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(Course Description) @l ciuay .2
This course addresses the methods used in quantum mechanics and ab initio molecular
electronic-structure theory. Its focus is at wave-function-based methods and their origin in
fundamental quantum mechanics. The course covers the following topics: Revision of
Quantum chemistry: Mathematical tools of Quantum chemistry. The postulates of Quantum
mechanics. Particle in a box . Vibrational Harmonic Oscillator. Angular and spin momentum.
Hydrogen like atom. Perturbation theory. The Variation method. Molecular Electronic atom .
Diatomic Molecules. Huckel Theory. Symmetry
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(Course Objectives) (guuall cilaai 4

General Objectives : Understand the Basics of quantum mechanics and its application in
chemistry, which includes: Revision of Quantum chemistry: Mathematical tools of Quantum
chemistry. The postulates of Quantum mechanics. Particle in a box . Vibrational Harmonic
Oscillator. Angular and spin momentum. Hydrogen like atom. Perturbation theory. The
Variation method. Molecular Electronic atom . Diatomic Molecules. Huckel Theory. Symmetry
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After completing this course, the student should demonstrate the knowledge and ability
to:

After finishing this course, students will be able to understand and apply the concepts
quantum mechanics to tackle common problems in chemistry, including spectroscopy.

(Course Policies: Attendance Policy) us<aallg 4alal) aulsd) 5

Course participants are expected to master the material from Calculus I and Il and

physical 3

1. This course will require weekly problem sets. A thorough understanding of each
problem set will help you master the concepts.

2. The course will have two exams plus a final exam.

3. Classes will involve hands-on worksheets to summarize key ideas/results and to
practice new material. Participating in the in-class exercises will help you master
the concepts.

Students will be expected to prepare course material as indicated in reading
assignments.

. Itis your responsibility to get copies of the lecture & recitation material

. Attendance at all classes will be recorded and is mandatory. Please make sure
you read and fully understand the University of Al Al Bayte Attendance Policy.
This policy will be strictly enforced.
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(Course Content) @uwwall (s giaa .6
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Revision of Quantum chemistry: Mathematical tools of Quantum
chemistry. The postulates of Quantum mechanics

Particle in a box .

Vibrational Harmonic Oscillator

Angular and spin momentum

Hydrogen like atom

Js¥ eyl

Perturbation theory.

The Variation method

Molecular Electronic atom




. Diatomic Molecules.
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Huckel Theory.

Symmetry

Revision

Spectroscopy
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In class Questions,
Presentation, Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes,
Case studies,
and in class
questions

Understand the basic
concepts of quantum
mechanics.

In class Questions,
Presentation, Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes,
Case studies,
and in class
questions

Understand basic
concepts of particle in a
box

In class Questions,
Presentation, Quizzes,
Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes, Case
studies, and
in class
guestions

Understand basic
concepts of Vibrational
and rotational
spectroscopy.

In class Questions,
Presentation, Quizzes,
Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes, Case
studies, and
in class

Understand basic
concepts of Angular and
spin momentum.




questions

In class Questions,
Presentation, Quizzes,
Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes, Case
studies, and
in class
questions

Understand basic

concepts of Perturbation

theory.

In class Questions,
Presentation, Quizzes,
Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes, Case
studies, and
in class
questions

Understand basic
concepts of The
Variation method.

In class Questions,
Presentation, Quizzes,
Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes, Case
studies, and
in class
questions

Understand basic
concepts of Molecular
Electronic atom .

In class Questions,
Presentation, Quizzes,
Exam

Class notes - Problem sets
and solutions

Class Discussions,
website development

Lecture,
Presentation,
quizzes, Case
studies, and
in class
questions

Understand basic
concepts of Diatomic
Molecules. Huckel
Theory. Symmetry
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Physical Chemitry
Ira N. Levine

Oxford press

2017
7 Edition

https://oup-arc.com/access/pchemlle
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Physical Chemistry” by Thomas Engel and Philip Reid, 3rd edition. Pearson

Prentice Hall, 2011 The companion website corresponding to this publisher is: -1
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Physical Chemistry” K. J. Laidler and J.H. Meiser, 3rd Edition, Houghton Mifflin
Company, 1998.
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