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UNTT-1

UNTT-2

UNTT-3
UNTZ-4

UNIT-5

BOOKS

TN UTGIhH

FOUNDATION COURSE
PAPER - II
ENGLISH LANGUAGE (Paper Code-0102) M.M. 75
Basic Ianguace ekills : Grammar and Usage.
Grammzr and Vocabulary based on the prescribed text.

To be assassad by oojactive / mulliple cholce tests.

‘

(Grammar - 20 Marks
Voczbulary - 15 Marks)

ne

Comprehension of an unseen passage. B

This should imply roc mly (@) an inderscarding of the passage in cuestion, hut also
®©) a gras of garrl lagwge skills and issues with refersce to words arxl usage
within the psssage ard (o) the Fower of short indepanéenl campositicn based o
theres and issu=ss raised in the passage.

To ke asecesed by hoth dyjective mitiple clolce and short answel Ty Lests.

Coamposition : Paragraph writing 10
Ietter writing (Ihe fowal and ore Infomal) 10

Twr letTers to ke attemted of 5 mevks each. Cne formal and ans informal.

Texes 15
Hrort prose pleces (Fictian ad not [icticn) shorl poams, te pleces slould cover a
rarge of athors, subjects and cenrexta. With postiy 1F mey soretimes be advisable
to drcluds preces frau esalier periods, whdch ave often simpler than nedeimn ecnples.
In all cases, the lanyuacs should be accessibile (with a minitun of explanation ard
referene to stardanrd dictimearies) to the ganemml bedy of students sdwcled in the
medivm of an Indian language.

Students should ke able to grasp the cmcents of cadh plece; a@golain specific words,
rhrases ard allusions; and coment on genisral polnts of narmetive or argurent. Foimal
Drirgiples of Literary criticima elould rot b takm wp at this stage.

To be assessed by five short wnswers of three marks sach.

PRESCRIBED -

Frglisn Language and Indian Culturs - Fublished by M.P. Hindi Granth leademy
Ehogal .
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NEW CURRICULUM OF B.Sc. PART [

CHEMISTRY
The new currleulam will comprise of Three theory papers of 33, 33 and 34 marks each and
practical work of 50 marks. The curricuram is to be completed in 180 working days as per the
UGC norms & conforming to the directives of the Govt. of Chhattisgarh. The theory papers are of

60 hrs each duration and the practical work of 180 hrs duration.

PAPER 1
INORGANIC CHEMISTRY

M.M.33
UNIT-1

A. ATOMIC STRUCTURE

Bohr’s theory, its limitation and atomic spectrum of hydrogen atom. General idea of de-Broglie
matter-waves, Heisenberg uncertainty principle, Schridinger wave equation, significance of '
and ¥, radial & angular wave functions and probability distribution curves, quantum numbers,
Atomic orbital and shapes of s, p, d orbitals. Aufbau and Pauli exclusion principles, Hund's
Multiplicity rule, electronic configuration of the elements.
B. PERIODIC PROPERTIES
Detailed discussion of the following periodic properties of the elements, with reference to s and
p-block. Trends in periodic table and applications in predicting and explaining the chemical
behavior.

a) Atomic and ionic radii,

b) lonization enthalpy.

c) Electron gain enthalpy,

d) Electronegativity. Pauling’s, Mulliken’s, Allred Rochow’s scales.

e) Effective nuclear charge, shielding or screening effect, Slater rules, variation of

effective nuclear charge in periodic table.

UNIT-II
CHEMICAL BONDING 1

lonic bond: lonic Solids - Ionic structures, radius ratio & co-ordination number, limitation of

radius ratio rule, lattice defects, semiconductors, lattice energy Born- Haber cycle, Solvation
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energy and solubility of ionic solids, polarising power & polarisabilitry of ions, Fajans rule, lonic
character in covalent compounds: Bond moment and dipole moment, Percentage ionic character

from dipole moment and electronegatiity difference, Metallic bond-free electron, Valence bond

& band theories.

UNIT-III
CHEMICALBONDING 11

Covalent bond: Lewis structure, Valence bond theory and its limitations, Concept of
hybridization, Energetics of hybridization, equivalent and non-equivalent hybrid orbitals.
Valence shell electron pair repulsion theory (VSEPR), shapes of the following simple molecules
and ions containing lone pairs and bond pairs of electrons: H,0, NH;, PCls, PCls, SFg. H;07,
SFs, CIF3, and ICly” Molecular orbital theory. Bond order and bond strength, Molecular orbital

diagrams of diatomic and simple polyatomic molecules N,, O, F», CO, NO.

UNIT-1V
A.s-BLOCK ELEMENTS
General concepts on group relationships and gradation properties, Comparative study, salient

features of hydrides, solvation & complexation tendencies including their function in biosystems
and introduction to alkyl & aryls, Derivatives of alkali and alkaline earth metals

B. p-BLOCK ELEMENTS

General concepts on group relationships and gradation properties. Halides, hydrides, oxides and
oxyacids of Boron, Aluminum, Nitrogen and Phosphorus. Boranes, borazines, fullerenes,

graphene and silicates, interhalogens and pseudohalogens.

UNIT-V
A CHEMISTRY OF NOBLE GASES

Chemical properties of the noble gases, chemistry of xenon, structure, bonding in xenon
compounds

B. THEORETICAL PRINCIPLES IN QUALITATIVE ANALYSIS (H;S SCHEME)

Basic principles involved in the analysis of cations and anions and solubility products, common
ion effect. Principles involved in separation of cations into groups and choice of group reagents.

Interfering anions (fluoride, borate, oxalate and phosphate) and need to remove them after Group

I1.

e —————————— et sk S TR =wmesnman
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REFERENCE BOOKS:

I. Lee,J. D. Concise Inorganic Chemistry ELBS. 1991,

2. Douglas, B.E. and McDaniel, D.H. Concepts & Models of Inorganic Chemistry Oxford, 1970

3. Atkins, P.W. & Paula, I. Physical Chemistry. 10th Ed.. Oxford University Press, 2014.

4. Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications, 1962.

5. Rodger, G.E. Inorganic and Solid State Chemistry, Cengage Learning India Edition, 2002.

6. Puri, B. R., Sharma, L. R. and Kalia, K. C.. Principles of Inorganic Chemistry, Milestone
Publishers/ Vishal Publishing Co.: 33rd Edition 2016

(2

Madan, R. D. Modern Inorganic Chemistry, S Chand Publishing, 1987.

PAPER: Il

ORGANIC CHEMISTRY
UNIT-1 BASICS OF ORGANIC CHEMISTRY
Hybridization, Shapes of molecules, Influence of hybridization on bond properties. Electronic
Displacements: Inductive, electromeric. resonance and mesomeric effects, hyperconjugation and
their applications; Dipole moment. Electrophiles and Nucleophiles; Nucleophilicity and basicity:
Homolytic and Heterolytic cleavage, Generation, shape and relative stability of Carbocations,
Carbanions, Free radicals, Carbenes and Nitrenes. Introduction to types of organic reactions:

Addition, Elimination and Substitution reactions.

UNIT-1I INTRODUCTION TO STEREOCHEMISTRY

Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers,
Molecules with two or more chiral-centres, Diastereoisomers, meso compounds, Relative and
absolute configuration: Fischer, Newmann and Sawhorse Projection formulae and their
interconversions: Erythrose and threose, D/L, d/l system of nomenclature, Cahn-Ingold-Prelog
system of nomenclature (C.LP rules), R/S nomenclature. Geometrical isomerism: cis-trans, syn-

anti and E/Z notations.

UNIT-III CONFORMATIONAL ANALYSIS OF ALKANES

Conformational analysis of alkanes, ethane, butane, cyclohexane and sugars. Relative stability
and Energy diagrams. Types of cycloalkanes and their relative stability, Baeyer strain theory:
Theory of strainless rings, Chair, Boat and Twist boat conformation of cyclohexane with energy

diagrams; Relative stability of mono-substituted cycloalkanes and disubstituted cyclohexane.
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UNIT-1V CHEMISTRY OF ALIPHATIC HYDROCARBONS

A. Carbon-Carbon sigma (o) bonds

Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reaction, Free radical
substitutions: Halogenation-relative reactivity and selectivity.

B. Carbon-Carbon Pi (1) bonds:

Formation of alkenes and alkynes by elimination reactions, Mechanism of El, E2, Elcb
reactions. Saytzeff and Hofmann eliminations.

Reactions of alkenes: Electrophilic additions and mechanisms (Markownikoff/ Anti -
Markownikoff addition), mechanism of oxymercuration-demercuration, hydroboration-
oxidation, ozonolysis, reduction (catalytic and chemical). syn and anti-hydroxylation (oxidation).
1.2-and 1.4-addition reactions in conjugated dienes and. Dicls-Alder reaction; Allylic and
benzylic bromination and mechanism. e.g. propene. 1-butene. toluenc, cthyl benzene.

Reactions of alkynes: Acidity. Electrophilic and Nucleophilic additions. Hydration to form

carbonyl compounds, Alkylation of terminal alkynes.

UNIT-V AROMATIC HYDROCARBONS

Aromaticity: Hiickel’s rule, aromatic character of arenes. cyclic carbocations/ carbanions and
heterocyclic compounds with suitable examples. Electrophilic aromatic  substitution:
halogenation, nitration, sulphonation and Iriedel-Craft’s alkylation/acylation with their

mechanism. Directive effects of the groups.

REFERENCE BOOKS:

1. Morrison, R. N. & Boyd. R. N. Organic Chemistry, Dorling Kindersley (India) Pvt.
Ltd.(Pearson Education).
Finar, I. L. Organic Chemistry (Volume 1), Dorling Kindersley (India) Pvt. Ltd. (Pearson

!\J

Education).

3. Finar, I. L. Organic Chemistry (Volume 2: Stereochemistry and the Chemistry of Natural
Products), Dorling Kindersley (India) Pvt. Ltd. (Pearson Education).

4. Eliel, E. L. &Wilen, S. H. Stereochemistry of Organic Compounds, Wiley: London,

1994.
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5. Kalsi, P. S. Stercochemistry Conformation and Mechanism, New Age International,
2005.

6. McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition, 2013.

7. Organic Chemistry. Paula Y. Bruice, 2nd Edition, Prentice-Hall, International Edition
(1998).

8. A Guide Book of Reaction Mechanism by Peter Sykes.

PAPER - 111

PHYSICAL CHEMISTRY M.M.34
UNIT-1
MATHEMATICAL CONCEPTS FOR CHEMIST
Basic Mathematical Concepts: Logarithmic rclations. curve sketching. linear graphs, Properties
of straight line. slope and intercept, Functions. Differentiation of functions, maxima and minima;
integrals: ordinary differential equations: vectors and matrices: determinants; Permutation and

combination and probability theory, Significant figures and their applications.

UNIT-UI

GASEOUS STATE CHEMISTRY

Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation; collision
frequency: collision diameter; mean free path; Maxwell distribution and its use in cvaluating
molecular velocities (average, rool mean squarc and most probable) and average Kinetic energy,
law of equipartition of energy, degrees of freedom and molecular basis of heat capacities. Joule
Thompson effect. Liquification of Gases.

Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor (Z), and its
variation with pressure and temperature for different gases. Causes of deviation from ideal
behaviour. van der Waals equation of state, its derivation and application in explaining real gas
behaviour, calculation of Boyle temperature. Isotherms of real gases and their comparison with
van der Waals isotherms, continuity of states. critical state, relation between critical constants

and van der Waals constants, law of corresponding states.

UNIT-111
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A LIQUID STATE CHEMISTRY

Intermolecular torces, magnitude of intermolecular force. structure of liquids. Properties of
liquids. viscosity and surtace tension,

B. COLLOIDS and SURFACE CHEMISTRY

Classification, Optical, Kinetic and Electrical Properties of colloids. Coagulation, Hardy Schulze
law, tlocculation value, Protection, Gold number. Emulsion, micelles and types, Gel. Syneresis

and thixotrophy, Application of colloids.

Physical adsorption, chemisorption, adsorption isotherms (Langmuir and Freundlich). Nature of

adsorbed state. Qualitative discussion of BET.

UNIT-1V

SOLID STATE CHEMISTRY

Nature of the solid state, law of constancy of interfacial angles, law of rational indices, Miller
indices, elementary ideas of symmetry, symmetry elements and symmetry operations, qualitative
idea of point and space groups, seven crystal systems and fourteen Bravais lattices; X-ray
diffraction, Braggs law, a simple account of rotating crystal method and powder pattern method.

Crystal defects.

UNIT-V

A. CHEMICAL KINETICS

Rate of reaction. Factors influencing rate of reaction, rate law, rate constant, Order and
molecularity of reactions, rate determining step. Zero, First and Second order reactions, Rate and
Rate Law, methods of determining order of reaction, Chain reactions.

Temperature dependence of reaction rate, Arrhenius theory, Physical significance of Activation
energy. collision theory. demerits of collision theory, non mathematical concept of transition
state theory.

B. CATALYSIS

Homogeneous and Heterogeneous Catalysis. types of catalyst, characteristic of catalyst, Enzyme

catatysed reactions, Micellar catatysed reactions. Industrial applications of Catalysis.

REFERENCE BOOKS:
1. Atkins. P. W. & Paula, J. de Atkin's Physical Chemistry 10th Ed., Oxford University
Press (2014).
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Ball, D. W. Physical Chemistry Thomson Press, India (2007).

Castellan, G. W. Physical Chemistry 4th Ed. Narosa (2004).

Mortimer, R. G. Physical Chemistry 3rd Ed. Elsevier: NOIDA, UP (2009).

Engel, T. & Reid, P. Physical Chemistry 3rd Ed. Pearson (2013).

Puri, B.R., Sharma, L. R. and Pathania. M.S., Principles of Physical Chemistry, Vishal
Publishing Co., 47th Ed. (2016).

Bahl, A.. Bahl, B.S. and Tuli, G.D. Essentials of Physical Chemistry. S Chand Publishers
(2010).

Rakshit P.C., Physical Chemistry. Sarat Book House Ed. (2014).

Singh B., Mathematics for Chemist, Pragati Publications.

PAPER -1V
LABOBATORY COURSE

INORGANIC CHEMISTRY

A. Semi-micro qualitative analysis (using H2S or other methods) of mixtures - not more than four
ionic species (two anions and two cations. excluding interfering. insoluble salts) out of the
following:

Cations : NH;'. Pb*", Bi*', Cu®, Cd¥', Fe¥', A", Co¥. Ni*'. Mn®', Zn®*, Ba®*, Sr*", Ca®", Na'
Anions : CO3% , ST, SO, 8,057, NOy, CH;COO, CI. Br, I', NO5", SO5™

(Spot tests may be carried out wherever feasible)

B. Acid-Base Titrations

Standardization of sodium hydroxide by oxalic acid solution.

Determination of strength of HCI solution using sodium hydroxide as intermediate.
Estimation of carbonate and hydroxide present together in mixture.

Estimation of carbonate and bicarbonate present together in a mixture.

Estimation of free alkali present in different soaps/dctergents

C. Redox Titrations

Standardization of KMnO, by oxalic acid solution.

Estimation of Fe(Il) using standardized KMnOy solution.

Estimation of oxalic acid and sodium oxalate in a given mixture,

Estimation of Fe(Il) with K2Cr207 using internal (diphenylamine, anthranilic acid) and
external indicator.

D. Iodo / Iodimetric Titrations

Estimation of Cu(1l) and K2Cr205 using sodium thiosulphate solution iodimetrically.

e FEstimation of (a) arsenite and (b) antimony iodimetrically.

Scanned with CamScanner



e Estimation of available chlorine in bleaching powder iodometrically.

 Estimation of Copper and Iron in mixture by standard solution of K>Cr;0- using sodium
thiosulphate solution as titrants.

ORGANIC CHEMISTRY

1. Demonstration of laboratory Glasswares and Equipments.
Calibration of the thermometer. 80°-82° (Naphthalene). 113.5°-114° (Acetanilide),
132.5°-133° (Urea), 100° (Distilled Water).)

o

(8]

Purification of organic compounds by crystallization using different solvents.

e  Phthalic acid from hot water (using fluted filter paper and stemless funnel).
e Acetanilide from boiling water.
e  Naphthalene from ethanol.
e Benzoic acid from water.
4. Determination of the melting points of organic compounds.

Naphthalene 80°-82°, Benzoic acid 121.5°-122°, Urea 132.5°-133° Succinic acid 184.5°-
185°, Cinnamic acid 132.5°-133°, Salicylic acid 157.5°-158°. Acetanilide 113.5°-114°,

m-Dinitrobenzene 90°, p-Dichlorobenzene 52°, Aspirin 135°,

wn

Effect of impurities on the melting point — mixed melting point of two unknown organic
compounds.
e Urea— Cinnamic acid mixture of various compaositions (1:4, 1:1, 4:1).
6. Determination of boiling point of liquid compounds. (boiling point lower than and more
than 100 °C by distillation and capillary method).
e Fthanol 78°, Cyclohexane 81.4° Toluene 110.6°, Benzene 80°.
i. Distillation (Demonstration)
¢ Simple distillation of ethanol-water mixture using water condenser.
e Distillation of nitrobenzene and aniline using air condenser.
ii.  Sublimation
e Camphor, Naphthalene, Phthalic acid and Succinic acid.
iii.  Decolorisation and crystallization using charcoal.
e Decolorisation of brown sugar with animal charcoal using gravity filtrations
crystallization and decolorisation of impure naphthalene (100 g of naphthalene
mixed with 0.3 g of Congo red using 1 g of decolorizing carbon) from ethanol.

7. Qualitative Analysis

Scanned with CamScanner




Detecti " elements .
on of clements (N. S and halogens) and functional groups (Phenolic.
Carboxylic. Carbonyl. Estere ¢ . ’
oxylic, Carbonyl. Esters. ( arbohydrates, Amines, Amides. Nitro and Anilide) in

simple organic compounds,

PHYSICAL CHEMISTRY

1. Surface tension measurements.
* Determine the surface tension by (i) drop number (ii) drop weight method.
* Surface tension composition curve for a binary liquid mixture.
2. Viscosity measurement using Ostwald's viscometer.
* Determination of viscosity of aqueous solutions of (i) sugar (ii) ethanol at room
lemperature.
®  Study of the variation of viscosity of sucrose solution with the concentration of
solute.
e  Viscosity Composition curve for a binary liquid mixture.
3. Chemical Kinetics
e To determine the specific rate of hydrolysis of methyl/ethyl acetate catalysed by
hydrogen ions at room temperature.
¢ To study the effect of acid strength on the hydrolysis of an ester.
e To compare the strengths of HCl & H;SOy by studying the kinetics of hydrolysis
of ethyl acetate,

4, Colloids

» To prepare colloidal solution of silver nanoparticles (reduction method) and other
metal nanoparticles using capping agents.
Note: Experiments may be added/ deleted subject to availability of time and

facilities
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B.Sc.- 1 (BOTANY) PAPER-I

BACTERIA, VIRUSES, FUNGI, LICHENS AND ALGAE

UNIT-1

VIRQS'ES:. General characteristics, types of viruses based on structure and genetic material.
Multiplication of viruses (General account). Lytic and Lysogenic cycle. Economic importance.
Structure and multiplication of Bacteriophages. General account of Viroids. Virusoids, Prions.
and Cyanophages. Mycorrhiza-Types and Significance.

UNIT -11

BACTERIA: General characteristics and classification (on the basis of morphology). fine
structure of bacterial cell, Gram positive and Gram negative bacteria, mode of nutrition and
reproduction vegetative, asexual and recombination (Conjugation, transformation and
transduction), Economic importance. Microbial Biotechnology. Rhizobium, Azatobactor,

Anabena.

UNIT-HI

FUNGI: General account of habit and habitat, structure (range of thallus organization), cell wall
composition, nutrition and reproduction in fungi. Heterothallism and Parasexuality. Outlines of
classification of fungi. Economic importance of fungi. Life cycles of Suprolegnia, Albugo.,
Aspergillus, Peziza. Agaricus, Ustilago. Puccinia, Aliernaria and Cercospora. VAM Fungi

UNIT-1V

ALGAE: Algae: General characters, range of thallus organization, Gaidukov phenomenon,
reproduction, life cycle patterns and economic importance.Classification, Systematic position,
occurrence, structure and life cycle of following genera : Nostoc, Glococaspsa, lolvox,,
Oedogonium, Vaucheria, Chara, Ectocarpus, Polysiphonia.

UNIT -V

Lichens- General account, types, structure, nutrition, reproduction and economic importance.
Mycoplasma: Structure and importance. Blue Green Algae (BGA) in nitrogen economy of soil
and reclamation of Ushar land.Mushroom Biotechnology

Books Recommended:
Dubey R.C. and Maheshwari D.K. A text book of Microbiology, S. Chand Publishing, New Delhi

Presscott, L. Harley, J.and Klein, D. Microbiology, 7" edition, Tata Mc Graw-Hill Co.New Delhi.
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B.Sc.-1 (BOTANY) PAPER —II

(BRYOPHYTES, PTERIDOPHYTES, GYMNOSPERMS AND

PALAEOBOTANY)
UNIT -1

BRYOPHYTA: General characteristics. alfinities. r
classification and economic & e
morphology

ange of thallus organization, general
cological importance, Systematic position. occurrence,
anatomy and reproductive structure in Riecia, Marchantia, Pellia, Anthoceros,
Funaria. Vegetative reproduction in Bryophytes, Evolution of sporophytes.

UNIT-1I

PTERIDOPHYTES: General characteristics, affinities, economic importance and classification,

Heterospory and seed habit, stellar system in Pteridophytes. Aposory and apogamy, Telome
theory, Azolla as Biofertilizer.

UNIT-111

Systematic position, occurrence. Morphology. anatomy and reproductive structure of Psilotum,
Lycopodium, selaginella, Equisetum, Marsilea.

UNIT-1V

Gymnosperm: General characteristics, affinities, economic importance and classification,
Morphology, anatomy and reproduction in Cycas, Pinus and Ephedra.

UNIT-V

PALAEOBOTANY: Geological time scale. types of fossils and fossilization, Rhynia, study of
some fossil gymnosperms. Lygenopteris

Books Recommended:
Parihar. N.S. The Biology and Morphology of Pteridophytes, Central Book Depot, Allahabad.
Parihar.N.S. An introduction to Bryophyta Vol.I:Bryophytes Central Book Depot, Allahabad.

Sambamurty,AVSS, A fextbook of Bryophytes, Pteridophytes, Gymnosperms and
Palaeobotany, 1K International Publishers.
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B.Sc. I (BOTANY)
PRACTICAL

Study of external (Morphorgical) and internal (microscopic/anatomical) features of
representative gerera given in the theory.

I. Algae: Gloeocapsa, Scytonema, Gloeotrichia, Volvox, Oedogonium, Vaucheria, Chara,
Ectocarpus, Sargassum. Batrachosperrmum

2. Gram slaining
3. Fungi: Albugo, Aspergillus, Peziza, Agaricus, Puccinia, Alternaria an.d Cercospora
4. Bryophyta: Riccia, Marchantia, Pellia. Anthoceros. Sphagnum, Funaria
5. Pteridophyta: Lycopodium, Selaginella, Equsetum, Marsilea.
6. Gymnosperm: Cycas, Pinus, Epherda.
PRACTICAL SCHEME
TIME: 4 Hrs. M.M.:50
1. Algae/Fungi/Gram Staining 10
2. Bryophyta/Pteridophyta 10
3. Gymnosperm 10
4. Spotting 10
s. Viva-Voce 05
6. Sessional 05
_7_.\"-.—7,.-‘
\ > L) S
\ 4 / \ / /
\ (_/ ¢ A9 - N k'l g tmy \~:' . \/ P TS
k\,\,/ ) ’\l‘,’; D ot 58 -
iDr. J.N. Verma) (Dr. Rekha Pimpalgaonkar ) ( Dr.Ranjana Shristava)
Proff. & Head ProfT. & Head Proft. & Head
Govt. D.B. Girls PG College Govt. N PG Science College Govt. VYTPG Science College
Raipur, (C.G.) Raipur, (C.G.) Raipur, (C.G.)
o, (P\’UQV“' A._/—
TG '
(Mrs. Sanchal Moghe) (Mr. Shivakant Mishra) (Mr Sudheer Tiwari)

Govt. Bilasa Girls College, Bilaspur
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Zoology
B.Sc. Part 1 2018-19
Paper I

_ (Cell Biology and Non-chordata)
Unit:1

1. The cell (Prokaryotic and Eukaryotic)
2. Organization of Cell: Extra-nuclear and nuclear

Plasma membrane, Mitochondria. Endoplasmic reticulum, Gol gi body, Ribosome and
Lysosome).

3. Nucleus, Chromosomes, DNA and RNA
Unit:11
. Cell division (Mitosis and Meiosis).

1
2. An elementary idea of Cancer cells And Cell transformation.
3

. An elementary idea of Immunity: Innate & Acquired Immunity, Lymphoid organs,
Cells of Immune System. Antigen, antibody and their interactions

Unit:111

General characters and classification of Phylum Protozoa, Porifera. and Coelenterata
up to order.

. Protozoa: Type study - Paramecium,
. Porifera: Type study - Sycon.
. Coelenterata: Type study - Obelia

t2

W 9

Unit: IV
« General characters and classification of Phylum Platyhelminthes, Nemathelminthes,
Annelida and Arthropoda up to order.

2. Platyhelminthes and Nemathelminthes: Type Study — Fasciola, Ascaris
3. Annelida: Type Study - Pheretima.

4. Arthropoda: Type Study - Palaemone.

Unit:V

General characters and classification of Phylum Mollusca and Echinodermata up to
order.

2. Mollusca: Type Study - Pila.
3. Echinodermata- Type Study- Asterias (Starfish).
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Zoology
B.Sc. Part 1 2018-19
Paper 11
(Chordata and Embryology)
Unit:1
1. Classification of Hemichordata
2. Hemichordata- Type study-Balanoglossus
3. Classification of Chordates upto orders..
4

. Protochordata-Type study - Amphioxus.
. A comparative account of Petromyzon and Myxine.

n

Unit-11

. Fishes-Skin & Scales, migration in fishes, Parental care in fish.

. Amphibia-Parental care and Ncoteny.

. Reptilia- Poisonous & Non-poisonous Snakes, Poison apparatus, snake ve

Extinct Reptiles

nom and

LI -

Unit-:111

1. Birds- Flight Adaptation, Migration. and Perching mechanism, Discuss-Birds are
glorified reptiles.

2. Mammals-Comparative account of Protot

3. Aquatic Mammals and their adaptations.

heria, Metatheria, Eutheria and Affinitics.

Unit: 1V
1. Fertilization

2. Gametogenesis. Structure of gamete and Typesof eggs
3. Cleavage
4. Development of Frog up to formation of three germ layers.
5. Parthenogenesis
Unit:V
1. Embryonic induction, Differentiation and Regeneration.
2. Development of Chick (a) up to formation of three germ layers, (2) Extra-embryonic
membranes.

3. Placenta in mammals.
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Zoology
B.Sc. Part 1 2018-19
Practical

The ;?ractical work will. in general be based on the syllabus prescribed in theory and the
candidates will be required to show knowledge of the following:-

« Dissection of Earthworm. Cockroach. Palaemon and Pila

«  Minor dissection—appendages of Prawn & hastate plate. mouth parts of insects. radulla

of Pila.

(Alternative methods: By Clay/Thermacol/d rawing/Model etc.)

« Adaptive characters of Aquatic, terrestrial. aerial and desert animals.

»  Museum specimen invertebrate

- Slides- Invertebrates. frog embryology. Chick embryology and cytology.

Scheme of Practical Exam Time: 3hrs
1. Major Dissection 10 Marks
2. Minor Dissection 05 Marks
3. Comments on Excersice based on Adaptation 04 Marks
4. Cytological Preparation 05 Marks
5. Spots-8 (Slides-4. Specimens-4) 16 Marks
6. Sessional 10 Marks

e
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PAPER - II
ENGLISH LANGUAGE (Paper Code-0172)
The question paper for B.A./B.Sc./B.Cam./B.H.Sc., English Language ard cultural valuers shall
anprise the following units :
INIT-I . Short answer questicons to be assed by (Five short answer questicns of three marks

each) 15 Marks
WIT-II & Reading comprehension of an unseen passage 05 Marks
B Vocabulary
INIT-ITT  Report-Writing 10 Marks
UNIT-IV Expansion of an idea 10 Marks
UNIT-V Grammar and Vocabulary based an the prescribed text book. 20+15 Marks
Note : QfstimmalltrewﬁtsskﬁllaskaifmtIEprescﬁbaﬂtmvdﬁdlwillompﬁse

specimens of popular creative/writing and the following it any
& Matter & teclhmology
f State of matter ad its structme
fi Technology (Electronics Comunication, Space Science)
b Oxr Scientists & Institutians
§ Life & work of our eminent scientist Arya Bhatt. Kaurd Charak Shusruta,
Nagarjuna, J.C. Bose and C.V. Raman, S. Rmanujam, Homi J. Babha
f) Indian Scientific Institutians (Ancient & Modemn)
Books Prescribed :
Fordation English for U.G. Second Yaer - Published by M.P. Hindi Granth Academy, Bhopal.

/)

- R J

_ . L L
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B.Sc.~II (BOTANY) PAPER-I

(PLANT TAXONOMY, ECONOMIC BOTANY, PLANT ANATOMY AND
EMBRYOLOGY)

UNIT-1

Bentham and Hooker system of classification.Binomial Nomenclature, International Code of
Nomenclature for Algae, Fungi, and plants (IUCN), Typification, numerical Taxonomy and

chemotaxonomy. Ifreservation of Plant material and Herbarium techniques.Important botanical
gardens and herbaria of India, Kew Botanical garden, England.

UNIT-II

Systematic position, distinguishing characters and economic importance of the following
families, Ranunculaceae, Magnoliaceae, Brassicaeae, Rosaceae, Papaveraceae, Caryophyllaceae,
Rutaceae, Cucurbitaceae, Apiaceae, Rubiaceae, Apocynaceae, Asclepiadaceae, Solanaceae,

Malvaceae, Convolvulaceae, Orchidaceae, Acanthaceae, verbenaceae, Lamiaceae, Asteraceae,
Fabaceae, Euphorbiaceae, Poaceae and Liliaceae.

UNIT-11

Economic Botany: Botanical name, family, part used and uses of the following economically
important plants, fiber yielding plants; Cotton, jute, sun, hemp, coir.Timber yielding plants: Sal,
Teak, Shisham and Pine.Medicinal plants: Kalmegh, Ashwangandha, Ghritkumari, Giloy,
Brahmi, sarpgandha, ---of medicinal plants of C.G. Food plants: Pearl millet, Buck of wheat,
Sorghum, Soyabean, gram, Ground nut, Sugarcane and Potato.Fruit plants: Pear, Peach, Litchi.
Spices: Cinnamon, Turmeric, Ginger, Asafoetida and Cumin. Beverages : Tea, Coffee Rubber
Cultivation of important flowers: Chrysanthemum, Dahelia, Biodiesel plants Jatropha, Pongamia
Ethnobotany in context of Chhattisgarh.

UNIT-1V

Plant Anatomy: Root and shoot apical meristems theories of root and shoot apex organization,
permanent tissues, anatomy of root, stem and leaf of dicot and monocot, secondary growth in
root and stem, Anatomical anomalies in the primary structure of stems (Nyctanthes, Boerhaavia,
Casuarina), Anamolous secondary growth in Dracaena, Bignonia, Laptadenia.

UNIT-V

Embryology: Flower as a reproductive organ, anther, microsporogenesis, types of ovules,
megasporogenesis, development of male and female gametophyte, pollination, mechanisms, self
incompatibility, fertilization, endosperm, embryo, polyembryonoy, apomixes and parthenocarpy.

Books Recommended:
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B.Sc.-11 (BOTANY) PAPER-II

(ECOLOGY AND PLANT PHYSIOLOGY)
UNIT-1
Introduction and scope of ecology, environmental and ecological factors, Soil formation and soil

profile, .Liebig’s law of minimum, Shelford’s law of tolerance, morphological and anatomical
adapataions in hydrophytes, xerophytes and epiphytes.

UNIT-II

Population and community characteristics, Raunkiaer’s life forms, population interactions (e.g.

Symbiosis, Amensalism etc.), succession, ecotone and edge effect, ecological niches, ecotypes,
ecads, keystone species

Concept of ecosystem, trophic levels, flow of energy in ecosystem, food chain and food web,
concept of ecological pyramids

Biogeochemical cycles:carbon cycle, nitrogen cycle and phosphorus cycle

UNIT-HI

Plant water relations: Diffusion, permeability, osmosis, imbibitions, plasmolysis, osmotic
potential and water potential, Types of soil water, water holding capacity, wilting, Absorption of
water, theories of Ascent of sap, Mineral nutrition and absorption, Deficiency symptoms,
Transpiration, stomatal movement, significance of transpiration, Factors affecting transpiration,
guttation.

UNIT-1V

Photosynthesis: Photosynthetic apparatus and pigments, light reaction mechanism of ATP
synthesis. C3, C4 CAM pathway of carbon reduction, photorespiration, factors affecting
photosynthesis.

Respiration: Aerobic and anaerobic respiration, Glycolysis, Kreb’s cycle, factors affecting
respiration, R.Q.

UNIT-V

Plant growth hormones: Auxin, Gibberellin, Cytokinin, Ethylene and Abscissic acid. Physiology
of flowering, Florigen concept, Photoperiodism and Vernalization. Seed dormancy and
germination, plant movement.

Books Recommended:

Koromondy, EJ. Concepts of Ecology, Prentice Hall, USA
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Singh, JS Singh SP and Gupta SR. Ecology and Environmental Science and Conservation, S
Chand Publishing, New Delhi

Sharma, PD. Ecology and Environment, Rastogi Publications, Merrut

Hopkins, WG and Huner, PA. Introduction to Plant Physiology, John Wiley and Sons.

Pandey SN and Sinha BK, Plant Physiology, Vikas Publishing, New Delhi

Taiz, L and Zeiger. E. Plant Physiology, 5™ edition, Sinauer Associates Inc. M.A, USA

Srivastava, HS Plant Physiology and Biotechnology, Rastogi Publications, Meerut
B.Sc. 11 (BOTANY)

Practical

. Taxonomy: Detailed description and identification of locally available plants of the
families as prescribed in the theory paper.
Economic Botany: Identification and comment on the plants and plant products
belonging to different economic use categories
Preparation of Herbarium of local wild plants.
Quantitative vegetation analysis of a grassland ecosystem.
Anatomical characteristics of hydrophytes and xerophytes.
Demonstration of root pressure.
Demonstration of transpiration.
Demonstration of evolution of O, in photosynthesis, factors affecting of photosynthesis.
Comparison of R.Q. of different respiratory substrates.
10 Demonstration of fermentation.
11. Determination of BOD of a water body.
12. Demonstration of mitosis.

L

VRN Y AW
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PRACTICAL SCHEME

TIME: 4 Hrs. M.M. : 50
1. Anatomy 08
2. Economic Botany 04
B Physiology 08
4, Ecology 10
5. Spotting 10
6. Viva-Voce 05
7. Project Work/ Field Study 10

i ' WI\M. e _.M-‘-\lp-ﬂh

(Dr.J.N. Verma (Dr. Rekha Pimpalgaonkar ) ( Dr.Ranjana Shristava)

Proff. & Head Proff. & Head Proff. & Head

Govt. D.B. Girls PG College  Govt. N PG Science College Govt. VYTPG Science College

Raipur, (C.G.) Raipur, (C.G.) Raipur, (C.G.)

(Mrs. Sanchal Moghe) (Mr. Shivakant Mishra) (Mr Sudheer Tiwari)

Govt. Bilasa Girls College, Bilaspur
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Zoology
B.Sc. Part - 11 2018-19
Paper -1
(Anatomy and Physiology)

Comparative Anatomy of various organ systems of vertebrates:

Unit: I

Int_egument and its derivatives: structure of scales, hair and feathers
Allmf:nlary canal and digestive glands in vertebrates
Respiratory organs : Gills and lung , air-sac in birds

Unit: I1
* Endoskeleton: (a) Axial Skeleton- Skull and Vertebrae, (b) Appendicular Skeleton

Limbs and girdles

Circulatory System: Evolution of heart and aortic arches

Urinogenital System: Kidney and excretory ducts

L

Unit: I1I

* Nervous System: General plan of brain and spinal cord
* Ear and Eye: structure and function
* Gonads and genital ducts

Unit: IV
» Digestion and absorption of dietary components

» Physiology of heart, cardiac cycle and ECG
» Blood Coagulation

* Respiration: mechanism and control of breathing

Unit: V
» Excretion: Physiology of excretion, osmoregulation
» Physiology of muscle contraction
» Physiology of nerve impulse, Synaptic transmission
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Zoology
B.Sc. Part-11 2018-19

Paper-I1
VERTEBRATE ENDOCRINOLOGY, REPRODUCTIVE BIOLOGY
BEHAVIOUR, EVOLUTION AND APPLIED ZOOLOGY

Structure and function of Endocrine glands

Hormone receptor .
Biosynthesis and secretion of thyroid, adrenal, ovarian and testicular hormones
Endocrine disorder of pituitary, thyroid, adrenal and pancreas

Unit:1I

Reproductive cycle in vertebrates
Menstruation, lactation and pregnancy
Mechanism of parturition

Hormonal regulation of gamétogenesis

Unit: X1

Evidences of organic evolution.

Theories of organic evolution.

Variation, Mutation, Isolation and Natural selection.
Evolution of Horse

Unit:IV

Introduction to Ethology: Branches and concept of ethology.

Patterns of Behaviour, Taxes, Reflexes, Drives and Stereotyped behaviour.
Reproductive behavioural patterns.

Drugs and behavior, Hormones and behaviour

Unit:V

Prawn Culture

Sericulture

Apiculture

Pisciculture

Poultry keeping '

Elements of Pest Control: Chemical & Biological Control
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Zoology
B.Sc. Part 11 2018-19
Practical

The practical work in general shall be based on the syllabus prescribed and the students will be
required to show the knowledge of the following:
» Study of the representative examples of the different chordates (Classified characters).
» Dissection of various systems of scoliodon-Afferent and Efferent branchial cranial
nerves, internal ear,
Alternative methods: By Clay/Thermacol/ Drawing/ Model etc.)
» Simple microscopic technique through unstained or stained permanent mount.
« Study of prepared slides histological, as per theory papers.
Study of limb girdles and vertebrae of Frog, Varanus, Fowl and Rabbit.
Identification of species and individual of honey bee.
Life cycle of honey bee and silkworm.
Exercise based on Evolution and Animal behavior.

Scheme of Practical Exam Time: 3:30hrs
 Major dissection (Cranial nerves/efferent branchial vessel) 10
» Exercise based on evolution 05
« Exercise based on applied zoology 05
« Exercise based on animal behavior 04
« Spotting-8 (slides-4,bones-2,specimen-2) 16
* Viva 05

o Sessional marks. 05
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NEW CURRICULUM OF B.Sc. PART II

CHEMISTRY

The new curriculum will comprise of three papers of 33, 33 and 34 marks each and practical
work of 50 marks, The Curriculum is to be completed in 180 working days as per UGC norms
and conforming to the directives of Govt. of Chhattisgarh. The theory papers are of 60 hrs. each
duration and practical work of 180 hrs duration.

Paper -1
INORGANIC CHEMISTRY 60 Hrs., Max Marks 33

UNIT-I
CHEMISTRY OF TRANSITION SERIES ELEMENTS
Transition Elements: Position in periodic table, electronic configuration, General Characteristics,
viz., atomic and ionic radii, variable oxidation states, ability to form complexes, formation of
coloured ions, magnetic moment pg (spin only) and per and catalytic behaviour. General
comparative treatment of 4d and 5d elements with their 3d analogues with respect to ionic radii,
oxidation states and magnetic properties.
UNIT-1I
A. Oxidation and Reduction: Redox potential, electrochemical series and its applications,
Principles involved in extraction of the elements.
B. COORDINATION COMPOUNDS: Wermer’s theory and its experimental verification,
IUPAC nomenclature of coordination compounds, isomerism in coordination compounds.
Stereochemistry of complexes with 4 and 6 coordination numbers. Chelates, polynuclear
complexes.
UNIT-III
COORDINATION CHEMISTRY
Valence bond theory (inner and outer orbital complexes), electroneutrality principle and back
bonding. Crystal field theory, Crystal field splitting and stabilization energy, measurement of 10
Dq (A,), CFSE in weak and strong fields, pairing energies, factors affecting the magnitude of 10
Dq (Ao, Ay). Octahedral vs. tetrahedral coordination.
UNIT-1V
A. CHEMISTRY OF LANTHANIDE ELEMENTS
Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex
formation, occurrence and isolation, lanthanide compounds.

B. CHEMISTRY OF ACTINIDES
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General features and chemistry of actinides, chemistry of separation of Np, Pu and Am from
uranium, similarities between the later actinides and the later lanthanides
/ UNIT-V
A. ACIDS BASES : Arrhenius, Bronsted-Lowry, conjugate acids and bases, relative strengths of
acids and bases, the Lux-flood, solvent system and Lewis concepts of acids and bases.
B. NON-AQUEOUS SOLVENTS
-Physical properties of a solvent, types of solvents and their general characteristics, reaction in
non-aqueous solvents with reference to liquid ammonia and liquid sulphur dioxide, HF, H2SOq4 ,

Ionic liquids.

REFERENCE BOOKS

1. Basic Inorganic Chemistry, F. A. Cotton, G. Wilkinson and P. L. Gaus, Wiley
2. Concise Inorganic Chemistry, J. D. Lee, ELBS

g

Concepts of Models of Inorganic Chemistry, B. Douglas, D. Mc Daniel and J. Alexander,
John Wiley.

Inorganic Chemistry, D. E. Shriver, P. W. Atkins and C. H. Langford, Oxford.

Inorganic Chemistry, W. W. Porterfield, Addison — Wiley.

Inorganic Chemistry, A. G. Sharp, ELBS.

Inorganic Chemistry, G. L. Miessler and D. A. Tarr, Prentice Hall.

Advanced Inorganic Chemistry, Satya Prakash.

O ® N o oA

Advanced Inorganic Chemistry, Agarwal and Agarwal

10. Advanced Inorganic Chemistry, Puri, Sharma, S. Naginchand

11. Inorganic Chemistry, Madan, S. Chand

12. Aadhunik Akarbanic Rasayan, A. K. Shrivastav & P. C. Jain, Goel Pub

13. Uchchattar Akarbanic Rasayan, satya Prakash & G. D. Tuli, Shyamal Prakashan
14. Uchchattar Akarbanic Rasayan, Puri & Sharma

15. Selected topic in Inorganic Chemistry by Madan Malik & Tuli, S. Chand.
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Paper — 11
ORGANIC CHEMISTRY 60 Hrs., Max Marks 33

UNIT-1

CHEMISTRY OF ORGANIC HALIDES -

Alkyl halides: Methods of preparation, nucleophilic substitution reactions — Snl1, Sn2 and Sy

mechanisms with stereochemical aspects and effect of solvent etc.; nucleophilic substitution, elimination

reactions.

Aryl halides: Preparation, including preparation from diazonium salts, Nucleophilic Aromatic

Substitution; SNAr, Benzyne mechanism. Relative reactivity of alkyl, allyl/benzyl, vinyl and aryl halides

towards nucleophilic substitution reactions.

UNIT-1II

ALCOHOLS

A. Alcohols: Nomenclature, preparation, properties and relative reactivity of 1°, 2°, 3° alcohols,
Bouvaelt-Blanc Reduction for the preparation of alcohols, Dihydric alcohols — methods of
formation, chemical reactions of vicinal glycols, oxidative cleavage [Pb(OAc)J and HIO4] and
pinacol-pinacolone rearrangement.

B. Trihydric alcohols - Nomenclature, methods of formation, chemical reactions of glycerol.

PHENOLS
A. Structure and bonding in phenols, physical properties and acidic character, Comparative acidic

strength of alcohols and phenols, acylation and carboxylation.
B. Mechanism of Fries rearrangement, Claisen rearrangement, Gatterman synthesis, Hauben-Hoesh

reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction.

UNIT-11I

ALDEHYDES AND KETONES

A. Nomenclature, structure and reactivity of carbonyl group. General methods of preparation of
aldehydes and ketones.
Mechanism of nucleophilic addition to carbonyl groups: Benzoin, Aldol, Perkin and Knoevenagel
condensation. Condensation with ammonia and its derivatives, Wittig reaction, Mannich reaction,
Beckmann and Benzil- Benzilic rearrangement.

B. Use of acetate as protecting group, Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones,
Cannizzaro reaction, MPV, Clemmensen reduction, Wolf-Kishner reaction, LiAlH; and NaBH,4

reduction. Halogenation of enolizable ketones, An introduction to a,B-unsaturated aldehydes and
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ketones.

/ UNIT-IV

CARBOXYLIC ACIDS

Preparation, Structure and bonding, Physical and chemical properties including, acidity of
carboxylic acids, effects of substituents on acid strength, Hell-Volhard Zeilinsky reaction.
Reduction of carboxylic groups, Mechanism of decarboxylation.

Di carboxylic acids: Methods of formation and effect of heat and dehydrating agents, Hydroxyacids.
CARBOXYLIC ACID DERIVATIVES

Structure of acid chlorides, esters, amides and acid anhydrides, Relative stability of acyl derivatives.
Physical properties, inter-conversion of acid derivatives by nucleophilic acyl substitution.

Mechanism of acid and base catalyzed esterification and hydrolysis.

UNIT-V
ORGANIC COMPOUNDS OF NITROGEN

A.

Preparation of nitroalkanes and nitroarenes. Chemical reactions of nitroalkanes. Mechanism of
nucleophilic substitution in nitroarenes and their reduction in acidic, neutral and alkaline medium.
Reactivity, structure and nomenclature of amines, physical properties. Stereochemistry of amines.
Separation of mixture of primary, secondary and tertiary amines. Structural features affecting
basicity of amines. Preparation of alkyl and aryl amines (reduction of nitro compounds and nitriles),
reductive amination of aldehydic and ketonic compounds. Gabriel-Phthalimide reaction, Hofmann-
Bromamide reaction, Reactions of amines, electrophilic aromatic substitution of aryl amines,

Reaction of amines with nitrous acid. Synthetic transformations of aryl diazonium salts, Azo

coupling.

REFERENCE BOOKS

1. Organic Chemistry, Morrison and Boyd, Prentice-Hall.

2. Organic Chemistry, L. G. Wade Jr. Prentice Hall.

3. Fundamentals of Organic Chemistry, Solomons, John Wiley.

4. Organic Chemistry, Vol I, II, IIl S. M. Mukherjee, S. P. Singh and R. P. Kapoor, Wiley
Easters (New Age).

Organic Chemistry, F. A, Carey, McGraw Hill.

n

6. Introduction to Organic Chemistry, Struiweisser, Heathcock and Kosover, Macmillan.

7. Organic Chemistry, P. L. Soni.
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8. Organic Chemistry, Bahl and Bahl,

9, Organic Chemistry, Joginder Singh.

10. Carbanic Rasayan, Bahl and Bahl.

11, Carbanic Rasayan, R. N. Singh, . M. I. Gupta, M. M. Bakidia & S. K. Wadhwa.

12, Carbanic Rasayan, Joginder Singh.

Paper - 111
PHYSICAL CHEMISTRY 60 Hrs., Max Marks 34

UNIT-1

A.

THERMODYNAMICS-I
Intensive and extensive variables; state and path functions; isolated, closed and open

systems; Zeroth law of thermodynamics. First law: Concept of heat, work, internal energy
and statement of first law; enthalpy, Relation between heat capacities, calculations of q, w,
U and H for reversible, irreversible and free expansion of gases under isothermal and
adiabatic conditions. Joule-Thompson expansion, inversion temperature of gases, expansion

of ideal gases under isothermal and adiabatic condition

B. THERMO CHEMISTRY
Thermochemistry, Laws of Thermochemistry, Heats of reactions, standard states; enthalpy
of formation of molecules and ions and enthalpy of combustion and its applications;
calculation of bond energy, bond dissociation encrgy and resonance energy from
thermochemical data, effect of temperature (Kirchhoff’s equations) and pressure on enthalpy
of reactions, Adiabatic flame temperature, explosion temperature.

UNIT-11

A. THERMODYNAMICS-II

Second Law of Thermodynamics: Spontaneous process, Second law, Statement of Carnot
cycle and efficiency of heat engine, Carnot’s theorem, thermodynamic state of temperature.

Concept of entropy: Entropy change in a reversible and irreversible process, entropy change
in isothermal reversible expansion of an ideal gas, entropy change in isothermal mixing of
ideal gases, physical signification of entropy, Molecular and statistical interpretation of

entropy.

Gibbs and Helmholtz free energy, variation of G and A with pressure, volume, temperature,
Gibbs-Helmholtz equation, Maxwell relations, Elementary idea of Third law of

Thermodynamics, concept of residual entropy, calculation of absolute entropy of molecule.
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A

CHEMICAL EQUILIBRIUM

Criteria of thermodynamic equilibrium, degree of advancement of reaction, chemical
equilibria in ideal gases. Concept of Fugacity, Thermodynamic derivation of relation
between Gibbs free energy of reaction and reaction quotient. Coupling of exergonic and
endergonic reactions. Equilibrium constants and their quantitative dependence on
temperature, pressure and concentration. Thermodynamic derivation of relations between
the various equilibrium constants Kp, K¢ and Kx. Le Chatelier principle (quantitative
treatment). Equilibrium between ideal gas and a pure condensed phase.

IONIC EQUILIBRIA
Ionization of weak acids and bases, pH scale, common ion effect; dissociation constants of

mono protic acids (exact treatment). Salt hydrolysis-calculation of hydrolysis constant,
degree of hydrolysis and pH for different salts. Buffer solutions; derivation of Henderson
equation and its applications. Solubility and solubility product of sparingly soluble salts —

applications of solubility product principle.

UNIT-IV
PHASE EQUILIBRIUM

A.

B.

Phase rule, Phase, component and degree of freedom, derivation of Gibbs phase rule,
Clausius-Claperon equation and its applications to Solid-Liquid, Liquid-Vapor and solid-
Vapor, limitation of phase rule, applications of phase rule to one component system: Water
system and sulphur system.

Application of phase rule to two component system: Pb-Ag system, desilverization of lead,
Zn-Mg system Ferric chloride-water system, congruent and incongruent, melting point and
eutectic point.

Three component system: Solid solution liquid pairs.

Nemst distribution law, Henry’s law, application, solvent extraction

UNIT V

PHOTOCHEMISTRY
Characteristics of electromagnetic radiation, Interaction of radiation with matter, difference

between thermal and photochemical processes, Lambert-Beer’s law and its limitations, physical

significance of absorption coefficients. Laws of photochemistry: Grothus-Drapper law, Stark-

Einstein law, quantum yield, actinometry, examples of low and high quantum yields,

Photochemical equilibrium and the differential rate of photochemical reactions, Quenching, Role

of photochemical reaction in biochemical process.
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Jablonski diagram depicting various process occurring in the excited state, qualitative description
of fluorescence, phosphorescence, non-radiative processes (internal conversion, intersystem
crossing), photosensitized reactions, cnergy transfer processes (simple examples),

photostationary states, Chemiluminescence.

REFERENCE BOOKS

1.

Physical Chemistry, G. M. Barrow, International student edition, McGraw Hill.

. University General Chemistry, C. N. R. Rao, Macmillan.
. Physical Chemistry, R. A. Alberty, Wiley Eastern.

2
3
4. The elements of physical chemistry, Wiley Eastern.
B:
6
7
8
9

Physical Chemistry through problems, S. K. Dogra & S. Dogra, Wiley Eastern.

. Physical Chemistry, B. D. Khosla,.

. Physical Chemistry, Puri & Sharma.

. Bhautik Rasayan, Puri, Sharma and Pathania, Vishal Publishing Company.
. Bhautik Rasayan, P. L. Soni.

10. Bhautik Rasayan, Bahl and Tuli.

1

1. Physical Chemistry, R. L. Kapoor, Vol I-IV .

12. Chemical kinetics, K. J. Laidler, Pearson Educations, New Delhi (2004).

Paper -1V
LABORATORY COURSE

INORGANIC CHEMISTRY
Qualitative semimicro analysis of mixtures containing 5 radicals. Emphasis should be given to

the understanding of the chemistry of different reactions. The following radicals are suggested:

COs%,

NO, , 8%, S0;%,8,0:%, CH;CO0’, F ,CI', Br , I', NOy", BOy", C;04%, PO4™, NHy' ,

K*, Pb¥, Cu*, Cd*, Bi*, Su®", Sb™, Fe**, AP, Cr**, Zn®, Mn™, Co?*, Ni**, Ba®*, Sr**, Ca®",

Mg*.

Mixtures should preferably contain one interfering anion, or insoluble component (BaSO;,

SrSO4,

Cl,Br,and I

PbSO,, CaF, or Al,03) or combination of anions e.g. CO;* and SO32', NO; and NOjy,

Volumetric analysis

(@)  Determination of acetic acid in commercial vinegar using NaOH.

()  Determination of alkali content-antacid tablet using HCI.
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Estimation of calcium content in chalk as calcium oxalate by permanganometry.

(d)  Estimation of hardness of water by EDTA.

(e) Estimation of ferrous & ferric by dichromate method.

H Estimation of copper using thiosulphate.

Principles involved in chromatographic separations. Paper chromatographic sep

following metal ions: i. Ni (II) and Co (II) ii. Fe (I1I) and Al (II)

aration of

ORGANIC CHEMISTRY

L]

Detection of elements (X, N, S).
le functional groups

Qualitative analysis of unknown organic compounds containing simp
and carbonyl compounds,

(alcohols, carboxylic acids, phenols, nitro, amine, amide,
carbohydrates)
Preparation of Organic Compounds:

(i) m-dinitrobenzene, (ii) Acetanilide,
primary alcohols-Benzoic acid from benzylacohol, (v) azo dye.

(iii) Bromo/Nitro-acetanilide, (iv) Oxidation of

PHYSICAL CHEMISTRY

Transition Temperature

Thermochemistry

Determination of the transition temperature of the given substance by thermometric/

dialometric method (e.g. MnCIz.4H20/SrBrz.2H20).

Determination of heat capacity of a calorimeter for different volumes using change of
enthalpy data of a known system (method of back calculation of heat capacity of

known enthalpy of solution or enthalpy of neutralization).

calorimeter from
heat capacity of the calorimeter and enthalpy of neutralization of

Determination of

hydrochloric acid with sodium hydroxide.

To determine the solubility of benzoic acid at different temperature and to determine AH

of the dissolution process.
To determine the enthalpy of neutralization of a weak acid/ weak base versus strong base/

strong acid and determine the enthalpy of ionization of the weak acid/ weak base.
To determine the enthalpy of solution of solid calcium chloride and calculate the lattice

energy of calcium chloride from its enthalpy data using Born Haber cycle.
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Phase Equilibrium

e To study the effect of a solute (e.g. NaCl, Succinic acid) on the critic

e Study the equilibrium of at least one of the following r

temperature of two partially miscible liquids (e.g. phenol-water system) an
the concentration of that solute in the given phenol-water system.

e To construct the phase diagram of two component system (e.

al solution

d to determine

g. diphenylamine-

benzophenone) by cooling curve method.

e Distribution of acetic/ benzoic acid between water and cyclo

hexane.
eactions by the distribution

method:

(i) In(aq) + I — I's (a@)™"
(i) Cu**(aq) + nNH; — Cu(NH3)n

Molecular Weight Determination

Note: Experiments may be added/ deleted subject to availabili

Reference Books
1.
2.

Determination of molecular weight by Rast Camphor and Landsburger method.

ty of time and facilities.

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009)
annaford, A.J., Smith, PW.G. & Tatchell, A.R. Practical Organic

Furniss, B.S., H

Chemistry, 5th Ed. Pearson (2012)
Ahluwalia, V.K. & Aggarwal, R. Comprehensive Practical Organic Chemistry:

Preparation and Quantitative Analysis, University Press (2000). 22
Ahluwalia, V.K. & Dhingra, S. Comprehensive Practical Organic Chemistry: Qualitative

Analysis, University Press (2000).
Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R. Chand &

Co.: New Delhi (2011). Garland, C. W.; Nibler, J. W. & Shoemaker, D. P. Experiments

in Physical Chemistry 8th Ed.; McGraw-Hill: New York (2003).
Halpern, A. M. & McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H.

Freeman & Co.: New York
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Hrs.5 PRACTICAL EXAMINATION M.M.50
Three Experiments are to be performed.

L. Inorganic — Qualitative semimicro analysis of mixtures. 12 marks
OR
One experiment from synthesis and analysis by preparing the standard solution.

2. (a) Identification of the given organic compound & determine its M.Pt./B.Pt.

6 marks

(b) Determination of Rf value and identification of organic compounds by paper

chromatography. 6 marks

3. Any one physical experiment that can be completed in two hours including
calculations.

12 marks

4. Viva 10 marks

5. Sessional 04 marks

In case of Ex-Students one marks will be added to each of the experiment.
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PART - II
ENGLISH LANGUAGE
(Paper Code-0232)

M.M. 75

The question paper for B.A./B.Sc./B.Com./B.H.Sc. III Foundation course, English
Language and General Answers shall comprise the following items :

Five questien to be attempted, each carrying 3 marks.
WNIT-I  Essay type answer in about 200 words. 5 essay type question to be asked three to

be attenpted. 15

WNT-II Essay writing 10
WNIT-IIT  Precis writing 10
UNIT-IV @ Reading comprehension of an unseen passage 05
B Vocabulary based on text 10

25

UNIT-V Grammar Advanced Exercises

Note : Question cn unmit I and IV (b) shall be asked from the prescribed text. Which will
comprise of popular create writing and the following items. Minimum needs housing
and transport Geo-economic profile of M.P. communication Educate and culture.
Women and Worm in Empowerment Development, management of change, physical
quality of life. War and humen survival, the questicn of human social value survival,
the question of human social value, new Economic Philosophy Recent Diberaliation
Method) Demoration docontralisation (with reference to 73, 74 constitutional

Amendment .

Books Prescribed :
Aspects of English Language And Development - Published by M.P. Hindi Granth
Academy, Bhopal.

(8)
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CHEMISTRY

The new curriculun will carprise of Three papers of 33,33, & 34 marks each and

Practical work of 50 marks. The curriculum is to be campleted in 180 working days as per the
U norms & conforming to the directives of the Govt. of Chhattisgarh. The theory papers are
of 60 hrs. each dmwatimn & the practical work of 180 hrs. dratien.

TNIT-I

UNIT-IT

TNIT-I1T

WNIT-IV

PAPER - I (Paper Code-0895)

INORGANIC CHEMISTRY M.M. 33
METAL-LIGAND BONDING IN TRANSITION METAL COMPLEXES
Limitatians of valence band theory, an elementary idea of crystal field thecry, crystal
field splitting in octahedral, tetrahedral and square planar carplexes, factars affecting
the crystal field parameters.
Thermmodynamic and kirietic aspects of metal complexes.
A brief autline of thermodynamic stability of metal complexes and factors affecting
the stability, subsititution reactions of square planar corplexes.
MAGNETIC PROPERTIES OF TRANSITION METAL COMPLEXES
Types of magnetic behaviour, methods of determining magnetic susceptibility, spin
mly formula, L-S coupling, correlation of Hs and M eff. values, arhital aoodbation
to magnetic maments, application of magnetic moment data for 3d metal complexes.
Electranic spectra of Transition Metal Corplexes.
Types of electrtnic tramsitias, selection rules for d-d transitians, spectrosoopic
grond states, spectro-chemical series. Orgel-energy level diagrem for d' amd d°
states, discussion ¢f the electrenic spectrum of3 caplex ion.
ORGANOMETALLIC cHEMIsTRY [1(H20)6l™
Definitia, narenclature and classification of organo metallic corpourds. Preparation,
properties, bading and gpplications of alkyls ad aryls of Li, Al, Hg, &n, & Ti, A
brief account of metal-ethylenic conplexes and homogeneous hydrogenaticon,
monouclear carbanyls and nature of bodning in metal carbonyls.
BIOINORGANIC CHEMISTRY
Essential ard trace elements in biological processes, metallcoporphyrins with special
reference to hemoglebin ard myoglobin. Biological role of alkali and alkaline earth
metals with special reference to (a?!, nitrogm fixatim.
HARD AND SOFT ACIDS AND BASES (HSAB) 07 HRS.
Classification of acids and bases as hard and soft. Perason's HSAB concept, acid-
base strength and hardness and softness. Symbiosis
Silicones and Phosphazenes
Silicons and phosphazenes as examples of inorganic polymers, nature of banding in

triphosphazenes.

REFERENCE BOOKS
1  Basic Inorganic Chemistry, F.A. Cotton, G. Wilkinsn and P.L. Gaus, Wiley

2  (Ooncise Inorganic Chemistry, J.D. Lee, ELBS.
3 Concepts of models of Inorganic Chemistry, B. Douglas, D. McDaniel and J. Alexander,

John Wiley

4.

B.Se.-IIT

Inorganic Chemistry, D.E. Shriver, P.W. Atkkins and C.H. Langford, Oxford.
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Inorganic Chemistry, W.W. Porterfield, Addisan-Wesley.

Inorganic Chemistry, A.G. Sharp, ELBS.

Inorganic Chemistry, G.L. Miessler ard D.A. Tarr, Prentice Hall,

Advanced Inorganic Chemistry, Satyas Prakash.

Advanced Inorganic Chemistry, Agarwal & Agarwal.

Advanced Inorganic Chemistry, Puri & Sharma, S. Naginchand

Inorganic Chemistry, Madan, S. Chand & Co.

Adunik Akarbanic Rasayan, A.K. Shrivastav & P.C. Jain, Goel Pub.
Ucchattar Akarbanic Rasayan, Satya Prakash & G.D. Tuli, Shyamlal Prakashan
Ucchattar Akarbanic Rasayan, Puri & Sharma.

sUEBREB®O® A

PAPER - II (Paper Code-0896)
ORGANIC CHEMISTRY M.M. 33
WIT-I A ORGANICMETALLIC COMPOUNDS
Organcmegenesium  compounds : Grignard reagents-formation, structure and
chemical reactions. Organozinc carpounds : formation and chemical reactions.
Organolithium compounds : formation and chemical reactions.

B. Organosulphur Compounds
Nomenclature, structwral features, methods of formation and chemical reactions
of thiols, thicethers, sulphenic acids, sulphonemides and sulphaguanidine.
Organic Synthesis via Enolates
Active methylene groupalkylatien of diethylmelonate and ethyl acetoacetate.
Synthesis of ethyl acetoacetate : the Claisen cardensation. Keto-emol tautcmerism
of ethyl acetoacetate.

INIT-IT  BIOMOLECULES

A Carbohydrates ;

CGmfigration of monosaccharides, threo and erytho diasterecmers. Formaticn of
glycosides ethers and esters Determination of ring size of monosaccharides,
Qyclic structure of D(+) glucose. Structure of ribose amd deaxyribose. An
introduction to disaccharides (maltose, sucrose and lactose) and polysaccharides
(starch and cellulose) without irvolving structure determinaticn.

B. Proteins and Nucleic acids
Clasiﬁcatﬁmarﬂstr\meofpmtainlevalsofpmteinsmmme,prctejn
Genaturation / renaturation, Constituents of amino acids Riborucleicsids and
ribaunclectieds, dable helical structure of INA.

INIT-IT A. Synthetic Polymers
2dditien or chain growth polymerization. Free radical vinyl polymerization, Ziegler-
Natta polymerization, Condensation or Step growth polymerizatian, Polyesters,
polyamides, phenols- formaldehyde resins, urea- formaldehyde resins, epaxy
resins and polyurethames, natural and synthetic rubbers.

B. Synthetic Dyes
Golour and constitution (Electronic Concept). Classification of Dyes. Chemistry
of dyes. Chemistry and synthesis of Methyl Orange, Congo Red, Malachite
Green, Crystal Violet, Pherolphthalein, fluorescein, Alizarine and Indigo.

INIT-IV SPECTROSCOPY
A. Mass spectroscopy : mass spectrum fragmentation of fumctional groups.

B.&.-IO (10)

TS S SRS e R
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B. nﬁaRedSpectroscq:y:IRabeczptimBarﬂtmirpositimardi:me'sity,
Idntification of IR spectra.

C  Uv-visible Spectroscopy : Beer lLambert's law, effect of Carjugation  max
Visible spectrum and ocolour.

D. Anthocyanin as natural colouring matter (Introduction only)

E. Application of Mags, IR, UV-Visible Spectroscopy to organic molecules.

A NMR Spectroscopy : Introduction to NWR. Shielding ard Number of signal in
PR, Chemical shift and characteristic values, spiltting of Signals and Coupling
ostant. Application to organic molaules.

B. B3R spectroscopy : Principal & Ipplication,

C.  Magnetic Resonance Imaging (MRI)- Introductory idea.

REFERENCE BOOKS :
1 Organic Chemistry, Morrison and Boyd, Prentice-Hall

> W N

Organic Chemistry, L.G. Wade Jr., Prentice-Hall
Fundamentals of Organic Chemistry, Solomons, John Wiley
Organic Chemistry, Vol.I, II, III, S.M. Mikherjee, S.P. Singh and R.P. Kapoar, Wiley-Eastem

(New-Age)

FUEERgwYESAW

Organic Chemistry, F.A. Carey, McGraw Hill

Introduction to Organic Chemistry, Streiweisser, Heathoock and Kosover, Macmillan
Organic Chemistry, P.L. Soni

Organic Chemistry, Bahi & Bahl

Organic Chemistry, Joginder Singh

Carbanic Rasayan, Bashi & Bahi

Carbanic Rasayan, R.N. Singh, S.M.I. %&,HM.M. Bakodia & S.K. Wadhwa
Carbanic Rasayan, Joginder Singh. '

Carbanic Resayan, P.L., Soni.

Corbanic Rasayan, Bhagchandani, Sahitya Bhawan Publication.

15. Rasayan Vigyan, Bhatnagar, Arun Prakashan.

UNIT-I

INIT-TI

B.&.-IIT

PAPER - III (Paper Code-0897)

PHYSICAL CHEMISTRY M.M. 34
QUANTUM MECHANICS
Black body radiation, Plark's radiation law, photoelectric effect, Copton effect.
DeBroglie's idea of matter waves, experimental verification Heiserkerg's uncertainty
principle, Sinosoidal wave equation, Operatars : Hamiltonian cperator, angular
momentum operator, laplacian operators postulate of quantum mechanics Eigen
values, Eigen function. Schrodinger time independed wave equaticn physical
significance of ad .A;plicatimsofsdnodﬁgerkaveequatim:parﬁdein
ane dimensional box Hydrogenation (separation into three equatiom's) radial wave
function and angqular wave function,
QUANTUM MECHANICS-II
Quanitum mechanical approach of molecular crbit theory; basic idea criteria for forming
M.O and A.0, ICAO approximation, formation of H2* i, calaulation of erergy levels

from wave functions bonding and antibanding wave functions concept of ad

()
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abitals and their dharacteristics, Hrid arbital : gp, sp2, SP3, Calailatim of
ccefficients AdS used in these Inbrid arbitals.

Introduction to valence bond model of H2, Gorparisan of M.o, and V.B. model, Huckle

theary, application of huckel theory to ethane propene etc.

TNIT-TTT SPECTROSCOPY-I

A Introdxtion, characterization of electramegenetic radiation, regions of the
Spectrum, representation of spectra width ad intensity of spectral tremsiticn,
rotational spectra of calaulated diatamic molecules, energy level of rigid rotator,
selection rule, determination of bard lergth qualitative description of nen - rigid
mtatar isctepic effect,

B.  Vibratical spectra - Rudanental vibraticnal and their gymmetry, vibrating
diatamic molecules, enegy levels of simple harmonic oscillator. Selection Rule,
Pure vibrational Spectrum, Getermination of force constant, diatamic vibrating
Operator. Anhormonic Oscillator.

C  Raman Spectra : Conecept of polarizability, quantum thecry of Raman spectra
stokes and anti stokes lines pure rotational and vibraticnal Raman spectra,
Application of Raman spectra stokes and anti stokes lines, pure rotaticnal ard
vibraticnal Raman apectra, Applications of Raman spectra.

UNIT-IV SPECTROSCOPY-II

A Electronic Spectra : Electronic Spectra of diatcnic molecule, Frank London
principle, types of electronic tramsitions. Aplications of electronic spectra.

B.  Photo-chemistry : Interaction of radiation with matter, difference between thermal
and photochemical processes. laws of photochemistry. Grothus-Drapper law,
Stark-Elinstein law, Jablanski dlw depicting variocus process occurring in the
excited state, qualitative description of fluarescence, occarring in the excited
state, qualitative descripitan of fluorescence, phosphorescence, ron-radiative
precesses  (internal conversion, intersystem crossing), quantum yield
photosensitized reactions energy transfer processes (simple exanples) .

UNIT-V A. Thermodynamics
Energy refered to absolute zero, third law of therodynamics Test of ITT law of
thermodynamics Nerst heat theorem application and limitation of Nerst heat
theorem.

B. Physical properties and molecular structure polarization of noleculeg,
{Classius-Mosctti eguation. arientation of dipcles in an electric field, Dipol
moment, induced dipole moment, measurement of dipole moment. Temperature
methods and refractivity methods. Dipole moment ard molecular structure.

C.  Magnetic Properties : Parmagenetism diamagnetism, ferraregnetism. Determination
of megretic susceptibility, elucidation of molecular structire,

REFERENCE BOOKS :

Physical Chemistry, G.M. Barrow, Internaticnal student edition, McGaw Hill
Basic programming with application, V.K. Jain, Tata McGraw-Hill

Carputers & Common sense, R. Hunt & Shelly, Prentice-Hall

University general chemistry, C.N.R. Rao, Macmillan.

Physical Chemistry, R.A. Alberty, Wiley Eastemn

The elements of Physical Chemistry, P.W. Atkin, Qxford

AN e W N R

- 12)
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7. Physical Chemistry through problems, S.K. Dogra & 8, Dogra, Wiley Baster
8  Physical Chemistry, B.D. Khogla
9  Physical Chemistry, Puri & Shaima
10. Bhoutic Rasayan, Puri & Shamma
1. Bhoutic Rasayan, P.L. Soni
12. Bhoutic Rasayan, Bahl & Tuli
PAPER-IV
LABORATORY COURSE 100 Ifew.
Inorganic Chemistry
Synthesis Analysis
@ Preparation of Sodium tricxalato feryate (ITI), Na, [Fo(C,0,),] axl eterminatien of 1to
composition by permanganometry.
 Preparation of Ni-DMG complex, [Ni(DM3),]
@ Preparation of copper tetraamuine conplex, [Cu(NH,),]180,.
@ Preparation of cis-and trans-biomlato diagqua duomate (I11) i,
Gravinetric Analysig
Analysis of Cu as CusCN or CuO, Ni as Ni(DM3),, Ba as BaSO, and Fe an w0,
Organic Chemistry
Laboratory Techniques
A Steam Distillation
Napthalene from its suspension in water
Clove oil from cloves
Separation of ortho and para-nitrephenols.
B  Colum Chromatography
Separation of fluorescein and methylene blue
Separation of leaf pigments from spinach leaves
Resolution of recamic mixture of (+,-) madelic acid.
Qualitative Analysis
Analysis of an organic mixture containing two solid conponents using water, NallQo ,,
Nx(H for separation and preparation of suitable derivatives.
Synthesis of Organic Compounds
@ Acetylation of salicylic acid, aniline, glucose and hydroquinane. Benmoylation of eniline
and phenol.
B Aliphatic electrogphilic substitution- Preparation of iodoform form ethanol and acetane,
@ Amomtic electrgohilic substitution-
Nitration-Preparation of m-dinitrobenzene, p-nitroacetanilide
Halogenation- Preparation of p-bramoacetanilide, 2,4,6 tribramophenol
@ Diazotizatian/Coupling- Preparation of methyl crange and methyl red
© Oxdation- Preparation of benzoic aclid from toluene
§ Reduction- Preparation of aniline from nitrabenzene, m-nitroaniline fram m-dinitrobenzene.
Fhysical Chemistry
Electrochemistry
@ To determine strength of given acid conductametrically wsing standard alkall eolutiom.
B To determine solubility and seclubility prodict of a spardngly eoluble electrolyte
oconductonetrically.

B.S.-III (13)
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B To study sapenification of ethyl acetate ocoxductanetrically.

@ Determine the icnization constant of a weak acid oornductaretrically.

@ To titrate potenticmmetrically the given ferrous ammenium sulphate using kMO,
as titvant and calculate the redex potential of Fe?'/Fe’* system on the hydrogen scale.

Refractaretry and Polarimetry

& To verify law of refraction of mixtures (e.g. of glyomwol and watex) using Ade's
refractameter.

B To determine the specific rotation of a given cptically active compourd.

Molecular Weight Determination

) Determination of molecular weight of a non
freezing point method.

0 Determimation of the apparent degree of dissociation of an electrolyte (e.g., Nacl) in
aquecus solution at different concentrations by ebulliosoopy.

Colorimetry
To verify Beer-Lambert law for KMnO,/K,Cr,0, and determine the concentration of the
given solutim of the substance.

REFERENCE BOOKS :

1 Vogel's qualitative Analysis, revised, Svehla, Orient Longman

2 Standard methods of chemical analysis, W.W. Scott, The Technical Press

31 Bxperimental Orgenic Chemistry, Vol. I & II, P.R. Singh, D.S. Gypta and K.S. Baj
McGraw Hill.

4 Iaboratory Marmal in Organic Chemistry, R.K. Bansal, Wiley Eastemn

5  Vogel's Text Book of Practical Organic Chemistry, B.S. Furnis, A.J. Harmaford, V. Rogers,
P.W.G. Smith and A.R. Tatchel, ELBS

6 Experiments in general chemistry, C.N.R. Rao & U.C. Agrawal

Experiments in Physical Chemistry, R.C. Das & Behra, Tata McGraw Hill

8  Advanced Practical Physical Chemistry, J.B. Yadav, Goel Publishing House.

/%,Cr,0,

—volatile solute by Rast method/Beckmann

pai, tata

~

8 Hm= PRACTICAL EXAMINATION M.M.50.
Five experiments are to be perfarmed.
1 Inorganic - Two experiments to be performed.

Gravimetric estimation compulsory carrying 08 marks. (Manipulation 3 marks).
Anyone experiment from synthesis and analysis carrying 04 marks.

2 Organic-Two experiments to be performed.
Qualitative analysis of organic mixture containing two solid corponents.
compulsory carrying 08 marks (03 marks for each compound and two marks for

separatim) .

One experiment from synthesis of organic compound (Single step) carrying 04 marks.
3 Physical-One physical experiment carrying 12 marks.
4 Sessional 04 marks.
5 Viva Voce 10 marks.

In case of Ex-Students one mark each will be added to Gravimetric amalysis and
Qualitative analysis of organic mixture and two marks in Physical experiment.

B.S.-IO (14)
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ZOOLOGY
Paper-I (Paper Code-0917)

Ecology, Bnviromental-biology ; Todoology ; Microbiology and Medical Zology.
2 DMtterpting ane question from each wnit will be corpulsary. 100% chice be given.
INIT-I (ECOLOGY)

N A poe W N

Aims and scopes of Ecology.

Major ecosystems of the world-Brief intruduction
Ropulation- Characteristics and regualtion of densities.
Communities and Ecosystems.

Biogeochemical cycles

Air ad water pollutim

Ecological successicn

INIT-EI (ENVIRONMENTAL BIOLOGY)

mod wop e

Iaws of limiting factors

Food chain in a freshwater ecosystem.
Energy flow in ecosystem-Trophic levels
Conservation of Natural resources
Environmental impact Assessment

INIT-IIT  (TOXICOLOGY)

Ao W N R

Definition ef Tadcity

assification of g

Principle of systemtic tadoology

Todc agents and their action- Metallic and incrgenic agents
Animal poisons - Snake-vencm, Scorpion and bee poisoning
Food pisaning

WNIT-IV (MICROBIOLOGY)

1
2
3
4

General and Applied micrcbiology.
Microbiology of Domestic water and sewage
Micrabiology of milk and milk products
Irdhstrial micrabiclogy

TNIT-V (MEDICAL MICROBIOLOGY)

1

2

Brief introduction to pathogenic micro-argenisurs, Rickettsia, Spirochaetes and
Bacteria.

Brief accomt of life-histary amd pathogenicity of the following pathogens with
reference to man ; Prophylaxis and treatment -

@ Pathogenic Protozoans - Entamoeba, Trypancsama, and Giardia

B Pathogenic helminths - Schistosoma

 Nematode Pathogenic parasites of man

Vectar insects

)
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PAPER-II
(Paper Code-0918)

(GENETIC'S, CELL PHYSIOLOGY, BIOCHEMISTRY, BIOTECHNOLOGY AND

Note :
UNIT-I

UNIT-V

B.&.-IIT

BIOTECHNIQUES)
Ateenpting one question from each unit will be compulsory, 100% choice be given.
(GENETIC'S)
1 Linkage and Linkage maps
2 Varieties of gee expression - Miltiple alleles ; lithogenesis ; Pleiotropic geres;
gee interactiom ; epistasis.
3 Sexchromosome systems, and sex=linkage.
4  Matation and chromosaomal alterations ; meiotic consequences.
5  Human genetics - chramosamal and single gene disorders (scmatic cell genetics)

(CELL PHYSIOLOGY)

1 General idea about pH and Buffer.

2  Transport across membrane - cell membrane; Mitochondria andEndoplasmic
reticulum.

3 Active transpart and its mechanism; Active transport in Mitochondria and
Endoplasmic reticulum.

4  Hydrolytic enzymes - Their chemical nature, Activation and specificity.

(BIOCHEMISTRY)

1 Amino acids and Peptides - Basic structure and biological functian.

2  Carbohydrate and its metabolism - Glyoogenesis; Glucanecgenesis; glycolysis,
Glycogerolysis; Qosi-cycle.

3 Lipid metabolism - Qddation of glycerol; addation of fatty acid.

4 Protein metabolism - Deamination, Transamination, Transmethylation; Biosynthesis
of Protein;

(BIOTECHNOLOGY)

1 Biotechnology - Scope and importance.

2 Recombinant DNA and Gene cloning.

1 Cloned genes ard other tools of biotechnology.

2  Aplications of bictedmology in (i) Pharmaceutical industry, and (ii) Food

(BIOTECHNIQUE)

Principles and teclmiques about the following
pH meter
lorimeter

[ N, I AT R

Microscopy-Light microscopes, Phase contrast and Electron microscopes.
Centrifugation

Separation of biomolecules by chramatography, and Electrophoresis
Histrochemical methods for determination of Protein, Lipids, and carbohydrate
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PRACTICAL WORK

'BEPLacticalhnﬁ{mgamalshallbebasedmsyllahEprascrikﬁdinﬂmry.
The candidates will be required to show knowledge of the following :

1 Estimation of population density, Percentage freguency, Relative density.
2 Mnalysis of Producers and consumers in grassland.

1 Detection of gram-negative and gran-positive bacteria.

4 Blood group detection (A,B, BB & O).

& R.B.C., W.B.C. coumt.

& Blood coagulation time.

7. Preparation of Hematin crystals from blocd of rat.

8  Cbservation of Droscphila, wild and mutant.

9  Chromatography-Paper or gel.

10. olarinetric estimation of hemoglcbin.

11. Mitesis in onien roct tip.

12. Biochemical detection of Carbohydrate, Protein and Lipid.

13. Study of Permanent slides of Parasites, based on theory paper.

14. Working Principles of pH meter, Colorimeter, centrifuge and microscopes.

SCHEDULE FOR PRACTICAL EXAMINATION

: 4 Hrs. Max Marks : 50
Haematological Experiment : 08 marks
(R.B.Cs./W.B.Cs. Counting/Blood group detectian)

Boological Experiment : 06 marks
(Estimation of Population Density/Frequency/relative Density)

Staining of Gram +ve and Gram -ve Bacteria/cytological 05 marks
experiment : Mitosis in anion root tip

Biochemical Experiment : 06 marks
(biochemical detection of carbdydrate/protein lipid)

Chromatography 05 marks
Spotting : 10 marks
study of permenent slides of Parasites : 3

Coments on working Principles of pH meter /
Calorimeter / centrifuge and Microsoope :

Viva Voce 05 marks
Sessiamal : 05 marks
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BOTANY
PAPER-I (Paper Code-0915)
PLANT PHYSIOLOGY, BIOCHEMISTRY AND BIOTECHNOLOGY
M.M. : 50
UIT-I  Plant-water relations : Inportance of water to plant life ; physical prepertics of wabter;
diffusion and csweis; absarption, transport of water and trangpiration ; plyniology
of stamata.
Mireral mtrition : Essential macro and micro-elements and their role ; mineral uptake;
deficiency and toxicity synptans.
UNI-IT  Transport of organic substances : Mechaniem of phloem trangport pource-oink
relatioship ; factars affecting tranglocatien.
Basic of enzymology : Discovery and ncmenclature ;
concept of holoenzyme apoenzyme, coenzyms and cofactors ;
activity, nechanizm of actimm.
Photosynthesis : Significance ; historical aspects ; photosynthetic pignents ;
spectra and enhancenent effects ; concept of two photosystems; Z-pchane ; photo-
phospharylation ; Calvin cycle ; G patlmay ; CAM plants ; photorespiration.
INIT-III  Respiration : ATP - the biolegical energy currency ; acrcbic and anaexchic respiratian;
Kreb's cycle, electron transport mechanism (chemi-osmotic theory) ; redax potential;
axddative phosphorylation ; pentose phosphate pathway.
Nitrogen and lipid metdoolism : Biology of nitrogen fixation ;inportance of nitrate
reditase ard its regulations ; amonium assimilation ; structure ard function of lipids;
fatty acid bicsynthesis ; Beta-axddatian ; saturated and unsaturated fatty acids; storage
ard nobilization of fatty acids.
INIT-IV Growth and development : Definitions ; phases of growth and development ; kinetics
of growth, seed darmancy, seed germination and factors of their regulation ; plant
rovements ; the concept of photoperiodiam ; physiolegy of flowering ; florigen oonoept;
bioclogical clocks ; physiology of senescence, fruit ripening ; plant hormnes auxins,
gibberellins, cytckinins, abecisic acdd and ethylere, history of their discovery,
biosynthesis and mechanism of action ; photomorphogenesis ; phytochromes and
cryptochrores, their discovery, physiological role and mechanism of action,
UNIT-IV Genetic engineering : Tools and techniques of recarbinant INA techmology ; claning
vectors ; genanic and cNA library ; transposable elements ; teclmiques of gene
mapping and chromosome walking.
Bintadrnlogy:mntianldeﬁrﬂtim;basicas;ectsufplanttimamlm ; cellular
totipotency, differentiaticn and morphogenesis ; biology of Agrobacterium ; vectors for
gene delivery and marker genes ; salient achievements in crop biotechnology.
PAPER-II (Paper Code-0916)
ECOLOGY AND UTILIZATION OF PLANTS MM. : 50
ONCT-T  Plants and environment : Atmosphere (gasecus compoaition), water (properties of
vater cycle), light (glcbal radiation, photesyntherically active rediation), temperature,
soil (develogment, soil profiles, physico-chemical properties), ard biota,
Morphological, amatanical and physiological responses of plants to water (hydro-
phytes and xercphytes), tenperature (thermoperiodicity), light (photoperiocdism,

helicgytes and scicphytes) and salinity.

characteristics of enzymes ;
regulation of enzyme

action

B.%.-IT (26)
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WNIT-IT  Community Eoology : Cammmity characteristics, frequency, demsity, cover, life forms

biclogical spectrum ; ecolagical succession.

Ecosystems : Structure, abiotic and biotic carponents ; food chain, food web,
ecological pyramids, energy flow ; biogeochemical cycles of carban, nitrogen and
phosphorus .

UNIT-IIT  Populaticn ecology : Growth curves ; ecotypes ; ecads.

Biogeographical regions of India.
Vegetation types of India : Forests and grasslands.

WNIT-IV Wcilization of Plants

Food plants : Rice, wheat, maize, potato, sugercane.
Fibres : Qottan ard jute.

Vegetable oils : Groundnut, mustard and cocorut

General account of sources of firewood, timber and bamboos.

UNIT-V Spices : General acoourit.

Medicinal plants : General account
Beverages : Tea and coffee.

Rubber.
PRACTICAL SCHEME M.M. 50
01. Physiology 08
02. Ecology 08
03. Wilization of Plarts 05
04. Biochemistry / Biotechmology 05
05. Spotting (1-5 spots) 10
06. Project work 04
07. Viva V. 05
08, Sessional 05
50
Suggested Laboratory Exercises
1 To study the permeability of plasm memorance using different concentratians of
cragenicsolvents.
2 To study the effect of temperature on permeability of plasma membrane.
3 Ebprq:areﬂestarﬂardqnveofpmteinarﬂdetemdmd'epmteinomta’m in unkrnown samrples.
4 Tbsuﬂy&emzymaﬁivityofamlaseaﬂpermddaseasmﬂenedwwmtmpezam.
5 mmzimofﬂemteofr@iraﬁmofwnwsplantparts.
6 Separation of chlorcplast pigment by solvents method.
7 Determinig the osmotic potential of vacuolar sap by plsmlytic method.
8 Determining the water potental of any tuber.
9  Separation of amiro acids in a mixtue by paper chromatogreply and their identification
by comparison with standards.
10. Bicassay of auxin, ‘cytckinin, GA. ABA ard ethylene using appropriate plant material.
11. Demmnstration of the technique of micropropagation by using different explants, e.g.
axillary buds, shoot meristems.
12. Demmstration of the technique of anther culture.
13. Isolation of protoplasts from different tissues using comercially available enzymes.
14. Dammstration of root and shoot formation from the apical and basal portion of stem

segments in liquid medium containing different hormanes.
@n

B.&.-IIT
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L T et "orY Bxpercises (eology)
€IMmine mini
Qrasslands, of quadrats required for reliable estimate of bicmass in
2 Tos
dlsmmymt?: EFeuency of herbaceous species in grassland and to corpare the frequency
3 To estimt *1th Raurkair's Standard Frequency Diagram.
Frequency, c mlm Velue Incex for grassland species an the basis of relative
To e _1tY and relative biamess in protected and grazed grassland.
o g e ;i?:,taum cover of grassland through point frame method.
&  To et I'E egrourd plant bicmass in a grassland.
; Smine Kemp's constant for dicot and monocot leaves and to estimate the leaf area
index of a grassland comnity.
7 To determine diversity indices (richness, Simpson, Sharmon-Wiener) in grazed and
protéected grassland.
8 To estimate bulk density and porosity of grassland and woodland soils.
&  To determine moisture cantent and water holding capacity of grassland and woodland soil.
10. To study the vegetation structure through profile diagram.
1. To estimate transparency, pH and temperature of different water bodies.
12. To measure dissolved axygen content in polluted and urpolluted water sanples.
13. To estimate salinity of different water sarples.
14. To determine the percent leaf area injury of different leaf samples collected arourd polluted
sites.
15. To estimate dust holding capacity of the leaves of different plart species.
PRACTICAL
Sugested Ilaboratory Exercises (for Utilization of Plants)
1  Food Plants : Study of the morphology, structure and sinple microchemical tests of the
food storing tissues in rice, wheat, maize, potato and sugarcane, Microscopic exmaination
of starch in these plants (exoepting sugarcane)
Fibres : Study of cotton flowers, sectioning of the cotton ovules/develcping seeds to trace
the origin and development of cotton fibres. Microsoopic study of oottan and test for
cellulose, Sectioning and staining of jute stem to show the location and develoment of
firtres. Microsaopic structure. Test for lignocellulose.
Vegetable oils : Study of hand sections of groundrut, mustard and cocorut and staining
of oil droplets by Swdan IIT and Sudan Black.
Field visits : To study saurces of firewood (10 plants), tinber-yielding trees (10 trees) ard
banboos. A list to be prepared mentioning special features.
Spices : Examine black pepper, cloves, cimamon (hand sections) and opened fruits of
cardamam and describe them briefly.
Preparation of an illustrated inventory of 10 medicinal plants used in indigenous systems
of medicine or allopathy : Write their botanical and conmon names, parts used ard
disease/disorders for which they are prescribed.
Beverages : Qut Sections of boiled coffee beans and tea leaves to study the characterstic
structural featimes.
Rubber : (ollect illustrative materials of Hevea brasillensis ; maphology of the plant and
taping practices, histary of rutber. IList the many uses of rukber.

[
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