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The course covers the applications of computers in chemistry including Topics discussed include
chemistry and computer representation of chemical structures, databases in chemistry, molecular
modelling, pattern recognition, optimization, regression analysis, multivariate calibration, artificial
intelligence and QSAR. Applications of these methods in data analysis, structural searching,
prediction of molecular properties and drug design. A combination of lectures, lab work, exercises,
and classroom demonstrations (including overhead transparencies, board, Lecture progress Quizzes,
and videotaping); computer packages will be used
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Computer aided approach to explain the the applications of computers in chemistry including
Topics discussed include chemistry and computer representation of chemical structures,
databases in chemistry, molecular modelling, pattern recognition, optimization, regression
analysis, multivariate calibration, artificial intelligence and QSAR. Applications of these
methods in data analysis, structural searching, prediction of molecular properties and drug
design .
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After completing this course, the student should demonstrate the knowledge and ability
to:

Understand the basics applications of computer in chemistry (i.e., database and search
engine...etc)

Understand and know the basic method of computer representation of chemical
structure (i.e., ESL, Smile Connection table..etc)

Acquire information about chemmoetric , cheminformatics, molecular modelling
computational chemistry..

Understand the basics of optimization , Drug design and the role of computer on that

Gain the practical skills in practical computer application in chemistry using deferent
software ( Chem sketch, Chemoffice, Crocodile for chemistry. Origin and Excel,
Hyperchem and Argus Lab, ...etc)
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Introduction and Hose keeping: Projects description and project ‘
distribution JsY)
Computers, operating systems,

Introduction to Computational Chemistry Chemometrics,
Chemoinformatics
Data Processing

Computer Representation of chemical structures :
Fragment code, linear notation, SMILES and connection tables

Data bases in chemistry, Theoretical and Practical aspects

Modelling and Computational Chemistry , Theory and Application




Software for Computional Chemistry, Hyper Chem, Arguslab..etc
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Optimization, General concept and Practical aspect

Crocodile software

Chemistry Drawing program

Mathematical software : Regression Analysis Simple linear regression,
weighted least squares and nonlinear regression, Curve fit ...etc using
Origin Graphing software and Excel Software
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Mathematical software : Regression Analysis Simple linear regression,
weighted least squares and nonlinear regression, Curve fit ...etc using
Origin Graphing software and Excel Software
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Quantitative structure activity/property relationships, applications in
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In class Questions, Presentation, Exam

Class
Discussions,
website
development

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

Students  will
understand how
to represent
chemical
structures using
computers

In class Questions, Presentation, Exam

Class
Discussions,
website
development

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

Students  will
understand how
to use the
chemical
databse

In class Questions, Presentation,
Quizzes, Exam

Class
Discussions,
website
development

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

Students will
understand how
to represent
chemical and
calculate
chemical
properties using
Visualization
software

In class Questions, Presentation,
Quizzes, Exam
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website quizzes, Case understand how
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class questions software

(Origin , Excel
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application
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(Text Book) el qlisl) 2

Guide to Microsoft Excel 2002 for Scientists and Engineers, 3rd edition, i s all
Berhnhard V. Liengme, Newnes Elsevier (2000)
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Computational Chemistry” by E. G Lewars, 2" edition. Kluwer Academic Publishers,
2011.

“Physical Chemistry” by Thomas Engel and Philip Reid, 3rd edition. Pearson
Prentice Hall, 2011.




