Draft copy of the proposed revised syllabus for
Choice Based Credit System
S.Y.B.Sc. Chemistry
To be implemented from the Academic year 2017-2018

For the subject of chemistry there shall be three papers for 45 lectures each comprising of
three units of 15 L each.

Semester-111

1. Paper-1 (General Chemistry) Unit-I Physical Chemistry
Unit-11 Inorganic Chemistry

Unit-111 Organic Chemistry.
2. Paper-11 (General Chemistry) Unit-1 Physical Chemistry

Unit-11 Inorganic Chemistry

Unit-111 Organic Chemistry.
3. Paper 11l Basics of Analytical Chemistry

Semester-1V

1. Paper-1 (General Chemistry) Unit-I Physical Chemistry
Unit-11 Inorganic Chemistry
Unit-111 Organic Chemistry.

2. Paper-11 (General Chemistry) Unit-1 Physical Chemistry
Unit-11 Inorganic Chemistry
Unit-111 Organic Chemistry.
Basics of Analytical Chemistry

3. Paper 1l



Choice Based Credit System
S.Y.B. Sc.
Chemistry Syllabus
To be implemented from the Academic year 2017-2018

Course Content
Semester 111

Course Code | Unit Topics Credits L/Week
USCH301 I Chemical Thermodynamics-I1, 2 1
Electrochemistry
] 1
Chemical Bonding
1] Reactions and reactivity of halogenated 1
hydrocarbons, alcohols, phenols and epoxides
USCH302 I Chemical Kinetics-II, Solutions 2 1
I Selected topics on p block elements 1
11 Carbonyl Compounds 1
USCH303 I Intorduction to Analytical Chemistry and Statistical 2 1
Treatment of analytical data-I
I Classical Methods of Analysis. 1
i Instrumental Methods-1 1
USCHP1 Chemistry Practicals | 1 3
USCHP2 Chemistry Practicals 11 1 3
USCHP3 Chemistry Practicals I11 1 3
Semester IV
Course Code | Unit Topics Credits L/Week
USCH401 I Electrochemistry-11, Phase Equilibria 2 1
I Comparative Chemistry of the transition metals & 1
Coordination Chemistry
I Carboxylic acids and their derivatives, Sulphonic acids 1
USCH402 I Solid state, Catalysis 2 1
I lons in ageous medium & Uses and Environmental 1
Chemistry of volatile Oxides and oxo-acids
I Amines, Diazonium salts, Heterocyclic compounds 1
USCH403 I Separation Techniques in Analytical Chemistry 2 1
I Instrumental Methods-11 1
" Statistical Treatment of analytical data --11 1
USCHP4 Chemistry Practicals | 1 3
USCHP5 Chemistry Practicals |1 1 3
USCHP6 Chemistry Practicals I11 1 3




Semester 111
Paper 11

Unit I: Physical Chemistry
1.1 Chemical Kinetics-11 (7L)

1.1.1 Types of Complex Chemical reactions: Reversible or opposing, consecutive and
parallel reactions (No derivations, only examples expected ),

Thermal chain reactions: H. and Br. reaction. (only steps involved, no kinetic
expression expected).
1.1.2 Effect of temperature on the rate of reaction, Arrhenius equation, Concept of energy of
activation (Ea). (Numericals expected).
1.1.3 Theories of reaction rates: Collision theory and activated complex theory of
bimolecular reactions. Comparison between the two theories
(Qualitative treatment only)

1.2 Solutions: (8 L)
1.2.1 Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law, deviations from
Raoult’s law-non-ideal solutions. VVapour pressure-composition and temperature -composition
curves of ideal and non-ideal solutions. Distillation of solutions.Lever rule.Azeotropes.
1.2.2 Partial miscibility of liquids: Critical solution temperature; effect of impurity on partial
miscibility of liquids with respect to Phenol-Water , Triethanolamine — Water and Nicotine —
Water systems
1.2.3 Immiscibility of liquids- Principle of steam distillation.
1.2.4 Nernst distribution law and its applications, solvent extraction.
Unit-11

2. Selected topics on p block elements (15L)
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2.1 Chemistry of Boron compounds

2.1.1 Electron deficient compounds — BH3, BF3, BCl3 with respect to Lewis
acidity and applications.

2.1.2 Preparation of simple boranes like diborane and tetraborane.

2.1.3 Structure and bonding in diborane and tetraborane (2e-3c bonds)

2.1.4 Synthesis of Borax.

2.2 Chemistry of Silicon and Germanium

2.2.1 Silicon compounds: Occurrence , Structure and inertness of SiO;
2.2.2 Preparation of structure of SiCl,4

2.2.3 Occurrence and extraction of Germanium

2.2.4 Preparation of extra pure Silicon and Germanium

2.3 Chemistry of Nitrogen family

2.3.1 Trends in chemical reactivity - Formation of hydrides, halides, oxides
with  special reference to oxides of nitrogen.

2.3.2 Oxides of nitrogen with respect to preparation and structure of NO, NO»,
N-,O and N->QOy4.

2.3.3 Synthesis of ammonia by Bosch — Haber process.

Unit 111: Organic Chemistry

Carbonyl Compounds: [15L]

3.1

3.2

3.3

3.4

3.5
3.6

Nomenclature of aliphatic, alicyclic and aromatic carbonyl compounds. Structure,
reactivity of aldehydes and ketones and methods of preparation; Oxidation of primary
and secondary alcohols using PCC, hydration of alkynes, action of Grignard reagent on
esters, Rosenmund reduction, Gattermann — Koch formylation and Friedel Craft acylation
of arenes

General mechanism of nucleophilic addition, and acid catalyzed nucleophilic addition
reactions.

Reactions of aldehydes and ketones with NaHSO3, HCN, RMgX, alcohol, amine, phenyl
hydrazine, 2,4-Dinitrophenyl hydrazine, LiAIH, and NaBH,,

Mechanisms of following reactions: Benzoin condensation, Knoevenagel condensation,
Claisen-Schmidt and Cannizzaro reaction.

Keto-enol tautomerism: Mechanism of acid and base catalysed enolization

Active methylene compounds: Acetylacetone, ethyl acetoacetate diethyl malonate,
stabilised enols. Reactions of Acetylacetone and ethyl acetoacetate (alkylation, conversion
to ketone, mono- and dicarboxylic acid)



Semester 1V
Paper |1
Unit I: Physical Chemistry

1.1 Solid State: (7L)
1.1.1 Recapitulation of laws of crystallography and types of crystals

1.1.2 Characteristics of simple cubic, face centered cubic and body centered cubic systems,
interplanar distance in cubic lattice (only expression for ratio of interplanar distances
are expected)

1.1.3 Use of X-rays in the study of crystal structure, Bragg’s equation (derivation
expected), X-rays diffraction method of studying crystal lattice structure, structure
of NaCl and KCI. Determination of Avogadro’s number (Numericals expected)

1.2 Catalysis: (8 L)

1.2.1 Types of catalysis, catalytic activity, specificity and selectivity, inhibitors, catalyst
poisoning and deactivation

1.2.2 Mechanisms and kinetics of acid-base catalyzed reactions, effect of pH.

1.2.3 Mechanisms and Kkinetics of enzyme catalyzed reactions (Michaelis-Menten
equation)

1.2.4 Effect of particle size and efficiency of nanoparticles as catalyst.
Unit-11
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2 lons in ageous medium
2.1. Acidity of Cations and Basicity of Anions
I. Hydration of Cations; Hydrolysis of Cations predicting degree of hydrolysis of
Cations-effect of Charge and Radious.
ii. Latimer Equation. Relationship between pKa, acidity and z%/r ratios of metal
ions graphical Presentation
iii. Classification of cations on the basis of acidity category — Non acidic,
Moderately acidic, strongly acidic, very strongly acidic with pKa values range
and examples
iv. Hydration of Anions; Effect of Charge and Radius; Hydration of anions-
concept, diagram classification on the basis of basicity
2.2. Uses and Environmental Chemistry of volatile Oxides and oxo-acids
i Physical properties of concentrated oxo-acids like sulfuric, Nitric and
Phosphoric acid
ii. Uses and environments aspects of these acids

Unit I11: Organic Chemistry

Nitrogen containing compounds and heterocyclic compounds:

3.1 Amines: Nomenclature, effect of substituent on basicity of aliphatic and aromatic amines;
3.1.1. Preparation: Reduction ofaromaticnitro compounds using catalytic
hydrogenation,chemical reduction using Fe-HCI, Sn-HCI, Zn-acetic acid, reduction of
nitriles, ammonolysis of halides, reductive amination , Hofmann bromamide reaction.
3.1.2. Reactions- Salt Formation, N-acylation, N-alkylation, Hofmann’s exhaustive
methylation (HEM),Hofmann-elimination reaction, reaction with nitrous acid,
carbylamine reaction, Electrophilic substitution in aromatic amines: bromination,
nitration and sulphonation.
3.2 Diazonium Salts: (7 Lectures)
Preparation and their reactions/synthetic application - Sandmeyer reaction, Gattermann
reaction, Gomberg reaction, Replacement of diazo group by -H,-OH. Azo coupling
with phenols, naphthols and aromatic amines, reduction of diazonium salt to aryl

hydrazine and hydroazobenzene

3.3 Heterocyclic Compounds: (8 Lectures)



3.3.1. Classification, nomenclature, electronic structure, aromaticity in 5-numbered
and 6-membered rings containing one heteroatom;

3.3.2. Synthesis of Furan, Pyrrole (Paal-Knorr synthesis, Knorr pyrrole synthesis, and
Hantzsch synthesis), Thiophene, Pyridine (Hantzsch synthesis),

3.3.3. Reactivity of furan, pyrrole and thiophene towards electrophilic substitution
reactions on the basis of stability of intermediate and of pyridine on the basis of
electron distribution. Reactivity of pyridine towards nucleophilic substitution on the
basis of electron distribution.

3.34. Reactions of furan, pyrrole and thiophene: halogenation, nitration,
sulphonation, Vilsmeier-Haack reaction, Friedel-Crafts reaction. Furan: Diels-Alder
reaction, Ring opening. Pyrrole: Acidity and basicity of pyrrole. Comparison of
basicity of pyrrole and pyrrolidine.

3.3.5. Pyridine: Basicity. Comparison of basicity of pyridine, pyrrole and piperidine.
Sulphonation of pyridine (with and without catalyst), reduction and action of sodamide
(Chichibabin reaction).
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Unit I:

1. Barrow, G.M. Physical Chemistry Tata McGraw-Hill (2007).

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

3. Kotz, J.C., Treichel, P.M. & Townsend, J.R. General Chemistry CengageLearning India
Pvt.Ltd., New Delhi (2009).

4. Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998).

5. Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co., NewYork (1985).

6. K.L.Kapoor A textbook of Physical Chemistry3™ Ed. vol.1,2Macmillan Publishing Co.,

NewDelhi(2001)

Unit I1:
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