
 

Course Description 

Course Code: CHEM 2010 
 

Course Title: General Chemist 1 
 

Credit Hours: 4(3'0' 1) 
 

Level: 3
rd

  

Prerequisites: -  

 

 

Course objectives 

l- This course is intended to provide students with the knowledge and skills for understanding the basic 

principles of Chemistry. 

2- To provide the student with a basics foundation of laboratory inquiry skills. 

Course contents 

Measurements and significant figures, chemical reactions; stoichiometry; the gaseous state;; electronic structure 

and periodicity; chemical bonding; states of matter and intermolecular forces; introduction to Organic Chemistry 

The experimental section includes experiments dealing with the following topics: safety and laboratory rules; 

chemical observations; stoichiometry; volumetric analysis; oxidation and reduction; colligative properties; 

chemical kinetics; equilibrium. 

 Suggested textbooks  

l . General Chemistry, The Essential Concepts, R. Chang. McGraw-Hill International, 6
th 

Edition, 2010. 

2. General Chemistry, Darrell D. Ebbing, Steven D. Gammon, Mary Finch, USA, 10
th 

Edition, 2010. 

3. Laboratory Manual for Principles of General Chemistry, J. A. Beran, John Wiley & Sons, Inc. 5 
th 

Edition, 1994.  

 



 



 

Course Code: CHEM 3120 
 

Course Title: Inorganic Chemist (2) 
 

Credit Hours: 
 

Level: 5 
 

Prer  quisites: CHEM 2110 
 

 

Course objectives 

1- The purpose of this course is to provide a basic understanding of the chemistry of main 

groups elements. 2- To outline the basic information for transition metals. 

Course contents 

Chemistry of hydrogen and its compounds — Chemistry of main groups ( Metallic and nonmetallic 

properties — Oxidation states — Study the main elements from group one to group eight) — 

Chemistry of transition metals ( Properties — Oxidation states — study the chemistry of some 

selected transition metals). 

 Suggested textbooks  

l . Inorganic Chemistry , C. Housecroft and A. Sharpe, Prentice-Hall, 2
nd 

edition, 2005. 
2. Basic Inorganic Chemistry, F. Albert Cotton , Geoffrey Wilkinson , Paul L. Gaus, John Wiley & Sons, Inc. 

3
th 

Edition, 1995. 

3. Advanced Inorganic Chemistry, F. Albert Cotton, Geoffrey Wilkinson, Carlos A. Murillo, Manfred 

Bochmann, John Wiley & Sons, Inc, 6
th 

Edition, 1999. 

 

 

 



 

Course Description 

Course Code: CHEM 3130 3.4'l 

Course Title: Coordination Chemist 
 

Credit Hours: 2(2'0, I 
 

Level: 6
t
 

 

Prerequisites: CHEM 3120 
 

 

 

Course objectives 

l- This course provides students with an in depth coverage of the principle of coordination chemistry and 

understanding complexes formation and nomenclature 

2- Acquiring good knowledge about isomerism in these compounds 

3- Students will develop an understanding of bonding theories ( VBT, CFT, and 

MOT)understanding the origin of colour in these compounds and their magnetic properties. 

Course contents 

Coordination Chemistry (Formation of complexes — Types of ligands- Verner Theory- naming coordination 

compounds — different types of isomerism in coordination compounds)-Valance bond theory — Crystal field 

theory — molecular orbital theory — Structure in coordination compounds — Color and Magnetic properties 

of complexes 

The experimental section includes preparation, characterization and spectral studies of some transition metal 

complexes. 

Suggested textbook  

1. Inorganic Chemistry , Gary L. Miessler, Paul J. Fischer and Donald A. Tarr, Pearson 

Education, 5
th 

edition, 2014. 

2. Basic Inorganic Chemistry F. A. Cotton, G. Wilkinson and P. L. Gaus, John Wiley and Sons, 

New York, Latest Edition. 

 

 

 

 

 

Course Code: CHEM 4140 
 

Course Title: Or anometallic Chemis 
 



 

Credit Hours: 
 

Level: 7  

Prere  quisites: CHEM 2110, CHEM 2410 
 

4.32.*.-411  

 

Course objectives 

l- The purpose of this course is to provide a basic understanding of organometallic chemistry through focus 
on organometallic reactions. 

2- Provide a foundation for understanding important catalytic processes. 

Course contents 

Definition and stability of organometallic compounds derivatives of metals of group IA to 5A — electron 

deficient bonds — transition metal complexes — classification of ligands — 18 electron ruletheoretical 

background of the rule — carbonyl complexes bonding structure and synthesis — pi-complexes bonding and 

reactions — oxidative addition reactions — Insertion • reactions — homogeneous catalysis examples. 

 Suggested textbooks  

1. Principles of Organometallic Chemistry , P. Powell, Springer, Latest Edition. 

2. The Organometallic Chemistry of Transition Metals, R. H. Crabtree, John Wiley and Sons, 

Hoboken New Jersey, Latest Edition. 

 

 



 



 

Course Code: CHEM 4490 
 

Course Title: Fundamentals of Nano chemistry 
  

Credit Hours: 2(2'0'0) 
 

Level: -  

Prerequisites: CHEM 2010 
 

 

 

Course objectives 

l. To introduce the students to nanoscience and the distinguished chemical, physical, optical and magnetic 
properties at the nanoscale. 

2. To provide the students with knowledge of the main applications of nanoscience. 

3. To provide the students with background information of organic and inorganic nano compounds, 
their preparation and properties. 

Course contents 

Introduction (A Brief History of Nano revolution — Physical Limitations of traditional semiconductor 

Electronics — Revolutionary Nanotechnologies — Solid state against soft matter in Nanotechnologies) — Wet 

Technologies for the formation of organic Nanostructures (Traditional Chemical Routes for Nanostructure 

Processing Electrostatic self-assembly Spin coating) Structure study of Organic/inorganic 

Nano composites (Morphology and Crystallography of Nanostructured Materials Prepared by Chemical Routes 

— Elemental and Chemical composition of organic/inorganic Nanostructures) — Optical properties of 

organic/inorganic Nanostructures (Optical constants of organic /inorganic Nanostructures — The effect of 

quantum Confinement on optical properties of low Dimensional Systems — Optical spectra semiconductor 

Nanoparticles in organic films) 

 Suggested textbooks  

l. Organic and inorganic Nanostructures, Alexei Nabok, Artech House, Latest Edition. 

2. Metal-Polymer Nano Composites, Luigi Nicolais and G. Carotenuto, Wiley-Interscience, Latest Edition. 

 
 



 

Course Code: CHEM 4160 
 

Course Title:  Applications of Transition Metals 
 

Credit Hours: 2 
 

Level: -  

Prerequisites: CHEM 3130 
 

 

 

Course objectives 

l. Provide a basic understanding of homogeneous transition metal catalysts. 

2. Provide a foundation for understanding synthetic reactions via transition metal carbine complexes. 

3. Understand the basic chemistry of transition metal complexes and their reaction patterns. 

Course contents 

Homogeneous Transition Metal Catalysts (Carbonylation of alkenes and alkenes catalyzed by metal Preparation 

of organ transition metal complexes) — Basic Chemistry of transition metal complexes and their reaction 

patterns ( Formation of transition metal complexes — Fundamental reactions of transition metal complexes — 

Comparisons of transition metal catalyzed reactions with Grignard reactions) — Synthetic reactions via 

transition metal carbine complexes ( Chemistry of transition metal carbine complexes Catalytic metatheses of 

Alkenes and Alkynes and their synthetic applications) 

Suggested textbooks  

Transition Metal Reagents and Catalysts: Innovations in Organic Synthesis, Jiro Tsuji, John Wiley & 

Sons, Ltd., 2002. 

 

 
 

 

 

 



 

Course Code: CHEM 2170 
 

Course Title: Fundamentals of Inorganic Chemistry for 

Physics Students 
 

Credit Hours: 2(2'0'0 
 

Level: - 
 

Prere  quisites: - 
 

 

 

Course objectives 

l- To provide the student with an indepth coverage of the theoretical principles of atomic 

structure. 2- Students will also develop an understanding of bonding and the periodic table. Course 

contents 

The Electronic Structure of Atoms ( Basic structure of atoms — The nature of light — The Photoelectric 

effect — Bohr's theory of the hydrogen atom — Quantum mechanics — Quantum number — Atomic orbitals 

— Electronic configuration — the building-up principle) — The Periodic Table (Development of the periodic 

table — Periodic classification of the element — Periodic variation in physical properties — Ionization energy 

— Electron affinity) — Chemical Bonding (Lewis dot symbols — Ionic bond — Covalent bond — 

Electronegativity — Lewis structures — Resonance — Exceptions to the octet rule) - Molecular Geometry 

 Suggested textbooks  

1. Inorganic Chemistry , C. Housecroft and A. Sharpe, Prentice-Hall, 2
nd 

edition, 2005. 

2. Basic Inorganic Chemistry, F. Albert Cotton , Geoffrey Wilkinson , Paul L. Gaus, John Wiley & Sons, 

Inc. 3
th 

Edition, 1995. 

 

 
 

 

 



 

Course Code: CHEM 1010 
 

Course Title: General Chemistry for  Engineering Students 
 

Credit Hours: 4(3'1'1) 
 

Level: -  

Prerequisites: - 
 

—  

 

Course objectives 

l- This course is intended to provide students with the knowledge and skills for understanding the basic 

principles of chemistry. 

2- To provide the student with a basics foundation of laboratory inquiry skills. 

Course contents 

Chemical reactions; stoichiometry; the gaseous state;; electronic structure and periodicity; chemical bonding; 

states of matter and intermolecular forces; acid and base 

The experimental section includes experiments dealing with the following topics: safety and laboratory rules; 

chemical observations; stoichiometry; volumetric analysis; oxidation and reduction; colligative properties; 

chemical kinetics; equilibrium. 

 Suggested textbooks  

l. General Chemistry, The Essential Concepts, R. Chang. McGraw-Hill International, 6
th 

Edition, 2010. 

2. General Chemistry, Darrell D. Ebbing, Steven D. Gammon, Mary Finch, USA, 10
th 

Edition, 2010. 

3. Laboratory Manual for Principles of General Chemistry, J. A. Beran, John Wiley & Sons, Inc. 5th 

Edition, 1994. 

 
 

 

 



 

Course Code: CHEM 2210 
 

Course Title: Analytical Chemistry 1 
 

Credit Hours: 4 36061) 
 

Level: 4 
 

Prerequisites: CHEM 2010 
 

 

Course objectives 

l. The student should know the calculations of analytical chemistry especially the titrimetric 

methods. 

2. To understand the chemical equilibria of acids and bases. 

3. To know the different types of volumetric titrations. 

Course contents 

Introduction to Analytical Chemistry, Calculation used in Analytical Chemistry, Types of reaction used in 

titrimetric methods, Aqueous solutions and chemical equilibria of acids and bases, Titrimetric methods 

(neutralization, complex formation, precipitation and Redox titrations). 

The experimental section includes selected experiments of different types of Titrimetric methods of 

analysis. 

Suggested textbooks  

l . Analytical Chemistry, Gary D. Christian. John Wiley & Sons, Inc., New York, Latest Edition. 

2. Analytical Chemistry: An Introduction, D.A. Skoog, D.M. West and S.R. Crouch. (Sounders 

Golden Sunburst Series). Philadelphia, Latest Edition. 

 

 
 

 

 



 

Course Code: CHEM 3220 
 

Course Title: Analytical Chemistry (2) 
 

Credit Hours: 4 (3'0'1) 
 

Level: 5
t
  

Prerequisites: CHEM 2210 
 

 

 

 

Course objectives 

l. The student should know the different types of electro-analytical methods. 

2. To get the skills for extraction by solvents. 

Course contents 

Electro-analytical methods of analysis (Potentiometry, Conductometry, Electrogravimetry, 
Coulometry, polarography and Voltammetry) - Introduction to Chemical separation (Solvent 
extraction). 

The experimental section includes selected experiments of Potentiometric, Conductometric methods of 

analysis and Solvent extraction. 

Suggested textbooks  

1. Analytical Chemistry, Gary D. Christian, John Wiley & Sons, Inc., New York, Latest Edition. 

2. Fundamentals of Analytical Chemistry, Douglas A. Skoog, Donald M. West, F. James Holler and 

Stanley R. Crouch. 8
th 

Edition. 

3. Quantitative Analytical Chemistry, Fritz J.S. and G. H. Schenk, Boston, Allyn and Bacon, Latest Edition. 
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Course Code: CHEM 3230 
 

Course Title: Spectroscopic Methods of 

Anal sis 

 

Credit Hours: 
 

Level: 6
t
  

Prerequisites: CHEM 3220 
 

 

Course objectives 

l- The student should know the spectrometric methods of analysis at UV-visible absorption region. 
2- To understand the atomic absorption spectrometry and atomic and molecular emission spectrometry. 

Course contents 

Spectrometric methods of analysis (UV-vis. absorption spectroscopy, atomic absorption Spectroscopy and 
molecular and atomic emission spectroscopy). 

The experimental section includes selected experiments of spectrophotometric methods of analysis. 

 Suggested textbooks  

l. Douglas A. Skoog, Donald M. West. Principles of Instrumental analysis (Saunders Golden Sunburst 
Series). Latest Edition. 

2. Douglas A. Skoog, Donald M. West, F. James Holler and Stanley R. Crouch. Fundamentals of 

Analytical Chemistry. 8
th 

Edition. 

3. Gary D. Christian. Analytical Chemistry. John Wiley & Sons, Inc., New York, Latest Edition. 

 

 
 

 

 



 

 

Course Code: CHEM 4240 
 

Course Title: Chromatograph 
 

Credit Hours: 2(2'0'0 
 

Level: 7 
 

Prerequisites: CHEM 3220 
 

 

 

Course objectives 

l. The student should know the classification of chromatography and techniques of column chromatography. 

2. To know the different types of chromatography such as Ion exchange chromatography, Size Exclusion 

chromatography, Gas chromatography, HPLC chromatography. 

3. To understand the plane chromatography and electrophoresis. 

Course contents 

A general description of chromatography-techniques of column chromatography-ion exchange chromatography-

size Exclusion chromatography-gas chromatography-HPLC chromatography-paper chromatography-thin-layer 

chromatography-capillary electrophoresis. 

Suggested textbooks  

l. Analytical Chemistry: An Introduction, D.A. Skoog, D.M. West and S.R. Crouch. (Sounders Golden 

Sunburst Series). Philadelphia, Latest Edition 

2. Anal ical Chemist , Ga D. Christian. John Wile & Sons, Inc., New York, Latest Edition. 

 

 
 

 

 



 

 

Course Code: CHEM 4270  
 

Course Title: Statistical Methods in Anal ytical Chemistry 
 

Credit Hours: 2(2'0'0  
 

Level:   

Prerequisites: CHEM 3220  
 

 

 

Course objectives 

l. The student should know the methods used in the statistical analysis of the results and its 

evaluation. 

2. To understand the errors in chemical. 

3. To know the expressions of analytical results. 

Course contents 

Introduction of statistical methods in Analytical Chemistry — Errors in chemical analysis — Statistical 

evaluation of analytical data — Expressions of analytical results — Application of analytical chemistry in 

industry. 

 Suggested textbooks  

Statistical Methods in Analytical Chemistry, P.C. Meier, R.E. Zund.. New York: John Wiley & Sons, Latest 

Edition. 

 

 



 



 

Course Code: CHEM 3310 
 

Course Title: Physical Chemist 1 
 

Credit Hours: 4 
 

Level: 5  

Prerequisites: CHEM 2020 
 

 

 

 

Course objectives 

I - Providing sufficient knowledge about thermodynamic laws and its applications in chemical reactions. 2- 

Understanding of phase equilibria and solution properties on thermodynamic basics. 

Course contents 

Gases and kinetic molecular theory - work — heat - thermodynamic laws (Zeroth law - first law and 

thermochemistry; second law, third law); chemical equilibrium; phases and solutions; phase equilibria, 

statistical thermodynamics. 

Selected experiments representing the following subjects in physical chemistry: Thermal chemistry; 

thermodynamics & chemical equilibrium; phase equilibria & colligative properties. 

 Suggested textbooks  

Physical Chemistry, Peter Atkins and Julio de Paula, Oxford university press , 9
th 

Edition, 2010. 

 

 



 



 

Course Code: CHEM 4340 
 

Course Title: Surface and Catalysis Chemist 
 

Credit Hours: 2 2'0'0 
 

Level: 7 
 

Prere  quisites: CHEM 3320 
 

 

 

Course objectives 

l- Studying of surfaces type and their influence on chemical reaction. 2- 

Studying of catalysis process. 

Course contents 

Introduction to surface Chemistry — Interfaces (gas-liquid interface), (liquid-liquid interface), (solid-gas 

interface) — Surface tension — Surface free energy - Pressure differences across interfaces - Some theories of 

adsorption isotherm - Introduction to Catalysis — Types of catalysis — Preparation of some kinds of catalysts 

— mechanism of catalysis — characterization of catalysts — study of some important catalytic reactions. 

 Suggested textbooks  

1. Basic of Surface Chemistry, Anthony R. West, Latest Edition 

2. The Basis and applications of Heterogeneous Catalysis, Michael Bowker , Latest Edition 

3. Catalysis Concepts and Green A plications, Gaudi Rothenberg , Latest Edition 

 

 
 

 



 
 

Course Code: CHEM 4330 
 

Course Title: Electrochemist 
 

Credit Hours: 2 2'0,0 
 

Level: 7
t
  

Prerequisites: CHEM 3320 
 

 

 

Course objectives 

l- Providing essential concepts of electrical chemistry. 
2- Calculating electrochemical and Electrolytic Cells functional. 

Course contents 

Ionic Interaction - Debye Huckel equation— Ionic Equilibria - Electrical Conductance - Faraday's Law — 

studying of types of Electrochemical and Electrolytic Cells — relation between current and potential in 

electrochemical cells - types of potential — electrical analysis reaction - Electrodes — electrons transfer 

Applications of measuring of electromotive force and electrodes potential — Electrochemical series. 

 Suggested textbooks  

l . Principles and Applications of Electrochemistry", D. R. Crow, British Library, Latest Edition. 

2. Electrochemistry, J. O'M. Bockris and A. K. N. Reddy, Latest Edition 

 

 



 



 

Course Code: CHEM 4170 
 

Course Title: Nuclear and Radiochemist 4'3.3  

Credit Hours: 2 2'0'0 
 

Level: - 
 

Prerequisites: CHEM 2110 
 

 

Course objectives 

1- Providing essential concepts of nuclear and radiation chemistry. 

2- Studying of nuclear, radiation chemistry applications, and its safety control. 

Course contents 

Introduction to nuclear chemistry and radioactivity — Radioactive decay process — Nuclear reaction — 

Equations of radioactive decay and growth — Interaction of radiation with matter — Radiation detection and 

measurement — Techniques in nuclear chemistry — Radiochemical applications and beneficial used of 

isotopes — Sources of nuclear bombarding particles — Reactor safety and radiation protection and control — 

dosimetry —biological effects of radiation-developments of radiation Chemistry — Radiolysis of aqueous 

solution — Radiolysis of gases — Application of radiation Chemistry. 

 Suggested textbooks  

1. Fundamentals of Nuclear Pharmacy by Gopal B. Saha, Springer, Latest Edition 

2. Radiochemistry and Nuclear Methods of Analysis, Ehmann and Vance, Wiley Inter science. Latest 

edition. 

3. Nuclear and Radiochemistry, G. Fridlander, J, W. Kennedy, S. Macias and J. M. Miller Brd Ed John 

Wily and Son Inc., Latest Edition 

 

 



 

Course Code: CHEM 4370 
 

Course Title: Corrosion Chemistry 
 

Credit Hours: 2 2'0'0 
 

Level: 7
t
 

 

Prerequisites: CHEM 4340 
 

 

Course objectives 

l- Understand the foundations of chemical corrosion phenomenon, its types and risks. 

2- Recognize the methods used in the study of corrosion. 

3- Assimilate the different methods in reducing the corrosion phenomenon. 

Course contents 

Introduction and definition of corrosion — Corrosion thermodynamics — Corrosion current — Corrosion 

potential — Kinetics of corrosion — Inertness of metals — Common examples of corrosion — Chemical 

and Electrical needs for corrosion prohibition — Corrosion inhibitors. 

 Suggested textbook  

Principles of Corrosions Chemistry, P. Powell, Avi Publisher, New York, London, Latest Edition. 

 

 



 



 

course Code: CHEM 3420 
 

course Title: Organic Chemistry Il 
 

credit Hours: 4(3'061) 
 

level: 5 
 

prerequisites: CHEM 2410  

 

course Objectives 

l. Provides students with the essential knowledge and understanding of the fundamental principles o organic 
chemistry. 

2. Ensure that students can classify organic compounds according to their functional groups and 

understand their structure, Nomenclature, synthesis, physical and chemical properties. 

3. Getting knowledge about the importance of organic compounds and their uses and applications 

4. To develop basic laboratory skills and techniques. course Contents 

organic halides-study of classification, naming, properties, methods of preparation and reactions of: Alcohols, 

holes, Ethers, Epoxides, sulphides, Phenols, Aldehydes, Ketones, Carboxylic acids and their derivatives, mines. 

Tactical part includes selected experiments related to organic chemistry such as nitration of aromatic compounds 

- compound Grignard preparing- Prepare Tri vinyl methanol acylation of ferrocene esterification: the preparation 

of benzoquinone- amino reduction- Preparation of Sulphanilamide - Aldol condensation reaction. 

 suggested Textbooks  

 I -  Organic Chemistry 8
th 

Edition by Solomons and Fryhle. 
 2-  Organic Chemist 7

th 
Edition b L. G. Wade, Printice Hall. 

 
 



 

Course Code: CHEM 3430 
 

Course Title: Polymer Chemistry 
 

Credit Hours: 2(2'0'0) 
 

level: 6 
 

prerequisites: CHEM 3420  

 

Course objectives 

Understand and know the basic concepts of the polymer chemistry, Types of polymerization system, various 

synthetic methods of polymerization, Methods of petrochemical production and technology in manufacturing of 

polymeric materials. 

Course contents 

Introduction to polymer chemistry, definitions and types of polymeric materials. Homo and opolymers. 

Classifications of polymers (natural and synthetic polymers, linear, branched and crossinked polymers 

thermoplastics and thermosets). Methods of polymerization (condensation, Free adical, Cationic and 

anionic). Mechanism of polymerizations. Molecular weight and molecular weight etermination. 

Mechanical and thermal properties of polymers. Methods of petrochemical roduction based on polymers. 

 suggested textbooks  

I-Polymer Chemistry: The Basic Concepts, Paul C. Hiemenz. 
-Polymer Synthesis: Theory and Practice: Fundamentals, Methods, Experiments By Dietrich Braun, Harald 

herdron, Matthias Rehahn, H. Ritter, B. Voit Published by Springer, 2005. 

 

 
 

 

 

 



 

course Code: CHEM 4440 
 

course Title: Natural Products Chemistry 
 

credit Hours: 
 

level: 7 
 

prerequisites: CHEM 3420  

 

course objectives he course aims to provide students with the necessary skills for separation and 

identification of the active constituents obtained from natural sources (alkaloids —flavonoids terpenes- 

coumarone ), as well as the different methods to evaluate these components. 

course contents 

Introduction to chemistry of natural products - I definition of natural products resulting from secondary 

metabolites — Isolation and separation — Terpenes study: Classification, Chemistry of Terpenes, biosynthesis 

Steroids study: classification, examples on some Steroid compounds, biological importance, biosynthesis 

Alkaloids: isolation from plants, classification, examples on some alkaloidal compounds of various classes land 

phenolic: exam les flavonoids and coumarone), biosynthesis 

 Suggested textbooks  

1. Chemistry of Natural Products, Sujata V. Bhat, Bhimsen A. Nagasampagi, Meenakshi Sivakumar. I 

st Edition, 2005, Springer, Berlin. 

2. Antony D BussNatural Product Chemistry for Drug Discovery,Mark S Butler , David J Newman. Ist Edition, 

2009, Ro al Socie of Chemist 

 

 
 

 

 



 

Course Description 

Course Code: CHEM 4460 
 

Course Title: Organic Spectroscopy   

Credit Hours: 3(2'0'1) 
 

Level: 8
t
 

 

Prerequisites: CHEM 3420  

 

Course objectives 

is course is designed to provide a basic knowledge and understanding of topics relating to the interpretation f 

molecular spectra allowing the structural elucidation of organic compounds. 

Course contents 

Introduction to spectroscopy - absorption spectroscopy and its applications — Infrared spectroscopy — Nuclear 

magnetic resonance spectroscopy — Electron paramagnetic resonance or electron spin resonance spectroscopy 

Ultra violet spectroscopy . 

 Suggested textbooks  

l- Spectrometric Identification of Organic Compounds, Silverstein, R. M., F. X. Webster and D. J. 

Kiemle, 7
th 

Ed. , Wiley, 2005 

2- Structure Determination of Organic Compounds; Tables of Specteral Data, By Pretsch, E. P. Buhlmann and 

C. Affolter, Berlin; New York; Springer, 2000. 

3- Organic Chemistry Identification of Organic Compounds , Paula Yurkanis Bruice, Fifth Eddition 

 

 
 

 

 

 

 



 

Course Description 

Course Code: CHEM 4470 
 

Course Title: Petroleum Chemistry 
 

Credit Hours: 2(2'0'0) 
 

Level: 8
t
 

 

Prerequisites: CHEM 3420  

 

 

Course objectives he purpose of this course provides the student with an opportunity to acquire a basic scientific 

and technological understanding of the production & evaluation of crude oil and petroleum products. The course 

is an excellent introduction to anyone working in or interested in a career in the Oil companies. 

Course contents 

history and Terminology — Origin and occurrence — Properties — Composition — Classification — Structural 

models — Exploration ( Gravity methods — Magnetic methods — Electrical methods) - Drilling operations — 

recovery ( Primary recovery — Secondary recovery — Enhanced oil recovery) — Chemical composition ( 

elemental composition — Chemical components — Solvent treatment — Chemical methods) — Petroleum 

analysis ( Physical properties — Thermal properties — Electrical properties) — Introduction to refining processes 

Product improvement — Product treating. 

suggested Textbooks  

The Chemistry and Technology of Petroleum, James G. Speight, CRC Press, Taylor and Francis group, 

LLC, Latest Edition 

 

 



 



 

Course Description 

Course Code: CHEM 4480 
 

Course Title: Carbohydrates Chemistry 
 

Credit Hours: 2(2'0'0) 
 

th 

Level: 7 
 

Prerequisites: CHEM 3420  

 

ourse objectives 

rovides students with the essential knowledge and understanding of the fundamental principles o 

arbohydrate chemistry, carbohydrate biochemistry, carbohydrate structure, enzymatic synthesis o 

ligosaccharides and carbohydrate polymers 

ourse contents 

e development of Carbohydrate Chemistry and Biology ( Nomenclature of Carbohydrates — General 

lucidation of Carbohydrate structure — Monosaccharide structure — Oligosaccharide structure — 

olysaccharide structure — Carbohydrate Antibiotics — Carbohydrate Biochemistry) — Carbohydrate 

structure etermination by mass spectrometry — Chemical synthesis of complex Carbohydrates - 

Enzymatic synthesis f oligosaccharides and conversion to Glycolipids — Carbohydrate polymers. 

 Suggested textbooks  

1- Carbohydrate Chemistry, Biology and medical Applications, Hari G. Garg, Mary K. Cowman, Charles A. 

Hales, Elsevier Ltd., Latest Edition. 

 

 

 
 



 

Course Description 

Course Code: CHEM 4140 
 

Course Title: Organometallic Chemist 
 

Credit Hours: 2(2,0,0) 
 

Level: 7
t
 

 

Prerequisites: CHEM 21 10, CHEM 2410  

 

Course objectives 

l- The purpose of this course is to provide a basic understanding of organometallic chemistry throu 

focus on organometallic reactions. 

2- Provide a foundation for understanding important catalytic processes. 

Course contents 

Definition and stability of organometallic compounds derivatives of metals of group IA to 5A lectron deficient 

bonds — transition metal complexes — classification of ligands — 18 electron rule heoretical background of 

the rule — carbonyl complexes bonding structure and synthesis — pi-complexe onding and reactions — 

oxidative addition reactions insertion reactions homogeneous catalysi xamples. 

Suggested textbooks  

l- Principles of Organometallic Chemistry , P. Powell, Latest Edition. 

- The Organometallic Chemistry of Transition Metals, R. H. Crabtree, Latest Edition. 

 

 

 
 

 



 

Course Description 

Course Code: CHEM 4980 
 

Course Title: Research Project (l) 
 

Credit Hours: 1( 0'0'1) 
 

Level: 7
t
 

 

Prerequisites: CHEM 3120, CHEM 3420, 

CHEM 3220, CHEM 3320 
 

  

 

 

 

Course objectives 

l- Provides students familiar with laboratory safety, scientific research ethics, and the various resources 

available within the library and on-line for searching chemically related information. 

2- Develop scientific writing and presentation skills. 

Course contents 

Become familiar with laboratory safety, Scientific research ethics, and the various resources available within 

the library and on-line for searching chemically related information, also develop scientific writing skills and 

establish a working research relationship with a faculty mentor. 

 Suggested textbook  

On Being a Scientist: A Guide to Responsible Conduct in Research, 3 
rd 

Edition, National Academic Press, 

2009. 

 

 



 



 

Course Description 

Course Code: CHEM 4450 
 

Course Title: Organic Reaction Mechanism 
 

Credit Hours: 2 2,060) 
 

Level: 7 
 

Prerequisites: CHEM 3420  

 

 

Course objectives 

The course aims to provide students with the basic knowledge and principles of different reaction mechanisms 

involved in organic reactions, the factors affecting these mechanisms and the common methods used in 

preparation of organic compounds. 

Course contents 

Introduction of organic reaction mechanism — Determination of reaction mechanism by physical and 

chemical properties — Acid and bases - Nucleophilic substitution reaction — Elimination reactions — 

Electrophilic addition to carbon carbon double bond — Nucleophilic addition to carbonyl group — 

Rearrangement reactions. 

Suggested textbook  

1. Organic Mechanisms: Reactions, Stereochemistry and Synthesis, Reinhard Bruckner , Michael 

Harmata, Wolfgang Zettlmeier, Paul Wender, 2010. 

2. Guidebook to Mechanism in Organic Chemistry, Peter Sykes, 6
th 

ed, Prentice Hall, 1986. 

3. The Art of Writing Reasonable Organic Reaction Mechanisms, Robert B. Grossman, 2008. 

 

 
 

 

 

 

 



 

 

  

Course Code: CHEM 4350 
 

Course Title: Industrial Chemist 
 

Credit Hours: 2 2,060 
 

Level: -  

Prerequisites: CHEM 3320 
 

 

Course objectives 

l- This course is intended to provide students with the knowledge and skills for understanding the basic 

principles of industrial chemistry. 

2- Focus on how to convert the raw materials into useful and profitable products with high quality 

by using the best methods which characterized by low cost and environmental pollution. 

Course contents 

Introduction ( The Chemical process industry — Development of the chemical industry — Characteristics of 

the chemical industry — Raw materials — Manufacturing and Engineering ) — Safety considerations in 

process industries — Risk management plan — Industrial Pollution Prevention ( Definition of industrial Waste 

— Types of Industrial Wastes — Industrial Pollution Prevention — Waste management — Recycling — 

Waste treatment ) — Edible Oils, fats and Waxes ( Fatty acids — Glycerides — Physical and Chemical 

properties of Triglycerides — Methods of analysis and testing of Fats and Oils ) — Soaps and Detergents ( 

Raw materials — Chemical Soaps — Classification of Soaps — Manufacturing of Soaps — Principle Groups 

of Synthetic Detergents — Manufacturing of Detergents ) — Dyes: Chemistry and Applications — The 

Pharmaceutical industry ( Discovery and development of Drugs — Classification and the Chemistry of 

Pharmaceutical Products — Manufacturing of Pharmaceutical Products. 

Suggested textbook  

l- Hand book of Industrial Chemistry , Mohammad F. Ali, Bassam M. El Ali, James G. Speight, 

McGraw-Hill Companies, Latest Edition. 



 

Course Description 

Course Code: CHEM 2470 
 

Course Title: Fundamentals of Organic Chemistry 

for Physics Students 

 

Credit Hours: 2 2'0'0 
 

Level: -  

Prerequisites: - 
 

 

 

Course Objectives l- Giving a scientific background about the origins of 

organic chemistry. 

2- Knowing the relationships between Structure and properties of organic compounds. 3- 

Understand the basics of spectroscopy such as UV, IR and NMR. 

Course Contents 

Introduction to organic chemistry — Structure and properties of organic molecules —study of the 

Hydrocarbons : Alkane, Alkenes ,Alkyne: Identification, Nomenclature, Physical properties, preparation, 

chemical reactions- Aromatic compounds, aromaticity, Huckel rule Alkyl halides: . Identification, 

Nomenclature, Physical properties, preparation, chemical reactions. Spectroscopy (Introduction — Ultra violet 

spectroscopy- Infrared spectroscopy - NMR spectroscopy) 

 Suggested textbooks  

l- Organic Chemistry, L.G. Wade, 8
th 

ed, Pearson, 2012. 

2- Organic Chemistry, P. Y. Bruice, 7
th 

ed, Pearson, 2013. 

3- Organic Chemistry: A Brief Course, David J. Hart, Leslie E. Craine, Harold Hart , Christopher 

M. Hadad, 13 
th 

ed, Brooks/Cole, 2011. 

 
 

 

 

 



 

Course Description 

Course Code: CHEM 2480   
 

Course Title: Organic Chemistry 

for Biology Students  

  
 

Credit Hours: 2(2' 0' l)   
 

Level: -    

Prerequisites: -   
 

 

 

 

Course objectives 

l- Give a scientific background about the origins of Organic Chemistry. 

2- Know the relationships between Structure and properties of organic compounds. 

Course contents 

Introduction to organic chemistry — Study of structure and properties of organic molecules —Study of the 

Hydrocarbons (Alkane, Alkenes ,Alkyne): Identification, Classifications, Nomenclature, Properties, Preparation, 

Reactions, Study of stereo structure of Alkane & Alkenes - Aromatic compounds (aromaticity, 

Stereoisomers, Heckle rule, Reactions) - Alkyl halides, Alcohols, Phenols, Aldehydes & Ketones, Ethers, 

Carboxylic acids, Amines (Identification, Classifications, Nomenclature, Chemical & Physical properties, 

Preparation, Reactions)- Organic chemistry applications in medicine, agriculture and Dietetics. 

Selected experiments representing the following subjects in Organic Chemistry: laboratory safety purification 

and identification of crystalline organic compounds - separation and purification of organic compounds - column, 

thin-Layer, gas-liquid, and paper chromatography - preparation of Alkenes - formation of aromatic compounds 

and electrophilic aromatic substitution reactions. 

 Suggested textbooks  

l- Organic Chemistry, L.G. Wade, Printice Hall, 6
th 

Edition. 

2- Organic Chemist , 5
th 

Edition B Brown, Foote, Iverson and Ansl 

 



 

Course Code: CHEM 106 
 

Course Title: Organic Chemistry for Health College 

Students 

 

Credit Hours: 2 2'0,0 
 

Level: -  

Prerequisites: - 
 

 

 

Course objectives 

l. Give a scientific background about the origins of Organic Chemistry. 

2. Know the relationships between Structure and properties of organic compounds. 

3. Know structure and classification of some bio compounds 

Course contents 

Introduction to organic chemistry — Structure and properties of organic molecules —study of the 

Hydrocarbons : Alkane, Alkenes, Alkyne: Identification, Nomenclature, Physical properties, preparation, 

chemical reactions- Aromatic compounds, aromaticity, Huckel rule Alkyl halides, Alcohols, Phenols, 

Aldehydes & Ketones, Ethers, Carboxylic acids, Amines (Identification, Classifications, 

Nomenclature, Chemical & Physical properties, Preparation, Reactions)- Carbohydrates, 

Classification, Structure ,Nomenclature- Fatty acids: Classification, Structure , Physical 

properties. 

Suggested textbooks  

l- L.G. Wade. Organic Chemistry, 8
th 

ed, Pearson, 2012 

2- P. Y. Bruice. Or anic Chemistr , 7
th 

ed, Pearson, 2013 

 
 

 

 

 



 

Course Code: CHEM 4010 
 

Course Title: Professional Ethics in Chemist 
  

Credit Hours: 1(1 '0'0) 
 

Level: 8
t
  

Prerequisites:- 
 

:044.11 

 

Course objectives 

l- Provide the student with a professional ethical practice skill. 

2- Know the requirements and rules of scientific research. 

3- Understand the ethical procedure for data collection and management. 

Course contents 

The concept of ethics and its importance - standards of ethical conduct in science - ethical requirements of 

researcher in science - data management and record keeping - ethical issues in the laboratory - scientific 

writing and journal publications - responsibilities of editors and reviewers - directing research - grant 

administration and conflict of interest - case study discussion. 

 Suggested textbooks  

l. On Being a Scientist: A Guide to Responsible Conduct in Research, 3
rd 

Edition, National Academic Press, 
2009. 

2. ORI Introduction to the Responsible Conduct of Research, Nicholas H. Stenebeck, U.S. Government 
Printing Office, 2007. 

 

 



 

Course Code: CHEM 2020   
 

Course Title: General Chemist 2     2-الكيمياء العامة  اسم المقرر:

Credit Hours: 4(3,0,1)   
 

Level:3
rd

    
 

Prerequisites:-   
 

 

—  

Course objectives 

l- Understand and know the basic concepts of the physical properties of solutions, chemical kinetics, 
chemical equilibrium; chemical thermodynamics and electrochemistry. 2- To provide the student with a 
basics foundation of laboratory inquiry skills. 

Course contents 

Physical properties of solutions; chemical kinetics; chemical equilibrium; chemical thermodynamics; 
acid base equilibria in aqueous solutions; solubility and complex ion equilibria and electrochemistry. 

The experimental section includes experiments dealing with the following topics: thermochemistry, chemical 

kinetics; equilibrium; electrochemist and thermodynamics. 

 Suggested textbooks  

l. General Chemistry, The Essential Concepts, R. Chang. McGraw-Hill International, 6
th 

Edition, 2010. 

2. General Chemistry, Darrell D. Ebbing, Steven D. Gammon, Mary Finch, USA, 10
th 

Edition, 2010. 

3. Laboratory Manual for Principles of General Chemistry, J. A. Beran, John Wiley & Sons, Inc. 5th 

Edition, 1994. 

 


