QUANTUM CHEMISTRY  (Level 2, 3 CU)

a.  Brief course description:


The application of quantum mechanics to fundamental problems in chemistry

b.  Course objectives:

At the end of the course, the student is expected to:

· Describe the basic models of quantum mechanics and apply them to problems in physical chemistry.

· Apply the basic principles of calculus to concepts in quantum chemistry.

· Demonstrate that quantum mechanics is needed to describe the world around us, and its relationship with descriptive chemistry.

· Show the importance of computers in the analysis of electronic structures of molecules.

c.  Detailed description:

Fundamental Concepts

· Failures of classical mechanics, wave-particle duality, Schrodinger equation, eigenfunctions.  (6 hours)

Model Systems

· Particle-in-a-box, harmonic oscillator, rigid rotor, hydrogen atom, spectra of vibrations and rotations (20 hours)

Atoms and Molecules

· Multielectron atoms, aufbau principle, quantum mechanics for molecules (8 hours)

Computational methods

· Huckel theory, self-consistent field theory, Hartree-Fock theory, approximate treatments, ab initio treatments  (11 hours).

d.  Mode of delivery:  Lectures, modules, assignments and tutorials

Assessment:
Tests and assignments (30%), and final exams (70%)

