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KARNATAKA STATE WOMEN’S UNIVERSITY, BIJAPUR
SEMESTER SYSTEM SYLLABUS IN CHEMISTRY FCR THE
B.Sc DEGREE COURSE (I-VI SEMESTER)
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FIRST SEMESTER (PAPER-) No. of Lectures: 60 Hrs ¢
CHEMT-1.1 INORGANIC CHEMl/STRY 20 Hrs
: 1. Atomic Structure 07 Hrs
2. Periodic Properties 05 Hrs
g 3. Principles of Volumetric Analysis 08 Hrs
CHEMT-1.2 = ORGANIC CHEMISTRY 20 Hrs
_ 1. Basics of Organic Reaction Mechanism 06 Hrs
i 2. Alkanes 04 Hrs
3. Alkenes 05 Hrs
4, Alkyhes 05 Hrs
CHEMT-1.3 PHYSICAL CHEMISTRY 20 Hrs
1. Gaseous State 05 Hrs
2. Liquid State 04 Hrs
3. Solid State ; 06 Hrs
4. Colloidal State 05 Hrs

CHEMT P-1.4 LABORATORY COURSE (PRACTICAL-I) 96 Hrs )

1. Laboratory Techniques (For Practice only)
2. Inorganic Volumetric Analysis
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FIRST SEMESTER (PAPER-) No. of Lectures : 60 Hrs

CHEMT - 1.1 ¢ INORGANIC CHEMISTRY

s Atomic Structure
Shapes of s, P d orbitals. Aufbau and Pauli exclusion
multiplicity rule. Electronic configuration of the elements,
charge.

2 Periodic Properties

e P

20 Hrs

7Hs
principles, Hunds
effective nuclear

5 Hrs

Atomic and ionic radii, ionisation energy. slectron affinity and electronegativity

definition, methods of determination or evaluation, trends in

periodic table and

applications in predicting and explaining the chemical behaviour.

3 Principles of Volmetric Analysis

9 Hrs

Titration, types of titrations, equivalence point, choice of indicator, standard

solutions, (Normality, Molarity and ppm), primary standard.

a. Acid-base titrations: types, acid base indicator, Ostwald's theory, indicator

constant and pH. Derivation of an oxpression for the rel
pH and indicator constant.

ationship between

p. Precipitation titrations: Adsorption indicator, determination of chloride

¢c. Redox titration: Redox indicators and their choice (vfith reference to

biphenylamine)

d. Complexometric titration: Metal ion indicator, volumetri
Ca*? using EDTA.

¢ determination of
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CHEMT-1.2 - ORGANIC CHEMISTRY 20 HRE
Basics of Organic Reaction Mechanism 6 hrs

Types of bond cleavage, Reactive intermediates — Carbocations, carbanions,
carbon free radicals and carbenes. Types of reagents — Electrophiles and
nucleophiles. Types of organic reactions — Addition, substitution, and elimination with
examples, inductive and resonance effects.

2. Alkanes 4 hrs

Nomenclature (IUPAC) and isomerism in alkanes upto C6. General methods
of synthesis (Reduction of alcohols, aldehydes / ketones and carboxylic acids, Wurtz
reaction, Kolbes, reaction, Corey-House reaction. Relative reactivity of alkanes in
halogenation. Free radical mechanism of chlorination of methane, pyrolysis.

< Alkenes 5 hrs

Nemenclature (IUPAC) and isomerism in alkenes upto C5. General methods
of preparation — dehydration of alcohols and dehydrohalogenation of alkyl halides.
Regeospecificity in alcohol dehydration, the Saytzeffs rule, Hofmann's elimination.
Reactions of alkenes — Mechanism of electrophilic addition of X2, HX, H0,_
Morkownikoff rule, peroxide effect, hydrobaration — oxidation. Ozonolysis and its
importance in the identification of alkenes.

4, Alkynes: " Shrs

Nomenclature  (IUPAC) and general  methos of preparation -
Dehydrohalogenation of vicinal and geminal dihalides and higher alkynes from
acetylene and terminal alkynes. Reactions of alkynes - Mechanism of electrophilic
addition reactions (2ddition of H20, CN, Br; and alcohols). Acidic nature of alkeynes.
Formation of alkynides, oxidation with KMNO,. Hydroboration-oxidation, metal-

\‘- ammonia reductions, chloroprene synthesis and uses.



CHEMT:1.3 — 1 PHYSICAL CHEMISTRY 20 Hrs

o
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Gaseous State ‘ 5 Hrs
Critical Phenomena: PV isotherms of real gases, continuity of states, the
isotherms of van der Walls equation, relationship belween critical constants
and van der Walls constants, the law of corresponding states, reduced
equation of state.

Molecular velocities: Root mean squarc, average and most probable
velocities, Qualitative discussion of the Maxwell's distiibution of molecular
velocities, collision number, mean free path and collision diameter.

Liquid State 4 Hrs
Intermolecular forces, structure of liquids (a qualitative description), structural
differences between solids, liquids and gases. Liquid Crystals: Difference
between liquid crystal, solid and liquid, classification, structure of nematic and
chlolestric phases.

Solid State 6 Hrs
Laws of Crys:allography
a. Law of constancy of interfacial angles
b. Law of ra ionality of indices :
c. Law of symmetry, symmetry elements in crystals
X-ray diffraction by crystals, derivation of Bragg equation, determination of
crystal striicture of NaCl

Collvidal state 5 Hrs

Electrical prop ariies, stability of colloids, protective action, Hardy-Schulze Law,
Gold number.

Liquids in liquids (emulsions) : Types of emulsion, preparation, emulsifiers.

Liquids in solids {gels): Classification, preparation and properties, inhibition,
general applicatior s of colloids.
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SECOMD SEMESTER (PAPER-) Mo. of Lecturers : 60 Hrs ‘.:m’“- =5
CHEMY — 2.1 : INOIRGANIC CHEMISTRY 20Ths
1 s-Block elements 12 Hrs

Alkali metals: Comparative study of properties of group 1A elements. Physical
properties, electronic configuration, atomic radius, softness, density, melting
and boiling points, ionisation energy, clectronegative character, oxidation
state, flame colourisation and its cause. Chemical properties-rcactivity of
metals-action of air and water, hydrogen, halogens, formation of amalgams.

Comparative study of properties of compotinds of alkali metals such as oxides
and peroxides, bicarbonates, hydroxides, carbonates, halides and nitrates.

Explanation for anomalous behaviour of lithium and its compounds, diagonal
relation between lithium and magnesium, causes for such relation with respect

S to hardness, high melting point boiling points, reaction with water, formation of
nitrides, flourides, solubility of chlorides, flourides, bicarbonates, hydroxides
and thermal decomposition of nitrates.

Alkaline Earth Metals:

Comparative study of properties of Group lIA elements, properties, electronic
configuration, melting and boiling points, softness, density, ionisation energy,
hydration of ions, electropositive character, flame colouration and its causes,

Comparative study of the properties of compouncs such as oxides,
hydroxides, bicarbonates, and carbonates, sulphates and halides (Solubility,
thermal decomposition, amphoteric and basic. nature, reaction with water
formeiion of more soluble bicarbonates from carbonates, deliquescent
property wherever applicable).

P p-Block Eleiment & Hrs
- Comparative study of Boron family clements with respect to electronic
S~ configuration, atomic radius, ionisation eneryy and electron affinity. Diagonal

relationship between boron and aluminium, preparation, properties, uses, and
structure of diborane, borazole.

Comparative study of Carbon family elements with respect to electronic
- configuration, atomic radii, ionisation encigy, electron affinity. Structural
features of diamond and graphite.
Halogens: Structure of iodic acid and iodine pentoxide, pseudohalogens and

interhalogens.
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CHEMT-2.2 ~ ORGAMIC CHEMISTRY 20 HRRS
ey
1 Cycloalkanes G hirs \
Nomenclature, General methods of synihesis (Frund's reaction, Dickmann’s
method from calcium salts of dicarboxylic acids). General reactions. Stability of N\

cycloalkanes — Bayer's strain theory and ils limitations. Sachses - Mohr's theory of
stainless rings.

2 Arenes & Aromaticity 9 rs

Nomenclature of benzene derivative:s, modaerm concept of structure of benzene
(including molecular orbital picture), Aromaticity -- Huckel's rule (examples-benzene
naphthalenc, anthracene and phenanthiene). Aromatic Electrophilic substitution --
General pattern of the mechanisin, role of « and x complexes. Mechanisin of
nitration, halogenation, sulphonation, mercuratin and Friedel Crafts reaction. Energy
profile diagrams. Activating and dee ctivating substituents.

Orientation -~ Rules of orientation, orienting influence of substituents in toluene,
chlorebenzene, nitrobenzene and phenol. Orientation in disubstituted benzene Side
chain oxidation reactions of benzeng, Birch reduction.

3. Aromatic Nitro Compound s 5 his

Preparation of aromatic nit ocompounds, reduction of nitrobenzene in acid,
alkali and neutral medium. Elect ophilic and nucleophilic substitution reactions of
nitrobenzene.



















































