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Contents Allocation 
of lectures 

Month wise schedule to 
be followed 

Tutorial/Assignments/ 
Presentations etc. 

Unit – 1: Atomic Structure  
Review of: Bohr’s theory and its 
limitations, Heisenberg 
uncertainty principle, Dual 
behaviour of matter and radiation, 
De-Broglie’s relation, Hydrogen 
atom spectra, need of a new 
approach to atomic structure. 
Time independent Schrodinger 
equation and meaning of various 
terms in it. Significance of ψ and 
ψ2 , Schrödinger equation for 
hydrogen atom, radial and 
angular parts of the hydrogen 
wave functions (atomic orbitals) 
and their variations for 1s, 2s, 2p, 
3s, 3p and 3d orbitals (Only 
graphical representation), radial 
and angular nodes and their 
significance, radial distribution 
functions and the concept of the 
most probable distance with 
special reference to 1s and 2s 
atomic orbitals. Significance of 
quantum numbers, orbital angular 
momentum and quantum 
numbers ml and ms, Shapes of s, 
p and d atomic orbitals, nodal 
planes, discovery of spin, spin 
quantum number (s) and 
magnetic spin quantum number 
(ms). Rules for filling electrons in 
various orbitals, electronic 
configurations of the atoms, 

14 
 

1nd week of January- 3rd  
week of February 

● Syllabus 
Overview 

● References 
Books 

● Lectures\ 
● Numericals 



stability of half-filled and 
completely filled orbitals, concept 
of exchange energy, relative 
energies of atomic orbitals, 
anomalous electronic 
configurations. 

Unit – 2: Chemical Bonding and 
Molecular Structure 
 Ionic Bonding: General 
characteristics of ionic bonding, 
energy considerations in ionic 
bonding, lattice energy and 
solvation energy and their 
importance in the context of 
stability and solubility of ionic 
compounds, statement of Born-
Landé equation for calculation of 
lattice energy (no derivation), 
Born Haber cycle, covalent 
character in ionic compounds, 
polarizing power and 
polarizability, Fajan’s rules. Ionic 
character in covalent compounds, 
bond moment, dipole moment and 
percentage ionic character.  
Covalent bonding: VB Approach: 
Shapes of some inorganic 
molecules and ions on the basis 
of VSEPR and hybridization with 
suitable examples. Concept of 
resonance and resonating 
structures in various inorganic 
and organic compounds. MO 
Approach: Rules for the LCAO 
method, bonding and antibonding 
MOs, MO treatment of 
homonuclear diatomic molecules 
of 1st and 2nd periods (including 
idea of s-p mixing) and 
heteronuclear diatomic molecules 
such as CO, NO and NO+ .  

16 4th week of February – 
4th week of April  
 
 
 
 
 

● Lectures 
● Class discussion 
● Assignment 
● Problem solving 
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