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Class
Subject

Paper

Max. Marks

Unit

English

Unit 1

20

B.Sc. 1 Year

1
Physical chemistry
29 + CCE (05)

Syllabus

A. Mathematical Cocepts : Logarithm relations. (rules
and types). Use of log table and antilog table in
calculations, Curves sketching, Straight line and
linear graphs, calculation of slopes. Differentiation
of functions like Kx, ex, xn, Sin x, Log X
multiplication and divison in differentiation, maxima
and minima, partial differentiation. Integration of

some useful/ relevant functions : Factorials,
Probability.
Gaseous States and Molecular Velocities ; Critical
phenomenon : PV isothenns of ideal gases. Andrew's
experiment, continuity of state, the isotherms of van
der waals equations, relationship between critical
constants and van der waals constants,
Root mean squarce, average and most probable
velocities. Qualitative discussion of the maxwell's
distribution of molecular velocities, collision
numbers, mean free path and collision diameter.

31. —

YTN),

KX, ex, xn,

I tb---a-qst

Periods

BCHE101-T

-I
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Unit 11

English

English

— pv
-q-#h-Eb-q-vr -t

au, ft-21Rfr5

A. Liquid State : Intermolecular forces, structure
of liquids( a qualitative description) Liquid crystals:
Difference between liquid crystal. Solid and liquid.
Classification, Structure of nematic and cholestric
phases. Thermography and seven segment cell.

Solid State :- Definition of space lattice, UnitB.

cell, Laws of crystallography — (i) Law of constancy of
interfacial angles (ii) Law of rationally of indices (iii)
laws of symmetry, symmetry elements in crystals.
Lonic solid structures, radius ratio effect and
coordination number, Limitations of radius rule, lattice
defects.

: it GIN,
-$1 -G-q-q--q-r,

ft-24GT Tr (2) (3)

Chemical Kinetics : Chemical Kinetics and its scope,
rate of a reaction, factors influencing the rate of a

reaction- concentration, temperature, pressure, solvent,
light and catalyst. Dependence of rate on concentration.
Mathematical. Characteristics of simple chemical
reactions-zero order, First order, second and pseudo
order, half— life and mean life.
Determination of the order of reaction, Differential
method, Integration method and half life method. Study
of chemical kinetics by polarimetry and
spectrophotometery. Effect of temperature on rate of
reaction. Arrhenius equation, concept of activation
energy. Simple collision theory, transition state theory
(equilibrium hypothesis).
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English

(D

Unit IV

English

Unit V

Q7Tl?-$r :

Q, WI-Tlfia

fü-a-u U-«-h -Glfä
R-fÄ,

YQ-TIÄ,

Radioactivity and Nuclear Chemistry : Natural and
artificial radioactivity, radioactive radiations, detection
and measurement of radioactive radiations, theory of
radioactivity, Group displacement law of soddy,
radioactive disintegration, nuclear reaction, nuclear

fission and nuclear fusion, half life period, isotopes,
isobars and isomers, application ofradiochemistry.

A. Chemical Equilibrium : Law of mass action,

Equilibrium constant, Lechatelier's Principles.
B. Colloidal Solutions: Classification, lyophilic
and lyophobic colloids, properties : kinetic, optical and
electrical, coagulation, Hardy Schulze rule gold
number, emulsions, gels and sols, application of
colloidal.

Art I
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Class
Subject

Paper

Max. Marks

Unit

Unit 1

English

20

B.Sc. 1 Year
kina)

11
Inorganic Chemistry
29 + CCE (05)

S llabus
A. Atomic Structure
Dual Nature ofmatter idea of de Broglic matter
waves, Heisenberg uncertainty principle atomic
orbitals, Schrodingerwave equation, significance of
Y and Y quantum numbers, radial and angular wave
functions and probability distribution curves, shapes
of S,P, d orbitals. Aufbau and pauli exclusiton
principles. Hund's multiplicity rule. Electronic
configruration of the elements. Effective nuclear

charge.
B. Periodic properties
Atomic and ionic radii, ionization energy, electron
affinity and electronegativity-definition, methods of
determination or evaluation, trends in periodic table
and applications in predicting and explaining the
chemical behavior.

q:.5T

-$ a-dt

Periods

BCHE102-T

-I
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English

Unit 11

English

Unit 111

AT RHÄ, EF-$IT,

Chemical Bonding — Part I

(A) Covalent Bond-Valence bond theory and its
limitations. Directional characteristics of covalent bond.

Various types of hybridization and shapes of simple
inorganic molecules and ions. Valence shell electron
pair repulsion (VSEPR) to NH3, H30, SF4 CIF3
and H20, MO theory, homonuclear and heteronuclear
(CO and N04) diatomic molecules, multicenter bonding
in electron deficient molecules, bond strength and bond
energy.

31.

gzt

NH3, H30, SF4 CIF3 and H20, MO

1. Chemical Bonding- part II

(B) Ionic Solids-lonic structures, radius ratio effect
and coordination number, limitation of radius ratio rule,
lattice defects, semiconductors, lattice energy and
Born-Haber cycle, salvation energy and solubility of
ionic solids, polarizing power and polarisability of ions.
Fajan's rule. Metallc bond-free electron, valence bond
and band theories.
(C) Weak Interactions-Hydrogen bonding, van der

waals forces
Chemistry of Noble Gases2.

Chemical properties of the noble gases, chemistry of

xenon, structure and bonding in xenon compounds.
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Unit IV

(D

Unit V

English

English

-0 ft--æ-ttf,

2.
uti@rq,

1. S-Block Elements
Comparative study Li and Mg. diagonal relationships,
salient features of hydrides. Salvation and
complexation tendencies including their function in

biosystems an introduction to alkyls and aryls.
2. P-Block Elements Part-I

Comparative study Be and A1 (including diagonal
relationaship) of groups 13-17 elements. Compounds
like hydrides, oxides, oxyaacids and halides of groups
13-16.

@-r-Rlfi-u-q

p-Block Elements part —II
Hydrides of boron-diborane and higher boranes,

borazine, boroydrides, Fullerenes, fluorocarbons,
silicates (structural principle), tetrassulphur tetranitride,
basic properties of halogens, interhalogens and
polyhalides.

p- qßT—2

eiQT—a-ehGFT I
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Pa er
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Periods

D

Max. Marks

Unit

English

Unit 1

20

B.Sc. 1 Year

111
Organic Chemistry
28+ CCE (05)

Syllabus

Structure and Bonding
Hybridization, bond lengths and bond angles, bong energy,
localized and delocalized chemical bond energy, localized and
delocalized chemical bond inclusion compounds, clatherates,
charge transfer complexes, resonance, hyperconjugation,
inductive„ electromeric, mesomeric and steric effect.
Mechnism of Organic Reactions
Hemolytic and heterolytic bond fission. Types of reagents-
electrophiles and nucleophiles. Types of organic reaction, energy
consideration. Reactive intermediates (carbocations, corbanions,
free radicals, carbenes, arynes and nitrenewith examples.)
Methods of determination of reaction mechanism (active
intermediate products) (isotope effects, kinetic and stereochemical
studies).

qeu-qt-fi, I

BCHE103-T

-I
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Unit 11

(D

English

English

Unit 111

Alkanes and cycloalkanes
IUPAC nomenclature of branched and unbranched alkanes,
classification of alkanes. Isomerism in alkanes, methods of
formation (with special reference to Wurtz reaction, Kolbe
reaction, Corey- House reaction and decarboxylation of
carboxylic acids), physical properties and chemical reactions of
alkanes, conformation of alkanes, Mechanism of free radical
halogenations of alkanes, Cycloalkanes-nomenclature, methods
of formation, chemical reaction, Baeyer strain theolY and its
limitation, Theory of strainless rings. The case of cyclopropane
ring : Banana bonds, conformation of cycloalkanes.

qafr45VUT, RÄui, géq

a--eh-å--RfiCb--q-tJT

Alkenes, Cycloalkenes, Dienes
Nomenclature of alkenes, methods of formation-Mechanism of
dehydration of alcohols and dehydrohalgenation of alkyl halides,

regioselectivity in alcohol dehydration. The Saytzeff rule.

Hofmann elimination, Physical Properties and relative stabilities
of alkenes. Chemical reactions of alkenes-mechanism involved in
hydrogenation, electrophillic and free radical addition.
Markownikoff's rule, hydroboration-oxidation, oxymercuration
reduction. Epoxidation, ozonolysis. Polymerization of alkenes.

Substitution at the allylic and vinylic positions. Industrial
application of ethylene and propene. Methods of formation,

reactions of cycloalknes,conformation and chemical
Nomenclature and classification of dienes. Structure of allenes
and butadiene, methods of formation, polymerization, Chemical
reaction — 1,2 and 1, 4 addition, Diels-Alder reaction.

-O vq-uSFT I

qvfr45VT,



MAHAKAUSHAL UNIVERSITY JABALPUR
JABALpuR MA'}HYA INDIA

(D

English

Unit IV

English

Unit V

a-q-rå-$1 RfÄ-ui

Alkynes and Alkyl Halides
Nomenclature, structure and bonding in alkynes. Methods of
formation. Chemical reactions, acidity of alkynes. Mechanism of
elctrophillic and nucleophillic addition reaction, hydroboration
oxidation, metal-ammonia reduction, oxidation and
polymerization Nomenclature and classification of alkyl halides,

chemical reactions. Mechanisms ofmethods of formation
nucleophillic substitution reaction of alkyl halides, SNI and SN2
reaction with energy profile diagrams, Elimination reaction
Polyhalogen compounds : methods of preparation and properties
of chloroform and carbon tetrachloride.

I 3R?lT
I $1 Ari

-q-fi-*-å

Stereochemistry of Organic compounds
Concept of isomerism, types of isomerism. Optical isomerism
elements of symmetry, molecular chirality, enantionmers, chiral
and achiral molecule with two stereogenic centres, diastereomers,
threo and erythro diasteromers, meso compounds, resolution of
enantiomers, inversion, retention and racemization.
Relative and absolute configuration, sequence rule, D & L and

R&S systems of nomenclature. Geometrical isomerism
determination of configuration of geometric isomers. E&Z system
of nomenclature, geometric ismeriesm in oximes and alicyclic
com ounds.

f31fi--q
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Class

Subject

Paper

MAHAKAUSHAL UNIVERSITY JABALPUR

Department of Higher Education Govt. of M.P.
Syllabus for Under Graduate Classes

As Recommended by Central Board of Studies and approved by
the Governor of M.P. Session 20

B.Sc. 1 Year

Chemistry

Practical

Max. Marks : 50

Physical Chemistry

(A) Any one experiment
(i) Determination ofmelting point

(ii) Determination ofboiling point

(iii) Weighing and preparation of solution
(B) Any one experiment

Time : 4 Hours

(i) Determination of surface tension/percentage composition of given liquid mixture
using surface tension method.

(ii) Determination of viscosity/percentage composition of given liquid mixture using
viscosity method.

Inorganic Chemistry

(i) Inorganic mixture analysis

Mixture analysis for 2 cation and 2 anions
Separation of cations by paper chromatography(ii)

Organic Chemistry (Any two)
(i)

(ii)

(iii)
(iv)

Crystallization
Sublimation
Detection of elements

Identification of functional group.

Viva-Voce
Record

6marks
8marks

BCHE101-P
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1.

2.

3.

1.

2.

2. GIRT

1.

2.

3.

4.

äRr

83i@5

BCHE101-P



JABALPUR IMADHYA PRA%ESH

Class
Subject

Paper
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Department of Higher EducationGovt. of M.P.
Syllabus for Under Graduate Classes

As Recommended by Central Board of Studies and approved by
the Governor of M.P. Session 20

Max. Marks

Unit

English

Unit 1

20

B.Sc. 11 Year
*Ina)

1

Physical Chemis
29 + CCE (05)

S llabus
A. Thermodynamics: Basic concepts ofthennodynamics.

First law, Second law of Thermodynamics : Need for
the law, Different statements of the law, Cornot cycle
and its efficiency. Cornot theorem. Thermodynamic
scale of temperature, concept ofEntropy : entropy as a
state function. Entropy as a function ofP&T and T&V
entropy change in physical change. Clausius inequality,
entropy as criteria of spontaneity and equilibrium.
Entropy change in ideal gases and mixing of gases.
Nernst heat theorem, statement and concept of residual
entropy, evaluation of absolute entropy from heat
capacity data Gibbs and Helmholtz functions. Gibbs
function (G) and Helmholtz function (H) as a

thennodynamic quantities. A and G as a criteria for
thermodynamic equilibrium and spontaneity their
advantage over entropy change.

B. Thermochemistry : Standard state, standard enthalpy
of formation : Hess's Law of heat summation and its
application. Enthalpy of neutralization.

Periods

BCHE201-T

-II
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Unit 11

English

Rf*f @52FT,

T&pP
u-f@-q-äq -Bi

(G)NT (H)

Phase equilibrium : Statement and the meaning of terms,
phase component and the degree of freedom, thermodynamic
derivation of the Gibbs phase rule. One component system :

Water, C02 and S system eutectic system : Bi-Cd : Pb-Ag
system. Desilverisation of lead.
Solid Solution : Systems in which compound formation with
congruent melting point (Zn-Mg) and incongruent melting
point. (NaCl-H20) and (CuSP4-H20) system. Freezing
Mixtures : acetone-dry ice.
Liquid-Liquid mixtures: Ideal liquid mixtures. Raoult's and
Henry's law. Non-ideal system, azeotrops : HCL-H20 and
ethanol water system.
Partial miscible liquids : Phenol-water, trimethylamine-
water and nicotine-water system. Lower and upper consolute
temperature. Immiscible Liquids, steam distillation, Nernst
distribution law : thermodynamic derivation, a lications.
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Unit 111

English

AT«e-4T : @52Ff apt, El-e-Q5

C02

(NaCl-H20) (CuSP4-H20)

: HCL-H20

Electrochemistry I

Electrical transport, conduction in metals and in electrolyte
solutions. Specific and equivalent conductivity, measurement
of equivalent conductance, effect of dilution on conductivity,
migration of ions and kohlrausch law, Arrhenius theory of
electrolyte dissociation and its limitations. Weak and strong

electrolytes, Ostwald's dilution law, theory of strong

electrolytes. DHO theory and equation, transport numbers,
determination of transport numbers by Hittorf method an
moving boundary method.

3Tq-E<4,
ftæ-ia, DHO

tre-r$ g-RT I
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English

Unit IV

English

Unit V

Electrochemistry II
Types of reversible electrodes : Gas — metal ion, metal-metal
ion, metal insoluble salt anion and redox electrodes,
Electrodes reactions, Nerst equation, derivation of cell EMF
and single electrode potential, Standard hydrogen electrode,

electrodes. Standard electrode potential,reference
electrochemical series and its significance.
Electrolytic and Galvanic cells, reversible and irreversible
cells, conventional representation of electrochemical cells.
Concentration cell with and without transport, liquid junction
potential, application of concentration cells, valancy of ions,

solubility product and activity coefficient, potentiometric
titration. Definition ofpH and pK, determination ofpH using
hydrogen, quinhydrone and glass electrodes by
potentiometric methods.
Buffers : mechanism of buffer action, Henderson — Hazal
equation, hydrolysis of salts.

: uTg-E11g
alluq, I

tp-Ä
q-ä*rg

pH PK

pH I
: $1 fifi, I

Surface chemistry : Adsorption, adsorption and adsorption,
types of adsorption, adsolption of gases and liquids in solid
adsorbent. Freundlich and Langmuir adsorption isotherms,

Surface area and determination of surface area.

Catalysis characteristics of catalyzed reactions,
classification of catalysis, application of catalysis,
miscellaneous examples.
31. : -$
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(D

Class
Subject

Paper

Max. Marks

Unit

English

Unit 1

English

Unit 11

20

B.Sc. 11 Year

11
Inorganic Chemistry
28 + CCE (05)

Syllabus

Chemistry ofElements of First Transition series.
Characteristic properties of d-block elements.

Properties ofthe elements of the first transition series,
their binary compounds such as Carbides, Oxides and
Sulphides. Complexes illustrating relative stability of
their oxidation states, co-ordination number and
geometry.

Chemistry of Elements of Second and Third
Transition series .

General characteristics, comparative treatment with
their 3d-analogues in respect of ionic radii[ oxidation

states, magnetic behavior, spectral properties and

stereochemis
fü•--å-u -O

•

-fir

Periods

BCHE202-T

-II
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Unit 111

English

L)

English

Unit IV

English

A. Co-ordination Compounds
Werner's co-odination theory and its experimental
verification, effective atomic number cocept,

nomenclature of co-ordinationchelates,
compounds, isomerism in co-ordination

compounds, valence bond theory of transition metal
complexes.
B. Oxidation and Reduction
Use of redox potential data : analysis of redox
cycle, redox stability in water : Frost, latimer and
pourbaix diagrams. Principles involved in the
extraction of elements.

--€:r-öt-$ -a-ra I

A. Chemistry ofLanthanide Elements
Electronic structure, oxidation states, ionic radii
and lanthanide contraction, complex formation,

occurrence and isolation, lanthanide compounds.
B. Chemistry ofActinides

General features and chemistry of actinides,
separastion of Np, Pu and Amchemistry of

from U, similarities between the later actinides and
the later lanthaides.

31.

q-@---éT

A. Acids and Bases
Arrhenius, Bronsted — Lowry, 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, reactions in non-
aqueous solvents with reference to liquid NI-13 and
liquid s02.
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Class
Subject

Paper

MAHAKAUSHAL UNIVERSITY JABALPUR

Department of Higher Education Govt. of M.P.
B.Sc. Under Graduate Annual Syllabus

As Recommended by Central Board of Studies and approved by
the Governor of M.P. Session 20

Äa-T[ RO-TBT, H.Y.

t[.w.xft.

Max. Marks

Unit

Unit 1

20

B.Sc. 11 Year
Chemistly(RNffq-q

111
Organic Chemistry
28 + CCE (05)

Syllabus

Electromagnetic Spectrum : Absorption spectra
Periods

English

Ultraviolet (UV) absorption spectroscopy, absorption laws (Beer
Lambert Law), Molar absorptivity, presentation and analysis of
UVspectra, Types of electronic transitions. Effect of
conjugation. Concept of chromophore and auxochrome.
Bathochromic, hypsochromic, Hyperchromic and hypochromic
shifts. UV spectra of conjugated enes and enones. Infra red (IR)
absorption spectroscopy-Molecular vibrations, Hookes law,

selection rules, intensity and position of IR bands, Measurement
of IR spectrum, finger print region, characteristic absorption of
various functional groups and interpretation of IR spectra of
simple organic compounds.

qtrff@juff, I

— q;qq, q-q-r:JT

45T I

r

BCHE203-T

-II
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English

Unit 11

English

A- Alcohols : Classification and nomenclature, monohydric
alcohols-Nomenclature, methods of formation, reduction of
aldehydes, ketones, carboxylic acids and esters. Hydrogen
bonding, acid nature and reactions of alcohols.
Dihydric alcohols-nomenclature, methods of formation,
chemical reactions of vicinal glycols, oxidative cleavage
[pb(OAc)4] and H104] and pinacol-pinacolone
rearrangement. Trihydric alcohols-Nomenclature, methods
of formation, chemical reactions of glycerols,

B- Phenols : Nomenclature, structur and bonding. Preparations
of phenols, physical properties and acidic character,
comparative acidic strength of alcohols and phenols,

resonance stabilization of phenoxide ions. Reactions of
phenols-Electrophillic aromatic substitution, acylation and
carboxylation. Mechanism of Fries rearrangement, claisen
rearrangement, Gatermann synthesis, Hauben-Hoesche
reaction, Lederer Manasse reaction and Reimer Teiman
reaction.

fiferq-r,

H104] —

-R-GTFf

Aldehydes and Ketones:
Nomenclature, structure of the carbonyl group, Synthesis of
aldehydes and ketones with particular reference to the
synthesis of aldehydes from acid chlorides, synthesis of
aldehydes and ketones using 1,3 dithianes, synthesis of
ketones from nitrilles and from carboxylic acids. Physical
properties. Mechanism of nucleophillic additions to carbonyl
group with particular emphasis on benzoin, aldol, perkin and
knoevenagal condensations. Condensdation with ammonia
and its derivatives. Wittig and Mannich reaction. Use of
acetals as protecting groups, Oxidation of aldehydes, Baeyer-
Villiger oxidation of ketones, Cannizaro reaction, MPV,
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(D

English

Unit IV

clemmensen, WolfKischner, LIAIH4 and NaBH4 reductions.
Halogenation of enolizable ketones. An introduction to alfa,
beta unsaturated aldehydes and ketones.

g-ä ÄiI-qfr---45 -afi-e-h-q

Ai-a

-n-f@z

LiAlH4
NaBH4 $€FT

A Carboxylic Acids : Nomenclature, Structure and bonding,
physical properties and acidity of carboxylic, acids and
reactions of carboxylic acids. Hell-Volhard-Zelinsky reaction.
Synthesis of acid chlorides, esters and amides. Reduction of
carboxylic acids. Mechanism of decarboxylation. Methods of
formation and chemical reactions of halo acids, hydroxyl acids,

Malic, Tartaric and citric acids. Methods of formation and
chemical reactions of unsaturated monocarboxylic acids.

Dicarboxylic acids-methods of formation and effect of heat and
dehydrating agents.
B Ether : Nomenclature of ethers and methods of their
fonnation, Physical properties and chemical reactions. Cleavage
and auto oxidation, Ziesels method.

Hh-fä--45

I a-FFT g-ä

VINTI-u-R--€F
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(D

(D

English

Unit V

Organic compounds of Nitrogen: Preparation of nitro-alkanes
and nitro-arene. Chemical reactions of nitro-alkanes.
Mechanism of nucleophilic substitution in nitro-arenes and their
reductions in neutral acidic and alkanline media.
Halonitroarenes; reactivity, structure and nomenclature of
amines, physical propenies, stereochemistry of amines,
separation of mixture primaty, secondary and tertiary amines.
Structural features effecting basicity of amines. Amine salts as

phase transfer catalyst. Preparation of alkyl and aryl amine
(reduction of nitro compounds, nitrilles), reductive amination of
aldehydic and ketonic compounds. Gabriel-Phthalamide
reaction Hoffmann-Bromamide reaction. Reactions of Amines.
Electrophilic aromatic substitution in aryl amines, reactions of
amines with nitrous acids. Synthetic transformations of aryl
diazonium salts, Azo coupling.



MAHAKAUSHAL UNIVERSITY JABALPUR
JABALP MADHYA PRADESH

(D

D

Class
Subject
Paper
Max. Marks : 50

Department of Higher Education Govt. of M.P.
B.Sc. Under Graduate Annual System Syllabus
As Recommended by Central Board of Studies and
approved by the Governor ofM.P. Session 20

B.Sc. 11 Year
Chemistry
Practical

Time : 6 Hours

Inorganic Chemistry
(i) Analysis of inorganic mixture containing five radicals with at least on Interfering

radical
(ii) Determination of acetic acid in commercial vinegar usingNaOH
(iii) Redox titrations
(iv) Estimation ofhardness ofwater by EDTA.

Physical Chemistry
(i) Determination of transition temperature of given substance by thermometric method.

(ii) To determine the enthalpy ofneutralization of strong acid, strong base.

(iii) Verification ofBeer's — Lambert Law.
(iv) To study the phase diagram of two component system by cooling curve method.

Organic Chemistry (Any one)
Identification of an organic compound through the functional group analysis,

determination ofmelting point and preparation of suitable derivatives.
(ii) Use of paper chromatography / Thin layer chromatography : determination of Rf

values, separation and identification of organic compounds.
a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dyes

Viva-voce

Record

6marks

8marks

-II

BCHE201-P
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Class
Subject

Paper

MAHAKAUSHAL UNIVERSITY JABALPUR

Department of Higher EducationGovt. of M.P.
B.Sc. Under Graduate Annual Syllabus

As Recommended by Central Board of Studies and approved by
the Governor of M.P. Session 20

RO-TITT,

Max. Marks

Unit

English

Unit 1

2019—20

B.Sc. 111 Year

1
Physical Chemistry
29+ CCE (05)

Syllabus

A. Elementary Quantum Mechanics : Black-Body
radiation, Planek's radiation law, photoelectric effect, heat
capacity of solids, Bohr's model ofhydrogen atom (no

derivation) and its defects. Compton effect.
De-Broglie hypothesis, the Heisenberg's uncertainty principle.
Sinusoidal wave equation. Hamiltonian operator. Schrodinger
wave equation and its importance, physical interpretation of the

wave function, postulates of quantum mechanics. Particle in a

one-dimensional box.
B. Molecular orbital theory : Basic ideas-criteria for
forming M.O. from A.O. , construction ofM.O. 's by LCAO-H2
ion, calculation of energy levels from wave functions, concept
of 6, 6* ,

IT, orbitals and their characters. Hybrid orbitals-
sp,sp ,sp : Calculation of coefficients of A.O.'s used in these
hybrid orbitals.
Introduction to valence bondmodel ofH2 ion, comparison of
M.O. and V.B. models.

31. —

qq-TIÄ I

q. @5a-TQ5 •

A.O's M.o.'s
a-ITETR, H2 LCAO M.O.

Periods

BCHE301-T

-III



MAHAKAUSHAL UNIVERSITY JABALPUR
JABALPbR MADHYAPRADESH I

Unit 11

Unit 111

English

English

VI-IJTFIT

afi--€f&l-u-r, sp,sp ,sp
A.O.'s

Spectroscopy :

Introduction: Electromagnetic radiation, regions of the spectrum,
basic features of different spectrometers, statement of the Born-
Oppenheimer approximation. Degrees of freedom.
Ratational spectrum : Diatomic molecules, Energy levels of a

rigid rotor (semi-classical principles), Selection rules, spectral
intensity, distribution using population distribution (Maxwell-
Boltzmann distribution) determination of bond length,
qualitative description of non-rigid rotor, isotope effect.

Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection tilles. Pure vibrational
spectrum, intensity, determination of force constant and
qualitative relation of force constant and bond energies, effect of
an harmonic motion and isotope on the spectrum. Idea of
vibrational frequencies of different functional groups.

gg 3-TIFET
Rawr, I

Raman spectrum : concept of polarizability, purre rotational
and pure vibrational Raman spectra of diatomic molecules,

selection rules.
Electronic Spectrum : concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-condon principle.
Qualitative description of 6, Tt and n M.O. their energy levels
and the respective transition.
UV Spectroscopy : Electronic excitation, elementary idea

of instrument used. Application to organic molecules.

Woodward-Fieser rule for determining max of enes, polyenes
and unsaturated carbon I compounds.
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UABALPUR MADHYAPRADESH

Unit IV

Unit V

English

English

6, n M.o.

Photochemistry
Interaction of radiation with matter, difference between thermal
and photochemical processes. Laws of photochemistry Grothus-
Draper law, Stark-Einstein law, Jablonski diagram depicting
various processes occurring in the excited state, qualitative
description of fluorescence, phosphorescene, non-radioactive
processes (internal conversion, intersystem crossing), quantum
yield, photosensitized reactions energy transfer processes
(simple examples.)

Physical Properties and Molecular Structure :
Optical activity. Polarisation (Clausius- Mossotti equation).
Orientation of dipoles in an electric field, dipole moment.
Induced dipole moment measurement of dipole moment.
Temperature method and refractive method, dipole moment and
structure of molecules, magnetic properties — paramagnetism,
diamagnetism and ferromagnetism.

NTfrEb--wr),

HI-qq,
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Class

Subject

Paper

Max. Marks

Unit

Unit I

20

B.Sc. 111 Year
kTlN4)

11
Inorganic Chemistry
28+ CCE (05)

Syllabus

Hard and Soft Acids and Bases (HSAB)1.

Introduction Classification ofhard and soft acid-base. Hard and
soft acid-base concept ofPearson, Application ofhard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness : Theoretical basis ofhadness and softness, electronic
theory, -bonding theory, and Dragowayland theory,
electronegativity and hardness and softness., limitations ofhard
soft acid-base concept.

Sillicones and phosphazenes2.

Introduction : silicones-methods ofpreparation, Classification.
Properties and application (uses). Phosphazenes (Phosphonitrillic
chloride) — Methods of preparation and properties. Structure of
triphosphazenes. Some other phosphazenes and uses of

phosphazenes.

HSAB

HSAB $1

RfÄNT,
, G-q&,

: (NPC12)3

Periods

English

BCHE302-T

-III



MAHAKAUSHAL UNIVERSITY JABALPUR
PRADESH

English

Unit 11

(D

English

Unit 111

1.

2.

2.

Metal Ligand Bonding in Transition Metal Complexes.
Introduction, limitations of valence bond theory, crystal
field theory, Crystal field splitting of d-orbital splitting and

stabillisation energy in octahedral, tetrahedral and square
factors affecting the crystal fieldplanar complexes

parameters. Applications of crystal field theory and

likitations of crystal field theory.
Thermodynamic and Kinetic Aspects of Metal
Complexes.
Introduction : Thermodynamic stability of complexes,
kinetic aspects of metal complexes, stabilization reactions
of square planer complexes and factors affecting the rate of
substitution reactions in square planar complexes.

(üv#a)
&ee---€f

YQ-TrRtT

Magnetic Properties ofTransition Metal Complexes.
Introduction : Types ofmagnetic behavior, diamagnetism.

Antiferromagnetism,Ferromagnetism.Paramagnetism.
Fen-imagnetis. Origin and calculation of magnetism. Methods of
determining magmetic susceptibility-Guoy, Bhatnagar Mathur,
Quincke's Curie and Nuclear magnetic Resonance method.

Magnetic moment; L-S coupling, Determination of ground state

term symbol. Correlation of gs and geff values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.

L-S us NT geff
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JAEALpua MAOUYAPRADESH

English

Unit IV

English

Unit V

A. Electronic Spectra of Transition Metal complex
Introduction type of electronic transition. Selection rules for d-d
transitions : sprctroscopic ground states-Notations. Spectroscopic
states and spectroscopic ground states in complexes;
Spectrochemical series : Orgal energy level diagram —Uses in

octahedral and tetrahedral complexes having dl to d9 states:
Electronic spectrum of complex ion.
B. Organometallic Chemistry
Introduction : Nomenclatur and Classification of Organometallic
compounds. General methods of Preparation : Alkyl and aryl
organometallic compounds of Lithium-Preparation. Properties.
Bond nature and application: Organometallic compounds of A1,
Hg, Sn and Ti-Preparation. Poperties, Bond nature and
applications.

31.

(ANVI), g-)-T
( dl (19

RAT) $1

g-ä a-q-rå
RfÄui,

ft-fÄ,

A. Bio — Inorganic Chemistry
Introduction : Essential and trace elements in biological
processes. Biological function of the bio-elements. Availability of
bio-metals and bio-non-metals : Metalloporphyrins. Haemoglobin
structure and biological function, Myoglobin-mechanism of

oxygen transfer through haemoglobin and myoglobin ; Relation
between haemoglobin and myoglobin : Biological role of alkali
and alkaline earth metal ions with special reference to Ca2+
Nitrogen fixation.
B. Metal Nitrosyl Complex
Nitrosylating agents. Synthesis, Structure, Properties and
Bonding.
31.

-a-dt -0
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D
Class
Subject

Pa er

Max. Marks

Unit

Unit 1

English

20

B.Sc. 111Year
Chemistry(NRTl-qq

111
Or anic Chemistry
28 + CCE (05) Total marks 33

Syllabus

Spectroscopy :
Nuclear Magnetic Resonance Spectroscopy.
ProtonMagnetic Resonance (lHNMR) Spectroscopy,
Nuclear shielding and dis-shielding, chemical shift and
molecular structure, spin-spin coupling and coupling
constant, region of signals, Explanation ofPMR spectra of
simple organic molecules like ethyl bromide, ethanol,
acetaldehyde, 1,1,2 tribromo ethane, ethylacetate, toluene
and acetophenone. Applications ofUV, IR and PMR
spectroscopy for simple organic compounds.

(IHNMR)
m-Rqa-TOT, RIX-IJZIfr@5EIR-2.TI-qq -qi-q-a-q-T,

PMR

UV, IR PMR

me-ft-UTI

Periods

BCHE303-T

-III
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Unit 11

English

(A) Organo-Metallic compounds :-
Organomagnesium compounds Grignard reagent,
preparations, structure and chemical reactions.
Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds — Preparations and chemical
reactions.
(B) Organo sulphur compounds.
Nomenclature, stmctural characteristics.
Thiol, thio-ether, sulphonic acid, sulphonamide and
sulphaguanidine-methods of preparations and chemical
reactions.
(C) Organic synthesis by enolates:
Acidity of hydrogen, alkylation of diethyl malonate and ethyl
acetoacetate, synthesis of ethylacetoacetate- claisen
condensation. Keto-enol tautomerism in ethylacetoacetate.

Alkylation of 1,3 dithianc. Alkylation and acetylation of
enamine.
(31)

: _ fig-q--éf,

GTRT,

fresrq-tl±-e

1,3—
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Unit 111

Unit IV

English

English

(A) Carbohydrates :-
Classification and nomenclature, Monosaccharides,
mechanism of osazone formation, inter conversion of glucose
into fructose. Ascending and descending series in aldose.
Configuration ofmonosaccharides. Stereo isomers of erythro
and threo sugars. Conversion of glucose into manose.
Glycosides, determination of the size of the ring of
monosaccharides. Ring structure of D(+) glucose,
Mechanism of mutarotation. Structure of ribose and
deoxyribose. Disaccharides-introductory idea of maltose,

sucrose, and lactose (Excluding structures) polysaccharides-

introductory idea of starch and cellulose (Excluding
stmctures)

(B) Fat,Oil and Detergents :-
Natural fat, edible and industrial oil of plant origin, Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.
Synthetic Detergents :- Alkyl and aryl sulphonate.

ft-fÄ,

D(+) gq-trr
q-q-q-ff[,

(HIZINT,

A. Amino Acid, Peptide, Protein and nucleic acid-
Classification of amino acids, structure and stereo
chemistry. Acid base behavior, Isoelectric point and
electrophoresis. Preparations and chemical reactions of
alpha amino acids.
Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide
structure end group analysis, solid phase peptide
synthesis.

Structure of peptide and proteins, level of proteins
structure, denaturation ofproteins.
Nucleic Acids Constitution of nucleic acids,

ribonucleoside and •bonucleotide. Double helix structure



JABALPUR MADHYAPRADESH

English

Unit V

USfHLeUNlVERSlTYJABALPU
Colour and constitution (electronic concept). Classification
of dyes-Methyl orange, Congored, Malachite green, crystal
violet, Phenolphthalein, Fluoroscein, Alizarine and indigo

Chemical study and synthesis.

(31) a-F?T•.—

-G-q--F[,

-G-q--eq,

DNA

&1ÄETRfflT), a-ft-vr —

is, a-rate,

Heterocyclic compounds- Introduction of pyrrole ,furan
thiophene and pyridine,aromatic character and molecular
orbital picture, method of synthesis and specific chemical

reactions with reference to electrophillic substitutions.

Reaction mechanism of nucleophillic substitution in pyridine

derivatives. Comparison of basicity between pyridine,
piperidine and pyn-ole.
Introductory idea about five- and six-membered condensed
hetercyclic compounds. Indole, Quinoline and isoquinoline-

preparations and chemical properties (Fischer-Indole
synthesis, Skraup's synthesis, Bischler Napiaralsky
synthesis). Electrophilic substitution reactions of Indole,
Quinoline and Iso uinoline.

gzi
get

q-qqru-R--€F
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B.Sc. 111 Year
Chemistry
Practical

(D

Subject

Paper
Max. Marks : 50

Inorganic Chemistry

Time : 6 Hours

12marks
(i)

(ii)

a.

b.

c.

(iii)
(iv)

Gravimetric analysis :

Barium as Barium sulphate, Copper as cuprous-thiocynate.

Complex compound preparation

Potassium chlorochromate (TV)

Tetramine copper (II) sulphate monohydrate
Hexamminenickel (II) chloride
Effluent water analysis, Identificationof cations and anions in different samples.
Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry 12marks
(i) To determine the velocity constant (specific reaction rate) of hydrolysis of methyl

acetate/ethyl acetate catalyzed by hydrogen ions at room temperature.

(ii) Determination of partition coefficient of iodine between carbon tetra chloride and

water.
Job's method(iii)

(iv) pH-metric titrations, conductometric titrations.
Organic Chemistry (Any one)
1. Binary mixture analysis containing two solids :

Separation, identification and preparation of derivatives.
2. Preparation

12marks

(i) Acetylation (ii) Benzolylation (iii) Meta dinitro benzene (iv) Picric acid

BCHE301-P
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Viva-voce

Record

Swami Vivekanand University, Sagar(M.P.)

tr.w.€T Ng
a-TEZlZFf q.Y.

20 —

: 50

31. (IV)

(11)

Nfl. (11)

4. tr.fi.gq.

2. tia I

4. pH en-qrqq,

1. : ft-qi-o-r I

2.

Aff.

6marks

8marks
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List of books Recommended by Central Board of Studies and
approved by the Governor of M.P.

Recommended Books Physical Chemistry — Puri, Sharma and pathania- Vikas1.
publications, New delhi
Physical Chemistry — G.M Barrow, International student2.

Edition McGraw Hills
The Elements of Physical Chemistry, PW Atkins, oxford3.

University Press
Physical Chemistry — R A Alberty, Willey Eastern Limited4.
Physical Chemistry Through problems, S K Dogra and S5.

Dogra, Wiley Eastern
Organic Chemistry, Morrison and Boyd, Prentice Hall.6.
Organic Chemistry, LG Wade Jr, Prentice Hall7.
Fundamentals of Organic Chemistry, Solomaon John Wiley8.

Organic Chemistry, Vol. I, II, III, S.M. Mukherji, S.P. Singh9.
and R.P. Kapoor

10. Organic Chemistry, F A Carey McGraw Hills Inc.

11. Introduction to Organic chemistry streitwiesser, Healthcock
and Kosover, MacMillan

12. Vogal's Qualitative and Quantitative Analysis, Vol. 1,11,111,

ELBS
13. Advanced Organic Chemistry, I.L. Finar, ELBS
14. Basic concepts of Analytical Chemistry, S.M. Khopker,

New age International Publishers
15. Analytical Chemistry, R.M. Verma, CBS Publication
16. Analytical Chemistry, Skoog and west Wiley International
17. Essentials of Physical Chemistry, B.S. Bahl, Arun Bahl and

G.D. Tuli, S Chand and Co any limited



JABALPUR INDIA

MAHAKAUSHAL UNIVERSITY JABALPUR

18. Atomic Structure and Molecular Spectroscopy, Mans
Chanda, New Age International Publishers

19. Molecular Spectroscopy, Sukumar, MJP Publishers.
20. Organic Chemistry, Mac Murrey, Pearson Education.
21. Inorganic Chemistry- J D Lee, John Wiley
22. Inorganic Chemistry- Cotton and Wikinson , JohnWiley
23. Inorganic Chemistry — Huheey, Harper Collins Pub. USA
24. Inorganic Polymer — G R Chhatwal, Himalaya Publication
25. Synthesis and Characterization of some Novel Nitrosyl

Complexes-R. C. Maurya, Pioneer Publication
26.

27.

28. Spectroscopy of Organic compound — P.S. kalsi, New Age
International (p) Limited

29. Advanced Organic Chemistry — Jerry March, National Print,
O Pack Noida

30. Fundamental concepts of Inorganic Ch mistry — Esmarch ,

S Gilreath, McGraw Hill.


