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Unit Description in Detail Weightage (%) 

I Theoretical treatment of Atomic Structure and Chemical Bonding: Localized 

band approach, hybridization, delocalized approach to bonding and MO 

theory as applicable to diatomic and polyatomic molecules (few examples 

have to be worked out); Chemical applications of group theory: Symmetry 

Elements, Symmetry operations, Point groups, transformation matrices, 

molecular properties, character table. 

25% 

II Chemistry of main group elements and their compound-D block elements, 

electronic structure and properties, F block elements-lanthanoid and actanoid 

chemistry, Allotropes of carbon and boron clusters, inner transition elements-

Spectral and magnetic properties, analytical applications. 

25% 

III Organometallic compounds-synthesis, bonding, structure and reactivity and 

applications in homogenous catalysis, concept of catalysis, catalytic reactions 

including isomerisation, hydrogenation, addition, polymerization, oxidation 

(examples of each of it) 

25% 

IV Principles of Stereochemistry: Conformational analysis, isomerism, chirality-

generation of chiral centre, reaction of chiral molecules, generation of second 

chiral character and related configurations; Reactive intermediates and 

organic reaction mechanisms, types and formation of reaction intermediates, 

electron delocalization, generations of Carbocations, Carbanions, Carbenes, 

nitrenes, arynes, free radicals and ion radicals  

25% 
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