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I'** Year / II" Semester as per CBCS
- B.Se. (Chemistry) - Physical and General Chemistry

_ PHYSICAL CHEMISTRY -

) UNIT-I

So_hdgnte: Symmetry in crystals. Law of constancy of interfacial angles. The law of rationality
of indices. The law of symmetry. Definition.of lattice point, space lattice, unit celf. Bravis lattices
and‘ crystal systems. X-ray diffraction and crystal structure, Bragg’s law. Defects in crystals.
Stoichiometric and non-stoichiometric defects.

UNIT-11
Gasecl)us State: Compression factors, deviation of real gases from ideal behavior. Vander Waal's
equation of state, P-V Isotherms of real gases, Andrew's isotherms of carbon dioxide, continuity
of state. Critical phenomena. The vander Waal’s equation and the critical state. Law of corre-
S[;fqndtlng states.Relationship between critical constants and vander Waal’s constants. Joule Thomson
effect. .
Liq uid State: Structural differences between solids, liquids and gases. Liquid crystals, the meso-
n_10rPh|c state. Classification of liquid crystals into Smectic and Nematic. Differences between
liquid crystal and solid/liquid. Application of liquid crystals as LCD devices.
UNIT-IIL ‘ ‘ .
Solutions: Liquid-liquid - ideal solutions, Raoult’s law, Ideally dilute solutions, Henry’s law. Non-
ideal solutions. Vapour pressure - composition and vapour pressure- temperature curves, Azeo-
tropes-HCI-H,O, ethanol-water systems and fractional distillation. Partially miscible liquids-phe-
nol-water, trimethylamine-water, nicotine-water systems. Effect of impurity on consulate tem-
perature. Immiscible liquids and steam distillation. - ' '
Nernst distribution law. Calculation of the.partition coefficient. Applications of distribution law,
" GENERAL CHEMISTRY

‘ UNIT-IV
Surface Chemistry: Definition of colloids. Solids in liquids(sols), preparation, purification, prop-
erties - kinetic, optical, electrical. Stability of colloids, Hardy-Schulze law, protective colloid..
Liquids in liquids (emulsions) preparation, properties, uses. Liquids in solids (gels) preparation. -
uses. Adsorption: Physical adsorption;chemisorption. Freundlisch, Langmuir adsorption isotherms.
Applications of adsorption o BA P - ;
Chemical Bonding: Valence.bondtheory, hybridization, VB theory as applied toCIF,, Ni(CO) ,
Molecular orbital theory- LCAO method, construction of M.O. diagrams for homo-nuclear and
hetero-nuclear diatomic molecules (N,, O,, CO and NO). _ -
UNIT-v

- -

Stereochemistry of Carbon Compounds: Molecular representations- Wedge, Fischer, Newman.
and Saw-Horse formulae. Optical isomerism: Optical activity- wave nature of light, plane polarised
light, optical rotation and specific rotation. Chiral molecules- definition and criteria(Symmetry
elements)- Definition of enantiomers and diastereomers — Explanation of optical isomerism with
examples Glyceraldehyde, Lactic acid, Alanine, Tartaric acid, 2,3-dibromopentane. D,L and R,S
configuration methods and E,Z- configuration with examples.
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e

INORGANIC CHEMISTRY
UNIT -1 : :

1. P-block elements—I

Group-13: Synthesis and structure of diborane and higher boranes
(B,H,,and B sH,), boron-nitrogen compounds (B,N,H, and BN)
Group - 14: Preparation and applications of silanes and silicones.

Group - 15: Preparation and reactions of hydrazine, hydroxylamine.
UNIT-1I y

1. P-block elements -II
Group - 1'6: Classifications of oxides based on (i) Chemical behaviour and
(ii) Oxygen content.
Group-17: Inter halogen compounds and pseudo halogens.

2. Organometallic Chemistry

Definition - classification of Organometallic compounds - nomenclature, preparatlon, properties
and applications of alkyls of Liand Mg, -

ORGANIC CHEMISTRY . -
UNIT-III o

1. Structura] theory in Organic Chemistry

Types of bond fission and organic reagents (Electrophilic, Nucleobhilic, and free radica‘ll reagents
including neutral molecules like H,O,NH & AICl,).

Bond polarization : Factors influencing the polarizatioﬁ of covalent bonds, electro negativity -
inductive effect. Application of inductive effect (a) Basicity of amines (b) Acidity of carboxylic
acids (c) Stability of carbonium ions. Resonance or Mesomeric effect, application to (a) acidity

of phenol, and (b) acidity of carboxylic acids. Hyper conjugation and its application to stablhty of
carbonium ions, Free radicals and alkenes, carbanions, carbenes and nitrenes. .

Types of Organic reactions : Addition - electrophilic, nucleophilic and free radical. Substitution -
electrophilic, nucleophilic and free radical. Elimination- Examples.
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UNIT-1V
5. Acyclic Hydrocarbons

Alkenes - Preparati{on of alkenes. Properties: Addition ?f hydrogejn ) h?i:;f[&yd'rog?naﬁonanf
stability of alkenes. Addition of halogen and its mechan |?|T1. Addltnon.o » Mar ko"'ko"’sm
addition of H,0, HOX, H,SO, with mechanism and addition c')F HBr. in th.e pfesem‘:e of pergy
(anti - Markm}ikov’s addit-ion). Dienes - Types of dienes, reactl'Ol‘IS of conjugated dienes. ],23&1
1.4 addition of HBrto 1,3 - butadiene and Diel’s - Alder reaction.

Alkynes - Preparation by dehydrohalogenation of dihalides, dehalogenation of tetrahalides P

erties; Acidity of acetylenic hydrogen (formation of Metal acetylides). Preparation of highy

acetylenes, Metal ammonia reductions, Physical properties. Chemical reactivity - elf:ctrophmc

addition of X, HX, H,O (Tautomerism), Oxidation with KMnO,, 0s0,, reduction an
. Polymerisation reaction of acetylene.

6.  Alicyclic hydrocarbons (Cycloalkanes)

Nomenclature, Preparation by Freunds method, Wislicenus method. Properties - reactivity o
cyclopropane and cyclobutane by comparing with alkanes

» Stability of cycloalkanes - Bagyers
strain theory,

Sachse and Mohr predictions and Pitzer’s strain theory. Conformational structure
of cyclobutane, cyclopentane, cyclohexane,

UNIT-V
1. Benzene and its reactivity

Concept of resonance, resonance energy. Heat of hydrogenation, heat of combustion of B
d orbital picture of Benzene. Concept of aromaticily*

- application to Benzenoid (Benzene, Naphthalenc) and
openyl cation, cyclopentad ienyl anion and tropylium catior

aromaticity (definition), Huckel’s rule
Non - Benzenoid compounds (cycldpr

alkylation-and acylation. Orientation of
directing groups. Ring activating and deactijy

tion of various groups like NO, and Phenolj
groups (ii) Carboxy,

: o ‘ ts
aromatic substitutiop - Definition of ortho, para and

. ) . el

ating groups with examples (Electronic mterpfly
‘i : o th

¢). Orientation of (i) Amino, methoxy and

hitro, nitrile, carbony| ang sulphonic aciq groups (iii) Halogens
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