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University of Management & Technology

School of Science
Department of Chemistry

	CH(MS)-630 Computational Chemistry

	Lecture Schedule
	
	Semester
	

	Pre-requisite
	
	Credit Hours
	3

	Instructor
	Dr. Naveen Kosar
	Contact
	naveen.kosar@umt.edu.pk

	Office
	
	Office Hours
	

	Course Description
	Today, computational chemistry is greatly involved in the world of chemical synthesis, materials chemistry and chemical engineering. Whether it is synthetic, electrical, mechanical, environmental, energy or other chemical fields, the guidelines and justifications from computational chemistry are key factors which must be known. The curriculum is designed to prepare the undergraduate for work in the highly diverse computational chemistry profession. All practical fields have unique bonds with the computational chemistry. So, this course introduces the fundamentals of computational chemistry and covers the concepts such as the quantum mechanics and molecular mechanics, Schrodinger wave equation, ab initio and DFT, Monte Carlo and molecular mechanics methods etc. The course is taught using a problem-solving approach.

	Expected Outcomes
	In future, global problems and issues will require an in-depth understanding of computational chemistry to have a global solution. Upon completion of this course, students will be able to understand different computational methods, the structure and property relationships of different materials; they will be ready to meet the challenges and opportunities of creating products especially nanomaterials and processes, controlling corrosion & oxidation, manipulating complex systems, and managing technical operations in experimental labs and industries.  

	Textbook(s)
	“Computational Chemistry, Introduction to the Theory and Applications of Molecular and Quantum Mechanics” 3rd Edition, Errol G. Lewars, 2016, Springer International Publishing, Switzerland.
	“Introduction to Computational Chemistry” 2nd Edition, Frank Jensen, 2007, Wiley Publisher

“Exploring Chemistry with Electronic Structure Methods: A Guide to using Gaussian” James B. Foresman and A. Eleen Frisch, 3rd Edition 2015, Gaussian Inc. Wallingford, CT.

	Grading Policy
	· Quizzes+Assignments+Presentation:          10%+10%+5%= 25%

· Midterms:                         25%
	· Final Term:  50%




Course Schedule
	Week
	TOPICS

	1
	Introduction to computational chemistry and potential energy surface

	2
	Optimization, single point energy, frequency, scan of compounds through software

	3
	Quantum mechanics methods

	4
	Hartree-Fock Thoery

	5
	Post Hatree-Fock methods

	6
	Density functional theory

	7
	Time-Dependent DFT

	     8
	Basis sets

	9
	Cost and accuracy of computational methods

	10
	Solvation

	11
	Semi-empirical methods

	12
	Force filed Molecular Mechanics

	13
	Geometric Properties of organic and inorganic compounds

	14
	Spectroscopic studies

	15
	Monte Carlo 

	16
	Molecular dynamics


