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Syllabus

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

UG0802 -Z0O0-63P-202- Practicals based on Economic Zoology & Ethology

111 SEMESTER -Zoology

Semester SO Title of the Course/Paper NHEQF | ¢ redits
the Course Level
700-63T- | Economic Zoology & Ethology
I 201 Practicals based on Economic 6 4
7.00-63P- | Zoology & Ethology
202
Level of | Type of Credit Distribution Ditzd] Course Delivery
Course the Course DL 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.

e Acquaint knowledge on dairy animal management,
the breeds, and diseases of cattle and learn the testing
milk quality.

e Acquaint knowledge about the culture techniques of

S fish, prawn and poultry.
8bjectlves aifiie ® Acquaint the knowledge about basic procedure and
ourse: . .
methodology of Vermiculture. Learn various
concepts of lac cultivation.

® [Learn the various pests and diseases and their
management strategies

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

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

e To enable the learners to understand different
behavioral patterns.

Detailed Syllabus
7Z00-63T-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

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
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Poultry keeping: Indigenous and exotic breeds of poultry, housing system of poultry,
common poultry management practices, associated diseases and their management.
4 Hrs

UNIT 111

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

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

Arthropod-borne diseases: Tick-borne diseases, Mite infestation, Insect-borne
diseases. 4 Hrs

Pest and their management: agricultural pests, stored grain pests, household pests,
Integrated pest management S Hrs

UNIT 1V

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

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:
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11.
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Economic Zoology, Biostatistics and Animal behaviour, S. Mathur, 2009, Deep
and Deep Publicatons.
Economic Zoology, Shukla G.S. & Upadhyay V.B., 2017, Rastogi Publications.
Vermicomposting for sustainable agriculture, Gupta P. K, 2003, Agrobios India

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

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

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

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

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

Animal Behavior, Breed M.D. and Moore J., 2015, Academic Press.
Animal Behavior, Mathur R, 2010, Rastogi Publications.

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

Biological Rhythms, Kumar V., 2002, Narosa Publishing House, Delhi/ Springer-
Verlag.

Suggested E-Resources:

1.
2.
3.

4.

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

https://vidyamitra.inflibnet.ac.in/content/index/6018e69d8007be8bc42166af/ET

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

https://vidyamitra.inflibnet.ac.in/inde
x.php/content/index/6018dbb48007be63c12166ae
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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 -Z0O0-63P-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,
Centipede, ear wig, types of honey bees, cockroach, crickets, grasshopper, edible
fishes, fur, feathers, corals, cowrie.

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

To study the qualitative analysis of honey.

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

Study to differentiate between original and artificial pearls.
To study the food preference and response to light in any of the stored insect pest

To study the antennal grooming in cockroach.

Dy. |
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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
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.

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.

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

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

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

Biotechnology
IV Semester-Zoology

Semester EIB @ Title of the Course/Paper NHEQF Credits

the Course Level

7.00-64T- | Cell Biology, Genetics &

203 Biotechnology
v 6 6

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

204 Genetics & Biotechnology

Credit Distribution Offered .

Level of | Type of to NC Course Delivery

Lot Uirs (e Theory | Practical | Total | Student gieiind

Lectures: 60
lectures including
diagnostic and
informative

6 Major 4 2 6 Yes assessments
during lecture
hours and 30
Hours of
Practical
training/demonstr

—
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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

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

Objectives of the the fields of industry and agriculture.

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

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

Detailed syllabus

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

UNIT 1

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

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

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

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

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

25 198>
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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

Cell-Cell Junctions: Structure and Functions- Tight junctions, Desmosomes, Gap
junctions. 3 Hrs

UNIT III

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 1V
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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:
1. Lodish, H., Berk, A., Zipursky, S.L., Matsudaira, P., Baltimore, D. and James
Darnell, J. Molecular Cell Biology, Freeman, 7% edition 2013.

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

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

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

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

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

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

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

9. Watson, J.D., Myers, R.M., Caudy, A. and Witkowski, J.K. (2007). Recombinant
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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).

15. Genetics (2009) P.K. Gupta, Rastogi Publications.

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

Suggested E-Resources:

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

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

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

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

Course Learning 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.

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

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

UG0802 -ZO0-64P-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).

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.

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

g \TE>__
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Scheme of Practical Examination and Distribution of Marks

S.No. Practical Exercises Regular Ex. /N.C.
Students Students
1. |Exercise in Cell Biology 6 12
2. |Exercise in Genetics 4 6
3. |Exercise in Biotechnology 4 6
4 Identification and comments on Spots (1 16 16
to 8)
5. |Viva Voce 5 10
6. |Class Record and report 5
10*+ 40 =50 50
Notes:

*Internal marks for regular students only

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

should be substituted with diagrams / photographs.

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

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

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

available through collection and culture methods.
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Syllabus
UG0802 -ZOO-75T-301- Animal Physiology & Biochemistry
UG0802 -ZOO-75P-302- Practicals based on Animal Physiology & Biochemistry

V Semester-Zoology

Semester Lok Title of the Course/Paper NHEQF Credits
the Course Level
Z0O0O-75T- | Animal Physiology &
v 301 Biochemistry - 6
Z.00-75P- | Practicals based on Animal
302 Physiology & Biochemistry
Credit Distribution Offered

Level of | Type of to NC Course Delivery

Course the Course Theory | Practical | Total Student Method

Lectures: 60
lectures including
diagnostic and
informative
assessments

7 MJR 4 2 6 Yes during lecture
hours and 30
Hours of
Practical
training/demonstr
ation.

List of Programme

Codes in which B.Sc. Chemistry: UG0804
Offered as Minor B.Sc. Botany: UG0805
Discipline

Prerequisites IV Semester (B.Sc. Bio group)

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.

Objectives of the e To expand their knowledge with respect to

Course: functioning of various organ systems such as
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.
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e To provide insightful knowledge on the structure and
classification of carbohydrates, proteins, lipids and
enzymes.

Detailed Syllabus
Z700-75T-301 - Animal Physiology & Biochemistry

Unit-1

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

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

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

Unit -11

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

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

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

Unit -I1T

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

gy |
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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.

8. Animal Physiology, Verma PS, Tyagi BS, Agarwal VK, 2004, 6" edition S.
Chand & Co.

9. Biochemistry of Biomolecules, Ritu Kamal 2006, Paragon International
Publishers

10. Biochemistry, Voet D and Voet JG, 2011, 4" edition, John Wiley & Sons, Inc.
11. Concepts of Biochemistry, Gupta S.N., Rastogi Publications Meerut.
12. Zoology for Degree Students, Agarwal VK, S Chand and Company New Delhi.
Py | T2
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13. Principles of Anatomy and Physiology, Tortora, G.J. and Derrickson, B.H., 2009,

XII Edition, John Wiley & Sons, Inc.

Suggested E-resources:

1.

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

National digital library of India (NDL. India) http://ndl.iitkgp.ac.in/
https://onlinecourses.swayam?2.ac.in/cec19_bt02/preview
https://onlinecourses.nptel.ac.in/noc20_bt42/preview (Animal Physiology)
Virtual Labs (http//www.vlab.co.in)

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

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

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

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

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.

understand how these separate systems interact to yield integrated physiological

responses to maintain homeostasis in the body along with feedback mechanisms.
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e Develop a strong foundation for research & employability skills using the
knowledge of biochemistry.

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

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

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

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

5. Demonstration of enzyme activity (catalase) in the liver.
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.
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
A 922
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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.

4. Computer aided techniques should be adopted as per UGC guidelines.

P Vs l
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UG0802 -ZO0O-76T-303- Microbiology, Inmunology & Biostatistics

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

Biostatistics

VI-Semester-Zoology

Semester LEIB @ Title of the Course/Paper NHEQF Credits
the Course Level
Z00-76T- | Microbiology, Inmunology &
VI 303 Biostatistics - 6
Z00-76P- | Practicals based on Microbiology,
304 Immunology & Biostatistics
Level of | Type of Credit Distribution Offered T Dl
Course the Course IDINIG Method
Theory | Practical | Total Student
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)

£y 195>
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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

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-I1
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 11T

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:

1. Fundamentals of microbiology by Edward Alcamo. Benjamin/Cummings
publishing company, Inc.
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2. Prescott’s Microbiology by Joanne. M. Willey, Linda Sherwood, Christoppher J.
Woolverton,2017. McGraw-Hill Education

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

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

5. Abbas, A.K. & Lichtman, A.H. (2001). Basic Immunology: Functions and
Disorders of Immune System. US: W.B. Saunders.

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

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

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

9. 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.

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:
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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, Inmunology & 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

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.
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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
(1to 8)
4. Viva Voce 5 10
5. Class Record 5
10*+40=50 50
Note:

*Internal marks for regular students only.

1. In case of non-availability, the exercise should be substituted with
diagrams/photographs.

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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ferafererera @ am Tster foraferaer, sEq
HeRTd ST AH s

orwa &t A BUBNIE

oo &1 R TR

HTER forwa o &0 # Yot foRy T Ao TsRHT Al Et

off, v, WA fiEE: UG0804
o). wadt, gawfa fagm: UG080s

TuTet BTt o fore e foman mar 2 il

TeramoT < Trer IREe-a R W vitdeR

UG0802 - Ti=/aR ST ETae ShIsha oft.TaE. (et I9)
i hise
NiLED & 5
4

1 5 I MJR | UG0802 -ZOO-51T-101-3Tg85T i fafererar war sfafaqm (Diversity 4101014
& Biology of Non-Chordates)

2 5 I MIR | UG0802 -ZOO-51P-102- 37981 3t ffererar wa Sfafoqm e amai@ | 0 | 0 | 2 |2
YTk %14 (Practicals based on Diversity & Biology of Non-
Chordates)

3 5 il MIR | UG0802 -ZOO-52T-103- gaT i farfererar vef shereht ufaeia sifasit | 4 | 0 | 0 | 4
Diversity of Chordates and Developmental Biology of Vertebrates

4 5 il MJR | UG0802 -ZOO-52P-104- I851 h fafererar wef swrehi afaeaafesit | 0 | 0 | 2 | 2
T AT ITfie HEF (Practicals based on Diversity of Chordates
and Developmental Biology of Vertebrates)

5 6 I MIR | UG0802 -ZOO-63T-201- Tfieh Srforames s saar@riehl (Economic 4101014
Zoology and Ethology)

6 6 I MIR | UG0802 -ZOO-63P-202- 1= T Ual sarathishl o atmenfid 00|22
9T S (Practicals based on Economic Zoology and Ethology)

7 6 v MIR | UG0802 -ZOO-64T-203- Hfreht for et ST, Sasitenfisht 40| 0 |4
(Cell Biology & Genetics, Biotechnology)

8 6 | IV | MIR | UG0802-ZOO-64P-204- FHifirert fomm wat svigaifirehy, Saienfisier | 0 | 0 | 2 | 2
TR SRR S (Cell Practicals based on Biology & Genetics,
Biotechnology)

9 7 v MIR | UG0802 -ZOO-75T-301- S FTIsh! T S T (Animal 41004
Physiology & Biochemistry)
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UG0802 - Ti=/aR ST ETaeh hIisha ot TaEt. (arar I9)
Bl hige
NiLED 5 FA
4
1. 17 | v | MIR | UG0802 -ZOO-75P-302- Si=q FTTiehl T S Tra T s wrifiss | 0 | 0 | 2 | 2
Eae) (Practicals based on Animal Physiology & Biochemistry)
L7 | VI | MIR | UG0802 -ZOO-76T-303- Gemsifershl, Sieralt fer e Ster wifteaeht 410 o4
(Microbiology, Immunology & Biostatistics)
12 7 VI MJR | UG0802 -ZOO-76T-304- gemstferef, sferen fgm wd Sawifleshie | 0 | 0 |2 |2
AT RN 1 (Practicals based on Microbiology, Immunology
& Biostatistics)
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A et o 1T alter FierT:
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W ) /-\+ +
Exicy & i 3t jé‘g
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AT 3AFH
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. 0 . . . . . .
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3 Iufkafa ZE 80% '
80-
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VAC: 7ed afifd arga@shu (Value Added Course); AEC: &HaT afdid WgasA (Ability Enhancement Course);
SEC: shteret afefa arg=rshw (Skill Enhancement Course)

e
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2. Taq qeAier o fore Yow afé, qearier, friveor anfe o forg g afesrfive 7@ fea smom
3. wad geareR o o forafommer gra 8 3w g/ o 371fe Sucred e T Se|
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fq 1982
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EoSE WRiert I
fafra o
TOGTHTTHRR | UTGASHH IS SR ATHHIUT | QT Y ASTE | SAT&han 3k A 3R
)
UG0802 -ZOO-51T-101- caA |1 CA |20 CA 8
fgifrs s1gme S fafarerar wa sfafamm
EoSE |3 EoSE | 80 EoSE 32
UG0802 -ZOO-51P-102- cA |2 CA |10 CA 4
e FTguaT i fafeaed wa sfafamm
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UG0802 -ZOO-52T-103- I8 | CA |1 CA |20 CA 8
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EIEED EoSE |3 EoSE | 80 EoSE 32
UG0802 -ZOO-52P-104- IS | CA (2 CA |10 CA 4
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UG0802 -ZOO0-63T-201 At CA % cA 8
Agifaen ‘
aTfeier wfvTSTR Ue sHereTiEhT
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UG0802 -ZO0-63P-202- cA |2 CA |10 CA 4
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UG0802 -ZOO0-64T-203- ca |1 CA |20 CA 8
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UG0802 -ZO0-64P-204- cA |2 CA |10 CA 4
EAIHEARERIERERCICCIRIER
STSIEeh! W STaTid gEifies | EoSE |4 EoSE | 40 EoSE 16
Eap
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FHIRIh! T S TR
EoSE |3 EoSE | 80 EoSE 32
UG0802 -ZOO-75P-302-51 | CA |2 CA |10 CA 4
B IRIIRCY AT & ST TR YT 34T
TR EoSE |4 EoSE | 40 EoSE 16
UG0802 -ZOO-76T-303- caA |1 CA |20 CA 8
Agifaen BGUEIECI RN ICIRERICRCEE]
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e
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T 3T ; 20 37k
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foreqa argamwa
UG0802-Z00- 51T-101- 37gsaiT & farfarear oot sfrafaqm
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TIEISTIAT: T &0 T I &L doh av{ehol ; HagR, 3TTaTH, JTRIINGAT, T, TN9T, I 31K 3nfie meea:

ddiferam 6 g
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1. FaisIe Stsit| VI HEHT, T, TET. (2006) §HRIS AT, 9l

2. T gadisie: U = fafem 111w, 9, ST, ett, o, fifea, o S1.gseg,, mive, dhesey, 3R
TATEER, S1.37T8. (2002) SoAshd ol ATSH

3. TaIsIe Stsil| STe $.Ua., |1 91.UE. (2022): TH. <8 €2 st fafies|
4, TATSIE TR U HavH]| 1] TRl SfTed, $.51.3509, (2012), 350t TehTTeh

5. FALISIE S[ATSIT: T HaRHe TaTedRi TrE VI §6hT €02, 3.3, B9, ALTE., 9., I, (2003),
YIS AT, R
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TR, e, atehiEn 3R deratehia |

Dyv. Keg ar
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V.

vi. TR U (W), THIeTse, Tictsect, Qi-whic, THawi=1, faele i

vil.

TEhfeefisT: TERRE
FfeRIBT: IRGes

60

viii.3maeT: forqera, foreg, dédte, fictiits, ofivw, weer, Afem, Jeipay, dme, gy, IwiwT,

srEe e fervyes (Afterr, s, Arsfe, Ame),

ix. TICTEHT: FT3eH, TCANEAT, Sforrm, QIsiSy, Arsiectd, Ffer), SiiFeiqd, Fiiderd, Tarean fereh|

X.

THISAISHET: TR, Teter|

5. AT

i

il.

EIEIAEICACEL GRS R EEI RG]

St ser fersiwaTd, Ui, SRR et R dfer dl

6. Tt ra-ufgart fomior gra freafafaa 1 s e, Rmifem, v Ruwes, s, et fae, i

o T2 3R TR wie, JT5er o Aokt 3R fire wgfers
7. TR 3TeRa%eh! Sfial o Tea uX Siferen wwor 3Nt Raid dam s

T T Teh-U-TeAT TISTT USl 37eht Rt foreRur
e TR SvaTa-sTE frafia s uS / TEaTat
TR ElE]
1. T A" 6 12
2. ERERIE] 4 6
3. Tt Fiar-afgent femfor 4 6
3. Tt <l TEeT 37T fewfort (1.9 8) 16 16
4, e wier 5 10
5. el et 5
10%+40=50 50
e
*shae Frafia ot & fom
1. It foressed ot FerT | 48 ol o1 STeRE| ARTER s1e v foga =1 / fareesem diveay aefsra
T i1 +ft ST foraT < weha B
2. GEHERIT FHia-ulgent shi AT hi Tl H, 37vTd i 31 / Fo=t o arer wfoeenfia form s =nfey)
3. oot =t e e o forg o wnft St o Rpte Tt =TT SR e adte o wna frer %
7T sreqet T =T
4. oomf S 3 fore arsfe wrft aresEn o STHR A1 Hure SR e faf & wrem @ Suwed Bt
5. 9 G foram ST =T fop STifirer sl # SoRinT fop ST aTet Siq a1 sfam stfufem 1972 s are &

TR T iRt o sfata it e 8
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UTgashH

2

UG0802 -ZOO-52T-103- USSTT eh TITererar Ual shyreeh! URae Sfareht

Z00-52P-104: gsswr HY ffarern va wvrecht uftasd St

X SATATHA STATeh
11 TBFe -aTiuTeITeT
HER \aﬁgw UTGATHH/AUR T IR SRR shise
W
1l Z00-52T- gmaw Y fafrerar et w9t it 5 6
103 Sifereht
Z00-52P- ggayr st fafererar vet et uftada
104 JAferehT UR 3T UTTiveR et
shige fawor Tt
UIGashH hT | UTSHSHH T GRS
S N foTg s | wrgash foraor fafer
A SRR fgifos | TS | BT | frmar
&
5 SR 4 2 6 Kl ST 60 R, frad
AN & G A<
< CE I (G
bt & qom yrenfies s
30 %
HTEHA HIS H Tt e
Titor farerr ok w9 | Aot femam | off. weed). wwE fasm: UG0804 wE St waEt, st famm: UG0805
T
SATIYIRATE off. e, . [ JE (3T )
T TSI GBS St b farfererar 7 anffertor & o & O wHE Ser At
R 718 ST HT gaer T AT R fafdre cremon o a F i s 21 o
qBaT S AT 3 faeEre et i e wwe ferfaa i So a7
= TSI AT bl AiEaeT Serehi o whia 37 Yferiaes gl i o s off
TR & 327 T ST i, s F (iR o G R o
HAGROTSHAT 6 T H FH TG FHUM| JHFS, Y07 3 GREe 3 =00 3 Yo
frmior < 3o ST % HTew ¥ Sieq AT T STEvEE gt i e
U Ye i STuA|
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forea utgasRw
Z00-52T-103: IS Y ffareran et wvreecht uitae= Stk

ECOED |

HTSET & T LT 3R T TR Ak TTTHIVT ; FURTS: WHTRT TGN 3 IT- T T SRITFA0T, FSATIFIT
IR gEhl TS T TR 46

BTEAThTSET: ATHTT T TR 39T T o T | H=hIT AT (ThIAIRa) 3 gwehl St 1 STes
4€e

TSI YT HTFFAEEINET (TLT): T TV I 337 T Teb AT ; AT 3T SEh Seratt shr
ST 46e

Foret: ST oo TR aT e ek ToRoT ; T Tl STeeh o SRR, T 3T (e scteq), srarfer sifert, wesforti o O

T AT ST 3ue
SRTS-11
IUTER (TREwTerT): AT eor 3T IU-a TaX qek SiieRtor ; SWAR St Seufe @R Seferrm; fafdwar (e,
wfemeran & e 3de
wfrga (eEfera): AT e 3 3u-ant TR aek affenr ; frirer 3R foreele wd o aeem 4%¢
ueft st (usftst): T e 3R 3u-a qe affentor; ufer § e siEe ST Yae 4de
Tt (AAfeTEn): W S o 3T Su-a dek anfieRr; Sfl-an § € foma; wﬁ-aﬁﬁaga@"rﬁﬁ;t;
4
EEQER |
e Sifrht st STeRaT T girere; ST YT forerr: JrehsT: JhsT 9 Stes,; 4€e
T, foree: feat o At Td WT; I er (SARGTR) & qaerva (HIRi); STaes 48
Wﬁ@m):mm(ﬁﬁéﬁﬁm)ﬁﬁ%w;uﬁaw,wwﬁaﬁﬁaﬁ,w& 49
TG (RITII o) T <[ (96 T2 o) T ek yofier forermer | 3°e
SHRE-IV
TG H FHIATAT TT SHHT STHIAC (A0, Heeh H TG 1 qega o
Tt % UitEA | faft yoiter ffecmt o e si et 29e
TATETRET T ST (S8eT) o Fehr, fwior SfiT s, STur, e v yaa 59e
ToreTaT (QUiarsi) T fererrTeRes fasr 3be
py1TE>
e
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TS TS gEeh 3R Haw:

Al

>

SIS, Shroeiet ST 84 (2005)| e e, (i) . fafires

ST AT e 3.Ua., TH 91.0H. (2022): TH =5 G2 Fot fafies)

RIS, ST HEHT, W&, W=, 3T e, S, (2004)1 21T Sk feet e 8 feeat
TAITATE 377 Fesie 2R, feretsiis, w 3fit fear Sit 3. i focf) ts v

fliftaen 3iih SaTwee ST (ST HER)| JieUe, T TS fwa, © (2011) siaawe et 3w,
JTETHATH: 9780198792918

T WIS HT TEsrrirstt, SHIted, S TH (1996)| H9FT o, 39, SATSTEET: 9780070634275

7. 3T AT AT T TR, T, ST3FE. (2004) HTFAHE Ffraetafe @

FENFET TR Ug gAuHe SRS 3% JosieH (2024) St SACEAT SH, &1, 39 79 9od, I, Yool
i 3T 3. e areq. oft.waw. Tt dwet 3 fau, ek wehmemes (o) fafies, S, Trd 2024
ISBN: 978-93-5736-733-2.

I AT, T SR iedd, wew (2014) ot wifhugm, §., afeerm, gewts,
HUTIHEE, JUHT, ATSTHST: 9780878939787

SR

10. T Segari| g Usitersit. afciehl, st.31E. (2008)1 ST Sived Seget J4|

ST T $-Hare:

1.

2. wfta 3ot 71T, 2020, YU Hetelt ToaTae, TSI ST $-ufserh Wgae fafies.
https://drive.google.com/file/d/1ebK1B6QHc6{IG6CXaGicmX TZIY 6 VkOxi/view?usp=drivesdk

TGAHT HHE & Tiwer:

59 UTGSHA o U & T BT,

R Sal o fIfore= el § TS o Tl o aN § S qeaw gl

FTFHUVT o HTEAH § IETTehTH o S IBST o forehford gU, ST & werw 2|

aftrel Stferi & farfir SereaTatt % forshr st s

TN T & URTeRT STV AT Y[hTV] ok I frmior ol Sfshe ot awer & warw g

TRt o FmToT Tt o o Ui o TR % ST Rl T | we Bl

Siqat ® shifvrehTer farfererar wer faf¥ream i ifera s arer foranfafer = st

e et & waifrd forfir qem Sueroi 1 sTe T S Uit i fafir wfshenet i wwe § wee s
&

-

Py, Kep

tAcademic)
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TR UTgashe
UG0802 -ZOO-52P-104- TSI T TTrerar Uat horeeh! TRETE SToreht U ATHTRA STAT{ieh el

(Practicals based on Diversity of Chordates and Developmental Biology of Vertebrates)
1. it ot +ff @rer Heelt 7 a1 STTeRr Ud STl dest F sTer|
2. GEHERTTT TATSST 3T U IR 1 TR

i. ierhiEeH: geaTaT, st sigicr, Wiwmsied, Sifcrsiicm, sy, TrRIaET, Tifear %
32U feme)

ii. THT: UZWTESH, fafeee, weETse feren)

iii. it s (Reeahy, drdier, faftew, v, oo, ofyer =1 afveificgs, Qfa, #aiaa,
faeRTeted, Fieretal

iv. IR FAI, o, TidiaE, v, ST, W, 1, Uelied, &I, 91T,
BB, T

v. Tiigu: 3egel, farcti, WS Ut 1 FHHIAT, TWAISH, AT, HIGH, 3%, Fld, FHHUTHTH,

Vi vefi-at: 99t feded (AR), FIRENE (U 3Fea aeS), Ficta (FI)

Vii. - ST NRE, Tlre, dhicad, fSSaftbd, e, THes, aifd, g, Aee, Sefadr]

3. Tt iar-ufgent frmor gra freaferfia o1 steere: Trhlaiiedd 1 3R §S, Wolar & I, SaeTiE & I

4. T — UTe TSl 7 3T - Tl Sie-algsht & e (01 A1SE 3 1) foaet sROT, e shaeh, g,
EAT, To8 Fd (I 9S) I, S el 9 SATaieh firet e

5. 951 3 U1 T STERI: 18 He, 21 62, 24 62, 33 ©L, 48 T2, 72 W2 & 96 H % FEHII i et
6. IREEATCHR T[T % YT o FafireT ST =l 1 3TeR o o fore =t o 3t o Rageht (fofen) fmfor
7. 95t o st yofter ferfeerit s srere |

8. Yifereh ywoT: Forf AR AT e Ferm)/3TveIRus i1 9HoT T aTe Seqd

T TR -uteAT AT Ue iRt st feraRor
aA | STER AT Frafia s Te / FEUTS BT
TR
1. T T 6 12
2. | ETS Hia-ulgh fmior 4 6
3, RECEEEIEED] 4 6
3. e T UEa Ue fewfurt 16 16
(1-4 I8 UG 5-8 gitae Afoehr)
4. Hftger wdam 5 10
Py 192>
Dy, ITT'I_'_:."': ar
i Academic)
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5. et s 5

10%+40=50 50

Are:

*ehae (athea BT & o

1. ST oo 1 FeTaT § I8 el 1 STERA| AR 31e 7 fowqa =1 / forsesem diveay g
T a1 +ft AN fopaT T Wkt ®

2. GEHERIS FHia-ulgert shi AT hi Tl H, 37vTd i 31 / Fo=t o arer wfoeenfia form s =nfey)

3. forenfefa st rifier e 7 forg e wndt st o1 fepte Wt =feu STk e adien o ww e
foTe s s =)

4. T QA 3 fore At Tt areusER % STER A1 HuE qu wad faftrt 3 arerm & sucsy B

5. TE GHTQ foram ST ey, foh STefives sl 3 ST forg I Tt Sig 3= St sifafem 1972 W e o
o T whetert 3 Sfarta wifier e )

2 e o S

Dy. Kegisirar
tAcademic)
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UTgashH

UG0802 -ZO0-63T-201-TTehk ITfUTTTRT U saagTiieht

UG0802 -ZO0-63P-202- 3ATFeeh STIUTITE TS saa@Teh!

TR AT TTAfTeR e
TI1 e gfursTrer
TGN T TATTEFIE
TR e TTGAHT/UTR T I - shfee
11 Z0O0- 63T-201 | ATfefer TTfUTeTrer Ueh sargTivehT 6 6
ZO0-63P-202 | 3TTiefeR UTMUTITET U saTgTiNehT X ST
TR T
thige femmun TS
UTGHShH T |  UTGHShH el DRI
> > foru seqa | argEshn feraon fafer
R SRR Ggifrs | TR | BT | Ry
22
6 ST 4 2 6 & ST 60 e, foaw
ST % S JeTHF e
HEATCH ool e &
qer Trnfies et 30 W
FEHT FIS g S wor ‘
et 5 e & g1 ot T ft. v, W faem: UG0804 e off, worelt, avefer famm: UG0805
SATIYIHATY &, Ta. €. 11 S8 (It g9)
o WWEHIE UTCH F 3o ITGT o AN H F NTH FAT; HYHFET qTe ST
HI AYAFRET TTer e
o Il Uy Wi, Al oy el o s WA ST e U g
T ShT TTEA0T ShEAT HIHT|
o T, ST TR AT uTer ot AeTeR o A e STH T |
oo Y TTEr gfskar 3R FRITUTet % IR § SRR T8 ST |
aTgEET ¥ v TG 1 @t b FIfT SRS s S e

fafir et 3 it 3 Seht Sere iR w6 ST |

B T T 1 HAEE AT TSR IE A © adn ot 31g
T &1 8 ST STH AT |

TRrerfeier sl 58 ST 1 17 R FHTAT fof SR Th-gaL 31 3o wAtarwor
o T FY 3 TR €

Treqiiefat st fafsrt soraer wfawm < awem o em s

b

Py, Kep

tAcademic)
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dar
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foreqe argamwa

ZOO- 63T-201: 3TT{%Tek UTUTITIE Ul SHagTehT

FhTS-1
W hIE ITE: WHEhTZ T ST, STt 9y, T o TR, W o1 AT Hecd, Aishodt: Teqd [Hehie
SYer =15h, T ICUTEH, WA ST SERLT (SEITET), Weiferd 30, T & Sk efe 46e

TG T AT T ol Sftar <sh, Arg Gard shY A= it ue e dersde ot Weie, S sl SEEeror, org
6T HTET, U7 SR IeUTE, Haiferd 30, T AT Tefe| 46

HAHERG T T HAARET T ST, HYATHREE] T S o6, TIaiT Ta FHim Fgaad! & S, TgHeRd! e
1 Yo, 3U-3cUTE, Heiferd T3] T SAHTieat qem Sk Jeier| 46

T S gra T geiiadt, i g, gade gemd, Scdre o Gatld i wevar, Ssitd Siuriat ue sTen e

3¢
FRTS-I1
eieheer T THIGTAIEST: IUqH T T-I0h IS, IRufier Td anforfsass auffehody, HIew, SER,
iR & Eeifir woEmd qe
T BT T T T e HT ATl HIehh, el 1 (i (Mepfsh 3 ), qebr A 6e0 16 de)
3¢
A UTer; Horedd A yenfoa, die Scared, 2o, aoferl s ATER, ASel e & IU-ScdTe, Heife saTem oo
IR TG | 4€e
FFFHCUTA: TAFIUCH hl Tt T foawlt T, Fapedrert i ST SoMTed!, AT Fapeurer Seied fafrd,
Geiferd T qeIT SR TsieH) 46e
EEQER |
TIEISATSAT S AT Tt ashveht fsT T, arfiferes Ut femdfanfim 3Ee
Ffewror wifa Tt wfeRfonmeiisr we v fenmefisr g stfr Tt <Y s 36e
STTaTe-Sif=a TT: feeh-Sife T, Hreew ot EishwoT, hie-Sifa T 46e

Uigeh Ust ST STater: 1Y UiSeh/ATeTe hic, HSTNG SIS o ATTh ohie, TR AT Fie, Tehidhd hie Teed| 5 6

FHTE-IV
R T Ud sfiemm; aftass o sader: fftes d ud aradamsl 3de
SHAETRET ht FATRUTY: w13 f5Fa 36w, fore e (wme Rergem), west A JoTet (e efifSi werfsm),
Tora fafSte tt, 2afirsor (aifeaar), steierT qer stferm | 46e
TR &0, T, G2 U TET (e, U Wewar T& ol o forrs we 7 fergiand & < 48
Py 192>
Py, l:I_'L::-"- ar
tAcndemic)
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Sk o1 Uet SAgTNehT JTeaa: Sfoeh T Td Sifoh |isa, Siqeil § Saew i 76 & i farfera

4€e

TS TS Uieh AR HI:

1. ST S[eitsh srawefeafery te uhme foeforr, Ta. w1, 2009, 3 68 <9 yerm)

2. I, ST, AT SiT.UH. TR e s, 2017, Tart S

3. uff ST de weeee iehes, TAT . . , 2003, TR 3fear |

4. TSTH AT TR ST, AT o, 3R fwer ., 2010, w8, <€ T Sl

5. yEufeea e gfeam oo, firem 3, €Y., 1999, ufere wrEfeftrer wemem, sfemmr .

6.7 T AT TATgS ettt Hfiarea, .41, 1988., Feamit afsererd, 73 fawef

7. T foreform: SR 3T, Teshish o, 2013, foATst vt

8. TS HTES U saieaRe: AT wim wEfeled s, 1981, SUeTs T3, $5cd,Ud. Thighd U &t

fafiee

9.l foreform, sits w21, 3T, 2015, el T4

10. T ferfermr, ATy 31, 2010, TR SR |

11 3 U8 galegy 31 Uwe forforr, ai@ 3RT, 1979, T8 SR afsafyi s, 39
12 SR fH: FAR ., 2002, et afsafi arsw, feee/ Rsm-arem

G T 3T

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

2. https://vidyamitra.inflibnet.ac.in/content/index/6018e69d8007be8bc42166af/ET

3. https://vidyamitra.inflibnet.ac.in/index.php/content/index/5fd9f1678007bef4453de567
4.  https://vidyamitra.inflibnet.ac.in/inde x.php/content/index/6018dbb48007be63c12166ae

TTGAHT HHEH & Tiwer:

50 ITHsA % Ut & W foremeff et & el 2

o ITYBS AT YA o Tffer Heea we urieRerfaehl oo H 3o Hec i wHe

o iremeff forfire ueshifort o Sfiar =rsh, U o w1e707 37 SHeh ST 3hT GHET 3L 36 1T et foameeh su
IR H T

o MY Sfe o foTT U=t ST 37X SEehT SATIhad AT 33T ok FTEHT o S H T JTH FEAT

o TTWRTES SIq3! W HATATRA e & Tafer STk o1 ohi Hre|

o T hl IR o T T YT

o S oHaER & fafur Rt bt Gaiford s AT T YfereTiaes fererm 61 sl

Dy. Kegisirar
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o Sl o SRR I AHIH o foTw & Teft aitereuTaAl i AT wHiET H)
o TS o o Siq3TY o SHTER T Siforeh SFeher H Ioh HHehT o o H SR <A1l

TR UTgashe

UG0802 -Z00-63P-202- 3ATFeieh STTUTeTTS Uel saarerTiieht
T SATATRA SR

(Practicals based on Economic Zoology and Ethology)

1. frafataa i gemesft wamsei/dtea/ o 1 sterm: ey, frsnfm, amrcrrsyT, 29T, end,
Tt (HIS oY), VSR gETE HIIE, S I, The, Ziatcrd, i e, Hiesen
B0, TEHRE, TIFRRAT

2. Frfaiad & wuerer & T/l ATea s STerR: WHshie SSTfaat, et Seaat, S, it o, s
A AT TR (I3 TH), STl Fehrsat, foreg, =fifeat, dédte, v forr, wy afreat % wew, frerr,
#i, fegen, @ o wsfomt, w, 1@, Fra, HiE

3. wm e o S 3d U SR H 3y forfieT SeRr ok X o g o ST
4. TEE T OTTCHE fr=3woT T ST

5. afieaiie fesst s fmtor qer ot ST § S ST T STerm)

6. SITRTcIeh 3T HT FIT o6 sfier 3T F o foTg ST

7. forelt ft wimrfea e shie § Tmer SerfHeRdT Qe et o Sid SfafsT @ st
8. e H UL FFHT 1 TR |

9.  Hfet/Hea | AT TR T TR |

10, Siferer yywor: forelt +ft T Shie ITer STgEaT S STRTETor Seer/ M A qrem/dieg! wH/SIefie i &1 3 o
TeaTe S ShT (BT & T AT S ek foreqa FRaié e o o 3Tae T STl 8)

T TTeR-Tftert T U 3ieht o1 fareeor
o9 | SRR rvaTE-shTd Fafia TS / TSt

TS B B

L | oW e I HgAae qIed e S S 6 12
Y

2. T e, AT e, THaTsheat AT 3Trg 4 6

3. TR TG TTE 4 6

3. et <t g Ue fewfurat 16 16
(1-8)

4. Hifaes T 5 10

|\ gEs
Dy. Kegistrar
{Acndemic)
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5. et s 5
10%+40=50 50
qre:
*ohael TAafia oTEt & form

1. GEHERi hia-ufger i FTFTceuar hi TIfd #, 37w i 37 / ot o wrer wfowentua fofem S =ty

2. forenfofe =it srefiver e & fopw o Tt st b sl w0 9 freptS T B qeT STEnfies we & T
fordieor 3 for sreqa e B

3. T YL foram ST =T o SrAfirer 7w 3 STt forg ST ATt Siq o= St AT 1972 q91 318
o fopm T i 3 sfarta smfie T 2

2 e o S

Dy. Kegisirar
{Acndemic)
University of Rajasthan
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2

UG0802 -ZOO-64T-203- HITITeRT faTT, ST Ust S Srertfreht

(Cell Biology & Genetics, Biotechnology)

71

UG0802 -ZOO0-64P-204- THITITEHT FoAT Taf AT TITehT, SEiTenireht Ux SATeTRa ST fires e
(Practicals based on Cell Biology & Genetics, Biotechnology)

IV-80E - Tfirene
pep=p ey \mw UTGATHH/AUR T IR L shise
£ 14
v Z00-64T- wifvreRt fomm, arTafTeht uet St siten it 6 6
203 EHEARERIERE I CINE RS ERIB RG]
Z00-64P- TR STYTRA TR shret
204
shise o U
. - BIEICD
N N foTg s | wrgash foraon fafer
& REQR TR R T
3
6 TSR 2 il STEA: 60 sarea, fSrad
AT % S AeTi-eh Tef
BRI ER EICE I
qT TR Rt 30 '
SHISHA ohiS hi TEiT TStem wior .
v 3w & G B =Y, THH, WA T UG0804 T St weEt, st fomm: UG0805
ATIIIRATE off. . . 111§ (3T 30)
T UTGHSHH HIRTHT T, AR Tk St Sefireht 1 T I
FEHEEUI
feremeff Srar-srehwt # farfirer shifivet siment <t sifivem, sremmifar, semT
T Y 8 St et 3 s, fafirarett aur S st e
s R sforeT ue et TS i I |

T ST, UTSHASHH T I STk qerefiet qort g & & &
Tt T ST T T QT AR S S R fohad

FATR

BT ST GE T AGHT AT TSR I B T @ U fafirey

IR &1 H ST STH 37 Eehdl 3

Eeg

tAcademic)

Ay | T2
Dy, Regi:
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Toreqa uTgEsRA
UG0802 -ZOO-64T-203- TITITehT T, ATTTITERT Tak ST Weiiieh

T - 1

HITITRT T TRTA: SRS (THATEF) T FEHHhZeh! (THANF) ST PRI hT TR, ITHR,
AT, FoRITATE S e, forwmoy we it fagia a1 9 forem 3Ee

CATSHT fereett: Tied, diet TRt (FsS wisien) Hisd, fareel % uR uitae: wfera 7 fiftsher uftees, et (Ffetes)
gitere, foreor, wren 4

HITITRT IHTTeh: Fesieh, TAHIUTHT (HTSSIhIT-AT), 37 SEe Sfctah, T (STEfehmseh! Td wefiHehseh), st
YT, TR (TTGATHIN), FEWHTT AT ARhA! b G S 1| T&HT, FHMMERT SR GEHIF hl W1 9

| g€
T -1l

HITITeRT foraTeT: ot forrsi, stedefifonarsm, sifime =) q8e

FHTR-geh! MU e TEiTeheach! UM STHIGH, AR, STt w6 f3dias d9em, Hifes; Jeewe

U o W Wiferee S Tusl 46

U TG YEHTE, BRI, BIesS HEa HiSe Td (G STaamo| 4%

HITITeRT - IRt Tifer : T 3R - afs sy, S, fes wf 3He
ZeRTS -1

HET T SAVTRTH T Fram: qorahuoT 1 fgid, T ST, Svifor, Ay # Heform stgafimhn s stfieafs
% - FUTRF, FHTRHI, feoragifues s, o5 wefta, S sa:frm- weear (ofrefem), w@ s, i s

46e
TEERAT: TICATHT, T T TTqahuor STaemon, Feerd we, S fafma- frafafer i frgia; qores i g,
HAfcieeh TURGEAer RImfd- ATgeiehi-ga F Tl 46
Seafd: TRITHT, J&T STTER0T, TR (W8S U6 9a); Seafad it Sfrm; o9 T, e v, regifene
HHTE, HTCHA T TSI, TRl AR, TUTHT STl s
AR e 21a7, TR e FetsTheet RigH, aurtaar, Eifhioren o femsaehiargiem 3 He
TS - IV
TToft S Stenfieht d SrEeRuT e sarehdt: FA -ttt @i, S e S i) gee- TS,
IS, TS ST J 2Tee FHiw TR (JTSTED)| 46
ST SHITSTERT HTEA: ST HITToRT Gaei o foTq Susheor & aaft; SRRt S qerriiohl o STISRINT Heteeh SITAT
A1 T 30 AT 46
grasTaE: gestae i faftmr, Ziester SIqe 1 Scamed T ST Senfieht § STeR STSnT| $7 HIRTEHT- FhT
T 37k ST 46
Fq | T2
Py, l:I_'L::-"- ar
tAcndemic)
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ST S-S rehT: WISH, U qT ST ST Tenfiehl (ke wfiry foemen) forftaa @ Seater- Sl Seute, e,
SR, e ue @ wean 36e

TS TS Tech:

1. e, wa, o9, T, Tqeeht, waue, #eged, o, aredmi, <1, Sit Sivd S, St Hicager dd Srrrst, Shi,
7 a1 HEHT 2013

2. U SRS, SHTEa, ARl SRS, SR TS sshiars (2022) Hog aui, i smamal

3. %M T HATT 3RS (2006) H TSESH U AIgERahcied HiTaded 39 Herertad| ared, i sermm|

4. SIS (2013) U TS WICTRIER STETST HiHey TS Taauieied 7 af g, faeft i @4 39, =il

5. Tiftew, Tows, Sua faer, g, S, Saifed, At iR ATEre, SseuA (2009) T 32SRM T SHich
THIATEE | 1X. Heahton SR U S, T, Jue

6. S, AT (2015) S FAT U8 LAY TATATES 7 3F TEehvr, STohatires S, i, Juam)

7. TR, 39 (2008) fiftdeg i SAfe | et dern, dinmg wns ot e €. foredt, sl

8. T o (2008) SHfFA-T HAEHA = Toeq U A TS SHUT, =Tl

9. TTeHA, SIET, HTIH, 3TRUH, Higl, T R fehieshl, Sk (2007) fewiftae ETAu- Siwg U SHIF- T 31 i |
[11. SR, SHIE TS ST, T, JuaT]

10. ¥ FEAIE S SRS (2010).

11. . €. Rig| SRS - TS BRgsd| shearuft qfsetsrd, ¢ et Y

12. i< et Ug yHufresd 57 O sttt (2012) el T |

13. W, S, 3R EHE, 3T1E (2013) T : TAIRTR[ER 3T (6 I §H0T) AT : TTHUd; Hetas |

14. TER gRT Rifdey 3 SHfcF (2008) 8 o TR

15. SHfE (2009) W, 3. THT, T 6T |

16. TSt et S fo st fifbues it S Afgerer te St | S et ts 9, 2013,

FSTY T 3-TATE:

1. T U TARTRR 3T (2013) ST TH| SaT ek st waifiuza

2. Tifbued 36 AR ATt (2023) S ST T o SR HedwHh

3. SHfeH Ug HictaRIer SRS (G 1) FHiest gagaT | Sfiem qaela yonferit i faaehin Fep-gAuaTaTg|
4. https://egyankosh.ac.in/handle/123456789/5504

e & Tfawe:

T UTSHSHY T ST hioh, DT/ ST

o T IR SiTa fo i A STaramonsT i Ha § Har Bl

o FAITHeRTl SATFARTERT Sl TH HTH T § el &)

o aTforfoue e AR ST § ST foren R s o ey o fafvr aebieRt § 1 qun sawied
ITRTETOT SET AT

o ST WIENIfThT QT SEehT STTLRUNST oh ATY-ATY S Srenfireht 3 farfireT Sy o s & S|

Dy, Kep
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TR UTgashe
UG0802 -ZOO-64P-204- HYTITehT FarT Tai ST{eifBreht, Sarsitenfireht ur smreria sraifires et

(Practicals based on Cell Biology, Genetics & Biotechnology)

HITITeRT Sire fogm & s
1. TSR o fagia wE Su |
2. W % gow § et S & srer & T wEw i, el s o womf sa-afgn @i

ST |

3. fege o foorag o qwor & srdgsfiforars & st & fog s fmior, srefesfiforarsi ot Tomft wie-afgen
(@t srFEed) |
4. FISHITE 1 Gre TSrieh i A T # forRTe orge i STee |
5. T farr 3 fwtor qor o SifeRre s stfis |
HATTSTITRT H ST
6. SIGHkCT FT a5k Ud §8ek Hae T I |
7. R UGS HIET GGk S UgeH |
8. ATETS TET I RILE HAIRTET (Wit IR, AT, AT T 06 The ATd) T 0o |
9. Tl FiT-Tgeh 1 ST FE I T AR AT 0 |
10. Tehel Rt AT TEHa HehuT W TG HaTet |
EERIGUUCIR: e 0
11, S ST T ST He IS, Feraerd, 01.ua, Hiew |
12. T T RITITRTSA & €U, T GerarravT |
13. TR St SrFRIh e ERT S0, 3T Jasao |
14. SRHSITAY: TR/ uftre % qerarrtor & forT Yu/dt uar o SRy |
T TeR-URTeAT FISTHT U 2fehT ohT foraur
gH | ST SvETE-shT Frafia T / TEuTet
SHHTh G G
1. SHifsreRT Sfiar forgm & ST 6 12
2. AT ST STvare 4 6
3. S Srenfireht ST T 4 6
3 eIt T Te= U fevafirat 16 16
(1-8)
4, itk wer 5 10
5 e fhre 5
10%+40=50 50
re:
y |
Py, l:_'_;':_: sirar
tAcndemic)
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*oheled At s & form

1. GEHeR(ta Hia-ufss i STacreudr i Tt H, 3T i 37 / ot o arer wfoweentua form st =nfen)

2. foenfifen =t wmenfiveh e & form o aeft shrert o stfare ©7 & b€ TaT B a s s % g
fordieor 3 for sreqa s B

3. womf S & fore wrsfe armft arewskn o SIHR A1 HyE qu Hada faftwt o wrem & Sucted gn

2N -
Py, l*-'_'_-'L.'_:-": ar
tAcademic)
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UTgashH

2

UG0802-Z00-75T-301 - =] SITdeh! T&f Al T

UG0802 -ZOO0-75P-302- = HTfehT Tal e TETAH U TG AT {iTeh i

V-8 — griuena
T imw TTGAHI/AT T I S shfee
5 1d
\Y% ZOO-75T-301 | S HTTdeht T S 1@ 7 6
ZOO0-75P-302 | Si+q HTTUhT T S AT W AT
T

shige faawon Tt

BE &

UTGIshH <hl | TTGAhH <hl

T seqa | orgarsew forwo fafar

TR SRR fgifees | o | FT | o
22
7 SR 4 2 6 Kl SEAM: 60 e, fomw
SR % SR A&l T
YT qedieh e &
qUT IRk Rl 30 ©

Titor foroer & w9 | v foRa | St wEd). e fage: UG0804 we st wae. et fagm: UG0805
Ty
ATIIIRATE off. TE. . TV SHee (ST )
T HIY o UG o I3 HTIRad o
o Siget  fEiaaitsera d td Sveht franfafie o fafyer weaqett
e GHE ITH AT
o Siqan H U, dfrehr, are, uiteRor, e, Icasi, IS qeT Id-ETe S8
UTGIRY % IETT R T i 61 ATt 3 wefer & SO I T FeRT e

o Sigel ¥ YR g™, IuTe U ISR o ETHie fafem i steEmon
ferarm

i E]5|a 3'3%& Bha_'{, %' Elg adr Q'EHST{ Eﬁ' G QE[ JIThYT YT ITdBl h
EIEHE T

f-“-t. |ldi: mich
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foreqa argamwa

Z0O0-75T-301 - =g IAhT T S @TAT

TS - 1

UTe T ShTTIhT: TTe shl GRTT; SITeR 1 § =T TR o UTe USTTgH Ue 39! T f363, aiargee, I
qen fafire o sty e wifie | 5%¢

T hY hTTehT: T8 hY aRedTaT; g i fsrnfarfn; it o1 ATeH-UeM: T ¥ SATeisH 30T e SEeiiedEs &
uftereT; a6 fafme, aa g 5%9¢

Toh UERUT AT R TiiehT: Th o ©12eh Usl hl; Tk Teher ohi fSpaTfaier; g Tifd; 2esl =ih; Th-aTd (578 YTR); IR T q1aiH
fafaemm 5%¢
TS 11

IS I IR ATGZISHITH IS 3Hd-3caTal o ST hi ol Frtcesh ST, 7 o i fopafafer, ot
T FOFZICTEE HeH (Sfrree i) 1 gmiaet fafam) 7%

TSR 3Tt <Y SRTRIChT: < fierT SITTeRT At ShrarTcrer TemT, o frRT ST Y Seuftr Uel JarR, i fent 21 ot e ftess T,
gt 31Teh) 46e

HIAUTITAT oh Hehol oY hTIAeht: SHohlcT bl G shl SHrTcHeF TLaT; HIGUTRTET o dqail o Hepe T fosm
AT T o Aqsiiferes g2 46e

ZehTS -111

SIS Shi ShTTIAT: 0T Tt ST it oh f-i=I0T et forer; TTaT ST <15k, Ta-erTiee 8 STRIU, S U Sa-aT, T, U
SR 6

- aTet Tforat Y wTiiehY: T R F TER T 3T T 6 Hre: R, A, s, S|

4€e
Fier St et # Brnfafy, @ fifae (Hreoe) Brnfafy, freged & =t 1 st FriEm
3ue
FHE -1V
HIETETEEe: HATEEee T LT, TR0 TS HRY; ARSI, hed o5k Td IS - BRI,
RIS | 6 g
T WA i T, anffeor o s fererfiientor, sraeriemtor, faemmeiemtor, iR =k frvas (gmem);
afer, affertor, fver ue fafemm 5e
forfure: faftre o e, affertor it s, sfer-siardierton greficratreed & Sare=gwr s dfer foewom 46e
TS T3 YEdeh:
Py 192>
Py, |:-'_'L.!I"'-.I'!'
tAcndemic)
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1. T o 31 Afesha fERmesh (2017) st €. mee e, medt GRS E, W o
fafiee
T o AT TS RIS, ffR STer Ty, SFawATer THATeT, Wea)
ufme fEforierst, the 1., Tea s, Tl T, 3 ., 1997, T Seeygecy Ue st fafiee
Siferearet STttt T THTH, 2014, T S|
Aifcisr fiftoes i ararhieg, Jou ST 37 Hiag THEH, 2013, T3T 660 $oed, T4, M|
T TRISRITCTST U8 SRR, SRl o affl et ST Tt Sehr|
et fRfsrersh, st dieg, @it e, stuaret dish, 2004, ST TR0 TY. i T S|
RIS, UE € 3T e S Sit, 201 1, e ST, S foct T 99, 3o
. FTEH ST STATeh (A, TTHT TH.UA., T S 4ta)
11. Seirstt ®R et wxdem, s ok, T = Us st =% foeet
12. Tiftacw 2w waH e fEimdrsh, aeh, sha. 3 Shere, s, 2009, sREd gw=ror, S fao e |y,
.

S A A o o

[
=]

Y Y $-HETE:

1. T Fa9T SeR Ue gee1 S6rhd 68 (NISCAIR) hitp:/nsdl.niscair.res.in/

2. NG T TR Fefoeet qeashiert (TTEiua| 91d) http://ndLiitkgp.ac.in/

3. https://onlinecourses.swayam?2.ac.in/cec19_bt02/preview

4. https:/onlinecourses.nptel.ac.in/noc20_bt42/preview (T3] IR fom)

5. YA A (http//www.vlab.co.in)

6.  http://www.ignouhelp.in/ignou-Ise-05-study-material/ UEE ) EIERISIEI (3T, D))

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 /{3 /a@ia"r-%ﬁ’r-
BE-HHE-1V/9789352534104/

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

HIEA & UfaweT:

T AT I ST FHoh, ST/ DR

o T IR FIT o o H ieak 1 ST K Eehl|

® W s WA U I I Tg UF UgE § HEH Bl

o iR o, WiEURTT YOG, 78T U WS o Wied Wecaqul ARG o o FRT H 3T TR H G o
wer €t

o TEUNH H WeIH B foh e I ST O firerant Tr & WwTareer i 9T W@ 2

o SI-THR % 1 & TG 1 USHTRIE e F FoTe U Hetaqq el foehiid st # Tea 2l

o ST AT T SI-TH o e ST o WIS H of TTe o il Uoh Seat grushivr uT  Hewd il

Dy. Kegisirar
tAcademic)
University of Rajasthan
EAPUR
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TR UTgashe
UG0802 -ZOO-75P-302- T THTIUh! Ta T TETA TR HATETRA AT {iTeh

(Practicals based on Animal Physiology & Biochemistry)

1. SRRITTSRTT (ETHTETSSIHTET) hT ST ek TITeT Teh ShiUTehTST Td A Tk ehiOTehI3T shl U
2. ATET EHIHIE ST SR o 1 ST |

3. Zuaifspe A (ot =t =t =t St |

4. T wffer o forafor o g a1 frerEe tfrsTeR T U ek farfireT SR sRif¥TeRTat st sTeerA|
5. kel | USTTSH fohaT (ShIerST) T Taei

6. T THTSCIST Tf3RerdT O 40 U qTIwT o ST T ST |

7. STt # fafiret it ue e i wrelt Wi o skt shia-ufgeh 1 TR, U, 37, FS, T, 79, TE,
1 1 72, fUeged, TS, ariEs, s, Afieee 1Y, Yo ue stewm

8. ST /T T WIS T ot T
9. ST eI/ QT T H FTaTeTg$E T Ial T
10. I 3Tk @Tel AT # FATTS T 9@ T

11. forzyor & S7efit wftre o TSt SToraT & Ue Tt SRIASIITAT ST GerdRRIuT T YETHl

TR -URYeAT IS Ue SRt Rt foraRor
9 | WA AL Fafa s IS / TEOTEt BT
TR
1. @ ST (IR fo famm) 6 12
2. T SN (IR for fors) 4 6
3.0 | O AN (S ) 4 6
3. e Sl gE U fewafor 16 16
(1-8)

4. Hifgreh wdie 5 10
5. EZSIRTETE) 5

10%+40=50 50

Dy, Keg
tAcademic)
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Are:

*oheled At s & form

1. GEWERT hia-ufgert i FTucroual i Tifd H, 37w i 3T / Ferit o arer wfoeenfiq foram s =nfey)

2. forenfofe r smenfiver whe & fop o et et ot tfemed w0 & Rt T B U i we & g
fordteqor % fere sreqa v 2vm

3. ol T o fore S St qTeeshn o STHR A1 e Ud waei fafrEi o Arem ¥ gucted g

4. IS o foumT-FrdeTt o STTHR It TS qohien 3TOATS ST =1fey)

102>
Dy, |‘-'_'_"L.'_i sirar
tAcademic)
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UTgashH

2

UG0802 -ZO0-76T-303- Fewifaeht, wfaven foem oaf st aifeaeht

UG0802 -ZO0-76T-304- Agwtasht, ufaren fos var S |iifeaeht u¥ smrertfed wraifies s

VI8 — TfureTE
TGN T LSREELT LD
e e TTGAHT/UTR T I(Hh = shise
VI ZOO-76T- | Ggmsfasht sfover e vaf S wifteaeht 7 6
303 qgwTereht, Sfave o get St |itteaeht
700-76T- R TR ST e et
304
thige ferawor T
. - EIEIED
AR R oo s | urgasRw feraor farfar
R EIAK fgifos | WETE | FA | gy
2
7 SR 4 2 6 il FRAH: 60 AT,
o = % eNH
ECiEE I B G C
LR B LS AR
TR o 30 €
FTahA wie A et e
Titor farear o w9 & Aot femam | off. weel. @R o UG0804 Te St Tt It e UG0805
T™E
SATAFARATE off. TE. Y. V HEE (3T g9)
Gestfareh, Sfee o e o Wifiershi # T e g ashe AT
U T I GRS, Ncrel Yorelt ue wiferehr fafet i qeng qus
el e 21
BT GEAS S T T Screett fos i qerefient # SATaetic: v e
UTGAHT % R el

TTGASHH T 3T BT GEHSifereh, wfowan e v S wifewdhr 6
TR YA T FHFH W HEE FAT 8, SO TANCHS ST 1 HiReThi
farsgpn)

I8 T Rl FSSTET i, V&107 Uohel i W forsdwor o e oy e
TeRTeT H armaTaT s srgran ®, e o § vy e st gig gt
TTGISHH TTEST T ST 4 I3 37 forwaii o ST shi T o S

Dy,

tAcademic)

i 1ge>

Kegisirar
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Tafehcan sTqeam, Fefitea eM, Hase e F gotad &= §
R 3 T Swgeh ol

forea uTgasRw
ZOO- 76T-303: Fersfaeht, e fagm ust o wifteash

TS -1
EASATTRT T TTgTe: T2 I AT3aers, T8 TIe, TSaS St Ud {efé i 2%

ey, e, et BRA 2aTet, R, FAATESI, HIFhICATSHT T FrwTo] o Hied HTemTensh U6 I Taol
SYaTO T TEATCHe T3~ MW, ST (FOHe), FHifrehr e, hifre fereeft, ifrerss, 1o, gia sraemt

q8e
eH Sita fam & defteh: Sfamoystt st g™ qerier, gfg o aRfbafaat (qromm, do, aves o), am s
ek ohl IS dehTeh] 3ee
Sfraroy sifa T fewefifen, afi=msfen, qufee, digfosn, feeim, o8 T % wad & Tnree, wftw Amfagm,
IR, UHATH 3ue
Ty wtfa T @ww, foe diew, Wi, afdsr, TeE, #fae -19 & aed § e, Siw e, ST,
fiEi) 3Ee

3T -1
ufeRerT o=t o e i e shl shifSmenTd e 3 3Ee
wrferet: sifarst o forroaTe, wfost frerfeer, sfowamrerer wetsteraT, Tesgae, d 26
wfereft: ufeaft St wehfa v wrerfieR e, TfoRelt & TR SEshs, SEsiun, s, STESiEt e SEShE
G U 2Ee
oo Sfereft afafsransit o Sehr: e 3 TeT 2%
TtoRerT o TR Gfsha we ffterr wfeee, snif¥rem mfeera aftren, awer anfeerq fewen, wwfore | 3ee
SR, TR O (ificeriie fieeH) T8 THT=E 1 ST 39 3¢
gehTs -111

VSIS o FTTANT: Gawsiiat 1 frfoaq @rer uarelt, Sa 311 o garert & ST are, form, <fie, 32t 3 R

5Ee
TSI T SIS el TR & YA, ST (Siar I9) 46
YRt o TR ATET S, ftsrar rerr, Sieae 3ik gatse dh 3Ee
TR G IeaTa 3 AT, Tossrd 36e

By | T
Py, l:_'::_: sirar
tAcndemic)

University of Rajasthan
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ghTe -1V
SieEieTehl T $H STTTANT, =X SHTH 0TerH, FfY T NTaeel, Siehs il sqae T, AT foaqwor 3Ee
2T T T FrEuuT: Tar 11, 48 311, TS 9, A o U wifere 49
el wafw & W sfEvdte wre, wift, Sgesh 4
A forerer, AT i e e 46e

TS g Tech:

1.

TS IRl FRT GETHITH T HISshITTTTST (1994) ST/ Yfsaf¥iT o, o

2. ST T, foref, fefet wegs, fReet St gerads, 2017 §R1 Sehie Argshismtarst| Hermii-fe e

3. FRge, & 1, Meswl, o1 T, e, ot T, 3R FHE, S (2007) Fel gRHCITST (637 ST =ih:
o0, T, SHIHA U8 e

4. A, ST, UE, S, WABE, T T, R A4, . 6. (2018) Foft St (891 SEhHon)| =pfeh: o0, .
SHIE U Sl

5. 3T, Tah. SR foreia, T, (2001) S sRms: b i3 feusiidd o = fwem gu.:
oy +ft. Hivedl

6. WTHY, A, 3R, . (2018) Fifbuew i s ffiera (quu v e T

7. TER, . (2015) Tifaden e i (83T HEhoT) TS A

8. WTGHISTETATS - H-HEH g T (2023): WIgehel S Yersi, Tt fo & =, F1eet AR, form Hehmii-
feat usore

9. Soed, WS, WA, THLS, 79, SLAR,, AR Tge, ASTA. (2011) USTH THITI SRS (1231 HE0T) =
reff, e <t et ve v fafire)

FSTY MY 3-TATE:

1. WIS awTedt: s SHTe Yo T 8, e Akt d@ed % fu o o et
TETe e #)

2. HAUTRH - WIgHHIETAICTS AT T (3[eeh, Heshwi-aeiferd Treaqede Sl ATgshiaaars o fafve foreat
T AL HLAT 2l

3. HTESRIafoRRY: U STE-ErITied Hered 2 St ffie gemsial w forqa Serrt Se o 2)

4. FEJCST STATET SHRH: T AT HeTeT TGIYE ¢ S SRS o o= Teqall i FaT Fdl ¢
U NCBI ¥ 39094 2

5. Sa o SIS Toh At R Teaqwe & S gREds o TS § SR 9eH il § S
TS YT 2

6. STAHTEH ST o farsdor o for wifterehr farferrt: o geft ug= arell qeae @ S arrfeRea o SwihT 1

ST ATt wiftershia farfrt o e i w2
A wiefearw: & Fes Tgagw® & S wiferhl # uieEmers S e wd €, o
arrefefieare § Sty it 2

HIEA & UfaweT:

UTSAHY F HheT FHTIA o e, BT Feaferiiad & gem g

s

Py, Kep

T2

ar
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o gESforh], Tiawa o e St Wittt 1 e ATIROMAT ST ST hi THT

o TEASET T AT AT T T THSTI

o TTET, JENT SR WIME T  Savpe( ot st i s

o et ol dehiienl o Rgicll 3R TSR <At ST el

o Sftar form o Ser ot fersor e, Deqont it wieh AT R ST wiftershia wres & raw w wyfud frofr o

o 3T e, frsuor AR frsremssie o foru wifteashiar wivearer i1 ST S # gerar s 2y, fad srr s
Ferfepcar wivar 9 wifeet Terdie st wuTel & & HvTen § werm g

TR UTgashn
UG0802 -ZOO-76T-304- gewsifareht, afater famm o s wifteaeht o armenfia wraifies el

(Practicals based on Microbiology, Inmunology & Biostatistics)
gewstaeht
1. Sramorst & forg waed arem s fmior 3 3w (T 37k diEi) |
2. VIS (FET TR TS g HIST gareh) & S e (e 3R F4w) |
3. Sty o fore o STfivis ekt |
4.

STETorSt 1 T S |
5. o=l &1 orareh shi ShiT-ufgen ST 31 Tg=i |
uferern famm

6. Th ORI o TUE |

7. T H TR Wt TSI T e e o forg forgrer wéveor |

8. Th o T | frvesh ThiaTse TOMT (STeaTe) |

S wifeash

9. TS AT 3R TS =T T ITANT Lok HHGT T LA |

10. Stegifearshia /T 0 ST TN 47: /e, Sgereh 7R Ao |
11. W forere o STem X w1 v |

12, Foreft oft ATgsRTITTGTSTT e/ o/ e ot Sieen srwor |

T [ Teh-UteAT TISTT TS 37eht hT foraRur
¥ | VAR AvaE-hr Frafia o= Is / TEOTEt BT
ERED

|| ST SR (GERSh) 6 12

2 4 6
T SR (siferaT o )

3 4 6
T SRR (S wifereh)

3. | TesT ot veEe HR feoafort 16 16
(1-8)

4. | e oden 5 10
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5. el Fenie 5
10%+40=50 50
qe:
*oheled At s & form

1. GEHERi hia-ufgeh i FFTeeuar hi TIfd #, 37 i 37 / Forti o wrer sfawentua fofem ST =ty

2. forenfofe r smenfiver whe & fop o et it ot stfemed v & Rerte T B 3 i e o e
fordieor 3 for sreqa e B

3. ol e o forg ASfe art qTewshn o STER A1 € S e fafrr o Arem ¥ Sueed gt

4. ISt o foam-fraet o STTHR e USS qohieh STOHTE ST =1fey)

2 e o S
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