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UGO0802 — Three/Four Year B. Sc. (Bio Group)

ZOOLOGY

Credits

S.No. | Level

Semester

Type

Title

Total

MIR

UG0802 -Z0O0-51T-101-
Diversity & Biology of
Non-Chordates

MIR

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

MIR

UG0802 -ZOO-52T-103-
Diversity of Chordates and
Developmental Biology of
Vertebrates

MIR

UG0802 -Z0O0-52P-104-
Practicals based on
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Diversity of Chordates &
Developmental Biology of
Vertebrates

MIR

UG0802 -ZO0O-63T-201-
Economic Zoology &
Ethology

6 III

MIR

UG0802 -ZOO0O-63P-202-
Practicals based on
Economic Zoology &
Ethology

MIJR

UG0802 -ZO0O-64T-203-
Cell Biology & Genetics,
Biotechnology

MJR

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

MIR

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

10.

MIJR

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

11.

MIJR

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

12.

MIJR

UG0802 -ZOO-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
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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 remuneration 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 -
Z00-51T-
101- Diversity
& Biology of
Non-Chordates

CA 1

CA

20

CA 8

EoSE 3

EoSE

80

EoSE 32

Practical

UGO0802 -
7Z00-51P-
102- Practicals
based on
Diversity &
Biology of
Non-Chordates

CA 2

CA

10

CA 4

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

UGO0802 -
7Z00-52P-
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 -
7Z00-63P-
202- Practicals
based on
Economic

CA 2

CA

10

CA 4

EoSE 4

EoSE

40

EoSE 16
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Zoology &
Ethology

Theory

UG0802 -
700-64T-
203- Cell
Biology &
Genetics,
Biotechnology

CA

CA

20

CA 8

EoSE

EoSE

80

EoSE 32

Practical

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

CA

CA

10

CA 4

EoSE

EoSE

40

EoSE 16

Theory

UG0802 -
700-75T-
301- Animal
Physiology &
Biochemistry

CA

CA

20

CA 8

EoSE

EoSE

80

EoSE 32

Practical

UG0802 -
Z00-75P-
302- Practicals
based on
Animal
Physiology &
Biochemistry

CA

CA

10

CA 4

EoSE

EoSE

40

EoSE 16

Theory

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

CA

CA

20

CA 8

EoSE

EoSE

80

EoSE 32

Practical

UGO0802 -
7Z00-76P-
304- Practicals
based on
Microbiology,
Immunology &
Biostatistics

CA

CA

10

CA 4

EoSE

EoSE

40

EoSE 16

The Theory question paper will consist of two parts A & B.
PART-A: 20 Marks
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10

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 UG0802 -ZOO-52P- 4 50 20
104- Practicals based on
Diversity of Chordates
& Developmental
Biology of Vertebrates

Theory UG0802 -ZO0-63T- 3 100 40
201- Economic
Zoology & Ethology

Practical UG0802 -ZOO-63P- 4 50 20
202- Practicals based on
Economic Zoology &

Ethology
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Theory UG0802 -ZO0O-64T-
203- Cell Biology,

Genetics &

Biotechnology
Practical UGO0802 -ZOO0O-64P-

204- Practicals based

on

Cell Biology, Genetics

& Biotechnology
Theory UG0802 -ZOO-75T-
301- Animal
Physiology &
Biochemistry
Practical UGO0802 -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 two 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 -ZO0-51P-102- Practicals based on Diversity & Biology of Non-

13

Chordates
I Semester -Zoology

Code of . NHEQ .
Semester the Course Title of the Course/Paper F Level Credits

700- Diversity & Biology of Non-
1 51T-101 Chordates 5 6

Z00-51P- | Practicals based on Diversity &

102 Biology of Non-Chordates

Level of | Type of
Course the Course

Credit Distribution Offered

to NC
Theory | Practical | Total Student

Course Delivery
Method

5 Major

4 2 6 Yes

Lectures: 60
lectures
including
diagnostic and
informative
assessments
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

Objectives of the
Course:

e The main purpose of introducing this course is to
teach the students the Morpho-taxonomy, and
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 animal
diversity to acquire knowledge of fundamental
concepts and theories of animal diversity.

Detailed Syllabus
Z00- 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-1I

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-III
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15

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-1V

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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16
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

Stafafaerar 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 Outcome:

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

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

Diversity of non-chordata and chordata groups.

Evolutionary relationships and phylogeny of non-chordates and chordates through
functional and structural similarities.

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
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Convenor (Academic-1I)

Fq |Ua>

Dy. Registrar
(Academic)

University of Rajasthan

IAIPUR




ii.

iil.

1v.

Vi.

vil.

Vviii.

1X.

17

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:

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

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

Study of Microscopic Slides and Museum Specimens:

Protozoa: Euglena, 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 Ex. /N.C.
Students Students
1. Major exercise 6 12
2. Minor exercise 4 6
3. Permanent slide preparation 4 6
3. Identification and comments on Spots 16 16
(1to8)
4.  Viva Voce 5 10
5. 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.

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.
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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 -ZO0-52T-103- Diversity of Chordates & Developmental Biology of

Vertebrates

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

II-Semester -Zoology

Semester e Title of the Course/Paper NHEQF | ¢ redits
the Course Level
Diversity of Chordates &
Z00-52T- | Developmental Biology of
I 103 Vertebrates 5 6
Z00-52P- | Practicals based on Diversity of
104 Chordates & Developmental
Biology of Vertebrates

Level of | Type of
Course the Course

Credit Distribution Offered

to NC
Theory | Practical | Total Student

Course Delivery
Method

5 Major

4 2 6 Yes

Lectures: 60
lectures including
diagnostic and
informative
assessments
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)
e The course offers a complete understanding about
diversity and classification of Chordate animals.
Objectives of the e It educates the students regarding general and
(TR specific characteristics of chordates. Thorough

understanding of their affinities and evolutionary

aspects of chordates will
students.

be developed in
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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.

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

Detailed Syllabus
7.00-52T-103: Diversity of Chordates & Developmental Biology of Vertebrates

Unit-1I

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-I11

Scope and History of Developmental Biology; Early Embryonic Development:
Gametogenesis: Spermatogenesis and Oogenesis; 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:
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

i \TE>
Dy. Registrar
(Academic)

Aniversity of Rajasthan
JAIPUR




10.

23

. 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. II 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:

1.

Meena G, 2020. Developmental Biology, Glossary, Ideal International Publication
Pvt. Ltd.
https://drive.google.com/file/d/1ebK1B6QHc6fIG6CXaGicmXTZIY6VkOxi/view

?usp=drivesdk

Course Learning Outcome:

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.
o 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.

o 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.
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Practical Syllabus

UG0802 -ZOO-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
(1to08)

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.

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.

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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Syllabus

UG0802 -Z0O0-63T-201- Economic Zoology & Ethology

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

111 SEMESTER -Zoology

Semester e Title of the Course/Paper NHEQF | Credits
the Course Level
700-63T- | Economic Zoology & Ethology
I 201 Practicals based on Economic 6 4
700-63P- | Zoology & Ethology
202
Level of | Type of Credit Distribution b Course Delivery
Course the Course LIS 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
on.

List of Programme
Codes in which

B.Sc. Chemistry: UG0804

Offered as Minor B.Sc. Botany: UG0805
Discipline
Prerequisites B. Sc (Bio Group) II SEM
e Gain knowledge about silkworms rearing and their
products; Bee keeping equipment and apiary
management.

s e Acquaint knowledge on dairy animal management,
IDIZVESCHIG theqbreeds, and disegases of cat?clle and learn theg testing
Course: ) .

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 [ecarn 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

e 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
700-63T-201: Economic Zoology & Ethology
UNIT I
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 11
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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 IIT

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 5 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.

4.

https://vidyamitra.inflibnet.ac.in/content/index/6018e55f8007bec1¢22166b0/ET

https://vidyamitra.inflibnet.ac.in/content/index/6018e69d8007be8bc42166at/ET

https://vidyamitra.inflibnet.ac.in/index.php/content/index/5fd9f1678007bef4453de
567

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

Course Learning Outcome: 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 -ZO0-63P-202- Practicals based on Economic Zoology & Ethology

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,

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
S.No. Practical Exercises Regular Ex. /N.C. Students
Students
Exercise based on sericulture, apiculture,
1. 6 12
lac culture.
Exercise based on vermiculture, pearl
2. 4 6
culture, aquaculture.
3. |[Exercise based on ethology 4 6
4 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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UG0802 -ZO0-64T-203- Cell Biology, Genetics & Biotechnology

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

34

Biotechnology
IV Semester-Zoology
Semester Lo Title of the Course/Paper NHEQF Credits
the Course Level
7Z00-64T- | Cell Biology, Genetics &
203 Biotechnology
v 6 6
Z00-64P- | practicals based on Cell Biology,
204 Genetics & Biotechnology

Level of | Type of
Course the Course

Credit Distribution Offered Chmmse e e

to NC

Theory | Practical | Total Student Method

6 Major

Lectures: 60
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) III SEM

Objectives of the
Course:

This course will provide with a deep knowledge of Cell
Biology, Genetics and Biotechnology.

. Understand the role of different cell organelles in
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.

D 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.

o 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

UNIT1I

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 eukaryotic), 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 Inheritance: 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, A.J.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.

4.

The Cell: A Molecular Approach (2013) Geoffrey M. Cooper and Robert E.
Hausman. Sixth Edition. Sinauer Associates.

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

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

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

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

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

To impart knowledge and practical training in various techniques to develop
research in commercial and scientific application.

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

Practical Syllabus

UG0802 -Z0O0-64P-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

Convenor

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.

(Academic)
Aniversity of Rajasthan
JAIPUR

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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UG0802 -ZOO0-75T-301- Animal Physiology & Biochemistry

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

V Semester-Zoology

Semester e Title of the Course/Paper NHEQF | Credits
the Course Level
Z00O-75T- | Animal Physiology &

v 301 Biochemistry - 6
Z00-75P- | Practicals based on Animal
302 Physiology & Biochemistry

Level of | Type of
Course the Course

Credit Distribution Offered

to NC
Theory | Practical | Total Student

Course Delivery
Method

7 MJR

4 2 6 Yes

Lectures: 60
lectures including
diagnostic and
informative
assessments
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 IV Semester (B.Sc. Bio group)

Objectives of the
Course:

The learning objectives of this course are as follows:

e To achieve a thorough understanding of various
aspects of physiological systems and their

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 -1I1

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 -II1
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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-IV

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. 5 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://msdl.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

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

Better understand the functions of important physiological systems including the
nervous system, muscular system, endocrine and reproductive system.

uUnderstand how these separate systems interact to yield integrated physiological

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

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

Improve their perspective of health through deep study of physiology and
biochemistry.

Practical Syllabus

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

1.

2.

Counting of RBCs and WBCs using haemocytometer.

Estimation of hemoglobin by Sahli’s haemometer.

. Estimation of haematocrit value (PCV).

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

Leishman stain.

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

6. 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
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
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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Syllabus

UG0802 -ZO0O-76T-303- Microbiology, Immunology & Biostatistics

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

VI-Semester-Zoology

Biostatistics

48

Semester SIS Title of the Course/Paper NHEQE | (- redits
the Course Level
Z00-76T- | Microbiology, Immunology &
VI 303 Biostatistics - 6
Z00-76P- | Practicals based on Microbiology,
304 Immunology & Biostatistics
Level of | Type of Credit Distribution Offered T DoFer
C the C LNC | rethod
ourse ¢ Lourse Theory | Practical | Total Student etho
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
Z700-76T-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
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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 II1

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, A.K. & 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, LM (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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6. Statistical Methods for the Analysis of Biomedical Data: An open-access book
that focuses on statistical methods used in biostatistics.

7. 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:

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

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

e Apply appropriate statistical methods to analyze biological data, interpret results
accurately, and make informed decisions based on statistical evidence.

e (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
Z7.00-76P-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
(1t08)
4. Viva Voce 5 10
5. Class Record 5
10%+40=50 50
Note:

*Internal marks for regular students only.

I. 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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i UG0802 -ZOO-75T-301- =] Flfdehl T 100 40
9 @R
6 UG0802 -ZOO-75P-302- =] FIRIsh! Tat 50 20
ST TEREA 9T ITUTR Trfres o
i UG0802 -ZOO-76T-303- G&HATar, 100 40
wfeeen foge wd S wiftedht
UG0802 -ZOO-76P-304- FEASITIHI, 50 20
grEtes | Sften e ve S aiftereht ot s
TrRNfeR
qe:
=6 Bgies W U5 | &1 W 37 SR« gl
AT 3T : 20 3fh
T 31 1 1 37 o 10 37f T IR W37 (20 ISRT hT AT 6 @7 Sfard 2
HTT- 9 : 80 3k
TS O o YT & oh! W5 T 2-5 Aied = gentsa 7 forfora fomarm Sram wedies sehts & Arcifien forehed omet wes ur
BT STk 92 20 3ieh o1 B
AR Tt o fore Heifera qTgarsh o forea uTearshy o e AT e 3 it 21
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

g ) Ta

Dy. Registrar
(Academic)
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UG0802-Z0O- 51T-101- 3TggaiT Y farfarerar wat srafasm

UG0802 -ZOO-51P-102- SIS ht forfarerar val SarforsT ux SATerTRa Traities &

1 AE - TfoTeITEr
TR ‘aﬁgm TGASHA/UUR T It SIS Thise
L5
I 700- 51T- s Y fafererar et Srafamm 5 6
101 g <kt ffrera wa Safemm w
Z00-51P- ATTA ATTeR T
102
shise farawor EHUTST
- - EIEIE: )
° ° foTe weqa | argaskH faavor fatar
R BEIN agifrer | yARE | T | fpagrmar
5 TS 4 2 6 H A 60 AR,
a0 =meEm % e
s IR e
ERiEE BRI LS I
TN fireh ot 30 €
FHAH HE H T e
Titor foreer ok &0 W et foRarm | Sff. v, @R T UG0804 e ot wHE, s fase: UG0805
™
ATTFARATE 12 1@
T UTSHHA 3l I[E L 1 & 339 BT i AME SMAcd T 36k TSR
ATl weed o foTg Siq fafererar o wees & ufe Smreshar iR fiad =1 afd
T ok HIY-ATY SYHAY R H & s SAeRriEhl-afiteht i 3g-fomrediar
UTSAShHH & I >

4

el T TGMT 8| FHh G, TGAFH H1 Ie¥T I faferear hi wdifern

FegToTSl SR fagial 1 99 W w9 Siq fafoear fafouar & a7 °
TR STTer ST ST A 3 HITA T IS AT

ZOO- 51T-101: IS i farfarerar va sirarfaam

Toreqa urgasw

FhTS-1

Signature of Dean

Signature of BoS
Convenor

Signature Of DR
(Academic-1I)

g \Tas
Dy. Registrar
(Academic)

Aniversity of Rajasthan
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aTeRTuT o Torgia: AT T SIS T o Srd affeRtr it wgfa; arfier & stmam: st W (et
oY), GUETEH, YUTTE (TATSIHT) 3T TS o T, STRIEhT qAT FRIEh! § JordT 3Ee

TIEISTIAT: T A0 TT a1 T ek 1ol ; SRR, e, JATRTIGHT, T, INUT, I 3R ik maea:
ST 6&e

o~

TTRURT: |THTRT T&T0T QAT 3T & b AfTeoT ; TR # ATeT o, SRR, ST, SRR, TS, TS H Tegvad
AT 3Tffen Heed qer Shiae <=rsh: "rgehid 6&e

FeTe-11

HreigeT (ATsSiaT): T e qu A W/ qe i ; ageudT; SaTd, YaTd JgH S S AT we,
AR, AT, SRR, T ST Sfie =sh: 3Tl fera| 79e

TeAfeRATrel SR AT e tHeeltst: |THT-=T TTeToT qoT 7 &L ek AT ; TeSiiell 3TJehet, e HiH o SHaed
TEcd; TR, ST, TR, ST o UTeH, TG0, Scas, e, IS 3R Sitaw =sh: 2337 oK veaia

8 ue
ZeRTS-111
TATSTST: T &0 G a7 T qeh 71T, TR, 3TTaTE, ST, ST o T, ITe, UiE=roT, Jcasi,
AfrenT, SoT 3T Sfie =1sh: el (38w 6T
SATATATST: AT AL I a1l T deh Arffepor; sheef¥mm § feraes &9, il § swrm=auor 3 g de;
AR, JATSTE, HTRTIEhT, I q1: ITeH, TRE=OT, Scasi, o e, T 3T Sfier =rsh: i 78
FNFIRIERT: YRIZH 3 TSI, AicherT ST ST ies oeor 25e
FHTE-IV

HICTEeRT: TTHTT ST&T0T 3R o T ek o entor; Tegarer § Ua 3R faay; uid} fmion swemr, stem, s entiehl, 3
T T, T, G, ScdsiH, TS 31T Sfta <Ish: aTge | 74
TehRTSAISHET: AT T80T 3T a1 TqT deh arfiehtor; TeUsiean  STol-Hae dof; STagR, AT, SATHTINGhT, T a3
T, JRE=RTT, Scasi, T 3T Sfiad <sh: T&REd| 4ue

THIRIZET: ST I SHITISHT o T HUHATY, seirerray s afifhr fufa ot snfaafuaar (weas) 4@

TATS TS Yeaeh iR Hael:
L. gadisie STt VII TR, ST, ST, (2006) SIS AT, ST
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
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Dy. Registrar
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2. g gadisie: U= fafem 111w, a1, e ., hett, o, afifera, o s1.gsey,, e, ghesey, ik
TATEER, S1.27T5. (2002) ScAhael AT5H

3. Faioie Seitsill SiTeA 3.0, at d.ud. (2022): TH. =8 e st fafiee)

4, IS Tz UE havH| 11 HEhon| Sfmed, 351,850, (2012), $Socqd T
5. Fadisie SErS: T havel TR T VI HER &9, 3.3, Hiad, STTE., a4, R (2003),
YA At wra

6. ST AT Faelsigd| VI R, T=ifen, S T, (2015) H1-foet Tefehe

7. St faforgar (ofmer Srsaftel-st.oae yom ) e, €. @, e, T, FAan, @ o fomara, S
Td. (2023) | Hfictehs fsererd (oY) fafiee

FATY Y 3-HaTE:

1. FHATE, T I I, W (2019): FRIhT S STHRITHT ATTHTUT T ST FlA o oA H:3]h SAeTsT
IqAsY ATHT ISETEE innovativezoology.coml

TEASHA T 3 Tfawhet: agash T 2 W, ferameff et 3 wmw sha:

FAYBE HI IB EHRT o SR qT AffehT 37 HETH Hre|

YT S I Gl ot Ferforerar |

FrcHR R SIS GAATSA! & W ¥ S8R AR qEdv & I5-fwEy geui iR

ST fRIT T STERA

STYHAT ST THAN o ST Agea SR qTicReriaeh! 7 § 37T Al

ST HafTat, FE e SR ANASHIST o HTeH & AT W i Sera <1l

TTATRT TTEaHy

UG0802 -ZOO-51P-102- SIS ht forfarerar val SarforsT ux SATerTRa Sraiities &

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

1. SRR geHaRt o1 Had 3R i foesan iR dh gawesl|

2. YEWER(T Hia-dfght TIR FA & qm fafemt, foes (Arenlergsiem); werieor () ofiv wee;
TeTTer; TS, faretive,; fFsictieror,; gammem (fremafan) sfiv st

3. Tafeafaa & e, o ger s

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
Py \Ua>
Dy. Registrar

(Academic)
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(i) Toraraifea: wifer, g =1 5o

(ii) ARSI THIE-HRATE, THidI-3iH i, taeifrafer, seanfem

(ii) BT 3AVR; FTHeT YTEH, ST ST, STFel1 STeshiaet S HR i Teg (|

4. GEweR{Ta Fid-ufget ST HIUCTCH 6 WTGRTT T LRI

i SIS JoctT, S7Hie, wirsHiteTd, RHIR=EA (W.M.), TEforem, dgm)

i, O SR, eciaee, TISe, ATgehi
iil. Hieiear: Tafei, wrgaferar, sirferan, dctcr, W CHHM, MM, RN SR
iv. wifeRfenefist: dfar (WM), fadiasda fernmr, Bfgsiar (WM), Bfasiar & fermes: fiufufem,

T, Y, gehia SR deraehian |

V. Q"@n‘%ﬁzﬁﬁﬂ'ﬁ?ﬂ?ﬂ

vi. TfcTeT: Fueis (0N, Trierse, vicisea, Qieian, Talfawi=ar, feefefam

vii. AERBRT: TRUZE

66

viii. e forgerg, foeg, dddte, ficfdte, ofiva, e, Wfew, deigay, dme, amaad, SHimET,
sheefir fervren (Ffcerr, s, arsfm, Tmmet),

ix. HICTERT: FH3eH, TAET, Seforam, Grsfyan, qisleerd, Tifer, JiFeiug, difeqd, Titureay fere|

X. TS TRAEE, T
5. ITATGEAT:
i rzew: e ferrand 3R d e d

ii. ST STer forerSaTd, Ui, ATER ATt 3R dfeR d

6. Tt hia-afgart fmior gr Frfafaa &1 stem. e, doHifRem, v Rawgew, Swp, sirforan fag, i
o T2 3R BT weie, Tgell o ATehieam 3R fire ugfersht

7. T 3TherEeh! Siia o Tea 9T Siferen o7 31 s dam s

TTATTeR-URteTT AT TS 31eht ahT ferawur
s TR FAATE-HT fFrafms™ & / TEuTet
Ezacy B
1. TG AT 6 12
2 NREASIC 4 6
3. Teft hi=r-afgeht fmior 4 6
3. TRt T TE= SR fevafort (1 9 8) 16 16
4. Hifaen wer 5 10
5. el fehie 5
10%+40=50 50
Signature of Dean Signature of BoS Signature Of DR
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(Academic-1I)
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Dy. Registrar
(Academic)
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1. STOTGERT: foresse ol wemdT | <8 ol o1 STe| WehT 37ea 2] foreqa = / fereese dlivedy agferat

T o1 +ft AN fohaT T ek ®

2. EHSR(TA Hia-lgeh hi STTeTeedT i Tl H, STvmg i 3T / fort & @rer wfereentua foram st =nfen)
3. foenfofn s wrnfies e § fopw e weft st st Rt e =iee ofit wrnfies adie o e e &

£ sreqet e =
4. Tmf ST 3 forg Asfe arft arewsEn o STTER A1 €y S Had faftrrt % wrem & Suwey 2t

5. g foram ST =TfeT foh STifirers s # ST fohe ST aret Siq a7 Stta sifufem 1972 s ae |
fopm T wremverT o sfarta et et 8

Signature of Dean
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Convenor

Signature Of DR
(Academic-1I)

g ) Ta
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UIgAshH

2

UG0802 -ZOO-52T-103- 89 sht forfarert ual shvreeht aiae Siforeht

Z0O0-52P-104: ggavt <t farforerar vet wvreeht uitas siforeht

UTGAhH <Al | UTGHAShH <Rl

T SATYTRE TR shret
11 SUEe -TioTeTTe
TR ‘aﬁgm TGASHA/IUR T IR AT Thise
E2i1d
I Z00-52T- gt Y fafererar e woreehT it 5 6
103 Jferehy
Z00-52P- g Y fafererar e wvredT uftasd
104 JAfereht wx v urafies
shfee ferawor TEETE

Bl &
foTe weqa | argaskH faavor fafar

& THR fgifs | wAfR | BT | fygroar |
k24
5 ST 4 2 6 Hl ST 60 R, foraw
AN % INE SR
AR GEATHE oA
i & qT SR we
305
FHAHA HIS T Fel forad
Titor foreer o w9 § Ut foRaT | o wEeE. R a9 UG0804 TE ot TEeE. aedtd fagm : UG0805
™R
SATTFARATE T, T, HT. [ §HE (SR )
T TR ST Siqatt o farfereram o7 affertor o e & ot wHE ye e
R 718 BT hT geer S AT R farfire oreront o e F frfera shear 1w
TBSRT T T SR 3w qeqe it e gue faswtaa & STt a7
W@Bﬁﬁqtaﬁqééaﬁ %Wﬁqﬁ?ﬁﬁglﬁiﬁmﬁc 1t T Th et ol
TSR % 39T

e M| favied, weEAr i (diesHiEE) HR YT wRATE A A
HAYTOMSAT o T H I JGH HUT| JHEFSH, YT o TR & =0T 37 o7
frwior it Sfer =T % HieEH ¥ S AR 1 STEvEe qeATel Al e
BEERHEEIE ]

Signature of Dean

Signature of BoS Signature Of DR
Convenor (Academic-1I)
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Signature of Dean
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Convenor

Signature Of DR
(Academic-1I)
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Toreqa utgasw
Z00-52T-103: gz i fafrerar vet woreeht uftasta Sferehr

FTs-1

HISET o TTHT TAHUT SR T T T ATTHI0T ; JUHIS: THIA AT S IU-3T &R qeh F1H0T, FSATIT
HIT gHhT AT T ST 46e
TRATRISET: THTT AN 3R T T Tk RN , FHIIRSIAT (THISTIaad) S gah! SEarall 1 ST

46

THAET AT ATSFACCIHET (TAT): HIHT AEI0T HIT Y- &L e SR ; Y2 IHIEST FI 58! sl b
ST q48e

TorefieT, BT CTeToT SR o St ek S Toh0T ; TRE el STeeh oh SRR, AR ST (e scte), e atfera, wasforaii o e

T A 3ue
ShTS-11
IR (UTERTerT): ST Te1or 3T 3U-at TR ek SFiieRtoT ; SUF=R sl Iy 3TN Safaesm; fafdwar (Frvesh);
wftwsfera & e e 3be
Tga (eAfera): ST SET S ST-a W deh o ; farter 3R fawde ud ofif rgem 45
Teft ot (TST): HHI=T o S 39 qeh afientor; afemit  3& Tgehei S Jare 46e
AT A (FuTE): G A AT 9T q%h ST, T | gq fome; T et § srgeelt et
46e
geRTs-111
e Sifoeht i STaeRdT Te sfer; S yoT forehTe: Jehst: IEh o e 45
T, foee: fee % 9 Ud WTE; S va (SARGAH) o v (FRIRH); SRS q48e
a@m(ﬁgﬁm): T foehTe (HIhTSITesR) T o SR, it Sieor, S & i frafa, e g 49
TG (RIETRH ) U6l [T (96 HI o) T T Fvieh yfofter forerrer | 3°e
TRE-IV
T@eh! B AT AT IHHT M [, HEsh § UIE Tl THoGa 5Ee
=TSt o uftre | fafeh gt fafeerii & werm 3 el 29
TN T ST (A8 o e, T ofiT s, STur, vl wd yaa 5%9¢
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

Fq |Ua>

Dy. Repistrar
(Academic)
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3Ee
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SRITATSHY, SFPaere ST 1 (2005)) oo aeerem, (Rime) . fafiee

TS TS| TS 3.Te., IH1 I.TE. (2022): TH =3 G Fot fafies

SRIATSHT, BT TR, &, T, ST e, Sftafl. (2004)) e Fewn feet yerrem) =2 et

T AT ddsic T, fecetsie, T ofit fect st 3. S foeft ig va

fliftuew S SaTiee aRITATS (S HERn)| AT, T TS o, € (2011) siaawie giafid e,
STTETHAT: 9780198792918

e WIS HT TfesrTirstT, FHIcied, S TH (1996)| 9T fedt, 39, SATSTEET: 9780070634275

7. TS 6 ASITE TATT HEHLL. I, SSTS. (2004) STFEEHE G T4

8. FfT T U Taciue SRS 316 Jesied (2024) Sf. ST SH, 2. 39 a9 wed, 2. Jeadt
I 37 . Sretrer e, st wae. iy queet # fog, fees s () fafids, s, sma 2024
ISBN: 978-93-5736-733-2.

9. AW IS, TR EERLicad, TaUE (2014) RESt wHitiugE, %, dfeerm, gEs,
HETIEH, JUHT, STSTHETTH: 9780878939787

O N

A e

o

10. o Segami® g Usterst, afciehl, st.311E. (2008)| SR e et JH|

AT T 3-HET:

1. 2. wfar 3=t /9, 2020, YOG Heiel Srearac, ST ST §-dfocshy wrgae ffies.
https://drive.google.com/file/d/1ebK1B6QHc6fJG6CXaGicmXTZIY 6 VkOxi/view?usp=drivesdk

TSTSHA TG o Wi

39 UIZASH o T & T B,

o R SiaT o forfir WEET § Ta % T o AN H S § qEw g

®  ITISRHYT o HIEHH H I3 o S JBaST ¥ foehfed g, ST o @arm il

o gige Sifaeh 7 fafi=T Tehearmatt & forerm it St

o T U ¥ U TSI T Y[V Aok JH 0T bl SFsha AT Erer & e gl

o wehi o fmior U yor 3 witered o =T % TN 1w § e gl

o Siqet § wifRrhr fafererar wet ff¥rean vt s aer Sranfafy s

o UfiaelT SAferehl & weifera forfRrlt e SUeroT! T STE il Si YUTSHH sh fofT Sfsharstl i &g H Heg Hid

&
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AR TTEAH
UG0802 -ZOO-52P-104- TS Tl fafererar Ta Horeehl UNael Sforeh! UX SATETRE STaRIeh srel

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

1. SRR forelt oft e waelt # ATy TR e et ARl S|
2. geneia TATsel A HUETer JTa 1 M|

i SIeIRISeH: geAT, 431, digicra, TRwsiaad, Sicisiic, HIFHicy, TRRIE, Tafer %
3T ferven|

ii. THAT: UZIgTES, fafee, TeETse feren)

ii. st s (Ret), Scdfie, fufieq, @reav; Tfider, ofgar an qfvsiftead, dfsal, #aReg,
fFaeteq, FiereE|

iv. SV S, F9gTd, Wiehad, Tftaweil, STiet, TEEIded, Higtd, Tdigd, grge, T,
B, T

Vi, Tefl-arT: 9al fheded (AR), FINFNE (U2 e Ses), Fictar (FeaT)

Vii. et AT, T, SFieay, fSecftd, T, SHes, Aig, 344, AdeT, SefsemE|

3. Tt shfa-ufgent fmfor grr Freferad T sTeem: Trbleiess i 3R §e, Aaforl & e, TaaTil & Im

4. ¥ — TREE eIl T ST - Tt FHiel-algeht o HTEH (01 A1SE 9 F12) et =0T, ik geh, e,
E, T8 GFd (I3 TS) ST, Sl STl o SAfieh e st

5. TS0 % YOT T TSR 18 He, 21 B2, 24 ©2, 33 HL, 48 He, 72 %2 T 96 H & FWHA i 7wt
6. TREEHATCHE [T 6 YT o Tl SSHTA =0T 3T ST i o (A <1 o SieT # Ragehi (fofeh) femior

7. =t 3t SAfefien ot ffeert w1 atem |

8. fereh srwror: Ferfgamesryarsdr Serm)/aTvmed 1 ywor e R e T

UTTTTeR-URTeAT TS Ue 3feht T ferawor
TA | STEIRR AT frafua o= Te / TS BT
HHTR
1. @ I 6 12
2. TTS hia-ufgaR fmor 4 6
3. aftae ekt 4 6
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
gy | T

(Academic)
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3. TeTT oht qe=r ud fowafort 16 16
(1-4 98491 T& 5-8 uftae Sifeshn)
4. Aftger ader 5 10
5. ETSIRECAFS 5
10%+40=50 50
e
*eharel (It ot o forg

1. STOTERT: foreset ol werIdT | <8 Al o1 STe] WTehT 37ea 2] foreqa = / fereese diivedy agferet

T a1 +ft IR fopaT T ek ®

2. YEHSRITY Hi=-ufgeht hi STguciosdl i Tufd |, 3varg st a1 / ol o wrer wfawenfia foran st =nfey)
3. fornfefa st swifirer e 7 forg g wft st 1 fentS T =nfen STk e wlien o aw e

fore ST ke =

4. Tt Qa3 forg e wrmt arashe ¥ STTER A1 € qun wad faftrr & e & Suaey g
78 gfEr fopar ST =fey fo smifiren sl # ST fog ST aet Siq = Sftem At 1972 wd ame

ToR T HeTTeAT o SarTa e e 8
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
gy | T
Dy. Registrar

(Academic)
Aniversity of Rajasthan
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UIgAshH

UG0802 -Z00-63T-201-21Teieh ITIUTITTE U saagTiehl

UG0802 -ZOO-63P-202- 3ATTeiek UTTUTIITE Ue saargTiNeh

TR AT STt fires shret
TI1 e -SrfoTeTrer
UTSUSHH T LSLCEES )
TR e UTSASHA/ITR T IiTSh = shize
I Z00- 63T-201 | 3TTfeies TfuTeTTer Ust suagTieht 6 6
ZO0-63P-202 | 3TTteieR TTUTITE Ue sTaTETehT U STeITRE
TR St
shige faawor TSt
- - BIEIR:D
> N fote weqa | urgEshw forawr fafer
T BEIN agifer | TR | FF | fygroar
22
6 ST 4 2 6 i IR 60 R, foraw
ST & SR 8T ud
HEATH Todish e §
qT T el 30 5
A IS i g EH T .
3w S P T =Y. vH. W e UG0804 Ue ot wardt, sredfa famm: UG0805
ATTIIHATE Y. Ta. Hi. [ S8 (aTE J9)
o RWEIE T & I IcATGT o SN H FH STH FHLAT; HYHFET qTe ITHT
I TgwaRe qTe e
o Sl U] WaEH, WARTET AT TEAl qoT AT 0 FH AT AT T g
TUTSIRAT T URTETOT ShEAT STl
o wal, T SR AT aTe sht e o o H SRR STH ST |
o ffheer FT giETEl Ufehar S FRUTE F TN T SR ITH FHET |
UTEATH h I TG BT St b FarfireT SRS s S e

fafir et 3 sfwrft i Sehl Seer e = ST |

B AT T T HET AT TSR J[E L b © a7 fafireT 313
T &1 3 USHTR STH AT |

TRrerfefar =T 58 T 1 FT JeT HAT fof ST Uoh-gaL 31 3o T e
& G R q: Tshan o 2

Tremtfefat s fafsret soamr wfaam o aagm o am s

Signature of Dean

Signature of BoS
Convenor

Signature Of DR
(Academic-1I)

Fq |Ua>
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(Academic)
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Toreqa utgasw

Z0O0- 63T-201: Teieh TTfoToTTeT Ut SoaeTiveht

FhTE-1
T hTE T WIHEhIZ T ST, TRt ey, T o e, (T o1 AT Hecd, Aisheat: Tada [RHehie
Yo =I5k, TITH ICUTE, TRTH 3h STEEHLOT (STTRTET), SR 30, W o Sk Sae 45

IR G ARG FIe T S w0k, g Gaelq it o= faftrt v org Sards 1 Yeie, o ohl SEEhioT, ar
6T ETET, 07 SR IS, Heiferd 30, I o ST Tefe| 46e

YW AT T HYHRET shT SSITicra, HewieRara sh1 Sia =ish, TR U i Hywaell o o, HYAa! o
T e, I-3cUTE, HeI TR I U STt q et See| 4€e

ST Eerel | qrerd A geTfert, S 9, Gereda wond, Seqre o el ot wavae, weiftra sarthEt w3 e

3Ee
FRTE-I1
HfeheoR Te THIRFAIRET: 39T U -3 SSMiqal, TRuieH 6 aTuiae aHisheay, §e0, e,
TR & el ford THeaTd 4€e
TR HaeT TS IENT: JhT Icq1ed L T Hieresh, qehl 1 10 (ST o i), o1 1 e ud wre|
3Ee
TSl T TIET I YeTiaat, S Scured, 2ok, Iaforl i JTTER, USd! UTe & SU-3caTe, Heiftd saTieRl Ue
IR &9 | 4
FHAHEUTAT: Fagede hi TRl o ol T, Fapeurer i STaTd YUell, VT Fagedred See o,
Geiferd T eI IehT TeieH| 49e
geRTs-111
TIEISAIAT ST T TAT@m, STbreht T T, srfifores ufemT, eferdfantim 3Ee
Bfewrer s O wiferforrefier wa wearReferrefist grr stfva Qi sht & 3Ee
SIS TAT: fEeh-SHfe T, e oAt EishwoT, hle-Si+a Tl 49e

HTgeh Te IeRT SEeH: HY TS/ AT hie, WeTNA SIS o AR hie, TS AT hie, Whihd hie Jeed| 5 e

FHE-IV
SHARTGRT: T Ue 3faere; #itass 9 sqaen; foftass o @ gsadee 3Ee
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

Fq |Ua>

Dy. Repistrar
(Academic)
Aniversity of Rajasthan
JAIPUR
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HAETRGRT 6T ATURUTE: T1s Fram 3w, fore SEo (ame Rerger), west Aied Worrett (32 {efifSiT e,
Tora fafie Stt, STrdRoT (aifeaer), Svesish e eifermm | 4°e
O 2T, TR, G¥ U QAR (eh; FHTST: HYATRET T A o foRiy €l # forreamd & @) 46
Wforeh 19 Uat SAARTINGhT STeaa: o o Td Sifaeh |fea, SIqeil § SaaT i STeR & ol farfr]

49e
TATS TS Yeaeh iR wasl:

1. SHIHE S[ATST st featad te e foRerr, T8, ATy, 2009, S U 9 THRH|

2. SHIITH SETSit, YT Si.OE, TR 3urear At 4., 2017, T 5o
3. T FHAIRET Ug Teeaet Gishee, THT Y. 3. , 2003, TSR 3fea |
4. TSIH ST TR HITHERT ST, AT . 3R foreet war ., 2010, w0, = TS S|

5. qHuferee 3 Sfea wdishesr, firsm o1, €Y., 1999, Tfete arsfefthe T, sfierTt v,

6.1 ST AT TATsS Gerrerst, sfiamead, &.4., 1988., Feamft afscremd, 73 fowett|
7. e forefaem: SR T, Teshia S, 2013, Rt vaifiuea)

8. TFe FTEdS U sateaR: AfET wim il s, 1981, SHeTs T3, Socd,Ud. Jhieh Ug &t

9. fmet foreform, site w2, sfiv e s, 2015, sl S|

10. Tfwe forR oz, ATeR 31, 2010, T ST |
11.3hITS TS SaTed 3w ufme forfoem, acig ST, 1979, T X afsat R s, 3.
12 AR TEH: FHR ., 2002, T afsaRiT g8, e/ Rsm-sranT

AT T 3-HET:

1.  https://vidyamitra.inflibnet.ac.in/content/index/6018e55f8007bec1c22166b0/ET

2. https://vidyamitra.inflibnet.ac.in/content/index/6018e69d8007be8bc42166at/ET

3. https://vidyamitra.inflibnet.ac.in/index.php/content/index/5fd9f1678007bef4453de567

4.  https://vidyamitra.inflibnet.ac.in/inde x.php/content/index/6018dbb48007be63c12166ae
TSTSHA HE o Wi

38 qTeshH o ot & ) feremeff fFreforfiaa o gt €

o STYEATT T IS o ek Weca wd qrifeurfirehl o § 3k e i RS

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
Py \Ua>
Dy. Registrar
{ ﬁ\uadému' )

dlniversity of Rajasthan
JAIPUR
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o f3rameff fafite urshifermt 3 Sftemt <rsh, T o TreTor 31T SHeh IU=IR ol GHE S 36 fofw ate fHames sumr
SR T

o T ST ok foTq SRt SRt ST ST STTRIHTH T IST o HIEHT o S H 1 6 HLATl

o TATVRTES SISl W ST JeINT § Helfeered ATk dhei1eh bl EIi|

o IETHAT I HIAL o T H ST

o S aeR o fafirT fergial st waiferd s oot g et fari sht e

o Sl % TR I WHAM o6 fe7q & TR FRshea il i STetrarTene: aie |

o fafiT WehT o ST 3 SR qAT Siforeh ST H ITeh! SHHT o S H SRR <1l

TTATRT TTEaHy

UG0802 -Z00-63P-202- 31Tk TTTOTeITer el saargTieht
TR ATATRA TR R

(Practicals based on Economic Zoology and Ethology)

frfaiad 1 gemeelt warse/Hted/famt 1 sterm: @i, iy, eraarcrsH, fgaaiarm, end,
Tt (i3 oY), VSR gHTE Ui, sHlfen STy, ke, gigEltcrm, A giferm, BEsie
29T, TR, FTSRAT

frfefiaa o doerer & T/ fomll/ Wi F1 ERI: WHhIS SSiat, sheetT Sifadt, 3, widt €, o
A ATt Tyl (1S ), Siedelt TeRfeat, fawg, =fifea, deidte, v fom, wy wiwest % waw, e,
iR, fogeT, @™ e weier, B, 9, Hd, Higi

T Shte o Siia I Ud TSR § 3qcred forfieT TeRr o T 3 S Rt STee|
TEE T TOTTCHE, for 20T 3T ST

TR TS 2T fomTor e e TR 3 ST SaRLOI T STEH|

TR fcieh ST ST [ o sie 3L i o fTT Al

foreft oft Hurfe AmeTeh shte & w@rer SrerfirerRaT eI eRTeT ok Wi SfdfsRam i st
TR H UETTet T T STE |

=fifeal e § THeh T T STeE |

ferer ywor: foret st Tar shie qTer STTEET ST SITRTaroT Seer/ M HeRe! o /dieg! wrH/SIeta Y 1 3R e
Frote S T (BT & T AT oY e ferea Feote et et o 3T T STl )

UTETRTeR-URTeAT SISt Ue 2feht st fermawor
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

i \TE>
Dy. Registrar
(Academic)

Aniversity of Rajasthan

IAIPUR
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g | SRR steaTE-shTd Frata ECPASRLIC]
AR B B
L. T e ITE HYHRE I ARG S HATET 6 12
Y
2. T e, T HaTe, TaaTehc R HATETNG 3TV 4 6
3. IR AT TvTE 4 6
3. TERT h T8 Ue fewaforat 16 16
(1-8)
4. Hiftaeh wiear 5 10
5. EZSIRTEE) 5
10*+40=50 50
e
*haet fratha s & fow

1. GeHeR(T ia-ufgt i Sgaaeudr i Tf H, TV o1 3@ / Fert o @ sfaeenfu form st =nfey)
2. TaenfeiT st WTfTeR e H foh e wft Tt o STET € § TS Tt 81 q e SR e o e

Tdvegor 3 for Sreqat AT B

3. GfE foram ST =fe for raifire stvarme § ST fopu S aTet Siq o Sfie stfurfem 1972 qaname

7 fop 7T wrerT % Sfarta e T2 8

Signature of Dean Signature of BoS
Convenor

Signature Of DR
(Academic-1I)

g ) Ta

Dy. Registrar
(Academic)
Aniversity of Rajasthan
JAIPUR
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UG0802 -Z0O0-64T-203- ThiT3rert forsm, srgeifireht vel et Hrenfireht
(Cell Biology & Genetics, Biotechnology)

UG0802 -ZOO-64P-204- SITITehT foraiT Tat STaifoTehl, Sersterireht o3 meniia wraifies st
(Practicals based on Cell Biology & Genetics, Biotechnology)

TV-8TEe — Trfrema
AUER *aﬁgw TGASHA/IUR T It AT Thise
i1
v Z00-64T- HITSTeRT o, SRt we S steifireht 6 6
203 HITITeRT foreTT et ST foTehT, Sarsitenfireh
Z00-64P- TR SATYTIE T TR Tt
204
shige forawor SN
UTSTHH T | UTGATHH T 2
° > feTg weqa | uTgaskw forawor forfar
X BEL Fgifoew | YEATE | T | Ry mar
22
6 ST 4 2 6 H SR 60 eI, e
SR % G ST Taf
BREICER IR RIIE
qoT TR el 30 5
SHTASHA IS shi T= fored Ty .
v g & 4 R ot wEEt. W g UG0804 wd st weet, aeafd g : UG0805
ATTFARATE off. wE. €. 111 JoEeT (S )
o I UTGUHA IR M, ST T S e fivehi 1 T8
T T
o formeff SE-werHT # fafi iRt stent it sifir, sRmmf, e
T 3 R TS Y H ST Srenfireh] o ST, fafimrarstt o s sfa:frar

3freT v et STarumOnTS S Ee |
T ST, TTEAsHH T Ievd STYfe qeb-fient ae g & & H
Tt SHHT STt 6T S AT SIATh ST 3 3l HIeTed foshiad

AT
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

Fq |Ua>

Dy. Registrar
(Academic)
Aniversity of Rajasthan
JAIPUR
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o T I GE HT T AT TEISHTR I e & T ffer=
ST &A1 | ST STH 3L Tl 2

[EEORICREL

UG0802 -ZOO-64T-203- TITITehT faaAT, SATTATITRT Tal 5 Weiihires

g - 1
IR T TR SFElHRshl (NHNACF) T FElHohesehl (HRATR) S HIRTRTS T SRR, ITHT,
AT, FoRIvaTe S e, formoy wet shifireT fagia &1 9t forem 3Ee

TATHT f3reet: e, T fohHit (Fge Hisie) Hisd, faeett & i uftee: @l a ffter aftaed, west (Ffiee)
aftare, fererorT, Tare| 4ue

TRITITRT 3TTeh: ek, FAHIOIHT (HISSIHIT-gaT), 35l STTcTehT, TSHATEIN (SFelHehsht T TeliHemseht), Tiestt
ST, TATHT (TTGHIEH), FEHHTT TAT ATHhSl shl T S FHrd| GEHT, FHTRT SR GEHIFL Al T 9

F 3o
FoTS -1

SRrToTeRT foreTTr: ot fontre, stefesftfenars, ifime <1 46e

FHHehrgeh! UM TS AEHehwseh! TR STTHIGH, SAME, STafiss wd f5dias dee=m, sifes; Jeasm

TURE o TR WiTAdi SR sl 44e

TUTHH T TG TehIH{H, BEUHIHIH, HlesS IS AiSe Te fFetddH STTeom| 46e

RITITRT - SHITSTERT ETRY : T 31 - ufg wifty, Searam, fiek wiftr 3Ee
TehTS -111

HE ST AVTATIA <hT forarm: qerariot i1 fagid, T STeed, TTfordT, A=t # HefoR STafiehl| S sthsafs
& TN I, IHIRN, fergiiue S, 98 Tefta, St o3 fmar yeear (eftgefaw), e s, s st

45e
FESATAT: TR, JH T STTahu0r STaemon, deend e, S fafma- frafater st fgia; qome &t &,
AT o AR AT AT o el 4ue
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
Py \Ua>
Dy. Registrar
{ ﬁwadému' )

University of Rajasthan
JAIPUR
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e TSI, 7o STUON, TR (Hes T ITe); Seaftad i TR, s e, A1sgd ufie, sseiiead
ST, ITehTZATT TSie, Ufshie fiisten, T wehreml 46e
ATTATITER TorehT: TS, T Ud FeiTgTtheed g, JuTierdT, EIHITh (o T ThTsemshieIg T 3 e
TS - IV
U FS STENTieht Sht STTLURUT T saTaeRdl: Fl- fafeat (i, S T S Fim)| J9- «is,
FHTETgH, et SRS o fiee FHiHm TRH (AT 4%
S HITITHT TAelT: S HITTRT el o FIq Iuaheer o Tt FHIRTRT Hae qeheiihi o STTANT| TSR ST
Tehi1eh Tt Sk STTTAM 45
grasteE: giosHfem i fafrm, Ziastfren sigett &1 Scared ud St Senfirsht § 3Tt SR T2 HIfTEHT- T
T Sk S 4
ST AT-FrEfrehY: TiSH, 39U S S TRt (Shaer Gitrw o) frfvaa e saarer- 23 sae, A,
S, forept we @ wea| 3¢
1. Sfew, T, o, T, e, Teud, aegen, ., el €. 3 Sv S, S Aiciager 9d srarst, SH,
7 o HERT0T 2013

2. U TS, S, Hicger srers, SaedR U8 shiaisi (2022) Tud i, e Sad|

3. M TS AR 3RS (2006) H TSESH U HIgERehcied HITarIed 39 HereeTtad| sedl, i sermH|

4. w4 S (2013) U G HICTRIER SIS ey TS Taauied 7 i e, faeft i @4 39, =il

5. fifteew, ToiTs, Stua frew, gopehl, <, caifed, AREt ST TaeTe, Tsequd (2009) T 328 Z SHiH

TATFATEE | [X. TRl ShIEA U o, T, JUE)

3T, AT (2015) S FATT U SOAY THTTARTE 7 Fi TR0, ST T, Hierep T, Juey)
MER, T (2008) Tifeuea 31w SAfeae | st wwerr, @ ws it Teee €. foeft, wral
T & (2008) SHTeA-T FiTgeTer ST SocdUa ShIA U s, =

T, ST, TTHH, ST, i, T AR foeanieth, St (2007) Fepiftare Suau: s ig Sama- T 9iid i |
[11. SEHT, SHIEA TS T, TS, JuaT]

10. ¥ FEARE ST SRS (2010).

11. =t &), fim TR -TraifET Brrgsial sheamft afsererd, T8 feeet wral

12. e Whiead Ug yHuferesd 379 9 sttt (2012) Tial T4 |

13. W, S, SR EEE, TG (2013) 3 H: T HIRTR[ER T (6 I §EaoT) aTfRiTed: (U, Heteie |
14. TER g1 Sifdes A S (2008) 8 o TR

15. SHEEE (2009) . 6. TTHT, T T |

16. TSIt warelt SR e sTren: fiifeoes it s Ao de SHifie | S foer ¢e @, 2013.

O P =R

AT T 3-HETE:

1. T E: THTRER ST (2013) ST TH| ST §6hon| et vatfiega|

2. Tifbuew i1t HictaRgert sTiTetsit (2023) s STel T g8 S Hedwh

3. SHEH Ug HiciRIer STrrS (TS 1) iest SagaT | Sia aeef Somfer &1 forehisn Jhl-3eiueaTg]|

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
Py \Ua>
Dy. Registrar

(Academic)
University of Rajasthan
JAIPUR




4. https://egyankosh.ac.in/handle/123456789/5504
e % TTawhe:

T UTGHSHH T ST hich, BT/ SR

o T IR Sia o o1 et STaumonstl 1 T # wad el

o FAUHT STTARTAT ohT HHE ITH LA H Bt BTl

o OIS UH AR ST & STTH forehfid T & 3evd U fafire aehfient § I qorT AT
JRTETOT & AT

o ST WTENiehT QeI SHehT STTURUNTSY o TT-ETe Sig SYenfiehl o farfi=T oTrami o o & S|

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
gy | T
Dy. Registrar

(Academic)
Aniversity of Rajasthan
JAIPUR
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UG0802 -ZO0-64P-204- STITeRT freiT et ST RTeht, Sarsitaitfireht ux emrarmiia sratfies et

(Practicals based on Cell Biology, Genetics & Biotechnology)

HRITITRT S st & =
TSI o Tagia Te U |

2. I % AW § et T & stered & T wE Fmt, gl s o womft st @

SFETY) |

3. foge A faerag & quoT H TGS & T2 & T W@t fmivr, steepifore i wamh sHia-ufge

(@t SraEd) |

4. FHTEHE AT SIGITHCT TSF hl TR T H TorTIet Ot i ST |
5. T Tere o Fmior qem T hifRTentatt 1 forvdt STieeH |

SATTSATITERT | S

SIGIftheTT T SHia <Ish Tel $6eh el 1 91 |

T TS HTeT gIgHfer it ugeH |

6

7.

8. TETS W I R AR (Fiel I, AT, SR 4 U6 athe @) i ue= |
9. TRt shia-ufEeht T I @a@raﬁmq&muﬁxml

10. TeheT TRt T fEEaRt HeptuT UX 3Tenfia Hared |

S SR § wET:

11, S ST T ST Tl IS, Heraerd, o, Hiet |
12. Tt ShT SRITITERTST & 1T, T IR0 |

13. RIS ST SIFIBIIGE §RT S0 T T el |

14. SRR STfrsieh/sTHiAT uftrs o qereerto & fore Tut/dt uer & SR |

TTAT{Teh-URHETT AT U 3iehi ot forawor
g | SRR AT frafra & / TEuTet
Exicy B B
1. TR Sita T o S=wT 6 12
2. AT ST ST 4 6
3. Sta SenfihT srenfid st 4 6
3. TERT o qEe Te fewfort 16 16
(1-8)
4. Hifaeh T 5 10
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

g ) Ta

Dy. Registrar
(Academic)
Aniversity of Rajasthan
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5. ETSIRECAFS

5

10*+40=50 50

e

*ehael Trrafia BT o foru)

1. gewex(ia shie-ufgent shi STUereurr sh T o, ST i e / Tl o aney gl foram st =z
2. forenfifan at iR e # form o wvdt et t tfad w7 & i€ Tae e e e T % e

Todvegor 3 for Sreqat AT B

3. Trl AT o foTe WIS ATt AT HsRH o ST AT HIE quT Sl fafer o wrer | Sueted gri|

Signature of Dean

Signature of BoS
Convenor

Signature Of DR
(Academic-1I)

py |75

Dy. Registrar
(Academic)
Aniversity of Rajasthan
JAIPUR
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UIgAshH

2

UG0802-ZOO-75T-301 - =g HITdehT Ta A W@Ta

UG0802 -ZOO-75P-302- T+q HTFIHT et T TETAT TR HATETRA AT {iTeh T

V-AUE - arfreE
TR iaﬁgw TEAHH/ATR T Ik AT Thise
E2i1d
\Y% Z0O0-75T-301 | Si=q AT T S T@TAT 7 6
Z0O0-75P-302 | Si+q SHTRIhT T H TETAT R TG
e e
shige forawor NP
UTSTHH T | UTSThH T TR
) P for e | oreasme Rreor fafer
X REDR gifrer | wEfew | e e
22
7 TS 4 2 6 7 AN 60 TR, forest
TG & SR T Ta
YATCH oo e §
qT Tk s 30 &5

HREHA HiE h gl SEw

Tior o o w9 Uyt foRan | <. waEh, W fage: UG0804 wE ot wEeEt, st fagm™: UG0805
™E
ATTFARATE oft. wE. #. [V SHee (3 )
39 I o UG o Ieyd HHTIRE &
o Siqal & fHiSETSERe do ud 3t foraaferat o fafier aeegstt i
T THE STH AT
o Siqat § U, dfirem, ured, uftEerRn, 49, ScdsiH, TSI quT 3id- el S|
UTEARY T IRIT T =T T FRIOTTedt o Geer # 19 1 ohT foredr
o Siqel § YRR fogm, IR QU YA oSS fafRme i staEmon
g
o FEiERse, Wi, fafie qur dSgH i =T U affer W ATEETied
& T
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
g \Uas
Dy. Registrar
(Academic)

Aniversity of Ra
JAIPUR

jasthan
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TForeqa utgasw

Z0O-75T-301 - =] HITAhT T S =T

TS - 1

T <hT ShTTAehT: UTe shT GRTNT; TER ATt H fafr=T Yehr & ITer UiTey U Seht uTe fra, setergge, T
e fetftre 1 ST ue Givfis | sHe

& shY SHTRIehT: gaT Y aftarar; gu= i frnfarfn; A6 w61 AeH-geM: & § AieisH 0T FHe SrEeiiedmEs &
fere; Je 1 T, g auieh) 59

Toh UTEeRUT SR SRTTIehT: Th oh HIeeh U hil; Toh Toha shi ToRaTaifer; gea Tifel; &l <ish; Th-aTd (5018 JIR); IR 3hT ATaHH
o 54
FRTS -11

Seet Y HTRIRT: TSI Scdoi! STa-3caTal o Sehlt; AT ohl rTcren e, 1 fmior ot fpamfafer, arht
qAT FeAFZIATSE W (BIHATETéw) 1 gmiae fafrmm) 79e

TSRt STTaT <R SRTTRIShY: df3eRT hIfRTeRT ol Srrtcrsh ST, JT5ERT 71T hY Scafey Ueh S, o f3iehT 3TraT ot e faen demr,
Frorererer 37| q48e

AIAUTITAT o Hepar cht ShTTAeh: ShahTet ohl HIGUTTIT ohl TRITcHeR HaT; IR o qqal o Hepe Td [ &
AT T o Aaiferes TeAm) 45e

TS -111

T R hTTIhY: 0T U STUSTRrReY Shrert ot fHisior U {3 HaT S 1ok, Tt & STRIYvT, S T ST, ST, Ue
SAND| 6T

e aTet Tt Y wriiehY: Sa.aret R % TER T 37 61 e H: IR, HAfteee, anREs, S|
46e

e fafremm: amtr i Granfafy, @ Ffoe (fresm) Brnfafy, freged % #rt # sndcfies freom
3Ee

FHTS -1V

HIATETSZE: FIIRIESE hl LT, TR Ud il TATShITEIH, hod =5k Ud HATaEiSfea- wrewiiiefisrr,
RIS | 66

W T <t ST, afienor o oty faremfiieror, graereiienon, foemmanienton, AR =sh fhvas (T=imew);
e, SfieRtor, e ue farfemm) s5Ee

Taftre: fafte i deam, afieror ot i, sfer-siferdiert grficateed & Sae=yor s wfm e 4ue

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)

Fq |Ua>

Dy. Repistrar
(Academic)
Aniversity of Rajasthan
JAIPUR
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TS TS Yeh:

P N e R W

T 3L T AT Afswa fBRrarst (2017) el @, Mged widh, ®edt §ehl, Sig| 8, s TR
fafies

ufmet fforITartt, TSR Tehe ST Ted, =T SeahtoT, SHIi s, =gt

ST T ST U FRrTrst, o s Tt FamATs T, e

i RIS, The 3T, T8a SIS, T S, 3 ., 1997, T Sscggsey U sui fafies|
Sifereare STTSHT, T THTH, 2014, T S|

Sifcis fliftes sfie STarhiTeg, e SIue 31 Hiag THEH, 2013, T3T G0 Tocd, T, S|

e fhforredtst de sritehferegt, Treft o ol qae Seshtor Tt Fehrer|

et iSRS, st diew, @mit s, st =ieh, 2004, B3T HERTT T, =% U S|

RIS, aTUE €1 3T e S SiT, 201 1, ST SR, S foet U O, 3o

10. FHTH AT SATHHET, TTHT THLTA., T Sh1e HLa|
11. ST ®R feuft wew, sTare ofish, T8 = U & =% faee
12. fiftucs e e e fhiornersh, ek, she. 3t Sfered, e, 2009, sEd gwrtor, S o de 99,

.

AT T 3-HETE:

1. T fagm dem T TETI §8 (NISCAIR) http://nsdl.niscair.res.in/

2. WA 1 U feforeet Teashiers (THEieet| W) http:/ndLiitkgp.ac.in/

3. https://onlinecourses.swayam?.ac.in/cec19_bt02/preview

4. https://onlinecourses.nptel.ac.in/noc20_bt42/preview (93] IR forgr)

5. 3T oIod (http//www.vlab.co.in)

6. http://www.ignouhelp.in/ignou-lse-05-study-material/ YER BIERINIST (?ﬁifﬁﬁ y )
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  /fagm= /ﬁ@zﬁﬁ-%iﬁ-
BE-TATR-1V/9789352534104/

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

HiE & UfaweT:

T UTSHH T T ok, BT/ SHR

e YR FrTt 36 S 3 SRt T ST o ot

T Fdleh STETAT T AT 2Rl GE= Ud TeT H we g

iR o, WiEuelt JorTe, SfaaTel U S o Hied eyl A dE o HrE Hl I JHR H FHe §
SELA]

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
Py \Ua>
) ke
Dy. Registrar
(Academic)
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o T HHEH H WEH Bl foh ¥ A STTHT-3TT oot FHEToRt T H WTRITeReelT h ST Wi el
o SIT-THRH % FH W RGehRl qT USRI HIe o (T8 U wefeq fief foreh R et # @am =)
o ST HIfehT el SToI-TETH oh e STEA oh HTEH U o T&Teed o i Ueh Seqt gf¥ehiv T # wem il
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AR TTEAH
UG0802 -ZOO-75P-302- =] ShTTIhT TS W THTAH WX ATLTRA TR i

(Practicals based on Animal Physiology & Biochemistry)

1. FRRITSTeRTETT (SHTETEEeR) S ST Fh AT Th TRl Td Ad Tk HvehTeAl <hl TUMT|
2. GTEe! ST ST SR T TR |

3. Taeitshe wrq (off ©Y &) 1 31Tt |

4. T witer o fermfor e Trged AT ofierAe AfrSTeR T SUFT ek ferfirT SR RIfSTeRTaTY AT STeerA|
5. Ihd H USTTEH foRaT (heerst) ol e

6. T THTSAST Ffsharar 9 U= Td dTIHT o THTS ohT TE5 |

7. Tt # ferfir St wer s sier-arelt i ok Sshi shi-ufgeht 1 3Te; U, 37, B, witer, 7%, T8,
{1z i gg, Tiegedl, TS, areiis, =, SAfege: i, 9o ud siemm)

8. STq Ferh/@TE T H I T FaT Tl
9. ST e/ Te AT H I E15$2 3h Tal hH|
10. ST Icteh/@Tel AT H foAfirg skt et e

11. Toror & 7ol Ufire o FITST 312 & UeT ©F ShIHITeRT ST JoIeRRIvT T JEeH|

TTATTeh-URHETT AT U 3iehi ot forawor
g | SRR STaTE-sT IERIECRIES e / TSt BT
Exien
1. T SR (IR Rt fomer) 6 12
2. SRERINIGSERINERIC) 4 6
3. GRERINICERTIRE)) 4 6
3. SITERT 1 qga Td fevafort 16 16
(1-8)
4. Hifaes wdren 5 10
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
gy | T
Dy. Registrar

(Academic)
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5. e et

5

10%+40=50

50

e

*ehael Trrafia BT o foru)

1. GEHeR(E ia-ufEeht sl ATTeuT shl Tl H, STV ohi STR@ / Tt o @rer Sforeentud form st =nfey)
2. foenf¥far st smifiren shetm & foru e wvft shrert oht 1T 0 @ fehtS T B ue s wie % e

fortteor o for sreqa e g

3. Tl dardl o for A wrmaft argeshn o STgER AT HyrE ue Hered faftre o arerm @ 3uersy gl

et o faem-fASe & STTHR et TS qohieh SUTS ST =1y

Signature of Dean

Signature of BoS
Convenor

Signature Of DR
(Academic-1I)

g ) Ta

Dy. Registrar
(Academic)
Aniversity of Rajasthan
JAIPUR
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UG0802 -ZOO-76T-303- GeRsttaeht, Sawer fosm ust S wifeasht

UG0802 -ZOO0-76T-304- Ferritersht, Sfare forsm wet S wiRearsht oX srrerfed wraittires st

4

U, IaTeoIter Garmsiar dae, ST qor Sfaed f vea, T

BN

o UTIUHH HT I BT I YEASThI, Hra g ud S wifewsht %
TR YA T THEH U Heg AT ®, AY TANTCHE ST T FiReTehid

VI-HHE — JoTTe
UTSUSHH HT LSLCEEZ L]
AT e UTSISHA/ITR T IiTSh - shise
VI Z00-76T- | wemsifareht Hferer forem vel S wifteaht 7 6
303 ST, TTRAT faeT= vat 5 |itteaeht
700-76T- X JATYTIRE TTafres et
304
shige forawor SN
UTGTSRA T | UTSAHH T LI
° ° T weqa | urgashw forawor forfar
& TR Fgiftew | YEE | T | ey mar
14
7 TSR 4 2 6 H A 60 AR,
i = & dRE
e T e
T WA € e
RN e 30 =
FHAH HS H T e
Titor foerer & w9 § U9 foRa | off. Tt R fOEE: UG0804 TE o, T, st fomm: UG0805
TR
SATavFERaTy off. TE. . V HHE (3T g9)
o EwSfarehl, Sfcrer fos sl St AiReaehl # U Hh TSI h ST
T T I Gewsiia, Slerer yorelt ue wiferehy farfer i gy qus
fereh T T 21
TSI % IR o T YEuS fo Uel fcree fors sht qeheiihi H SATIRTi hivret BTieet

Signature of Dean
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Convenor

Signature Of DR
(Academic-1I)
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Tersgor
o IT YA I TSR FH, J&I01 U HH TS TIo3wor T v 9 freny
freRTe  STHATSTl sht sTeraT 2, fSred STt | wier et i g 2l

o UKW TR qUT SN U TS 37 [l o STIANT bl AHFHL BT A
Faferean srgeem, acfifra oM, aresih e ud defa am J

I 6 T IR s+

Toreqa uTgEsER
ZOO- 76T-303: Gewtareht, Uferer fosm vet S wifeasht

TS -1
FEATThT T FTAETE: UM o IS, T T2, TSHS S TH Jafe hiel 2%

Sfray, e, ot e T, Rarefern, FAATEiedT, HTshicTsHT qT foeTo] o Ted HiemTors Td shiiicTsh el
STEITU] 3T T e~ T, TTa0T (o), hifreht furf, aifiment freett, sifkmrmses, o, i stawed

49e
e A T | qehroh: STt il Hae qehies, gig og Trefaar (qrem, foe, qve q), I s
hdeh T NS e 1oh] 3Ee
Sftermoy st T fewefifon, afmsien, qufes, agfasw, foo™, T8 U & e’ § WIS, HieW Tfas,
IR, UhATH 3Ee
Toramuy st T @, foe diew, Wi, D, uew, e -19 % g # W, |iew Tfae, SN,
Tehermd 3Ee

FhTE -1
feReIT o o ueeh: i SR T anifSmennd qerm 3T 39e
srfereteT: fero ot feriaTd, st frerfee, SforetTeres Sarsirdl, Tgsgae, 3ed 28
ufereft: gfcteft S yerfa e yrafie ST, wfeft o v eSS, sdsiuy, STssiv, smesfiet va oTmeshis i
AT TS 2Ee
TfaeT- TfaRelt Sfafsharetl o TR STaado 3 Sed 2%
TTOREIT o TR Tfsha wd o wfore, i3t mitaa wfawen, ot anfeara wiorer, wwfaear | 3¢
STHH, TP T (iTPeTHe ) Ud THu=E T SATErd I 3Ee
genTs -111
[T o ATIART: Fewsiar 1 fohfvad @rer warelf, Sat S o garert § ST are, form, =i, 32t o Rt
Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
P \Tao
Dy. Registrar
(Academic)
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59
GETSTE T ST et ST § ST, o= (Hferm ) 4%
ZThi o TR TITET 3T, o 2TahT, ST 37 qaisieh 21t 3ue
T G IeaTa S ST, TasTeey 3ee

ECIEAY

SITRehT T 36k STTTRANT, = STH UM, FHIS ST faas, HATwe! i AaeTo, ST foawor 3Ee
2T T AN FET: Tar ST, € 1, T A1, AT o ud aifere 4ue
ST TR & W SR WTe, AT, S5 4
HT forerer, AT i w1 qfE 45

HEATE T YEdeh:

1. TSIE Aol 5 hemeey 31T ATEshismTa st (1994) SSMHA/HiHE qfseAfIiT Hul, o)

2. SireT oA, forett, fofet Tae, Rt 3. aeter, 2017 ST Seanie HTgshiamaars| Hehii-foet TS

3. fage, & S, Tieswll, AR ©, SwaH, ot T, S Fal, S (2007) Fo AR (637 HEHn)| =xiTn:
oY T, SHIE U Fhueil

4. S, 3. T, U, ST, WABIE, TH. T, IS, 6. f, (2018) Felt gRIACTST (ST HEHT) | *ETEh: S50 UH.
WIS U sl

5. e, Tah, R ey, T, (2001) STt RS $are U feusited 3w s fawem g.um.:
ooy &l WSH|

6. ML, A, SR TELE, %, (2018) fifbuew i s ffies (quu deron) e T

7. R, & (2015) fifauce i smEeffess (8ai derorn) S @i

8. WSS - hiOCH UE UtARIH (2023): HIgHS STH% UaiwR, eI o & =, iuer 1R, Tk Hepaii-
fot uepehe

9. Sood, W, WA, THSL, 97, SLAR,, AR Tge, AETA. (2011) TsgH THITES SRS (1237 HEHT) =
el e it foret s i et

AT T 3-HET:

1. HIEshiamers SEmEdt: Rfere Gue YeN Hiar 8, e aEshiamidrs dies & e o it srerhs
TETE I 2

2. AT - WSS SHeeesh: Uk fs[ee, HesmHi-arfifard drearqede: St Argshramrst & fafie fort
T e LT 2

3. SshisIfershl: U WT-SRITIed SHTe & Sit ferfsr= gemsiia q¢ foreqd STehrl SaT T 2l
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4. TRAS ST Saeesh: T AT T TNSATe & S SRS o fofi= Tegatl i Fal Ll
3R NCBI # 3Ty 2

5. S T SRS T AT TRied T3aqede o Sl SRAarst § Tes o STHhRT Y& Fdl & 31T
AT I B

6. STEmTSH ST o forsdwor o forg wiftewshiar farftmat. o Geft wg= arelt qede & St srreefefieaa # Suam
ST et wiftershir farftrn ot s hga et R

7. Mg Ridfemm: ww FRes Teaed® @ S wiferhl § iR St SeW adr |, e
ST s # TR e B

HiE & afawer:

TSR o Tl THTIH o aT8, BT Fferiad § qerd g

gesifereht, wfoean fomm we S wifterht i qer staamonei S ST awgE

GEHSTE! sht HCET A1 S I EHEI

TR, JENT ST AT Tareey o Siarogsl i Jfirert 1 )

TGS 2T cehetiohi o il ST STSRITT shi ST )

Sfier forsTTe o 2T o1 forsuur i, Srafutt oht Bt AT i S Hifterehi |1ed o SATER o qyford ot o

2T ST, 0T S forS3AegsIe o foTq SiReshia |Iweerat ST STANT T H S&7aT S8 erfl, Foree s S
ferfercan sirer o STfeet Serdie st Tt & & ETeH | wew Sl

TTATRT TTgasHy
UG0802 -ZOO-76T-304- Fewatfershy, ufarer farsma ofit st wifteaht ot srmenfia wrefies et

(Practicals based on Microbiology, Imnmunology & Biostatistics)

qeAfTeh

1. STt & fore ges Areas s o I SwT (T 31 i) |
2. IS (3 ST GO g HISY qared) ¥ ey Saei (Shamy ik Fae) |
3. Sy o fore I AT Tohie |

4. ST 7w SRS |

5. Toredl 31 ook shl Shia-fgent ST 3 gg= |

wferern o

6. T AHRIHOT 3 T |

7. WhH TRt off Aorsien it ae=m o o fore forerer wieqon |

8. T T H fordae whiaTse oM (SeeE) |

S wifeeht

9. TS AT I UTS =T HT ITANT Lok IAThGT hT &R |

10. SrEEiReTshia AT 98 STenid MO 27 7Te, Sgee ST AT |
11. ATk foeret o TR 9T TIOTh 3747 |

Signature of Dean Signature of BoS Signature Of DR
Convenor (Academic-1I)
Py \Ta>
Dy. Registrar
{ ﬁwadému' )
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12. ot oft Orgshiamenairst Ss/2al/3EaT o1 ifares awoT |
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T ATeR-TterT IS Ue 3ieht T farawor
TA | UTER TR frafia s e / TEATEt BT
AR
| T S (s 6 12
2. 4 6
T ST (srferer foe )
3, 4 6
T TN (S Hifereh)
3. T <l TEe 37 fewafurat 16 16
(1-8)
4. Hifesh wier 5 10
5. e e 5
10%+40=50 50
=|}I'¢':
*eharel At B & forg)

1. gewex(Ta shie-ufgent shi STUeTserr ol Tdfd o, STvre i AT / <l o gy sfcreer i fopem s =nfen)
2. forenfefan 1 et shetr 7 fopw e Evft shret et ATl v & frabte T e S e e & w

Tdvegor 3 fo Sreqat s B

Tt Ty o6 foTe ATSTET At ATgAshH o STTER AT HIE SR Hared forfr o A & ucrey il

4. et % foem-frder & STaR e Ues aeie ST ST =Tfey)
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Signature Of DR
(Academic-1I)
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