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(0+2) University Requirement i
) 2 0+2)2 Aada 2
(0+2) University Requirement i
- Aale 4 jalas) 4x 3
+ -
3 (0+3)3 Scientific English SENG-101
3 General Biology BIOL-101
(0+3)3 Y aulal) i dasie s
- 3 Introduction to Computer Science CSI-101
3 (0+3)3 [ el cuM-101 | ©
) General Chemistry-1 )
16 Total
Second Level (Ul (s sl
Cad) allaiial) Glaagl e | cleludl e AL au A ey ady 2
S aalinal) Aladl
- 1-4dle el
+ -
3 (0+3)3 General Physics-1 PHYS-101 !
gl 11 o MATH-131 | ,
- 3 (1+0+2)3
Basis of Mathematics
dle lasS D CHM 102
CHEM-101 3 (2+2)4 General Chemistry-2 3
ALt LS
CHEM-101 3 (2+2)4 1.,, shaa CHM 111 4
analytical chemistry1
4 1- 4 e clasS CHM 121
CHEM-101 (2+3)5 Organic chemistry-1 5
2 el 5 alall )l CHM 131
CHEM-101 (2+1)3 Phases of Substances and Solutions 6
18 Total
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CHM 111 3 (2+2)4 PRRRERIRNES CHM 212 | 2
Analytical chemistry 2
CHM 121 4 (2+3)5 2- 4 pae LS CHM 222
Organic chemistry-2 3
2 Lt ) e gana eliaS
CHMI102 (0+2)2 Main Group Chenistry CHM 241 4
MATH 131 3 4(1+0+3) JalSi s Joaldsi s MATH-201 | 5
Calculus-1
PHYS-101 3 )42(2+ 2-4ale Ly PHYS-201 6
General Physics-2
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2 5 2 Ao sana dads allaia 7
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Lidl) S (llata
) 2 (0+2)2 GRS i 3
Elective college requirements
3 Audladie e dala 4y e LS CHM 223
CHEM-222 4(2+2) Heterocyclic organic chemistry 4
241 CHEM 3 (0+3)3 LIEEY) paliall clasS CHM 242
Chemistry of Transition Elements 5
3 4(2+2) Al Ko elasS CHM 232 6
MATH-201 Chemistry of Thermodynamics
CHM 244
17 Total
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CHEM-222 2 sl 5 il 5 S sl LaasS CHM 324
(0+2)2 Chemistry of Polymers & 2
Petrochemicals
CHEM-242 2 (0+2)2 Aiama gme b CHM 345 3
Organometallic compounds
CHEM-131 3 (2+2)4 Saally Gl yalls 2 shadl el CHM 333
Surface chemistry, colloids and catalysis 4
MATH-201 3 (2+2)4 sbasS oSl CHM343
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CHEM.222 3 (2+2)4 1-4 52 a.ws CHEM-361 6
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stereochemistry
PHYS-201 3 4)2(2+ A S shasS CHEM-334 )
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Kinetic chemistry
CHEM-361 3 (2+2)4 -2-3-&-.\3 91-\'4-\5 CHEM-362 4
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- 3 B
5
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- SR and llaia CHEM352
_ ) CHEM-336 | 6
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361
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CHEM-334 3 4+2)2( o880 5 Gl il CHEM-413 | |
Spectroscopic & electric analysis
CHEM-223 3 4(2+2) npbal) @l 5l elasS CHEM-427 |
Natural products chemistry
CHEM-242 3 deladl s 4550 chaasS CHEM-437 3
(0+3)3 : .
Nuclear and radiochemistry
- 2 (0+2)2 Sl s CHEM-453
Nano Chemistry 4
- 3 - BoSBC - 5
- 2 (4+0)4 (s oball e 5all) @ 2 g 5 e CHEM-472
Graduation project (theoretical part) 6
ks and il CHEM-452 7
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o) (0+2)2 Elective department requirement
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Eighth Level (<&l (s sivall
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Methods of chromatographic analysis
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Mechanisms of organic reactions
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Spectroscopy of organic compounds
CHEM-434 3 (2+2)4 AAEia Ay yeS el CHEM-438 4
Advanced electrochemistry
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Green chemistry
CHEM-222 3 (2+2)4 e ) CHEM-455 6
Applied organic chemistry
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CHM101
The course covered the general concepts of chemistry and its application which includes
matter and its physical and chemical properties, atomic theory and the periodic table,
chemical formulas, chemical bonding, the mole concept and mass relationships in
chemical reactions, physical properties of solutions, acids and bases, gas laws,

thermochemistry, chemical kinetics and chemical equilibrium.

CHM102

Knowledge of different basics in general chemistry (atomic structure, periodic table,
chemical bonding and acid base theories.

CHM111

The primary objective of this course is to provide an overview of Analytical chemistry
with emphasis on qualitative chemical analysis, Basic Equipment and Instrumentation,
Numbers in Analytical Chemistry, Units for Expressing Concentration, Stoichiometric
Calculations, Ionic Equilibria, the common ion effect and solubility.

CHM 131

This course includes two parts:

‘>il\\'
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Part A: Phases of Substances ,Phase Transformation of pure substance , (a1bbs Phase ity

Rule and Phase Diagrams of one-component system, two — component system , Multi
component system , Critical temperature and pressure

Part B: Solutions .Types of solutions, express solutions concentrations , ideal solution,
Debye-Huckel theory, colligative properties

CHM 121

General introduction include the following: atomic orbitals and bonding, -
Hybridization (sp3, sp2, sp), polarity in organic compounds - Initial, molecular and
structural formulas, Lewis acids and bases- organic reagents and reactions -functional
groups. Alkanes (open and cyclic): Nomenclature, Physical properties, preparation
methods and reactions.

Alkenes and alkynes: Nomenclature, Physical properties, preparation methods and
reactions Aromatic compounds and Benzene : Nomenclature, Physical properties,
preparation methods and reactions

CHM212

This course provide basic knowledge and understanding of essential chemical and
physical principles for analytical chemistry .and introduce the basic analytical
techniques and practical aspects of volumetric analysis and gravimetric analysis .

This course is designed to provide students with in depth experiences with wet methods
in analytical chemistry. These concrete and hands-on experiences provide a foundation
for developing fundamental and meaningful understanding of the chemical principles
of precipitations reactions, acid-base, redox, equilibrium systems, and principles of
volumetric analysis and gravimetric analysis. Significant and multiple data collection,
recording, and analysis experiences provide practical experience with the mathematical
tools of chemical analysis and reporting.

CHM 222

This course provides a systematic study of the theories, principles, and techniques of
organic chemistry. Units covered include an in-depth study of the nomenclature,
physical and chemical properties, major classes of reactions, synthesis of organic
halides, alcohols and phenols, ethers and epoxides; aldehydes and ketones, amines,
carboxylic acids and its derivatives.
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This course provides inorganic chemistry of the elements. The topics to be covered
include but are not limited to the following: selected descriptive chemistry of the main
group elements s- and p block), the Synthesis, structure and reactivity of the Main group
elements.

CHM 223

This course provides a systematic study of the theories and principles of heterocyclic
compounds with a focus on the aromatic heterocyclic compounds. This course provides
concepts and knowledge in nomenclature, synthesis, reactions and physical properties
of heterocyclic compounds. It covers heterocyclic compounds. Containing one O-, N-,
and S - heteroatom in five- and six- membered ring and heterocyclic compounds
containing two heteroatoms in five-, and six-membered ring. It emphasizes the
biologically active natural products containing heterocyclic rings. The course of
Heterocyclic Compounds Chemistry Identifies the medical and biological importance
of some of these heterocyclic compounds and its aspect of benefit. Synthesis of
heterocyclic compound, Perform the standard techniques used in practical heterocyclic
compounds.

CHM 241

Introduction to the transition elements: electronic structure, definition and general
characterization of transition elements.

Magnetic properties of chemical substances especially transition one, electron spin
resonance and nuclear magnetic resonance.

Valence bond theory, crystal field theory, jahn-teller theorem and molecular orbital
theory for d- block elements.

CHM 232

The course covered the following topics: Introduction to thermodynamics, Basic
concepts, The first law in thermodynamics, Application of first law in thermodynamics.
The Second Law of Thermodynamics, Carnot cycle and entropy. Third law of
Thermodynamics, Gibbs Free Energy, standard molar Gibbs energy, Thermodynamic
and Chemical equilibrium.

Experimental part is designed to complement the lecture material. Emphasis is placed
on experimental methodology and data acquisition by assisting computer.
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The overall objective of the course is to provide a general knowledge upon the general
bases of biochemistry. Students will gain the basic biochemical knowledge necessary to
meet the institutional objectives and goals for general Chemistry. In addition to basic
biochemistry, students will acquire information emphasizing cell, carbohydrate, lipids,
proteins, general metabolic pathways of these macromolecules.

CHM 343

Topic discussed in these course include: The shortcomings of classical mechanics to
explain certain phenomena .Atomic and molecular electronic spectra. Vibrational and
rotational spectra, Bohr's and Rutherford's model, principle of quantization of energy.
Eigen function and Eigen values. De Broglie Postulate, Uncertainty principal and its
applications. Operators. The postulates of quantum mechanics. a free particle in one
dimension, in three dimension. Simple harmonic motion Linear combination of atomic
orbital .Application of exact solution of Schrodinger equation . Principle of
quantization of angular momentum . The fundamentals of Molecular Orbital and
Valence bond theory. Perturbation theory For the helium atom , variation Method ,
Introduction to Computational Chemistry.

CHM 324

This course includes a general introduction of polymers, classification of polymers,
Types of polymerization: condensation and addition polymerization. Study of
mechanism of polymerization. Study of the physical properties of polymers, methods
for polymer synthesis and Industrial Polymer Technology. Petrochemicals from natural
gas, Methane ,Ethylene, Propylene ,Benzene, Toluene and Xylene.

CHM 333

The course covered the Surface, colloids and catalysis chemistry which includes an
introduction to Surface tension and surface free energy (theory and measurement
methods). Capillarity, Contact angle (theory and measurement methods), wetting,
Surface forces. Surface films on liquid substrates (surface potential, monomolecular
films). Electrical aspects of surface chemistry (electrical double layer, zeta potential,
DLVO theory) The solid-gas interface (physical and chemical adsorption, adsorption
isotherms. Monolayers and multilayers adsorptions). Detergency, surfactants, self-
assembly, micelles and vesicles.

CHM 325
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This course include basic of stereochemistry, physical properties of isomen sj.syn GSlS rsity

, reactions and applications of stereochemistry, studying the different types of
1somerism and stereo isomers, chemical reactions with stereo chemical consideration,
explaining the configurational inversion and racemization, drawing chemical structures
in three dimensions .Reaction Mechanism, and stereochemistry.

CHM 334

The course covered the electrochemistry and its application which includes Faraday's
Laws, Electrical Conductivity, Theories of electrolytic conduction, application of
conductance measurements, redox reactions, galvanic cells, electrochemical series,
thermodynamics of redox reactions, Nernst equation, reference electrodes, classification
of electrodes, classification of galvanic cells, Applications of electric force
measurement and electrodes potential, Applications of Nernst equation, electrochemical
energy systems.

Experimental part is designed to complement the lecture material. Emphasis is placed
on experimental methodology and data acquisition by assisting computer.

CHM 335

Topic discussed in these course include: Some basic concepts of kinetic chemistry -
Rate laws and effected factors. order of reaction , Rate laws for chemical reactions from
zero, first, second, third, general, n, and examples of reactions of each rank, laws of
speed for complex reactions, reverse reactions, parallel reactions, Sequence reactions -
Effect of temperature on reaction velocity - Arrhenius equation - Effect of the catalyst
on activation energy - Interaction theories.

CHM 362

course offered in the Sixth level of the chemistry curriculum .The overall objective of
CHEM362 is to provide a general knowledge To Enzymes, Vitamins as they linked to
Metabolism regarding what happened from changes as well as reactions. Identify some
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the Nucleic acids, Nucleotides.

CHM 413

This course is an introduction to the theoretical background and practical use of modern
instruments in the analytical laboratory. Emphasis is on the operational principles and
application of instrumental methods for quantitative determination of chemical
compounds. The learning objectives are for the student to be able to : 1) describe the
scientific and operational principles of the methods discussed; 2) describe the operation
of instrument components and the layout of those components in prototypical
instrument; 3) calculate analyte concentrations and uncertainty from typical
measurements; 4) evaluate results of measurements using figures of merit and/or
knowledge of noise and common interferences; 5) select an appropriate method for
important classes of analytes and discuss a methods’ advantages and disadvantages in
the context of particular analyses.

CHM 426

This course is designed to serve as a comprehensive overview of secondary metabolites
compounds and the origin natural products from sources such as plants, fungi and
bacteria, will be emphasized on classification, nomenclature, structure, biosynthesis,
analysis besides information about their medicinal uses and structural activity
relationship.

The course provides fundamental knowledge to natural products chemistry, including
the distribution of secondary metabolites, biosynthesis and their function in biological
systems and bioactive natural products in plants and fungi.

CHM 437

This course is designed to build a basic familiarity with natural radioactivity, The atomic
nuclei, atomic structure , composition of nuclei , nuclear systematics and reactions.
Nuclear masses ,stability and angular momentum of nucleus. Radioactive decay.
radioactive decay processes, alpha, beta and gamma decays. The structure of nuclei,
nuclear models, nuclear forces, applications of radioactivity. Fission & fusion charge.
It will emphasize nuclear and radiochemical methods applied to chemical analyses in
the physical and biological sciences.
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The course includes the basic aspects behind nanoscience such as understanding,
nanooptics/photonics, phase transformations, surface plasmon resonance, special
nanomaterials and complex molecules such as fullerenes, carbon nanotubes,
nanocomposits and nanolaminates, quantum dots, nanoshells and porous materials for
hydrogen storage and electrodes. Useful tools for production and characterisation of
nanostructures and applied subjects as spintronics, nanobio science,
photoelectrochemistry as well as science ethics in nanoscience are also treated in the
course.

CHM 438

The electrolyte double layer and electro kinetic effects, theoretical studies of the double
layer, electrical potential and current, The migration of ions ,Free energy , electrolysis,
fuel cells, polarization , Butler-Volmer equation -Tafel equation — study the mechanism
of the electrode processes . The deposition and corrosion of metals, Theories of
corrosion -Electrochemical mechanism of corrosion -factors affecting corrosion —
passivity — Flade potential - Pourbaix diagrams -Inhibitors, protection of metals. Electro
kinetic phenomena.

CHM 414

The primary objective of this course is to provide an overview of modern
chromatographic separation techniques. The theory of commonly used separation
mechanisms. current instrumentation and applications from various areas.

CHM 427

This course analyses in detail the mechanisms of organic reactions. Tools for
rationalizing and predicting the reactivity of molecules will be explained, including
kinetic isotope effects, Hammett correlations, Bronsted acid/base catalysis, isotopic
labeling. These tools will be used to analyze the mechanisms of several important
reactions and processes that form the core of organic chemistry, including addition,
elimination and substitution reactions, isomerization and rearrangement reactions and
thermal pericyclic reactions as well as radical reaction.

CHM 454
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This course covered the meaning and thel2 principles of green chemistryjand.some. -
topics that can help to understand the concept of green chemistry such as comparing the
reactions.

CHM 428

Introduction, Structural elucidation by Spectroscopic Methods; Ultraviolet (UV) and
Visible, Infrared (IR), 'H and '*C Nuclear Magnetic Resonance and Mass Spectrometry;
Application of these spectroscopic tools to identify organic compounds.
Characterization and identification of compounds using spectrometric methods with an
emphasis on mass spectrometry, infrared spectroscopy, and one- and two-dimensional

nuclear magnetic resonance spectroscopy.
CHM 455

This course is presented in the 8™ level with 3 credit hours. The course provide the
skills and knowledge demanded of the modern Applied organic chemistry and it is
designed to equip those who wish to work in chemical-related industries with the
employability skills and the practical expertise to thrive within this cutting edge
environment. This course demonstrates the basic ideas of applied organic chemistry,
using industrial processes and important commercial materials. The course
demonstrates how the principles of organic chemistry are intertwined with the many
changes that characterize the chemical industry.

-dg LAY audl) @l Ra
CHM 244

This course presents an overview of the need for analysis of water, how analytical
methods are developed and quality control is applied and how the results of analysis are
used. It will describe the physical, chemical and other relevant properties of water
components and will also cover sampling, cleanup, extraction and derivatization
procedures. Older techniques that are still in use will be compared to recently developed
techniques and participants will be directed to future trends. A similar strategy will be
followed for discussion of detection methods. In addition, the applications of analysis
of water types (potable water, tap water, wastewater, seawater) will be reviewed.

CHM 251
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The Course interested in studying some of the elements of environmental pgﬁ.ﬁ%ﬁﬁ{l%]%?}ﬁ
as solid, liquid and gaseous pollutants, noise and radioactive pollutants and their impact

on the organism. Studying the source and effects of water pollutants, source and effects

of air pollutants and their classifications, source and effect of soil pollutants, source of
noise pollutants, and source and effect of ionizing radiation.

CHM 361

This course describes modern methods of bioanalytical chemistry in their application
to the analysis of biological polymers. Analytical aspects of genomics and proteomics
are considered.

CHM 336

The course covered: Basic rules in photochemistry, definition of light, photon.

The laws of photochemistry: Laws of Gruthus, Einstein ,Beer Lambert and Perre.
Electronic transitions, absorption of light, Potential Energy Curve. Franck—Condon
principle. jablonski energy diagram Dissolution of excited state, equation of dissolution
of excited state. Fluorescence, Phosphorescence .Photochemical reaction. Laser: type
of Laser, Danger of Laser. Sun radiation. Applications of sun energy.

CHM 452

Industrial Chemistry is the branch of chemistry which applies physical and chemical
processes towards the transformation of raw materials into products that are of benefit
to humanity. Topics covered include industrial cooling processes, industrial catalysis,
manufacturing and purification processes in applied settings.

CHM 446

The overall objective of CHEM446 is to provide a general knowledge upon the general
bases of inorganic biochemistry is an emerging subject and interdisciplinary field
between inorganic chemistry and biochemistry. The task of inorganic biochemistry is to
research the interaction between the metal complex (or metal ion) with biological ligand
at the molecular level. This course is aimed to give the students a chemical background
in the role of the elements and their complexes in living organisms. Role of enzymes
and coenzymes, macrocyclic chelating ligands. Importance of microelements to living
system, medicinal chemistry.

24
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