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Course Curriculum for Master Degree in  

Applied Chemical Sciences  

 

 
The Master Degree in Applied Chemical Sciences, is awarded by the Faculty of Graduate Studies at 

Jordan University of Science and Technology (JUST) upon the fulfillment of the following 

requirements: 

 

1. Compliance with the J.U.S.T. Master Degree regulations approved by the Dean 

Council (No. 492/2006), dated 8/8/2006. 

2. Successful completion of (34) credit hours in the  track. 

 

 
1. Compulsory Requirements: (16) credit hours as follows 

Course Code Course Name Credit Hours 

CHEM 711 Structure and Reaction Mechanisms of Organic Compounds 3 

CHEM 712 Reaction and Synthesis of Organic Compounds 3 

CHEM 721 Physicochemical Methods in Inorganic Chemistry 3 

CHEM 731 Methods of Chemical Analysis 3 

CHEM 741 Quantum Chemistry and Molecular Spectroscopy 3 

CHEM 791 Seminar 1 

 

2. Elective Requirements: (9) credit hours from the following* 

Course Code Course Name Credit Hours 

CHEM 713 Heterocyclic Chemistry 3 

CHEM 714 Advanced Polymer Chemistry 3 

CHEM 723 Advanced Organometallic Chemistry 3 

CHEM 724 Solid State Chemistry 3 

CHEM 732 Advanced Chemical Separation Methods 3 

CHEM734 Environmental Analytical Chemistry 3 

CHEM 742 Industrial Electrochemistry 3 

CHEM 743 Chemical Kinetics 3 

CHEM 761 Metabolism of Biochemical Molecules  3 

CHEM 764 Biochemical Techniques 3 

CHEM 790 Special Topics in Applied Chemistry 3 

* The student is allowed to study up to 3 credit hours from courses of 700 or 800 level offered by 

other programs related to his field of study upon approval of the Dean of Graduate Studies based on 

the recommendation of the departmental graduate studies committee. 
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3.    Master Thesis (CHEM 799): total of 9 credit hours as follows: 

Course Code Course Name Credit Hours 

CHEM 799 A Master Thesis 9 

CHEM 799 B Master Thesis 6 

CHEM 799 C Master Thesis 3 

CHEM 799 D Master Thesis 0 
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Course Description 

 
CHEM 711 Structure and Reaction Mechanisms of Organic Compounds:   (3 Credit Hours) 

This course is designed to enable the graduate student to develop a broad and deep understanding of 

the chemical bonding, molecular structure, and organic reaction mechanisms including kinetic and 

thermodynamic aspects, soft and hard acids and bases. It emphasizes the mechanistic aspects of 

nucleophilic substitution, elimination, polar addition, rearrangement, oxidation, reduction, free 

radical and concerted reactions. 

 

CHEM 712 Reactions and Synthesis of Organic: Compounds (3 Credit Hours)  

The main goal of this course is to introduce the graduate student to reactions and synthesis of 

organic compounds, and to the use of organic, organometallic and inorganic reagents in these 

synthesis. This include addition reactions, reduction of carbonyl and other functional groups, 

aromaticity and aromatic substitution reactions, oxidation, alkylation of carbon via enolates and 

enamines, reactions of nucleophilic carbon species with carbonyl groups, reaction involving 

electron-deficient species. The course will emphasize the aspects of multistep synthesis of 

commercially important compounds. 

 

CHEM713 Heterocyclic Chemistry:  (3 Credit Hours)  

This course deals with the nomenclature, synthesis, reactions and physical properties of heterocyclic 

compounds. It covers heterocyclic compounds. Containing one O-, N-,S-, and P- heteroatom in 

four-, five- and six- membered ring (aziridine, oxirane, thiirine, pyrole, furan, thiophene, 

phospholes, arsoles, indole, benzofuran, benzothiophene, pyridine, quinoline and isoquinoline); 

heterocyclic compounds containing two heteroatoms in five-, and six-membered ring (pyrazole, 

imidzole, thiazole, isoxazole, oxazole, pyridazine, pyrimidine and pyrazine). Seven- membered ring 

heterocyclic compounds will be covered (borepine, oxepine, azepine and thiapine). It emphasizes 

the biologically active natural products containing heterocyclic rings. 

 

CHEM 714 Advanced Polymer Chemistry:  (3 Credit Hours)  

This course is designed to introduce the graduate student to the synthesis, thermodynamics and 

kinetics of polymers and copolymers. It emphasizes the mechanisms of polymerization properties 

(mechanical thermal, rheological, viscoelasticity and conformation), and instrumental 

characterization of polymers, copolymers and additives. It also covers the synthesis and 

characterization of special polymers (water soluble, fire retardant, high temperature stable, and 

silicone polymers). General testing and quality control methods of plastics will be discussed. 

 

CHEM 721 Physicochemical Methods in Inorganic Chemistry:  (3 Credit Hours)  

This course is designed to introduce the graduate students to Group Theory and its application in 

inorganic chemistry. This include molecular symmetry, point groups, representation of groups, 

symmetry aspects of molecular orbital theory, hybrid orbitals, molecular orbitals, ligand field theory 

and molecular vibrations. This course emphasizes the various physicochemical techniques used in 

structural determination of inorganic and organometallic compounds; Vibrational Spectroscopy 

(infrared and Raman), X-Ray analysis, Electron Spin Resonance (ESR), Nuclear Magnetic 

Resonance (NMR) of paramagnetic and diamagnetic complexes, Circular Dichroism (CD) and 

optical Rotatory Dispersion (ORD) Spectroscopy. It also introduce the graduate student to thermal 

analysis techniques (thermogravimetric, differential thermal techniques). 

 

CHEM 723 Advanced Organometallic Chemistry:   (3 Credit Hours)  

This course is designed to introduce the graduate student to bonding, structure, stability and 

reactivity of d- and f-block organometallic complexes. It covers their applications in organic 

synthesis, activation of small molecules (CO, CO2, H2 …), and industrial processes (isomerization, 

hydroformylation, hydrocyanation, hydrosilation, hydrogenation, polymerization …). 
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CHEM 724 Solid State Chemistry: (3 Credit Hours) 

This course is designed to introduce the graduate student to the importance of stoichiometric and 

nonstolchiometric inorganic solid materials in modern science and technology. It emphasizes the 

bonding, structure, synthesis and characterization of inorganic oxides, borides, nitrides and 

carbides. The physical properties (thermal, magnetic, electric, electronic, optoelectronics, and 

chromic) will be discussed it also covers the recent developments in fullerenes, fullerides, inorganic 

polymers and metallopolymers. The industrial aspects of these materials will be emphasized.  

 

CHEM 731 Methods of Chemical Analysis:  (3 Credit Hours)  

This course deals with the various methods employed in chemical analysis. It includes 

electroanalytical methods (potentiometry, voltametry, coulometry, electrogravimetry, conductance 

oscillometry); spectroscopic methods (visible, ultraciolet, infrared, Raman, luminescence, atomic 

spectroscopy; and chromatographic separations (liquid chromatography and gas chromatography0 

 

CHEM 732 Advanced Chemical Separation Methods:  (3 Credit Hours)  

This course is designed to introduce the graduate student to the principles, techniques in 

electroanalytical and chromatographic methods. It covers the basic concepts of analytical 

electrochemistry (impulse relaxation and diffusion, charge transfer, Nernest equation, Butler-

Volmer equation, Tafel equation, coupled chemical reaction and chemical reversibility); potential 

step excitation techniques (chronoamperomety, chronocoloumetry, chronoabsorptometry); potential 

scan techniques (stationary electrode voltametry, cyclic voltamety, DC polarography, current 

sampled polarography and thin layer voltametry); and electroanalytical evaluation of organic 

reactions mechanism. It also covers the principles (thermodynamic and kinetic aspects of 

chromatography); and techniques (size exlusion, liquid, gas and ion chromatography). 

 

CHEM 734 Environmental Analytical Chemistry:  (3 Credit Hours)  

This course is designed to aquaint the graduate student to the present environmental problems and 

the role of chemical analysis in environmental monitoring. It deals with the various analytical 

methods employed in the detevtion and analysis of chemical pollutants (toxic metals, pesticides, 

phenolic, industrial wastes) in the atmosphere, hydrosphere, lithosphere and biosphere. The 

qualitative and quantitative aspects of common and individual pollutants analysis will be 

emphasized. Radioactive pollutants (airborne dust and gases) will be mentioned. 

 

CHEM 741 Quantum Chemistry and Molecular Spectroscopy: (3 Credit Hours)  

The goal of this course is to introduce the graduate student to the concepts of quantum theory and 

its application in electronic configuration. It includes revision of classical mechanics, and 

introduction to quantum mechanics, Schrodinger equation and its applications to simple systems. 

Including particle in a box, harmonic oscillator, rigid rotor, operator and matrix algegra, angular 

momentum. It also covers the approximation methods. (Perturbation theory and variation methods); 

and, interaction of radiation with matter, absorption coefficient, Starck and Zeeman effects. 

 

Chem. 742: Industrial Electrochemistry (3 Credit Hours)  

This course will introduce the graduate student to the electrokinetic phenomena occurring at the 

solution-electrode interfaces and their applications in industry. This include fundamentals of 

electrode science and technology; Butler-Volmer equation, current-potential laws as related to 

reaction mechanism (electrolysis, gas evolution and desposition); and the various electrochemical 

techniques (cyclic, stripping voltammetry), it also covers the technical aspects of electrochemistry; 

energy conversion systems, storage system and electroplating, industrial processes, cell design and 

side reactions, gas bubbles effect, current distribution and mass transfer. Recent development in the 

technology of the electrode, diaphragms and cell construction will be discussed. 
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CHEM 743 Applied Kinetics of Chemical Reactions: (3 Credit Hours) 

Theories of reaction rates (unimolecular, bimolecular and termolecular), chemical kinetics of simple 

and complex reactions (parallel, consecutive, and reversible reactions) a detailed discussion of the 

kinetics and reaction mechanisms in the gaseous and liquid phases and in solutions, factors and 

conditions effecting reaction kinetics (such as energy and activation parmeters, temperature, 

pressure … etc.), enzymes, homogeneous and heterogeneous catalysis (including inhabitation), fast 

reactions; photo-induced reactions, kinetic simulations, experimental techniques for fast kinetic 

studies.  

 

CHEM 761 Metabolism of Biochemical Molecules: (3 Credit Hours)  

This course deals with the biochemical aspects of the metabolism of individual amino acids; special 

lipids (cholesterol, sphingolipid and prostragindins); complex carbohydrates; glycoproteins and 

proteoglycans; iron and heme metabolism; protein synthesis, translational and posttranslational 

modification; intracellular protein degradation. 

 

CHEM 764 Biochemical Techniques: (3 Credit Hours)  

This advanced laboratory course emphasizes the principles and techniques in voided in preparation, 

isolation purification, concentration of highly diluted solutions, and identification of biomolecules; 

protein labeling and its application in biochemical sciences. 

 

CHEM 790 Special topics in Applied Chemistry: (3 Credit Hours)  

The content of this course varies depending upon the research interests of the faculty members and 

students needs. It covers recent developments and advancements in chemistry, applied chemistry 

and industrial chemistry. 

 

CHEM 791 Seminar: (1 Credit Hour)  

The goal of this course is to introduce the graduate students to the chemical literature, finding 

chemical information, critical reading of research papers, scientific reporting, writing proposals and 

thesis, preparing transparencies, and presentation of data in seminars. The student is required to 

present a seminar on a recent topic in applied chemistry extracted from primary and review 

journals. 

 

CHEM 799 Master Thesis:  (9 Credit Hours)  

The graduate student is required to perform original research work as directed by his 

academic/research advisor; submit and successfully defend his thesis in a departmental seminar. 

 
 

 
 


