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1 By the end of this course the students will be able to:

describe the fundamental principles of quantum chemistry .

----

1,

2 state the fundamental postulates of quantum mechanics. 2

3 study the postulates of quantum mechanics to chemistry. 3

4 study the solution of Schrodinger equation for some simple systems.
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Module Title: quantum chemistry

Module lD: cHM 243

Prerequisite (Co-requisitel : MATH-201

Co-requisite:

Course Level: 5th level

Credit Hours: 3
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Module Description

Upon the completion of this course the student will be able to: Realizing the drawbacks of the classical

Module Aims ; .Jrrll silli

3 J. 1 f-i-
-

Jr.}J Y

None

; lfull ei.j

mechanics and the essential need of new type of mechanics to deal with the microscopic systems.
understanding the nature and framework of quantum mechanics. Applying the quantum mechanics to
solve problems in chemistry regarding atomic structure, bonding in molecules and spectroscopy.

(064041055 /s) -}r.ilrJ i?-tJire-rll 6_rlj irJ.jlr .J rjJl ilrstl iJ6,



G

5 develop physical intuition, mathematical reasoning, and problem solving skills 5

5 be further prepared for the necessarily rigorous sequence in chemistry courses needed the
quantum chemistry.

6
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(subjects)

3 1

3 1 Origins of quantum theory, wave-particle duality and postulates of quantum
mechanics

1 Schrtidinger Equation, quantum mechanical operators and Eigen value
Equation

6 2 Wave functions and Probability and expectation Values , Free particle and
.Particle-in a one, two and three dimensional box.

6 2 Qualitative treatment of simple harmonic oscillator model
motion and Rigid rotator model of rotation of diatomic mot::i:w

3 t

Learning Outcomes; Successful Students will be able to : ;p!8lt ots. -,Se

Course Contents: ;.,r.Jfull dJir.

1 lllustrate, qualitatively and quantitatively, the role of photons in understanding phenomena

like the photoelectric effect and Compton scattering

1

2 Mention the basic concepts and principles of quantum mechanics: The Schr6dinger equation,
the wave function and its physical interpretation, Eigen values and Eigen functions,

expectation values and uncertainty.

2

Solve the Schrtidinger equation for simple one-dimensional systems and conclude the
probabilities, Eigen and expectation values for these systems

4 Compare between the different energies of the rigid rotors and harmonic oscillator models
based on the solution of their Schrtidinger equation

5 Work effectively both in a team, and independently on solving chemistry problems Use lT and

web search engines for collecting information.
5

Qualitative treatment of hydrogen atom and hydrogen-like ions I G-
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lntroduction to the nature of quantum mechanics and chemical physics -
basic concepts and definitions - limitations of the classical mechanics and
historical development of the quantum theory; Planck's quantization
principle and its application in solving many problems such as black body
radiation, photoelectric effect, Bohr theory of Hydrogen atom, the de Broglie
hypothesis, and the Heisenberg uncertainty principle

3

3

4
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6 2 nger equation for many-electron atoms, The Born-Oppenheimer
.approximation, Variation theorem and application to simple systems

Schrodi

5 2 Qualitative description of LCAO-MO treatment of homonuclear and
heteronuclear diatomic molecules

6 2 Molecular Orbital (HMO) theory and its application to simple
polyenes (ethene, butadiene)
Simple HUckel
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