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This course is designed primarily for students who are pursuing a master
degree in chemistry. Lecture classes will cover a number of fundamental
topics in Chemical Bonding and Structure, including :

Atomic Structure

. Valence Bond Theory - Hybrid Orbitals and Molecular Structure
Point Groups and Molecular Symmetry

. Representations of Groups and Character Tables

Symmetry and Vibrational Spectroscopy

. Symmetry and Chemical Bonding, MO Theory

The Solid State — Crystal Structure, Lattice, and Space Groups
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1 The major objective of the C4 ABCD
course is to learn how to
relate such fundamental
knowledge to the
contemporary cuttingedge
research in inorganic
chemistry,
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1 | 09/13 | Atomic structure. The electronic structure of the
hydrogen atom.

2 | 09/20 | Atomic states and terms. Electron shielding, Hund’s
rules, Molecular magnetism,




3 | 09/27 | Valence bond theory. Resonance, Concept of
hybridization, VSEPR theory,

4 | 10/04 | Symmetry elements and operations, Symmetry point
groups.

5 | 10/11 | Systematic symmetry classification of molecules,

6 | 10/18 | Basis functions, characters and representations of
symmetry point groups. Mulliken labels, character
tables, reducible representations,

7 | 10/25 | Some applications of group theory: Chirality.
Representations for normal vibrations,

8 | 11/01 | IR and Raman spectroscopy in structure elucidation,

9 | 11/08 | Molecular orbital (MO) theory. H2+, H2 and
homonuclear diatomic molecules. MO's of molecules
ABx, (x = 1, 2). Group orbitals, Walsh diagrams,

10 | 11/15 | BFEF R

11 | 1122 | MO’s of molecules ABx (x = 3, 4) and diborane,

12 | 1129 | MO’s and bonding modes of the most important
polyatomic ligands: CO, ethylene, acetylene, NO2-,
allyl and Cp anions; arene and phosphine complexes,

13 | 12/06 | MO’s of molecules ABx (x = 5, 6)

14 | 12/13 | Comparison of pictorial method and theoretical
treatment of finding SALCs in MO theory,

15 | 1220 | Band theory - Insulators, Semiconductors, and
Conductors,

16 | 12/27 | Crystal Structure — Translation vectors and lattices.
Unit cell and lattice types. Basic crystal structure
types.

17 | 01/03 | Crystal Structure — Point groups and Space groups.
Crystal structure determination,

18 | 01/10 | FAKFHHK
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