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Class B.Sc. II Year
. Chemistry
Subject T W
Paper 1
Physical Chemistry
Max. Marks 27 +CCE (07)
Unit Syllabus Periods

A.Thermodynamies: Basic concepts of thermodynamics,
First law, Second law of Thermodynamics: Need for the law,
Different statements of the law, Thermodynamic scale of
temperature, concept of Entropy: entropy as a state function,
entropy as a function of P&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,Third law of thermodynamics , Nernst
(English) | heat theorem, statement and concept of residual entropy,
Gibbs and Helmbheltz functions, Gibbs function (G) and
Helmholtz function (H) as a thermodynamic quantities, A and
G as a criteria for thermodynamic equilibrium and spontaneity
their advantage over entropy change, Clausius — Clayperon
equation.

B.Thermochemistry: Standard state, standard enthalpy of 12
UNIT 1 formation: Hess’s Law of heat summation and its application.
Enthalpy of neutralization.
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(English) | Phase equilibrium: Statement and the meaning of terms: 12 A /

Lecs.

R

g A o, < P K
2 DO T e S

vy

8D,
e e A monh

IRV



\b

UNIT II phase component and the degree of freedom, thermodynamic | Lecs.
derivation of the Gibbs phase rule, one component system:
water, COz and S system, two component system: solid-liquid
equilibrium, simple 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 (CuSQ4-H,O) system, Freezing
Mixtures: acetone-dry ice.
Liquid_Liquid mixtures: Ideal liquid mixtures, Raoult’s and
Henry’s law. Non-ideal system, azeotrops: HCI-H,O and
cthanol water system.
Partial miscible liquids: Phenol-water, trimethylamine-water
and nicotine-water  system.Immiscible Liquids, steam
distillation, Nernst distribution law: thermodynamic
derivation, applications.
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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.
UNIT HI Electrodes reactions, Nernst equation, derivation of celt EMF 12
and single electrode potential, standard hydrogen electrode, | Le€cs.
reference  electrodes,  standard  electrode  potential,
electrochemical series and its significance.
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Electrochemistry II

Types of reversible electrodes: Gas — metal ion, metal-metal
ion, metal — insoluble salt anion and redox electrodes,
Concentration cell with and without transport, tiquid junction
potential, application of concentration cells, valency of ions,
solubility product and activity coefficient, potentiometric
titration. Definition of pH and pK, determination of pH using
hydrogen, quinhydrone and glass electrodes by potentiometric
methods.

Buffers: mechanism of buffer action, Henderson — Hazal
equation, hydrolysis of salts.

Processes at electrodes, rate of charge transfer, current density,
UNIT IV polarography, amperometry, ions selective electrodes and their 12
uses. . ' Lecs.
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Surface Chemistry: Adsorption, adsorption and absorption,
types of adsorption, adsorption 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
UNIT V of catalysis, application of catalysts, miscellancous examples. 12
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Class B.Sc. Il Year
. Chemistry
Subject @R W
Paper II
Inorganic Chemistry
Max. Marks 27+ CCE (07)
Unit Syllabus Periods

Chemistry of Elements of First Transition Series.
Characteristic properties of d-block elements.

(English) Properties of the elements of the first transition series, their

binary compounds such as Carbides, Oxides and Sulphides.
Complexes illustrating relative stability of their oxidation
UNIT 1 states, co-ordination number and geometry. 12
mm BT A B e BT TG Lecs.
- & Il @l fAfrean, vem wHE AN % Tl & W w6

ffad) | f3eif el O Prige diTTgs 7 wewme Ud Waw dife,
STFTBRYT v B Wi, WEATS W& U6 WA @1 SaTERT
Hied o |
Chemistry of Elements of Second and Third Transition.
Series.

(English) General characteristics, _comparative treatment with their 3d-
analogues in respect of ionic radii, oxidation states, magnetic
behaviour, spectral properties and stereochemistry.

UNIT I 12
Tedia < it W A S e 1 YA Lecs.
A T UG g9 A e, sfRiaRer s, gREey o T
(=) ﬁﬁr{wm—«rﬁs —3 T § o O BT e |
A. Co-ordination Compounds
Werner’s co-odination theory and its experimental verification,
effective atomic number concept, chelates, nomenclature of
co-ordination compounds, isomerism in co-ordination 12
UNIT III | (English) | compounds, valence bond theory of transition metal Lecs
complexes. '
B. Oxidation and Reduction
Use of redox potential data : analysis of redox cycle, redox
stability in water : Frost latimer and Pourbaix diagrams.
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Principles involved in the extraction of elements.
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General chemistry of F -block elements.
Lanthanides and actinides , Electonic Structure, ionic radii,

(English) | complex formation, Separation ,Oxidation states ,magnetic and

UNIT IV spectral properties Lanthanide contraction. L12
ecs.
f —lie ol @ G
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A. Acids and Bases
Arrhenius, Bronsted- Lowry, the Lux-Flood, solvent system and
Lewis concepts of acids and bases.

(English) | B. Non-aqueous Solvents
Physical properties of a salvent, types of solvents and their general
characteristics, reactions in non-aqueous solvents with reference to

UNIT V liquid NH3 and liquid 50,. 12
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Class

B.Se¢. H

Subject

Chemistry

W ARA

Paper

11X

Organic Chemistry

Max. Marks

26 + CCE (06)

Unit

Syllabus

Periods

(English)

UNIT 1

Electromagnetic Spectrum: Absorption spectra

Ultraviolet (UV) absorption spectroscopy- absorption laws(Beer
Lambert Law), Molar absorptivity, Presentation and analysis of UV
spectra, Types of electronic transitions, Effect of conjugation.
Concept of chromophore and auxochrome. Bathochromic,
hypsochromic, Hyperchromic and hypochromic shifis. 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.
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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 wvicinal glycols, oxidative
cleavagefPb{OAc)4 and HIO4} and pinacol-pinacolone
rearrangement. Trihydric alcohols- Nomenclature, methods of

12
Lectures
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formation, Chemical reactions of glycerols,

B. Phenols: Nomenclature, structure 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.
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Unit ITT

English

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 wsing 1,3dithianes, synthesis of ketones from nitrilles
and from carboxylic acids. Physical properties. Mechanism of
nucleophilic additions to carbonyl group with particular
emphasis on benzoin, aldol, Perkin and Knoevenagel
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, Meerwein —
Pondroff- Verley Reaction, Clemmensen, Wolf Kischner,
LiAlH4 and NaBH, reductions. Halogenation of enolizable
ketones. An introduction to alfa, beta unsaturated aldehydes
and ketones.
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Unit IV

English

A Carboxylic Acids: Nomenclature, structure and bonding,
physical properties and acidity of carboxylic acids, Effects of
substituents on acid strength. Preparation of carboxylic acids
and reactions of carboxytlic 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
formation. Physical properties and chemical reactions.
Cleavage and auto oxidation, Ziesels method.

12
Lectures
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Unit V

English

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 alkaline media.

Halonitroarenes; reactivity, structure and nomenclature of
amines, physical properties, stereochemistry of amines,
separation of mixture primary, 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

12
Lectures
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amines with nitrous acids. Synthetic tran
sformations of aryl diazonium salts, Azo coupling.
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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 Madhya Pradesh
(Academic Session 2020-2021)

Class - B.Sc. Il Year
Subject - Chemistry
Paper - Practical
Max. Marks : 50 Time : 6Hours
Inorganic Chemistry 12 Marks
(i) Analysis of inorganic mixture containing five radicals with at least on interfering
radical '
(i) Determination of acetic acid in commercial vinegar using NaOH
(iii)  Redox titrations
(iv)  Estimation of hardness of water by EDTA.
Physical Chemistry 12 Marks
(i) Determination of transition temperature of given substance by thermometric
method.
(ii) To determine the enthalpy of neutralization of strong acid, strong base.
(iti)  Verification of Beer’s- Lambert law.
(iv)  To study the phase diagram of two component system by cooling curve method.
) To determine the strength of HC1 with NaOH using potentiometer.
Organic Chemistry (Any two) 12 Marks

(i) dentification of an organic compound through the functional group analysis,
determination of melting point and preparation of suitable derivatives.

(i) Use of Paper chromatography / Thin layer chromatography: determination of Ry values,
separation and identification of organic compounds.
a. Separation of green leaf pigments (spinach leave may be used)
b. Separation of dyes

Viva — voce 6 Marks

Record M% ky—"“" QJ-’— 8 Marks
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List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
o= e fammT, w9, WA

AT, FE Tt @ TeuEd @ Rl 4 SeRM Aol gRT SRR o 9. § TR BT

Fpifia gemt B

Recommended books

12,
13.
14.

15.
16,
17.

19,
. Organic Chemistry, Mac Murrey ,Pearson Education
21.
22,
23.
24,
25,

26.
27.
28.
29,

30.

Thysical Chemistry — Puri , Sharma and Pathania — Vikas publications,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
MeGraw Hills

The Elements of physicat Chemistry , PW Atkins , Oxford Liniversity
Press

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , S K Dogra and § Dogra, Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall,

QOrganic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon John Wiley

Organic Chemistry, Vol.I ILIIL 8.M.Mukherji, S.P.Singh and R.P.
Kapoor

. Organic Chemistry, F A Carey McGraw Hills Inc.
. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kasover, MacMillan

Vogel’s Qualitative and Quanlitative Analysis . Vol LILII{ ELBS
Advanced Organic Chemistry , L. Finar ,ELBS

Basic concepts ol Analytical Chemistry, 8.M. Khopker,New Age
International Publishers

Anplytical Chemistry, R. M. Verma , CBS Publication

Analvtical Chemistry , Skoog and west Wiley International

Essentials of Physical Chemistry , B.S.Bahl , Arun Bahl and G.D. Tuli,
S Chand and Company Limited

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Age International Publishers
Molecutar Spectroscopy , Sukumar , MJP Publishers .

[norganic Chemistry — I D L.ee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

norganic Chemistry — Huheey , Harper Collins Pub.USA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Svnthesis and Characterization of Some Nevel Nitrosyl Complexes —
R. C. Maurva , Pioneer Publication

weavee ) g aeed Ao g yeifie wwrRE ReE A aeaeEs |
wegey EF tier yEEd T BT wEiE WS T $) gafes |
Spectroscopy of Organic Compound - P.S.Kalsi , New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print .0 Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, 8 Gilreath ,
McGraw Hill
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