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Contents:

Nomenclature, structure, properties and reactions of :
Heterocyclic analogues of cyclopropane and cyclobutane.
Compounds with two or more hetero atoms in a five-membered ring.
Compounds with two or more hetero atoms in a six-membered ring.
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Fused ring systems of five- and six-membered rings containing two or
more hetero atoms.

Occurrence of heterocyclic compounds in nature and their applications in medicine.

10 -l g uisl)
1. A.R. Katritzky; Advances in Heterocyclic Chemistry, Academic Press (1999).

2. D. H. R. Barton, et. al., Comprehensive Organic Chemistry: Heterocyclic
Compounds; Kluwer Academic Publishing (2001).

3. E. G. Brown and R. P. Brown; Ring Nitrogen: Key Biomolecules; Kluwer
Academic Publishing (2001).
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Contents :

Introduction to group theory.

Symmetry in chemistry.

Application of symmetry to theories of bonding in simple and coordination

compounds.

Electronic absorption spectra.

Vibrations and Raman spectroscopy.
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R. S. Drago; Physical Methods for Chemist, International Thomson Publishing;
2nd Edn. (1992).

3. B.E.Douglas, D. H. Mc Daniel and J. J. Alexander; Concepts and Models of
Inorganic Chemistry, John Wiley & Sons, New York, 3 rd Edn. (1994).

4. F. A. Kettle; Symmetry and Structure: Readable Group Theory for Chemistry,
John Wiley & Sons, New York, 2nd Edn. (1995).

5. J. E. Huheey, E. A. Keiter and R. L. Keiter; Inorganic Chemistry: Principle of
Structures and Reactivity, Harper Collins College, 4th Edn. (1993).
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Contents :

- Determination of reaction mechanism of the catalyzed and non-catalyzed
reaction. Linear relationships of free energy. Hammett equation, Taft
equation and their applications. Secondary salt effect on the rate and the
order of reaction. Effect of ion pairing and medium on reaction rate and

mechanism.

- Kinetics of fast reactions (metal-metal exchange and ligand-ligand

exchange).

- Study of photochemical reaction(primary and secondary processes).
Absorption and emission probabilities. Quantum yield. Kinetics of photo-
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reactions. Photoreduction reaction. Photooxidation reaction with oxygen.
Intramolecular photophysical processes of polyatomic molecules.
- Intermolecular photophysical processes and quenching the excited state.
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1. 1. S. Jeffery, Chemical Kinetics and Dynamics, Pearson Education (1998).
2. J. Keith, Chemical Kinetics, Addison-Wesley Pub. Co., (1987).
3. C.E.Wayne and R. P. Wayne, Photochemistry, Oxford Univ. Press. (1997).
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Contents :

- Basic tools and operation in analytical chemistry.

- Handling of very dilute solutions.

- Automation in analytical laboratory.

- Statistical analysis of data (expression of results; experimental design and
optimization techniques; the theory of signal detection, filtering, smoothing
and curve fitting; uni- and multi-component calibration techniques;
resolution and pattern recognition).

- Analysis of real samples (sampling and preservation, preparing sample for
analysis, decomposing and dissolution of samples, elimination of
interferences, selection of proper analytical technique, choice of analytical
method and its validation).

: gl mal) g sl
1. G. D. Christian, Analytical Chemistry, John Wiley, New York, 5th Edn. (1994).
2. D. A. Skoog, D. M. West and F. J. Holler, Fundamentals of Analytical Chemistry,
Saunders College Publishing, Philadelphia, 7th edn. (1998).
3. J. Miller and J. N. Miller, Statistics and Chemometric For Analytical chemistry,
Prentice Hall, New York, 4th Edn. (2000).
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Contents :
UV, IR, NMR and Mass Spectra.

Techniques and devices, basic principles, sample preparation.
Application on structure elucidation of organic compounds.

: &= mad] g sl

1. R. M. Silverstein, Spectrometric Identification of Organic Compounds, John
Wiley & Sons, New York, 7 th Edn. (2003).

2. L.D.Field and S. Sternhell; Organic Structures From Spectra, John Wiley
& Sons, New York, 3 rd. Edn. (2002).
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3. J. B. Lambert; Organic Structural Spectroscopy, Prentice Hall (1997).
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Contents:

Magnetism
Electronic absorption spectra
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Infrared spectra

Nuclear magnetic resonance

Electron paramagnetic resonance

Nuclear quadrupole and Mossbauer spectroscopy
Mass spectra

X-ray diffraction and Crystallography.

;e jall g sty

1. R. S. Drago; Physical Methods for Chemist, International Thomson Publishing;
2nd Edn. (1992).

2. E. A. V. Ebsworth, D. W. H. Rankinn and S. Cradock; Structural Methods in
Inorganic Chemistry, Blackwell, 2 nd Edn. (1994).
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Contents:

-Applying Schrédinger equation on molecular electrons :
Molecular oribital theory - homonuclear diatomic molecules — heteronuclear

diatomic molecules - total wave functions of molecules - Hickel theory -

perturbation theory - valence bond theory

- Application of quantum chemistry in spectroscopy:
Electronic spectroscopy of atoms - electronic spectroscopy of molecules -
vibrational spectroscopy - rotational spectroscopy - electron spin resonance
spectroscopy - nuclear magnetic resonance spectroscopy -

: aal jall g st

1. C.S. George, Quantum Mechanics in Chemistry, Dover Pub. (2002).
2. C. M. Philips, Quantum Chemistry of Atoms and Molecules, Cambridge University

Press (1987).
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Contents :

Advanced treatment of spectroscopic and electrochemical techniques with
emphasize on theoretical bases, instrumentation and analytical applications of
various technique such as :

Molecular absorption spectroscopy (UV-Vis. and IR).

Molecular fluorescence, phosphorescence and chemi-and bio-luminscence,
spectroscopy.

Atomic spectrometric methods based on absorption,

emission and fluorescence.
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X-ray and y-ray spectroscopy.
Potentiometry.
Conductometry
Electrogravimetry
Coulometry

Voltammetric, pulse polarographic and stripping methods.

Amperometry.

=

s &=l ) g sl

G. D. Christian, Analytical Chemistry, John Wiley, New York, 5th Edn. (1994).

2. D. A.Skoog, D. M. West and F. J. Holler, Fundamentals of Analytical Chemistry,
Saunders College Publishing, Philadelphia, 7th edn. (1998).

3. J. Miller and J. N. Miller, Statistics and Chemometric For Analytical chemistry,
Prentice Hall, New York, 4th Edn. (2000).

4. D. A. Skoog, Principles of Instrumental Analysis, Saunders College Publishing,

Philadiphia, 3rd Edn. (1985).
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Contents :

Developing the student skills of scientific thinking to touch the scientific problem
and its possible solutions.

Developing the student skills of collecting the required data from the library using
recent periodicals in addition to the electronic resources, especially the internet
resources.

Helping the student to think of the research point, its identity, items, tools and
sources of knowledge.

Training students to make screening of the research point and writing it in a
correct way.

Teaching the student how to write a research paper including: title, introduction,
experimental work, results and discussion, conclusion, references, and Arabic
and English summaries.
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Selected Topics in Organic Chemistry
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Selected Topics :

(1) Stereochemistry.

(2) Polymers and industry products.

(3) Natural products.

(4) Chemistry of carbohydrates and cellulose.
(5) Physical organic chemistry.

(6) Petrochemicals and detergents.
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1. Applied chemistry (chemistry and crime - chemistry and energy production -
hazardous waste and waste disposal - treatments of drinking, domestic and
industrial waters.

2. Advanced organometallic chemistry and its applications in industry and Catalytic

Reactions.

Role of metals in Biological systems.

Types of M-M bonds and metallic clusters.

Materials chemistry and applied solid state, this will include:

Crystal defects, nonstoichiometric compounds and its applications in
solid electrolytes.

Fuel Cells, electrical conductors, solid semi-conductors, diods, photo-
voltaic effect, light emitting diods (LED).

Spinel crystals and magnetic materials and their applications in the
industry of magnetic tapes.

Perovskites and related phases and their applications in ferroelectric,
piezoelectric and electroceramic materials and soperconductors.
Vitreous state and its application.
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Selected Topics in Physical Chemistry
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Contents:

Physical properties of polymers
Surface chemistry and catalysis
Electrochemistry

Colloidal state

Statistical thermodynamics

2] all g sl
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Methods of Separation and Chromatographic Analysis
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Contents :
Theory and analytical applications of equilibrium and non-equilibrium separation
methods based on solvent extraction and chromatographic techniques :
The distribution coefficient, the distribution ratio, the percent extracted.
Solvent extraction of metals and analytical separations.
Multiple batch extractions & counter current distribution.
Solid phase extraction.
Classification of different chromatographic techniques.
Migration rates of solutes, band broadening, column efficiency and column
resolution.
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Size exclusion chromatography.

lon exchange chromatography.

Gas Chromatography (Columns, stationary phases, analytical separations and
GC-MS).

High performance liquid chromatography ( partition, adsorption, ion

exchange and size exclusion based techniques).

Supercritical fluid chromatography.

Paper and thin-layer chromatography.

Electrophoresis and capillary zone electrophoresis.

:cq-bl‘j g..,::g\

1. G. D. Christian, Analytical Chemistry, John Wiley, New York, 5th Edn. (1994).

2. D. A. Skoog, D. M. West and F. J. Holler, Fundamentals of Analytical
Chemistry, Saunders College Publishing, Philadelphia, 7th edn. (1998).
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Contents:

The topic is to be determined by the department committee.
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Course Number : Chem 511
Course Title: Heterocyclic Chemistry
Units: 2
Level/Year: L1/L2
Contents: Nomenclature, Structure, properties and reactions of :
(1) Heterocyclic analogues of cyclopropane and cyclobutane.
(2) Compounds with two or more hetero atoms in a five-membered ring.
(3) Compounds with two or more hetero atoms in a six membered ring.
(4) Fused ring systems of five- and six- membered rings containing two or
more hetero atoms.
(5) Occurrence of heterocyclic compounds in nature and their applications in
medium.
Books and References:

1] Comprehensive Heterocyclic Chemistry, A. R. Katritzky and C. W. Rees, vol, 5. Pergamon
Press (1984).

2] Heterocyclic Chemistry, J. A. Joule and G. F. Smith 2 ™ Edn. Van Nostrand (UK) Co. Ltd.
(1987).

Course Number: Chem 512

Course Title: Organic Spectroscopy

Units: 2
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Level/Year: L2/ L1

Contents: UV. IR. NMR and Mass Spectra: Techniques and devices, basic principles. Sample
preparation. Application on structures elucidation of organic compounds.

Books and References:

1] Spectral Analysis of Organic Compounds, C. T. Creswell  and O. A. Runquist (1975)
Longman.

2] Organic Spectroscopy, W. Kemp (1978). Macmillian Press. Ltd. London.

3] Spectroscopic Identification of organic compounds. R. M.  Silverstein and G. Bassler (1981),
John wiley 7 Sons Inc.  Londin and New Yourk.

Course Number: Chem 613
Course Title: Selected Topics in Organic Chemistry
Units: 2
Level/Year: L3/ L2
Contents:
(1) Stereochemistry.
(2) Polymers and Industry Products.
(3) Natural products.
(4) Chemistry of Carbohydrates and Cellulose.
(5) Physical organic chemistry.
(6) Petrochemicals and Detergents.
Books and References:

1] Organic Chemistry, 5 Edn. T. W. solomons, John Wiley &  Sons Inc. (New Yourk), (1992).
2] Advanced Organic Chemistry, Mechnisms and Structure. J. ~ March (1977), Mc Graw-Hill,
London, UK.

3] Understanding organic Chemistry Reaction Mecahnism, Adam Jacobs (1977), Cambridge
Univ. press, UK.

4] Organic Chemistry, I. L. Finar, vol. 2, Longman (London), 6% Edn., (1973).

5] organic Chemistry, S. H. Pine, 5% Edn., Mc Graw-Hill Book  Company (New Yourk), (1987).
6] Shreve’s Chemical Process industries, G. T. Austin, 5 Edn.,  mc Graw-Hill Book Company
(New Yourk), (1988).

7] Organic Synthesis, M. B. Smith, Mc Graw-Hill International  Editions, (1994).

Course Number: Chem 521
Course Title: Group Theory and Applications.
Units: 2
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Level/Year:1/1

Contents:

Introduction of group theory — Symmetry in Chemistry, application of Symmetry on theories of
bonding in simple and coordination compounds — electronic absorption, Vibration and Raman
Spectroscopy
Books and References:

drala (iR wn il pasine 3 den i 6 uid 7 psa 0l (pilasSll a3l A ylai -
(1998) (alell Liill 3 ga cllall

2] R. S. Drago “ Physical Methods for Chemist” W. B.  Saunders Company (1992) .

3] B. E. Douglas, D. H. Me Daniel and J. J. Alexander “  Concepts and Methods of Inorganic
Chemistry”, John Wiley  and Sons Inc. N. Y. (1994).

4] F. A. Kettle, “ Symmetry and Structure, Readable Group ~ Theory for Chemistry” 2 Edn.,
Jhon Wiley & Sons Inc., new Yourk, (1995).

5] J H. Huheey, E. A. Keiter and R. L. Keiter, “Inorganic ~ Chemistry, Principles of Structures
and Reactivity: 41 Ed.,  Harper College, (1993).

Evaluation Methods:

1-Mid-term Exams.

2- Final Exam.

3-Reports and assignments.

4- Whatever appropriate by the staff.

“A Brief description for a Master degree course”

Course Number: Chem 522

Course Title: Physical Methods in Inorganic Chemistry.

Units: 2

Level/Year:2/1

Contents: Magnetism, Electronic absorption, Infrared, Nuclear Magnetic Resonance. Electron
Paramagnetic Resonance.

Nuclear Quadrupole and Mossbauer Spectroscopy, Mass Spectra and Crystallography.
Books and References:

1] R. S. Drago “Physical Methods for Chemist” W. B.  Saunders Company (1992) .
2] E. A. V. Ebsworth, D. W. H. Rankinn and S. Cradock, “Structural Methods in Inorganic
Chemistry”, 2" Ed., Blackwell, (1994).
Evaluation Methods:
1-Mid-term Exams. 2- Final Exam.

3-Reports and assignments. 4- Whatever appropriate by the staff.
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Brief description for a Master degree course”

Course Number: Chem 623

Course Title: Selected Topics in Inorganic Chemistry.
Units: 2

Level/Year: 3/2

Course Contents:

e Applied Chemistry (Chemistry and Crime — Chemistry and Energy production — Hazardous
waste and waste disposal Water treatments (drimking, domestic and industrial waters).

e Advanced organometallic chemistry and its Application in industry and Catalytic reactions.

e Role of metals in Biological systems.

e Types of M-M Bonds and metallic Clusters.

e Materials Chemistry and Applied solid State, this will include (Crystal Defects,
Nonstoicmetric compounds and its applications in Solid electrolytes, Fuel Cell, Electrical
conductors, Solid (L E D). (Spinel Crystals and magnetic Materials, their applications in the
industry of magnetic tapes. Perovskites and related phases and their applications in
ferroelectric, piezoelectric, and electroceramic materials and sopperconductors. Vitreous
state and its application.

Books and References:

1] S. E. Manahan, "General Applied Chemistry", 2" Ed., P. W. S. Publishers, Boston, (1982).
2] F. L. Wiseman, " Chemistry in the modern World, concepts  and application” McGraw Hill,
(1985).
3] A. Sherman and S. J. Sheman, "Chemistry and changing  World" 3" Ed., prentice-Hall,
(1985).
4] A. F. Brown,"General chemistry”, 5! Ed., John Wiley and ~ Sans, N. Y. (1985).

(1999) Go¥) -glue — il ABIS glaad M e liall s L)) -5

6- B. E. Douglas, D. H. Mcdaniel and J. J/ Alexander and  Models of Inorganic Chemistry", John
Wiley and Sons, (1994).

7- D. F. Shriver and E. W. Atkins, "Inorganic Chemistry", 39  Ed., Oxford Univ. Press, (1999).
8- J. e. huheey, e. A. Keiter and R. L. Keiter, "Inorganic  Chemistry, Principles of structures and
Reactivity", 4" Ed., Harper Collins College, (1993).

9- S. J. Lippard and J. M. Berg, "Principles of Bioinorganic ~ Chemistry", Univ. Science Books,
Mill Valley, California, (1994).

10- J. A. Cowan, inorganic Bio Chemistry"”, VCH Publishers  Inc., N. Y., (1993).

11- R. A> Bailey, et al., Chemistry of the Environment”,  Academic Press, New Yourk, (1978).
12- F. A. Cotton and R. A. Walton, "Multiple bonds between metal atoms", john wiley and
sons, New Yourk, (1982).
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13- Bioinorganic Chemistry”, Comprehension Coordination ~ Chemistry, Program Press,

Oxford, Volume 6, (1987).

14- A. R. West, "Solid State Chemistry and its applications”,  Wiley, New Your, (1984).
15- 1. smart and E. Moore, "Solid State Chemistry”, Chapman  and Hall, London, (1992).

16- A. Wold and K. Dwight, "Solid State Chemistry"”, Chapman  and Hall, London, (1993).

Evaluation Methods:

1-Mid-term Exams. 2- Final Exam.

3-Reports and assignments. 4- Whatever appropriate by the staff.
“It is up to the staff member to select the subjects, textbooks and references related to this
course”.

Course Number: Chem 531

Course Title: Advanced Physical Chemistry.
Units: 2

Level/Year: L1/Y1

Contents:

e Determination of reaction mechanism of the catalyzed and non-catalyzed reaction. Linear
relationship of free energy. Hammet equation. Taft equation and their applications.
Secondary salt effect on the rate and the order of reaction. Effect of ion pairing and medium
on reaction rate and mechanism. Fasr reaction (metal-metal exchange and ligand-ligand

exchange).

e Study of photochemical reaction (primary and secondary process). Absorption and emission
probabilities. Quantum yield. Kinetics of photoreactions. Photophysical processes of
polyatomic molecules. Intermolecular photophysical processes and quenching the exited

state.
Books and References:

1]Chemical Kinetics and reaction mechanism. F. Wilkinson
2] Kinetics and Mechanism. J.W. More and R. G. Pearson
3] Photochemistry. R. B. Cundall and A. Gilbert

Course Number : Chem 532

Course Title: Quantum Chemistry and its Application.

Units: 2

Level/Year: L2/Y1

Contents:

1] Applying Schrédenger Equation on Molecular Electrons
Molecular Orbital Theory
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Homonuclear Diatomic Molecules.
Heteronulcear Diatomic Molecules.
Total Wave Functions of Molecules.
Hikel Theory.

Perturbation Theory.

Valence Bond Theory.

2] Application of Quantum Chemistry in spectroscopy
Electronic Spectroscopy of atoms.

Electronic Spectroscopy of Molecules.

Vibrational Spectroscopy.

Rotational Spectroscopy.

Electron Spin Resonance Spectroscopy.

Nuclear magnetic Resonance Spectroscopy.
Books and References:

1] Quantum Chemistry of Atoms and Molecules  P. S. C. Math
2] quantum Chemistry L. N. Levine

Course Number: Chem 633

Course Title: Selected Topics in Physical Chemistry.
Units: 2

Level/Year: L3/Y2

Contents:

Physical Properties of Polymers

Surface Chemistry and Catalysis

Electrochemistry

Colloidal State

Statistical Thermodynamics

Course Number : Chem 541

Course Title: Advanced Analytical Chemistry.

Units: 2

Level/Year: L1/Y1

Contents:

- Basic tools and operation in analytical chemistry.

- Handling of very dilute solutions.

- Automation in Analytical Laboratory.

- Statistical analysis of data (expression of results:experimental design and optimization
techniques: the theory  of signal detection, filtering, smoothing and curve fitting; uni- and
multi-component calibration techniques: resolution and pattern recognition).
- Analysis of real samples 9sampling and preservation).
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Preparing samples for analysis, decomposition and dissolution of samples, elimination of samples,
elimination of interferences, selection of proper analytical technique, choice of analytical
method and its validation).
References:

1. G. D. Christian. Analytical Chemistry, 5% Edn., (1994), John Wiley, New Yourk.
2. D. A. Skoog, D. M. West, F. J. Holler, Fundamentals of Analytical Chemistry, 71 Edn., (1996),
Saunders College Publishing, Philadelphia.

Course Number: Chem 542

Course Title: Spectroscopic and Electrochemical methods of Analysis.

Units: 2

Level/Year: L2/Y1

Contents:

Advanced treatment of spectroscopic and electrochemical techniques with emphasize on

theoretical basis.

Instrumentation and analytical applications of various technique such as:
e Molecular absorption spectroscopy (UV-Vis. And IR)
e Molecular fluorescence, phosphorescence and chemical and bio-luminescence,

spectroscopy.

e Atomic spectrometric methods based on absorption, emission and fluorescence.
e X-ray and y-ray spectroscopy.
e Potentiometry.
e Conductometry.
e Electrogravimetry.
e Coulometry.
e Voltametric, pulse polarographic and stripping methods.
e Amperometry.

References:

1. G. D. Christian. Analytical Chemistry, 5 Edn., (1994), John Wiley, New Yourk.

2. D. A. Skoog, D. M. West, F. J. Holler, Fundamentals of Analytical Chemistry, 7% Edn., (1996),
Saunders College Publishing, Philadelphia.

3. D. A. Skoog, Principles of Instrumental Analysis, 3" Edn., (1985) Saunders College Publishing,
Philadelphia.

Course Number : Chem 643
Course Title: Separation Techniques.
Units: 2
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Theory and analytical application of equilibrium and non-equilibrium separation methods based on
solvent extraction techniques:

The distribution coefficient, the ratio, the percent extracted.

Solvent extraction of metals and analytical separations.

Multiple batch extraction & counter current distribution.

Solid phase extraction.

Classification of different chromatographic techniques.

Migration rates of solutes, band broadening, column efficiency and column resolution.
Size exclusion chromatography.

lon exchange chromatography.

Gas chromatography (Columns, stationary phases, analytical separation and GC-MS)
High performance liquid chromatography (partition, absorption, ion exchange and size
exclusion based techniques).

Supercritical fluid chromatography.

Paper and thin-layer chromatography.

Electrophoresis and capillary zone electrophoresis.
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