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Session xRSt 016717
M.Sc. Zoology ez Ilarks:
Semester | SABLY 8_5
CECE
Paper I
Biosystematics, Taxonomy and evolution
Unit I ,
- Defmition and basic concepts of biosystematics taxonomy and
classification. - -
- - History of Classification, - ' o

Trends in biosystematics : Chemotaxonomy cytctaxonomy and molecular
taxonomy

&

Department of Higher educatioh, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and
Approved by HE the Governor of M.P.

Dimensions of speciation and taxonomic characters.
ecies concepts : species category, different species concepts, subspecies ~ oS
“and other infra- specific categories. ,
Aheories of biological classification: hierarchy of categories.—

UnitII SR SR

- Taxonomic Characters — Ditferent kinds.

- Origin of reproductive isolation, blologlcal mechamsm of
genetic incompatibility.

- Taxonomic procedures: Taxonomic col'ectlons , preservation

,curetting, proce®s of identification.

- Taxonomic keys,different types of keys, their merits and
demerits.

- International code of Zoological qué/ cldture (ICZN)
Operative principles, interpretation and application of important
rules: Formation of Scientific names of various Taxa.

Unit I11
- Taxonomic categories.
- Evaluation of biodiversity indices.

100



- Evaluation of Shannon - Weiner Index.

t - Evaluation of Dominance Index.
- Simmilarity and Dissimilarity Index.
Unit-1V :

- Concepts of evolution and theories of organic evolution.

- Neo Darwinism and population genetics:

- A- Hardy-Weinberg law of genetic equilibrium.

- B — A detailed account of destabilizing forces:

- 1- Natural selectio

- 11- Mutation

- 11i- Genetic Drift

- iv- Migration~

-\ v- Meiotic Drive.¢

- Trends in Evolution

< Molecular Evolution

- a) Gene evolution # .

- b) Evolution of gene families =

- ¢) Assessment of molecular variationyg

Unit—-V A
: - Origin of higher categories «
- Phylogenetic — gradualism and punctuated equilibrium.
- Major trends in the origin of higher categories

Micro and macro evolution. .

Molecular population genetics
- Pattern of changes in nucleotide and amino and sequence.

- Ecological significance of molecular variations (genetic 53
~ polymorphism), - g

Genetic & Speciation. I T L

- Phylogenetic and biological concept of species. - 9%

- Patterns and mechanism of reproductive isolation.s uﬁf‘f /

' - Modes of speciation (allopatry & sympatry) .. .
Origin and Evolution & Economically important microscopes gad animals.
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Session m ot 2

MSc Previous Max.Marks. 100

. ‘ Theory 85
Subject: Zoology C.C.E. 15
SEMESTER -I
Paper-1 List of Books
SUGGESTED READING MATERIAL
l. M. Koto-The. Biology of biodiversity-Springer
2: E.O. Wilson-Biodiversity-Academic Press Washington.
B G.G.—Simpso.n'—Pﬁncipls of animal taxonomy Oxford IBH Publication
company. :
4. E-Mayer-Elements of Taxonomy

5 Bastchelet-F-Introduction to mathematics for lite scientists Springer
Verlag, Berling. :
v

6. Skoal R.R. and F.J.Robiff Biometry;Freeman, San-Francisco.
7. Snecdor, G.W. and W.G. Cocharan Statisical Methods of affiliated-East-
- West Press, New Delhi. :

8. Murry J.D. Mathematical Biology-Springer, Verlag, Berlin.

+
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Semester wise Syllabus for Post Graduates
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Session R%ﬂ@, R -7

Class - M.Sc.

Subject - Zoology

Paper Title - Paper I STRUCTURE AND FUNCTION OF INVERTEBRATES, ~

Semester - - : 2¢
Max.Marks. 100 >~
Theory 85

UNIT = CCE 15

1. Origin of metazoa
2. Organization of Coelom
A. Acoclomates
B. Pscudocoelomates
C. Cociomates
3. Locomotion.
A. Amoeboid flageller and cillary movement in protozoa
B. Hydrostatic movement in Coelenterata
_ C. Annelida and Echincdermata
- UNIT -II ' '
- A: NUTRITION AND DIGESTON
- Patterns of Feeding and digestion in lower metazoa, Mollusea, et
Echinodermata Filter feeding in polychaeta.
B: Respiration :
Organs of respiration : Gills, lgngs and trachea, respiratory pigments.
Mechanism of respira}ion. , : ‘

UNIT - III
"EXCRETION : .
Excretion in lower invertebrates.
Excretion in higher invertebrates.
Mechanism of Osmoregulation.

UNIT -1V ‘
NERVOUS SYSTEM.

. «r@\\% ‘\k N“’/



A Primitive Nervous systems-Coelenterata and Echinodermata.
B. Advanced nervous system in Annelida,
Arthropoda (Crustacea and Insecta) and Mollusa (Cephalopoda)




UNIT -V .
. A INVERTEBRATES LARVAL FORMS AND THEIR
. EVOLUTIONARY SIGNIFICANCE.
A. Trematoda and Cestoda
B. Larval forms of Crustacea
C. Larval forms of Mollusea .
D. Larval forms of Echinodermata. .
B. 1. Structure affinities and life history of the following minor
noncoelomate Phyla -
A. Rotifera
B. Entcprocta
2. Structure affinities and life history of the following minor Phyla
A. Phoronida
B. Ectoprocta

= Suggested Reading Material —
\/{u Hyman, L.H. The invertebrates, Nol. L.protozoa through Ctenophora,
McGraw Hill Co., New York
2. Barrington, E.J.W. Invertebrate structure and function. Thomas Nelson
anmd Sons Ltd., London. ' ' '
3. Jagerstein, G. Evolution of Metazoan life cycle, Academic Press, New
York & London. - _
A Hyman, L.H. The Invertebrates. Vol. 2. McGraw Hill Co., New York.
»¢Hyman, L.H. The Invertebrates. Vol. 8. McGraw Hill Co., New York and

London. ' _
6. Barnes, R.D. Invertebrates Zoology, IIl edition. W.B. Saunders Co. %
Philadelphia. _

- Russel-Hunter, W.D. A biology of higher invertbrates, the Macmillan Co.
Ltd., London. - '

8. Hyman, L.H. The Jnverteb%tes smaller coelomate groups, Vol. >~
-V.Mc.Graw Hill Co., New York. :
9. Read, C.P. Animal Parasitism. Parasitism. prentice Hall Inc., New Jersey.
v10. Sedgwick, A.A. Student text book of Zoology. Vol. LII and {II. Central
Book Depot, Allahabad. ' =
. Parker, T.J., haswell W.A. Text book of Zoology, Macmillan Co.,
London.
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Session @Qﬁ?{? Rolé6-1 7

M.Sc. Previous
I Senr'III Paper
Quantitative biology, biodiversity and wildlife

Unit—1 Quantitative biology
- Basic mathematics for biologists "
- matrices and vectors_
- Exponential functions
- Differential equations integration

- Periodic functions

" 3 Sprobability distribution properties-and probability theory

“Unit —11
- Experimental des‘igning andiampling theory
=" Completely randomized design and randomized block design
: Analysis of variance ¥/
;
- Co-relation; types of correlation

* - (Karl personls coefficient correlation

- Regression .
; peul

-
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Unit — 11 Biodiversity s

concept and principal of biodiversity
causes for the lose of biodiversity
Biodiversity conservation method

Medicinal uses of forest plant

Unit — IV Wildlife of India, types of wildlife

Values of wildlife positive and negative
Wildlife protection Act
Conservation of wildlife in India

Endangered and threatened spices

Unit — V Wildlife and conservation

National Parks and Sanctuaries
Project Tiger

Project Gir lion ang Crocodile breeding project

~wildlife in M.P. with references to Reptiles Birds and mammals

Biospheres reserves

Suggested Readings Materials

*

hd i
Bataschelet. E. Introductioo‘{o mathematics for site scientist springer-verlag, berling

Jorgonserr S E Fundamental of Ecological modling E sevier New York

Lcnderen D. Modelling in behavioral ecology Chapman & Hall London 1L K

Sokal, R.R. and F. J. Rohit Biometry Freeman San Francisco

Snedecor, G.W. and W.G. cochran, statical methceds, Affilited East, West Press New

Delhi (Indian ed.) -

Muray , J.D. Methamatical Biology, Springer Verlag Berlin

"
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Pelon, E.C. The mterpretation of ecologicaldara
ordivation.

A. lewis - Biostatics /"

B.K. Mahajan Methods in Biostatics

V.B. Saharia wildlife in India

S.K. Tiwari wildlife in central India

J.D. Mlurrey Mathematical Biology

Georgs & Wilians Startical method

R.K. Tondon Biodiversity Texonomy & Ecology

M.P. Arora An Introduction to prevantology

P.C. Kotwal Biodiversity and conservation

: A promer on classification and




[st Semester
Suggested reading materials:

I. M. Koto : The Biology of Biodiversity. Springer.
2. E. O. Wildon : Biodiversity. Academic Press Washington.
3. G.G. Simpson : Principles of Animal Taxonomy. Oxford IBH
Publication Company.
4. E. Mayer : Elements of Taxonomy.
5. Dobzansky : Biosystematics. : -
6. Dallela and Sharma : Animal Taxonomy and Museology.
L. Dodzhansky: The Genetics and origin of species. Columbia University
Press.
‘8. Futuyama D.I. Evolutionary Biology. INC Publishers Dunderland.
9. Jha A.P. : Genes and Evolution — John Publication, New Delhi.
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Session 28Ity 01617
Max.Marks. 100
Class: M.Sc. Theory 85
SEMESTER -1 CCE 15

Paper: IVth Paper
BIOMOLECULES AND STRUCTURAL BIOLOGY

Unit -1

Chemical Foundation of bilogy

- Unit -

I

2:

3.
4.
5.
Unit — I
1.

LA

Umt A\

R

?5
- PH, PK, acids bascs buffers, weak bonds

- Free energy, resonance, isomerisation
- Acid soluble pool of Ilvmg tissues — aminoacids,

monosaccorides, oligosaccharides, nucleotides, peptides.n— Jg Lf ld“J xy 'zﬂ

- Nanoparticles
- Biomaterials
I

denaturation

DNA & RNA: Double helical strun,ture of DNA Structure of RNA, role of RNA in gene L7 —
expression

DNA replication, recombination and repair — 7 45~

Functional importance of lipid storage and membrane lipids — 3 211

Membrane channels and pumps .3 7/ 4

H A
Basic concepts of metabolism‘:l‘Coupled and interconnecting reactions of metabolism
cellular energy recources and ’éTP synthesis 34

Glycolysis and glyconeogenesis ~ w25~

Citric acid cycle - 4¢ - e L

Oxidative phosphorylatién : Protein and it’s regulation

- Fatty acid metabolism: Synthesis and degradauon of fatty acids

RNA synthesis and splicing — 9% ) Y

Biosynthesis of amino acids -~ 66§y~

Biosynthesis of nucleotidess . — & 273

Biosynthesis of membrane lipids and steroids — r’§ — 72 6
Protein SynthCSISI —  £713

Primary, Secondry, lemary and quatcmary structures of protf‘m proteis folding and — KL/ -'*6’; ’GZ‘

> 429
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Enzymes: Terminologies, classification and basics of enzyme kinetics
Mechanism of enzyme catalysis

Regulation of enzyme action
Concept of free energy and thermodynamic principals in biology A1 Lj’l ,)
Energy rich bonds, compound and biological energy transducers

Suggested Readings:

i.

Voet, D. and J.G. Voet. Biochemistry John Wiley & Sons.

2. Freifelder, D. Physical Biochemistry W.H. Freeman & Co.
3. Segal, LH. Biochemical calculations John Wiley and Sons
4. Creighton, T.E. Protein Structure and Molecular Properties W.H. Freeman & Co.
5. Freifelder, D. Essentials of Molecular Biology
6. Wilson, K. and K.H. Goulding A Biologists Guide to Principals and Techniques of
Practical Biochemistry
7. Cooper, T.G. Tools of Biochemistry
8. Hawk, Practical Physiological Chemistry
9. Garret, R.H. and C.M. Grisham. Biochemistry. Saunders college Publishers.
v R
— - +
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Session m Rolb6-17

Class: M.Sc.
SEMESTER -1
Practical : Ist

MM, 50
I. Spottmg Classification and identification of various phylum." 10
2. One major dissection of various systems of invertebrates — 10
Squllla Prawi, S__pﬁa Loligo.

3. One minor dissection- Grosshopper, Honeybee, Echinus, Starfish, Aplysaa 5
4, Mounting material - permanent balsum mount 5
5. Spottings related with Adaptation. Homomg:cs Analogics and modlﬁcatlon of

month parts : T :

5
6. Viva Voce.

10
7. Pratical Records, collection 5
Total Marks : . , 50
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Session ZIE@SE% RoL6-17

" Class: M.Sc.
SEMESTER -1
Practical : IInd

M,M, 50

Preblem based on Biodiversity and wild life. | 20
Mammals and Fishers group (Spots 5 +5 ) B
Exercise on mean, mode, & Median. / _
Cell division preparation of slid on Meiosis & Mitosis. -
Preparation of different types of chromosomes. - '
Viva ~ Yoce: ) s L

Practical Record and collection.

AA L -
[TV N

Total Marks o o o 50
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Session m Dol b7
Max.Marks. 100

Class: M.Sc. Theory 85
SEMESTER - 1I ECE. 13
Paper: Ist Paper
GENRAL AND COMPARATIVE ANIMAL PHYSIOLOGY AND
ENDOCRONOLOGY
Unit -1
. Respiratory pigments through different phylogenic groups ¢

2. Transport of oxygen and carbon dioxide in blood and body fluids «

3. Regulation of respiration

4. Physiology of impulse transmission through nerves and synapses

5. Autonomic nervous svstem, neurotransm:tters and thelr physiological «

functions -

\!/QfUmt II
1. Patterns of nitrogen excretion in different animal groups =
2. Comparative physiology of digestion
3. Osmoregulation in different aniral groups
4. Thermoregulation in homeotherms, poikilothermas and hibernation*
hysiology of pregnancy, placental hormones, pregnancy diagnosis tests,”
\ parturition and breast and lactation ‘
\
Unit — I1I =
Comparative study of mechanoreceptlon '
3
Comparative study of photoreception = i
Comparative study of pﬁonoreception =
Comparative study of chemoreception *
Comparative stud} of equlhbrmm receptxon

N

Unit - IV -

. Bioliminescence as means of communication among animals

Pheromones ard other semiochemicals as means of communication among =
animals

Chromatophores and regulation of their function among animals -
Hormones, their classification and chemical nature

Mechanisms of hormone action

§ 4 &

@"/\//W/S(
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7 Unit -V

]
2. Ontogeny of endocrine glands
3. Neuroendocrine sysyem:
4. Hormone receptors — signal transactio
S. Hormones and reproduction

~ a. Seasonal breeders ¢
‘b: Continucus breeders

Flave
]

Phylogeny of endocrine glands (pituitary, pancreas, adrenal, thyroid)

n mechanisms -
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-Session m Wl b-17

MSc Previous
Subject: Zoology
SEMESTER -II

Paper-I List of Books

SUGGESTED READING MATERIAL

1.

MW'\%

ETW Barrington-General & comparative
Endoctrinclogy-Oxford, Claredon Press

R.H. Williams-Text Book of Endocrinology-W.B. Saunders
C.R. Martin- Endocrine Physiology-Oxford University Press.

- Molecular CellBiology-J. Darnell, H. Lodish and D. Baltimore-Scientific
American Book USA

Molecular Biology of the cell-B. Alberts, D-Bray, J.Lewis, M. Rafft, K.
Roberts and J.D. Watson, Garland Pub. New York.

% '
o

X
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Session @j{g‘g@/ 20| 6-17

M. Sc. Previous Max.Marks. 100
Zoology Theory 85
Semester 11 CCE 15
_ PaperII.
Population Ecology and Environmental physiology

Unit I
1. Populations and their characters.
2. Demography : Life tables, generation time, reproductive value.
3. Population growth: Growth of organisms with non-overlapping
generations,stochastic and time lag models of population growth,
stable age distribution.
4. Population regulation: Extrinsic and intrinsic mechanisms.

1. Adaptations : Levels of adaptions, significance of body size.
2. Aquatic environments : Fresh water, marine, shores and estuarine
~ environments. : ,
3. Eco-physiological adaptations to fresh water environments.
4. Eco-physiological adaptations to marine environments. -
5. Eco-physiological adaptations to terrestrial environments.
~ Unit IIT '
1.” Environmental limiting factors.
2. Inter and intra¥specific%elationship. :
3. Predatory- prey relationship, predator dynamics, optimal foraging theory
(patch choice, diet choice, prey selectivity, foraging time).
4. Mutulism , evolution of plant pollinator interaction.
Unit IV |
Environmental poliution and human health.
1. Conservation management of natural resources .

- 2. Environmental impact assessment.

3. Sustainable development.



Um‘t\f
: ConceP of 1 eostast®:
gndot ermt 2% phys! \ogical ochanis™ of guiatio®
tempexamt
Phy s'\.o‘xog'xoa\ cespon o oxyee” de’{mems ess-
A ?\:ujs'xo g\ca\ 1espO o 10 DO y exetc'xse
Medxtatxon, yog? hell offects
Suggeste Reading,sz -
s Cperte'® M. B o‘xog\ca\ onceP plac | Seien® licatio™
0 {otd,UE.. ,
E\seth,BD and M pav ef; opuiat© Bio\og‘j,\i Nostxand
Co.,ﬂew « otk '
Sotgeﬁ'e Eundamenta s of co\ogxca\ 0deling BlgeVieh: eW
Yot
5, Fxeoss C S.Eco\og'j et and ROV NeWw
5 03 Eco\ogica\ . ethodo\og*j.ﬁamet and ROV New Yot
Bc\cett,R. Anima\ ?‘m]s'm\og‘j obanisman daptatio” W
Tree aﬂand Co.,ﬂe  or¥
ochachka, and L So ex0 Bioche cal daptati©
Ptioeton,ﬂaw Jersey
%,

——

i 7

e



—) s

Department of Higher education, Govt. of M.P.
Semester wise Syllabus for Postgraduates
As recommended by Central board of Studies and

Approved bv HE the Governor of M.P.
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Class: M.>c. Max. Marks 100
SEMESTER - II Theory 85

Paper: HllIrd Paper ; -
Tools and techniques in Biology CCE Is

Unit—1
1. Microsocopy. principle & applications
- _Aght microscope and ghée contrast microscope .
- Fluorescence microscope
- ~Alectron microscope.e
- ~Confocal microscopy
2. &eneral Principle and applications of
J<olorimeter
- Spectrophotometere
- Ultra centrifuge
- Flame photometer
- Beer and Lambert’s jaw.
3 .\_,M?crobiological techniques
- ~lMedia Preparation and steriiization :
- Inoculation and growth monitoring. '
- Microbial assays. ' oo :
- Microbial identification (cytological staining methods for bacterial and fungal
strains) '
- Use of iermentors *
Unit—- It :
I _Computer aided techniquBs for daia presentation data analysis, statistical
techniques. ' : . '
2. Cryotechniques : _
- Lfyopreservation of cells, tissues, organs and organisms.

- _Jefyosurgery s _
- Cryotomy -
~\/I/reveze fracture and freeze drying.

3. Separation techniques. Chromatography. principle type and applicants.

- \Eftctrophoresis, Principles. types and applications PAGE and agarose gel
ciectrophoresis. = .

- Organelle separation by centrifugation.

Unit =111 )

]kyﬂlioisompe and man isotope techniques in biolOg},l

1




Yo

o

4. Sampl= preparaiion for radioactive counting
b. /Autoradiographye
A

2\ _kfim unological techniques

Ly !

4.

Imafunodiffusion (Single & Double)

muno electrophoresis
Techniques immuno detection
Immunocyto / histochemistry ,
Immunioblotting, immunodetection, iryﬂnoﬂuroscence.
Surgical techniques.

-V@rgan ablation (eg. Ovariactomy, adrenalectomy)

Perfusion techniques

Stereotaxy -

Indwelling cathetherse
0Sensors.

Unit -1V

1

. |

Histological techniques

Principles of tissue lixation

Microtomys

Staining

Mounting

Histochemistrye

Cell culture techniques. «

Design and functicning of tissue culture laboratory
Culture media; essential components and Pregaration
Cell viability testing.

Unit— V

I

2

!

Cytological techmiques . ,
Mitotic and meiotic chromosome preparations from insects and vertebrates,
Chromeseme banding techniques (G.C.Q. R. banding)*

tlowcevtometry.
Mclecular evtolegical wekpigues

In site hybridization (radio labeled and non-radio labeled methods)

Fish :
Restriction banding _
Molecuiar biology techniques

-\_300thern hybridization
=« Northern hyvbridization -
- -\ DNA Sequencing
-\/ﬁol)_'-f:nerase chain reaction (PCR1 =

*

R
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M.Sc. Previous Zoology

I1 Sem iV Paper

s and

7 LTS

g ey

Max.Ma1'k§._100 B

Theory 85
C.CE. 15

Topic { Molecular Cell Biology and ge;‘leﬁcs///’

Unit — | Biomembrane
- Molecular composition arrangement and functional consequences
-L/T’ranspon across cell membrane diffusion ac{'ive transport. pumps, un
and antiports
- \_MHTro filaments and microtubules structure and dynamiés
~ Cell movements ipfrace”ular transpdﬁ, role of kinesis and dynein
Unit — {1 Cell - Cell signaling
- erace receptors
- \/Sreconc' messenger system
= \_&gﬁling from plasma mérﬂprana to nucieus

-« Gapjunctions and connexius -

Gty Tt yivs 55

Unit — 1 Cell — Cell adhesion and communication

,\_}q)‘ depandant homophilic cell — cell ahension

_/Qa/ indepandant homophilic cell — cell ahension

iports, sympoits




Chromosomal organization of genes and noi WGding N2
Lt -1V Sex determination g

- Sex determination in dtosophila
- Sex determination in mammals

A :
—vasnc concept of dosage compensaticn
- Cytogenetic of humen chromosoms
- \/H’é\an genome project (HGP) purpese 2 Implicatic

Unit - Vo&enetic Diseases and Genomics

o

.\}mﬁan gene therapy

- Prenatal diagnosis & \gf/r}efic counseling

- Genetic screening 5

-\/’»‘m:/cturai Genomics
- Wﬂnal Genomics

- v{,;eﬁg fibraries

- \ngenic animals & their applications'
Suggested Readings |
| - 3. Darnell, H Lodish ‘3.n-d D. Baitimore molecular cell biology scientific American book

Inc. USA |

- B.Alberss D. Bray, J. Lcwi&M. l;aﬂ', _K.lrobens and .i.[),- Wattson. molecular hiology of
the ceil. (Jal;land.!"u_blishi‘ng Inc. New Ydrk.
- John R. W. animal ceil culiure A practical approach masters. Irl. Press
Alberts et all Essentials cell biology gariand publishing Inc. New York 1998

- J.M. Rarry molecular biology

; Philip E. Hartman Gene Agtion

- L.C. dunn. principals of Genetics

- AM. Winchester genetics

0
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Session m W01 6-17
‘ Class: M.Sc.
SEMESTER - II
Practical : Ist

M.M. 50
General & Comarative Physiology and Endocrinology
Population Ecology and Environmental Physiology.
Exercise :
1. Fxpenment on Hematology Blood group, Total and different counts. 3
2. Demonstration of En?yme Action, and chlomatography 10
3. Estimation of pH__ 5
4. Detection of protein carboaydrate and fats. 5
5. Cadouriolegical spots comments on prepared histologica! slides. 10
0. Detection of Nitrogenous pr: )o’ucts in given samples: 5
7. Viva Voce

®. - Practical Records and wllcctlcm

A

Torwal Marks




M,M. 50
)
Tools and Techniques for biology.
Molecular cell Biology and Genetics
, I. Comments upon the structure and application of analyticz! insiruments 10
i. Colorimeter. ‘
, 1. Secirophotometer
i, . Ultacentrifrige
! o av. SR oand NMR spectrometer
Nis * Microwomy
' ©wvi, Chymogrophic Instruments
' ,
' 2. Problem and based on genetics 10
) 3. Estimation technigues based for RNA and DNA U
: 4, Estimation of Gene and Genotypic frequencies in iizhtof czedy weinbecey law
) bsed on faciai traits. _ ' 5
8. Demonstraiior\,ofchmmi‘samc polymorphism isozyze polymorphism in sonse
) ©insecl population. - - ‘ 5
) 6. Viva- Voce 5
7. Practical Record 5
) ;
Total Marks 50
) .
' |
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_Session &

Class: M.Sc.
SEMESTER - 11
Practical ;: I1Ind




