related to vermicomposting 4 Hrs

Pearl culture and industry: Pearl producing molluscs, pearl formation, harvesting,
properties and composition of pearls. 3 Hrs

Pisciculture: Culturable species, edible fishes, seed production, hatcheries, feeding of
fishes, by-products of fish culture, associated diseases and their management.

4 Hrs
Poultry keeping: Indigenous and exotic breeds of poultry, housing system of poultry,

common poultry management practices, associated diseases and their management.
4 Hrs
UNIT III

Protozoan diseases: Malaria, African sleeping sickness, amoebic dysentery,
Leishmaniasis 3 Hrs

Helminth diseases: Outline of diseases caused by Platyhelminthes and
Aschelminthes 3 Hrs

Arthropod-borne diseases: Tick-borne diseases, Mite infestation, Insect-borne

diseases. 4 Hrs

Pest and their management: agricultural pests, stored grain pests, household pests,

Integrated pest management S Hrs
UNIT IV

Ethology: Introduction and history of Ethology Brain and behaviour, Limbic system
and Hypothalamus. 3 Hrs

Concepts of ethology: Fixed action pattern, sign stimulus, innate releasing
mechanism, action specific energy, motivation, imprinting and learning.

4 Hrs
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Communication: auditory, tactile, visual and chemical; Societies: Characteristics and

advantage with special reference to honey bee and monkeys. 4 Hrs

Biological clocks and animal behaviour: Biological rhythms and biological clocks.

Methods of studying animal behaviour. 4 Hrs

Suggested Books and References:

1.

Economic Zoology, Biostatistics and Animal behaviour, S. Mathur, 2009, Deep

and Deep Publicatons.

2. Economic Zoology, Shukla G.S. & Upadhyay V.B., 2017, Rastogi Publications.

3. Vermicomposting for sustainable agriculture, Gupta P. K, 2003, Agrobios India

4. A hand book of economic zoology, Ashan J. and Sinha S.P, 2010, S. Chand and
Company

5. Perspectives in Indian Apiculture, Mishra R. C., 1999, Allied scientific publ.
Bikaner India

6. A Textbook of Applied Entomology, Srivastava, K. P., 1988., Publ. Kalyani
Publishers, New Delhi.

7. Animal Behavior: An Evolutionary Approach, Alcock J., 2013, Sinauer
Associates.

8. Animal Societies and Evolution: Reading from Scientific America, 1981, Tophoff
H.R., W.H. Freedman and Co Ltd.

9. Animal Behavior, Breed M.D. and Moore J., 2015, Academic Press.

10. Animal Behavior, Mathur R, 2010, Rastogi Publications.

11. The ecology & Evolution of Animal Behavior, Werlace R.A., 1979, Good Year
Publishing Co., Inc.

12. Biological Rhythms, Kumar V., 2002, Narosa Publishing House, Delhi/ Springer-
Verlag.
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Suggested E-Resources:

1.
2
3.

https://vidvamitra.inflibnet.ac.in/content/index/6018e55{8007bec1c22166b0/ET

https://vidyamitra.inflibnet.ac.in/content/index/6018e69d8007be8bc42166afl/ET

https://vidvamitra.inflibnet.ac.in/index.php/content/index/5fd9f1678007bef4453de
367

https://vidvamitra.inflibnet.ac.in/inde
x.php/content/index/6018dbb48007be63c12166ae

Course Learning Qutcome: Upon completion of the course, students will be able to:

Understand the economic importance of non-chordates and chordates and their
significance in the ecosystem.

Comprehend the life cycle of specific parasites, the symptoms of the disease and
its treatment and apply simple preventive measures for the same.

Gain knowledge on animals useful to mankind and the means to make the most of
it.

Learn the modern techniques in various industries of beneficial animals.

Pursuing entrepreneurship as careers

Understand the main historical ideas that underpin animal behaviour theory.
Critically review hypotheses to explain animal behaviour.

Gain an insight into different types of animal behaviour and their role in
biological adaptations.

Practical Syllabus

UG0802 -ZO0O-63P-202- Practicals based on Economic Zoology & Ethology

1. Study of Microscopic Slides/models/ photographs of the following: Plasmodium,
Giardia, Toxoplasma, Trypanosoma, Bedbugs, mosquito (any), Pediculus
humanus capitis, Xenopsyllacheopis, aphid, Tribolium, Tenia solium, Fasciola
hepatica, Ascaris, Waucheria,

2. Study of Museum Specimens/ photographs/ Models of following: silk moth
species, earthworm species, Prawn, Pearl oyster, poisonous spiders, scorpion, ants,
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Centipede, ear wig, types of honey bees, cockroach, crickets, grasshopper, edible

fishes, fur, feathers, corals, cowrie.

3. To study life cycle of silk worm and different types of silk yarns available in the
market.

4. To study the qualitative analysis of honey.

5. To study the construction of vermicomposting bins and devices used for
vermicomposting.

6. Study to differentiate between original and artificial pearls.

7. To study the food preference and response to light in any of the stored insect pest

8. To study the antennal grooming in cockroach.

9. Study of chemical communication behaviour in Ants/earthworm.

10. Educational tour: Visit to any sericulture research and training Institute/ Apiary/
Poultry farm/ Aquaculture and report submission (Candidates are expected to
submit a detailed report of such visit)

Scheme of Practical Examination and Distribution of Marks
. . Regular
S.No. Practical Exercises Ex. /N.C. Students
Students
Exercise based on sericulture, apiculture,
L. 6 12
lac culture.
2 Exercise based on vermiculture, pearl 4 6
" lculture, aquaculture.
3. [Exercise based on ethology 4 6
5 Identification and comments on Spots (1 16 16
to 8)
5. [Viva Voce 5 10
6. |Class Record and report 5
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10*+40=50 50

Note:

*Internal marks for regular students only.

1. With reference to microscopic slides, in case of non-availability, the exercise

should be substituted with diagrams / photographs.

2. Candidates must keep a record of all work done in the practical class and submit

the same for inspection at the time of the practical examination.

3. It should be ensured that animals used in the practical exercises are not covered
under the wild life act 1972 and amendments made subsequently.
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Syllabus

UG0802 -ZO0-64T-203- Cell Biology, Genetics & Biotechnology

UG0802 -ZO0-64P-204- Practicals based on Cell Biology, Genetics &

34

Biotechnology
IV Semester-Zoology

Code of . NHEQF .
Semester B Cotrse Title of the Course/Paper Level Credits

7.00-64T- | Cell Biology, Genetics &
v 203 Biotechnology 6 6

Z00-64P- | practicals based on Cell Biology,

204 Genetics & Biotechnology
Level of | Type of Credit Distribution :()}l?;(l;ed Course Delivery
Course the Course . Method

Theory | Practical | Total | Student
Lectures: 60

6 Major

lectures including
diagnostic and
informative
assessments

4 2 6 Yes during lecture

hours and 30
Hours of
Practical
training/demonstr
ation.

List of Programme
Codes in which

B.Sc. Chemistry: UG0804

Offered as Minor B.Sc. Botany: UG0805
Discipline
Prerequisites B. Sc (Bio Group) 111 SEM
This course will provide with a deep knowledge of Cell
Biology, Genetics and Biotechnology.
Objectives of the . Understand the role of different cell organelles in
Course:

the maintenance of life activities, the history and
basic concepts of heredity, variations and gene
interaction, the application of biotechnology in
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the fields of industry and agriculture.

. In addition to this, the course is aimed at
nurturing skills of conducting scientific inquiry
and experimentation in the field of recent
advancements, recent trends and technologies.

. Students can start their own business i.e. self-

employments and get employment in different
applied sectors.

Detailed syllabus

UG0802 -Z0O0-64T-203- Cell Biology, Genetics & Biotechnology

UNIT 1

Introduction to cell: Morphology, size, shape, characteristics and structure of
prokaryotic and eukaryotic animal cells; basic idea of virus and cell theory.
3 Hrs

Plasma membrane: Composition, Fluid mosaic model; Transport across the
membrane: active and passive transport, facilitated transport, diffusion, osmosis.
4 Hrs

Cell Organelles: Structure and functions of nucleus, mitochondria, endoplasmic

reticulum, ribosome (prokaryotic and ecukaryotic), Golgi complex, lysosome,

microbodies and centrioles. Structure and functions of cilia, flagella, and microvilli.
8 Hrs

UNIT 11

Cell Division: Mitosis, Meiosis, cell cycle. 4 Hrs

Prokaryotic chromosomes and eukaryotic chromosomes: Morphology, telomeres,
primary and secondary constrictions, chromatids; Giant chromosome types: Polytene
and Lampbrush. 4Hrs

Chromosomal organization: Euchromatin, heterochromatin, folded fiber model and

nucleosome concept. 4 Hrs
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Cell-Cell Junctions: Structure and Functions- Tight junctions, Desmosomes, Gap

junctions. 3 Hrs

UNIT 111

Mendel’s law of Imheritance: Principle of segregation, independent assortment,
dominance, Mendelian genetics in humans, Variety of gene expression- modifiers,
suppressors, pleiotropic gene, multiple alleles, Interaction of gene epistasis,

complimentary gene, duplicate gene. 4 Hrs

Linkage: Definition, coupling and repulsion hypothesis, linkage groups, Crossing
over- mechanism and theory; structure of chromosomes, extrachromosomal
inheritance- mitochondrial and plastids. 4 Hrs

Mutation: Definition, basic concept, also include types (spontaneous and induced);
mechanism of mutagenesis; base analogues, nitrous acid, hydroxyl amine, alkylating
agent, Acridine dyes, U.V. light. 4 Hrs

Genetic disorders: Down’s, Turner’s and Klinefelter’s syndromes, color blindness,
Hemophilia and Phenylketonuria. 3 Hrs

UNIT IV

Concept and scope of Animal Biotechnology: Cloning methods (Cell, Animal and
Gene cloning). Vectors- Plasmids, Cosmids, Lambda bacteriophages and Yeast
artificial chromosomes (YAC). 4 Hrs

Animal cell culture: Equipment and materials for animal cell culture; applications of
cell culture techniques; Recombinant DNA technology and its applications.
4 Hrs

Transgenesis: Methods of Transgenesis, Production of transgenic animals and their

application in Biotechnology; Stem cells: Types and their applications. 4Hrs

Dairy biotechnology: Food, drink and dairy biotechnology (outline idea only).

Fermented food production: dairy products, wine, beer, vinegar and food preservation.

3Hrs
Suggested Books and References:
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Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D. and James
Darnell, J. Molecular Cell Biology, Freeman, 7' edition 2013.

2. Cell Biology, Genetics, Molecular biology, Evolution and Ecology (2022) P.S.
Verma, V.K. Agarwal.

3. Cross A.E. and Nagle R.B. (2006). Cell Adhesion and Cytoskeletal Molecules in
Metastasis. Vol. XII, Springer Publication.

4. Karp G. John. (2013). Cell and Molecular Biology. Concepts and Experiments.7™"
Edition, Wiley & Sons Inc., New York.

5. Griffiths, AJ.F., J.H. Miller, Suzuki, D.T., Lewontin, R.C. and Gelbart, W.M.
(2009). An Introduction to Genetic Analysis. IX Edition. Freeman and Co., N.Y.,
USA.

6. Brown, T.A. (2015). Gene Cloning and DNA Analysis.7"Edition, Academic
Press, California, USA.

7. Gardner E.J. (2008). Principles of Genetics. VIII Edition, Simmons M.J. and
Snustad D.P. Willey, India.

8. Pierce B.A. (2008). Genetics-A Conceptual Approach. W.H. Freeman & Co., New
York.

9. Watson, J.D., Myers, R.M., Caudy, A. and Witkowski, J.K. (2007). Recombinant
DNA- Genes and Genomes- A Short Course. III Edition, Freeman and Co., N.Y.,
USA.

10. Biotechnology by U. Satyanarayan. (2010).

11. B.D. Singh. (2004). Biotechnology-Expanding Horizons. Kalyani Publishers, New
Delhi. India.

12. Current Frontiers and Perspectives in Cell Biology (2012). Stevo Najman.

13. Cooper, G. M., and Hausman, R. E. (2013). The Cell: A Molecular Approach (6
Ed.). Washington: ASM; Sunderland.

14. Principles of Genetics by Gardner (2008) (8" Edition).
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15. Genetics (2009) P.K. Gupta, Rastogi Publications.

16. Primrose S. B. and Twyman R. M: Principles of Gene Manipulation and
Genomics. John Wiley & Sons, 2013.

Suggested E-Resources:

1. The Cell: A Molecular Approach (2013) Geoffrey M. Cooper and Robert E.

Hausman. Sixth Edition. Sinauer Associates.

2. Principles of Molecular Biology (2023) Veer Bala Rastogi. Second Edition.
Medtech.

3. Genetics and Molecular Biology (Volume 1) Kohji Hasanuma. Encyclopedia of
Life Support Systems. UNESCO-EOLSS.

4. https://egyankosh.ac.in/handle/123456789/5504

Course Learning Qutcome: Upon completion of the course, students will be able to:

e Students will be able to explain the basic concepts of Cell Biology.
e Have an understanding of classical genetics.

e To impart knowledge and practical training in various techniques to develop

research in commercial and scientific application.

e Learn about biotechnology and its concepts as well as various scopes in
Biotechnology.

Practical Syllabus

UG0802 -Z00-64P-204- Practicals based on Cell Biology, Genetics &
Biotechnology

Exercises in Cell Biology:

1. Principle and uses of Microscopy.

2. Squash preparation for the study of mitosis in the onion root tip, permanent slides

of mitosis (all stages).
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3. Squash preparation for the study of meiosis in grasshopper or cockroach testes,

permanent slides of meiosis (all stages).

4. Study of giant chromosomes in salivary glands of Chironomus or Drosophila

larva.

5. Preparation of blood smear and differential staining of blood cells.

Exercises in Genetics:

6. Life cycle of Drosophila and an idea about its culture.

7. ldentification of male and female Drosophila.

8. Identification of wild and mutant (yellow body, ebony, vestigial wing and white

eye).

9. Study of permanent prepared slides: Sex comb and salivary gland chromosomes.

10. Numerical exercises on Monohybrid and dihybrid cross.

Exercises in Biotechnology:

11. Study of Lab instruments: Centrifuge, Autoclave, pH meter.

12. Isolation of DNA from cheek cells.

13. Separation of DNA by Agarose gel electrophoresis.

39

14. Chromatography: Paper/TLC chromatography for separation of dyes/Amino acids.

Scheme of Practical Examination and Distribution of Marks

S.No. Practical Exercises Regular Ex./N.C.
Students Students
1. [Exercise in Cell Biology 6 12
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2. |Exercise in Genetics 4 6
3. |Exercise in Biotechnology 4 6
4. Identification and comments on Spots (1 16 16
to 8)

5. [Viva Voce 5 10
6. |Class Record and report 5

10*+ 40 =50 50

Notes:

*Internal marks for regular students only

1. With reference to microscopic slides, in case of non-availability, the exercise

should be substituted with diagrams / photographs.

2. Candidates must keep a record of all work done in the practical class and submit
the same for inspection at the time of the practical examination.

3. Mounting material for permanent preparations would be as per the syllabus or as

available through collection and culture methods.
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Syllabus

UG0802 -ZO0O-75T-301- Animal Physiology & Biochemistry

41

UG0802 -ZOO0-75P-302- Practicals based on Animal Physiology & Biochemistry

V Semester-Zoology

Code of : NHEQF .
Semester the Course Title of the Course/Paper Tovd Credits
Z0O0O-75T- | Animal Physiology &
v 301 Biochemistry 7 6
Z0OO0O-75P- | Practicals based on Animal
302 Physiology & Biochemistry

Level of | Type of Lrodst Dustrbutios Siiss Course Delivery
Course the Course ; e Method
Theory | Practical | Total Student

Lectures: 60
lectures including
diagnostic and
informative
assessments

7 MJR 4 2 6 Yes during lecture

hours and 30
Hours of
Practical
training/demonstr
ation.

List of Programme
Codes in which

B.Sc. Chemistry: UG0804

Offered as Minor B.Sc. Botany: UG0805
Discipline
Prerequisites 1V Semester (B.Sc. Bio group)

The learning objectives of this course are as follows:

e To achieve a thorough understanding of various
Objectives of the aspects of physiological systems and their
Course: functioning in animals.

e To expand their knowledge
functioning of various organ

with respect to
systems such as
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muscular, nervous, digestive, circulatory, respiratory,
excretory, reproductive and endocrine in animals.

e To instill the concept of hormonal regulation of
physiology, metabolism and reproduction in animals.

e To provide insightful knowledge on the structure and
classification of carbohydrates, proteins, lipids and
enzymes.

Detailed Syllabus
Z00-75T-301 - Animal Physiology & Biochemistry

Unit - 1

Physiology of digestion: Definition of digestion; various types of digestive enzymes
and their digestive action in the alimentary canal, absorption and assimilation of the
carbohydrates, proteins, and lipids. 5 Hrs

Physiology of respiration: Definition of respiration; mechanism of breathing;
exchange of gases: transportation of oxygen and carbon dioxide in blood; regulation
of respiration, respiratory pigments. 5 Hrs

Physiology of blood circulation: Composition and functions of blood; mechanism of
blood clotting; heartbeat; cardiac cycle; blood pressure; body temperature regulation.
5 Hrs

Unit -11

Physiology of excretion: Kinds of nitrogenous excretory end products; Functional
architecture of nephron, mechanism of urine formation, hormonal regulation of water
and electrolyte balance (Homeostasis). 7 Hrs

Physiology of nerve impulse: Functional architecture of a neuron, origin and
propagation of nerve impulse, synaptic transmission, reflex arc. 4 Hrs

Physiology of muscle contraction: Functional architecture of skeletal muscles;
chemical and biophysical events during contraction and relaxation of muscle fibers.

4 Hrs
Unit -I11
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Physiology of reproduction: Control and regulations of testis and ovarian functions;
female reproductive cycles, implantation, parturition, and lactation in mammals.
Testes, and ovaries. 6 Hrs

Physiology of endocrine glands: type of endocrine glands and their secretions and
functions: Pituitary, adrenal, thyroid, pancreas. 6 Hrs

Hormonal regulation: mechanism of hormone action, feedback mechanism,
hypothalamic control of pituitary function. 3 Hrs

Unit-1V

Carbohydrates: Structure, classification and function of carbohydrates, Glycolysis,
Krebs’s cycle, and oxidative phosphorylation and gluconeogenesis. 6 Hrs

Proteins: Structure, classification and function of proteins, deamination,

transamination, decarboxylation, ornithine cycle, Enzymes; definition, classification,
inhibition, and regulation. S Hrs

Lipids: Structure, classification and functions of lipids; Beta-oxidation; brief account
of biosynthesis of triglycerides. 4 Hrs

Suggested Books and References —

1. A Text Book of Medical Physiology (2017) Arthur C. Guyton MD, Eleventh ed.,
JohnE. Hall, Harcourt Asia Ltd.

2. Animal Physiology, Roger Eckert and Randal, 4th ed, Freeman Co, New York.
3. Text Book of Animal Physiology, Veer Bal Rastogi, Kedarnath Ramnath, Meerut.

4. Animal Physiology, Eckert R., Randall D. J., Burggen W., French K., 1997,
Burggren WW & Co. Ltd.

5. Practical Zoology, Lal SS, 2014, Rastogi Publications.

6. Lehninger Principles of Biochemistry, Nelson DL and Cox MM, 2013, 6 edition
W. H. Freeman.

7. Animal Physiology and Biochemistry, Sastry KV. 2" edition Rastogi
Publications.
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Animal Physiology, Verma PS, Tyagi BS, Agarwal VK, 2004, 6" edition S.
Chand & Co.

Biochemistry of Biomolecules, Ritu Kamal 2006, Paragon International
Publishers

Biochemistry, Voet D and Voet JG, 2011, 4™ edition, John Wiley & Sons, Inc.
Concepts of Biochemistry, Gupta S.N., Rastogi Publications Meerut.
Zoology for Degree Students, Agarwal VK, S Chand and Company New Delhi.

Principles of Anatomy and Physiology, Tortora, G.J. and Derrickson, B.H., 2009,
XII Edition, John Wiley & Sons, Inc.

Suggested E-resources:

1.

National Institute of Science Communication & Information Resources
(NISCAIR) http://nsdl.niscair.res.in/

2. National digital library of India (NDL. India) http://ndl.iitkgp.ac.in/

3. https://onlinecourses.swayam?2.ac.in/cec19 bt02/preview

4. https://onlinecourses.nptel.ac.in/noc20_bt42/preview (Animal Physiology)

5. Virtual Labs (http//www.vlab.co.in)

6. http://www.ignouhelp.in/ignou-lse-05-study-material/ Animal Physiology
(English Hindi) http://rastogipublications.com/Rastogi-Publications-
SUCHIPATRA-2022-23-Mail.pdf

7. http://rastogipublications.com/Rastogi-Publications-SUCHIPATRA-2022-23-
Mail.pdf

8. https://www.schandpublishing.com/books/higher-education /sciences /zoology-
degree-students-semester-iv/9789352534104/

9. https://www.scribd.com/document/696830782/A-K-Jain-Physiology-Practical-
Manual
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Course Learning Outcomes:
By studying this course, students will be able to

e Have an enhanced knowledge and appreciation of animal physiology.
® Recognize and identify principal tissue structures and functions.

e Better understand the functions of important physiological systems including the

nervous system, muscular system, endocrine and reproductive system.

e Understand how these separate systems interact to yield integrated physiological

responses to maintain homeostasis in the body along with feedback mechanisms.

e Develop a strong foundation for research & employability skills using the
knowledge of biochemistry.

e Improve their perspective of health through deep study of physiology and

biochemistry.

Practical Syllabus
UG0802 -ZO0O-75P-302- Practicals based on Animal Physiology & Biochemistry

1. Counting of RBCs and WBCs using haemocytometer.
2. Estimation of hemoglobin by Sahli’s haemometer.
3. Estimation of haematocrit value (PCV).

4. Preparation of blood smear to study different blood cell types using Wright's or
Leishman stain.

5. Demonstration of enzyme activity (catalase) in the liver.

=y

. Study the effect of pH and temperature on salivary amylase activity.

7. Study of histological sections of various organs and major endocrine glands:
stomach, intestine, lungs, spleen, liver, kidney, spinal cord, pituitary, parathyroid,

thyroid, pancreas, adrenal gland, testis, and ovary.

8. Detection of proteins in the animal tissue/food samples.
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9. Detection of carbohydrates in the animal tissue/food samples.

10. Detection of lipids in the animal tissue/food samples.

11. Demonstration of separation of amino acids from a mixture using paper

chromatography/TLC.

Scheme of Practical Examination and Distribution of Marks

S.No. Practical Exercises Regular Ex. /N.C.
Students Students
1. |Major exercise (Physiology) 6 12
2. |Minor exercise (Physiology) 4 6
3. |Minor exercise (Biochemistry) 4 6
s Identification and comments on Spots (1 16 16
to 8)
5. [Viva Voce 5 10
6. |Class Record and report 5
10%+ 40 =50 50
Note:

*Internal marks for regular students only.

1. With reference to microscopic slides, in case of non-availability, the exercise

should be substituted with diagrams / photographs.

2. Candidates must keep a record of all work done in the practical class and submit
the same for inspection at the time of the practical examination.

3. Mounting material for permanent preparations would be as per the syllabus or as

available through collection and culture methods.
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4. Computer aided techniques should be adopted as per UGC guidelines.
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Syllabus

UG0802 -ZO0-76T-303- Microbiology, Inmunology & Biostatistics

UG0802 -ZO0-76P-304- Practicals based on Microbiology, Immunology &

VI-Semester-Zoology

Biostatistics

48

Code of . NHEQF .
Semester the Course Title of the Course/Paper e Credits
Z00-76T- | Microbiology, Immunology &
VI 303 Biostatistics 7 6
Z0OO0O-76P- | Practicals based on Microbiology,
304 Immunology & Biostatistics
Seveior Mlaenens Credit Distribution Offered Course Delivery
C the C NC |y ethod
DAL = L AUEAL Theory | Practical | Total Student SN
Lectures: 60
lectures including
diagnostic and
informative
assessments during
7 MJR 4 2 6 Yes lecture hours and
30 Hours of
Practical
training/demonstrat
ion.
List of Programme
Codes in which B.Sc. Chemistry: UG0804
Offered as Minor B.Sc. Botany: UG0805
Discipline
Prerequisites V Semester (B.Sc. Bio group)
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° The objectives of studying a combined course in
Microbiology, Immunology, and Biostatistics are
to develop a foundational understanding of
microorganisms, the immune system, and
statistical methods.

° Students will acquire practical skills in
microbiological and immunological techniques,
including culturing, staining, and identifying
microbes, as well as conducting immunoassays.

. The course aims to help students understand the
Objectives of the interplay between microbiology, immunology,
Course and biostatistics, applying statistical analysis to
interpret experimental data in these fields.

. It enhances abilities in designing experiments,
collecting and analyzing data, and drawing valid
conclusions, thereby  fostering  research
capabilities.

. The course prepares students for careers in
biomedical research, clinical diagnostics, public
health, and related fields by understanding the
applications of these disciplines in health and
disease.

Detailed Syllabus
Z00- 76T-303: Microbiology, Immunology & Biostatistics
Unit-1

History of Microbiology: Contributions of Anton van Leeuwenhoek, Louis Pasteur,
Edward Jenner and Robert Koch. 2 Hrs

Basic structural and functional characteristics of bacteria, fungus, cyanobacteria,

rickettsiae, chlamydiae, mycoplasmas and virus. Structural organization of bacteria-

flagella, capsule, cell wall, cell membrane, cytoplasm, chromosome, growth phases
4 Hrs

Techniques in Microbiology: pure culture technique, growth conditions
(temperature, pH, nutrients), Gram’s staining, fungal staining 3 Hrs

Bacterial diseases: causative agent, brief pathology, treatment, prevention of

Diphtheria, meningitis, tuberculosis, botulism, tetanus, leprosy 3 Hrs
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-II)
ﬁ,& | Ta
Dy. Registrar
(Academic)

AIniversity of Rajasthan
IAIPUR




50

Viral diseases: causative agent, brief pathology, treatment, prevention of influenza,
herpes, measles, chicken pox, small pox, rabies, polio, AIDS, covid-19. 3 Hrs
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Unit-11
Components of immune system: different types of cells and organs involved. 3 Hrs

Antigens: Essential features of antigen, antigenic determinants, Immunological
valence, adjuvants, haptens 2 Hrs

Antibodies: Nature and Primary structure of immunoglobulins; Types of
immunoglobulins: IgG, IgM, IgA, IgD and IgE and their structure and functions

2 Hrs
Antigen Antibody reactions: Precipitation and agglutination 2 Hrs

Types of immunity: Active and passive immunity, Cell mediated immunity, humoral

immunity, Auto immunity 3 Hrs

Basic idea of interferon, Complement system and MHC 3 Hrs
Unit I1I

Application of microbes: Use of microbes in fermented foods, dairy and beverages:

wine, beer, cheese, curd and vinegar 5 Hrs

Use of microbes in waste water treatment, bioremediation (brief idea) 4 Hrs

Types of vaccines: Live attenuated, inactivated vaccine, DNA and recombinant
vaccine 3 Hrs

Monoclonal antibodies production and application, Abzymes 3 Hrs

Unit-1V

Biostatistics and its applications, variable vs attributes, population vs sample,
arrangement of data, frequency distribution 3 Hrs

Graphical representation of data: line diagram, bar diagram, pie chart, histogram

and polygon 4 Hrs
Measures of central tendency: arithmetic mean, median, mode 4 Hrs
Standard deviation, standard error of mean 4 Hrs

Suggested Books and References:
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. Fundamentals of microbiology by Edward Alcamo. Benjamin/Cummings

publishing company, Inc.

Prescott’s Microbiology by Joanne. M. Willey, Linda Sherwood, Christoppher J.
Woolverton,2017. McGraw-Hill Education

Kindt, T. J., Goldsby, R. A., Osborne, B. A., & Kuby, J. (2007). Kuby
Immunology (6th ed.). New York: W.H. Freeman and Company.

Owen, J. A, Punt, J., Stranford, S. A., & Jones, P. P. (2018). Kuby Immunology
(8th ed.). New York: W.H. Freeman and Company.

Abbas, AK. & Lichtman, A.H. (2001). Basic Immunology: Functions and

Disorders of Immune System. US: W.B. Saunders.

Pagano, M., & Gauvreau, K. (2018). Principles of Biostatistics (2nd ed.). CRC
Press.

Rosner, B. (2015). Fundamentals of Biostatistics (8th ed.). Cengage Learning.

Microbiology -concepts and applications (2023) Micheal Joseph Pelczar, Eddie
Chin Sun Chan, Noel R. Krieg. McGraw-Hill Education

Delves, P.J., Martin, S.J., Burton, D.R., & Roitt, .M (2011). Roitt’s Essential
Immunology (12thed.). New Jersey, USA: John Wiley & Sons Ltd.

Suggested E-resources:

1.

Microbiology Society: Offers educational resources, including articles and

practical resources for learning microbiology.

2. OpenStax - Microbiology Textbook: A free, peer-reviewed textbook that covers a
wide range of topics in microbiology.
3. MicrobeWiki: A student-edited resource that provides detailed information on
various microorganisms.
4. Immunology Online Textbook: A comprehensive online textbook from NCBI that
covers various aspects of immunology.
5. Janeway's Immunobiology: A highly regarded textbook available online that
provides a deep dive into immunology.
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Statistical Methods for the Analysis of Biomedical Data: An open-access book
that focuses on statistical methods used in biostatistics.

Openlntro Statistics: A free textbook that provides an introduction to statistics,
including applications in biostatistics.

Course Learning Outcomes: After successful completion of the course, students will
be able to:

Understand the basic concepts and applications of Microbiology, and Immunology
and Biostatistics.

Explain the structure and function of microorganisms.
Describe the role of microbes in the environment, industry, and human health.
Explain the principles and applications of immunological techniques.

Apply appropriate statistical methods to analyze biological data, interpret results

accurately, and make informed decisions based on statistical evidence.

Gain proficiency in using statistical software for data management, analysis, and
visualization, enabling them to handle complex datasets effectively in biomedical
research contexts.

Practical Syllabus

Z.00-76P-304- Practicals based on Microbiology, Immunology & Biostatistics

Microbiology
1. Preparation and use of culture media for microbes (NA and PDA).
2. Culture of microbes (bacteria and fungi) from food (curd/ spoiled food).
3. Gram’s staining for bacteria.
4. Simple staining of bacteria.
5. Slide preparation and identification of any two fungi.
Immunology
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6. Tests of blood grouping.

7. Widal test to identify any pathogen in blood.

8. Differential leucocyte count (DLC) in the blood sample.

Biostatistics

9. Representation of data by using bar diagram and pie charts.

10. Numericals based on biostatistical measurement: Mean, Mode and Median.
11. Numericals based on standard deviation, Student’s T test and Chi square test.

12. Educational trip to any Microbiology Lab/ Dairy/industry.

Scheme of Practical Examination and Distribution of Marks

S.No. Practical Exercises Regular Ex. /N.C.
Students Students
1. Major exercise (Microbiology) 6 12
2 Minor exercise (Immunology) 4 6
3. Minor Exercise (Biostatistics) 4 6
3. Identification and comments on Spots 16 16
(1toB)
4. Viva Voce 5 10
5 Class Record 5
10%+40=50 50
Note:

*Internal marks for regular students only.

1. In case of non-availability, the exercise should be substituted with
diagrams/photographs.
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2. Candidates must keep a record of all work done in the practical class and submit
the same for inspection at the time of the practical examination.

3. Mounting materials for permanent preparation will be made available according to

the course or through collection and preservation methods.

4. Computer-aided techniques should be adopted as per UGC guidelines.
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WY 37 : 20 3iF

T 37§ 31 37 % 10 3t o7 Iadra et (20 wreai ot Hvwy 3 @ver) i €

HIT- : 80 3R

T T % T o i 9 AT 2-5 Tied < SH12a1 H Srarisia o S T 26 O i e e o uy

BT Sedah S5 20 35 &1 8T

areiiTes udien o fore wefira weasnn o foqa areash & uTg FSHT Sa 6 T g
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UG0802-ZOO- 51T-101- syagsiyr ht farfarerar et sfrafasm

UG0802 -ZOO-51P-102- 31ggay i fafaerar va Srafemm o snearfea wranfies s

Tl HI UGHT 8| F IAE], TSTFH F IJewd Si-q fafagar £ difew
T R fagid 1 T9 yW F oq Sq e Afua F x|
SR ST 3 ST SR o hieTet ShT UISuT T B

1 T - grhorms
| L g AT s | o
wig & =
I Z0O-51T- | wagaw &t fafauar va sfrafasme 5 6
101 wrggayr it fafasar v safamm w
ZOO-51P- HATHTRE TS S
102
hige o =EaTET
TGAHA HT | ATGAHH T urit &
oo wee | ureEeRw femwor fafer
5 e 4 2 6 g =EE: 60 SATETH,
food =mEm ¥ dnE
Tt st e
g wifae @t
i w30 5
wTaseT wrs it gt e
ot forer & = F Yot TR | <t wwel, wrEE faEm: UG0804 wE St wedt, 3wt famm: UG080s
Ty
HTITAHATY 124 q&
39 IIGAFHH I J[E i 1 J&T 339 DA I A Afded A 35 GHIH
i weea & foro i fafauar & weea & wfa smresar sfi foam =1 o
——— FA & WY-HY AYBEY AR gEE & offa sAemRE-afiR i s3-fed

Tereea ureEsRw

Z0O0- 51T-101: srqget i fafauar va srafawm

FHTE-1
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aftertur @& firgia: Fmaeor £t staieda ogfa; 9o s arffeor it wgfa; affeor % s aafufa, wrer @@
HfeId), @USidad, YurE (s TSHT) ST ETS o &L, ehireshl a9 HIeehl § gl e

TIETSATAT: TTHT A0 G4 1 E ok IR0 ; ST, STTETE, TERIER, T, 9901, S99 371 arfde geoa:
trfifirg 6He

OO T SHT0T ot 7 St o ieRaoT ; T o Tt 9 ST, HTETY, ATHIR], S, T H e
37 amfeler oeea oo Sfae o TgsiE 66

FeTE-11

HietgeT (ATgRfean): T S JuT S w9 S | ST, YaTd, YT 93H 3R ST i me,
SRR, HTET, AR, T 3 i = 3l 79e

werfegafirelist ot Tafegefireie: = aaor qur f wat oo arffon ; el s, 97 5 1 sfagd
Heca, STFeR, 3T, JATHIER, 3 9 e, T, Scas, diEe, T5m 3 sfaq =@k 237 3t oe g

Ror
FRTE-111
TATSTST: W= S&I0T G901 71 &€ ae ST{a0T; oA, STEM, STeRiiEhl, 3T o T, TeH, TiE=ro, Scasi,
T, o 37 st = froefst (@) 6°e
ATATATST, HHFT T&vT 37T a7 &0 ek i, FecimET § ferys &9, i § Frmamr 3K gmfss gred;
SIAER, AT, SRR, ST oo ITeH, THEeoT, Seasid, dbeT, To- 31 st =@sh: =im 7de
SAIFERIERT. URTea o THieTiead, Hierer ST sTeiife w=or 2%
IV

HYETERT: YT &7 1T 37 Tt oo FifaroT: Tegrarer & Ua 3fi faery; @t frafon srerem, smam, smerfeh, o
T T, U, ST, 3o, T ST i sk arget | 7He

THTSATSHET: HIH &0 3T a7 &l deh aviieRior; TRUSEdT § Soi-Haed a7 SAasll, ATaTd, STHieEh], 30 a;
T, THERT, Seas, ToF 3R Siaq <h: TeRFE| 44

FHYeRIEET: FiSeT TR FHTEAISHET & HIe HAFATG, derrerrad 6 afitht fearfa s sfaafear (weemset) 492
L. Ttz Setet| VII HER0T, F1, S, (2006) S AT, HRE)
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2, 2 gadfaie: u = faafaw 111w, o, smuw s, e, 6., sifera, &St esey, mfcen, desey, aif
TIEEL, SLHTE. (2002) Scishael 156

3. Teadisz Setsi| Siéa §.ue., Tt 9h.um. (2022): w0, =2 U Fut fafiee

4, FETSE AR U HARH| 11§60 AT, 351,857, (2012), 8ol TR+

5. 3aEToe S[ATell: T B TAeE T VI GEF §02, 3.5, T, 9RO, a1, JREL (2003),
T ST, I

6. TSt 3% EtsiEm VI HER, i, 3 T (2015) w-feet oA

7. St fafaear (ofme seafdd-ioadt gom aveen) e, €. ., fe, @, A, . i fomam, .
T (2023) | Frerrs fserd (o) fafiee

HFTY T §-HETE:

1. FIATET, T R FIE, 0 (2019): FRIwH! 3 ST 0T 7 e F F fore 370 e
Ictsy AT ML innovativezoology.coml

UTEAHH W@ & Afaswer: T T e W, faameff fre 3w e

FqEAYT 3T TEAT TR % SRR qT Aftfaht S HTamTeTs Fre|
FqEaT 3 qEa el i e |

FHETHF I FEAHS FHAAA] & AR § B SN YBE % Ia-fEwE deEdi i
SfeaftraT 1 steazal

ITYEaEY 3TN gEEY ¥ i wae it miifrufaedt @ ° v v
TR FET3, FE Teqfaal 3 A== & Hreaq | wren digd i SgE

e argTEEmT

UG0802 -Z00-51P-102- 3ragavr &t fafareaar vat sfrafamm o smarfia wraifies =t

(Practicals based on Diversity & Biology of Non-Chordates)

1. st gewest o e oik e fresen ot dyw gewefi

2. geesfia wa-afgw TR w9 i e fafiat. st @eersym); sl (@) st g,
SefTer; A, frerrem; st wammm (fFremfior) sicasim

3. f=fafaa & grea, fmior qur seamm:
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(i) Forerfea: wfer, e =1 241

(i) FFforEsrer: THiel-FraTe, wHiel-sitedt, geiferafer, $eifim

(iii) T SR A Terea, Sl e, I STewee i R T el
4. qewesfta Fwia-ufgeht 3 GUeT * T 1 3T

i TIRTSHSAT: o, s7Hian, wrswitsad, e (W.M.), s, @)

i, TR SF A, erFee, Tifsier, 9

iii. Wereer. fufedm, wraferr, simfern, aeen, @ wiam, menfar, =m Sl

iv. wifeefer=fis: difFr (wMm), fdada femas, $fasien (WM), BT & feores: fmfafem,
Tarifire, tean, wehiar si germefar |

V. Qﬁﬁ'ﬂ?ﬂﬂm

vi. wferer fudfls (S, tierge, didiseen, Wi, wifasitar, fefeafem

vii. #ifAREn: ifgew

viiL.3mearen. forgera, foreg, wodte, fieftfte, ofva, Faer, dfw, Idizgam, dns, e, Twfe,
wEfir feras (@ifteaw, s, arefim, Tmemm),

ix. Il FEeH, TeeAiaa, S2formm, arsfian, aeliem, qiform, sy, Fifdam, wifafeam femm)

X. Sﬂ?@gﬁﬂm Q???ﬁ?l

5. Tt

i, gTEcT: =re faereand S Gt
ii. g stTer e, S, SIen et ofi dher A

6. wmrft wta-afga o gro Frefefiaa =1 srerm: e, Fodifirm, wis forrrey, siega, siafern Fae, ofim
& IR 3T ERE I, IT5en * ARehieaH 3 fire vgfer

7. T 3TRIreT SfiET % 3regae w Sifaren ymor 39 i A )

T iTeR- dte T Ue iRt T feraror
oA wratfire srvara-wrd Fafrmam 9 / EEaTSt
THATH o
1. T STV 6 12
5 o Ty 4 6
3. Tt Hie-aigen fFmt 4 6
3. STEETT shi gee 3 feoafort (1 4 8) 16 16
4. Hiflae aiian 5 10
3 e frare 5
10%+40=50 50
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1. it fasder it vemdr & 2@ @5 1 ster| wifET ster o fagqa = / et diveay ads

Zod i1 it ST fo S wea @

2. gewata wia-afgHt i srqacreedr i wufa 5, sr=rmg 1 s / oot % g sfeeenfaa e s e
3. faenfian =1 wrnfies e o forg o nft w1t =571 firte e =nfee st arifier witer & awg Fbeor &

fere sreqe e =nfe
4. vl o 3 for arsfen wrt argHsea & AT A Hu R Hada fafter & arerm @ Sucrsy gnf

5. e gifia e s afee f yrnfies wef & sw fe s e Sig 37 sae sfufr 1972 staed
fopm o wereT 3 starfa wfier 7€ &

Signature of Dean
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UG0802 -ZOO0-52T-103- ggaw i fafarermr va st uftada Jfadr

Z00-52P-104: gz FY Frfarerar w2 wvredhy uftada Sfady

oz i gt s
11 Firee -yfureTes
TTGASHA T TATASFIE
T .t ITAET /AT T St ol e
il Z00-52T- ggaw it fafarea va wvredt uftada 5 6
103 EIEET]
Z0O-52P- | umawr <t fafareran vat wvredht ufeasd
104 Sferht o3 arrenfm wrafies =
hiee faaor TEHaTEt
TG T | ATSASH T are
- . ferooea | argasen fermor fafear
agifrs | wafe | Fw@ G o
22
5 S 4 2 6 & TEH: 60 ST, e
FEE F RE TEIEE
U gEAHE  qediE
et & dur vt
305
FHTasHT wrs it gt e
ot forer & =0 & Yot foRa | <t weel, e faEE: UG0804 wd st weedt, gaerfa famm: UG080s
T
HTITAHATY off, wa. &, 1 Je (S )
7€ qTgAFA gua siqaAi 1 faferedr s aefiertor & wn H gft wne we A
31 78 S I I FY A 3R fafie wern # ww A fifea e d eEi g
amet it waEar 3R 3w wast 6 et awg Gl 6 smofh 78
urEAEH ST F1 aitads S & g i Yfaefis gefy A oft
TIRT &% 3299 il

wam wom foem, war fwin @il ot e e i qw
AN % AT T T TEH FM| THF, Y07 o 9FaedT & =2on 37T oo
frmfor 6t Sfea =men & wrea ¥ s TR Y strevs g i faga

BEEREEEARIL
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Signature of Dean
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Tz urgmsww
Z00-52T-103: gzavr @ fafererar va woredht afrad= Sfardhy

THTE-I

THTST o FTHATT TR0 AR T T Teh SATRAT ; FAhISeT: AT & SR -1 T 7o 10T, FSATaT
HI FEhT YT 1 TR 462

BHCTRTST: HHTT &l S 39-3 T T 0T | F=FI71eerT (ChISTas) S saefil Sgaistt 1 e
492

THHET AU BTFFATESIHEST (THAT): HIHTT ST ST I9-1 T oh 0T | Yeramger ST gaehilt sygameti &

S i=or 442

Fereter: s T ST et o o TR ; Ta T SIee! % SRR, AT ST (fam seten), Fatfi sftemt, meferiH dqw

T AT S 32
FRTS-11
Ty (uhtwferar). g der st ot o e ot ; v fi safy st sefimm; fafévar ),
aftsfer i dqeh & 3ee
Titoy (rediferar). ar=r e 37t 30 T as s ; fater si fowdi ad 7 eam 46T
weft J (Uete): TR @ S I a i, i Ie ST S AT 45e
At ant (Eafer): g dEn SR Sna 9 SfEn Wt § 49 faer, m-ﬁﬁaw%md%w
4
FHTE-111
afiada ifert it smashar ud s, i yor e g e J s 45
fortrer; foreer: Foreem % 9t ud wreT; FEET (SaRgelT) 3 qaead (FeaeH); s 46
ehgehel (TR etore): ST foehrer (A isiear) et < Sehe; ofta ST, S i i1 farf, e 3 4%
Hee (R ) T o (96 5 79 T TR yofr e | 3de
THTE-IV
Hewhi H FETTOT G4 S eHie e, He § 18 1 (g 5He
o % g | sifafe yoftr fafeeat & v s wed 242
TATET H 319 (ei6ieT) % e, fRmfor offt et sriaor, miawen o weg s5He
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3de
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bl ol B o

arTerst, Ferae s i (2005)) e v, (@) . fafiee

g2 S[eitsitl STEa $.uer., 3mi ff . (2022): w0 =2 ug Fo fafiee

YT, Bar gty |, fue. 3 s, St (2004)1 2 dwm fee v 73 ot
w311 adse wa, feeewmie, w3 e St €. 5 foeft de g

fiiftrren 37w Saermiza amaterst (e dew)| diead, e ve e, ot (2011) s giafid s,
JTTEUHEITA: 9780198792918

6. 27 FESIA ST UtsEICrs, FeTeH, S8 T (1996)1 AT fee, 396, SATSUHSITA: 9780070634275
7. @ EE ATE TeHH| GoATT TR T, AL, (2004) FFeers Ffraefafe s
8. =riifea wrRH Ue gacHe SIS TF IEHH (2024) Sf. ST S, B, 39 39 9o, =, gead!

10.

fir 31 2. Sherrer aren. e, fidrr s # fow, fieds s (f) fafies, s, e 2024
ISBN: 978-93-5736-733-2.

e S, T G e, s (2014) faAe whifteem, 3w, afsond, gas,
AHTEHIH, JUHT SEUHTA: 9780878939787

B R el

U $ Y 2 Usiersit. afciet, .31, (2008)1 T2 e F9E S|

Ty MY E-HET:

I;

2. 7fiar Seft =, 2020, YorfaT Gedt e, Arsfeae et s-afseree argae fafies.
https://drive.google.com/file/d/1ebK1B6QHc6fIG6CXaGiemXTZIY 6 VKOxi/view?usp=drivesdk

UTEAEHH W@ o aferde:

36 ISTHH % 0 8 T BH,

e Sfral % farfire we & Gre % Tl % o § ST § E

FFHO ¥ e § Iaferwrd % o gse 8 fenfa gu, s H wem g

afterd Sifareft # fafie deearsi & fsm &1 s

TN U § TR ST T T @ e o i S e § wem g

et o Fmior ud ojor 3 uftaeds % <ol & ST 1 wEE e el

Stqett & it faferear e faftmrar i et w0 arer Genfafy i smm

e St @ wefia farfer aom suaon 1 3o 01 S yorsa 6 i st # aaee § wee #0

&
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T UTgashA

UG0802 -Z00-52P-104- ggawr Y farfarerar va wvreht aftads Jferh wx snenfea wraifies &t

(Practicals based on Diversity of Chordates and Developmental Biology of Vertebrates)

1. wifeEhT: freht oft wrer weeft # arg s o wureta dfmmet s

2. qeweyiia Trgel ST HETer WIEw 1 e

Vi,

Vil

WrersiEem: gdarian, fasi, aidicra, oftwstamE, Sifasien, sigFqy, T, o
Zeuret ferrl

THT: UZaTEsH, THfeam, uearEmee femys

s st (Rewah), 2rdftel, fifica, wrsau; ofabdar, ofiar @1 @fieifeay, cfedl, #afEy,
feEtere, FiereTE

IFERd, T

witge: Zezel, fasei, 1S urlt &1 w33, Thater, afadaersera, HHIGM, 3%, Felied, FHASTH;
veft-ant: gat e (v, FifEiea @z ifemm awd), i (#qa)

Tt-ant: ST YRa, tfrea, 2Hiciay, ESefea, S, IHTes, aiid, Bf4g, o, FelemE|

3. =t wia-afga fmior gr Freforlaa 1 st wefisiaas 1 3iie g2, waforl & wiow, T & i

4. Heeh — AT SISl 1 e - S Hie-uigeh o HIeH (U J1S2 3 Hie)- foae s, itk 5, e,
SECT, To8 Yol (301 9€) ITae, 2ure aral @ Siiafiss firer srareem

5. S o YT T IR 18 6, 21 6, 24 52, 33 6¢, 48 1L, 72 6 F 96 He % FHEA FI e
6. afEredTene: 5 % ot # fafie s =won 1 sverm w0 F fog = & ofeh | fagdh (fie) Fmfor
7. <t i sfafees yofta ferfeerat =i srema |

8. Siferas yor: fafgara s semysnmmes &1 yworod fard seqa Fer

raTfies-udter areET U sieht T R
wx | wrarfe sara-w frafia o e / TSt BT
HHTE
1. T S 6 12
2. Torrg Fia-afger fmfor 4 6
3. aftaeds Sfaeht 4 6
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3. WTEST =l gE ud feoafirat 16 16
(1-4 g9 v 5-8 ufmda At
4, Hiftaer witer 5 10
5. T e 5
10%+40=50 50
12
*FHae fAatha o & oo

1. sl frede i werar 9 38 9 #1 srerm wifeht ster o faega =/ rsse diweav sedue

7w 1 it JwT o S ae @

2. qEAeg Fig-afzHr i sucredar i wufd 5, sveme =i 31 / foei & arg wfowenfta e s =nfeg)
3. fernfela =t wraifirr e o forw o wsft =t @ fite wE ey @i g wie % au Sl e

fore s e =nife

4. Tl A o fore wrefd armft utgusa & A o Hue qun dad it 3 arem | Syerey gl
5. = gffya fean s =nfev o srafires s o v foe s arel siq a= sfiaq sifufram 1972 o sme |
o Tu weireAT 3 siata wfie 7 &
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UTgaAshH

UG0802 -ZO0-63T-201-21TFker wiurere ua saaegriient

UG0802 -Z00-63P-202- 21ifeier wrfurymre ve saagriveht

T ATHTRE T e
11 T2y yrioTerrs
A | aTgas AT o v TERERT | e
&I o
11 Z00- 63T-201 | ariieies wifuTere va saaeTieht 6 6
Z00-63P-202 | anifeier wrftToTrer ve saarETiEht Ut smanfa
wraTires e
whige feramor E= P i
UTGASEH T | UTGASHH T i
g T sega | areasew famor fafer
34
6 TS 4 2 6 & = 60 AT, SEn
A F S A2+ 15
AATHF Hediwd M @
T T = 30 5
FEFT wie Ht gt fSud fo o ; _
TRy Y. THHT, WA fage: UG0804 we =, waet, swafa fasm: UGo8os
STIYIHATE =, ve. Y. 11 JHET (@ )
o WEAR T F 3% IcTET % A1 H T T FAT, FYFFET G STH
3R FywaE! T Ya|
o ol W] oY, HARET F Tedl a1 SAHE WA IW FA g
TOTrET =T STE0T AT EE
T, Ffm ST et g Fit Tt & AR STEH S F |
Feffefeet T gferam ST FEYOITCd & @1 ¥ S I OFAT |
UTSTH & 39T g = @t i fafie smamonati & s e

ferfir et afie afifat st et sweer Torfiferat st ST |

B ST T T AGEE TH TEUSTH E R € qdT i 3y
T &A1 H USRI STH T |

fererfefat 1 30 o 1 F19 Fer F 3 ST gt 3 59w
& Ty ¥4 7 fram o &

Frerfefart =1 fafsr saarm sfawr =61 aag & gam s
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Ferega g

Z0O0- 63T-201: arfeies urfirems vs syararfeeht

FHTS-1
Yora e urers: Yyl i o, e O, T ¥ v, W # e vee, diiwedr: weqd W F
e ok, 197 SeqTeA, (3T o1 SEEHoT (STafE), Feiferd 3, I 3 39 geaq 46
ARG BT G =12 1 S ek, oig Sae i Ta [T U o SaUT s T=9, TR o T, o
o1 HTEHT, 0T 37 SedTe, el ferd 30, T o AT e 44
YTt uTer: grerq FYFFd! i st syafre # sftaw aw, weeft vd S gyt F o, gyt aer
1 Yot 39-3cUTe, Heiferd w13 G sfHTicat o 37e See| 46
ST Gaed = arer R ST, i g, dadT gurd, 3eire o Hade = waraE, gt St o ST geeE
k}ors

TR
aeiferraifee @ deifera goeamd 45e
TR HALT TS JANT: THT IS FA ATl Jieren, Jwt &1 Fmior (mfos 3 F6m), g A @ueor @ w@me)
k}ors
Tl g dade A sefodt, He Sore, 2, gofer F HEN, g9 ITeH % S9-30dTe, it sariE T o
ST FSEA | 462
FFFCUTAA: FAFealer hi Taaet 7 faaeft T, Fopearer 1 Aram yorefl, amr= Fapedrer e fafe,
Hsifere T 9T 3T TerE 462

FTe-111
ST stfma AT Hetfr, spfishi e i, seifss O, derdfefim k}or
fewior s T wfeefonmiisr vd verefoneofts grr sifa Tom it &) 3de
SATTG TE-SAfe T foshifa T, Areed 1 wiskan, Hhie-sta i 44

oftges wat TRt Weter: N dig/A1rE e, Heia S % 19 Fie, 5] T Fie, i e w56

FEE-IV
sgaeTicht: ufted v sfaemw; wfiiass g sraer: fftas o vd sademyl kor
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sgaETiteht St sraerTd: vt fra s, faee S (o oo, west drem yorrett (342 fefifsr Fefasm),
foren fafite <, srfirsoor (aifedsr), sredera qun siftrm 46
T 21T, VI, 59 U T, THTs: wyEadt ud ar & ey vad o feard 7 @m 4%

S o7 va sxaerieh e Sifas o vd sfae afeat, sigsi § sgaen =1 sreraa w0 i fafeh
46

TS W qEaeh ot Had:

1. ST Sfeifsit sefeafern ve ufame farfaar, w. @y, 2009, €9 U €9y
2. SR S[eifst, A ST.0w. 7R 3uream 9151, 2017, T s

3. =7 ST U aeedee wishet, TR ., 2003, ity 3 |

4. EF 3ATF T S[eTsi, A 5. 371 fower T i, 2010, w8, =8 €8 F0

5. Tt e 37 2eae s, fyam st o, 1999, Tfee wEffes w=hem, st v,
6.1 ST 3T TTTeS Uemietsit, sfiareqd, %41, 1988., FHeawft afserm, 78 fawefh

7. e frRfomm: S o, T o1, 2013, fmre wwiftzm

8. thier dremede 2 gatoe: AT win kel smft, 1981, Joeis w1, sscg ua. hieha i &t
fafies

9. ufmret foreform, sfte T &l sitmr s, 2015, swefies Sa)

10. wfame oo, =y s, 2010, T w=FTH |

11.3H et U2 gateqem 3% ufime faefaer, v smu, 1979, e f afsafm o, 3.
12 TSR fad: F9R 4, 2002, Fwr afsaRi g, e famm-arem
AT Y -HETe:

1. https://vidyamitra.inflibnet.ac.in/content/index/60 18e55f8007bec1¢22166b0/ET

2. https://vidyamitra.inflibnet.ac.in/content/index/60 18e69d8007be8bc42166at/ET

3. https://vidyamitra.inflibnet.ac.in/index.php/content/index/5fd9f1678007bef4453de567
4. https://vidyamitra.inflibnet.ac.in/inde x.php/content/index/6018dbb48007be63c12166ae
uTgHsRY Hi@ % ufaEe:

g rgasH o ot a1 T feremeff et 3 el €

o 3YUEE AT TEAY F Il ve ud urffrufoef &5 § 37 we = wwEn
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o frameff fofire wfifert 3 sframr =rsh, T ¥ wemor 3 S8 TR A gt Sit g, forg e frame o
IR H ST

o wE SiIfer % oy vt st 3it g sfirran < e & TrEET % AN H T W FE

o TTVETEF Sl T STaTiid I § Hafud smyfes awte e

o JEfir I FHRER F T H HAFC

o g AaeR ¥ fafu fagidl #i waifna e arct 7ea it e it awsem

o SiqeHl F AR il AHAH * fore & it wreTTe it AT THte Fat

o fafire werm % Siqatl & s qan Sifa stgger o STl s{firerT % aR F S a

TR UTgash A

UG0802 -Z00-63P-202- 311feies arfurems ue saaerfrehr
T TeTRE Ui s

(Practicals based on Economic Zoology and Ethology)

fFefafiad it gewest wengei/Hred/ o 1 sorm: wreifeaH, e, Zrararsq], 9], aend,
w=st (3 o, WeTgers gEe Fffew, SAfeen SfrE, oe, greEiforsm, A diferm, Brsien
BT, TR, A

Freafrfiaa % wrerers ¥ T/l Ateatt #1 srera: Twmehte geifoat, FHee ysfoat, i, @t =@, wwm
F ATl nyEad! (F18 ), et qfeat, faeg, diftal, Hdte, v fom, uy wfredt % ven, foews,
i, foger, @m = wafert, W, 9@, Fra, 7

T e % St 94 U SIS A 3eret A= Teh o i ¥ 9 srerE)
TEE T VT fa2egur 1 sremad|

aeffartfic feser 1 fFmfor qan o aifien & wae suwr #1 st

ST fdeR 3R F AT o o siar e o forg e

fereft +ft wimrfea Arerer iz 7 wver smaftrrar qur werer & wfa sfafsran @1 srerm
iRt | U YT T 37 |

ifeart/S=gan § TamfE HEn e |

Qfeen wwor: Tt oft Tm iz are e ST Sferor Gea myEeEe qTe/dieg] B/seE i S o
fedté sreqa e (@t & Ut am i v forega fraté weqa #t it sian £ S 8)

Tt fires - gt FrrET o et @ fRavor
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o9 | UTEIfreR srvETE-shTe Frafea & / Tt
SHATH e B
L. Tur 1 UTe Ryt aTei e daea srarfia 6 12
T
2 Tl T, o1 HaHH, TR AT H¥mH 4 6
3 st amefia sy 4 6
3 et i ggaT ud fevaforat 16 16
(1-8)
4 Hiflgs wia 5 10
5. e frad 5
10*+40=50 50
=ﬂ‘€:
*Faer Frafie o &

1. gewesfta Fia-afgsr £t syuereaar £t vufa 8, srema &1 s / feat & ary wfeenfia e s ey

2. faenfdian = grfies e & fro o adt st =6 e w9 @ T wa g aun srnfies aien % wog
fortteon % fora s s g

3. Feygffia s e f s srema § swm frg sm o §iq 3= staa sfufem 1972 qarae
¥ foru 7T gemreHt o Siarta et 78 2
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UG0802 -ZO0-64T-203- ifvrert farsmm, snaforeht val Srar wtenfirehr
(Cell Biology & Genetics, Biotechnology)

UG0802 -ZOO-64P-204- THiTrerT farsm vat arrpaforehy, Srartenfiveht o armenfea wratfives @

(Practicals based on Cell Biology & Genetics, Biotechnology)

V82T — arierrma
i | TETH A T VT TEHEE | e
wg < =
v Z00-64T- rfvrent farsmm, sraforedt o Sra s 6 6
203 wifoTeRT o vat sna ey, Sadrantirhr
Z00-64P- T AT ArEieR
204
whfge femwor PRirt
TGS T | ATGASHH T ST
2 wee | argEsen famor fafe
77
6 ey 4 2 6 & ATEEH: 60 s, fsad
ST % I A8 &
AT YT e 8
T AT % 30 52
P %?ﬁ?ﬂgﬁﬁ? =Y. wwEt, e T UG0804 wE S, wet, sl famm: UGo80s
ATITTEHATY . wa. &, 111 S @ )
o g TIgHsHH ST g, s vd St denfieht @ mew =
T |
o foremeff Sta-wewmi o fafir wifivRr sfraRr i fter, Sl s
T s ud FfY H S refireht & s, fafimarsit qur s ofa: e &

\

gferere Ue et SEuTOnS F wHET |
o T TR, TEAHH 1 KT ST qerr qor fag % e H
St AT STl At T T S ST R i e

AT &I
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® TN A GE F HGET AT TSR I 7 Hohd & U (1=
ST &1 H USRI & el 8

Fereqa argasmn
UG0802 -ZO0-64T-203- witorent fasm, srraatoreht vd S wrafires

TS - 1

iRt 1 afta: sl (TefEfed) T el (EHEfeE) Sg AR i e, s,
st ferraard i s, formoy wa v fagia @ e fmm 3He
TRt fEreet: Hied, ate it (wese Hisie) Hied, faret % wr aitae: w3 ffte afteem, wes (FReree)
itare, oo, oo 4

HITOTRT iTTeh: ez, TEHHT (HIEeiif-gaT), 3ia-yzeft sfers, Tgaram (srfmezdl vd aeigshza), iiest
IYAVT, TATH (ATSEIEIH), YT ToT AHba) i §oa1 3T Fr| gawm, i it ganig i dem T

F| £
TS -11

SRiToTeRT farsrrer: st forarsi, sndepfiferarsi, Fifir =3 4de

sretadhezeht TTorER a THEtaEegeht oS s, deidr, wufiE ud fides @, FiEfe; geewm

T 3 W Uiferdi S s 4dz

T TS AT, BRI IETA, Fieee g e UH frerE sty 4

atTITeRT - SHrfIreRt Tty : draT iR el afts wfy, Seiem, f df 32
FehTE -111

Hget a1 AvmTia t Fre: g w1 fagia, S steegen, s, agst | sefera sgafirin st it
& UFR- A, ST, it s, sy uedte, i s yaear of e, @ s, B S

462
TEETAT: GRS, T O Sl STaRon, Geerd w9E, S fefe- ety s frgia; o s dre,
st qorgstta semfa- ArErif-gar 3 @@= 46
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Feqfiad=: afoumsT, gt STaumon, S (Few o Sfid); Seafad i sl dw v, arga s, agifiea

STHTEH, STcehigaiier Teie, ufshfet srfirisr, wmivet e 4uE
arafyres farem: 2rem, 2t ud Femghes figm, aufar, Sl v femeediargfam 3 e
FHE -1V
uroft S Srenfireht i ATUROT vE SraeRar: Fo G (@R, S ST T a9 wifis,
Fiftrgy, drset aFfess @ At Fhm R (@) 492
S RITVTERT Hae: Sid I G o foTu Sushior 9 amwft; Ifer G Tt  SF9am s Sy
T T EF ST 4492
ZrastEE: ZrsHi i fafte, giesifaes Siqei 1 3camed w@ ST Wit § ST STTEr 2H FIREH- TH
TS I ST 45
TR FF-UTEreRY: HisH, T a1 S Sig SRt (Fae aftm g fefvae arr serga- 2 seme, anE,
e, forerr v @ wren e

TS TS e
1. @ifew, wa., o, ©, e, whe, Feged, 1., STediEr, €. S S0 gHe, S AT e da Sttt HiE,
7 I HERT 2013

2. HS AT, S, Aieaer SRS, ey UE i (2022) diew 3w, i smE

3. T8 UF TR AT AR (2006) He TSRS US HIgE Raheieed HifeTaled 31 HereTerd] are, fsim semem)

4. FI S S (2013) T T2 AR ST H-RH U TR 7 af g, faef 0 99 39, =i

5. fufteem, woies, stwa firer, goft, &, oEifen, smuft o faard, Ssequn (2009) @ EeRE 7 SHRE
wTferfed | 1X. SeFn s U duft, o, quE

6. #T3, 3T (2015) St Tt o e wfefie 7 a1 geson, sefie fm, S, o

7. TEE, $5 (2008) Tifuey it e | et den, g w3 T gt fareft, el

8. forrd afiw (2008) ST Fi=rgarer i Ssequa ST 2 e, =R

9. ATeHd, STEl, ATEE, 3TN, FiEh, T I fFewice, st (2007) fepifiade uau- simg U - U i i |
11, S0, Yt dhet, uars, o

10. 3 eI GRT ST (2010).

11. t. €. fire saRaIeTs-taaaifeT srrEsd) Feamit gfse, 72 feeet v

12. iz Hiead Ug wEifdesd 9 Ua ardiersi (2012) iar 79 |

13. 9, Sftum, 7R e, 31 (2013) 2 Uel: U AIcage 3791 (6 37 §en) arfiie. voaen; geree |

14. e g fifdaew it sHfea (2008) 8 af @ekr

15, smfewm (2009) . 3. AT, T T |

16. frtrst vt it i stmew: fiftew i S Afrgere de sHfie | St fae g &, 2013,

Y T §-HETE:

1. 39 AR ST (2013) St o Fer e et vtz

2. Tiiftraes i Aictager awrers (2023) i aren wanfh g s T2

3. SHfewd U Hicer arTerst (@ 1) Fresft g | i awef sonfert #1 g g 3siueaeg
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4. https://egyankosh.ac.in/handle/123456789/5504
Hig & afawer:

T UTSIHH T ST Floh, SH/ SHHE

o I FHIRME T fomm Fit e srEamons A awE § gaw

o A ATTATEA 1 G AW A H wh &

o Fiftrfsae vd Ssfae st | e e w0 % e o fafie ot # 3 qen s
iRTaTT Ja

o S e qom gueht STaHmonS & wrerarer S Wt & fafier s & A g s
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UG0802 -ZOO-64P-204- THiTrerT farsm vaf arrpaforehy, Srartenfiveht o arenfea wratfives @

(Practicals based on Cell Biology, Genetics & Biotechnology)

h1TyTeRT e famm & =

AEshERT o fagid od ST |

ot & qem # augHt s F sverm # foau wkw ffo, ot s et steoafr @f

) |

feg2 n foeraz & gwor § sdgpfifarem & srerm 3 fou w2y Fwfor, sedghfasmse & womft Fa-ofzm

(@t srayTd) |

FrtHE 1 ghaten fevve i @ ufemt § foemer ot @ s |
ook ferare =1 fmion donn ok il w1 fasidt sifiism

s #
EraIfeer 1 sfia <5 Ue 56 G w1 M |

o

10.

T UE HiET EiEifben e |

aTEes 215y @ =ide rAreTed (Fel TR, reE, Efit i@ v e HiE) i w9 |

oyt el afgaht &1 7o T el Ud o Ao o |

S dtefreht § waT:
. O ST T FT: RS, ST, 9 0. Hiet |
. T St ST § €A T T g |

. WIS St Seag I ioE RT S1.0A.T 31 JoaH |
. it stfife/siRT uftre % e 3 forg o/ e it wisemmht |

11

Uehed Tt AT TEHeht HehioT T SATHE |a1ed |

At fires ot FreT oY st @ fawor

ot | TR T ETH-HT

Frafa
o

1 FIfSTeRT i fagm &y

6

2. TgafsTht rmenfea srama

4

3. St SRt ST e

4

3. et =i gew ud feoafurat
(1-8)

16

4, Hiftger witer

10
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5. e frere

5

10*+40=50 50

Tre:

“eharet fatia ot & forg)

1. gewasftr Fia-afgFr $ sryrersaar it vufa 8, sremg 1 smva / fomt # ara wfeenfia B smr =g
2. faerffa = s e # fore o aft it =1 sifamd w9 @ ot v S e i often % @

fortteor 3 foru, s s €rmi

3. vt qardt ¥ fore wrefn wmmt areEsen % srgam A de qur wadw faftmt % arem @ Svesy g

Signature of Dean

Signature of BoS
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UG0802-ZO0-75T-301 - S+ ShTiieht vdl e wma=

UG0802 -ZOO0-75P-302- =7 ShTTaeht U I THTAA 9T AT Srarfires st

V-EireeT - wifvrare
T ‘mm UTSAHH/ATT T I SSChEY e
S =
\% ZOO0-75T-301 | 7= ST val e varas 7 6
ZOO0-75P-302 | =g ShTfieh! U Fe THTET U ATLTHA
T W
ez faaor T
- - BT
3 R foro weqa | urgasew faawor fafy
= R fgifes | oAt | BT | ey
2?2
7 s 4 2 6 g ;60 =TETH, fsed
SN & 2 JeraE ud
HeATeHa el e &
TUT ST % 30 5

FHER WS AT aeh o

Titor fareer % = F g e | . oot wrEe e UG0804 & St wadt, gt e UGo80s
T
STTFIHATY . 7|, €. [V 3R (@ IO)
U FE F e ¥ 327 ffefiaa &
o SigHl F fHEaenfmra @ v st Srnfafte & fafie weqet &
&< GH JTH FAT
o Sl & UfY, F e, g, wiEERn, 9EE, Scas, TS a9 S ETET SE
QT % IZIA ST <A1 i SOt o Hete § 379 31 1 T =

Siqett # A fam, IO qUT WeAE & e fafteme Y sraamon
framm

FeieEge, e, fafre qun tare & GteAT wd FffE W SEEiE

BIEREHEETI
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Ferega g

Z00-75T-301 - W+ STfdeh! U e T

T - 1

qrerT Y ST, Ire T afemT; ster 1o § fafSm w6r % aree dores oF s aree fiRn, Fetersee, wiEH
o ferfire =1 SrarTevT ug s | 54

@ <Rt TR e i gitarar; aoe =it Grafafin; i =0 TEm-uee: T § siiedeT 3R FEe SEsTeEe w1
uftere; ge F1 i, au7 9ol 5

T aftereroT Rt ST, T F oo U i Tk Ther ot rafetty; werife; wea wh; wh-ad (soie eR); SR FTamEE
e 5eE
FTS -1

T T HITGRT: AGZATH A SA-IeATa 3 FohT; T o1 riess ween, 31 fmfor 6 Sranfafy, ot
qoT ge s Haer (Brftrarefi) 1 amiet fafrem THE

afrent st R atdeRY: B e i e tcrs g, 4 B srem 6 sl e waw, e e s e e g,
Foererer 311 492

HIOUTITAT & Hea ehl SITaehl: shehlcl o HEUTIE| 1 Faicreh HtaT; HEURTE] % dqsil & dad ud faum +
R Tt  Stedifas s 462
TS -111

S Y TR o O et i wh e ud em; e s e, Tt o st e e e, a9, w
HerM| 66

asteat sifert &t ey siqareht dfrt F www qon 3w ud FwE fiw, sifge, aerie, s
492

gt fafamm: emia #i Grnfafy, @ Bfae (freas) Grnfafy, fregeh & #mf 1 egmdafis Fremm
3ue

THE -1V

HIETETSEe: FElRRge T HoEHl, TFT U F1; THIE, e Uk Ud e, wremieiw,
TR IR | 66

T T ot goen, il 3 F; e, gsndiim, ettt diHRm == s (=)
aftrere, =fferon, e o i) sde

fefe: foftre <t e, affeor 3it i, siter-sitarfieon orficrrrsey & Staw=gyor 1 dfém faamon 49
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aTé ¢ gEh:

T Fe 9% 3 Afewe et (2017) st . meeT o, At @eRon, StE) e, s ot
fafee

2. ufwer fRfrerst, T uard 3 tee, <o s, SHa S, =

3. S AT ufwer el it srer e, S T, 1)

4. ufme fEfoaretsh, wé sm, Yoo @t wita gseg, e #., 1997, T Sacggscy ug F9t fafiree

5. SfFeset SN, STl THUH, 2014, TEAnf SR

6. aifcior fifbdew 3 ST, Touw Sue AR FiF THTE, 2013, 33T HEH0T oo, T |

7. e el de s, st & @Ummﬁmﬂi

8. ufiwe fsismrersh, anf dium, wmi @i, smare i, 2004, 31 G vy, 98 v Fu

9. SRR, aree €t Sfi S S St 201 1, = Sewtn, i e i O, 9

10, FHTH 36 STARRE, THT TH.UA., TR e 95

11, Spersit o feft wrdem, smare i, vw <7 v St 3¢ faeeft

12. fiftey aite warert dg fefsmiest, ae, st ot S, o, 2009, swedt gevn, §H o de g,
.

AT T E-HETLA:

1. TPy farsr H=m ue e SEnEE @ (NISCAIR) http:/nsdlniscair.res. in/

2. G F: U fefoee qgeaeiers (TI€iee| 9RE) http://ndLiitkgp.ac.in/

3. https://onlinecourses.swayam?2.ac.in/cecl19_bt02/preview

4. https://onlinecourses.nptel.ac.in/noc20_bt42/preview (T I forgm)

5. agate orsd (http//www.vlab.co.in)

6. http://www.ignouhelp.in/ignou-lse-05-study-material/ UEEE] Rttt (i, f&dh
http://rastogipublications.com/Rastogi-Publications-SUCHIPATRA-2022-23-Mail pdf

7. HTTP:/RASTOGIPUBLICATIONS.COM/RASTOGI-PUBLICATIONS-SUCHIPATRA-2022-23-
MAIL.PDF

8. HTTPS:/WWW.SCHANDPUBLISHING.COM/BOOKS/HIGHER-EDUCATION  /fasm  /sfeitsfi-feafi-
BE-HAEI-1V/9789352534104/

9.  https://www.scribd.com/document/696830782/A-K-Jain-Physiology-Practical-Manual

e & ufawe:

T UISTHH T ST Foh, O/ SER

ST TR s o o o SEat 19 16 S a

S e AT U FT1 ) Te A U TEATH  we g

e =, wieeeft goneft, siq-art ud gee @ wfed meeqet Wit @6 & w5 S Ie yE ¥ guge §
qEH &
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UG0802 -ZOO-75P-302- g HTTdeht T3 Fa TTAA U ATTHA Wrarfives s

(Practicals based on Animal Physiology & Biochemistry)

1. ST (EHrETEeHie) ST STINT Tk dicl Th 03| UF 4d T FHORT31 1 9T

2. Ureett ST g1 ST 1 3R |

3. Tueifere T (oft =t =) F1 2R |

4, T e = o auT Treey A1 e sifirisr i S we fafie s et i srerEm)

5. I H UsTen R (heeis) &1 weel

6. T THTSCAST | AT 9T 110 TS aTTHT 3 THTE 1 37599 |

90

7. et & ol 3 ud s sidanE G F Sade wia-afeE w1 seeE; U2, 31, B, e, 795, T8,
fig i g, fegedl, Yuurrss, ariias, sv=mm, sfugeas ufy, 39 o siemm

8. Sie S/ @ AT H T T 9T Il

9. ST /@1 T H FIE1e132 I Ial STl

10. 5= Sae/@ra T1 # ferftre &1 aar e

1. foryor & a7t ufire % rer 19aT & v Hf SIRSHTET SR TeEEH T el

T fTeR - Ut AT U aieht @t fereor
oy | W srera-w fFrafua o= I / Tt BT
HHH
1. y@ YT (R fora famm) 6 12
2. | g e (SRR R faa) 4 6
3. ] SR (S THTE) 4 6
3, el ot gea ud fevaforat 16 16
(1-8)
4, wifae e 5 10
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5. e fimre

5

10*+40=50

50

Tre:

“eharet fatia ot & forg)

1. geHesita Fia-afgwr £t serersar 1 vufa d, srema it s / foet & arer faeenfia B s arfe
2. Teefiiar = grifier smem o fBro o aaft s 1 srfard w9 @ et wam 8 s e & g

Forfretor % fere s e g

3. oot oot % forg wfen vt wrgEsen % sran At vd gads faftrt % wrem @ gversy et
st 3 fewm-frdsit o srgam Seget vee qadie: sTor S =)
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o I8 AN it feSTET F, Yewor uFA F wd faeger w o Ay fred
Frerrer & amrarett =i woran 8, Srew ol # vy wtwre A gfy g
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ereqa argasme
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Sty wfem . feefifen, afmmfem, qufes, aefosm, form, 38 1 % gl 3 e, fiw tfaam,
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TETé T g
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ST iTeR-udter T Ue Rt T faraor
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3! e st weE 37 feoafrat 16 16
(1-8)
4, s witem 5 10
5. e frard 5
10*+40=50 50
=ﬁz:
e Frafia o & forg

1. gewasfta Fia-afzs £t squeregar it wufa 8, sreama &1 smva / feat & ary wfoenfia e s e
2. TorarfiEr 1 srafies e | forg o wft w1 sifar w9 | RS vEa s SR i aien & we

fortieor % fore s = g

3. ot ot o fore wrefen wmmdt areEsEn % srgaT A Hug i dad= fafter & arerm @ Suesy gnf
1St 3 feen-fdeii & 1 Foqet uge et ST S ey

Signature of Dean

Signature of BoS
Convenor

Signature Of DR
(Academic-1I)

g | Ua»

Dy. Registrar
(Academic)
AIniversity of Rajasthan
JAIPUR




