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FACULTY OF SCIENCE  

         The decree to establish the Faculty of Science was issued as a part of Ibrahim 

Pasha the Great University.  The Faculty of Science opened its doors in a building 

located in the Orman area in the province of Giza. In 1951, the Faculty was moved 

to the area surrounding the historical palace of El-Za'afran and relocated in some of 

the annexed buildings. Later on, the name of the university was changed to Ain 

Shams and the first graduating class was awarded the Bachelor of Science degree in 

1953. During the last fifty years, the Faculty of Science has witnessed several 

progressive steps in the development of its buildings, facilities and educational 

programs. The present premises of the Faculty of Science were partly opened in 

1962 and were completed during the early seventies. A recent major addition to the 

faculty was completed in 2000. This was a six-floor building fully equipped for the 

expansion of the physics and biochemistry departments.The Faculty of Science 

includes ten departments which provide teaching and training for the students 

enrolled in different undergraduate and graduate programs. Presently, 5400 students 

are enrolled in different bachelor programs in addition to 600 students enrolled in 

graduate studies. The Faculty also hosts the pre-dentistry and pre-pharmacy 

students and provides them with a solid foundation of basic sciences that enable 

them to continue their education with success. Besides the scientific departments, 

the Faculty comprises within its structure self-sustaining units and research centers 

including the central laboratory and the scientific studies and consultation center. 

The latter comprises twenty different units which provide scientific services to the 

community, researchers and the industrial sector. The Faculty offers thirty-one 

specialized programs leading to the Bachelor of Science degree in which the 

student has the option of graduating in one department with a single-major degree 
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or in two departments concurrently with a double-major degree. The Faculty offers 

graduate diplomas in twenty-nine different fields and specializations. It also offers 

the Master of Science and Doctor of Philosophy in fourteen programs. The degree 

of Doctor of Science is also awarded by the Faculty for prominent achievers.  

   

 The Scientific Departments: 

      1- Mathematics                     2- Physics   

         3- Chemistry                          4- Geology                         

  5- Botany                              6- Zoology 

     7- Entomology                      8- Biochemistry  

     9-Geophysics                    10-Microbiology 

 

Scientific degrees awarded by the Faculty of Science: 

Ain Shams University awards, upon the request of the Faculty of Science Council, 

the following degrees. 

 

I: Bachelor of Science (B.Sc.): 

The Bachelor of Science is awarded after four years of study and upon the 

completion of the requirements set by each department in the following programs: 

 

A) Natural Sciences and Mathematics: 

1- Mathematics.   

2-Pure mathematics and mathematical statistics. 

3- Pure mathematics and computer Science                

4-Mathematical statistics and computer  Science.                                                               

5-Physics.    6-Physics/Computer Science. 

7-Physics/Pure Mathematics.  8-Material Physics. 

9-Electronics.    10-Chemistry. 

11-Applied Chemistry.     12-Enviromental Chemistry/Chemistry. 

13-Physics/Chemistry   14-Biophysics 
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B) Biological Sciences: 

1-Botan         2-Microbiology 

3-Zoology                 4-Entomology 

5-Biochemistry            6-Botany/Chemistry 

7-Microbiology/Chemistry  8-Zoology/Chemistry 

9-Entomology/Chemistry  10-Biochemistry/Chemistry 

11-Biochemistry/Microbiology  12-Entomology/Biochemistry 

13-Entomology/Microbiology 

 

C) Geological and Geophysical Sciences 

1-Geology          2-Geology/Chemistry 

3-Geophysics          4-Geology/Geophysics 

 

II. Postgraduate Diplomas: 

The students enrolled in this program should have a B.Sc. from an Egyptian 

University or an equivalent degree. This program is of applied nature and focuses 

on hand on training approach. A postgraduate diploma in one of the following 

disciplines is awarded after completion of one year of academic study and practical 

training. 

1-Radiation Physics    2-Optical Measurements 

3-Solid State and Electronics   4-Solar Energy 

5-Laser and its Applications   6-Biophysics 

7-Physics of Atmosphere and Climatology 8-Applied Chemistry 

9-Analytical Chemistry    10-Nutrictional Chemistry  

11-Molecular Biology    12-Biochemical Analysis 

13-Applied Entomology    14-Medical Entomology 

15-Scientifing Computers and their Applications 16-Applied Statistics 

17-Mathematics for Environmental Sciences 18-Qualifying Computer  

19- General Biostatistics   20-Petroleum Geology 
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21-Mining Geology    22-Geoarchaeology  

23-Enviromental Geology   24-Applied Geophysics 

25-Earthquakes      26-Biological techniques 

27-Economic Zoology    28-Plant Taxonomy and Flora 

29-Applied Plant Physiology  

 

III. The Master of Science Degree (M.Sc.) 

For the enrollment in a program leading to a master's degree in science, the student 

should have a B.Sc. degree with a minimum of a "Good" grade in the particular 

field of specialization as well as in the overall grade. The student should also fulfill 

any other requirements set by the concerned department. The student should 

complete at least two academic years of course work and practical work at the end 

of which he or she should submit a dissertation containing the results of his or her 

research project. The M.Sc. degree is awarded in fields  of: 

1-Pure Mathematics   2-Applied Mathematics 

3-Mathematical Statistics  4-Computer Sciences             

5-Phyiscs     6-Biophysics                           

7-Chemistry    8-Biochemistry                      

9-Botany    10-Zoology         

11- Microbiology    12-Entomology   

13 - Geology     14-Geophysics 

 

IV. The Doctor of Philosophy Degree (Ph.D.) 

 For the enrollment in a Ph.D. program, the student should be a holder of a master's 

degree in science from an Egyptian University or from any other scientific 

institution recognized by the Egyptian authorities. The student must carry out a high 

standard research project with innovative and authentic outcomes. The duration of 

this program is two years at least after which the student is required to submit a 

dissertation containing the results of his or her research work. The Ph.D. degree is 

awarded by the Faculty of Science in the aforementioned fields as for the master's 

degree. 
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V. The Doctor of Science Degree (D.Sc.) 

A minimum of a five-year period after obtaining the Ph.D. degree is required for the 

D.Sc. candidate to apply for this degree. The candidate should be able to present 

comprehensive research work in his or her field of specialization characterized by 

innovation and eminent scientific value which significantly contributes to the field 

of specialization. The candidate is also required to submit a list of publications and 

the titles of the dissertations supervised by him or her in addition to any other 

scientific achievements. 

MISSION STATEMENT 

The Faculty of Science is committed to offer specialized and professional programs 

that meet national and regional needs and prepare the students with the requisite 

knowledge and training to enter, and successfully continue, productive careers or 

advanced studies. The Faculty is also determined to consistently improve and 

upgrade the standards of its programs to meet the changing needs of the society and 

stakeholders.   

The Faculty encourages and supports basic and applied research that adds to the 

scientific progress and enhances utilization of natural resources. The Faculty seeks 

strong linkages with the local and regional industrial sector, public service 

organization, and environmental protection centers to improve the socio-economic 

status of the Egyptian citizens. 

In all its activities, the Faculty is committed to high academic standards, innovation, 

ethical values and equal opportunities for students and faculty members.  

VISION STATEMENT 

The vision of the Faculty of Science is to be recognized and respected throughout 

Egypt and the African Continent as one of the premiere centers for education and 

research in basic and applied sciences. Toward achieving this, the Faculty must not 

only rest on its long history of performance and record of achievements, but should 

recruit all its resources and experience to upgrade its educational programs and to 

maximize its outreach to the community and produce research with real-life impact 

to help solve the community's problems.   
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List of Abbreviations 

 

BIOCH Biochemistry 

BIOPH Biophysics 

BOT Botany 

CHEM Chemistry 

CS Computer Science 

ENT Entomology 

GEOL Geology 

GEOPH Geophysics 

MATH Mathematics 

MICR Microbiology 

PHY Physics 

STAT Statistics 

ZOO Zoology 
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Program Title : B.Sc.  in Chemistry 
 

Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Calculus and Analytic Geometry 3 4 

STAT 101 Introduction to Statistics 2 2 

MATH 111 Statistics  I 3 4 

PHY 101 General Physics (Electricity, Magnetism and 

Properties of Matter) 
3 4 

English 1  English 2 - 

 
First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Applications of Computers 2 2 

MATH 102 Algebra and Calculus 3 4 

MATH 112 Dynamics I 3 4 

PHY 102 Optics, Sound and Heat 3 4 

English 2  English 2 - 

 

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 201 Organic Chemistry 4 6 

CHEM 202 Analytical Chemistry 3 4 

CHEM 203 Physical Chemistry 3 4 

MATH 221 
Multiple Integrals and Ordinary Differential 
Equations 

2 2 

PHY 221 Atomic and Molecular Physics 2 2 

English 3  English 2 - 

 
Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 204 Organic Chemistry 4 6 

CHEM 205 Inorganic Chemistry (1) 3 4 

CHEM 206 Physical Chemistry 3 4 

MATH 222 Algebra and Computer Training 2 4 

PHY 222 Spectroscopy 2 2 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 301 Organic Chemistry 3 4 

CHEM 302 Organic Chemistry 3 2 

CHEM 303 Physical Chemistry 4 2 

CHEM 304 Inorganic Chemistry 4 4 

CHEM 305 Instrumental Methods of Analysis  2 2 

PHY 341 Solid State Physics and Electronics 2 2 

 

Third Year ï Second Semester 

Code Titl e 
No of hours / Week 

Lecture Practical 

CHEM 306 Organic Chemistry 3 4 

CHEM 307 Selective Course 3 2 

CHEM 308 Physical Chemistry 3 2 

CHEM 309 Selected Topics in Physical Chemistry 3 - 

CHEM 310 Selected Topics in Inorganic Chemistry 2 4 

CHEM 311 Analytical Chemistry 2 2 

CS 311 Applications of Computers 2 2 

 
Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 401 Organic Reaction Mechanisms & Stereo Chemistry 3 4 

CHEM 402 Organic Chemistry 4 4 

CHEM 403 Physical Chemistry 4 4 

CHEM 404 Group Theory and Nuclear Chemistry 3 2 

CHEM 405 Electroanalytical Chemistry 2 2 

CHEM 411 Essay or research project 2 - 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 406 Selected Topics in Organic Chemistry 3 4 

CHEM 407 Organic Chemistry 4 4 

CHEM 408 Physical Chemistry 4 4 

CHEM 409 Selected Topics in Inorganic Chemistry 3 2 

CHEM 410 Selected Topics in Analytical Chemistry 2 2 

CHEM 412 Essay or research project 2 - 
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Program Title: B.Sc. in Applied Chemistry 
(Single Major) 

Program Courses 
First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Pure Mathematics 3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics I 3 4 

PHY 101 
 General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics  I 3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 201 Organic Chemistry 4 6 

CHEM 202 Analytical Chemistry 3 4 

CHEM 203 Physical Chemistry 3 4 

MATH 221 
Multiple Integrals and Ordinary Differential 

Equations 
2 2 

PHY 221 Atomic and Molecular Physics 2 2 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 204 Organic Chemistry 4 6 

CHEM 205 Inorganic Chemistry  3 4 

CHEM 206 Physical Chemistry 3 4 

MATH 222 Algebra and Computer  exercise  2 4 

PHY 222 Spectroscopy 2 2 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

APCHEM  301 Applied Organic Chemistry 4 2 

APCHEM  302 Applied Organic Chemistry 3 4 

APCHEM  303 Applied Inorganic Chemistry 3 2 

APCHEM  304 Applied Physical Chemistry 4 4 

APCHEM  305 Applied Analytical chemistry 2 2 

PHY 341 Solid State Physics and Electronics 2 2 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

APCHEM  306 Applied Organic Chemistry 4 2 

APCHEM  307 Applied Organic Chemistry 3 4 

APCHEM  308 Applied Inorganic Chemistry 3 2 

APCHEM  309 Applied Physical Chemistry 4 4 

APCHEM  310 Applied Analytical Chemistry 2 2 

CS 311 Applications of Computers 2 2 

 
Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

APCHEM  401 Applied Organic Chemistry 3 4 

APCHEM  402 Applied Organic Chemistry 3 4 

APCHEM  403 Applied Physical Chemistry 3 4 

APCHEM  404 Applied Inorganic Chemistry 4 2 

APCHEM  405 Applied Analytical Chemistry 3 2 

APCHEM  412 Essay or Research Project 2 - 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

APCHEM  406 Applied Organic Chemistry 3 4 

APCHEM  407 Selected  Topics in Chemistry 3 4 

APCHEM  408 Applied Physical Chemistry 3 2 

APCHEM  409 Applied Inorganic Chemistry 3 2 

APCHEM  410 Applied Analytical Chemistry 2 2 

APCHEM  411 Applied Physical Chemistry 2 2 

APCHEM  413 Essay or Research Project 2 - 
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Program Title: B.Sc. in Physics and Chemistry 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Calculus and Analytic Geometry 3 4 

STAT 101 Introduction to Statistics 2 2 

MATH 111 Statics  I 3 4 

PHY 101 Electricity, Magnetism and Properties of Matter 3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Applications of Computers 2 2 

MATH 102 Algebra and Calculus 3 4 

MATH 112 Dynamics I 3 4 

PHY 102 Optics, Sound and Heat 3 4 

Language 2 English 2 - 

 

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 211 Organic Chemistry 3 4 

CS 202 Computer Programming 2 4 

PHY 241 Electric Circuits and Physical Optics 3 4 

PHY 242 Electromagnetism 2 2 

Language 3 English 2 - 

 
Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Analytical Chemistry 3 2 

MATH 241 
Mathematical Analysis and Ordinary Differential 

Equations 
3 4 

MATH 242 Linear Algebra and  Applied Mathematics 4 4 

PHY 243 Thermodynamics and Modern Physics 4 2 

ZOO 202 
Systematic of Invertebrates and General 

Entomology and Genetics 
4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic and Analytical Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 - 

PHY 302 Atomic and Nuclear Physics 4 2 

PHY 305 Quantum Mechanics and Statistical Physics (2) 4 2 

PHY 309 Mathematical Physics and Advanced Optics 2 2 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Chemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

PHY 334 Solid State Physics and Statistical Physics 4 2 

PHY 335 Electronics and Electrodynamics 4 2 

PHY 336 Mathematical Physics 2 2 

 
Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 

PHY 451 Laser Physics and Nuclear Physics 4 2 

PHY 452 Quantum Mechanics and Electrodynamics 4 2 

PHY 453 Mathematical Physics 2 2 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 416 Heterocyclic Chemistry and Alkaloids 3 4 

CHEM 417 Inorganic and Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 

PHY 454 Solid State Physics and Electronics 4 2 

PHY 455 Computer Science and Programming Languages 4 2 

PHY 456 Selected Topics in Physics 2 2 
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Program Title : B.Sc.  in Botany and Chemistry 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 

Entomology 
4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 312 Archegoniates 2 4 

BOT 311 Physiology of Growth and Development 2 4 

BOT 313 Cytogenetics and Terrestrial Algae 3 4 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Vhemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 314 
Nutrition Physiology of Water Relations and 

Mineral and  Plant Tissue Culture 
3 4 

BOT 315 Taxonomy of Flowering Plant 2 2 

BOT 316 Plant Ecology, Mycology and Plant Pathology 3 4 

BOT 415 
Flora, Evolution and Biodiversity  and Plant 

Geography 
3 2 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic and Analytical Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 - 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 411 Enzymology 2 4 

BOT 412 Molecular Genetics  and Applied Microbiology 4 4 

BOT 413 Elective Course 3 - 

CHEM 416 Hetrocyclic Chemistry and Alkaloids 3 4 

CHEM 417 Inorganic and Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 416 Genetic Engineering,  Algal  and Fossil Plants 3 4 

BOT 414 Metabolism 2 4 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 
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Program Title : B.Sc.  in Microbiology and Chemistry 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 

Entomology 
4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Vhemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

MICR 303 Achinomycetes, Parasitology and Virology 3 4 

MICR 311 Molecular Biology and Microbial Genetics 3 2 

MICR 312 Environmental and Applied Microbiology 3 2 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic and Analytical Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 - 

MICR 313 Mold and Yeast Fungi 3 4 

MICR 314 
Systematic,  Bacteriology and Control of 

Microorganisms 
3 4 

MICR 315 
Poisons, Enzymology and Microbial Growth 
Regulators 

3 - 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 416 Hetrocyclic Chemistry and Alkaloids 3 4 

CHEM 417 Inorganic and Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 

MICR 411 Medical Microbiology 3 4 

MICR 412 Molecular Biology and Genetic Engineering 3 4 

MICR 413 Industrial Microbiology 3 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 

MICR 414 Plant Pathology 3 4 

MICR 415 Physiology and Metabolism 3 4 

MICR 416 Soil and Petroleum Microbiology 3 - 
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Program Title : B.Sc.  in Zoology and Chemistry  
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 

Entomology 
4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Chemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

ZOO 304 Selected Topics in Zoology 2 - 

ZOO 311 Cytology & Histology and Micro-techniques 3 4 

ZOO 312 Animal Ecology and Parasitology 4 4 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic & Analytical  Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 - 

ZOO 308 Selected Topics in Zoology 2 - 

ZOO 314 Physiology 3 4 

ZOO 315 Invertebrate Zoology and Protozoology 4 4 

 
Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 416 Organic Chemistry 3 4 

CHEM 417 Inorganic & Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 

ZOO 404 Selected Topics in Zoology 2 - 

ZOO 411 Physiology 4 4 

ZOO 412 Embryology and Animal Behavior 3 4 

  

Fourth Year ï Second Semester 

Code Tit le 
No of hours / Week 

Lecture Practical 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 

ZOO 409 Selected Topics in Zoology 2 - 

ZOO 414 Histology and Histochemistry 3 4 

ZOO 415 Comparative Anatomy and Aquatic Ecology 4 4 
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Program Title : B.Sc. in Entomology and Chemistry 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 
Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 
Entomology 

4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Chemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

ENT 302 Ecology and Economic Entomology 4 4 

ENT 311 
Anatomy and Morphology and Cytology and 
Genetics 

3 4 

ENT 313 Special Topics 2 - 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic and Analytical Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 - 

ENT 312 Taxonomy and Evolution 3 4 

ENT 314 Special Topics 2 - 

ENT 315 
Medical and  Veterinary Entomology and Principles 
of Pest Control 

4 4 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 416 Hetrocyclic Chemistry and Alkaloids 3 4 

CHEM 417 Inorganic and Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 

ENT 421 Insect Physiology 3 4 

ENT 422 
Pathology, Pollution and Protection of the 

Environment and Biological Control 
4 4 

ENT 423 Special Topics 2 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 

ENT 424 
Toxicology and Resistance and Integrated Pest 

Management4 
4 4 

ENT 425 
Acarology, Genetic Engineering and Molecular 

Biology 
3 4 

ENT 426 Special Topics 2 - 
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Program Title : B.Sc. in Biochemistry and Chemistry 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 

Entomology 
4 6 
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Third Year ï First Semester 

Code  
No of hours / Week 

Lecture Practical 

BIOCH 301 Enzymes and Vitamins 3 4 

BIOCH 302 Carbohydrate Energy and Metabolism 3 4 

BIOCH 303 Lipids and Inorganic Metabolism 3 4 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic and Analytical Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 - 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BIOCH 306 Hormones and  Tissue Chemistry 3 4 

BIOCH 310 Proteins and Nucleic Acid Metabolism 3 4 

BIOCH 311 Microbial Biochemistry 3 4 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Chemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BIOCH 401 Biological Fluids and Biological Functions 4 4 

BIOCH 402 Instrumental Analysis and Chromatography 3 4 

BIOCH 410 Environmental Biology 2 - 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 

                                                         

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BIOCH 404 Molecular Biology and Genetic Engineering 4 2 

BIOCH 406 Immunology and Cancer Biology 3 4 

BIOCH 411 Biotechnology 2 2 

CHEM 416 Heterocyclic Chemistry and Alkaloids 3 4 

CHEM 417 Inorganic and Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 
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Program Title: B.Sc. in Geology and Chemistry 
(Double Major) 

 

Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 101 Physical and Historical Geology 3 4 

CHEM 101 General Chemistry 3 4 

ZOOL 103 
General Zoology (Functional Morphology and 

Histology) 
3 4 

PHY 105 Electricity and Optics 3 4 

MATH 121 Algebra and Analytical Geometry 2 2 

Language  English1 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 102 Crystallography, Mineralogy and Rocks 3 4 

CHEM 102 General Chemistry 3 4 

ZOOL 104 Systematic Zoology 3 4 

PHY 106 Heat and Properties of Matter 3 4 

MATH 122 Calculus and Statistics 2 2 

Language English2 2 - 
 

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 201 Macropaleontology (1) 3 4 

GEOL 202 Crystallography and Optical Mineralogy 3 4 

CHEM 211 Organic Chemistry 3 4 

MATH 251 Linear Algebra and Mathematical Analysis 2 - 

ZOOL 204 Zoology 2 2 

BOT 204 Plant Systematics and Palaeobotany 2 2 

Language  English3  2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 203 Macropaleontology (2) 3 2 

GEOL 204 Sedimentology and Igneous Petrology 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 261 General Physics 4 4 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 311 
Structural Geology and Field Geology and 
Surveying 

3 4 

GEOL 312 Sedimentary Petrology and Geophysics 4 4 

GEOL 313 Selected Topics in geology (1) 2 - 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic and Analytical Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 - 

  

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 314 Principles of Stratigraphy and Stratigraphy 3 4 

GEOL 315 
Metamorphic Petrology, Micropaleontology and 

Paleoecology  
4 4 

GEOL 316 Selected Topics in geology (1) 2 - 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Chemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 421 Geology of Egypt and Basement Rocks 4 4 

GEOL 422 Petroleum Geology and Hydrogeology 3 4 

GEOL 423 Selected Topics in geology (2) 2 - 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

GEOL 424 Economic Geology and Geochemistry 4 4 

GEOL 425 
Geomorphology, Remote Sensing, Mining Geology 
and Engineering Geology 

3 4 

GEOL 426 Selected Topics in geology (2) 2 - 

CHEM 416 Organic Chemistry  3 4 

CHEM 417 Inorganic and Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 
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Chemistry Courses Description 

 
CHEM 101: General Chemistry 

(for physical sciences, biology, geology and geophysics students) 
(3 hrs/w lecture, 4 hrs/w lab)  
Part I : Organic:  

Electronic effect in organic compounds (inductive and resonance effects), formal 

charge, classification and nomenclature of organic compounds, preparation and 
reactions of : alkanes , alkenes and alkynes. 

Part II : Inorganic:  

Quantum theory - electromagnetic radiation, black body radiation , the photoelectric 

effect , the wave nature of particles , spectroscopy and Bohr's hypothesis , the 
uncertainty principle , the wave theory of atomic structure , Schrödinger equation , 

the quantum numbers and atomic orbitals.  

Part III : Physical:  
Kinetic theory of gases, properties of gases , liquefaction of gases , general 

properties of liquids (heat of condensation and vaporization, surface tension and 

viscosity ) . Solutions, methods of defining concentrations, solutions of gases in 
gases, solutions of liquids in gases (completely miscible, partially miscible and 

immiscible).  

Practical:  

Identification of simple organic liquid, identification of simple organic solid and 
some simple physical chemistry experiments. 

 

CHEM 102:General Chemistry 

(for physical sciences, biology, geology and geophysics students) 
(3 hrs/w lecture, 4 hrs/w lab)  

Part I:  Organic:  

Preparation and reactions of alkyl halides, structure and substitution reactions of 
benzene, preparation and reactions of arenes, preparation and reactions of aryl 

halides. 

Part II:  Inorganic:  
Molecular structure , covalent bonds , the VB theory , geometry of molecules , the 

MO theory , heteronuclear diatomic molecules and electronegativity scale , solid 

state chemistry , structure of ionic solids , band structure of metals , solution 
chemistry , acids and bases , redox reactions , chemistry of elements. 

Part III: Physical:  

Colligative properties, osmotic pressure, chemical equilibrium and law of mass 

action , Le Chatelier principle , ionic theory and Ostwald's dilution law, ionic 
equilibria, weak electrolytes, solubility and solubility product, common ion effect, 

buffer solution, hydrolysis, indicators and titration curves,  principles of 

electrochemistry , colloidal state, phase rule, introduction to chemical kinetics. 
Practical: 

Identification of simple acidic and basic inorganic radicals, separation and 

identification of mixtures of common cations of metals. 
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CHEM 201: Organic Chemistry 

(For chemistry major students) 
(3 hrs/w lecture,  6hrs/w lab)  

Aliphatic compounds: Types of isomerism , aliphatic alcohols , ethers , mercaptanes 

and thioethers , aldhydes , ketones , mono carboxylic , aliphatic acid and their 

derivatives , dicarboxylic aliphatic acids , amines and amino acids . 
Aromatic compounds: aromaticity , nitro aromatic compounds , aromatic sulphonic 

acids , aromatic amines , diazonuim salts , phenol and aromatic alcohols , aromatic 

aldhydes , ketones , acids and their derivatives. Monoheterocyclic compounds (e.g. 
pyrrole, thiophene, furane, and pyridine). 

This course also involves nomenclature, preparation, chemical reactions and simple 

mechanisms, geometrical isomers, and application of infrared and ultraviolet spectra 
of the above topics.  

Prctical:  
Identification of simple organic solid. 

 
CHEM 202: Analytical Chemistry  

(for second year major chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) (3 hrs/w lecture, 4 hrs/w lab)  
Part I : Volumetric Analysis and Gravimetric analysis (2 hr/w): 

This course covers classical methods of quantitative chemical analysis. The course 

introduces students to the concept of chemical analysis, steps of chemical analysis, 
method of expressing concentrations, various types of errors in chemical analysis, 

and different types of volumetric and gravimetric analysis.  

Part II: Non-aqueous  titrimetry (1hr/w): 

Role of solvent in non-aqueous titrations. Leveling effect, differentiating effect and 
protolysis constant of solvents.  

Practical: 

Volumetric analysis: acid-base, redox and precipitation titration and their 
applications. 

 

CHEM 203: Chemical Thermodynamics and Phase Equilibria 

(for second year major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab)  

Part I : Chemical Thermodynamics (2 hrs/w) 

Heat, energy, work. The first law of thermodynamics: conservation of energy, 
internal energy, expansion work, reversible and irreversible changes, heat capacity, 

enthalpy, Joule experiment, Joule-Thompson effect, isothermal gas expansion, 

adiabatic gas expansion. Thermo-chemistry:  Hess's law, temperature dependence of 
reaction enthalpy, standard reaction enthalpy, standard enthalpy of formation, heat 

of solution. The second law of thermodynamics: the direction of spontaneous 

change, Carnot's cycle, efficiency of heat engine, entropy of a phase transition, 

variation of entropy with temperature and pressure. The third law of 
thermodynamics: entropy of mixing. Free energy: Helmholtz and Gibbs free 

energies, standard Gibbs free energy, variation of Gibbs free energy with 

temperature and pressure, chemical potential. Phase equilibrium: the condition for 
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phase equilibrium, Claperyon and Clausius-Claperyon equations. Chemical 

equilibrium: the chemical potential of a species in a mixture, extent of reaction, 
condition of chemical equilibrium, Gibbs free energy of reaction, equilibrium 

constant and its temperature dependence. 

Part II: Phase Equilibria (1 hr/w) 

The phase rule: equilibrium, phases, components, degrees of freedom, derivation of 
the phaseïrule. Systems of one component: the water system,  polymorphism , the 

sulfur system, forms of ice. Two components systems: solutions of gases in liquids,  

liquid-liquid equilibria  (completely miscible liquids , immiscible liquids, partially 
miscible liquids and the distillation curves). Solid-liquid systems: two components 

are completely miscible in the liquid state and insoluble in the solid state,                            

two components are partially miscible in the liquid state and insoluble in the solid 
state,  two components form a compound with a congruent melting point,  two 

components form a compound with an incongruent melting point, two components 

form a continuous series of solid solutions,   two components are completely 

miscible in the solid state and also form a compound. 
Practical:  

Experiments in thermodynamics and phase equilibria. 

 
CHEM 204: Organic Chemistry 

(for second year major chemistry students) 

(3 hrs/w lecture, 6 hrs/w lab)  
Diene compounds and their relation with rubber structure ï Alicyclic compounds ,  

unsaturated aldhydes and ketones, dialdhydes and diketones, di- and tri carboxylic 

acids involving their hydroxyl groups. Bayer and Strain theory for aldhydic ketonic 

acids and esters , diethylmalonate and ethyl aceto acetate, toutomeric isomerism . 
Diamino aromatic compounds, di and tri hydric phenol, phenolic aldhydes and acids 

ï poly carboxy ï aromatic acids and their derivatives. Polycyclic hydrocarbones 

(diphenyl, arylmethane, arylethane, naphthalene, anthracene, phenancerene, flurene) 
This course includes physical and chemical properties ï preparation and the 

mechanisms of different reactions also, their stereo chemistry and application 

infrared and ultraviolet absorption spectrum. 

Practical: 
Identification of organic compounds to these compounds. 

Investigation and identification of organic compounds via chemical reactions and 

spectroscopic methods. Simple preparation of some organic functional groups and 
their purification. 

 

CHEM 205: Inorganic Chemistry (1) 

(for second year major chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Part I:  (1hr/w) : 

Bonding and structures MO theory for diatomic and polymeric molecules, valance 
balance bond theory, hybridization and molecular shapes, three-center bond model, 

ionic solid lattices energy, Born-Haber cycle, symmetry and point groups of 

molecules . 
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Part II  (2hrs/w):  

Chemistry of non-transition elements , hydrogen , group I, II, III, IV , V , VI, VII 
elements and the Nobel gases. 

Partical:   
Gravimetric analysis: applications for determination of cations and anions using 

inorganic and organic reagents. 
 

CHEM 206: Electrochemistry and Kinetic Theory of Gases 

(for second year major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab)  

Part I : Electrochemistry (2hrs/w) 

(I) Electrolytic solutions and electrical double layer, electrolytic solutions, electrical 
conductance, Arrhanuis theory for electrolytic dissociation, migration of ions, 

mobility of ions, transport number, deviation of electrolytic solutions from ideal 

solutions, Van't Hoff factor, solvation, activity and activity coefficient, partial molar 

quantities, Debye and Huckel's theory for strong electrolytes, ionic association 
theory. Models of electrical double layer. Capacity of electrical double layer. 

(II) Electrode reversible process, electrical double layer , structure of electrical 

double layer, origin of electrode potential, Nernst's equation, different types of 
electrodes, electrochemical cell, galvanic cell, measurement of electromotive force, 

thermodynamic function of galvanic cell, types of galvanic cell and application of 

electromotive force . 
Part II: Kinetic Molecular Theory of Gases (1 hr/w)  

The kinetic molecular gas model: assumptions , derivations of the principle 

equation of KTG,  deduction of gas laws from KTG,   Boyle's, Charles's and general 

laws, Avogadro's hypothesis, Graham's law, Dalton's law, distribution of molecular 
velocities, derivation of Maxwell's distribution formula of molecular velocities and 

energies, graphical representation, physical significance of molecular velocity, 

interrelationship of the mean free path and its calculation from other physical 
measurements, the number of collisions of single and mixture of gases. Van der 

Waal's equation for real gases, deviation from ideal behavior, Van der Waal's 

equation and critical state of a gas, calculation of Van der Waal's constants based on 

the critical constants of a gas using classical approach, differential calculations , 
measurements of critical constants, law of corresponding states, liquefaction of 

gases, cooling methods, effects and applications, principle of equipartition of 

energy, derivations, distribution of energy, modes of degrees of freedom, 
application of the principle in calculation of heat capacities of gases, calculation of 

heat capacities ratio for rigid and elastic mono-, di- and tri-atomic linear and non-

linear molecules, advantages and disadvantages of the concept,. existence of 
molecular motion,  Brownian movement, relation with mass particles, Laplace's 

law, determinations of Avogadro's number by Perrin's method and by some other 

methods . 

Practical (4hrs/w): 
Measurements of standard electrode potential , applications. Conductivity : 

measurement of conductance of weak and strong electrolytes,  conductometric 

titrations. 
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CHEM 211: Organic Chemistry 

(for second year chemistry-physics, biology and geology students) 

 (3 hrs/w lecture, 4 hrs/w lab) 

Stereochemistry, optical and geometrical isomerism, aliphatic alcohols, ethers, 

mercaptanes, thio-ether, aldhydes and ketones aliphatic mono and dicarboxylic 
acids, fats and oils, introduction a carbohydrates, amino acids, aromatic nitro and 

sulphonic compounds, aromatic amines, diazonuim salts, phenols, aromatic 

aldhydes, aromatic ketones and acids: this studies involved nomenclature, 
preparation, chemical reactions and simple mechanistic equations practical 

identification of these compounds involved chemical reaction. 

 

CHEM 212: Chemical Thermodynamics, Electrochemistry and Kinetic Theory 

of Gases 

(for second year chemistry-physics, biology and geology students) 

 (3 hrs/w lecture, 2 hrs/w lab) 
Part I:  Chemical Thermodynamics (1hr/w) 

The first law of thermodynamics: the conservation of energy (statements),  

applications of the first  law  to material systems (work done in expansion against a 
constant pressure, heats of reactions, thermochemical equations, Hessôs law, heat 

capacities, Kirchhoffôs equations), applications of the first law to gases (heat 

capacities of gases, isothermal and adiabatic gas expansion, the Joule-Thomson 
effect).   The second law of thermodynamics: statements of the second law and 

spontaneous changes, three-stage isothermal dilution process, conversion of heat 

into work, Carnotôs theorem and its consequences. Application of thermodynamics 

to changes of state: Clausiusôs equation, Le Chatelier principle, effect of 
temperature on vapour pressure, change of dissociation pressure with temperature. 

Entropy and free energy.  

Part II: Electrochemistry (1hr/w) 
Electric double layer, structure and origin of potential at interface, electrode 

potential at interface, electrode potential, Nernst equation, types of electrodes, 

electrochemical series, galvanic cells,  E.M.F of galvanic cells,  cells and types, 

Daniel, lead acidic cells, dry cells, measurement of e.m.f,, thermodynamics of 
galvanic cells, uses of the e.m.f.,  pH determination, glass electrode,  solubility 

product, determination of activity coefficient,  potentiometric titrations.  

Part III:  Kinetic Theory of Gases  (1hr/w) 

The kinetic molecular gas model: assumptions , derivations of the principle 

equation of KTG,  deduction of gas laws from KTG,   Boyle's, Charles's and general 

laws, Avogadro's hypothesis, Graham's law, Dalton's law, distribution of molecular 
velocities, derivation of Maxwell's distribution formula of molecular velocities and 

energies, graphical representation, physical significance of molecular velocity, 

interrelationship of the mean free path and its calculation from other physical 

measurements, the number of collisions of single and mixture of gases. Van der 
Waal's equation for real gases, deviation from ideal behavior, Van der Waal's 

equation and critical state of a gas, calculation of Van der Waal's constants based on 

the critical constants of a gas using classical approach, differential calculations , 
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measurements of critical constants, law of corresponding states, liquefaction of 

gases, cooling methods, effects and applications, principle of equipartition of 
energy, derivations, distribution of energy, modes of degrees of freedom, 

application of the principle in calculation of heat capacities of gases, calculation of 

heat capacities ratio for rigid and elastic mono-, di- and tri-atomic linear and non-

linear molecules, advantages and disadvantages of the concept. 
Practical  (2hrs/w): 

Measurements of standard electrode potential, applications: conductivity , 

measurement of conductance of weak and strong electrolytes,  conductometric 

titrations . 

 
CHEM 213: Analytical Chemistry  

(for second year chemistry-physics, biology and geology students) 

(3 hrs/w lecture, 2 hrs/w lab) 

Part I:  Analytical Chemistry (1hr/w): 
This course covers classical methods of quantitative chemical analysis. The course 

introduces students to the concept of chemical analysis, steps of chemical analysis, 

method of expressing concentrations, various types of errors in chemical analysis, 
and different types of volumetric and gravimetric analysis.  

Part II: Inorganic chemistry(2hrs/w) 

1)Theories  2) s- p block elements.  

Practical: 

Volumetric titrations (acid-base, redox and precipitation methods) of different 

samples.  

 
CHEM 221: Organic Chemistry 

(for second year biophysics students) 

(2 hrs/w lecture, 2 hrs/w lab) 
Part I:   Fundamentals of aliphatic and aromatic chemistry: synthesis and properties 

of amines, sulphur compounds, alcohols, aldhydes ketones and carboxylic acids and 

their derivatives (hydroxy and halo acids).  

Part II : Amino acids, proteins, trapenoids (mono, and diterpenoids, chemistry of 
only one example of the mono type), alkaloids (classification and chemistry of only 

one example).  

Part III:  Fundamentals of infrared and ultraviolet spectroscopy and their uses in 
identification of functional groups in different organic compounds. 

Praticle: 

Preliminary tests for the identification of a simple solid organic compound (acids, 
metallic salts, ammonium salts, amides, amine salts and carbohydrates). 

 

CHEM 222: Physical and Analytical Chemistry 

(for second year biophysics students) 
(2 hrs/w lecture, 2 hrs/w lab) 

Part I:  Electrochemistry and Kinetic Theory of Gases:  

(I) Electrochemistry: Electrode potential, types of electrodes, types of cells., e.m.f., 
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definition and application of e.m.f measurements, problems. 

(II) The kinetic theory of gases: Kinetic molecular model of an ideal gas, 
assumptions, derivation of the principal equation of the theory, deduction of  the 

different gas laws, distribution of molecular velocities, Maxwell distribution of 

velocities and energies, the mean free path, collision numbers and diameters of 

single and mixture of gases, Van der Waals equation, deviation from ideal behavior, 
applicability of the equation, the critical state of the gas, evaluation of the critical 

constants, law of the corresponding states, liquefaction of gases, cooling methods, 

effects and application, principle of equipartiton of energy, definitions, modes of 
motion, degrees of freedom, application in calculation of molar heat capacities of 

gases, heat capacity ratios for rigid and elastic mono, di-,tri-and polyatomic linear 

and non-linear molecules.   
Part II:  Analytical Chemistry: (1 hr/w) 

This course covers classical methods of quantitative chemical analysis. The course 

introduces students to the concept of chemical analysis, steps of chemical analysis, 

method of expressing concentrations, various types of errors in chemical analysis, 
and different types of volumetric and gravimetric analysis. The course also covers 

non-aqueous titrations.  

Practical Physical Chemistry: 
Measurements of standard electrode potential, applications, conductivity: 

measurement of conductance of weak and strong electrolytes, conductometric 

titrations. 
Practical Analytical Chemistry : 

Volumetric titration experiments. 

 

CHEM 301: Organic Chemistry 

(for third year major chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab)  

Part I:  Spectroscopy.( 2 hr`s/w) 
Principles of electronic infrared - nuclear magnetic resonance and mass 

spectroscopy ï relation between molecular structure of organic compounds and 

electronic, IR, NMR( H
1
 and C

13
 ) and mass spectra- application of spectroscopic 

methods for elucidation of molecular structure.  
Part II:  Dyes.( one hour/w ) 

Nomenclature, classification -systematic study of different classes of dyes. (e.g., 

nitro- nitroso, azo, diarylmethane, triarylmethane, xanthene, acridine, quinoline, 
azines, vat and anthraquinoid dye).  

Practical: 
Preparation of organic compounds via multi-steps also preparation of simple 
organic dyes, studies the spectroscopic method for identification of the functional 

groups present and elucidate the structure of the prepared compounds. 

 

CHEM 302: Organic Chemistry 

(for third year major  chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab)  

Part I: Amino acids and proteins. Classification- methods of preparation (Gabrielôs, 
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Strecker, malonic ester, Curtius, Darapsky and Erlenmeyer azlactone - analysis of 

amino acids - protein classification, peptide linkage, the primary structure of 
peptides. Synthesis of peptides, c-terminal and n-terminal amino-acid 

determinations, partial hydrolysis of peptides, synthesis of peptides, spatial 

arrangement of protein molecules. 

Part II: Carbohydrates. Introduction, nomenclature - some characteristic reactions. 
Monosaccharide: determination of the configuration. Ring structure, mutarotation, 

methods for determining the size of the sugar rings. Disaccharides: sucrose, 

maltoseéetc) - structure and reactions. Polysaccharides: starch, cellulose, structure 
and reactions: structure of amylase - end group analysis-structure of amylopectin. 

Part III:  Petroleum and petrochemicals. Petroleum: origin of petroleum - 

composition of petroleum - refining processes of physical character (distillation, 
extraction with selective solvent, absorption and adsorption) - refining processes of 

chemical character (cracking). Some properties of petroleum products and methods 

of tests. Petrochemicals: Synthesis of some industrially important petrochemicals 

from simple hydrocarbons. 

Practical: 

Preparation of simple amino acids and investigation of proteins and carbohydrates. 

 

CHEM 303: Catalysis, Electrochemistry and Chemical Kinetics 

(for third year major chemistry students) 

(4 hrs/w lecture, 2 hrs/w lab)  

 

Part I:  Catalysis (1hr/w) 

Introduction, definitions, criteria of catalysis, homogeneous catalysis: intermediate 

compound formation theory; applications, heterogeneous catalysis: steps of-, types 
of catalysts, true and apparent energy of activation, diffusion and rate controlling 

conditions, physical and chemical adsorption, kinetics and mechanisms: 

unimolecular and bimolecular, introduction to reactor theory, models of active 
centers: poisoning, heterogeneity of surfaces, Taylorôs theory, sintering, multiplet 

theory, theory of active ensembles, electronic theory of catalysis, applications and 

problems.   

Part II:  Electrochemistry (1hr/w) 
Kinetics of electrochemical reactions:  Electrode polarization, types of polarization, 

Tafel line, cathodic hydrogen evolution, anodic oxygen evolution, anodic 

dissolution, passivation, theories of  rotating disc electrode, rotating ring electrode 
& their applications, anodic oxidation & cathodic reduction for some organic 

compounds catalytic, organic reactions at electrode surface.  

Part III:  Chemical Kinetics (2hrs/w) 
Introduction; rate of reaction, collision concept for explanation of reaction rate, 

(a)activation energy (b) active collisions, rate constant. Molecularity & order of 

reaction, homogeneous & heterogeneous reactions, determination of order of 

reaction, reversible reactions, side & consecutive reactions, induction period, 
complex reactions, chain reactions, heterogeneous reactions theories of reaction 

rate. Substitution reactions of metal complexes, factors affecting the rate of 

substitution reactions (SN1, SN2, interchange mechanisms), acid hydrolysis, base 
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hydrolysis, anation reactions. Oxidation-Reduction reactions: inner sphere 

reactions, outer sphere reactions, one equivalent-one equivalent reactions, one 
equivalent-two equivalent reactions, two equivalent-two equivalent reactions, 

multiequivalent reactions, catalytic reactions. 

Practical (2hrs/w): 

Advanced experiments in chemical kinetic, catalysis and electrochemistry. 
 

CHEM 304: Inorganic Chemistry 

(for third  year major chemistry students) 
(4 hrs/w lecture, 4 hrs/w lab)  

 

Part I: Coordination chemistry (2 hrs/w). 
Coordination Chemistry (theories and bonding): 

Valence bond theory (VBT), crystal field theory (CFT), ligand field theory (LFT), 

molecular orbital theory (MOT), comparison between the theories and applications 

in spectra and magnetism of coordination complexes. 
Part II: Chemistry of transition (d- and f -blocks) metals (1 hr/w) : 

Basic features of transition metals, systematic study of the chemistry of the 

elements and their applications.  
Part III: Organometallic chemistry (1 hr/w) 

General properties of organometallic complexes, comparison between classic and 

non-classic complexes, 18-electron rule, studies of different types of complexes of 

p-acid ligands metal carbonyls (binary, hydrides and halides) and phosphine and 

other p-complexes (types of bonding, preparation, characterization and 
fluxionality). The chemistry of metal alkyls, aryls, alkenes and alkynes 

Practical: 

Complexometric titrations of some cations, anions and mixtures. 

 

CHEM 305: Instrumental Methods of Analysis 

(for third year major chemistry students) 

(2 hrs/w lecture, 2 hrs/w lab)  

The course covers the general features of analytical instruments, their performance 
characteristics, and calibration methods. The course details with the components of 

optical instruments, in terms of electronics and optical components, and the concept 

of signal to noise. Various molecular spectrometric methods are covered religiously 

including: UV-Vis spectrometry, molecular fluorescence, molecular 
phosphorescence, chemi-, and bioluminescence. The course also provides rigorous 

bases of atomic spectrometric methods including different techniques of atomic 

absorption and emission, as well as atomic fluorescence. This course provides 
details of X-ray methods of analysis and mass spectrometry. 

Practical: 

Application of various classical analytical techniques for the determination of 
natural and synthetic complex material, solvent extraction and paper 

chromatography. 
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CHEM 306: Organic Chemistry 

(for third year major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab)  

 

Part I: Physicorganic Chemistry. ( 2 hr`s/w ) 

 Introduction to fundamental concepts, (acid-base theory, Bronsted and Lewis 
concepts, bond dissociation energy, heat of reaction, energy of activation, progress 

of reaction, energy changes, rate of reaction, collision theory, relative rates of 

reactions, transition state reactions involving reaction intermediates). - Effect of 
structure on reactivity (qualitative treatment, electronic and steric factors, 

quantitative treatment, Hammet equation, Taft treatment),methods for determining 

reaction mechanisms (kinetic and non kinetic studies), substitution reactions 
(nucleophilic substitution at a saturated carbon atom, relation of kinetic to 

mechanism, effect of solvent, effect of structure, stereochemical implication of 

mechanism SN2, SN1, racemisation, , neighboring group participation, effect of 

entering and leaving groups) - electrophilic and nucleophilic aromatic substitution 
(nitration, halogenation, sulphonation, Friedel crafts reaction, Diazo coupling) -

electrophilic attack on C6H5-Y (electronic effect, partial rate factors, and selectivity, 

steric effect, O/P ratios, kinetic and thermodynamic control) , nucleophilic attack on 
aromatic species (substitution of atoms other than hydrogen, substitution via aryene 

intermediate.  

Part II: Stereochemistry ( one hr`s/w). 
Optical isomerism- conformational analysis - conventions used in stereochemistry 

correlation of configuration of specification absolute configuration- elements of 

symmetry and molecular asymmetry - the number of isomers in optically active 

compounds- the racemic modification (synthesis, properties, resolution) -
epimerisation-mutarotation- absolute and relative configurations- asymmetric 

synthesis - the walden inversion- stereochemistry of alicyclic compounds-

conformations and conformational analysis - stereochemistry of biphenyl 
compounds - absolute configuration of biphenyl - examples of isomerism -

racemisation of biphenyl compounds - evidence for the obstacle theory-

stereochemistry of allenes - stereochemistry of the spirans. Geometrical isomerism: 

nature and nomenclature of geometrical isomers - Determination of the 
configuration - stereoselective addition and elimination reaction- Interconversion of 

geometrical isomers.  

Practical: 
Separation and identification of binary mixture, of organic compounds. 

 

CHEM 307: Selective Course 

(for third year major chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab)  

Alkaloids: Definition -extraction - methods of determining structure involving the 

use of a variety of chemical and physical methods, zwitterions,  active hydrogen 
determination , Zeisel methods , Herzing -Meyer method , Hofmann's exhaustive 

methylation method , Emde degradation method , Van Braun's method for cyclic 

amines , X-ray analysis , I.R. and U.V. spectroscopy optical rotatory dispersion , 
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NMR spectroscopy , mass spectroscopy and synthesis - classification according to 

the nature of the nucleus present in the alkaloid and representative examples , 
phenylethylamine group (e.g. ephedrine , hordenine and adrenaline) , pyrroidine 

group (e.g. pyridine) and piperdine groups (e.g. trigonelline , ricinine coniine and 

piperine , pyrrolidine) and pyidine group (e.g. nicotine , atropine and cocaine) , 

quinoline group (e.g. cusparine , cinchonine and quinine) , isoquinoline group (e.g. 
papaverine) , phenanathrene group (e.g. morphine , codeine and thebaine). 

Chemotherapy : introduction sulphonamides (e.g. sulphanilamide , sulphapyridine , 

sulphathiazole sulphadiazine sulphaguanidine , pontolsil) antimalarials (e.g. 
plasmoquine, mepacrine , proguanil ) , arsenical drugs (e.g. arsphenamine , atoxyl) 

antibiotics (e.g. penecilline chloramphenicol ,streptomycin , iodinin , javanicin , 

cycloserine , erythromycin). 
Photochemistry:  

1-Get Acquainted with Organic Photochemistry 

1.1. Energy is quantized.  

1.2.  Types of Excitation. 
1.3.  Singlet and Triplet states. 

1.4.  Selection Rules. 

1.5.  The fate of the Excited Molecule. 
1.5.1. Physical Process. 

1.5.2. Chemical Process.  

2-Intramolecular Reactions of Olefinc Bonds 
    2.1. Geometrical isomerisation.  

    2.2. Cyclization reaction of conjugated olefins. 

    2.3. Rearrangements. 

    2.3.1. 1,5-dienes and the sigmatropic reaction  
3-Intramolecular Reactions of the Carbonyl Group 

  3.1. Saturated acyclic and side chain carbonyl compounds. 

   3.2. Saturated cyclic carbonyl compounds. 
   3.3. ɓ, ɔ Unsaturated carbonyl compounds. 

   3.4 Ŭ, ɓ Unsaturated carbonyl compounds. 

   3.5 Cyclohexadienones. 

4-Intermolecular Cycloaddition Reactions 
     4.1. Photochemical reactions in general. 

     4.2. Regisselectivity of Photocylcoaddition. 

     4.3. The Paterno-Buchi Reaction. 
     4.4. The Dimerization of Olefins. 

     4.5. Cross- Coupling of Olefins. 

Practical: 
Preparation of some organic compounds. 

CHEM 308: Surface Chemistry and Colloids 

(for third year major chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab)  
Part I:  Surface Chemistry (2hrs/w): 

(I) Gas-solid and solution-solid interface: Sorptionïadsorption of gases,  factors 

influencing adsorption , adsorption forces and the energy of adsorption,  
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physisorption and chemisorption , potential energy in relation to surface structure, 

monolayer capacity ï extent of adsorption, heats of adsorption, experimental 
methods for measuring heats of adsorption,  theories of adsorption: Freundlich 

equation , Langmuir theory and testing the Langmiur equation,  multimolecular 

theory of adsorption (BET equation and its derivation without capillary 

condensation),  determination of the specific surface area by applying the BET 
equation, desorption,  surface area in the pores and pore structure, origin of pores 

and methods of preparation of porous materials, pore  size determination , thickness 

of the adsorbed layer in the capillary condensation region, chemisorptions of some 
basic vapours in the study of surface acidity, acid strength, amount of acid, nature of 

acid sites, adsorption from solution, mechanisms of adsorption, adsorption 

isotherms, Freundlich isotherm, the Langmiur adsorption isotherm, determination of 
specific surface by adsorption from solution. 

(II) Surface tension and surface free energy, contact angle, the equation of Young 

and Laplace and its experimental verification, Dupreôs equation, spreading of a 

liquid on a substrate, phenomenon at curved interfaces (Kelvin equation), 
adsorption and orientation at interfaces, surface activity and Traub`s rule,  

thermodynamic of adsorption, Gibb`s adsorption equation (dilute solutions), 

Szyskowski equation (concentrated solution), surfactants: classification,  properties, 
detergency, general aspects of soil removal, factors in detergent action,  adsorption 

of detergent on fabrics, liquid-liquid interface, films of insoluble substances, solid-

gas and solid-liquid interfaces. 
Part II:  Colloids (1hr/w): 

Classification of colloidal systems, colloidal dispersions, sols, preparation, 

purification and properties of sols, coagulation of sols, stability of sols, protection of 

sols, associated colloids (micelles), preparation and properties of emulsions, edible 
emulsions, gels (classification and properties), aerosols (classification and 

properties), macromolecules, colloidal systems in our life (applications). 

Practical (2hrs/w): 
Advanced experiments in colloids and surface chemistry. 

 

CHEM 309: Selected Topics in Physical Chemistry: Catalysis, Cement and 

Polymer Chemistry 

(for third year major chemistry students) 

(3 hrs/w lectures) 

Part I:  Applied Catalysis (1hr/w): 
Reactor design: material balance, types, performance and kinetic equations, 

industrial catalyst design, resistances to chemical reactions on solid catalysts, 

catalyst deactivation, supported catalysts: preparation, theory of active ensembles, 
structure sensitive and structure insensitive reactions, mobility and sintering, 

hydrogen-spillover, applications in practice: in petroleum, petrochemical and 

environmental fields, Grand families of catalyst materials, e.g. zeolites, heteropoly 

acids, etc. 
Part II: Chemistry of Cement (1 hr/w): 

General points and nomenclature, types of cements (Portland cements and non-

Portland cements),  the mechanism of cementing action  (reactivities of anhydrous 
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compounds, products formed on hydration, theories of setting and hardening).  

Hydration of Portland cement: hydration of pure cement components (calcium 
silicates, tricalcium aluminate and ferrite), factors affecting the rate of hydration, 

mechanism of Portland cement hydration. Cements made from blast-furnace slag: 

composition and processing of blast-furnace slag, lime-slag cement, Portland blast-

furnace slag cement, kinetics and mechanism of hydration of slag cement, 
supersulfate cement. 

Part III:  Chemistry of Polymer (1 hr/w): 

Introduction to polymer Science: Nomenclature and Chemical formula. Polymers 
are everywhere ( Macrogalleria level 1).  Specific features of polymers. Chain 

Flexibility and types of Interaction.  Regular and Irregular Polymers.  Catalysts and 

Initiators. Polymerization, polycondensation and copolymerization. 
Thermomechanical behaviour.  Molecular weight determination. Polymer 

processing. 

 

CHEM 310: Selected Topics in Inorganic Chemistry 

(for third  year major chemistry students) 

(2 hrs/w lecture, 4 hrs/w lab)  

Part I:  Inorganic Reaction Mechanisms: 
The course deals with the kinetics and reaction mechanisms of inorganic and 

organotransition complexes; substitution reactions of octahedral complexes 

(dissociative, dissociative-interchange, associative and associative-interchange 
mechanisms), substitution reactions in square planar complexes and trans effect, 

oxidation-reduction reactions (inner and outer sphere processes), oxidative addition 

and reductive elimination reactions, insertion reactions and the application in 

homogenous catalysis. 
Part II: Chemistry of inorganic chains, rings, cages and clusters, halogens and 

pseudo halogens. 

Practical: 
Inorganic preparaption and analysis of complexes. 

 

CHEM 311: Analytical Chemistry 

(for third  year major chemistry students) 
(2 hrs/w lecture, 2 hrs/w lab)  

This course introduces students to the principles of chromatography, different 

chromatographic parameters, efficiency of the chromatographic process, Van 
Deemter equation, and optimization of chromatographic process. The course 

provides rigorous detailed theory, instrumentation and applications of gas and liquid 

chromatography, as well as high performance liquid chromatography. Various types 
of liquid chromatography including: ion exchange, gel permeation, affinity, 

adsorption, and partition chromatorgraphy are covered in this course. The course 

also introduces students to contemporary separation methods such as supercritical 

fluid chromatography/extraction, electrophoresis, capillary electrophoresis, and 
hyphenated techniques such as HPLC-MS, and GC-MS. 
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Practical: 
Use of separation methods such as solvent extraction and chromatographic 
techniques for qualitative and quantitative analysis. 

 

CHEM 321: Organic Chemistry 

(for third year double major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab)  

Part I: Aliphatic and carbohydrates( 2 hr`s/w) 

ted acids and ketones , malonic and acetoaectic esters and their uses in organic 
synthesis , monobasic ketoacids and aldhydic acids , carbohydrates , mono , di, and 

polysaccharides. 

Part II: Stereo chemistry ( one hour/w) 
Optical isomerism , conformational analysis , conventions used in stereo chemistry 

correlation of configurations , specification of absolute configuration , elements of 

symmetry and molecular asymmetry , the number of isomers in optically active 

compounds , the racemic medication (synthesis properties , resolution), 
epimerisation , mutarotation , asymmetric synthesis , the walden inversion 

stereochemistry of alicyclic compounds , geometrical isomerism : Nature and 

nomenclature of geometrical isomers , determination of the configuration of 
geometrical isomers . 

 

CHEM 322: Inorganic and Analytical Chemistry 

(for third year double major chemistry students) 

(3hrs/w lecture, 4 hrs/w lab)  

Part I:  Analytical Chemistry. 

Spectrochemical methods of analysis: electromagnetic radiation and interaction 
with matter, ultraviolet and visible absorption spectrometry, instrument 

components, applications of UV-Vis, flourscense , phosphorescence , 

chemiluminescence, bioluminescence , applications of luminescence. Atomic 
absorption spectrometry, flame and flameless techniques, instrumentation of atomic 

spectrometers and applications of atomic spectrometry.  

Part II:  Inorganic chemistry. 

I- Nomenclature,isomerism and theories of bonding VBT, CFT, MOT, magnetism, 
general characteristic and electronic structure of transition metal complexes, 

synthesis of coordination complexes. 

II - Chemistry of transition (d- and f -blocks) metals, basic features of transition 
metals, systematic study of the chemistry of the elements and their applications.  

 Practical: 

Gravimetric analysis and analysis of some commercial products by volumetric and 
gravimetric analysis. 
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CHEM 323: Selected Topics in Chemistry 

(for third year double major chemistry students) 
(3hrs/w lecture) 

Part I:  Physical Chemistry (1 hr/w) 

Colloidal State: Classification of colloidal systems, colloidal dispersions, sols, 

preparation, purification and properties of sols, coagulation of sols, stability of sols, 
protection of sols, associated colloids (micelles), preparation and properties of 

emulsions, edible emulsions, gels (classification and properties), aerosols 

(classification and properties), macromolecules, colloidal systems in our life 
(applications). 

Part II : Organometallic  Chemistry (1 hr/w) 

General properties of organometallic complexes, comparison between classic and 
non-classic complexes, 18-electron rule,studies of different types of complexes of 

-́acid ligands metal carbonyls (binary, hydrides and halides) and phosphine and 

other ˊ-complexes (types of bonding, preparation, characterization and 

fluxionality). The chemistry of metal alkyls, aryls, alkenes and alkynes.   
Part III:  Organic Chemistry (1 hr/w) 

Petroleum Chemistry: Petroleum composition ï claddification ï hydrocarbons in 

petroleum ï nonhydrocarbon compounds ï classification of rude oils ï refiner ï 
peocesses (physical ï conversion and other processes) .  

Insecticides: Introduction ï natural insecticides (nicotine ï pyrethrum rotenone) ï 

synthetic organic insecticides (dinitrophenols halogenate compounds) organic 
phosphates ï systematic insecticides ï insect repellents. 

 

CHEM 324: Organic Chemistry 

(for third year double major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Part I: i) Aromatic compounds and Dyes. ( 2 hr`s/w) 

Di , tri , and poly nitrocompounds ï di ï and tri hydric phenols ï quinones ï 
diamines ï dialdehydes and dicarboxylic acids and their derivatives ï polynuclear 

aromatic hydrocarbons and their derivatives (biphenyl, diphenyl methane, triphenyl 

methane , tetraphenyl methane, dibenzyl, naphthalene, indene, flurene, anthracene , 

phenanathrene )  
ii)  Dyes. 

Nomenclature, Classification, and Systematic Study of Some Classes of Dyes.  

Part II:  Spectroscopy.( one hour/w) 
Principles of Electronic, Infrared and NMR Spectroscopy, Relation between 

Molecular Structure of Organic Compounds and the Spectroscopic Properties. 

Practical: 
Related to the above mentioned topics. 

 

CHEM 325: Phase Equilibria, Chemical Kinetics and Surface Chemistry 

(for third year double major chemistry students) 
(3hrs/w lecture, 4 hrs/w lab) 

Part I:  Phase Equilibria 

The phase rule: equilibrium, phases, components, degrees of freedom, derivation of 
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the phaseïrule. Systems of one component: the water system,  polymorphism , the 

sulfur system, forms of ice. Two components systems: solutions of gases in liquids,  
liquid-liquid equilibria  (completely miscible liquids , immiscible liquids, partially 

miscible liquids and the distillation curves). Solid-liquid systems: two components 

are completely miscible in the liquid state and insoluble in the solid state,                            

two components are partially miscible in the liquid state and insoluble in the solid 
state,  two components form a compound with a congruent melting point,  two 

components form a compound with an incongruent melting point, two components 

form a continuous series of solid solutions,   two components are completely 
miscible in the solid state and also form a compound. 

Part II:  Chemical Kinetics 

The reaction rate , order and molecularity , zero , first , second , third and higher 

order reactions, experimental methods of determination of order reactions , 

simultaneous reactions , reversible , parallel and consecutive reactions , chain 

reaction , complex reactions, effect of temperature on the reaction rate Arrhenius 

equation , theories of reaction rate , collision theory , transition state theory , 

absolute theory of reaction rates , catalysis , idea of homogeneous catalytic reaction 

Part III:  Surface Chemistry 

Liquid-gas and liquid-liquid interface, surface free energy, Young-Laplace 

equation, Dupre equation, spreading of liquid on a substrate, Kelvin equation, 

adsorption and orientation at interface, surface activity and Traubôs rule, 
thermodynamics of adsorption, Gibbs adsorption equation (dilute solutions), short 

note on surfactants, detergency, general aspects of dirt removal, factors of detergent 

action, films of insoluble substances, solid-liquid interface, adsorption forces and 
energy of adsorption, dispersion forces, adsorption of polar and non-polar 

molecules on soils surfaces, solid gas interface, physical and chemical adsorption, 

heats of adsorption, experimental methods for studying gas adsorption, theories of 
adsorption, Freundlich, Langmuir and BET isotherm equations, application of the 

BET equation for surface area determination, desorption and pore size distribution 

curves, materials of different porosities 

Practical: 
Experiments in phase equilibria, chemical kinetics and surface chemistry. 

 

CHEM 326: Selected Topics in Chemistry 

(for third year double major chemistry students) 

(3hrs/w lecture) 

Part I:  Physical Properties and Molecular Structure   

Basic concepts of Physical Properties and Molecular Structure ï Molar volume ï 

the Parachor ï molar refraction ï the electrical and magnetic properties ï dipole 

moment ï dielectric constant ï molar polarization ï determination of dipole 

moment ï refractive index ï thermochemical quantities ï molecular spectra. 
Part II:  Analytical Chemistry   

Chromatographic methods of separation: This course introduces students to the 

principles of chromatography, different chromatographic parameters, efficiency of 
the chromatographic process, and optimization of chromatographic process. The 
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course introduces students to theory, instrumentation and applications of gas and 

liquid chromatography, as well as high performance liquid chromatography. 
Part III:  Organic Chemistry  

Amino-acids and proteins : classification methods, preparation and analysis of 

amino acids - reactions of amino acids - protein classification - peptide linkage 

carbon terminal and amino terminal degradation of polypeptides - partial hydrolysis 
of peptides - synthesis of polypeptides - structure proteins (primary , secondary & 

tertiary )- denaturation of protein . Anthocyanins: General nature of anthocyanins - 

structure of the anthocyanidins - general methods of synthesizing the 
anthocyanidins the anthocyanidines -flavones iso flavones - biosynthesis of 

flavonoids depsides and tanins. 

 
CHEM 331: Organic Chemistry 

(for botany major students) 

(for third year double major chemistry students) 

(2 hrs/w lecture, 4 lab) 

Part I: Stereochemistry and carbohydrates; Optical isomerism - conventions used 

in stereochemistry - correlation of configurations - specialization of absolute 

configurations - elements of symmetry. The number of isomers in optically active 
compounds - epimerisation. Mutarotation racemic modification mono di and 

polysaccharides - Nomenclature and some characteristic reactions. 

Part II: Amino acids and proteins: Classification - methods of preparation, analysis 
of amino acids from protein hydrolysates, chemical reactions, proteins and peptides 

linkage 

Practical: 

Related to the above topics. 
 

CHEM 333: Surface Chemistry, Colloids and Chemical Kinetics 

(for third year botany students) 
(2 hrs/w lecture, 2 hrs/w lab) 

Part I:  Surface Chemistry and Colloids (1hr/w) 

Surface chemistry : (a) Liquid-Gas interface adsorption: Surface tension and surface 

free energy, surface tension and pressure difference; Young Laplace equation, 
measurements of surface tension, surface tension and temperature, phenomena at 

surface interface (Kelvin equation), contact angles and wetting, spreading, adhesion 

and cohesion, the Dupre equation, spreading of one liquid on another, Gibb's 
adsorption equation, monomolecular films, molecular orientation in the surface, 

surfactants, basic properties and functions of surfactants, detergency, redeposition 

of dirt, types of surface films of insoluble substances, coherent films, gaseous films.  
(b) Solid-Gas interface adsorption: factors influencing adsorption, heats of 

adsorption, physical adsorption, chemisorptions, theories of adsorption, the 

Freundlich isotherm, the Langmuir theory, multimolecular theory of adsorption; the 

BET theory, determination of the specific surface area, surface area and pore 
structure, the thickness of adsorbed layer in the capillary condensation region. (c) 

The Colloidal state: classification of colloidal systems, types of colloidal 

dispersions, preparation of sols, purification of sols, properties of sols; optical and 
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kinetic properties of lyophilic and lyophobic sols.  

Part II: Chemical Kinetics (1hr/w) 
The reaction rate , order and molecularity , zero , first , second , third and higher 

order reactions, experimental methods of determination of order reactions , 

simultaneous reactions , reversible , parallel and consecutive reactions , chain 

reaction , complex reactions, effect of temperature on the reaction rate Arrhenius 

equation , theories of reaction rate , collision theory , transition state theory , 

absolute theory of reaction rates , catalysis , idea of homogeneous catalytic reaction 

Practical (2hrs/w): 

Experiments in chemical kinetics  and surface chemistry. 

 

CHEM 334: Organic Chemistry 

(for third year zoology students) 

(2 hrs/w lecture, 4 hrs/w lab) 
Part I:  Amino acids and proteins. 

Classification- methods of preparation (Gabrielôs Strecker, malonic ester, Darapsky 

and Erlenmeyer azlactone etc é synthesis)-analysis of amino- acids from protein 
hydrolysates reactions due to amino carboxyl and due to both the amino an carboxyl 

groups- proteins classification, peptide linkage, the primary structure peptides, C-

terminal and N-terminal amino-acid determinations partial hydrolysis of peptides, 

synthesis of peptides, spatial arrangement of protein molecules.  
Part II:  Carbohydrates. 

Introduction, nomenclature- some characteristic reactions. Monosaccharide 

(determination of the configuration ring structure. Mutarotation. Methods for 
determining the size of the sugar rings disaccharides (sucrose, maltose, lactose... 

etc)-structure and reactions. Polysaccharides (starch, cellulose, etcé) structure and 

reactions: structure of amylosend group analysis- structure of amylopectin.  
Part III:  Heterocyclic compounds. 

Nomenclature of heterocyclic ring systems study of heterocycles with one 

heteroatom (pyrrole, furan, thiophene, indole, quinoline, isoquinoline, coumarin, 

chromone) and their derivatives. 
Part I V: Stereochemistry: Optical isomerism - conventions used in stereochemistry 

- correlation of configurations - specialization of absolute configurations - elements 

of symmetry. The number of isomers in optically active compounds - epimerisation. 
Mutarotation racemic modification  

Practical: 
Investigation and identification of organic compounds containing number of 
functional groups. 

 

CHEM 335: Surface Chemistry, Colloids and Chemical Kinetics 

(for third year zoology students) 
(2 hrs/w lecture, 4 hrs/w lab) 

Part I:  Surface Chemistry and Colloids (1hr/w) 

Surface chemistry : (a) Liquid-Gas interface adsorption: Surface tension and surface 
free energy, surface tension and pressure difference; Young Laplace equation, 
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measurements of surface tension, surface tension and temperature, phenomena at 

surface interface (Kelvin equation), contact angles and wetting, spreading, adhesion 
and cohesion, the Dupre equation, spreading of one liquid on another, Gibb's 

adsorption equation, monomolecular films, molecular orientation in the surface, 

surfactants, basic properties and functions of surfactants, detergency, redeposition 

of dirt, types of surface films of insoluble substances, coherent films, gaseous films.  
(b) Solid-Gas interface adsorption: factors influencing adsorption, heats of 

adsorption, physical adsorption, chemisorptions, theories of adsorption, the 

Freundlich isotherm, the Langmuir theory, multimolecular theory of adsorption; the 
BET theory, determination of the specific surface area, surface area and pore 

structure, the thickness of adsorbed layer in the capillary condensation region. (c) 

The Colloidal state: classification of colloidal systems, types of colloidal 
dispersions, preparation of sols, purification of sols, properties of sols; optical and 

kinetic properties of lyophilic and lyophobic sols.  

Part II:  Chemical Kinetics (1hr/w) 

The reaction rate , order and molecularity , zero , first , second , third and higher 

order reactions, experimental methods of determination of order reactions , 

simultaneous reactions , reversible , parallel and consecutive reactions , chain 

reaction , complex reactions, effect of temperature on the reaction rate Arrhenius 

equation , theories of reaction rate , collision theory , transition state theory , 

absolute theory of reaction rates , catalysis , idea of homogeneous catalytic reaction 

Practical (4hrs/w): 

Advanced experiments in chemical kinetics  and surface chemistry. 

 
CHEM 336: Organic Chemistry 

(for third year entomology students) 

(2 hrs/w lecture, 4 hrs/w lab) 
Chemistry of insecticides : Introduction - methods of pest control - classification of 

pesticides - choosing the proper pest - control chemicals relation between structure 

and toxicity of organic insecticides - synthesis and properties of DDT and its related 

compounds - synthesis and properties of organic sulphur , nitrogen and phosphorus 
insecticides - fumigants Practical : synthesis of some organic insecticides . 

 

CHEM 337: Organic Chemistry  

(for third year biochemistry students) 

(4 hrs/w lecture, 4 hrs/w lab) 

Part I:  Stereo chemistry and carbohydrates: Optical isomerism - conventions used 
in stereochemistry - correlation of configurations - specification of absolute 

configurations - elements of symmetry the number of isomers in optically active 

compounds - epimersation - mutarotation racemic modification - mono , di and 

polysaccharides - Nomenclature and some characteristic reactions.  
Part II:  Amino acids and proteins: Classification - methods of preparation - 

analysis of amino acids from protein hydrolysates - chemical reactions - proteins 

and peptides linkage. 
Part III:  Heterocyclic chemistry: Nomenclature - systematic study of heterocycles 
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with one heteroatom (pyrrole, furan, thiophene, indole, pyridine, quinoline etcé.) 

and their derivatives.  
Part IV: Alkaloids , fats and oils : Non-heterocyclic alkaloids ( ephedrine , 

hordenine , adrenaline ) heterocyclic alkaloids (hygrine , coniine , piperine , 

nicotine , atropine , cocaine , quinine and papaverine) - Fats and oils : definition - 

classification - hardening of oils, iodine number, saponification number, drying oils. 

Practical: 
Organic chemistry: Investigation and identification of organic compounds of 

multifunctional groups. 

 

CHEM 338: Surface Chemistry, Colloids and Chemical Kinetics 

(for third year biochemistry students) 
 (2 hrs/w lecture, 4 hrs/w lab) 

Part I:  Surface Chemistry and Colloids 

Surface chemistry : (a) Liquid-Gas interface adsorption: Surface tension and surface 

free energy, surface tension and pressure difference; Young Laplace equation, 
measurements of surface tension, surface tension and temperature, phenomena at 

surface interface (Kelvin equation), contact angles and wetting, spreading, adhesion 

and cohesion, the Dupre equation, spreading of one liquid on another, Gibb's 
adsorption equation, monomolecular films, molecular orientation in the surface, 

surfactants, basic properties and functions of surfactants, detergency, redeposition 

of dirt, types of surface films of insoluble substances, coherent films, gaseous films.  
(b) Solid-Gas interface adsorption: factors influencing adsorption, heats of 

adsorption, physical adsorption, chemisorptions, theories of adsorption, the 

Freundlich isotherm, the Langmuir theory, multimolecular theory of adsorption; the 

BET theory, determination of the specific surface area, surface area and pore 
structure, the thickness of adsorbed layer in the capillary condensation region. (c) 

The Colloidal state: classification of colloidal systems, types of colloidal 

dispersions, preparation of sols, purification of sols, properties of sols; optical and 
kinetic properties of lyophilic and lyophobic sols.  

Part II : Chemical Kinetics 

The reaction rate , order and molecularity , zero , first , second , third and higher 

order reactions, experimental methods of determination of order reactions , 

simultaneous reactions , reversible , parallel and consecutive reactions , chain 

reaction , complex reactions, effect of temperature on the reaction rate Arrhenius 

equation , theories of reaction rate , collision theory , transition state theory , 

absolute theory of reaction rates , catalysis , idea of homogeneous catalytic reaction 

Practical: 

Advanced experiments in chemical kinetics and surface chemistry. 

 

CHEM 339: Spectroscopy & Analytical Chemistry 

(for third year microbiology students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Part I: Organic chemistry (1 hr/w) 
Principles of electronic, infrared and NMR spectroscopy, relationship between 
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molecular structure of organic compounds and their spectroscopic properties. 

Part II: Instrumental analytical methods (2 hrs/w) 
1)chromatography and solvent extraction methods. 

2)Optical methods of analysis: Principles of spectrophotometery, Lambert-Beer's 

law, spectrophotometers, colorimetric titration, colorimetric determination of the pk 

values of an acid-base indicator, photometric titrations. 

Practical: 
Gravimetric analysis and analysis of some commercial products by volumetric and 

gravimetric analysis. 
 

CHEM 340: Petroleum Chemistry and Phase Equilibria 

(for third year geology students) 
(2 hrs/w lecture, 2 hrs/w lab) 

Part I: Petroleum and Petrochemicals: 

Definition and origin of petroleum, classification, petroleum constituents,  chemical 

composition of petroleum (hydrocarbons and non-hydrocarbons constituents), 
refining (fractionation, chemical conversion processes), petroleum products: natural 

products, petroleum derivatives, manufacture of products, petrochemicals. 

Part II:  Phase Equilibria: 
The phase rule: equilibrium, phases, components, degrees of freedom, derivation of 

the phaseïrule. Systems of one component: the water system,  polymorphism , the 

sulfur system, forms of ice. Two components systems: solutions of gases in liquids,  
liquid-liquid equilibria  (completely miscible liquids , immiscible liquids, partially 

miscible liquids and the distillation curves). Solid-liquid systems: two components 

are completely miscible in the liquid state and insoluble in the solid state,                            

two components are partially miscible in the liquid state and insoluble in the solid 
state,  two components form a compound with a congruent melting point,  two 

components form a compound with an incongruent melting point, two components 

form a continuous series of solid solutions,   two components are completely 
miscible in the solid state and also form a compound. 

Practical: 

Experiments in phase equilibria. 

 

CHEM 341:  Analytical  and Organic Chemistry 

(for third year geology students) 

(4 hrs/w lecture, 4 hrs/w lab) 
Part I:  Soil analysis and applications (1hr/w): 

PartII: Optical methods of analysis (1hr/w) 

PartIII: Electrical methods of analysis(1hr/w) 
PartIV Methods of separation (1hr/w) 

Chromatography and solvent extraction and applications. 

Practical: 

Gravimetric methods of analysis. 
 

 

 



Ain Shams University  ð Faculty of Science  

 

  -47-  

CHEM 401: Organic Reaction Mechanisms and Stereo Chemistry 

(for fourth year major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Part I: Reaction Mechanism( 2 hr`s/w). 

Addition reactions to carbon-carbon multiple bonds. Addition to carbon heteroatom 

multiple bonds. Base induced elimination reactions. Acid induced elimination 
reaction. Rearrangement to electron deficient carbon, nitrogen and oxygen.  

Part II: Stereochemistry( one hour /w). 

Stereochemistry of different asymmetric compounds produced by additional 
reactions. Stereochemistry of compounds produced by substitution reaction. 

Stereochemistry of compounds produced by elimination reactions. Stereochemistry 

of biphenyl compounds. Enantiotopic and diasteriotopic ligands and faces. 

Practical: 

Quantitative organic chemistry experementals 

 

CHEM 402: Organic Chemistry 

(for fourth year maj or chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Part I:  Heterocyclic Compounds. ( 2 hr`s/w). 
Systematic nomenclature of heterocyclic compounds containing one, two and three 

hetero atoms. General preparation of heterocyclic compounds (mono hetero atom 

and its benzoderivatives. preparation of mono heterocycles contains more than one 
heteroatom and their reactions, applications of heterocyclic compounds in 

pharmaceutical drugs.  

Part II: Polymers. ( one hour /w). 

Classification -bonding in polymers- stereoisomerism of polymer chains - 
crystallinity in polymers - characterization of molecular weight and methods of 

determination polymer solubility and solutions - transition in Polymers - the glass 

transition - polymer synthesis - functionality - polycondensation reactions 
(mechanism and kinetics) - cationic and anionic polymerization (mechanism and 

kinetics), copolymerization.  

Part III: Free Radical. ( one hour /w). 

Method of production of radicals, radical substitution & addition reactions.  

Practical: 

Synthesis of some heterocyclic compounds and its chemical reactions, preparation 

of some polymeric compounds. 
 

CHEM 403: Photochemistry, Applied Photochemistry, Corrosion and 

Industrial Electrochemistry  

(for fourth year major chemistry students) 

(4 hrs/w lecture, 4 hrs/w lab) 

Part I:  Photochemistry 

Introduction: definitions, light and dark reactions, nature of light, basic laws of 
photochemistry, sequence of processes in photochemical reactions, quantum yield, 

determination of intensity of light. Absorption of radiation: absorption and emission 

processes, spectroscopic nomenclature, general rules for the order of energy terms, 
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selection rules for optical transition, Franck-Condon principle. Radiative transition : 

luminescence, fluorescence, phosphorescence, chemiluminescence. Energy transfer 
and charge transfer: energy transfer (inter- and intra-molecular energy transfer), 

excimer and exciplex, oxygen quenching, heavy atom quenching, kinetics of 

quenching, charge transfer and electron transfer, flash photolysis, laser. 

Part II: Applied Photochemistry 
Applications of photochemistry: photochemistry of atmosphere, photosynthesis, 

photolysis of water in vitro, vision, photo-imaging, photography, photochromism, 

photomedicine. Experimental photochemistry: objects of photochemical 
experiments, production of light, preparation of samples and analysis. 

Part III: Corrosion  

Introduction, types of corrosion, corrosion rate, atmospheric corrosion, 
electrochemical corrosion, Evans diagrams, Pourbaux diagrams, localized 

corrosion, pitting corrosion, intergranular corrosion, corrosion fatigue, 

microbiological corrosion, methods of protection, cathodic protection, anodic 

protection, inhibitors, coatings, types of coatings (metallic, inorganic and organic 
coatings). Anodization, methods of determination of the rate of corrosion. 

Part IV:  Industrial Electrochemistry 

Fundamental considerations : Introduction , electrolysis , special features of 
electrochemical processes , electrochemical reactors , classical cell design , the 

space time yield , morphology of electrocatalysts , the activation overpotential . The 

Chlor-Alkali industry: reactions , the diaphragm cell , the mercury cell , the 
membrane cell . Electrochemical extraction and purification of metals : 

electrowining of metals (Zinc), molten salt electrolysis , extraction of aluminium 

metal purification in aqueous solution (copper) . Electrochemical preparation of 

inorganic chemicals: Hypochlorite chlorate and perchlorate , Hydrogen peroxide 
and peroxodisulfate. Anodic production of Gases: Oxygen, chlorine and fluorine. 

Water electrolysis , electrochemical treatment of wastewater: Indirect 

electrochemical oxidation Direct electrochemical oxidation and electrodialysis . 
Electro-organic synthesis: Specific features , synthesis of adiponitrile - the 

Monsanto process . Electrodeposition and metal finishing : Electrodeposition of 

metals electroplating metal processing anodizing . Batteries and fuel cells: Primary 

cells , secondary cells , fuel cells the Bacon hydrogen oxygen fuel cell. 
Practical: 

Advanced experiments in photochemistry, corrosion and electrochemistry 

 
CHEM 404: Group Theory and Nuclear Chemistry 

(for fourth year major chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab) 
Part I: Group theory (1.5 hr/w) 

Symmetry and group theory in chemistry , group representation , character tables 

and applications to orbitals. 

Part II:  Nuclear chemistry (1.5 hr/w) 
Isotopes , isobars , order of stability , mass and energy , radioactive decay , units of 

radioactivity , radioactive decay process , interaction of radiation with matter , 

detectors nuclear reactions , production of transuranium elements , application of 
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radioactive isotopes , safety and precautions. 

Practical:  
Experiments related to the above mentioned topics. 

 

CHEM 405: Electroanalytical Chemistry 

(for fourth year major chemistry students) 
(2 hrs/w lecture, 2 hrs/w lab) 

This course aims primarily at developing the fundamental understanding of theory 

and applications of electrochemical analysis techniques. The topics covered 
rigorous details of the theory, instrumentation, and applications of the following 

techniques: potentiometry and ion-selective electrodes, polarography, amperometry, 

voltammetry, coulometry, and conductimetry. 
Practical: 

The laboratory part provides hands-on experience in applying spectroscopic and 

electrochemical methods to the analysis of different real analytical samples.  

 

CHEM 406: Selected Topics in Organic Chemistry 

(for fourth year major chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 
Part I: Vitamins: Definition- structure elucidation by using spectroscopy, chemical 

methods and synthesis of vitamin B complex group as water soluble. Vitamins 

includes: Vitamin B1 (Thiamine), vitamin B2 (Riboflavin or lactoflavin). 
Pantothenic acid, folic acid (peroylglutamic acid ), biotins (vitamin H), pyridoxine 

(adermin, vitamin B6 ) vitamin B12 (cyanocobalamin), nicotinic acid and 

nictoinamide - Vitamin E group (Tocopherols) -vitamin K group: vitamin k1 

(phylloquinone) and vitamin k2 
Part II: Environmental chemistry: Introduction. Environmental laws and health 

safety levels. Environmental impact and environmental management. Natural 

resources global changes and sustainable development. Environmental economics. 
Environmental biochemistry and chemical toxicology. 

Biochemistry: metabolism of carbohydrates, proteins and fates, enzymes and 

hormones 

Part III: Steroids: zoosterols (e.g. cholesterol, structure of the ring system, position 
of the hydroxyl group, and double bond, nature and position of the side chain, 

position of the two angular methyl groups- spectroscopy- pyto and myco sterols 

(e.g. ergoserol, structure, ultaviolot irradiation of ergosterol- bile acids- sex 
hormones. 

 

CHEM 406: Selected Topics in Organic Chemistry 

(for fourth year major chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Industrial Organic Chemistry (Pharmaceutical Industry): Classification, 

Manufacture of pharmaceutical products, Alkylation, carboxylations, condensation 
and cyclization, Dehydration, Esterfication (alcholysis), Halogenation, Oxidation, 

Sulphonation, complex-chemistry conversion, Fermentation and life processing 

antibiotics, Hormones and vitamins, Antibiotics, Steroid, Hormenes-Isolated  
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 from plants and animals. Pulp and paper Industries: Sulfite - Sulfate - Soda Ground 

wood pulp for paper - Manufacture of paper - Specialty papers - paper stock - 
structural boards. Agrochemical Industries: Insecticides, Fungicides, Herbicides, 

Fertilizers, Plant Nutrients and regulators, Food stuff additives and supplements.  

Practical: Related to the above topics. 

 
CHEM 407: Organic Chemistry 

(for fourth year major chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab) 
Part I : Applied heterocyclic chemistry: Applications of heterocyclic compounds in 

industry, pharmaceuticals, agriculture, dye industry, photocopies and high 

efficiency conductors.  
Part II : Organometalic compounds: Preparation of organometallic compounds and 

reactions of Li, Mg, Cd, Sn, P, Si, and S with metal and non metals.  

Part III:  Industrial chemistry: Chemistry of paints, rubber, soap, detergents, 

perfumes and pulp.  
Part IV : Terpines: Introduction, occurrences and isolation, structure, determination 

of terpenoides, study of the structures of mono and di-sesquiterpenes. 

Practical: Related to the above topics. 
 

CHEM 408 : Polymer Chemistry, Material Sciences, Quantum Chemistry and 

Physical Properties and Molecular Structure 

(for fourth year major chemistry students) 

(4 hrs/w lecture, 4 hrs lab) 

Part I:  Polymer Chemistry 

Testing of polymers   (20 experiments from Testlopedia). Macrogalleria ( 2nd 
level). Mechanical properties of polymers.  DSC analysis.  Plastics recycling. 
Polymers with specific applications:   Silicones, Heat resistant polymers, Ultra high 

strength polymers, High Impact Rubber, Oil Resistant Rubbers, Photopolymers, 
Safety glass, Spandex, Contact lenses, Carbon fibers, Liquid Crystals, Polymeric 

Nanocomposites  and blends..... etc.  Polymerization Mechanisms:  Free Radical , 

Ionic, Zeigler- Natta , Metallocene.  
Part II:  Fundamentals of Material science and Materials in I ndustry: 

Classes of materials by bonding: Ionic crystals: Sodium Chloride, ionic structure, 
strength of an ionic bond, electrical conductivity, substances in ionic form. 

Covalent crystals: Covalent bond, agostic interaction, anagostic bonds, bond order, 

resonance. Metals: Types of metals, chemical properties, metallic bond, electron 
deficiency and mobility, strength of bond and characterization, alloys, ferrous and 

Nobel metals, extraction and metallurgy, properties of metals,  joining of metals, 

welding, soldering, brazing, geometry of weldments, processes, filler metals, heat 
affected zone, steel phase diagram, carbon equivalent, flux, heat treatment, surface 

treatment, plating, thermal spray. Intermetallics:  Electron compounds, size packing 

phases, Zintl phases, Zintl line, itermetallics involving 2 or more metallic elements, 

properties and examples. Semiconductors: Energy bands and electrical conduction, 
holes, energy momentum dispersion, carrier generation and recombination, doping, 

dopants, carrier concentration, preparation of semiconductors. Polymers: Types and 
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nature of polymers, polymer structure, monomer, tacticity, chain linearity, polymer 

properties, crystallinity, tensile strength, glass transition temperature, mixing 
behaviour, standard polymer nomenclature, chemical properties of polymers, 

polymer characterization, degradation, product failure. Composite materials: 

Moulding methods, properties, resins, reinforced composites, failure, testing, 

materials. Glass, melt-solidification curve, melting points of oxides, oxide and 
halide glasses, glass production and ingredients, silica-free glasses, physical 

properties. Types of ceramic products, classification of technical ceramics, structure 

and properties, processing. Sub-fields of materials science: Nanotechnology, 
tribology, ceramography, bio-materials, microtechnology, crystallography, 

surface/catalysis science, forensic materials and engineering.    

Part III:  Quantum Chemistry 
Compton effect. Dual nature of light and electron. The Bohr theory. Harmonic 

Oscillator wave functions. The Schrodinger Equation. The Basic postulates of 

quantum mechanics. Solution of Schrodinger equation: i- For one and three 

dimensional box. ii- For vibrational motion. iii- For rotational motion. Solution of 
Schrodinger equation using approximate functions. Quantum mechanical treatment 

of Hydrogen ion molecule and hydrogen molecule. Quantum mechanical treatment 

for molecular orbital and valence bond theories. Quantum mechanical explanation 
of structure of atoms . Quantum numbers in atoms. Derivation of the spectral terms 

of excited and non-excited carbon atom C-p2 configuration. Russell- ̱Saunder 

coupling. Determination of the stable terms by using Hund's rule.  Spectral terms of 
d2 configuration. 

Part IV:  Physical Properties and Molecular Structure 

Basic concepts of Physical Properties and Molecular Structure, molar volume, the 

Parachor, molar refraction, the electrical and magnetic properties, dipole moment, 
dielectric constant, molar polarization, determination of dipole moment, refractive 

index, thermochemical quantities, molecular spectra. 

Practical: 
Advanced experiments in photochemistry, corrosion and electrochemistry 

 

CHEM 409: Selected Topics in Inorganic Chemistry 

(for fourth year major chemistry students) 
(3 hrs/w lecture, 2 hrs lab) 

Electronic spectra of transition metal complexes. 2- Bioinorganic chemistry. 3- 

Magnitochemistry.  
Practical: Related to the selected topics. 

 

CHEM 410: Selected Topics in Analytical Chemistry 

(for fourth year major chemistry students) 

(2 hrs/w lecture, 2 hrs lab) 

Radiochemical methods of analysis, kinetic methods of analysis, analytical 

biochemistry, and thermal analysis (three of the above topics to be covered in this 
course). 

Practical: Related to the above topics. 

 



Student Affairs   

  -52-  

CHEM 411: Essay or Research Project 

(for fourth year major chemistry students) 
(2 hrs/w) 

Each student writes a professional essay about a specific analytical, inorganic or 

physical chemistry subject. Students search chemical abstracts, chemistry databases, 

and internet sites to collect materials  relevant to the tackled research subject. 
. 

CHEM 412: Essay or Research Project 

(for fourth year major chemistry students) 
(2 hrs/w) 

Each student writes a professional essay about a specific organic chemistry subject. 

Students search chemical abstracts, chemistry databases, and internet sites to collect 
materials  relevant to the tackled research subject. 

. 

CHEM 413: Organic Chemistry 

(for fourth year double major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Part I: Reaction Mechanisms 

Effect of structure on reactivity - energetics and kinetics of organic reactions - 
methods of determining reaction mechanisms - substitution reactions (nucleophilic 

substitutions of saturated carbon - electrophilic and nucleopilic aromatic 

substitutions) addition reactions (addition to the carbon double bond, addition to the 
carbonyl group) - elimination reactions - molecular rearrangements. 

Part II: Terpenoids 

Introduction - occurrence and isolation- structure determination of terpenlids - study 

of the structure of mono, bi-sesqui terpenes. Practical: Related to the above topics 

Practicle: 

Related to the above topics. 

 

CHEM 414 : Catalysis, Polymers and Electrochemistry 

(for fourth year double major chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Part I:  Catalysis 
Introduction: criteria of catalysis, homogeneous catalysis, the intermediate 

compound formation theory, examples, catalytic decomposition of H2O2, acid base 

catalysis, enzymatic catalysis, heterogeneous catalysis, steps of catalytic action, true 
and apparent activation energies, diffusion-controlled and kinetically controlled 

reactions, surface area and pore structure of solid catalysts and their role on both 

diffusion-controlled and kinetically controlled reactions, chemisorption in catalysis: 
theories and types, kinetics and mechanism of heterogeneous catalytic reactions, 

models of active centers, some applications in industry . 

Part II:  Polymer Chemistry 

Introduction: Monomers, polymers, natural and synthetic polymers, types and 
nomenclature of organic and inorganic polymers. Classifications: (a) Structural 

aspects (linear ï branched ï crosslinked), (b) Thermal properties aspects 

(thermoplastic ï thermoset), (c) Reaction mechanism aspects ( addition ï stepwise), 
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(d) Type of polymerization (bulk, solution, suspension, emulsion). Degradation of 

polymers: (a) Factors of degradation, (b) Stabilizers, (c) Mechanism of degradation 
of PVC). Molecular weight determination (osmometry ï viscosity ï GPC).  Plastics 

processing: (a) Compression molding, (b) Extrusion, (c) Injection.  Plasting testing: 

(a) Mechanical properties (bending ï hardness ï tensile strength), (b) Fire testing: 

(combustion diagram ï studies of controlling factors ï fire presentation). 
Part III:  Electrochemistry  

Electrical polarization and kinetic of the of the electrode processes : (a) origin of the 

electrode potential , the electrical double layer, (b) types of the electrode processes, 
(c)  types of overpotential, (d) principles of polarography, (e) different methods of 

determination of current overpotential curves. Cathodic process: mechanism of 

discharge of hydrogen ions. Deposition of metals: (a) overpotential of metals, types 
and causes, factors controlling and application to metal deposition, (b) cathodic 

technical  processes: electroplating of metals, constituents of the bath, effect of 

operating variables and throwing power of the bath, electrowining of metals, 

description of the process and current efficiency, electrolysis of molten electrolytes: 
aim of the process, current efficiency and factors improving it. Anodic process: (a) 

anodic dissolution, required condition and mechanism , (b) discharge of anions , 

mechanism and theories of OH ion discharge and other examples, (c) anodic 
technical process: production of gases,  anodic oxidation, anodizing of Al/Mg 

alloys: aim and description of the process. Corrosion of metals: (a) theories of 

corrosion, (b) the differential aeration principle of corrosion: examples and 
applications, (c) passivity of metals: definition and reactions involved. Rotating disc 

electrode. Cyclic voltammetry. 

Practical: 

Advanced experiments in electrochemistry, polymers and catalysis. 
 

CHEM 415 C: Selected Topics in Chemistry 

(for fourth year double major chemistry students) 
(3 hrs/w lecture) 

Part I:   Photochemistry  

Laws of photochemistry, quantum yield, actinometers, term symbols for atoms and 

simple molecules, selection rules, Franck-Condon  principle and its applications, 
theory and types of lasers, flash photolysis techniques, Stern-Volmer equation, 

fluorescence, delayed fluorescence and phosphorescence, state diagram, rules of 

radiationless processes, differentiation between transitions. 
Part II: Analytical Chemistry 

Environmental Chemistry: Introduction, fundamental concepts, natural resources, 

chemistry of the atmosphere (composition of the atmosphere, air pollution ) 
chemistry of natural waters (water pollution, water treatment chemistry of soil 

(Nutrients , soil pollution ) disasters (man made natural). 

Part III:  Organic Chemistry 

Purines and nucleic acids: Introduction, uric acid, purine derivatives, xanthene 
bases, nucleic acid, spectra of pyrimidine and pirine bases, structure of nucleosides, 

structure of nucleotides. 
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CHEM 416: Heterocyclic Chemistry and Alkaloids 

(for fourth year double major chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Part I:  Heterocyclic Chemistry: 

Heterocycles containing one heteroatom. Heterocycles containing more than one 

heteroatom.  
Part II:  Alkaloids. 

Phenylethylamine alkaloids. Alkaloids containing pyrrolidine ring. Alkaloids 

containing pyridine. Alkaloids containing pyrrolidine and pyridine. Other alkaloids.  

Practical: 

Preparation of heterocyclic compounds. Separation and identification of binary 

mixtures. 
 

CHEM 417: Inorganic and Analytical Chemistry 

(for fourth year double major chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab ) 
Part I : Inorganic Chemistry: (2hrs/w) 

Infrared spectroscopy ,NMR spectroscopy , photoelectron spectroscopy , atomic 

states and term symbol , the electronic spectra of complexes , orgel , tanabe and 
sugano diagrams , charge transfer spectra , symmetry and applications .  

Part II:  Electroanalytical Chemistry: (1hr/w) 

This course aims primarily at developing the fundamental understanding of theory 
and applications of electrochemical analysis techniques. The topics covered 

rigorous details of the theory, instrumentation, and applications of the following 

techniques: potentiometry and ion-selective electrodes, polarography, amperometry, 

voltammetry, coulometry, and conductimetry. 

Practical:  
Complexometric titrations, inorganic preparation of complexes and analysis. 

 
CHEM 418: Selected Topics in Chemistry 

(for fourth year double major chemistry students) 

(3 hrs/w lecture) 

Part I:   Corrosion   
Introduction, types of corrosion, corrosion rate, atmospheric corrosion, electrical 

corrosion, Evens diagrams, Pourbaux diagrams, localized corrosion, pitting 

corrosion, intergranular corrosion, corrosion fatigue, microbiological corrosion, 
methods of protection, cathodic protection, anodic protection, inhibitors coatings, 

types of coatings.  

Part II:  Analytical Chemistry   
Radiochemical methods of analysis and kinetic methods of analysis. 

Part III: Organic Chemistry   

Vitamines: Definition, structure elucidation by using chemical and spectroscopic 

methods, synthesis of vitamin B group (vitamin B1,B2), folic acid, biotins, 
pyridoxin, nicotinic and nictoinamide. Chemotherapy: Introduction, sulphonamides, 

antimalarials, arsenical drugs, antibiotics (penicillin, streptomycin, tetracycline and 

chloramphenicol). 
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CHEM 420: Polymers  

(for fourth year biophysics students) 

(2 hrs/w lecture, 2 hrs/w lab) 

Part I:  Organic Polymers: 

Classification of polymers, bonding in polymers, stereoisomerism in polymers, 
crystallinity in polymers, characterization of molecular weight, polymer solubility 

and solution, transition in polymers, polymer synthesis, co-polymerization, ring 

scission polymers. 
Part II:  Physical Chemistry of Polymers: 

Introduction: Monomers, polymers, natural and synthetic polymers, types and 

nomenclature of organic and inorganic polymers. Classifications:  (a) structural 
aspects (linear, branched, crosslinked), (b) thermal properties aspects 

(thermoplastic, thermoset), (c) reaction mechanism aspects (addition, stepwise), (d) 

type of polymerization (bulk, solution, suspension, emulsion). Degradation of 

polymers: (a) factors of degradation, (b) stabilizers, (c) mechanism of degradation 
of PVC). Molecular weight determination (osmometry, viscosity, GPC).  Plastics 

processing:  (a) compression molding, (b) extrusion, (c) injection.  Plasting testing: 

(a) mechanical properties (bending, hardness, tensile strength), (b) fire testing: 
(combustion diagram, studies of controlling factors, fire presentation). Processing 

and properties of some polymers: ABS copolymers, polymethylmethacrylate 

(PMMA), polyvinylchloride (PVC), polypropylene (PP), polystyrene (PS). 
Practical: 

Advanced experiments in polymers. 

 

CHEM 431: Analytical Chemistry  

(for fourth year botany students) 

(2 hrs/w lecture, 4 hrs/w lab ) 

Part I: Spectrochemical methods. 
The course covers the general features of analytical instruments, their performance 

characteristics, and calibration methods. The course provides introdution to 

components of optical instruments and types of spectrophotometers. Student is 

introduced to various molecular spectrometric methods including: UV-Vis 
spectrometry, molecular fluorescence, molecular phosphorescence, chemi-, and 

bioluminescence. 

Part II: Chromatographic methods of separation: 
This course introduces students to the principles of chromatography, different 

chromatographic parameters, efficiency of the chromatographic process, and 

optimization of chromatographic process. The course introduces students to theory, 
instrumentation and applications of gas and liquid chromatography, as well as high 

performance liquid chromatography. 

Part III: Electrochemical methods: 

This course introduces the student to the fundamental understanding of theory and 
applications of electrochemical analysis techniques. The topics covers the 

instrumentation, and applications of the following techniques:   potentiometry and 

ion-selective electrodes, amperometry, voltammetry, coulometry and 
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conductometry. 

Partical:   
Gravimetric analysis: applications for determination of cations and anions using 

inorganic and organic reagents. 

 

CHEM 432: Organic Chemistry 

(for fourth year botany students) 

(2 hrs/w lecture, 4 hrs/w lab ) 

Part I:  Vitamins: 
Definition - structure elucidation by using chemicals and spectroscopic methods - 

synthesis of vitamin B1 (thiamine ) , vitamin B2 (riboflavin) or lactoflavin 

pantothenic acid - folic acid (petroylgutamic acid - biotins (vitamin H) -pyridoxine 
(adermin, vitamin E group - tocopherols (alpha- beta - sigma) -vitamin K group - 

vitamin (phylloquinone) and vitamin K2. 

Part II:  Purines and nucleic acids: 

Purine derivatives - Xanthin biosynthesis of purines - nucleic acids - structure of 
nucleosides -structure of nucleosides and structure of nucleic acids. 

Practical: 

Organic preparation of compounds - separation of binary mixtures and 
identification of their components. 

 

CHEM 433: Organic Chemistry 

(for fourth year zoology students) 

(2 hrs/w lecture, 4 hrs/w lab ) 

Part I:  Alkaloids : Definition -extraction - methods for determining structure 

involving the use a variety of chemical and physical methods (zwitterion active 
hydrogen determination - Zeisel method - Herzing - Meyer method - Hofmann's 

exhaustive methylation method ï Emde Degration method - Van Braun's method for 

cyclic amines - X ray analysis - IR and UV spectroscopy - optical rotatory 
dispersion - NMR spectroscopy - mass spectroscopy and synthesis) - classification 

according to the nature of the nucleus present in the alkaloid and representative 

examples : phenylethylamine group : e.g. Ephedrine -hordenine and adrenaline - 

pyrrolidine group (e.g. hygrine ). Pyridine and piperidine group (e.g. trigonelline, 
ricinine, coniine and piprine). Pyrrolidine - pyridine group (e.g. nicotine, atropine 

and cocaine) quinoline group (e.g. cosparine, cinchonine and quinine). Isoquinoline 

group (e.g. papaverine) phenanathrene group (e.g. morphine, codeine and thebaine). 
Part II: Chemotherapy: Introduction - sulphonamides (e.g. sulphanilamide , 

sulphapyridine , sulphathiazole - sulphadiazine and sulphaguanidine pontolsil)- 

antimalarials (e.g. plasmopuine , mepacrine and progunil) - arsenical drugs (e.g. 
arsphenamine and aloxyl) - antibiotics (e.g. penicillin , chloramphenicol , 

streptomycin , iodinin gavanicin , cycloserine , erythromycin ). 3- Steroids : 

Definition - sterols - zoosterols (cholesterol , structure of the ring system , position 

of the hydroxyl group, and double bond , nature and position of the side chain , 
position of the two angular methyl groups - spectroscopy - pyto and myco sterols 

(e.g. ergoserol , structure , ultraviolet irradiation of ergosterol - bile acids - sex 

hormones). 
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Practical: 

Organic preparation of compounds - separation of binary mixtures and 
identification of their components. 

 

CHEM 434: Analytical Chemistry  

(for fourth year zoology students) 
(2 hrs/w lecture, 4 hrs/w lab ) 

Part I: Spectrochemical methods. 

The course covers the general features of analytical instruments, their performance 
characteristics, and calibration methods. The course provides introdution to 

components of optical instruments and types of spectrophotometers. Student is 

introduced to various molecular spectrometric methods including: UV-Vis 
spectrometry, molecular fluorescence, molecular phosphorescence, chemi-, and 

bioluminescence. 

Part II: Chromatographic methods of separation: 

This course introduces students to the principles of chromatography, different 
chromatographic parameters, efficiency of the chromatographic process, and 

optimization of chromatographic process. The course introduces students to theory, 

instrumentation and applications of gas and liquid chromatography, as well as high 
performance liquid chromatography, ion exchange chromatography 

Part I II: Electrochemical methods: 

This course introduces the student to the fundamental understanding of theory and 
applications of electrochemical analysis techniques. The topics covers: 

instrumentation, applications of the following techniques:   potentiometry and ion-

selective electrodes, amperometry, voltammetry, coulometry and conductometry. 

Partical:   
Gravimetric analysis: applications for determination of cations and anions using 

inorganic and organic reagents. 

 
CHEM 435: Organic and Bioinorganic Chemistry  

(for fourth year biochemistry students) 

(2 hrs/w lecture, 4 hrs/w lab ) 

Part I:  Bioinorganic chemistry. 
Coordination chemistry (theories of complexes, valence bond theory, crystal field 

theory, magnetism and nomenclature of complexes). Principals of coordination 

chemistry related to bioinorganic chemistry. Coenzyme B12 (structure and 
reactivity as radical carrier, mutase activity, role of protein). Hemeglobin and 

myglobin as oxygen carrier (structure, function of iron, role of protein). 

Chemotherapy principles and applications.  

 

Part II:  Organic chemistry. 

Upon completion of this course, the student should be able to demonstrate sufficient 

knowledge of fundamental concepts organic synthesis related to biochemistry and 
demonstrate the ability to integrate this knowledge in understanding the function of 

metals and organic molecules in biological systems. The students must be capable 

of listing different methods of preparation of organic molecules 
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Partical:   
Gravimetric analysis: applications for determination of cations and anions using 
inorganic and organic reagents. 

 

APCHEM 301: Applied Organic Chemistry 

(for third year applied chemistry students) 
(4 hrs/w lecture, 2 hrs/w lab) 

Part I:  Carbohydrates. ( one hour /w). 

Introduction, nomenclature, - some characteristic reactions. Monosaccharide 
(determination of the configuration, ring structure, mutarotation, methods for 

determining the size of the sugar rings. Disaccharides (sucrose, maltose, 

lactoseé.etc.) -structure and reactions. Polysaccharides (starch, cellulose, etcé.) 
structure and reactions: structure of amylase - End group analysis - structure of 

amylopectin.  

Part II:  Lipids. ( one hour /w). 

Introduction of simple lipids, separation of fatty acids methods, preparation of 
gycerides, chemical and physical prosperities of fats and oil ï different methods for 

extraction of fats and oil from natural sources, purification of fats and oil, methods 

of analysis of fats oils and complex lipids such as phospholipids, glycolipides and 
wakes.  

Part III: Stereochemistry.( 2 hr`s/w) 

Optical isomerism - elements of symmetry and molecular asymmetry- the number 
of isomers in optically active compounds- the racemic modification (synthesis 

properties, resolution)- conventions used in stereochemistry correlation of 

configurations - specification of absolute configuration- epimerisation- mutarotation 

- asymmetric synthesis - the Walden inversion- conformational analysis ï
geometrical isomerism - nature and nomenclature of geometrical isomers- 

determination of the configuration of geometrical isomers.  

Practical: 
Extraction and identification of some natural products, determination of iodine 

number and saponification value. 

 

APCHEM 302: Applied Organic Chemistry 

(for third year applied chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Part I:  Reaction Mechanism. .( 2 hr`s/w) 
Reaction mechanisms (kinetic and non-kinetic studies) , substitution reactions 

(nucleophilic substitution at a saturated C-atom, relation of kinetic to mechanisms, 

effect of solvent, effect of structure, stereochemical implication of mechanism SN2-
SN1, racemisation, SN1 mechanism neighboring group participation, effect of 

entering and leaving groups), electrophilic and nucleophilic aromatic substitution 

(nitration, halogenation, sulphonation, Friedel Crafts reaction, Diazo coupling)- 

electrophilic attack on C6H5-Y (electronic effect, partial rate factors and selectivity, 
steric effect, o/p ratios, kinetic and thermodynamic control)-nucleophilic attack on 

aromatic species (substituation atoms other than hydrogen, substituation via aryne 

intermediate- free radical reactions (detection of radicals by chemical and 
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spectroscopic methods, characteristics of radical reactions, stability of radicals) -

carbonium ions and electron deficient N and O atoms (methods of forming 
carbonium ions, stability and structure of carbonium ions, carbonium ion reaction, 

rearrangements without change in carbon skeleton e.g. Allylic rearrangement, with 

change in carbon skeleton e.g. neopentyl rearrangement, pinacol-pinacolone 

rearrangements. Stereochemistry of rearrangement. Wolff rearrangement. 
Diazonuim cations, migration to electron deficient N e.g. Hoffman, Curtius, Lossen 

and Schmidt reactions, Beckman rearrangement, migration to electron deficient o 

e.g. Baeyer- Villiger oxidation of ketones)- electrophilic and nucleophilic addition 
to -C=C-, (Addition of halogen, effect of substitution on rate of addition, orientation 

of addition, other addition reactions e.g. hydroxylation, ozonolysis, addition to 

conjugated deines, nucleophilic addition e.g. cyanomethylation, Michael reaction, 
addition to-C=C- C=O system-nucleophilic addition to üC=O group (structure and 

reactivity, simple addition reaction e.g. hydration, hydrogen cyanide, bisulphite, 

cannizzaro reaction, addition of electrophils) -addition /elimination reactions e.g. 

adition of NH3 derivatives- carbon nucleophilic additions (Grignard, aldol, Perkin, 
knoevenagel, Stobbe reactions, Claisen ester condensation, Benzoin condensation, 

Benzilic acid rearrangement, Witting reaction) -stereoselectivity in carbonyl 

addition reaction- adition/ elimination reactions of carboxylic derivatives - 
elimination reactions- 1,2 elimination (E1 , E2 CB and E2 mechanism) ï

stereoselectivity and orientation in E2 reactions (Saytzev and Hofmann)- elimination 

V. Substituation- effect of activating group- other 1,2- elimination- elimination- 
pyrolytic syn elimination. 

PartII Chemotherapy(onehour/w) introduction- sulphonamides e.g. 

(sulphanilamide, sulphapyridine, sulphathiazole, sulphadiazine, sulphaguanidine, 

prontosil )-antimalarials e.g. (plasmoquine, mepacccrine, proguanil)-arsenical drugs 
e.g. (arsphenamine, atoxyl)- antibiotics e.g. penecilline chloramphenicol, 

streptomycin, iodinin javanicin, cycloserine, erythromycin.  

Practical. 
Extraction and Identification of some natural products Determination of Iodine 

number, Saponification value. 

 

APCHEM 303: Applied Inorganic Chemistry 

(for third year applied chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab) 

Part I: Coordination chemistry (1 hr/w) 
Coordination Chemistry (theories and bonding): 

Valence bond theory (VBT), crystal field theory (CFT), ligand field theory (LFT), 

molecular orbital theory (MOT), comparison between the theories and applications 
in spectra and magnetism of coordination complexes. 

Part II : Chemistry of transition (d- and f blocks) metals (1 hr/w). 

Basic features of transition metals, systematic study of the chemistry of the 

elements and their applications.  
Part III: Organometallic chemistry (1 hr/w) 

General properties of organometallic complexes, comparison between classic and 

non-classic complexes, 18-electron rule, studies of different types of complexes of 
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p-acid ligands metal carbonyls (binary, hydrides and halides) and phosphine and 

other p-complexes (types of bonding, preparation, characterization and 
fluxionality). The chemistry of metal alkyls, aryls, alkenes and alkynes 

Practical: 

Inorganic preparations (double salts and complexes). Gravimetric analyses of the 
prepared salts and complexes. Complexometric titrations of some cations, anions, 

and mixtures. 

 

APCHEM 304: Electrochemistry, Surface and Colloids 

(for third year applied chemistry students) 

(4 hrs/w lecture, 2 hrs/w lab) 

Part I: Electrochemistry (1 hr/w): 
Electrical polarization and kinetic of the of the electrode processes: (a) origin of the 

electrode potential , the electrical double layer, (b) types of the electrode processes, 

(c)  types of overpotential, (d) principles of polarography, (e) different methods of 
determination of current overpotential curves. Cathodic process: mechanism of 

discharge of hydrogen ions. Deposition of metals: overpotential of metals, types and 

causes, factors controlling and application to metal deposition. Anodic process: (a) 

anodic dissolution, required condition and mechanism , (b) discharge of anions , 
mechanism and theories of OH ion discharge and other examples. Corrosion of 

metals: (a) theories of corrosion, (b) the differential aeration principle of corrosion: 

examples and applications, (c) passivity of metals: definition and reactions 
involved. Rotating disc electrode. Cyclic voltammetry. 

Part II:  Surface Chemistry (2 hrs/w): 

(I) Surface tension and surface free energy, contact angle, the equation of Young 
and Laplace and its experimental verification, Dupreôs equation, spreading of a 

liquid on a substrate, phenomenon at curved interfaces (Kelvin equation), 

adsorption and orientation at interfaces, surface activity and Traub`s rule,  

thermodynamic of adsorption, Gibb`s adsorption equation (dilute solutions), 
Szyskowski equation (concentrated solution), surfactants: classification,  properties, 

detergency, general aspects of soil removal, factors in detergent action,  adsorption 

of detergent on fabrics, liquid-liquid interface, films of insoluble substances, solid-
gas and solid-liquid interfaces.  

(II) Adsorption of gases on solids, factors influencing adsorption, adsorption of 

polar and non polar molecules on ionic conductors , physical adsorption & chemi- 

sorption, theories of adsorption, Freundlich equation, Langmuir equation, multi-
molecular theory of adsorption, pore size determination, determination of acidic 

properties on solid surfaces, acid strength, acid amount, adsorption from solution, 

mechanism, adsorption isotherms, theory of Langmuir-Freundlich, determination of 
specific surface area by adsorption from solution, liquid -gas interface.  

Part III:  Colloids (1 hr/w): 

Introduction; classes of dispersion, formation of sols, Von Weimam`s equation and 
Haber`s theory,  preparation of sols,  lyophobic and lyophilic systems,  properties of 

lyophobic sols [optical, kinetic, diffusion, Brownian movement, sedimentation), 

electrical properties (electrophoresis)], origin of charge,  precipitation of lyophobic  
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sols by electrolytes, protection of lyophobic sols (gold number),  electrokinetic,  

(zeta) potential, electroosmosis,  streaming potential, properties of lyophilic sols, 
viscosity, electroviscous effect, electrophoresis, stability of lyophilic sols, Donnan 

membrane equilibrium, introduction to emulsion, foam, gel, aerosol, colloids in our 

li fe. 

Practical: 
Advanced experiments in electrochemistry, surface chemistry and colloids. 

 

APCHEM 305: Applied Analytical chemistry 

(for third year applied chemistry students) 

(2 hrs/w lecture, 2 hrs/w lab) 

Spectrochemical Analysis: Introduction, ultraviolet and visible spectroscopy, 
fluorescence, phosphorescence, chemiluminescence and bioluminescence, atomic 

absorption and atomic emission, Xðray spectroscopy. Industrial applications of 

spectrochemical analysis. 

Practical: 
Related to the above topics. 

 

APCHEM 306: Applied Organic Chemistry 

(for third year applied chemistry students) 

(4 hrs/w lecture, 2 hrs/w lab) 

Part I:  Spectroscopy: (2 hrs/w):Principles and application of electronic- Infrared, 
NMR( H

1
 and C

13
 ), and mass spectroscopy-relation between, molecular structure of 

organic compounds and their spectroscopic properties.  

Part II:  Dyes: (1 hr/w): Nomenclature- classification and systematic study of some 

classes of dyes.  
Part III:  Alkaloid: (1 hr/w): Definition extraction methods for determining 

structure involve the use a variety of chemical and physical methods (Zeisel 

method- Herzing- Meyer method Hofmann`s exhaustive methylation method - 
Emdedegration method- Van Braun`s method for cyclic amines- X ray analysis- IR 

and UV spectroscopy - optical rotatory dispersion ï NMR spectroscopy- mass 

spectroscopy) classification according to the nature of the nucleus present in the 

alkaloid and representative examples: phenylethylamine group (e.g. ephedrine) - 
Hordenine and adrenaline. Pyrolidine group (e.g. hygrine). Pyridine and piperidine 

group (e.g. trigonelline, Ricinine coniine and pippin). Pyrrolidine - pyridine group 

(e.g. nicotine, atropine and cocaine). Quinoline group (e.g. Cosparine, cinchonine 
and quinine). Isoquinoline group (e.g. papaverine). Phenanathrene group (e.g. 

morphine, codeine and thebaine).  

Practical: 
Extraction of some natural products and their identification by spectroscopic 

studies. 
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APCHEM 307: Applied Organic Chemistry 

(for third year applied chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Part I:  Petroleum and Petrochemicals. ( one hour/w) 

Petroleum: origin of petroleum - composition of petroleum - refining processes of 

physical character (distillation, extraction with selective solvent, absorption and 
adsorption) - Refining processes of chemical character (cracking). Some properties 

of petroleum products and methods of tests. Petrochemicals: synthesis of some 

industrially important petrochemicals from simple hydrocarbons.  
Part II:  Terpenoids. ( one hour/w) 

Introduction - occurrence and isolation - structure determination of terpenoides - 

study of the structures of mono- bi-sesqui terpenes. 
Part II I  :Hetetrocyclic chemistry( one hour/w) 

Nomenclature ,three ,four, five and six memberd ring have oxygyn,nitrogen aor 

sulfur hetero atom 

Practical:related expt. 

 

APCHEM 308: Applied Inorganic Chemistry 

(for third year applied chemistry students) 
(4 hrs/w lecture, 2 hrs/w lab) 

Glass and ceramic industries. Iron and steel industry. Alloys industry. 

Practicle: 
 related to the above topics. 

 

APCHEM 309: Catalysis, Cement and Chemical Kinetics 

(for third year applied chemistry students) 
(4 hrs/w lecture, 4 hrs/w lab) 

Part I:  Catalysis (1 hr/w): 

Introduction: Criteria of catalysis, homogeneous catalysis, the intermediate 
compound formation theory, examples, catalytic decomposition of H2O2, acid base 

catalysis, enzymatic catalysis, heterogeneous catalysis, steps of catalytic action, true 

and apparent activation energies, diffusion-controlled and kinetically controlled 

reactions, surface area and pore structure of solid catalysts and their role on both 
diffusion-controlled and kinetically controlled reactions, chemisorption in catalysis: 

theories and types, kinetics and mechanism of heterogeneous catalytic reactions, 

models of active centers, some applications in industry . 
Part II: Chemistry of Cement (1 hr/w): 

General points and nomenclature, types of cements (Portland cements and non-

Portland cements),  the mechanism of cementing action  (reactivities of anhydrous 
compounds, products formed on hydration, theories of setting and hardening).  

Hydration of Portland cement: hydration of pure cement components (calcium 

silicates, tricalcium aluminate and ferrite), factors affecting the rate of hydration, 

mechanism of Portland cement hydration. Cements made from blast-furnace slag: 
composition and processing of blast-furnace slag, lime-slag cement, Portland blast- 
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furnace slag cement, kinetics and mechanism of hydration of slag cement, 

supersulfate cement. 
Part III: Chemical Kinetics (2 hrs/w) 

Introduction; rate of reaction, collision concept for explanation of reaction rate, 

(a)activation energy (b) active collisions, rate constant. Molecularity and order of 

reaction, homogeneous and heterogeneous reactions, determination of order of 
reaction, reversible reactions, side & consecutive reactions, induction period, 

complex reactions, chain reactions, heterogeneous reactions theories of reaction 

rate.  
Substitution reactions of metal complexes, factors affecting the rate of substitution 

reactions (SN1, SN2, interchange mechanisms), acid hydrolysis, base hydrolysis, 

anation reactions. Oxidation-Reduction reactions: inner sphere reactions, outer 
sphere reactions, one equivalent-one equivalent reactions, one equivalent-two 

equivalent reactions, two equivalent-two equivalent reactions, multiequivalent 

reactions, catalytic reactions. 

Practical: (4hrs/w) 
Advanced experiments in chemical kinetic, catalysis and cement chemistry 

 

APCHEM 310: Applied Analytical Chemistry  

(for third year applied chemistry students) 

(2 hrs/w lecture, 2 hrs/w lab) 

Separation Sciences: Introduction to separation science. Chromatographic theories 
and parameters. Paper, thin layer, column, ion exchange affinity, size exclusion, gas 

and liquid chromatography. Electrophoresis and capilirary electrophoresis. 

Supercritical fluid extraction and chromatography. Variuos applications of 

separation techniques. 

Practical:  

Related to the above topics. 

 
APCHEM 401: Applied Organic Chemistry 

(for fourth year applied chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Polymers : ( 2 hr`s/w)Introduction - classification - polymerization reactions 
(addition , free radical , ionic , condensation , polymerizations) polymerizations 

techniques (Bulk , solution , suspension , emulsion , interfacial - polymerization )-

physical properties of polymer thermoplastics (polyethylene , polypropylene , 
chloride , polystyrene and styrene copolymers) - synthetic fibers (polyester 

polyamide and acrylic fibers).  

Unit processes : ( one hour/w) Chemical processing - information sources - basic 
chemical data - batch versus continuous processing - chemical processing selection 

- design and operation - chemical processing control and instrumentation - chemical 

processing economic - market evaluation - plant locations - safety hazards (e.g. fire 

and toxic materials). 
Practical: Related to the above topics. 
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APCHEM 402: Applied Organic Chemistry 

(for fourth year applied chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Rubber Industries : ( one hour/w) Statistics and economic-Natural rubber - synthetic 

rubbers -monomer production , synthetic rubbers polymerizations , butadiene 

styrene copolymers , butadiene - acrylonitrle rubber , thiokol , silicon rubbers , butyl 
rubber , urethane rubber , hyplone , sterospe rubber , ethylene - propylene polymers 

and terpolymers , rubber fabrication , latex compounds , reclaimed rubber , rubber 

derivatives .  
Soaps and detergents: ( one hour/w) Detergent raw materials - manufacture of 

detergent - biodegradability of surfactants - straight chain alkyl benzenes - fatty 

acids and alcohols - soap - glycerin.  
Plastic industries: ( one hour/w) Resin manufacturing processes - condensation 

polymerization products - addition polymerization products - natural products and 

their derivatives manufacture laminates and other types - chemical intermediates for 

resins - phenol, formaldehyde - hexamethylene tetramine vinyl esters - phthalic 
anhydride. 

Practical: Related to the above topics. 

 

APCHEM 403: Photochemistry, Quantum Chemistry and Physical Properties 

and Molecular Structure 

(for fourth year applied chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Part I:  Photochemistry 

Introduction: definitions, light and dark reactions, nature of light, basic laws of 

photochemistry, sequence of processes in photochemical reactions, quantum yield, 
determination of intensity of light. Absorption of radiation: absorption and emission 

processes, spectroscopic nomenclature, general rules for the order of energy terms, 

selection rules for optical transition, Franck-Condon principle. Radiative transition : 
luminescence, fluorescence, phosphorescence, chemiluminescence. Energy transfer 

and charge transfer: energy transfer (inter- and intra-molecular energy transfer), 

excimer and exciplex, oxygen quenching, heavy atom quenching, kinetics of 

quenching, charge transfer and electron transfer, flash photolysis, laser. 
Part II:  Quantum mechanics in chemistry 

Introduction. Wave equation, simple harmonic motion and wave equation, relation 

between energy and amplitude, general differential equation of simple harmonic 
motion,  progressive waves, standing waves, the Schrodinger wave equation. 

Particle in a box. Particle in a one dimensional box,  normalization of wave 

functions, orthogonality: quantum mechanical operators; the postulates of quantum 
mechanics; particle in a rectangular three - dimensional box; applications of the 

postulates to simple systems ; perturbation theory. The electronic structure of 

conjugated systems, the linear combinations of atomic orbitals (LCAO-MO) and 

molecular orbital theory for conjugated hydrocarbons. The simple Huckel method, 
examples ethylene and butadiene. The use of symmetry to simplify quantum 

mechanical calculation. 
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Part III:   Physical Properties and Molecular Structure 

Basic concepts of Physical Properties and Molecular Structure, molar volume, the 
Parachor, molar refraction, the electrical and magnetic properties, dipole moment, 

dielectric constant, molar polarization, determination of dipole moment, refractive 

index, thermochemical quantities, molecular spectra. 

 

Practical:  
Advanced experiments in physical chemistry. 

 
APCHEM 404: Applied Inorganic Chemistry 

(for fourth  year applied chemistry students) 

(4 hrs/w lecture, 2 hrs/w lab) 
Part I:  Organometallic chemistry (1hr/w) 

Use of organometallic compounds in catalysis, homogeneous catalytic 

hydrogenation and hydrosilation, catalytic reactions involving species such as CO 

and HCN. 
Part II:  Nuclear and radiation chemistry (2hrs/w):  

Applications of nuclear and radiation chemistry. 

Part III: Photochemistry and solar energy(1hr/w). 

Practical: 

 Related to the above topics . 

APCHEM 405: Applied Analytical Chemistry  

(for fourth  year applied chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab) 

Part I:  Electroanalytical methods : potentiometric analysis , coulometric analysis , 

voltammetry polarography and conductometric analysis. Applications of 
electrochemical methods for industrial analysis . 

Part II:  Quality assurance and quality control (1hr/w): 

Quality control, quality assurance, Statistics, precision, accuracy, elements of 
quality control, calibrations, errors, external quality, internal quality and total 

quality. 

Part III:  Automation and flow injection analysis: (1hr/w) 

Practical: Related to the above topics. 
 

APCHEM 406: Selected Topics in Organic Chemistry 

(for  fourth year applied chemistry students) 
(3 hrs/w lecture, 4 hrs/w lab) 

Industrial Organic Chemistry (Pharmaceutical Industry)(one hour/w) : 

Classification - Manufacture of pharmaceutical products - Alkylation , 
carboxylations ,condensation and cyclization - Dehydration , Esterfication 

(alcholysis) - Halogenation - Oxidation - Sulphonation , complex -chemistry 

conversion - Fermentation and life processing antibiotics -Hormones and vitamins - 

Antibiotics - Steroid - Hormenes - Isolated from plants and animals .  
Pulp and paper Industries : (one hour/w)  Sulfite - Sulfate - Soda Ground wood pulp 

for paper - Manufacture of paper - Specialty papers - paper stock - structural boards.  
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Agrochemical Industries: (one hour/w) Insecticides - Fungicides - Herbicides - 

Fertilizers - Plant Nutrients and regulators - Food stuff additives and supplements.  

Practical:  
Related to the above topics. 

 

APCHEM 407: Selected Topics In Chemistry 

(for fourth year applied chemistry students) 

(3 hrs/w lecture, 4 hrs/w lab) 

Part I: Environmental chemistry: Introduction - fundamental concepts -Natural 
resources - chemistry of the atmosphere - air pollution - chemistry of natural waters 

(water pollution - water treatment ) - chemistry of oil (Nutrients , soil pollution ) ï 

disaters mangments (man made - natural ). 
Part II: Computer in chemistry. 

Part III: Biochemistry: Metabolism of carbohydrates - proteins and lipids - 

enzymes and hormones . 

Practical: 
Related to the above topics. 

 

APCHEM 408: Polymer Chemistry and Material Sciences 

(for  fourth year applied chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab) 

Part I:  Polymer Chemistry (2 hrs/w): 
Introduction , glossary and chemical formulas of a series of polymers. 

Macrogalleria ( level 1). Specific features of polymers. Types of Interaction. Chain 

flexibility. Thermomechanical curves of polymers. Mechanisms of polymerization 

and polycondensation. Regular and Irregular polymers. Additives. Molecular weight 

determination. Mechanical Properties of Polymers. (Macrogalleria and Wikipedia). 
Polymer Processing.  Polymer Testing.  Polymers for hightech.:  Nanocomposites, 

LC polymers, Carbon Fibers, Polymers in medicine ...etc 

Part II:  Material Science (1 hr/w): Some Aspects of the Protection Structural 
Coating Materials. Industrial Coatings: introduction, substrate type and condition, 

application methods and conditions, during time required, wet paint properties, 

decorative requirement, protective requirements, the composition of the coatings 

required. Surface Coatings Defects: defects in the liquid paint, defects during 
application, defects during drying/curing, defects in the dry film. Conversion 

Coatings on Iron: introduction, oxide coatings, oxide coating on copper and copper 

alloys, chromate coatings, zinc film formation, coating characteristics and 
properties, cadmium and galvanized zinc, aluminium, anodizing, phosphating 

coating formation, modern processes, factors affecting coating formation, 

application of phosphating. Powder Coatings: powder application, powder 
characteristics and uses, the powder particle, types and uses of powder, powder 

stability, powder coating manufacture. Formulation, pigmentation, additives, special 

effects, typical formulations, test methods for powder coatings, disadvantages in 

powder utilization, future prospects. Heavy-Duty Protective Coatings: introduction, 
the design of the structure, the surface preparation, the coating types and the method 

of application. 
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Practical: Advanced experiments in physical chemistry of polymers. 

 
APCHEM 409: Applied Inorganic Chemistry 

 (for fourth year applied chemistry students) 

(3 hrs/w lecture, 2 hrs/w lab) 

Part I:  Applied Inorganic Chemistry of Polymers  (1 hr/w): 

Polymers on the basis of S; P; Ge; Se; Si  etc.  Adhesives.  Silane Coupling 

Agents.  Silicones and silicon rubbers.  Nano materials and polymer composites. 
Fillers.  Clays and Asbestos. 

Part II: Laser (1 hr/w). 

Part III:  Silicon Technology (1 hr/w). 
Practical: Related to the above topics. 

 

APCHEM 410: Applied Analytical Chemistry  

(for fourth year applied chemistry students) 

(2 hrs/w lecture, 2 hrs/w lab) 

Instrumental Techniques for Quality of Complex Industrial Products : 1- Analysis 

of hazardous and toxic chemicals 2- Determination of pollutions in water industrial 
waste-water 3- Analysis of industrial products such as metals ,cement , fertilizers , 

alloys , dyes and pigments , textiles , glass and ceramics , petrochemicals and drugs 

4- Chemical , physical and biochemical sensors in industry 5- Kinetic methods for 
analysis 6- Automation and interfacing of hyphenated instruments . 7- Calibration 

and compliances with the ISO system. 

Practical: Related to the above topics. 

 

APCHEM 411: Applied Physical Chemistry 

(for fourth year applied chemistry students) 
(2 hrs/w lecture, 2 hrs/w lab) 
Part I:  Corrosion  (1 hr/w): 

Introduction, types of corrosion, corrosion rate, atmospheric corrosion, 

electrochemical corrosion, Evans diagrams, Pourbaux diagrams, localized 
corrosion, pitting corrosion, intergranular corrosion, corrosion fatigue, 

microbiological corrosion, methods of protection, cathodic protection, anodic 

protection, inhibitors, coatings, types of coatings (metallic, inorganic and organic 

coatings). Anodization, methods of determination of the rate of corrosion. 
Part II:  Industrial Electrochemistry  (1 hr/w): 

Fundamental considerations : Introduction , electrolysis , special features of 

electrochemical processes , electrochemical reactors , classical cell design , the 
space time yield , morphology of electrocatalysts , the activation overpotential . The 

Chlor-Alkali industry: reactions , the diaphragm cell , the mercury cell , the 

membrane cell . Electrochemical extraction and purification of metals : 
electrowining of metals (Zinc), molten salt electrolysis , extraction of aluminium 

metal purification in aqueous solution (copper) . Electrochemical preparation of 

inorganic chemicals : Hypochlorite chlorate and perchlorate , Hydrogen peroxide 

and peroxodisulfate . Anodic production of Gases: Oxygen, chlorine and fluorine. 
Water electrolysis , electrochemical treatment of wastewater: Indirect 
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electrochemical oxidation Direct electrochemical oxidation and electrodialysis . 

Electro-organic synthesis: Specific features , synthesis of adiponitrile - the 
Monsanto process . Electrodeposition and metal finishing : Electrodeposition of 

metals electroplating metal processing anodizing . Batteries and fuel cells: Primary 

cells , secondary cells , fuel cells the Bacon hydrogen oxygen fuel cell. 

Practical:  
Advanced experiments in corrosion and electrochemistry 

 

APCHEM 412: Essay or Research Project  

(for fourth year applied chemistry students) 

(2 hrs/w) 

Each student writes a professional essay about a specific analytical, inorganic or 
physical chemistry subject. Students search chemical abstracts, chemistry databases, 

and internet sites to collect materials  relevant to the tackled research subject. 

 

APCHEM 413: Essay or Research Project  

(for fourth year applied chemistry students) 

(2 hrs/w) 

Each student writes a professional essay about a specific organic chemistry subject. 
Students search chemical abstracts, chemistry databases, and internet sites to collect 

materials  relevant to the tackled research subject. 
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Program Title : B.Sc. in Mathematics 
(Single Major) 

Program Courses 
First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Calclas and analyticion  3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics  I 3 4 

PHY 101 
General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics I 3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 201 Mathematical Analysis 4 4 

MATH 202 Linear Algebra 3 2 

MATH 211 Dynamics II 3 2 

MATH 212 Statics II (Vector Analysis) 2 2 

PHY 211 Electric Circuits and Electronics 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 201 Programming Languages and Training - 4 

MATH 203 Ordinary Differential Equations 3 - 

MATH 204 Probability and Analytical Solid Geometry 4 2 

MATH 213 Dynamics of Rigid body and analytical Dynamics 3 2 

MATH 214 Electromagnetism 2 2 

PHY 212 Atomic Physics and Optics 4 4 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 301 Real Analysis 3 2 

MATH 302 Abstract Algebra and General Topology 3 2 

MATH 303 
Partial Differential Equations and Complex 

Variables 
4 2 

MATH 311 Electrodynamics 3 2 

MATH 312 Quantum Mechanics I 2 2 

MATH 313 Selected Topics in Applied Mathematics 4 4 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 304 
Numerical Analysis  and Mathematical 

Programming 
4 2 

MATH 305 Algebra and Measure Theory 4 2 

MATH 306 Selected Topics in Pure Mathematics 2 2 

MATH 314 Statistical Mechanics and Theory of Relativity 4 4 

MATH 315 Elasticity I 2 2 

MATH 316 Fluid Dynamics (1) and Computational Applications 3 2 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 401 Mathematical Logic and Algebraic Topology 4 2 

MATH 402 Functional Analysis 3 2 

MATH 403 Algebra 2 - 

MATH 404 Essay in Pure Mathematics 2 - 

MATH 411 Fluid Dynamics (2) and Elasticity (2) 4 4 

MATH 412 Quantum Mechanics II 2 2 

MATH 413 
Methods of Mathematical Physics and Practical 

Training of Computer Languages 
3 2 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 405 Selected Topics in Pure Mathematics 3 4 

MATH 406 Differential Geometry  and Special Functions 4 4 

MATH 407 Number Theory 2 - 

MATH 414 Field Theories and Celestial Mechanics 3 2 

MATH 415 Theory of Solids 3 2 

MATH 416 Selected Topics in Applied Mathematics 2 2 

MATH 417 Essay in Applied Mathematics 2 - 



Ain Shams University  ð Faculty of Science  

 

  -71-  

Program Title : B.Sc.  in Pure Mathematics and Statistical 
Mathematics (Double Major) 

Program Courses 
First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Pure Mathematics 3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics  I  3 4 

PHY 101 
General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics  3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 201 Mathematical Analysis 4 4 

MATH 202 Linear Algebra 3 2 

MATH 211 Dynamics II 3 2 

MATH 212 Statics II (Vector Analysis) 2 2 

PHY 211 Electric Circuits and Electronics 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 201 Programming Languages and Training - 4 

MATH 203 Ordinary Differential Equations 3 - 

MATH 204 Probability and Analytical Solid Geometry 4 2 

MATH 213 Dynamics of a Rigd body and analytical Dynamics 3 2 

MATH 214 Electromagnetism 2 2 

PHY 212 Atomic Physics and Optics 4 4 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 301 Real Analysis 3 2 

STAT 301 
Mathematical Statistics (I) and Theory of 

Probability (I) 
3 4 

MATH 302 Abstract Algebra and General Topology 3 2 

STAT 302 Order Statistics and Time Series 3 2 

MATH 303 Partial Differential Equations and Complex Variables 4 2 

STAT 303 Selected Topics in Mathematical Statistics 3 2 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 304 Numerical Analysis  and Mathematical Programming 4 2 

MATH 305 Algebra and Measure Theory 4 2 

MATH 306 Selected Topics in Pure Mathematics 2 2 

STAT 304 
Mathematical Statistics ( II ) and Sampling 

Distributions 
3 2 

STAT 305 Stochastic Processes and Limit Theory in Statics 3 4 

STAT 306 Statistical Computations and Reliability Theory 3 2 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 401 Mathematical Logic and Algebraic Topology 4 2 

STAT 401 Test of Hypotheses and Sampling Theory 3 2 

MATH 402 Functional Analysis 3 2 

STAT 402 Sequential Analysis and Regression Analysis 3 2 

MATH 403 Algebra 2 - 

STAT 403 Theory of Estimation and Experimental Design 3 4 

MATH 404 Essay in Pure Mathematics 2 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
STAT 404 Queueing Theory and Theory of Storage 3 2 

MATH 405 Selected Topics in Pure Mathematics 3 4 

STAT 405 Operation Researches and Renewal Processes 3 2 

MATH 406 Differential Geometry  and Special Functions 4 4 

STAT 406 Selected Topics in Statistics(Theory of Probability(II ) 3 - 

MATH 407 Number Theory 2 - 

STAT 305 Stochastic Processes and Limit Theory in Statistics 3 4 

STAT 306 Selected Topic in Statistical 3 - 

STAT 407 Essay in Statistics 2 - 
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Program Title : B.Sc. in Pure Mathematics and Computer Science  
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Calculus and Analytic Geometry 3 4 

STAT 101 Introduction to Statistics 2 2 

MATH 111 Statics  I 3 4 

PHY 101 General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

English 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Applications of Computers 2 2 

MATH 102 Algebra and Calculus 3 4 

MATH 112 Dynamics I 3 4 

PHY 102 Optics, Sound and Heat 3 4 

English 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 201 Mathematical Analysis 4 4 

MATH 202 Linear Algebra 3 2 

MATH 211 Dynamics II 3 2 

MATH 212 Statics II (Vector Analysis) 2 2 

PHY 211 Electric Circuits and Electronics 4 4 

English 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 201 Programming Languages and Training - 4 

MATH 203 Ordinary Differential Equations 3 - 

MATH 204 Probability and Analytical Solid Geometry 4 2 

MATH 213 Dynamics of a Rigd body and analytical Dynamics 3 2 

MATH 214 Electromagnetism 2 2 

PHY 212 Atomic Physics and Optics 4 4 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 301 
Imperative Programming (1) and Algorithmic 

Combinatorics (1) 
3 4 

MATH 301 Real Analysis 3 2 

CS 302 
Data Structures and Algorithms (1) and Theory of 

Computation 
3 4 

MATH 302 Abstract Algebra and General Topology 3 2 

CS 303 Selected Topics (Logic Design and Operating Systems) 3 2 

MATH 303 Partial Differential Equations and Complex Variables 4 2 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 304 
Imperative Language(2) and Algorithmic 

Combinatories(2) 
3 4 

MATH 304 Numerical Analysis  and Mathematical Programming 4 2 

CS 305 Data Structures and Algorithms (2) and Formal Languages 3 2 

MATH 305 Algebra and Measure Theory 4 2 

CS 306 Database Systems  and Language C++ 3 2 

MATH 306 Selected Topics in Pure Mathematics 2 2 

 
Fourth Year ï First Semester 

Code Title 
No of hours / Week 

Lecture Practical 

CS 401 
Imperative Programming and Attribute Grammar and 

Semantics of Programming Languages 
3 4 

MATH 401 Mathematical Logic and Algebraic Topology 4 2 

CS 402 Compilers and File Structures 3 2 

MATH 402 Functional Analysis 3 2 

CS 403 Data Structures and  Algorithms(3) and C++ language 3 2 

MATH 403 Algebra 2 - 

MATH 404 Essay in Pure Mathematics 2 - 

 

 

Fourth Year ï Second Semester 

Code Title 
No of hours / Week 

Lecture Practical 

CS 404 
Selected topics (Complexity Theory and Imperative 

Programming) 
3 2 

CS 405 Compilers and Cryptography 3 2 

MATH 405 Selected Topics in Pure Mathematics 3 4 

CS 406 Parallel Algorithms and Database 3 - 

MATH 406 Differential Geometry  and Special Functions 4 4 

CS 407 Research  Project 2 - 

MATH 407 Number Theory 2 - 
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Program Title: B.Sc. in Statistical Mathematics and Computer 
Science (Double Major) 

Program Courses 
First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Pure Mathematics 3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics  I 3 4 

PHY 101 
 General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics  I 3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 201 Mathematical Analysis 4 4 

MATH 202 Linear Algebra 3 2 

MATH 211 Dynamics II 3 2 

MATH 212 Statistics II (Vector Analysis) 2 2 

PHY 211 Electric Circuits and Electronics 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 201 Programming Languages and Training - 4 

MATH 203 Ordinary Differential Equations 3 - 

MATH 204 Probability and Analytical Solid Geometry 4 2 

MATH 213 Dynamics of a Rigid body and analytical Dynamics 3 2 

MATH 214 Electromagnetism 2 2 

PHY 212 Atomic Physics and Optics 4 4 



Student Affairs   

  -76-  

Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 301 
Imperative Programming (1) and Algorithmic 

Combinatorics (1) 
3 4 

STAT 301  Mathematical Statistics I  and Theory of Probability I 3 4 

CS 302 
Data Structures and Algorithms (1) and Theory of 

Computation 
3 4 

STAT 302 Order Statistics and Time Series 3 2 

CS 303 Selected Topics (Logic Design and Operating Systems) 3 2 

STAT 303 Selected Topics in Mathematical Statistics 3 2 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 304 
Imperative Language(2) and Algorithmic Combinatorics 

(2) 
3 4 

STAT 304 Mathematical Statistics(II) and Sampling Distributions 3 2 

STAT 305 Stochastic Processes and Limit Theory in Statistics 3 4 

CS 305 Data Structures and Algorithms (2) and Formal Languages 3 2 

CS 306 Database Systems  and Language C++ 3 2 

MATH 307 Integral Equations and Special Functions 3 2 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 401 
Imperative Programming and Attribute Grammar and 

Semantics of Programming Languages 
3 4 

STAT 401 Test of Hypotheses and Sampling Theory 3 2 

CS 402 Compilers and File Structures 3 2 

STAT 402 Sequential Analysis and Regression Analysis 3 2 

CS 403 Data Structures and Algorithms(3) and C++ language 3 2 

STAT 403 Theory of Estimation and Experimental Design 3 4 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 404 
Selected topics (Complexity Theory and Imperative 

Programming) 
3 2 

STAT 404 Queuing Theory and Theory of Storage 3 2 

CS 405 Compilers and Cryptography 3 2 

STAT405 Operation Researches and Renewal Processes 3 2 

CS 406 Parallel Algorithms and Database 3 - 

STAT 406 Selected Topics in Statistics 3 - 

CS 407 Research  Project 2 - 

STAT 407 Essay in Statistics - - 
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Mathematics Courses Description 

 

MATH 101: Calculus and Analytic Geometry 

Calculus: Functions ï limits ï continuity ï differentiation and applications ï 

L'Hopital rule ï definite and indefinite integrals ï techniques of integration. 
Analytical Geometry: Vectors in the plane ï pairs of straight lines ï circles ï 

transformations ï conic sections ï classification of the quadratic equation in (X, Y). 

 

MATH 102: Algebra and Calculus 

Part 1: Algebra. 

Propositional logic ï Predicates and proofs - Mathematical induction ïSet theory ï 

Polynomials ï Complex numbers ï Relations ï Functions ï Introduction to Systems 
of linear equations, Matrices, and Determinants - Introduction to number theory ï 

Algebraic structures.  

Part 2: Calculus. 
Parametric equations ï Polar coordinates ï Improper integrals ï Sequences and 

series ï Taylor formulae and series - Vector functions on R ï Double and triple 

integrals. 

 

MATH 111: Statics I 

Vector Algebra ï Equilibrium of Coplanar parallel forces ï Moments ï Couples - 

Friction ï Tension in Elastic Strings ï Smooth hinges ï Shearing force and bending 
moment ï Equilibrium of heavy flexible Strings ï Center of gravity using 

integration . 

 

MATH 112: Dynamics I 

Kinematics of a particle ï Relative velocity ï Impulse and elastic impact - Simple 

harmonic motion ï motion in a resistant medium ï motion of varying mass ï 

projectiles ï motion in a Circle ï principle of conservation of energy . 

 

MATH 121: Algebra and Analytical Geometry 

Part 1: Algebra. 
Propositional logic ï Predicates and proofs - Mathematical induction ïSet theory ï 

Polynomials ï Complex numbers ï Relations ï Functions ï Introduction to Systems 

of linear equations, Matrices, and Determinants - Introduction to number theory ï 
applications to biological sciences.  

Part 2: Analytical Geometry. 

Vectors in the plane - Straight Lines and pairs of Straight lines ï circles ï 

Transformations (Translation and Rotation of Axes) ï Conic sections (Parabola, 
hyperbola and ellipse) ï Classification of the quadratic equation in (X, Y). 

Emphasis throughout this course will be on the computational aspects (and not on 

the theoretical aspects). 
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MATH 122: Calculus and Statistics 

Part 1: Calculus. 
Functions, Limits, Continuity ï Differentiation ï Definite and indefinite integrals ï 

Elementary functions, their derivatives and their integrals ï Techniques of 

integrations ï Applications of integrations.  

Part 2: Statistics. 
Introduction to discrete and continuous random variables and some probability 

distributions - Introduction to Sampling theory - Estimation theory ïTest of 

hypotheses - Confidence interval-Curve fitting - Least square method - Correlation 
theory and partial and multiple Correlation Coefficient . Remark: Emphasis 

throughout this course will be on the computational aspects (and not on the 

theoretical aspects). 

 

MATH 201: Mathematical Analysis 

Partial differentiation ï Green's, Gauss's and Stokes's theorems and applications ï 

gradient - infinite Series ï Line and multiple integrations and applications ï 
Introduction to differential equations ï Fourier series - Riemann integral ï 

Numerical integration ï Double Sequences and Series ï Product of Infinite Series. 

 

MATH 202: Linear Alg ebra 

Systems of Linear equations and matrices ï Determinants ï Euclidean and general 

Vector spaces - subspaces and bases ï Inner product spaces ï Orthogonallity - 
Eigenvalues and Eigenvectors - Diagonolization - Linear Transformation (Kernel 

and Range) - Applications. 

 

MATH 203: Ordinary Differential Equations  
First-order differential equations, applications - Higher order differential equations 

with constant coefficients - Higher order differential equations with variable 

coefficients - Indeterminate forms - Series solutions, linear systems of first order; 
higher order linear equations, Modeling with differential equations. 

 

MATH 204: Statistics and Analytical Solid Geometry 

Part 1: Statistics. 
Some definitions, Random experiment, Sample space, Random Variable, Event, 

prob. Functions ï Conditional prob. and Bayes theorem ï Discrete prob dis, 

Bernoulli, Poisson, Geometric, Hyper geometric and their properties Expected 
value, Variance and Application ï Markov's and Chebyshev's inequality ï Bivariate 

discrete dis, Marginal dis, Correlation Coefficient ï Regression line equation ï The 

Correlation Coefficient for the ungrouped data .  
Part 2: Analytical Solid Geometry. 

Vectors in 3-space - Lines and Planes in space ï Surfaces of the second degree ï 

Spheres ï Cylinders ï Ellipsoid ï Hyperboloid ï Paraboloid. 

 

MATH 205: Mathematical Analysis 

Partial differentiation ï Green's, Gauss's and Stokes's theorems and applications ï 

gradient - infinite Series ï Line and multiple integrations and applications ï 
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Introduction to differential equations ï Fourier series - Riemann integral ï 

Numerical integration ï Double Sequences and Series ï Product of Infinite Series. * 
Emphasis throughout this course will be on the computational aspects (and not on 

the theoretical aspects). 

 

MA TH 206: Linear Algebra 
Systems of Linear equations and matrices ï Determinants ï Euclidean and general 

Vector spaces - subspaces and bases ï Inner product spaces ï Orthogonality - 

Eigenvalues & Eigenvectors - Diagonolization - Linear Transformation (Kernel and 
Range) - Applications * Emphasis throughout this course will be on the 

computational aspects and applications (and not on the theoretical aspects). 

 

MATH 207: Ordinary Differential Equations  

First-order differential equations, applications - Higher order differential equations 

with constant coefficients - Higher order differential equations with variable 

coefficients - Indeterminate forms - Series solutions, linear systems of first order; 
higher order linear equations, Modeling with differential equations - Applications in 

Physics Remark: Emphasis throughout this course will be on the computational 

aspects (and not on the theoretical aspects). 

 

MATH 208: Analytical Mechanics 

Preliminary study of Analytical Dynamics: Coplanar motion using polar 
coordinates- Central orbits ï Motion of a particle on a smooth curve and intrinsic 

coordinates. Analytical Dynamics: Lagrange's equations - Routhian equations ï 

Hamilton's equations ï Poisson's brackets ï Canonical transformations ï Hamilton ï 

Jacobi equation. 

 

MAT H 211: Dynamics II 

Coplanar motion using polar coordinates ï Centeral orbits ï motion of a particle on 
a Smooth Curve ï moment of inertia and its products ï motion of a rigid body about 

a fixed axis ï motion of a rigid body in a plane under certain forces ïmotion of a 

rigid body under impulse forces . 

 

MATH 212: Statics II (Vector Analysis) 

Applications of vector algebra in Statistics ï Vector derivatives and differential 

operator ï Curvilinear coordinates ï Vector integrals and Gauss's ï Green's and 
Stokes's theories ïApplications to Statics :"statics in Space ï Electrostatics and 

Hydrostatics. 

 

MATH 213: Dynamics of a rigid body and analytical Dynamics 

Theory of rotating axes (Velocity and acceleration in spherical and cylindrical 

coordinates )- motion of a particle on spherical and conical surfaces ï motion of a 

rigid body in a space ï Lagrange's equations ï Rauthian equations ï Hamilton's 
equations- poission's Brackets ï Canonical transformation ï Hamilton Jacobi 

equations. 
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MATH 214: Electromagnetism 
Solution of problems in electrostatics ï Magnetic field ï the magnetic vector 

potential ï Maxwell's equations ï Solution of Laplace's equation in different 

Coordinates. 

 

MATH 221: Multiple Integrals and Ordinary Differential Equations  

First-order differential equations, applications - linear differential equations with 

constant coefficients - Modeling with differential equations - Applications in 
Physics - Line and multiple integrations ï Fourier series - Riemann integral ï 

Double Sequences and Series ï Product of Infinite Series.  

Remark: Emphasis throughout this course will be on the computational aspects (and 
not on the theoretical aspects). 

 

MATH 222: Algebra and Computer Training  

Part 1: Algebra. 
Systems of Linear equations and matrices ï Determinants ï Euclidean and general 

Vector spaces - subspaces and bases ï Inner product spaces ï Orthognality - 

Eigenvalues & Eigenvectors - Diagonolization - Linear Transformation (Kernel and 
Range) - Applications.  

Part 2: Visual Programming. 

 Introduction to Visual BASIC, Windows Programming, Commands and Control, 
Conditions, repetitions, and Timers, Program improvement, animations and special 

effects. 

 

MATH 231: Multiple Integral  
Calculating areas and volumes by means of double integrals ï The double integral 

in polar coordinates ï Change of variables in double integrals ï Computing the area 

of a surface ï Triple integrals ï Change of variables in triple integrals ï The 
moment of inertia and the coordinates of the center of gravity of solid - Line 

integrals ï conditions for line integral to be independent on the path of integration. 

Remark :< /*strong>  

Emphasis throughout this course will be on the computational aspects (and not on 
the theoretical aspects). 

 

MATH 232: Ordinary Differential Equations  
First-order differential equations, applications - Higher order differential equations 

with constant coefficients - Higher order differential equations with variable 

coefficients - Indeterminate forms - Series solutions, linear systems of first order; 
difference equations; higher order linear equations, Modeling with differential 

equations - Applications in Physics  

Remark: Emphasis throughout this course will be on the computational aspects (and 

not on the theoretical aspects). 
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MATH 241: Mathematical Analysis and Ordinary Differential Equations 

Part 1: Mathematical Analysis. 
Line and multiple integrations ï Fourier series - Riemann integral ï Double 

Sequences and Series ï Product of Infinite Series - Partial differentiation ï Chain 

rule ï gradient - infinite Series ï Line and multiple integrations ï Fourier series - 

Riemann integral.  
Part 2: Ordinary Differential Equations. 

 First-order differential equations, applications - Higher order differential equations 

with constant coefficients - Higher order differential equations with variable 
coefficients - Indeterminate forms - Series solutions, linear systems of first order; 

difference equations; higher order linear equations, Modeling with differential 

equations - Applications in Physics  
Remark: Emphasis throughout this course will be on the computational aspects (and 

not on the theoretical aspects). 

 

MATH 242: Linear Algebra and Applied Mathematics 
Part 1: Linear Algebra. 

Systems of Linear equations and matrices ï Determinants ï Euclidean and general 

Vector spaces - subspaces and bases ï Inner product spaces ï Orthogonality - 
Eigenvalues & Eigenvectors - Diagonolization - Linear Transformation ï 

Applications.  

Part 2: Applied Mathematics. 
Scalar and Vector fields - Definition of the grad of a Scalar field and the div and 

curl of a vector field -Applications of Green's and Stoke's theorem. Coplanar 

Motion using polar Coordinates ï Central orbits ï Motion of a particle on a Smooth 

curve and intrinsic Coordinates. 
Remark: Emphasis throughout this course will be on the computational aspects (and 

not on the theoretical aspects). 

 

MATH 251: Linear Algebra and Mathematical Analysis 

Part 1: Linear Algebra. 

Systems of Linear equations and matrices ï Determinants ï Euclidean and general 

Vector spaces - subspaces and bases ï Inner product spaces ï Orthogonallity - 
Eigenvalues & Eigenvectors - Diagonolization - Linear Transformation ï 

Applications.  

Part 2: Mathematical Analysis. 
Partial differentiation ï gradient - infinite Series ï Line and multiple integrations ï 

Introduction to differential equations. 

Remark: Emphasis throughout this course will be on the computational aspects (and 
not on the theoretical aspects). 

 

MATH 271: Real and Complex Analysis and Geometry 

Part 1: Real and Complex analysis. 
Field axioms ï The Unique factorization theorem for integers ï Completeness ï 

Archimedean property of the real number system ï Finite and infinite decimal 

approximations to real numbers ï CauchyïSchwarz inequality ï The extended real 
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number system R - Geometric representation of complex numbers ï functions of 

complex variable ï Infinity and the extended complex plane.  
Part 2: Geometry. 

Vectors in 3-space - Lines and Planes in space ï Surfaces of the second degree ï 

Spheres ï Cylinders ï Ellipsoid ï Hyperboloid ï Paraboloid.  

Remark: Emphasis throughout this course will be on the computational aspects (and 
not on the theoretical aspects). 

 

MATH 272: Linear Algebra, Differential equations and Special Functions 
Part 1: Linear Algebra. 

Systems of Linear equations and matrices ï Determinants ï Euclidean and general 

Vector spaces - subspaces and bases ï Inner product spaces ï Orthogonallity - 
Eigenvalues & Eigenvectors - Diagonolization - Linear Transformation ï 

Applications.  

Part 2: Differential equations. 

First-order differential equations, applications - Higher order differential equations 
with constant coefficients - Higher order differential equations with variable 

coefficients  

Part 3: Special Functions. 
Gamma, beta and other related functions - Fourier series - Orthogonallity relations - 

Besselôs, Legendreôs and Hermitôs Polynomials. 

Remark: Emphasis throughout this course will be on the computational aspects (and 
not on the theoretical aspects). 

 

MATH 281: Multiple Integrals & Ordinary Differential Equations  

It is the same as MATH 221. 

 

MATH 282:  Applied Mathematics 

Scalar and vector fields - Definition of the grad of a Scalar field and the div and curl 
of a vector field -Simple applications of Green's and stoke's theorems - The plane 

motion of a Particle in Cartesian and Polar Coordinates - Motion under a central 

force and the differential equation of a central orbit - Keplers laws and planetary 

motion - Applications to the motion of satellites. 

 

MATH 301: Real Analysis 

Set theory - Metric spaces ï Limits - continuity - Compactness ï Connectedness ï 
Completeness ï Uniform convergence of sequences of functions ï Weierstrass 

approximation Theorem - Homeomorphic and isometric metric spaces - Baire 

category theorem - Separable spaces ï Contracting mappings and applications ï 
Functions of bounded variations ï The Riemann-Stieltjes Integral. 

 

MATH 302: Abstract Algebra and General Topology 

Part 1: Algebra. 
Groups - Subgroups - Symmetric groups - Cyclic groups ï Lagrange' Theorem ï 

Normal subgroups ï Homeomorphisms - Quotient groups ï Isomorphism's 

Theorems - Applications.  
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Part 2: General Topology. 

Topological spaces - Derived topological spaces and continuity - Connectedness - 
Separation axioms - Compactness - Metric topological spaces. 

 

MATH 303: Partial Differential Equations and Complex Variables 

Part 1: Partial Differential Equations. 
First order partial differential equations - Linear partial differential equations of 

order n with constant coefficients - Applications of second order equations: 

Separation and DôAlembert methods for solving the wave equations, Numerical 
solutions of parabolic and Laplaceôs equations.  

Part 2: Complex Variables. 

Analytic functions - Cauchy-Riemann equations - Integration of complex functions 
ï Cauchyôs theorems - Cauchy integral formula and its applications - Liouvilleôs 

theorem - Taylor and Laurent series - Residue calculus and their applications ï 

Conformal mapping and some special transformations. 

 

MATH 304: Numerical Analysis and Mathematical Programming 

Part 1: Numerical Analysis. 

Error analysis - Interpolation by polynomials - Numerical solutions of equations by 
iterations and systems of linear and non-linear equations - Curve fitting 

approximations - Numerical differentiation and integration - Numerical solutions of 

ordinary differential equations.  
Part 2: Mathematical Programming. 

Model construction - introduction to linear Programming - The simplex method - 

The dual problem and sensitivity analysis. 

 

MATH 305: Algebra and Measure Theory 

Part 1: Algebra. 

Direct product of groups ï Cayley's Theorem - Sylow's Theorems ï Solvable and 
nilpotent groups  

Part 2: Measure Theory. 

Sets and classes - Measure and outer measure - Extension of measure - Measurable 

functions - Lebesgue measure on R and integration ï Lp-spaces. 

 

MATH 306: Selected Topics in Pure Mathematics 

This course can be one or two of the following courses or any other course chosen 
by instructor and approved by the Department council. Combinatorial Design 

Theory / Mathematical Cryptography/Graph Theory / Game Theory / Numerical 

Linear Algebra / Theory of Automata 

 

MATH 307: Integral Equations and Special Functions 

Part 1: Integral equations. 

Integral Equations, Origin, and Basic Tools - Modeling of Problems as Integral 
Equations - Volterra Integral Equations - The Greenôs Equations - Fredholm 

Integral Equations - Existence of the Solutions: Basic Fixed Point Theorems ï 

Applications.  
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Part 2: Special Functions. 

Gamma, beta and other related functions - Fourier series - Orthogonallity relations - 
Besselôs, Legendreôs and Hermitôs Polynomials. 

 

MATH 311: Electrodynamics 

The representation of the Electromagnetic field ï Hertz vector ï Retarded potentials 
ï Poynting's vector and theory ï Plane waves - Refraction Scnell's law ï Fresnel 

formulas ï Waves between parallel planes ï Electric and magnetic dipole ï

Radiation efficiency and resistance. 

 

MATH 312: Quantum Mechanics I 

Introduction ï The one dimensional Schrödinger Equations ï The Three 
dimensional Schrödinger Equations ï The Basic postulates of quantum mechanics . 

 

MATH 313: Selected Topics in Applied Mathematics 

Two topics selected from the following: 
Neutron Transport Theory. The general problem of particle transport ï The neutron 

transport equation ï Diffusion and multigroups equations ï Eigenvalue problems in 

transport theory ï Collision probability, integral transport and variational methods. 
Orbits of Artificial Earth Satellites (A. E. S.). The equations of motion of A.E.S. ï 

Gravity and drag effects on the orbit of an A.E.S. ï The effect of gravity on the 

Satellite rotational motion ï induced perturbing effects on a uniaxial satellite. 
Applied Computational Mathematics : Finite difference methods ï Computation of 

Eigeuvalues and Eigenvectors Error propagation and stability of numerical solutions 

ï Optimization and linear programming. 

Symmetry and Application: Symmetry operators ï Matrix and group representation 
of symmetry ï irreducible representation ï Applications of symmetry in atoms 

molecules and solids. 

 

MATH 314: Statistical Mechanics and Theory of Relativity 

Part 1: Statistical Mechanics. 

Thermodynamics laws ï Heat engines ï Entropy principle ï Thermodynamics 

potentials ï Clapyron's equations and Reech's theorem ï Velocity space and 
Maxwell distribution ï Distribution laws of energy ( Boltzmann , Fermi ï Dirac , 

Bose ï Einstein ) ï Methods of calculations of thermodynamic potentials ï 

Applications to gases and solids .  
Part 2: Theory of Relativity. 

Special theory of Relativity ï Relativistic mechanics in 4 ï dimensions and 

applications ï Experimental evidence of special relativity ï Introduction to tensor 
calculus ï General theory of relativity ï Schwarchild's interior Solution ï Crucial 

tests of general relativity ( 4 tests). 

 

MATH 315: Elasticity I  
Theory of Stress ï Theory of Strain ï Relations between Stress and Strain ï 

Solution of the elasticity problem in terms of Stresses. 
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MATH 316: Fluid Dynamics (1) and Computational Applications 

Part 1: Fluid Dynamics. 
Basic equations of fluid motion ï Two dimensional motion of incompressible fluid 

ï Irrotational motion in three dimensions ï waves in incompressible fluid ï 

Dynamical similarity and dimensional analysis.  

Part 2: Computational Applications. 
Elementary and recursive algorithms for some interesting problems in applied 

mathematicsï A study of a block structure language (Quick Basic, Pascal or C+ +) 

 

MATH 321: Mathematics and Computer Programming 

Part 1: Statistics. 

Binomial Distribution and its applications ï Hypo theses testing, tests of the mean 
using small samples ï Distribution and its applications ï Analysis of variance and 

its applications.  

Part 2: Computer Programming. 

Elementary C Programming: Components of a C program, declaring variable and 
constant, and input and output statements - Fundamental Types: Different 

predefined types in C++ (integer, float, character, Boolean), expression, operators 

(arithmetic, logic, relational) - Selection Statements: If-else statement and switch 
statement - Looping Statements: For-loop, while-loop, do-while-loop and breaking 

control flow- Arrays -  Multidimensional array - Function: Defining and declaring a 

function, calling function, argument of function and type return of function.- 
Applications: Solving many problems related to the physics.  

Part 3: Practical Part. 

Training: on C++ language. 

 

MATH 331: Mathematical Statistics 

Binomial Distribution and its applications ï Hypotheses testing, tests of the mean 

using small samples ï Distribution and its applications ï Analysis of variance and 
its applications. 

 

MATH 341: Mathematics (Mathematical Statistics) 

Binomial Distribution and its applications ï Hypotheses testing, tests of the mean 
using small samples ï Distribution and its applications ï Analysis of variance and 

its applications. 

 

MATH 342: Mathematics (Integral Transforms) 

Laplace, Fourier, Hankel and Mellin transforms, selection of a suitable transform 

for a given partial differential equation boundary value problem - Operational 
properties of transforms - Inversion theorems - Approximate evaluation of inversion 

integrals for small and large values of parameter - Application to the solution of 

integral equations. 

 

MATH 351: Biological Mathematics and Mathematical Statistics 

Part 1: Biological Mathematics. 

Emphasis in this part will be on problems which arise in biology and can be tackled 
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by mathematical techniques and models using partial differential equations. (First 

order linear, quasi-linear, and non-linear equations; second order equations in two 
and more variables; systems of equations; the wave equation; Laplace and Poisson 

equations, Dirichlet and Neumann problems; Green's functions).  

Part 2: Mathematical Statistics. 

Binomial Distribution and its applications ï Hypotheses testing, tests of the mean 
using small samples ï Distribution and its applications ï Analysis of variance and 

its applications. 

 

MATH 361: Numerical Analysis and Computer Programming 

Part 1: Numerical analysis. 

Error analysis - Interpolation by polynomials - Numerical solutions of equations - 
systems of linear and non-linear equations - Curve fitting - approximations - 

Numerical differentiation and integration - Numerical solutions of ordinary 

differential equations.  

Part 2: Computer Programming. 
Introduction to programming with Pascal: Variables, constants, data types - 

Declarations, types, and operators- Input/Output Statements, Assignment 

Statement- Selections and loops: If statements, if-else statements; While statement, 
Repeat statement; for statement - Arrays: Defining and initializing arrays.  

Part 3: Practical Part. 

Training on Pascal language. 

 

MATH 362: Differential Equations and Dynamics 

Part 1: Differential Equations. 

Ordinary Differential Equations: First-order differential equations, applications, 
linear differential equations with constant coefficients - Modeling with differential 

equations - Applications in Physics.  

Part 2: Dynamics. 
Coplanar motion using Polar coordinate ï Central Orbits ï Motion of a Particle on a 

Smooth curve ï Moment of inertia and its products ï Motion of a rigid body about a 

fixed axis ï Motion of a rigid Body in a plane Under Certain forces. 

 

MATH 401: Mathematical Logic and Algebraic Topology 

Part 1: Mathematical Logic. 

Symbolic logic, propositional and predicate calculi, Axiomatic set theory, Sizes of - 
Proof techniques ï Cardinal and ordinal numbers ï Boolean algebra ï NP problems 

and logic ï completeness ï Gödel Theorem ï Applications to language.  

Part 2: Algebraic topology. 
Introduction to Geometry (Rectangle ï Cylinder ï Mobius strip ï Tours ï projective 

plane ï Sphere) ï Geometric complex ï Betti number ï Introduction to Homology 

theory for simplicial complex and Examples ï Continuous curves, loops, homotopy 

relation, Homotopy group of first order ( fundamental group ) ï Some relations 
between homology and homotopy groups. 
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MATH 402: Functional Analysis 

Metric and topological spaces - Linear metric spaces (Subspaces, dimensionality, 
factor spaces, convex sets ïnorms ï Basic Distributions ) - Normed linear spaces ï 

Linear operators and functionals ï BanachïSteinhaus theorem ï The open mapping 

and closed graph theorem ï Hahn-Banach extension theorem ï Weak convergence - 

Spectral Theory - Banach algebras - Hilbert space (lnner product and Hilbert spaces 
ï Orthonormal sets ï dual space ). 

 

MATH 403: Algebra          
Rings ï Ring of Polynomials ï Unique factorization Domain ï Principle ideal 

domain ï Euclidean Domains ï Quotient Rings and Ideals - Fields - Field 

extensions ï Finite fields - Solution of algebraic equations. 

 

MATH 404: Essay in Pure Mathematics 

This course consists of a written essay on some approved topic or topics in the field 

of pure mathematics, together with a short presentation on the essay. 

 

MATH 405: Selected Topics in Pure Mathematics 

This course can be one or two of the following courses or any other course chosen 
by instructor and approved by the Department council. Dynamical Systems/ 

Mathematical Modeling / Rings and Modules /Commutative Algebra / Homological 

Algebra and Category Theory / Fields and Coding Theory / Topics in Partial 
Differential Equations / Qualitative Theory of Ordinary Differential Equations / 

Logic and Computation / Computer Algebra and CA systems . 

 

MA TH 406: Differential Geometry and Special Functions 
Part 1: Differential Geometry of Curves and Surfaces. 

Local curve theory (Arc length ï Curvature & Frenet ï Apparatus ï FrenetïSerret 

theorem); Local Surface theory (Surfaces ï The first fundamental form ï Normal 
curvature, Geodesic curvature ï Gauss's formula ï Geodesics ï The second 

fundamental form and the Weingarten map ï Principle, Gaussian, Mean and normal 

curvatures ï Riemann's Curvature & Gauss's theorem a egregium).  

Part 2: Special Functions. Gamma, Beta, Functions and their properties ï Fourier 

series. For functions with Period 2p, 2L ï Conditions for the Fourier Expansion ï 
Odd and Even Functions ï Sine Series and Cosine Series) ï Series Solutions of 

linear Differential Equations ï Bessel Functions and their properties ï Legendre 

Functions. 

 

MATH 407: Number Theory  

Divisibility, Euclidean algorithms, Prime numbers, The fundamental theorem of 

arithmetic, The sieve of Eratosthenes, The prime number theorem, Irrationality of 
roots, Congruencies, Chinese remainder theorem, Fermatôs theorem, Wilsonôs 

theorem, Eulerôs theorem, Diophantine equations ï Continued fractions ï Number 

theoretic functions - Applications. 
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MATH 411: Fluid Dynamics (2) and Elasticity (2) 

Part 1: Fluid Dynamics (2). 
Motion of Compressible Fluids ï Dynamics of Real fluid ï Turbulent Flow ï

Boundary layer theory ï Theory of stability.  

Part 2: Elasticity (2). 

Plane problems ï General solution of elastic problems in spherical space and using 
harmonic and biharmonic functions ï Complex variables in elasticity torsion and 

bending problems. 

 

MATH 412: Quantum Mechanics II 

Angular Momentum ï Spin ï orbit Coupling ï Time Independent perturbation 

theory ï The variational principle Time dependent perturbation Theory. 

 

MATH 413: Methods of Mathematical Physics and Practical Training of 

Computer Languages 

Part 1: Methods of Mathematical Physics. 
Integral transforms ( Laplace , Fourier, Hilbert and Hankel ) and applications ï 

Elliptic functions and integrals ï Calculus of variations - initial and boundary value 

problems in applied mathematics.  
Part 2: Practical Training of computer Languages. 

Introduction to artificial intelligent (A.I.) packages in mathematics ( Mathematica, 

Maple, é) ï Applications of these packages in numerical analysis and ordinary and 
partial differential equations. 

 

MATH 414: Field Theories and Celestial Mechanics 

Part 1: Field Theories. 
Variational Principle and Superpotential ï Unified Field Theories.  

Part 2: Celestial Mechanics. 

Two ï Body problem ï three body problems ï Lagrange's planetary equations ï 
motion of satellite of an ablate planet. 

 

MATH 415: Theory of Solids 

Classical theory of lattice dynamics ï Quantum mechanical formulation of lattice 
dynamics and phonon concept ï Electrons and energy bands in solids ï Conduction 

properties of solids. 

 

MATH 416: Selected Topics in Applied Mathematics 

Two topics selected from the following: Advanced Methods of Mathematical 

physics / Applied Computational Mathemtics II / Advanced Statistical Mechanics / 
Environmental Fluid Mechanics / Cosmology / Theory of Optical Waveguides. 

 

MATH 417: Essay in Applied Mathematics 

 

MATH 421: Numerical Analysis 

Error analysis - Interpolation by polynomials - Numerical solutions of equations by 

iterations - systems of linear and non-linear equations - Curve fitting 
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approximations - Numerical differentiation and integration - Numerical solutions of 

ordinary differential equations. 

 

MATH 431: Mathematical and Functional Analysis 

Mathematical analysis: Partial differentiation ï infinite Series ï Line and multiple 

integrations ï Introduction to differential equations ï Fourier series - Riemann 
integral ï Numerical integration ï Double Sequences and Series ï Product of 

Infinite Series. Functional analysis: Convergence of sequences and series of real 

numbers ï Holder's and Minkovesky's inequalities - Metric spaces - Some 
Topological concepts - Continuous functions on metric spaces _ Homeomorphic 

and isometric spaces - Complete metric spaces - Separable spaces - Compactness in 

metric spaces. 

 

MATH 432: Applied Algebra and Number Theory 

Part 1: Applied Algebra. 

Essential structures of modern algebra (sets, relations, groups, homomorphisms, and 
rings) will be studied with a view toward their applicability. Applications may 

include error correcting codes, computational complexity, and counting problems.  

Part 2: Number Theory. 
Divisibility, Euclidean algorithms, Prime numbers, The fundamental theorem of 

arithmetic, The sieve of Eratosthenes, Congruencies, Chinese remainder theorem, 

Fermatôs theorem, Wilsonôs theorem, Eulerôs theorem, Diophantine equations, 
Number theoretic functions, application to cryptology. 

 

 

Computer Science Courses 

 

CS 101: Applications of Computers 

An overview of Pascal - Variables and constants Identifiers. Structured programs - 
Selection statements: If and Case statements - Repetition statements: While, for and 

repeat statements - Functions and recursion - Data types: numeric, Boolean, 

enumerated types - Arrays and records - An introduction to some mathematical 

package (e.g. Mathematica or Maple V). 

 

CS 110: Introduction to Computers 

A short history of computers: Types and classification of computers - Basic units of 
computer and their functions - Computer languages - Operating systems: Disk 

Operating system (DOS), internal and external commands, files and directories, 

copying and deleting files, creating and changing directories, formatting and 
scanning disks, batch files - Windows, an overview of windows: Desktop, Principle 

items of windows, Running programs, Control Panel, and Internet explorer - 

Software Packages: Word Processors: (The word screen, creating, opening and 

saving documents, editing and formatting text, working with tables and graphics) , 
Excel Sheets ( Creating worksheets, using formula and functions, and charting 

Basis) - Number Systems: Different representation of numbers: decimal, binary, 

octal, and hexadecimal, Conversion from one representation to one another, and 
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Arithmetic Operations. 

 

CS 201: Programming Languages and Training 

Visual Programming. 

Introduction to Visual BASIC, Windows Programming ,Commands and Control, 

Conditions, repetitions, and Timers, Program improvement, animations and special 
effects, and Data Bases - Relational Data Bases - Tables, Fields and Records - 

Microsoft Access.  

 

CS 202: Computer Programming 

Part 1: Introduction to programming with C++. 

Variables, constants, data types, Enumeration types, operators - Selections and 
loops: If statement, if-else statement, Switch statement - While statement, do-while 

statement, for statement, break and continue statements - Functions: Using standard 

library functions, user defined functions, Function declarations and definitions: void 

functions, Boolean functions passing by reference, passing by constant reference, 
functions overloading - Arrays: defining and initializing arrays, passing arrays to 

functions, Sorting arrays, Searching arrays, multidimensional arrays.  

Part 2: Visual Programming. 
Introduction to Visual BASIC, Windows Programming, Commands and Control, 

Conditions, repetitions, and Timers, Program improvement, animations, and special 

effects. 
 

 

 

CS 301: Imperative Programming (1) and Algorithmic Combinatorics (1) 
Part 1: Imperative Programming (1) 

Fundamental types and operators - Selection statements and logical operators - 

Iteration, break, and continue statements ï Functions - Local and automatic 
variables, calling by value and by references ï Arrays - Enumeration types - 

Multidimensional arrays.  

Part 2: Algorithmic Combinatorics (1). 

General counting methods for arrangements and selections: Two basic counting 
principles, arrangements, and selections without and with repetition, and 

distributions of both identical and distinct objects - Generating functions: A variety 

of counting problems that can be modeled with generating functions, algebraic 
techniques for calculating coefficients of generating functions, partitions, and 

exponential generating functions - Recurrence relations: A variety of counting 

problems that can be modeled with recurrence relations, and solutions methods for 
both linear (homogenous) and nonlinear (inhomogeneous) recurrence relations.  

Part 3: Practical Part. 

Training on C++ language. 

 

CS 302: Data Structures and Algorithms (1) and Theory of Computation 

Part 1: Data Structures and Algorithms (1). 

The algorithm language, mathematics, and data structures - Analyzing algorithms: 
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correctness, space complexity and time complexity with including average and 

worst cases- Properties of algorithms: Simplicity, clarity, and optimality - 
Classifying functions by their growth: Definitions and properties of big O,omega, 

and seta - Searching an ordered list: Binary search algorithm with its complexity 

and optimality - Sorting algorithms : Studying of insertion sort algorithms; Divide 

and conquer: Quickset and mergesort studying of algorithms with analyzing and 
determining complexity ; Heap sort : Fix heap and heap construction - Selection 

problems: Finding Max and Min - Finding the second-largest key via the 

tournament Method.  
Part 2: Theory of computation. 

Languages and regular expressions - Deterministic finite automata - Non 

deterministic finite automata - Finite automata with output - Regular languages - 
Non regular languages - Turing machines.  

Part 3: Practical Part. 

Training on HTML: Design web pages including headers, paragraphs, tables, 

ordered/unordered lists, links, graphics, music and animations. 

 

CS 303: Selected Topics (Logic Design and Operating Systems) 

Part 1: Logic Design. 
Binary Systems: Binary numbers, number base conversions, octal and hexadecimal 

numbers, complements, signed Binary numbers, Binary codes, Binary storage and 

registers, Binary logic - Boolean Algebra: definition of Boolean algebra, basic 
theorems and properties of Boolean algebra, Boolean functions, canonical and 

storage forms, Digital logic gates - Gate-Level Minimization: The map method 

(two-variable map, three-variable map, four-variable map) , product of sums 

simplification, Donôt care conditions, NAND and NOR implementation, Exclusive-
OR functions - Combinational Logic circuits: Binary Adder- subtractor (half adder, 

full adder, binary adder, Binary subtractor ).  

Part 2: Operating system. 
Introduction to operating systems - Operating systems structures ï Processes - CPU 

scheduling - Threads, the critical-section problem, and deadlocks. 

 

CS 304: Imperative Language (2) and Algorithmic Combinatories(2) 
Part 1: Imperative Language (2) (C++). 

Structure ï Pointers - linked list - String - Files ï Header files 

Part 2: Algorithmic combinatories (2). 
Graphs and subgraphs: Basic terminology of graph theory, some types of graphs, 

subgraphs, and operations on graphs. Degree sequences and how to build a graph 

from the given sequence of integers - Connected and disconnected graphs: paths 
and cycles, complementary graphs, cut-vertices and bridges, and Eulerian graphs -

Definitions and some characterizations of trees - Listing basic combinatorial 

objects: Definitions of a lex. Cograph, a colex. cograph and a reverse lex. Cograph 

orders. Algorithms for listing permutations subsets, integer partitions, product 
spaces and set partitions in the specified order for each list.  

Part 3: Practical Part. 

Training on Imperative Language (C++: Files and pointers). 



Student Affairs   

  -92-  

 

CS 305: Data Structures and Algorithms (2) and Formal Languages 
Part 1: Data Structures and Algorithms. 

Greedy algorithms for graphs; Minimal spanning trees including Kruskal's 

algorithm and Prim's algorithm; Shortest path: a specify vertex to other ones for 

example Dijkstra's algorithm- Greedy algorithms for scheduling: minimizing time in 
the system and scheduling with dead lines - Divide and conquer: The selection 

problem and multiplying integers - Dynamic programming : The world series, 

chained matrix multiplication, and application of dynamic programming for 
example shortest paths (Floyd's algorithm and Warshall's algorithm).  

Part 2: Formal languages. 

Grammars and languages defined by these grammars - Different types of grammars 
- Regular language - Context free language - Cleaning grammars - Chomsky normal 

form - Non context free language - Pushdown automaton.  

Part 3: Practical Part. 

Implementation of algorithms given in part A via using C++ language. 
 

CS 306: Database Systems and Language C++ 

Part 1: Database systems. 
Overview of database systems (e.g. purpose of a database system,) Entity-

Relationship data model- Relational data model (including functional 

independences and normal forms) - Object-oriented relational data model and XML 
- Structured Query Language (SQL).  

Part 2: Language C++. 

Class declaration, constructors, destructors, static data members, static function 

members - Operator overloading: overloading unary operator, overloading binary 
operator, friend functions, overloading logical operator - Composition and 

inheritance: the Difference between composition and inheritance, private, public 

and protected class members, overriding functions, virtual functions and 
polymorphism, dynamic binding and static binding, abstract classes - Templates: 

function templates, class template.  

Part 3: Practical Part. 

Training on C++: Classes. 

 

CS 311: Applications of Computers 

Introduction to programming with C++: Variables, constants, data types- 
Enumeration types, operators - Selections and loops: If statements, if-else 

statements; Switch statements; While statement, do-while statement, for statement, 

break and continue statements - Functions: Using standard library functions, user 
defined functions, Function declarations and definitions: void functions, Boolean 

functions passing by reference, passing by constant reference, functions overloading 

- Arrays: defining and initializing arrays, passing arrays to functions, Sorting arrays, 

Searching arrays, multidimensional arrays. Practical Part. Training: on C++ 
language. 

 

CS 401: Imperative Programming and Attribute Grammars and Semantics of 
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Programming Languages 

Part 1: Imperative Programming. 
A short history of Java, the difference between Java applets and applications, data 

types, variables, constants, operators, casting, selections and loops - Methods: using 

some of the predefined methods of the Java API, defining methods, methods 

overloading, and recursion - Arrays: declaring array variables, creating array 
objects, sorting and searching arrays. Multidimensional arrays - Objects and classes: 

defining classes, creating objects, class variables and instance variables, class 

methods and instance methods, inheritance, abstraction, polymorphism packages, 
modifiers, Wrapper classes - Operations on the String class and String Tokenizer 

class.  

Part 2: Attribute Grammar and Semantics of Programming Languages. 
Context- free and context ï sensitive grammars BNF grammar. Abstract syntax of 

programming Languages - Attribute grammar, inherited and synthesized attributes. 

Application of attribute grammar to test context- sensitive conditions - Two-level 

grammars, concepts and techniques. Its use in specifying syntax and semantics of 
Programming Languages - Translational semantics: the use of attribute grammar to 

translate a high ï level language into a low ï level grammar such as the Assembly 

language.  
Part 3: Practical part. 

Training on Java language. 

 

CS 402: Compilers and File Structures 

Part 1: Compilers. 

The Structure of a Compiler, Compiler Design and Programming Language Design, 

and Compiler Classifications - A Simple Compiler, The Structure of a Micro 
Compiler, A Micro Scanner, The Syntax of Micro, Recursive Descent Parsing, and 

Translating Micro - Regular Expressions, Finite Automaton and Scanners, and 

Using a Scanner Generator -Context-free Grammars: Concepts and Notations, 
Errors in Context-free Grammar, Transforming Extended BNF, Parsers, Grammars 

Recognizers, and Grammar Analysis Algorithms.  

Part 2: File Structures. 

Introduction to file management. Fundamental file processing operations - 
Secondary storage, physical storage devices: disks, and buffer management - 

Fundamental file structure concepts: field and record organization - Managing files 

of records: sequential and direct access - Organizing files for performance: data 
compression (Huffman and Lempel-Ziv codes), reclaiming space in files, binary 

searching, and key sorting. ï Indexing - Co-sequential processing and external 

sorting.  
Practical part: 

Implementation of compiler's functions. 

 

CS 403: Data Structures and Algorithms (3) and C++ language 
Part 1: Data Structures. 

Stacks and Queues: stack and queue specification, different implementation of stack 

and queue by using array and list, and applications of stack and queue - Tree: tree 
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and binary tree specification, tree traversals with an application, different operations 

(insert, search and delete) on binary tree, AVL tree, and application of tree - 
Hashing: hashing function, different methods for solving collision such as chain , 

linear and quadratic probing, rehashing, and hashing applications - Priority Queues 

and Heaps: priority queue specification, application of priority queue, binary heap 

specification and implementation, and application of heap - Trie: trie specification, 
compressed tries, suffix tries, and trie implementation.  

Part 2: Computer Graphics in C++. 

Some introductory information about computer graphics such as what is computer 
graphics and its application, and interactive graphics system - Output primitives of 

pictures that are created in computer graphics include points, lines, texts, filled 

regions, and raster images - Scan converting algorithms: the DDA and Breseham 
algorithms for generating lines, The Midpoint for generating circles, ellipses and 

other curves and the area filling algorithm for regions - Twoïdimensional geometric 

transformations: Basic transformations, homogeneous coordinates and matrix 

representations of transformations, composite transformation matrices for any 
sequence of transformations - Two-Dimensional viewing: a window-to-viewport 

coordinate transformation, studying of clipping operations and efficient clipping 

algorithms for viewing objects such as lines, polygons, curves, and texts.  
Part 3: Practical part. 

Implementation of abstract data types and operations using C++. 

 

CS 404: Selected topics (Complexity Theory and Imperative Programming) 

Part 1: Complexity Theory. 

Introduction to Intractability: Problems and algorithms - Encoding schemes - 

Models of computation: Deterministic and Non-deterministic Turing Machines - 
Problem classes: P and NP - Polynomial transformations - Satisfiability and Cook's 

theorem - The class NP-Complete - Basic NP-Complete problems.  

Part 2: Imperative Programming. 
Interfaces: the importance of using interfaces, The difference between interfaces 

and abstract classes, inner classes - Building a graphical user interface (GUI), 

frames, buttons, labels, text fields, text areas, check boxes and radio buttons - 

Layout managers: FlowLayout, Border Layout, GridLayout - Event handling: 
ActionListener Writing Java Applets, the difference between applets and 

applications, including applets on a web page, passing parameters from HTML file 

to applets - Writing Java Applets, the difference between applets and applications, 
including applets on a web page, passing parameters from HTML file to applets - 

An introduction to threads. 

 

CS 405: Compilers and Cryptography 

Part 1: Compilers. 

The LL (1) Predict Function. The LL (1) Parse Table. Building Re Recursive 

Descent Parsers from LL (1) Tables. An LL (1) Parser Dr Driver. LL (1) Action 
Symbols. Making Grammars LL (1). The LLGen Parser Generator. Properties of LL 

(1) Parsers - Syntax ïdirected Translation. LL Parsers and Action Symbols. Se 

Semantic Record Representations - Implementing Action controlled Semantic 
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Stacks. Parser controlled Semantic Stacks. Intermediate Representation and code 

Generation - Static Allocation. Stack Allocation. Heap Allocation.  
Part 2: Cryptology. 

Introduction: what are information security and cryptography? - Symmetric 

(Secrete) key cryptosystems (classical, block and stream ciphers) - Asymmetric 

(Public) key cryptosystems (e.g. RSA) - Cryptographic hash functions - Digital 
signature (e.g. The ELGamal cryptosystems) - Message authentication.  

Part 3: Practical Part. 

Specialized software packages: Training on Sequential Query language (SQL) 
application on Database. 

 

CS 406: Parallel Algorithms and Data Bases 
Part 1: Parallel algorithms. 

Introduction - Models of parallel computation - Analyzing parallel algorithms - 

Binary tree Paradigm ï Pointer jumping ï partitioning - Searching problem on 

PRAM, Mesh, hypercube, and tree ï Merging -Matrix operations ï Braodcasting. 
Part 2: Data Bases. 

Review on relational databases, Relational Algebra: Select, Project, Join operations,  

Relational calculus (TRC and DRC) and query optimization relation to Relational 
Algebra. Functional Dependencies: Definition, inference rules, equivalence sets of 

Functional Dependencies, Covers of Functional Dependencies, keys Normalization: 

Introduction,1st normal form, 2nd normal form, 3rd normal form, Boyyce-Codd 

Normal form, 4th normal form, 5th NF, Domain/Key Normal form. Relational 

database design: Lossless join and Dependency and Attribute preservation, 

Relational Decomposition Algorithms: Relational synthesis Algorithm (3NF 

Decomp.), Decomposition and lossless join Algorithm (BCNF Decomp.). Binary 
Decomposition.  

 

CS 407: Research Project 
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Mathematical Statistics Courses 

 

STAT 101: Introduction to Statistics 

Introduction to discrete and continuous random variables and some probability 

distributions - Introduction to Sampling theory - Estimation theory ïTest of 

hypotheses - Confidence interval-Curve fitting - Least square method - Correlation 
theory and partial and multiple Correlation Coefficient . 

 

STAT 204: Introduction to Probability  
Basic Concepts ( Set theory - Random experiment - Sample space - events- 

Probability axioms -Counting techniques : trees and combinations ) - Conditional 

probability - Independence -Mutually exclusive events ï Bayes theory ï Random 
variables ï Probability distributions ï Cumulative distribution function ï 

Probability generating function ï Some probability distributions and their 

characteristics ï Discrete distributions( Binomial distribution ï Poisson distribution 

) ï Continuous distributions (Normal distribution ï Exponential distribution ï 
Uniform distribution ). 

 

STAT 301: Mathematical Statistics (I) and Theory of Probability 
Part 1: Mathematical Statistics (I). 

Random variables- Distribution function ï Moment generating function and 

Characteristic function ï Some special parametric families of univariate 
distributions ï Joint, conditional and marginal distributions ï Stochastic 

independence.  

Part 2: Theory of Probability (I). 

Chebyshevôs inequality ï Kolmogorovôs inequality ï The law of large numbers ï 
The central limit theorem ï Distributions approximated by the normal distribution ( 

Binomial ï Poisson ï Pascal - Gamma) ï The Poisson distribution as an 

approximation to the Binomial distribution. 

 

STAT 302: Order Statistic and Time Series 

Distribution of a single order statistic - Joint and Conditional distributions- 

Distribution of the range ï Expected values and Moments ï Recurrence relations ï 
Order statistic for a discrete parent ï Stationary time series ï The spectral function 

of stationary time series ïEstimation of spectral distribution ï Prediction in time 

series ï Statistical tests for parametric time series . 

 

STAT 303: Simulation Techniques and Statistical Mathematics 

Part 1: Simulation techniques. 
Some techniques for generating sequence of random numbers ï Testing the 

randomness of generating sequence of pseudo random numbers ï General 

techniques for simulating discrete and continuous random variables ï Application 

for some discrete and continuous probability distributions ï Variance-Reduction 
techniques .  
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Part 2: Statistical mathematics. 

Laplace transform and Convolution ï Difference equations ï Ordinary differential 
equations ï Some special functions. 

 

STAT 304: Mathematical Statistics (II) 

Functions of random variables and their distributions - Distributions of sum , 
product and quotient of independent random variables ï Multinomial distribution 

and bivariate normal distribution and their characteristics ï Sum of squares of 

normal variables - Distribution of the sample mean and variance ï The ɢ2 & F 
distributions - Distributions of quadratic forms . 

 

STAT 305: Stochastic Processes and Limit Theory in Statistics 
Convolution and compound distribution ï Branching processes ï Simple random 

walk with different types of barriers ï Poisson process ï Pure birth process ï Birth 

& Death process ï Homogeneous Markov chains and its solution ï Recurrent 

eventsï Fundamental theory and applications ï Convergence of random variables - 
Convergence of distribution functions ï Convergence theorem for expectations ï 

Laws of large numbers - The central limit theorem ï Sequence of independent trials  

 

STAT 306:  Statistical Computations and Reliability theory: 

Part 1: Statistical Computations:  

Computations in different areas of statistics ï Basic numerical methods ï Least 
square problems and orthogonal transformation ï Solving  linear systems ï Non ï 

linear statistical methods ï Numerical integration and approximation. 

Part 2: Reliability theory: 

Basic concepts of reliability theory ï Coherent structures and their representation in 
term of paths and cuts ï Parametric families of distributions of direct importance to 

failure models ï Classes of life distributions based on motions of aging ï Reliability 

function for different kind of systems ï Reliability network of systems and structure 
functions ï Testing of reliability hypothesis.  

 

STAT 311: Biostatistics 

Some probability distributions ï Estimation of some parameters - Tests of 
hypotheses ï One-way analysis of variance ï Chi-square test. 

 

STAT 401: Test of Hypotheses and Sampling Theory 
Simple hypotheses ï Most powerful test - Loss function ï Composite hypotheses ï 

Generalized likelihood ratio test ï Uniformly most powerful test ï Tests of 

hypotheses on the mean, on the variance, on several means and on several variances 
ï Chi-square goodness of fit test ï Tests of independence ï Basic concepts of 

sampling theory ï Simple and stratified random sampling ï Systematic sampling ï 

Simple and stratified cluster sampling ï Replicated sampling. 

 

STAT 402: Sequential Analysis and Regression Analysis 

Sequential experiments ï Basic structure of sequential test ï Definition and some 

important properties of the SPRT ï Operating characteristic function ï Average 
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sample number function of the SPRT Sequential sampling inspection ï Basic 

principles of sequential and some theoretical results ï The simple linear regression 
model ïInference in simple linear regression ï Special problems of regression ï 

Multicolliniarity - Auto-correlations ï Model building ï Test for the equality of 

regression equations. 

 

STAT 403: Theory of Estimation and Experimental Design 

Part 1: Point Estimation. 

Methods of finding estimators, properties of point estimators ï Sufficiency ï 
Unbiased estimation ï Location ï Scale invariance ï Bayes estimators ï Interval 

estimation ï Confidence interval for some parameters ï Methods of finding 

confidence intervals.  
Part 2: General principles of experimental design. 

Linear model and least squares estimates ï Expectation of mean square and 

variance ratio test ï Hierarchical classifications ï Two-way classifications ï 

Orthogonal contrasts ï Latin square design ï Greco Latin design ï Change-over 
design ï Factorial design ï Missing Observations. 

 

STAT 404: Queuing Theory and Theory of Storage 
Part 1: Queuing Theory. 

Introduction and definition of queuing processes ï Description of queuing problems 

and their characteristics: input , output , service time ,service channels , service 
stages and queuing disciplines ï Distribution of arrival patterns and interarrival 

times ï Distribution of departures and service time ï Some application of queuing 

models .  

Part 2: Storage Process. 
Introduction and definition- Stationary distribution of the storage - Emptiness, 

overflow and wetperiod ï Some different storage models. 

 

STAT 405: Operation Researches and Renewal Processes 

Linear programming ï Simplex method ï Dual problem ï Transportation models ï 

Theory of games - Network analysis ï Fundamental models of renewal processes ï 

Distribution and moments of the number of renewals ï Recurrence time 
Superposition of renewal processes ï Alternative and cumulative processes ï 

Strategies of replacement. 

 

STAT 406: Selected Topics in Statistics (Theory of Probability (II) 

algebra , Minimal ů -algebra , Measures, Measurable space ů -additive set function , 

Monoton classes , Independent classes and Independent functions ï Random 
variables as Measurable functions ï Independence of a sequence of simultaneous 

random variables ï Some properties of probability measures. 

 

STAT 407: Essay in Statistics 
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STAT 411: Biostatistics and Computer Programming 

Part 1: Biostatistics. 
Two-way analysis of variance - Latin square design - Greco Latin design - Factorial 

design ï Missing Observations.  

Part 2: Computer Programming. 

Visual Programming :Introduction to Visual BASIC, Windows Programming, 
Commands and Control, Conditions, repetitions, and Timers, Program 

improvement, animations, and special effects.  

Part 3: Practical Part. 
Training: on Visual Basic 

 

STAT 421: Biostatistics 
Some probability distributions ï Estimation of some parameters - Tests of 

hypotheses ï One-way and Two-way analysis of variance ï Test of independence 

and Goodness of fit test. 
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Program Title:  B.Sc. in Physics 
(Single Major) 

Program Courses 
First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Pure Mathematics 3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics  I 3 4 

PHY 101 
General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics I 3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 205 Mathematical Analysis 2 2 

MATH 206 Linear Algebra 2 2 

PHY 201 Electrostatics and Electric Circuits. 4 6 

PHY 202 Physical Optics and Computer Physics 4 6 

PHY 203 Mathematical Physics 2 2 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

STA 208 Analytical  Mechanics 2 2 

PHY 204 Electromagnetism and Waves 4 6 

PHY 205 Thermodynamics and Modern Physics 4 6 

PHY 206 Mathematical Physics 2 4 

MATH 207 Differential Equations 2 2 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 321 Mathematics and Computer Programming 4 4 

PHY 301 Quantum Mechanics and Statistical Physics (1) 4 2 

PHY 302 Atomic and Nuclear Physics 4 4 

PHY 303 Solid State Physics  and Electronics (1) 4 4 

PHY 304 Selected Topics 2 2 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

PHY 305 Quantum Mechanics and Statistical Physics (2) 4 2 

PHY 306 Semiconductors and Electrodynamics 4 4 

PHY 307 Solid State and Electronics(2) 4 4 

PHY 308 Selected Topics in Physics 2 2 

PHY 309 Mathematical Physics and Advanced Optics 4 4 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 421 Numerical Analysis 2 2 

PHY 401 Quantum Mechanics and Electrodynamics 4 4 

PHY 402 Electronics and Environmental Physics 4 4 

PHY 403 Mathematical Physics and Computational Physics 4 4 

PHY 404 Selected Topics 2 2 

PHY 405 Research Topics 2 - 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

PHY 406 Quantum Mechanics and Solid State Physics 4 4 

PHY 407 Electronics and Laser Physics 4 4 

PHY 408 Nuclear Physics and Reactors 4 4 

PHY 409 Selected Topics 4 4 

PHY 410 Research Project 2 - 
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Program Title: B.Sc. in Physics and Computer Science 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Pure Mathematics 3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics I 3 4 

PHY 101 
 General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics  I 3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
MATH 205 Mathematical Analysis 2 2 

MATH 206 Linear Algebra 2 2 

PHY 201 Electrostatics and Electric Circuits. 4 6 
PHY 202 Physical Optics and Computer Physics 4 6 

PHY 203 Mathematical Physics 2 2 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

STAT 208 Analytical  Mechanics 2 2 

PHY 204 Electromagnetism and Waves 4 6 

PHY 205 Thermodynamics and Modern Physics 4 6 

PHY 206 Mathematical Physics 2 4 

MATH 207 Differential Equations 2 2 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 301 
Imperative Programming(1)and Algorithmic 

Combinatorics (1) 
3 4 

CS 302 
Data Structures and Algorithms (1) and Theory of 

Computation 
3 4 

CS 303 Selected Topics (Logic Design and Operating Systems) 3 2 

MATH 341 Mathematics (Mathematical Statistics) 2 2 

PHY 331 Quantum Mechanics and Advanced Optics 4 2 

PHY 332 Atomic Nuclear Physics 4 2 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 304 Imperative Language(2) and Algorithmic Combinatorics(2) 3 4 

CS 305 Data Structures and Algorithms (2) and Formal Languages 3 2 

CS 306 Database Systems  and Language C++ 3 2 

MATH 342 Mathematics (Integral Transforms) 2 2 

PHY 334 Solid State Physics and Statistical Physics 4 2 

PHY 335 Electronics and Electrodynamics 4 2 

 
Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 401 
Imperative Programming and Attribute Grammar and 

Semantics of Programming Languages 
3 4 

CS 402 Compilers and File Structures 3 2 

CS 403 Data Structures and  Algorithms(3) and C++ language 3 2 

MATH 431 Mathematical and Functional Analysis 2 2 

PHY 451 Laser Physics and Nuclear Physics 4 2 

PHY 452 Quantum Mechanics and Electrodynamics 4 2 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CS 404 
Selected topics (Complexity Theory and Imperative 
Programming) 

3 2 

CS 405 Compilers and Cryptography 3 2 

CS 406 Parallel Algorithms and Database 3 - 

CS 407 Research  Project 2 - 

MATH 432 Applied Algebra and Number Theory 2 2 

PHY 454 Solid State Physics and Electronics 4 2 

PHY 455 Computer Science and Programming Languages 4 2 
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Program Title: B.Sc. in Physics and Pure Mathematics  
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Pure Mathematics 3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics I 3 4 

PHY 101 
 General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics  I 3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
MATH 205 Mathematical Analysis 2 2 

MATH 206 Linear Algebra 2 2 

PHY 201 Electrostatics and Electric Circuits. 4 6 
PHY 202 Physical Optics and Computer Physics 4 6 

PHY 203 Mathematical Physics 2 2 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

STAT 208 Analytical  Mechanics 2 2 

PHY 204 Electromagnetism and Waves 4 6 

PHY 205 Thermodynamics and Modern Physics 4 6 

PHY 206 Mathematical Physics 2 4 

MATH 207 Differential Equations 2 2 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 301 Real Analysis 3 2 

MATH 302 Abstract Algebra and General Topology 3 2 

MATH 303 
Partial Differential Equations and Complex 

Variables 
4 2 

PHY 331 Quantum Mechanics and Advanced Optics 4 2 

PHY 332 Atomic Nuclear Physics 4 2 

PHY 333 Mathematical Physics 2 2 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 304 
Numerical Analysis  and Mathematical 

Programming 
4 2 

MATH 305 Algebra and Measure Theory 4 2 

MATH 306 Selected Topics in Pure Mathematics 2 2 
PHY 334 Solid State Physics and Statistical Physics 4 2 

PHY 335 Electronics and Electrodynamics 4 2 

PHY 336 Mathematical Physics 2 2 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 401 Mathematical Logic and Algebraic Topology 4 2 

MATH 402 Functional Analysis 3 2 

MATH 403 Algebra 2 - 

MATH 404 Essay in Pure Mathematics 2 - 

PHY 451 Laser Physics and Nuclear Physics 4 2 

PHY 452 Quantum Mechanics and Electrodynamics 4 2 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

PHY 453 Mathematical Physics - - 

MATH 405 Selected Topics in Pure Mathematics 3 4 

MATH 406 Differential Geometry  and Special Functions 4 4 

MATH 407 Number Theory 2 - 

PHY 454 Solid State Physics and Electronics 4 2 

PHY 455 Computer Science and Programming Languages 4 2 

PHY 456 Selected Topics in Physics 2 2 

 

 



Student Affairs   

  -106-  

Program Title : B.Sc. in Phy. ð ( Electronics) 
(Single Major) 

Program Courses 
First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 101 General Chemistry 3 4 

MATH 101 Pure Mathematics 3 4 

STAT 101 Statistics 2 2 

MATH 111 Statics I 3 4 

PHY 101 
 General Physics (Electricity, Magnetism and 
Properties of Matter) 

3 4 

Language 1 English 2 - 

 

First Year ï Second Semester 

Code Titl e 
No of hours / Week 

Lecture Practical 

CHEM 102 General Chemistry 3 4 

CS 101 Computers Applications 2 2 

MATH 102 Pure Mathematics (Algebra and Calculus) 3 4 

MATH 112 Dynamics  I 3 4 

PHY 102 General Physics (Optics, Sound and Heat) 3 4 

Language 2 English 2 - 

 
Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

MATH 205 Mathematical Analysis 2 2 

MATH 206 Linear Algebra 2 2 

PHY 201 Electrostatics and Electric Circuits. 4 6 

PHY 202 Physical Optics and Computer Physics 4 6 

PHY 203 Mathematical Physics 2 2 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

STA 208 Analytical  Mechanics 2 2 

PHY 204 Electromagnetism and Waves 4 6 

PHY 205 Thermodynamics and Modern Physics 4 6 

PHY 206 Mathematical Physics 2 4 

MATH 207 Differential Equations 2 2 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

PHY 321 Electronics and Circuits 4 4 

PHY 322 Telecommunication and Microwaves 4 4 

PHY 323 Electromagnetism and Mathematical Physics 4 4 

PHY 324 Solid State Physics and Devices 4 4 

PHY 325 Selected Topics in Physics 2 - 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

PHY 326 Electronics and Circuits 4 4 

PHY 327 Microprocessor and Computational Physics 4 4 

PHY 328 Quantum Mechanics and Advanced Optics 4 4 

PHY 329 Atomic and Nuclear Physics 4 4 

PHY 330 Selected Topics in Physics 2 - 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

PHY 431 Electronics and Circuits 4 4 

PHY 432 Telecommunication and Antennas 4 4 

PHY 433 Quantum Physics and Solid State Physics 4 4 

PHY 434 Electromagnetism 2 2 

PHY 435 Selected Topics in Physics 2 2 

PHY 436 Research Essay 2 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

PHY 437 Electronics and Circuits 4 4 

PHY 438 Computer Networks and Computer Architecture 4 4 

PHY 439 Optical Communications and Data Transmission 2 4 

PHY 440 Lasers, Physics and Environmental Engineering 4 4 

PHY 441 Selected Topics in Physics 2 - 

PHY 442 Research Project 2 - 
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Physics Courses Description 
 

PHY 101: Electricity, Magnetism and Properties of Matter         
Charge and Matter - The Electric field, Gaussôs Law and electric  Potential - 

Capacitors and dielectrics - Current and resistance - Electromotive force and 
circuits  - The magnetic field  and Ampereôs law - Work and energy  - Hydrostatics 

and hydrodynamics  

 

PHY 102: Optics, Sound and Heat                                                   
The nature and propagation of light - Reflection and refraction at plane and 

spherical surfaces - Thin lens combination and thick lenses - Optical instruments - 

Methods for measuring velocity of light -Photometers and Light sources - 
Characteristics of sound waves- Production of ultrasonic and Doppler effect - Heat 

and heat measurements - Transfer of heat - Thermal properties of matter 

 

PHY 103: Electricity, Magnetism, Radiation Physics and its Biological 

Applications                                                           
Dimensional analysis and units of electrical measurements - The electrostatic field 
of force and equipotential surface - Membrane and action potentials in animals - 

Electric energy and electric current - Kirchhoffôs Rule and Wheat-Stone Bridge - 

Bioelectric voltage measurements - Alternating current and its application - X-rays 

and its applications - Radioisotopes and its Biological applications 
 

PHY 104: Properties of Matter, Heat and Optics              
Density, specific gravity and pressure in fluids - Buoyancy, and Archmedesô 
principle - Surface tension, capillarity and viscosity -Temperature and thermal 

expansion - The ideal gas law in terms of molecules - Vapor pressure and humidity 

- First law of thermodynamics - Simple harmonic motion - Characteristics of sound 

and the ear - Sources of sound and interference of sound waves -Refraction of light 
- Total internal reflection and fiber optics - Optical Instruments, human eye, 

microscopes. 

 

PHY 105: Electricity and Optics                                         
Electric charge and Coulomb's Law - Electric field, Gaussôs law and electric 

potential - Capacitance and dielectrics - Electric energy and electric current - 
Alternating current and Kirchhoffôs Rules -Magnetic force on a current - Electron 

thermoionic emission and the cathode ray tube - Mass spectrometers, Hall Effect 

and Galvanometers - Light reflection and refraction - Lens and optical instruments 

and human eye corrective lens. 
 

PHY 106: Heat and Properties of Matter                       
Heat and heat measurements - Transfer of Heat - Thermal properties of matter and 
the ideal gas - Work and energy - Impulse and momentum -Elastic and inelastic 

collisions - Rotation and moment of inertia -Elasticity - Hydrostatics and 

Hydrodynamics.  
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PHY 201: Electrostatics and Electric Circuits  .                                                  
Gaussôs law and the circuital law of E-field -The Div and the Curl of E -
Poissonôs and Laplaceôs equations -Solutions of Electrostatics Problems -

Dielectric Materials.                       

Direct Current Circuits - Alternating current circuits and filter circuits - The 

transformer and power transmission - Applications of the motion of charged 
particles in a magnetic field. 

 

PHY 202: Physical Optics and Computer Physics                            
Maxwellôs equations - Plane and elliptically polarized light - Two-beam and 

multiple-beam interference - Multi -layer coatings for antireflection, high reflection 

and interference filters - Fresnel and Fraunhofer diffraction -Introduction to 
computer physics - Formultion of physical problems using computer - Solving 

simple physical problems. 

 

PHY 203: Mathematical Physics                                                    
Vectors ï Matrices ï Tensors. 

 

PHY 204: Electromagnetism and Waves                                      
Magnetic field of electric current - Electromagnetic induction - Magnetic 

materials - Maxwellôs equations of the electromagnetic waves - Vibrations and 

waves - The superposition of waves - Waves in Elastic Media 

 

PHY 205: Thermodynamics and Modern Physics                                  
Simple Thermodynamics Systems - Work and its Different Forms - Heat and the 

first law of thermodynamics - Entropy of ideal gas, TS diagrams and Carnot cycle -
The Helmholtz and Gibbs functions - Phase transitions; melting, vaporization and 

sublimation - Particle properties of waves and wave properties of particles -Atomic 

structure - Quantum Mechanics and special relativity 
 

PHY 206: Mathematical Physics                                                                 
Vectors ï Matrices - Tensors 

 

PHY 211: Electric Circuits and Electronics                                         
Charge, potential difference, power and energy - Kirchhoffôs Laws - Average and 

Effective Values- Sinusoidal Current and Voltage - Complex Number - Complex 
Impedance and Phasor Notation - Series and Parallel Circuits - Theveninôs and 

Nortonôs Theories - Fourier Method of Waveform Analysis : 

 

PHY 212: Atomic Physics and Optics                                                    
Elementary theory of Atomic Spectra - Quantum and radiative mechanics of the 

hydrogen atom - Fine Structure and electron Spin - Multiplicity of the spectra of 

many-electron atoms - Maxwellôs equations - Plane and elliptically polarized light - 
Two-beam and multiple-beam interference - Multi -layer coatings for antireflection, 

high reflection and interference filters - Fresnel and Fraunhofer diffraction 
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PHY 221: Atomic and Molecular Physics                                          
Review of hydrogenic and one electron systems without spin - Interaction of atoms 
with E-M radiation - Classical oscillating electric dipole - Magnetic property of the 

electron - Electrostatic and magnetic properties of the nucleus. 

 

PHY 222: Spectroscopy                                                                           
Emission Spectroscopy - Molecular Spectroscopy - The Principle of Atomic 

Absorption Spectroscopy. 

 

PHY 231: Electromagnetism and Electronics                                           
Magnetic field of electric current - Electromagnetic induction - Magnetic materials 

and Maxwellôs equations - Circuit   theory - Semiconductor materials and P - N   
junction . 

 

PHY 232: Modern Physics                                         

Particle properties of waves and wave properties of particles - Atomic structure - 
Quantum mechanics and special relativity . 

 

PHY 233: Thermodynamics                              
Simple thermodynamics systems - Work and its different forms - Ideal gases -

Engines and the second law of thermodynamics - Entropy and phase transitions.  

 

PHY 241: Electric Circuits and Physical Optics                                    
Alternating Current Circuit - Interference of Two Beams of Light - Interference 

Involving Multiple Reflections - Fraunhofer diffraction by a Single Opening - 

Fraunhofer Diffraction by a Double Slit. 
 

PHY 242: Electromagnetism                                        
Direct current circuits - Magnetic fields - Sources of the magnetic field -Faradayôs 
law and inductance - Magnetism in matter. 

 

PHY 243: Thermodynamics and Modern Physics                                   
Simple Thermodynamics Systems - Work and its Different Forms - Heat and the 
first law of thermodynamics - Entropy of ideal gas, TS diagrams and Carnot cycle - 

The Helmholtz and Gibbs functions - Phase transitions; melting, vaporization and 

sublimation - Particle properties of waves and wave properties of particles -Atomic 
structure - Quantum mechanics and special relativity. 

 

PHY 272: Atomic and Nuclear  Physics                                               
Elementry theory of Atomic Spectra - Quantum and radiative Mechanics of the 

hydrogen atom - Fine Structure and electron spin -  Multiplicity of the spectra of 

many-electron atoms - Magneto hydrodynamics and plasma oscillations - Basic 

Nuclear Concepts and natural Radioactivity - Alpha and beta decay - Interaction of 
Radiation with Matter - Accelerators of charged particles and nuclear radiation 

detectors 
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PHY 281: Thermodynamics and Electromagnetism                                
Simple Thermodynamics Systems - Work and its Different Forms - Heat and the 
first law of thermodynamics - Entropy of ideal gas, TS diagrams and Carnot cycle -

The Helmholtz and Gibbs functions - Phase transitions; melting, vaporization and 

sublimation - Direct current circuits - Magnetic fields - Sources of the magnetic 

field - Faradayôs law, inductance and A.C. circuits - Magnetism in matter. 

 

PHY 301: Quantum Mechanics and Statistical Physics                 
The Development of Quantum Mechanics - Schrodinger Theory of Quantum 
Mechanics - Solutions of Some One Dimensional Systems -  Operators - Wave 

Equation in Three Dimensions - Applications of Statistics to Gases - Application of 

Quantum Statistics of other Systems. 
  

PHY 302: Atomic and Nuclear Physics                                        
Elementry theory of Atomic Spectra - Quantum and radiative Mechanics of the 

hydrogen atom - Fine Structure and electron spin - Multiplicity of the spectra of 
many-electron atoms - Magneto hydrodynamics and plasma oscillations - Basic 

Nuclear Concepts and natural Radioactivity - Alpha and beta decay - Interaction of 

Radiation with Matter -Accelerators of charged particles and nuclear radiation 
detectors. 

 

PHY 303: Solid State Physics and Electronics                              
X-rays - Interatomic Forces and Classification of Solids -Thermal properties of 

solids - Free and band Electron theory of Solids -Imperfection in Crystals - 

Introduction to semiconductor Devices -Transistor Characteristics and transistor 

Amplifier - Feedback Amplifier and oscillators. 
  

PHY 304: Selected Topics                                                    

Superconductors -  polymer physics - Infrared & ultraviolet applications. 

 

PHY 305: Quantum Mechanics and Statistical Physics            

Operators, Angular momentum , Central force problem,  Hydrogen atom. 

- Applications of Statistics to Gases - Application of Quantum Statistics of other 
Systems. 

 

PHY 306: Semiconductors and Electrodynamics                         
Some properties of semiconductors - Descriptive approach of the free electron 

theory and band theory - Crystalline and non-crystalline semiconductors -  

Thermoionic emission from semiconductors - Quasi Fermi levels - Maxwell's 
Equations - Wave Propagation and Plane Waves - Emission of E.M. Radiation - 

Oscillatory electric dipole and the radiation fields. 

 

PHY 307: Solid State and Electronics                                       
X-rays -Interatomic Forces and Classification of Solids -Thermal properties of 

solids - Free and band Electron theory of Solids -Imperfection in Crystals - 
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Introduction to semiconductor Devices -Transistor Characteristics and transistor 

Amplifier - Feedback Amplifier and oscillators. 
 

PHY 308: Selected Topics                     

Minerals & cements - Magneto hydrodynamics - surface physics. 

 

PHY 309: Mathematical Physics and Advanced Optics                
Complex Variable - Differential Equations - Some Special functions -

Electromagnetic Theory, Photons and Light -The Propagation of Light ï
Polarization. 

  

PHY 311: Quantum Mechanics                                                   
The Development of Quantum Mechanics - Schrodinger Theory of Quantum 

Mechanics - Solutions of some one dimensional systems ï Operators - Wave 

Equation in Three Dimensions. 

 

PHY 312: Atomic and Molecular Physics                                     
Review of hydrogenic and one electron systems without spin - Interaction of atoms 

with E-M radiation - Classical oscillating electric dipole - Magnetic property of the 
electron - Electrostatic and magnetic properties of the nucleus. 

 

PHY 313: Condensed Matter and Crystallography                       
The Periodic table electronic configuration - Cohesive and bonding in materials - 

Classification of materials - Miller Indices and reciprocal lattice - Diffraction of x - 

rays - Example of crystal structure of real materials - Acoustic and optical modes 

within B .Z. - Thermal conduction by phonon - Heat capacity arising from lattice 
vibration.  

 

PHY 314: Selected Topics                                                             
Solar cells - Solar radiation and Ideal conversion Efficiency - P- n Junction Solar 

cells - Optical concentration -Semiconductor laser physics.  

 

PHY 315: Mathematical Physics                                                
Vectors ï Matrices - Differential Equations. 

 

PHY 316: Electronics and Electrodynamics                                   
Introduction to semiconductor Devices -Transistor Characteristics and transistor 

Amplifier - Feedback Amplifier and oscillators - Maxwell's Equations - Wave 

Propagation and Plane Waves -Emission of E.M. Radiation. 
 

PHY 317: Corrosion and Treatment of Matter                             

Electrochemistry and electromotive series - The cathode Reaction, Polarization and 

surface films -The Galvanic series - Aqueous corrosion - The Driving Force for 
Oxidation - Mechanisms of Film Growth. 
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PHY 318: Condensed Matter and Crystallography                        
The Periodic table electronic configuration - Cohesive and bonding in materials - 
Classification of materials - Miller Indices and reciprocal lattice - Diffraction of x - 

rays - Example of crystal structure of real materials - Acoustic and optical modes 

within B .Z. - Thermal conduction by phonon - Heat capacity arising from lattice 

vibration.  

 

PHY 319: Selected Topics                                                           

Minerals & cements - Magneto hydrodynamics - surface physics. 

 

PHY 320: Mathematical Physics and Statistical Physics              
Complex Variable - Differential Equations - Some special functions -Applications 
of Statistics to Gases - Application of Quantum Statistics of Other Systems. 

 

PHY 321: Electronics and Circuits                   
Circuits and Signals -Electrical quantities, circuit principles, and signal processing 
circuits - Electronic devices - Digital Electronics - Logic elements, digital devices 

and microprocessors. 

 

PHY 322: Telecommunication and Microwaves                            
Microwaves ï Communications. 

 

PHY 323: Electromagnetism and Mathematical Physics              
Faradayôs law and Maxwellôs equations - Electromagnetic waves in vacuum - 

Magnetic properties of materials and plasmas -Superconductors, radiation and 

applications of radiation theory ï Vectors ï Matrices - Differential Equations. 
 

PHY 324: Solid State Physics and Devices                                    
X-rays - Interatomic Forces and Classification of Solids -Thermal properties of 
solids - Free and band Electron theory of Solids -Imperfection in Crystals - 

Introduction to semiconductor Devices -Transistor Characteristics and transistor 

Amplifier - Feedback Amplifier and oscillators. - Solid State Devices. 

  

PHY 325: Selected Topics                                                          

Electro-optics - High energy physics - computer networks ï superconductivity. 

 

PHY 326: Electronics and Circuits                                        
Analog Electronics.  

 

PHY 327: Microprocessor & Computational Physics                   
Microprocessors - Computational Physics. 

  

PHY 328: Quantum Mechanics and Advanced Optics                  
The Development of Quantum Mechanics - Schrodinger Theory of Quantum 

Mechanics - Solutions of Some One Dimensional Systems ï Operators - Wave 
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Equation in Three Dimensions - Electromagnetic Theory, Photons and Light - The 

Propagation of Light ï Polarization.  

 

PHY 329: Atomic and Nuclear Physics                                
Elementry theory of Atomic Spectra - Quantum and radiative Mechanics of the 

hydrogen atom - Fine Structure and electron spin - Multiplicity of the spectra of 
many-electron atoms - Magneto hydrodynamics and plasma oscillations - Basic 

Nuclear Concepts and natural Radioactivity -Alpha and beta decay - Interaction of 

Radiation with Matter -Accelerators of charged particles and nuclear radiation 
detectors 

 

PHY 330: Selected Topics                                                      
Electron and x-ray diffraction - Laser technology - Principles of telecommunication. 

 

PHY 331: Quantum Mechanics and Advanced Optics               
Schrodinger Theory of Quantum Mechanics - Solutions of some one dimensional 
systems ï Operators - Electromagnetic theory, Photons and Light - The Propagation 

of Light ï Polarization. 

 

PHY 332: Atomic and Nuclear Physics                                       
Optical Spectra and Electronic Structure - The Constitution of the Nucleus ï 

Isotopes - Natural Radioactivity and the Laws of Radioactive Transformation - 
Alpha and beta decay. 

 

PHY 333: Mathematical Physics                                                
Vectors - Matrices ï Tensors. 

 

PHY 334:  Solid State Physics and Statistical Physics                  
Structure of Solids - Thermal Properties of Solids - The Free Electron Theory - 
Applications of Statistics of Gases - Application of quantum Statistics to Other 

Systems  

 

PHY 335: Electronics and Electrodynamics                                   
Introduction to semiconductor Devices -Transistor Characteristics and transistor 

Amplifier - Feedback Amplifier and oscillators - Maxwell's Equations - Wave 

Propagation and Plane Waves - Emission of E.M. radiation. 
  

PHY 336: Mathematical Physics                                                    
Complex Variable - Differential Equations - Some Special functions. 
 

PHY 341: Solid State Physics and Electronics                      
Single Crystals, Bragg's Law and crystal Defects - Mechanical and electrical 

properties of metals - Semiconductors and magnetic Materials. 
Circuits and Signals -Electrical quantities, circuit principles, and signal processing 

circuits - Electronic devices - Digital Electronics 
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PHY 341: Solid State Physics and Electronics                             
Single Crystals, Bragg's Law and crystal Defects - Mechanical and electrical 
properties of metals - Semiconductors and magnetic Materials. 

 

PHY 351 & PHY 352 : Selected Topics                
There are applied courses in physics selected and reported from the department 
according to the progress and advance in the  field of physics.  

 

PHY 353: Nuclear Physics                                   
Natural radioactivity and the laws of radioactive transformation - Alpha decay and 

beta decay - Interaction of radiation with matter - Accelerators of charged particles - 

Nuclear radiation detectors - Nuclear reactors.  
 

PHY 361: Geomagnetic and Radiation Measurements            
The structure of Nucleus - Nuclear Models and the Elements of Nuclear Physics - 

Properties of radiations - Production of Radioisotopes - Interaction of radiations 
with Matter. 

 

PHY 371: Electric Circuits and Electronics                                
Analog electronics - Alternating current circuits. 

 

PHY401: Quantum Mechanics and Electrodynamics             
Matrix Formulation of Quantum Mechanics - Approximate Methods for Bound 

States - Relativistic Wave Equations - Collision Theory - The Special Theory of 

Relativity - Motion of Charged Particles in Electromagnetic Fields. 

 

PHY 402: Electronics and Environmental Physics                 

Principles of telecommunications - Analog and digital modulation techniques - 

Radio receivers and radio transmitters systems and circuits. 
 

PHY 402: Electronics and Environmental Physics       

The forces of nature ï Energy - Heat and radiation - Solids, liquids and gases - The 

Earthôs climate and climate change - Sound and noise - Radioactivity and nuclear 
physics. 

 

PHY 403: Mathematical Physics&Computational Physics   
Detailed Studies of some special functions - Partial differential equations and uses 

of science studies - Boolean Algebra and Logic Networks -Microprocessor 

Architecture - Microcomputer Programming - Introduction to FORTRAN 
Programming - Arithmetic Statements - Numerical Input - Output and transfer of 

Control. 

  

PHY 404:  Selected Topics                                               
Electron optics -  solar physics - Adaptive optics / nonlinear optics , Diffractive optics.   
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PHY 405: Research Topics                                                      

  

PHY 406: Quantum Mechanics & Solid State Physics           

Matrix Formulation of Quantum Mechanics - Approximate Methods for Bound 

States - Relativistic Wave Equations - Collision Theory - Magnetic Properties of 

Solids - Dielectric Properties of Solids.  

 

PHY 407: Electronics and Laser Physics                               

Microwave propagation and microwave electronics - Laser light and basic Laser 
principles, Radiative Broadening - Laser Exposition, He - Ne Laser - Molecular 

laser, CO2 Laser, Chemical laser - Solid state laser: Doped semiconductor laser.  

 

PHY 408: Nuclear Physics and Reactors                                

Properties of the Nucleus - Nuclear Stability and Binding Energy -Gamma Decay - 

Shell Model - Collective Model - Nuclear Reactions - Nuclear Fission - Nuclear 

Energy Sources.Fission and fussion reactors 

 

PHY 409: Selected Topics                                                    
Medical physics -  Relativistic electrodynamics, microstructures. 
 

PHY 410: Research Topics                                              

 

PHY 411: Condensed Matter, Defects and Crystallography    
Mechanical Tests - Elastic properties ï Dislocation - Fracture - Strengthening 

Mechanisms - Micro plasticity of crystals - Plastic Deformation ïcrystallography 

(fine stricture)  
 

PHY 412: Metal Physics, Polymers and Composite Materials          

Tensile Test - Hardness Test, creep & stress Rupture - Work - Hardening and 
Recrystallization - Polymers and methods of  investigating polymer structure  

 

PHY 413: Electrodynamics and its applications                      
The Special Theory of Relativity - Covariant Formulation of Electrodynamics - 
Motion of Charged Particles in Electromagnetic Fields. 

  

PHY 414: Amorphous Materials    
Ceramic and other Inorganic nonmetallic - Viscous behavior of glasses - Fabrication 

of ceramic bodies - Strength of ceramics - Cement and concrete ï Graphite - 

Elastomers and Rubber - Wood 
 

PHY 415: Selected Topics                                                 

Mnltilayers techniques of semiconducting and optoelectronic materials and their 

applications -  Quasicrystalline  materials. 
 

PHY 416: Research Topics                                                 
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PHY 417: Condensed Matter, Magnetism and Superconductors      
Surface and electronic material physics - Magnetism and Magnetic Materials ï 
Superconductivity. 

 

PHY 418: Technology of Semiconductors Tools & Renewable Energy  

Technology of semiconductor Devices -  Thermoelectric Power - Bipolar 
transistors, unipolar Devices - Metal semiconductor contacts -  Renewable Energy 

Materials. 

 

PHY 419: Mathematical Physics & Computational Physics  

Detailed Studies of some special functions - Partial differential equations and uses 

of science studies - Boolean Algebra and Logic Networks -Microprocessor 
Architecture - Microcomputer Programming - Introduction to FORTRAN 

Programming - Arithmetic Statements - Numerical Input-Output and transfer of 

control. 

 

PHY 420: Thermodynamics of Alloys                                     
Hume-Rothery rules for solubility -  Thermodynamics of Solids - Free energy of 

binary systems - Comparison of free energy and phase in equilibrium - Non-
equilibrium solidification - The rate of approach to equilibrium ï Nucleation - The 

preparation of very pure materials. 

 

PHY 421: Selected Topics                                                    
Thin film techniques for ceramic - The characterization of thin superconducting 

film and devices - solar energy Materials -Solid state ionic. 

 

PHY 422: Research Topics             

 

PHY 431: Electronics and Circuits                                 
The physical foundations of electric circuits and circuit analysis  

 

PHY 432: Telecommunication and Antennas                                  

Receiver circuits and FM receivers - Transmitting circuits and digital transmitters - 
Antenna characteristics. 

 

PHY 433: Quantum Physics & Solid State Physics              
The Development of Quantum Mechanics - Schrodinger Theory of Quantum 

Mechanics - Solutions of Some One Dimensional Systems - Operators and wave 

Equation in Three Dimensions - X-rays - Interatomic Forces and Classification of 
Solids - Thermal properties of solids - Free and band Electron theory of Solids - 

Imperfection in Crystals - Introduction to semiconductor Devices - Transistor 

Characteristics and transistor Amplifier - Feedback Amplifier and oscillators. 

 

PHY 434: Electromagnetism                                               

Maxwellôs equations and plane electromagnetic waves.  
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PHY 435: Selected Topics                                                   
Fiber optics - Metrology ï optoelectronics.  

 

PHY 436: Research Topics                        

 

PHY 437: Electronics and Circuits          
Elementary amplifier stages - Analog Signal Processing. 

 

PHY 438:Computer Networks and Computer Architecture     

Microcomputers and Basic connectivity -Advanced Network Concepts ï

Networking and Multimedia technology. 
 

PHY 439: Optical Communications and Data Transmission      

Physical communications channels - Optical communications.  

 

PHY 440: Lasers, Physics and Environmental Engineering         

Spontaneous and stimulated radiations - Laser applications and holography - Energy 

resonances, power from natural sources - Fossil fuels, nuclear power. 
 

PHY 440: Laser Physics and Environmental Engineering    

Environmental and Ecology - Ecosystems and their fundamental attributes - 
Features, characteristics & growth in Ecosystems - Environmental Pollution - 

Environmental Management - Pollution control methodologies - Environmental 

Protection Laws and Standards. 

 

PHY 441: Selected Topics     

Health physics ï Astronomy - Imaging physics.  

 

PHY 442: Research Topics     

 

PHY 451: Laser Physics and Nuclear Physics                  

Introduction to Laser - Fourier optics and spatial filtering - Optical fibers - Speckle 
photography and speckle interferometery - Introduction to non-linear optics - The 

Structure of the Nucleus - Brief Discussion of Nuclear Properties - Accelerating 

Machines as Used in Nuclear Physics - The measurement and Detection of Charged 
Particles - Nuclear Reactions - Nuclear Models and Magic Numbers. 

 

PHY 452: Quantum Mechanics and Electrodynamics           
Wave Equation in three Dimensions - Approximate Methods for Bound States - 

Maxwellôs Equations - Wave  Propagation and Plane Waves. 

 

PHY 454: Solid State Physics and Electronics                       
The Band theory of Solids - The Electron Distribution in Insnlators and 

Semiconductors - The Conductivity of Metals ï Ferromagnetism - Pulse technique - 

Operational Amplifier and Applications - Logic and logic Circuits - Digital 
Electronics. 
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PHY 455: Computer Science and Programming Languages    
Boolean Algebra and Logic Networks - Memory Circuits -   Microprocessor 

Architecture - Microcomputer Programming - Introduction to FORTRAN 

Programming -  Arithmetic statements - Numerical Input - Output - Transfer of 

control - ARRAYS and Subscripted variables - Functions and Subroutines. 

 

PHY 456: Selected Topics in Physics 

 

PHY 452: Quantum Mechanics and Electrodynamics      

Wave Equation in three Dimensions - Approximate Methods for Bound States - 

Maxwellôs Equations - Wave propagation and plane waves. 

 

PHY 453: Mathematical Physics                                             
Complex Variable - Differential Equations - Some Special functions.  

 

PHY 454: Solid State Physics & Electronics              

The Band theory of solids - The Electron Distribution in Insulators and 

Semiconductors - The Conductivity of Metals ï Ferromagnetism - Pulse technique - 
Operational amplifier and applications - Logic and logic Circuits - Digital 

Electronics. 

 

PHY 455: Commputer Science and Programming Languages     

Boolean Algebra and Logic Networks - Logic Components - Memory Circuits - 

Microprocessor Architecture - Microcomputer Programming. 

Introduction to FORTRAN Programming :  Arithmetic Statements - Numerical 
Input ï Output - Transfer of control -ARRAYS and Subscripted Variables - 

Functions and Subroutines. 

 

PHY 456: Selected Topics in Physics                        

 

BIOPHY 201: Introduction to Biophysics                                                      
Functional organization of the human body and control of the internal environment 
- Transport of ions and molecules through the cell membrane -Theoretical   basis of 

bioelectrical potentials - Ionizing and nonionizing radiation - Physical properties of 

living plant and animal cells - Waves and sound . 
 

BIOPHY 202: Waves and Bioatomic spectra                                   
Mechanical, sound and electromagnetic waves - Sound and light in medicine  -Bohr 
quantum Theory for hydrogen atom spectra - Physics of diagnostic x ï rays.  

 

BIOPH 301:  Bioelectronics  and Bioquantum mechanics           
AC & DC power supplies - Biological preamplifiers and amplifiers - Frequency 
generator - Physical and mathematical preliminaries - One dimensional Solution of 

Schrodinger equation - Measurements and uncertainties - The Hydrogen atom.  
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BIOPH 302: Radiation Biophysics and Health physics               
Atomic and nuclear structure - Radioactivity - Interaction of radiation with matter - 

Biological effects of radiation.  

 

BIOPH 303:  Molecular Biophysics and Modelling                    
The chemistry of living systems - DNA & RNA chains - Photosynthesis & 

respiration - Molecular transport in living systems - Dynamic processes and 

interacting dynamic processes - Feedback control and stability of biological systems 
- Curve fitting, estimating the parameters ï Computing.  

 

BIOPH 401: Radiation biophysics and measurements          
Radiation protection guides - Health physics instrumentation -  External radiation 

protection - Internal radiation protection - Principles of control.  

 

BIOPH 402: Molecular Biophysics                       
Nuclear magnetic resonance studies of the phospholipids bilayer - Electron spin 

resonance - Absorption and circular dichroism  spectroscopy's - Fluorescence 

spectroscopy - Infrared membrane spectroscopy - Raman spectroscopy - Low - 
angle x - ray diffraction.  

 

BIOPH 403: Selected Topics                                         
They are applied courses in biophysics selected and reported from the department 

according to the progress and advance in the fields of biophysics  such as 

Diagnostic radiation Laser techniques and applications - Environmental biophysics  

 

BIOPH 404: Techniques                                                
Electrode techniques - Microscope techniques - Endoscope technique -Ultrasound 

technique. 
  

BIOPH 405: Scientific Essay                                          
The student selects a recent Subject in one of the environmental fields of Biophysics 

to search and write about it a scientific essay. The aim is to learn the essentials and 
the correct way for scientific research.    

 

BIOPH 406: Membrane Biophysics, Control and communication     
Membrane structure and membrane theory - Mechanisms of transport -Molecular 

properties of ionic channels. 

 

BIOPH 407: Medical Biophysics and physical therapy          
Forces on and in the body - Physics of the Skeleton - Applications of electricity and 

magnetism in medicine - Physics of radiation therapy. 

 

BIOPH 408: Selected Topics                                         
There are applied courses in biophysics selected and reported from the department 

according to the progress and advancement of the fields of biophysics   
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BIOPH 409: Research project                                               
A Point of research selected and reported to teach the student how  he could obtain 

correct data, scientific representation for such data, making discussion and 

conclusion- Finally preparing a small thesis for this work.  

 

BIOPH 451: Laser Physics & Nuclear Physics               

Introduction to laser - Fourier optics and spatial filtering - Optical fibers -Speckle 

photography and speckle interferometery -Introduction to non-linear optics - The 
Structure of the Nucleus - Brief Discussion of Nuclear Properties - Accelerating 

Machines as Used in Nuclear Physics -The measurement and detection of Charged 

Particles - Nuclear Reactions -Nuclear Models and Magic Numbers. 

 

BIOPH 461: Computer Physics     
See course PHY 202.              

 

BIOPH 462: Electronic Optics                                                 
Basic laws of electromagnetic theory - Black body radiation - Quantization of the 

light field of electron wave field - Interaction between light field and matter - 
Dissipation & fluctuations in quantum optics. 
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Program Title : B.Sc. in Entomology 
(Single Major) 

Program Courses 
First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 

Entomology 
4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
CHEM 336 Organic Chemistry 2 4 

STAT 311 BioStatistics 2 - 

ENT 301 Morphology and Anatomy 4 4 

ENT 302 Ecology and Economic Entomology 4 4 

ENT 303 Principles of Pest Control and Acarology 3 2 

ENT 304 Special Topics 2 - 

ENT 305 
Cytology and Genetics and Principles of Genetic 

Engineering 
3 2 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
BIOCH 351 Biochemistry 2 2 

ENT 306 Taxonomy and Evolution 4 4 

ENT 307 Medical and Veterinary Entomology and Techniques 4 6 

ENT 308 
Insect Transmission  of Plant Diseases and 

Microbiology 
4 4 

ENT 309 Special Topics 2 - 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
BIOCH 451 Biochemistry 2 2 

STAT 411 Biostatistics and Computer Programming 2 2 

ENT 401 Insect Physiology 4 4 

ENT 402 Molecular Biology and Immunology 4 4 

ENT 403 Special Topics 2 - 

ENT 404 Applied Entomology and Genetic Engineering 2 4 

ENT 405 Scientific Essay 2 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BIOPH 421  - - 

ENT 406 
Insecticide Toxicology and Resistance  and 
Integrated Pest Management 

4 4 

ENT 407 
Behavior and Entomopathogens and Biological 

Control 
4 6 

ENT 408 Pollution and Protection of the Environment 2 2 

ENT 409 Population Dynamics and Embryology 2 4 

ENT 410 Special Topics 2 - 

ENT 411 Essay 2 - 
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Program Title : B.Sc. in Entomology and Chemistry 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 
Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 
Entomology 

4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic and Analytical Chemistry 3 2 

CHEM 323 Selected Topics in Chemistry 3 2 

ENT 302 Ecology and Economic Entomology 4 4 

ENT 311 Morphology and Anatomy and Cytology and Genetics 3 4 

ENT 313 Special Topics 2 - 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Vhemistry 3 2 

CHEM 326 Selected Topics in Chemistry 3 2 

ENT 312 Taxonomy and Evolution 3 4 

ENT 314 Special Topics 2 - 

ENT 315 
Medical and  Veterinary Entomology and Principles of 

Pest Control 
4 4 

 
Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 - 

ENT 421 Insect Physiology 3 4 

ENT 422 
Pathology, Pollution and Protection of the Environment 

and Biological Control 
4 4 

ENT 423 Special Topics 2 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
CHEM 416 Hetrocyclic Chemistry and Alkaloids 3 4 

CHEM 417 Inorganic and Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 2 

ENT 424 
Insecticide Toxicology and Resistance and Integrated 

Pest Management 
4 4 

ENT 425 Acarology, Genetic Engineering and Molecular Biology 3 4 

ENT 426 Special Topics 2 - 
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Program Title : B.Sc.  in Entomology and Biochemistry 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title 
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 

Entomology 
4 6 
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Third Year ï First Semester 

Career Title  
No of hours / Week 

Lecture Practical 

BIOCH 301 Enzymes and Vitamins 3 4 

BIOCH 302 Carbohydrate Energy and Metabolism 3 4 

BIOCH 303 Lipids and Inorganic Metabolism 3 4 

ENT 302 Ecology and Economic Entomology 4 4 

ENT 311 
Morphology and Anatomy and Cytology and 

Genetics 
3 4 

ENT 313 Special Topics 2 - 

 

Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
BIOCH 306 Hormones and  Tissue Chemistry 3 4 

BIOCH 310 Proteins and Nucleic Acid Metabolism 3 4 

BIOCH 311 Microbial Biochemistry 3 4 

ENT 312 Taxonomy and Evolution 3 4 

ENT 314 Special Topics 2 - 

ENT 315 
Medical and  Veterinary Entomology and Principles of 

Pest Control 
4 4 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
BIOCH 401 Biological Fluids and Biological Functions 4 4 

BIOCH 402 Instrumental Analysis and Chromatography 3 4 

BIOCH 410 Environmental Biology 2 - 

ENT 421 Insect Physiology 3 4 

ENT 422 
Pathology, Pollution and Protection of the Environment 

and Biological Control 
4 4 

ENT 423 Special Topics 2 - 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
BIOCH 404 Molecular Biology and Genetic Engineering 4 4 

BIOCH 406 Immunology and Cancer Biology 3 4 

BIOCH 411 Biotechnology 2 2 

ENT 424 
Insecticide Toxicology and Resistance and Integrated 

Pest Management 
4 4 

ENT 425 
Acarology, Genetic Engineering and Molecular 

Biology 
3 4 

ENT 426 Special Topics 2 - 
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Program Title : B.Sc. in Entomology and Microbiology 
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

ZOO 101 General Zoology 3 4 

Language 1 English  2 - 

 
First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

ZOO 102 General Zoology and Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 
Analysis) 

2 - 

ZOO 201 Chordate Biology and Evolution 4 4 

Language 3 English 2 - 

 
Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

ZOO 202 
Invertebrate Systematics , Genetics, General 

Entomology 
4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 
MICR 303 Achinomycetes, Parasitology and Virology 3 4 

MICR 311 Molecular Biology and Microbial Genetics 3 2 

MICR 312 Environmental and Applied Microbiology 3 2 

ENT 302 Ecology and Economic Entomology 4 4 

ENT 311 Morphology and Anatomy and Cytology and Genetics 3 4 

ENT 313 Special Topics 2 - 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
MICR 313 Mold and Yeast Fungi 3 4 

MICR 314 
Systematic,  Bacteriology and Control of 

Microorganisms 
3 4 

MICR 315 
Poisons, Enzymology and Microbial Growth 

Regulators 
3 - 

ENT 312 Taxonomy and Evolution 3 4 

ENT 314 Special Topics 2 - 

ENT 315 
Medical and  Veterinary Entomology and Principles of 

Pest Control 
4 4 

 
Fourth Year ï First  Semester 

Code Title  
No of hours / Week 

Lecture Practical 
MICR 411 Medical Microbiology 3 4 

MICR 412 Molecular Biology and Genetic Engineering 3 4 

MICR 413 Industrial Microbiology 3 - 

ENT 421 Insect Physiology 3 4 

ENT 422 
Pathology, Pollution and Protection of the Environment 

and Biological Control 
4 4 

ETN 423 Special Topics 2 - 

 

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 
MICR 414 Plant Pathology 3 4 

MICR 415 Physiology and Metabolism 3 4 

MICR 416 Soil and Petroleum Microbiology 3 - 

ENT 424 
Insecticide Toxicology and Resistance and Integrated 

Pest Management 
4 4 

ENT 425 
Acarology, Genetic Engineering and Molecular 

Biology 
3 4 

ENT 426 Special Topics 2 - 
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Entomology Courses Description 
 
ENT 301: Morphology and Anatomy 

Part 1: Morphology. 

General morphological character of phylum Arthropod and class Insect. The 
integument: structure, function, processes and appendages .Structure of body 

regions: Head: origin, position relative to body, sclerites, antennae and their 

modifications- mouth parts (generalized type & modifications)- feeding mechanism. 
Thorax: structure, sclerites, wing (articulation-types-venation- movement), legs 

(structure- articulation- modifications - movement). Abdomen: structure, 

appendages not associated with reproduction, male and female genitalia and 

modified ovipositor. 
The endoskeleton: The tentorium, endothorax and the abdominal endoskeleton 

Development and metamorphosis:The egg: hatching, post-embryonic development. 

Metamorphosis: types of metamorphosis, larvae& pupae- emergence from cocoon -
development of adult feature.  

Part 2: Anatomy. 

The digestive system: general structure, the fore-, mid- and hind gut (histology). 
The circulatory system: diaphragms and sinuses, dorsal vessel, accessory pulsating 

organs, circulation, the haemolymph. 

The respiratory system: trachea and their arrangement, air sacs, spiracles, types of 

respiratory systems, respiration in aquatic and endoparasitic insects. 
The muscular system: anatomy and histology of the muscles, arrangements of the 

muscles.The male reproductive system: general structure, testis, structure of sperm 

tubes, male accessory glands.The female reproductive system: general structure, 
ovary, types of ovarioles, oviducts, genital chamber and its derivatives, 

spermatheca, accessory glands, fertilization. Type of reproduction.The nervous 

system: general structure, the nerve cell, the central nervous system (CNS), the 

visceral and peripheral nervous systems. The sense organs: mechanoreceptors, 
auditory organs, chemoreceptors, temperature and humidity, receptors, vision and 

visual organs. The excretory organs: Malpighian tubules, fat body, other excretory 

organs and tissues. Glands and organs of secretion: exocrine and endocrine glands, 
concise reference is made to the physiology of each system. 

 

ENT 302: Ecology and Economic Entomology 
Part 1: Ecology  

Introduction: definitions and history of ecology ï subdivisions of ecology ï value of 

ecological information.  

Components of the environment and their effects on an insect chance to survive 
develop and reproduce: Weather factors; temperature ï moisture ï light; Food; 

Biodiversity, gene banks and bionomics. 

Diapause phenomenon in insects: types of diapause and life cycles ;intensity of 
diapause ;factors inducing or terminating diapauses; importance of diapause.  

Molecular population genetics of insects: molecular DNA; sequence variation ; 

frequency distribution of DNA polymorphism; levels of nucleotide heterozygosity. 
Analysis of population parameters.  
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Part 2: Economic Entomology 

Introduction - Economic pests - Importance of insects to man: Commercial products 
derived from useful insects: silk, honey, bees wax, shellac, cochineal and other dyes 

- Insect predators and parasites "examples" -  Insects as: pollinizers, soil builders, 

subject for scientific study, food of man and animals, as scavengers - Pests attacking 

cotton, sugar cane, corn, leguminous plant crops, fruit trees, stored    grains and 
their products, vegetables. Insects as vectors of phytopathogenes: adaptation of 

insect vectors of phytopathogenes, types of phytopathogenes transmitted by insects: 

non-microbial and microbial diseases in agriculture; crops - Recombinant DNA 
technology and insect control. 

 

ENT 303: Principles of Pest Control and Acarology 
Part 1: Principles of pest control. 

Identify insect pest economic threshold (economic-level importance of control). 

Basic requirements for insect control. Natural control measures. Applied control 

measures. Legal control Cultural control. Physical control and mechanical control. 
Biological control. Genetic control including genetic engineering. Chemical control. 

Attractants. Repellants. Antifeedants. Hormones. Integrated control ïpest control 

management. Molecular analysis of insect meiosis and sex ratio distortion. 
Part 2: Acarology. 

O: Acarina (ticks &mits). F: Argasidae (soft ticks) External morphology. 

F: Ixodidae (hard ticks), External morphology. Classification (key to families and 
genera of adult male and female ticks). Life cycle of soft ticks. Life cycle of hard 

ticks. Habits and habitat of soft ticks. Habits and habitat of hard ticks. Control of 

hard and soft ticks. Internal anatomy of ticks -  (digestive system and reproductive 

systems). 
 Mites: External morphology and general anatomy of mite. 

F: Sarcoptidae (endoparasites) Morphology, development, habits and habitat and 

control. 
F: Demodicideae (hair follicle mite). F:Dermanyssidae (rate mite)(ectoparasites). 

F: Trombidiidae (Harvest mites) . Morphology, development, habits and habitat and 

control. 

F: Pyroglyphidae (house dust mite). Morphology, development, habits and habitat 
and control. 

 

ENT 304: Special Topics 

 

ENT 305: Cytology and Genetics and Principles of Genetic Engineering 

Part 1: Cytology and Genetics. 
Cytology: Cell biology: Plasma membrane and cell permeability, cytoplasm 

(endoplasmic reticulum and function), ribosomes, ergatoplasm, microsomes, Golgi 

complex, mitochondria, lysosomes, centrosome, nucleus. Cell growth: mitosis and 

meiosis Chromosome structure: shape, number, kariotype, special types of 
chromosomes, variations in chromosome structure, variations in chromosome 

number. Genetics: The cell theory of heredity. Mendelian laws. Dominance and 

recessiveness. Chromosomal theory of heredity. Gene linkage and crossing over. 



Student Affairs   

  -132-  

Chromosme mapping. Mutation.  

Part 2: Principles of Genetic. 
Biological and molecular definitions of the gene. DNA manipulating enzymes. 

Applications of genetic engineering in insects; plants, medicine and industry. 

Molecular and embryological cloning. 

 
ENT 306: Taxonomy and Evolution 

Part 1: Taxonomy. 

Introduction: classification, nomenclature, and the main taxonomic characters. 
Identification and types of taxonomic keys. Class Insecta: subclass Apterygota (4 

orders). Subclass Pterygota, division Exopterygota (14 orders), application of keys. 

Division Endopterygota (9 orders), application of keys. One or two trips to collect 
insects and application of the suitable taxonomic keys to identify and name the 

collected specimens. Notes on the economic importance of the species.  Variations 

in Insects. Wings and wing venation in different orders. 

Part 2: Evolution. 
Introduction about evolution meaning and history. Theories of the origin of 

arthropods, Insects. Evidences of evolution. Species ,population concept, 

phylogeny, adaptation and genetic distances. Zymogram analysis ï Restriction 
fragment length polymorphism. 

 

ENT 307: Medical and Veterinary Entomology and Techniques 
Part 1: Medical and Veterinary Entomology. 

Introduction: Medical importance of the Arthropods: as direct agents of diseases, as 

transmitters of diseases and as intermediate hosts. Epidemiology of the arthropod-

transmitted diseases: the vectors- the causative agents ï the vertebrate hosts. Insect 
groups of medical and veterinary importance : cockroaches , bugs , lice , fleas , 

dipterous insects (biting and non-biting gnats, mosquitoes, biting and non-biting 

flies), other insect groups. Other arthropods of medical and veterinary importance: 
ticks and mites. General methods of control.  

Part 2: Techniques. 

 Introduction. Preparation of histological section. Collecting mounting. Preserving 

insects. Training on different techniques. 
 

ENT 308: Insect Transmission  of Plant Diseases and Microbiology 
Part 1: Insect Transmission of Plant Diseases. 
Introduction and the relations between insects and plants. Adaptation of insects to 

phytopathogenic transmission. Non microbial plant diseases. Bacterial diseases. 

Fungal diseases. Viral diseases, recombination DNA technology and insect control. 
Field trip.  

Part 2: Microbiology. 

Introduction- Primary divisions of microorganisms-Importance of studying 

microorganisms- Microbiological techniques ï Principles of microbial nutrition ï 
Microscopy ï Virology , bacteriology ,rickettsia ,mycology , algae , protozoa , 

nematode ï Interrelationships between insects and microorganisms . Microbial 

culture. Environment. Insect bacteria. Serological techniques. Biodiversity. 
Microbial genetics. Multiplication. 
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ENT 309: Special Topics 
 

ENT 311: Anatomy and Morphology and Cytology and Genetics 

Part 1: Anatomy. 

The internal anatomy of the digestive system. The internal anatomy of the excretory 
system. The internal anatomy of the respiratory system. The internal anatomy of the 

circulatory system. The internal anatomy of the reproductive system. The internal 

anatomy of the nervous system. The internal anatomy of the muscular system. 
Glands and organs of secretions.  

Part 2: Morphology. 

General morphological characters of phylum Arthropoda and Class Insecta. General 
structure of the insect body wall. Structure of the body regions and endoskeleton: 

head, thorax, abdomen and their appendages. Development and metamorphosis: 

egg, moulting, types of larvae and pupae.  

Part 3: Cytology and Genetics. 
Cytology: Cell biology: plasma membrane and cell permeability. Cell growth: 

mitosis and meiosis. Chromosome structure. Genetics: The cell theory of heredity. 

Mendelian laws. Dominance and recessiveness. Chromosome theory of heredity 
(e.g. Drosophila). Gene linkage an crossing-over 

 

ENT 312: Taxonomy and Evolution 
Part 1: Taxonomy. 

Introduction: classification, nomenclature, and the main taxonomic characters. 

Identification and types of taxonomic keys. Class Insecta: subclass Apterygota (4 

orders). Subclass Pterygota, division Exopterygota (14 orders), application of keys. 
Division Endopterygota (9 orders), application of keys. One or two trips to collect 

insects and application of the suitable taxonomic keys to identify and name the 

collected specimens. Notes on the economic importance of the species.  Variations 
in Insects. Wings and wing venation in different orders. 

Part 2: Evolution. 

Introduction about evolution meaning and history. Theories of the origin of 

arthropods, Insects. Evidences of evolution. Species ,population concept, 
phylogeny, adaptation and genetic distances. Zymogram analysis ï Restriction 

fragment length polymorphism. 

 
ENT 313: Special Topics 

 

ENT 314: Special Topics 
 

ENT 315: Medical and Veterinary Entomology and Principles of Pest Control 

Part 1: Medical and Veterinary Entomology. 

Introduction, definitions, direct agents of disease Dictyoptera, Hemiptera, Anoplura, 
Mallophaga. Siphonaptera Diptera , SO. Nematocera, midges, mosquitoes Medical 

importance of mosquitoes Sandflies, black flies, Brachycera, Cyclorrhapha 

(houseflies, tsetse, stable flies. Myiasis, ticks, mites Epidemiology: definitions, risk 
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analysis, vectors. Epidemiology: Pathogens. Epidemiology: Human and animal 

Reservoir hosts. Epidemiology: Environmental Leishmania epidemiology. RVF 
epidemiology. Vector Control: General methods of control . 
Part 2: Principles of pest control. 

Identify insect pest-economic threshold level-economic importance of control. 

Basic requirements for insect control. Natural control measures. Applied control 
measures. Legal control. Cultural control. Physical control and mechanical control. 

Biological control. Genetic control including genetic engineering. Chemical control. 

Attractants. Repellents. Antifeedants. Hormones. Integrated control-pest control 
management. 

 

ENT 401: Insect Physiology 
Structuse, chemistry and function of the cuticle - molting, new cuticle formation. 

Ffeeding and food selection. Digestive system functions and anatomical 

differentiation, digestion, digestive enzymes and absorption. Exertion: Malpighian 

tubules ï nitrogenous waste products ïmechanism of excretion. Blood circulation, 
heart beats, haemolymph constituents and functions. Respiration= mechanism of 

respiration, functions of air sacs, spiracles, respiration in aquatic and endoparasitic 

insects. Nervous system , resting and action potentials passage of impulses across 
the axons and synapses. Muscle construction and fuels. Reproduction : 

gamesomeness, fertilization parthenogenesis. Endocrine organs : hormones and 

pheromones and their functions. 

 

ENT 402: Molecular Biology and Immunology 

Part 1: Molecular Biology. 

Nucleic acids & genetic information The Central Dogma The structure of DNA 
Chromosomes of Viruses, E.coli and yeasts DNA replication Regulation of DNA 

synthesis Synthesis of proteins RNA synthesis and gene control in prokaryotes and 

eukaryotes  
Part 2: Immunology. 

Cellular defense response in insects, Main events in insect immune reactivity, The 

response of foreign tissue transplants in insects, Graft rejection in insects, Insect 

immune proteins 
 

ENT 403: Special Topics 
 
ENT 404: Applied Entomology and Genetic Engineering 

Part 1: Applied Entomology. 

Introduction and concepts, New trends in application (e.g. laser), Insect mass 
rearing. Reading pesticide label. Precautions for the safe use of pesticides. First 
Aid in case  of accidental poisoning. Radiobiology.  
Part 2: Genetic Engineering. 

Recombinant DNA technology. Gene cloning vectors. Genomic. DNA library. C 
DNA library. Isolation of cloned genes. Using yeast to study eukaryotic gene 

expression. Molecular Entomology. 
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ENT 405: Scientific Essay 

 

ENT 406: Insecticide Toxicology and Resistance  and  Integrated Pest 

Management  
Part 1: Insecticide Toxicology and Resistance. 

Classification of insecticides. Study of examples of each insecticide group. Mode 
and site of action of different groups. Properties of insecticide carriers. Insecticide 

formulation. and field application Laboratory application of insecticides. Estimation 

of insecticide residues in a sample. Histopathological effects of insecticides. 
Bioassay tests Statistical analysis of results of bioassay tests. Resistance 

mechanisms, inheritance and management. Economic and legal aspects of 

insecticide use 
Part 2: Integrated Pest 

Pest management concepts and economic threshold. IPM programs Construction of 

an insect framework strategy for IPM. Monitoring and evaluation of IPM program. 

 
ENT 407: Behaviour and Entomopathogens and Biological Control 

Part 1: Behaviour. 

Introduction. Genetic principles of behavior. Fundamentals of behaviour 
Sensory reception: mechano -,chemo -, hygro-, thermo- and photoreception. 
Basic responses and pattern of behaviour. Innate behaviour, kinesis, taxis.  
Learned behaviour:habituation, associative learning and latent learning. Behavioural 

periodicity: diurnal and nocturnal rhythms. Orientation: route finding by 
Hymenoptera, route dance in honey bee,  stimulus- response theory. Elements of 

behaviour, migration and communication. Observation of behaviour.  

Part 2: Entomopathogens. 

Introduction.  Non microbial injuries. Polyhedrosis viruses. Bacteria dieseas. 
Funga dieseas. Nematode dieseas. Protozoon dieseas. Epizootics. Symptoms 
and Pathology 
Part 3: Biological Control. 

Natural balance.  Biological factors influencing insect populations. Natural 
enemies. Characters of parasites and predators. Application of parasites and 
predators in insect control. Microbial control- utilization of insect pathogens as 
biocides. Advantages and disadvantages of using biological control agents. New 
trends in biological control 
 

ENT 408: Pollution and Protection of the Environment 
Soil pollution: desertization and erosion; causes and control measures. Water 

pollution. Air pollution. Noise. Radiation. Forests, pastures and animals; causes of 

deterioration and protective measures. Legislations  to control air, water and land 
pollution 

 

ENT 409: Population Dynamics and Embryology 

Part 1: Population Dynamics. 
Introduction. Population attributes Population density. Sampling techniques. 

Population distribution.Population regulation. Population dispersal.  
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Part 2: Embryology. 

The structure of the egg. Entrance of sperm and maturation division of the nucleus. 
Cleavage and lastoderm formation. Formation of the germ band and the primary 

dorsal organ, and the embryonic envelops (amnion& serosa). Gastrulation and 

formation of the inner layer. egmentation  and blastokinesis. Ectodermal structures: 

Mouth parts development. Formation of the digestive system  (Fore and hind guts). 
Nervous system. The tracheal system and embryonic cuticle. Mesodermal 

structures: Mid gut formation and the heart. Gonad rudiments. Muscular system. 

 
ENT 410: Special Topics 

To offer lectures on selected topics of specialized field in entomology according to 

the various  specialities of the members of the department.To give the student an 
opportunity to be acquainted with development and currently advanced work and 

research in the different fields of entomology. 

 

ENT 411: Essay 

 

ENT 421: Insect Physiology 

Structuse, chemistry and function of the cuticle ï molting, new cuticle formation. 
Feeding and food selection. Digestive system functions and anatomical 

differentiation, digestion, digestive enzymes and absorption. Excretion: Malpighian 

tubules ï nitrogenous waste products ï mechanism of excretion 
Blood circulation: heart beats- haemolymph constituents and functions 

Respiration: mechanism of respiration ï functions of air sacs ï spiracles respiration 

in aquatic and endoparasitic insects. Nervous system: resting and action potentials ï 

passage of impulses across the axons and synapses. Muscle construction and fuels. 
Reproduction: gametogenesis ï fertilization ï parthenogenesis 

 

ENT 422: Pathology, Pollution and Protection of the Environment and 

Biological Control 
Part 1: Pathology 

Introduction. Sterilization. Mechanical, physical and chemical injuries. Infectious 

diseases: protozoan and nematoda infections. Bacteria, Virus, Fungi: symptoms and 
pathology Infection and its epizootic. 

Part 2: Pollution and Protection of the Environment. 

Air pollution: methods of measuring and control. Noise: sources, effective doses- 
effects on hearing- methods of measuring and control- audiometry. Land pollution: 

sources- wastes (rural, urban and industrial). Forests, pastures and animals; causes 

of deterioration and protective measures. Soil: desertization and erosion; causes and 
control measures. Water pollution. Legislations  to control air, water and land 

pollution 

Part 3: Biological Control. 

Natural balance. Parasites. Predators. Microorganism.Biological factors influencing 
insect populations. New trends in biological control 

 

ENT 423: Special Topics 
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ENT 424: Insecticide Toxicology and Resistance and Integrated Pest 

Management 
Part 1: Toxicology and Resistance. 

Definition of toxicology. History and evolution. Classification of insecticides. 

Inorganic insecticides. Natural botanical. Chlorinated hydrocarbons. Organic 

phosphates. Carbamates. Pyrethroids.  Definition   of insect resistance. Cross 
Resistance. Vigor tolerance. Modes of resistance. Countermeasures for resistance. 

Genetic principles of resistance. Residue analysis. Legal aspects of insecticide use.  

Part 2: Integrated Pest Management. 
Conceptions IPM. IPM program . Strategy. Monitoring and evaluation. 

 

ENT 425: Acarology, Genetic Engineering and Molecular Biology 
Part 1: Acarology. 

O: Acarina (ticks and mits). 

F: Argasidae (soft ticks) External morphology. 

F: Ixodidae (hard ticks), External morphology. Classification (key to families and 
genera of adult male and female ticks). Life cycle of soft ticks. Life cycle of hard 

ticks. Habits and habitat of soft ticks.    Habits and habitat of hard ticks. Control of 

hard and soft ticks. Internal anatomy of ticks - (digestive system and reproductive 
systems). Mites: External morphology and general anatomy of mite. 

 F: Sarcoptidae (endoparasites) Morphology, development, habits and habitat and 

control. 
 F: Demodicideae (hair follicle mite). F:Dermanyssidae (rate mite)(ectoparasites). 

 F: Trombidiidae (Harvest mites) . Morphology, development, habits and habitat 

and control. 

 F: Pyroglyphidae (house dust mite). Morphology, development, habits and habitat 
and control.  

Part 2: Genetic Engineering and Molecular Biology. 

Structure of eukaryotic chromosomes. Biological definition of the gene. Molecular 
definition of gene. Gene control signals, control and mechanisms. Recombinant 

DNA technology. Gene cloning vectors. Genomic DNA library and cDNA library. 

Molecular entomology. 

 
ENT 426: Special Topics 
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Program Title : B.Sc.  in Zoology 
 (Single Major) 
Program Courses 

 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

Z 101 General Zoology 3 4 

Language 1 English  2 - 

 
First Year ï Second Semester  

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

Z 102 Invertebrate Taxonomy and General Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 
Analysis) 

2 - 

Z 201 Chordate Biology and Organic Evolution 4 4 

Language 3 English 2 - 

 
Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

Z 202 Invertebrates, Genetics and Entomology 4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BIOCH 361 Biochemistry 2 2 

CHEM 334 Organic Chemistry 2 4 

Z 301 Cell and Molecular Biology 3 4 

Z 302 Protozoology and Immunology 3 2 

Z 303 Advanced Invertebrates 4 4 

Z 304 Selected Topics in Zoology 4 - 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 335 Physical Chemistry 2 4 

Z 305 Physiology 3 4 

Z 306 Animal Ecology and Natural Resources 3 4 

Z 307 Developmental Biology and Microtechniques 4 4 

Z 308 Selected Topics in Zoology 4 - 

STAT 311 Biostatistics 2 - 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 433 Organic Chemistry 2 4 

Z 401 Physiology 4 4 

Z 402 Parasitology and Economic Zoology 4 4 

Z 403 Comparative Anatomy of Vertebrates and Animal 
Behavior 

4 4 

Z 404 Selected Topics in Zoology 2 - 

Z 405 Scientific Article 2 - 

 
Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 434 Inorganic Chemistry 2 4 

Z 406 Histology, Histochemistry and 

Immunohistochemistry 
4 4 

Z 407 Physiology and Molecular Genetics 4 4 

Z 408 Experimental Embryology and Aquatic Ecology 4 4 

Z 409 Selected Topics in Zoology 2 - 

Z 410 Research Project 2 - 
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Program Title : B.Sc.  in Zoology and Chemistry  
(Double Major) 
Program Courses 

First Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 101 General Botany & Microbiology 4 4 

CHEM 101 General Chemistry 3 4 

MATH 121 Mathematics (Algebra and Analytical Geometry) 2 2 

PHY 103 General Physics 2 4 

Z 101 General Zoology 3 4 

Language 1 English  2 - 

 

First Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 102 General Botany 3 4 

CHEM 102 General Chemistry 3 4 

PHY 104 General Physics 2 4 

Z 102 Invertebrate Taxonomy and General Entomology 4 4 

MATH 122 Mathematics (Calculus & Statistics) 2 2 

Language 2 English 2 - 

  

Second Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 201 General Botany & Microbiology 4 6 

BIOCH 201 Principles of Biochemistry 2 2 

CHEM 211 Organic Chemistry 3 4 

MATH 251 
Mathematics (linear Algebra and Mathematical 

Analysis) 
2 - 

Z 201 Chordate Biology and Organic Evolution 4 4 

Language 3 English 2 - 

 

Second Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

BOT 202 General Botany  (Taxonomy) 4 4 

CHEM 212 Physical Chemistry 3 2 

CHEM 213 Inorganic Chemistry 3 2 

PHY 251 General Physics 2 2 

Z 202 Invertebrate, Genetics, and Entomology 4 6 
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Third Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 324 Organic Chemistry 3 4 

CHEM 325 Physical Chemistry 3 4 

CHEM 326 Selected Topics in Chemistry 3 - 

Z 304 Selected Topics in Zoology 2 - 

Z 311 Cytology and Microtechniques 3 4 

Z 312 Animal Ecology and Parasitology 4 4 

 
Third Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 321 Organic Chemistry 3 4 

CHEM 322 Inorganic & Analytical  Chemistry 3 4 

CHEM 323 Selected Topics in Chemistry 3 4 

Z 308 Selected Topics in Zoology 2 - 

Z 314 Physiology 3 4 

Z 315 Protozoology and Advanced Invertebrates 4 4 

 

Fourth Year ï First Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 416 Organic Chemistry 3 4 

CHEM 417 Inorganic & Analytical Chemistry 3 4 

CHEM 418 Selected Topics in Chemistry 3 - 

Z 404 Selected Topics in Zoology 2 - 

Z 411 Physiology 4 4 

Z 412 Embryology and Animal Behavior 3 4 

  

Fourth Year ï Second Semester 

Code Title  
No of hours / Week 

Lecture Practical 

CHEM 413 Organic Chemistry 3 4 

CHEM 414 Physical Chemistry 3 4 

CHEM 415 Selected Topics in Chemistry 3 2 

Z 409 Selected Topics in Zoology 2 - 

Z 414 Histology and Histochemistry 3 4 

Z 415 Comparative Anatomy and Aquatic Ecology 4 4 
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Zoology 

 
Z 101: General Zoology 

Unit 1: Functional Morphology. 

Introduction to the anatomy and physiology of different organ systems in 
vertebrates.  

Unit 2: Cytology, Embryology and Histology. 

Introduction to the basic concepts of cytology (prokaryotes, eukaryotes, cell 
organelles, cell cycle, mitosis and meiosis) and embryology. Histology: the main 

types of animal tissues (epithelial, connective, muscular, and nervous tissues). 

 

Z 102: Invertebrate Taxonomy and General Entomology 

Unit 1: Systematic Invertebrate Zoology I. 

Principles of nomenclature and classification of the animal kingdom. Morphology 

and biology of representative examples and general reviews of the main taxonomic 
units of the Protozoa, Porifera, Coelenterata, platyhelminthes, aschelminthes, and 

Annelida.  An introduction to entomology. 

 

Z 103: Vertebrate Zoology and Histology (for Geology Students) 

Unit 1: Functional morphology. 

The anatomy and physiology of some vertebrate organ systems with special 

emphasis on the skeletal system.  
Unit 2: Histology. 

An introduction to histology; the main tissue types with selected examples. 

 

Z 104: Systemetic Zoology (for Geology Students) 

Principles of nomenclature and classification of the animal kingdom. Morphology 

and biology of representative examples, and general reviews of the main 
invertebrate phyla, with special emphasis on skeleton-forming animals. An 

introduction to chordate classification. 

 

Z 201: Chordate Biology and Organic Evolution 
Unit 1: Chordata. 

Morphology and biology of representative examples of the protochordata and the 

vertebrata including the agnatha, pisces, amphibia, reptilia, aves, and mammalia.  
Unit 2: Organic Evolution. 

Evidences and theories of organic evolution.  Evidences from fossils, comparative 

anatomy, embryology, physiology, biochemistry, taxonomy, and geographic 
distribution. 

 

Z 202: Invertebrates, Genetics and Entomology 

Unit 1: Systematic Invertebrate Zoology II. 
General morphology and biology of representative examples of the main taxonomic 

units of Arthropoda, Mollusca, and Echinodermata, with emphasis on the detailed 

internal anatomical structure of some selected examples. Reference is also made to 
biological and ecological important aspects.  
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Unit 2: Genetics. 

Study of the genetic material, chromosome banding, genetic code, gene expression, 
special types of genes, regulation of gene action, linkage and crossing over and their 

bearing on trait inheritance. 

Unit 3: General Entomology. 

An introductory study to the classification, morphology and importance of the 
various insect groups.  

 

Z 203: Histology and Invertebrates (for Biophysics Students) 
Unit 1:Histology. 

A brief account on embryology and cytology (prokaryotes, eukaryotes, cell cycle, 

mitosis and meiosis). The main types of animal tissues; epithelial, connective, 
muscular, and nervous tissues.  

Unit 2: Systematic Zoology. 

The modern theories of animal taxonomy. Emphasis is focused on the locomotory 

systems of different invertebrate groups. The coordination between the nervous 
system and the muscles.  Sensory organs of selected invertebrate animals. 

 

Z 204: Vertebrate Zoology (for Geology Students) 
Vertebrate taxonomy with special reference to the skeletal structures in various 

vertebrate groups. 

 

Z 301: Cell and Molecular Biology 

Part 1: Cell Biology. 

Instruments and methodologies in cell biology, chemical constituents of the 

protoplasm, cell membrane, cytoplasmic organelles (mitochondria, Golgi apparatus, 
lysosomes, peroxisomes, rough endoplasmic reticulum and smooth endoplasmic 

reticulum),  cytoskeleton, cytoplasmic inclusions, and nucleus.  

Part 2: Molecular Biology. 
The structure of DNA, DNA replication, RNA and protein synthesis, transcription, 

translation in Prokaryotes and Eukaryotes, recombinant DNA (recombinant DNA 

method, restriction enzymes, recombinant DNA vectors, isolation of genes using 

recombinant DNA molecules, analysis of a cloned gene sequence). Viruses, 
plasmids, and transposable genetic elements. DNA cloning and genetic engineering. 

 

Z 302: Protozoology and Immunology 
Unit 1: Protozoology. 

General biology, ecology and classification of the Protozoa. Structure and 

ultrastructure of protozoan nuclei and organelles, and recent theories explaining 
their functions. Reproduction and morphogenesis. Life cycle patterns of the main 

protozoan groups and their biological importance.  

Unit 2: Immunology. 

Innate immunity, phagocytes and Natural Killer (NK) cells. Acute phase proteins, 
complement, interferon, inflammation. Adaptive immunity, primary and secondary 

lymphoid tissues, lymphoid cell markers, T and B cells, third population cells 

lymphocyte activation. Mononuclear phagocytic system, major histocompatibility 
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complex (MHC). Antigens and their cellular distribution, immunoglobulin classes 

and subclasses, immunoglobulin variability and functions. Antigen recognition, T-
dependent and T-independent antigens, development of antibody response, cell 

cooperation in immune response, cell-mediated immunity and cytotoxicity.  The 

nature, origin and biological role of lymphokines. Autoimmunity and disorders of 

the immune system.  Evolution of the immune system. 
 

Z 303: Advanced Invertebrates 

Evolutionary classification and distribution of invertebrates. Morphology, biology, 
systematic review, and phylogenetic relations of the different invertebrate phyla 

from Porifera to Echinodermata. 

 

Z 304: Selected Topics in Zoology 

Miscellaneous topics chosen by the department to introduce the students to 

interesting issues and applications in the field and to increase the awareness with the 

recent advances. 
 

Z 305: Physiology 

Chemical composition of nutrients and principles of nutrition. The processes of 
digestion and absorption and their chemical and nervous regulation. Enzymes; their 

properties, kinetics, and mechanisms of actions. Intermediary metabolism, energy 

requirements, and transformation.  Interactions of major metabolic pathways. 
 

Z 306: Animal Ecology and Natural Resources 

Ecological relationships of animals at three different levels: Ecology of individual 

organisms, population ecology, and ecosystem. The study of living natural 
resources. The relationships of animals to important abiotic population dynamics, 

species interactions or coactions, community structure, biodiversity, and living 

resources including food, forest, rangeland, wild plant, and animal resources. 
 

Z 307: Developmental Biology and Microtechnique 

Unit 1: Developmental Biology. 

Phases of embryogenesis; gametogenesis, fertilization, cleavage, gastrulation, 
determination of organ rudiments and embryonic induction, organogenesis. The 

early embryonic development of mammals.  

Unit 2: Microtechnique. 
Methods of preparation of whole mounts, smears and permanent paraffin 

embedding, sectioning using microtomes, common fixatives and stains. 

 

Z 308: Selected Topics in Zoology 

Miscellaneous topics chosen by the department to introduce the students to 

interesting issues and applications in the field and to increase the awareness with the 

recent advances. 
 

Z 311: Cytology and Microtechnique 

Unit 1: Cytology. 
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Instruments and methodologies in cell biology, chemical constituents of the 

protoplasm, cell membrane, cytoplasmic organelles (mitochondria, Golgi apparatus, 
lysosomes, peroxisomes, rough and smooth endoplasmic reticulum, cytoskeleton, 

cytoplasmic inclusions, nucleus).  DNA and RNA, protein synthesis, cell 

differentiation, ageing, senility, and cell death.  

Unit 2: Microtechnique. 
Methods of preparation of whole mounts, smears and permanent sections.  Paraffin 

embedding, sectioning using microtomes, common fixatives and stains. 

 

Z 312: Animal Ecology and Parasitology 

Unit 1: Animal Ecology. 

Concepts of the biosphere and ecosystems, biotic and abiotic factors of the 
environment, food chains and ecological pyramids.  Interspecific and intraspecific 

interactions, organization and changes in communities, animal populations, 

biogeographical regions of the world, applied ecology, environmental pollution.  

Unit 2: Parasitology. 
Animal associations, types of parasites and hosts, main types of life cycles and 

hosts. Effect of parasites on invertebrates and vertebrates. Host reactions against 

parasites with particular emphasis on mechanism and types of immunity, and 
zoonosis. 

 

Z 314: Physiology 
Basics of nutrition. Physiology of the digestive system, mechanisms of digestion 

and absorption, e1ements of enzymology and kinetics of enzymes, intermediary 

metabolism. 

 

Z 315: Protozoology and Advanced Invertebrates  

Unit 1: Invertebrate Zoology. 

Evolutionary theories, taxonomic and systematic review of the major and minor 
invertebrate phyla. Emphasis is done on the characteristic features of the taxonomic 

units with phylogenetic importance.  

Unit 2: Protozoology. 

General biology, ecology and behavior of Protozoa.  Structure and ultrastructure of 
protozoan organelles and theories explaining their functions. Reproduction and 

morphogenesis. 

 

Z 341: Physiology and Comparative Anatomy (for Biophysics) 

Unit 1: Physiology. 

Energy production and transformation of energy, transport across cell membranes, 
ionic bases of cellular excitability, nervous and endocrine homeostatic mechanisms. 

Body fluids and their circulation, excretion of nitrogenous wastes, osmotic 

regulation and acid/base balance. Growth, development, and reproduction.  

Unit 2: Comparative Anatomy. 
Vertebrate characteristics, classification. Muscular system (action of skeletal 

muscles, axial muscles, appendicular muscles). Skeletal system (skull, vertebral 

column, limbs, and girdles). Nervous system (brain and cranial nerves, spinal cord 
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and spinal nerves, and autonomic nervous system).  Sense organs (olfactory organs, 

auditory organs, and eyes). 
 

Z 342: Neurophysiology (for Biophysics) 

Organization of the nervous system, structural plan and functions of different 

divisions, types and properties of neurons and glial cells, electrical activity in nerve 
fibers and nervous transmission, types of synapses and synaptic integration, ion 

gating and action potential, types of neurotransmitters, sensory receptors, neural 

control of involuntary effectors. Mode of action of some pharmacological agents on 
the CNS. 

 

Z 401: Physiology 
Composition and homeostasis of body fluids, elements of hematology and 

functional components of circulatory system.  Physiology of respiration, mechanics 

and regulation of breathing, gas exchange and transport, excretion and 

osmoregulation. Endocrine glands and molecular aspects of hormone actions, 
classical and ectopic hormones, hormonal interactions and integration. Principles of 

reproduction, fertilization, pregnancy, parturition, endocrine regulation of 

reproduction. 
 

Z 402: Parasitology and Economic Zoology 

Unit 1: Parasitology. 
Definitions of terms, animal associations, habitats of parasites and factors affecting 

their distribution. Types of life cycles in parasitic infections, host-parasite 

relationships, zoonoses, host specificity and evolution of parasitism. Examples of 

some pathogenic parasites causing diseases including Protozoa, Trematoda, 
Cestoda, Nemaloda, Acanthocephala, and Arthropoda.  

Part 2: Economic Zoology. 

Economic importance of different vertebrate and invertebrate animals with 
emphasis on rodent pests, marine pests, as well as resources. 

 

Z 403: Comparative Anatomy of Vertebrates and Animal Behavior 

 
Unit 1: Comparative Anatomy. 

Concepts relevant to modern vertebrate morphology. Integumentary system 

(epidermis, dermis, and skin derivatives). Skeletal system (chondrocranium, 
osteocranium, vertebrae, girdles and limbs).  Circulatory system (heart, arterial and 

venous systems). Urinogenital system (kidneys and their ducts, ovary, testis, male 

and female genital ducts and fate of the cloaca in placental mammals).  
Unit 2: Animal Behavior. 

Innate types, reflexes, taxes, kinesis and instinctive behavior, learned types, 

imprinting.  Pavlovian conditioning, operant conditioning, reasoning and memory. 

Group behavior, animal aggregations and animal societies. Genetic and 
evolutionary behavior, rhythmic behavior and biological clocks. 
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Z 404: Selected Topics in Zoology 
Miscellaneous topics chosen by the department to introduce the students to 

interesting issues and applications in the field and to increase the awareness with the 

recent advances. 

 

Z 405: Scientific article 

Library and web search in selected topics in zoology. Structural writing of scientific 

essays and reports. 
 

Z 406: Histology, Histochemistry and Immunohistochemistry 

Unit 1: Histology. 
Advanced study of the histological structure of some vertebrate organs with special 

emphasis on the mononuclear phagocytic system, hemopoiesis, nervous system, 

endocrine organs, and lymphatic system.  

Unit 2: Histochemistry. 
Freezing and cryostat methods, theoretical basis of histochemical fixation, 

histochemistry of carbohydrates, lipids, proteins, nucleic acids, and enzymes under 

normal and pathological conditions.  
Unit 3: Immunohistochemistry. 

Cells of the immune system, mechanism of cell-mediated and humoral immunity, 

production of monoclonal and polyclonal antibodies, immunohistochemical 
techniques, enzyme-labeled antibody method, fluorescent labeled antibody method, 

electron microscope, gold technique, biotin-avidin method, immunology of tissue 

plantation, immunohistopathology. 

 

Z 407: Physiology and Molecular Genetics 

Physiology of muscles (mechanisms of contraction and neural control). 

Organization, functions and electrical activity of the nervous system. Sensory 
receptors. 

Unit 2: Molecular Genetics. 

Genetic material, chemistry of the gene, gene control of enzyme structure (one gene 

one polypeptide hypothesis). Genetically based enzyme deficiencies in humans, 
gene control of protein structure (sickle cell anemia and other Hb mutants, 

biochemical genetics, ABO blood group and cystic fibrosis). Genetic maps at the 

molecular levels (crossing over or linkage maps, isozymes), molecular genetic 
markers (southern blotting and polymerase chain reaction). Mapping and 

identification of human disease genes, gene therapy (its applications in treatment of 

inherited and acquired diseases, and mammalian artificial chromosomes vectors for 
gene therapy). 

 

Z 408: Experimental Embryology and Aquatic Ecology 

Unit 1: Experimental Embryology. 
Mechanisms of cleavage and gastrulation, induction of transplantation and mode of 

action of inducers. Regeneration and abnormalities in some developing organs.  
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Unit 2: Aquatic Ecology. 

Physico-chemical characteristics of marine and freshwater ecosystems, types of 
marine habitats. Effects of environmental factors on aquatic fauna and flora, marine 

and freshwater food chains, bioenergetic relations, biotic diversity, productivity, and 

water pollution. 

 

 

Z 409: Selected Topics in Zoology 

Miscellaneous topics chosen by the department to introduce the students to 
interesting issues and applications in the field and to increase the awareness with the 

recent advances. 

 

Z 410: Research Project 

Laboratory experience in experimental design and research in selected problems. 

The students are trained to carry out practical work coherently under supervision 

and guidance, submit the results in a seminar and write a scientific report for 
evaluation. 

 

Z 411: Physiology 
Principles of hematology, functional components of circulatory system (heart, blood 

flow, blood pressure, cardiac cycle).  Respiration (breathing mechanics and 

regulation, gas exchange and transport). Excretion and osmoregulation, physiology 
of muscles, mechanism of muscle contraction and neural control. Organization and 

functions and electrical activity of the nervous system. The endocrine glands and 

molecular aspects of hormone actions.  Principles of reproduction, fertilization, 

pregnancy, parturition and endocrine regulation of reproduction. 
 

 Z 412: Embryology and Animal Behavior 

Unit 1: Embryology. 
Embryology and phylogeny, mechanisms of developmental processes (fertilization, 

cleavage patterns, blastulation, and gastrulation). Embryonic development and 

organogenesis in the amphioxus, toad, and chick. Introduction to mammalian 

embryology.  
Unit 2: Animal Behavior. 

Innate types, reflexes, taxes, kinesis and instinctive behavior. Learned types, 

imprinting, Pavlovian conditioning, operant conditioning, insight, reasoning and 
memory, group behavior, animal aggregations and animal societies. Genetic and 

evolutionary behavior, rhythmic behavior and biological clocks. 

 

Z 414: Histology and Histochemistry 

Unit 1: Histology. 

Detailed studies of the histological structure of some vertebrate organs with special 

emphasis on the mononuclear phagocytic system, hemopoiesis, nervous system, 
endocrine organs and lymphatic system.  
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Unit 2: Histochemistry. 

Freezing and cryostat methods, theoretical basis of histochemical fixation, 
histochemistry of carbohydrates, lipids, proteins, nucleic acids and enzymes under 

normal and pathological conditions. 

 

Z 415: Comparative Anatomy and Aquatic Ecology 
Unit 1: Comparative Anatomy. 

Comparative studies of the exoskeleton and endoskeleton in the vertebrate groups, 

Chondrocranium and osteocranium, head segmentation, evolution of the heart and 
aortic arches, evolution of the urinary system, the brain and development of the 

cerebral cortex.  

 
Unit 2: Aquatic Ecology. 

Physico-chemical characters of marine and freshwater ecosystems, types of marine 

habitats, effects of environmental factors on aquatic fauna and marine and 

freshwater food chains, bioenergetic relations, biotic diversity, productivity, and 
water pollution. 
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Program Title: B.Sc.  In Biochemistry 

 
Program Courses 

First Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BOT 101 Systematic botany and microbiology. 3+1 3+1 

CHEM 101 General chemistry. 3 4 

MATH 121 Algebra and analytical geometry. 2 2 

PHY 103 
Electricity, magnetism, radiation and its 

biological application. 
2 4 

ZOO 101 General zoology. 3 4 

ENG 1 English language. 2 - 
 

First Year ï Second Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BOT 102 
Plant anatomy, agricultural and economic 
botany. 

3 4 

CHEM 102 General chemistry. 3 4 

MATH 122 Calculus and statistics. 2 2 

PHY 104 Properties of matter, heat and optics. 2 4 

ZOO 102 General zoology and entomology. 3+1 4 

ENG 2 English language. 2 - 
 
 

Second Year ï First Semester.  

Code Title  
No of hours/Week 

Lecture Practical 
BOT 201 General botany. 2 4 

MICR 201 Microbiology (bacteriology and virology). 2 2 

BIOCH 201 Principles of Biochemistry. 2 2 

CHEM 211 Organic chemistry. 3 4 

MATH 251 Linear algebra and mathematical analysis. 2 - 

ZOO 201 Chordate zoology and organic evolution. 4 4 

ENG 3 English language. 2 - 
 

Second Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 
BOT 202 Taxonomy 4 4 

CHEM 212 Physical chemistry. 3 2 

CHEM 213 Analytical chemistry. 3 2 

PHY 251  General physics. 2 2 

ZOO 202 
Systematic of invertebrates and general 

entomology and genetics. 
4 6 



Ain Shams University ð Faculty of Science 

 

 

 

 -151-  

 

Third Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 301 Enzymes and vitamins. 3 4 

BIOCH 302 Carbohydrate metabolism &bioenergetics. 3 4 

BIOCH 303 Lipids and inorganic metabolism. 3 4 

BIOCH 304 Food Chemistry. 3 - 

BIOCH 305 Elective courses  2 - 

 CHEM 337 Organic chemistry. 4 4 

 
Third Year ï Second Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 306 Hormones and tissue chemistry. 3 4 

BIOCH 307 
Metabolism of protein, nucleic acid and 

porphyrins. 
4 4 

BIOCH 308 Microbial biochemistry and antibiotics. 4 4 

BIOCH 309 Elective courses. 3 - 

CHEM 338 Physical chemistry. 2 4 

STAT 311 Biostatistics. 2 - 
 

Fourth Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 401 Biological fluids and biological functions. 4 4 

BIOCH 402 Instrumental analysis and chromatography. 3 4 

BIOCH 403 Environmental biology& radiation biology. 3 - 

BIOCH 404 Molecular biology and genetic engineering 4 4 

BIOCH 405 Elective courses 2 - 

BIOPH 431  Biophysics 2 4 
 

Fourth Year ï Second Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 406 Immunology and cancer biology. 3 4 

BIOCH 407 Biotechnology and quality control. 4 4 

BIOCH 408 Plant biochemistry and virology. 3 4 

CHEM 435 Organic and inorganic chemistry. 2 4 

BIOPH 432  Biophysics 2 - 

BIOCH 409 Research essay and project. 4 - 
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 Courses Description 
BIOCH 201: Principles of Biochemistry 
Chemical properties and biological significance of carbohydrates , lipids, amino 

acids , proteins , nitrogenous bases and nucleic acids ï Role of nucleic acids in 

protein synthesis ï Energy transfer in living cells ï Vitamins and their role in 
chemical reactions. 

 

BIOCH 301: Enzymes and Vitamins 

Part 1: Enzymes. 

Nomenclature and classification - Physical and chemical characteristic of enzymes - 

Co-enzymes- Mechanism of enzyme action - Specificity - Physical factors affecting 

enzyme activity- Isoenzymes - Regulation of enzyme activity and their diagnostic 
value.  

Part 2: Vitamins. 

Definition and classification ï Fat soluble vitamins(A, D, E and K) ï Distribution of 
vitamins in food stuffs , their chemical structure and absorption , storage and 

excretion, physiological importance and deficiency symptoms ï Water soluble 

vitamins (B-complex and C) ï existence in food (Diet) ï their chemical structure - 
absorption ï storage - excretion, physiological significance - deficiency symptoms. 

 

BIOCH 302: Carbohydrate Metabolism and Bioenergetics 

Cyclic structure of carbohydrates - Monosaccharides - Amino sugars - deoxy sugars 
- Disaccharides - Polysaccharides and Mucopolysaccharides. Digestion - 

Absorption - Blood sugar ï Anaerobic metabolism of carbohydrates - Glycogen 

synthesis - Glycogen breakdown - Citric acid cycle - Energy production ï 
Gluconeogenesis - Uronic acid pathway - Fructose and galactose metabolism. 

 

BIOCH 303: Lipids and Inorganic Metabolism 

Part 1: Lipids metabolism.  
Fatty acids - Triacylglycerols, phospholipids, glycolipids, steroids, Blood lipids and 

lipoproteins - Lipids of cell membrane. Fatty acid oxidation - Synthesis of saturated 

fatty acids - Metabolism of unsaturated fatty acids - Monoglyceride - Phospholipids 
and energy requirements - Cholesterol metabolism ï Metabolism of bile acids and 

bile salts ï Fatty liver, causes and protectic agent ï Role of hormones in lipid 

metabolism.  

Part 2: Inorganic Metabolism. 

Water metabolism , Sodium ï Potassium - Chloride ï Sulphur - Iodine ï 

Magnesium - Calcium ï Phosphorus ï Iron - trace elements (Copper - Zn, Co, Mn, 

Mo, F and Selenium) . 
 

BIOCH 304: Food Chemistry  

Main and secondary component of diet ï Microbial contents ï Effect of food 
preservation techniques (canning ï Drying ï smoking ï salting ï chemical 

preservatives ï irradiation ) on food components ï Composition of animal feed ( 

mono or polyphagus) ï Stand and modern analytical methods for food analysis ï 
Energy demands for living organism ï Diseases of malnutrition in human (man) ï 

Malnutrition: Problems and solutions. 
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BIOCH 305: Elective Course  

Biochemistry of some diseases - Animal and plant poisons (venoms) - Drug 
metabolism - Aging hormones - Environmental Pollution. 

 

BIOCH 306: Hormones and  Tissue Chemistry 

Part 1: Hormones. 
Chemistry and metabolism of hormonal action- Metabolism of thyroid and 

parathyroid hormones- Pancreatic adrenal hormones - Pituitary gland and gonads.  

Part 2: Tissue Chemistry. 
Cell components - Muscular tissue - Nervous tissue - Proteins - 

Mucopolysaccharides - Cartilage ï Bone - Teeth - Epithelial tissue - Hair and Skin - 

Melanin pigment - Tissue cultures and organ transplantation . 
 

BIOCH 307: Metabolism of Proteins, Porphyrins and Nucleic Acids 

Part 1: Protein metabolism. 

Amino acids (structure, classification, optical isomers) , Peptides, and peptide bond 
formation ï Structural levels of proteins , Denaturation of proteins. Digestion, 

absorption of proteins- Biosynthesis of essential and non essential amino acids, 

amino acids conversion to biological compounds - Amino acid catabolism , 
ammonia and urea formation - catabolism of carbon skeleton of amino acids.  

Part 2: Nucleic Acids and Porphyrin Metabolism. 

Nucleic acid distribution ï Nucleic acid bases and their natural derivatives ï DNA 
structure ï DNA replication ï Enzymes ï Mutation and repair mechanisms ï 

Physical properties of RNA & DNA ï RNA transcriptional synthesis ï RNA 

polymerase ï Nucleases and their action ï Genetic code ï Protein synthesis ï Gene 

translation ï Nucleotides metabolism ï Chemistry of porphyrins and 
metaloporphyrins and effect of metal types ï Molecular isomers ï Examples for 

porphyrin ï containing macromolecules. 

 

BIOCH 308: Microbial Biochemistry and Antibiotics  
Introduction to Microbiology - Structure of the Gram positive and Gram negative 

Bacteria ï Microbial inoculation and cultivation - Bacteriophage ï actinophage- 

Fermentation - Types of culture - Production ( via fermentation ) of ethanol - 
glycerol ï acetone - citric acid - gluconic acid acetic and lactic acids -Production of 

cellular components ( enzymes , proteins and lipids)- Production of some antibiotics 

( penecillin - streptomycin ïtetracycline ï chloramphenicol) - Study of the 
antimicrobial effect on bacteria. 

 

BIOCH 309: Elective Course 
One of the following: Metabolism of xenobiotics and biochemical interconversions 

- Comparative Biochemistry - Medical plants - Nutrition and Health - Poisons and 

Antidotes. 
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BIOCH 401: Biological Fluids and Biological Functions 
Urinary system, urine formation, normal constituents of urine and physical 
properties of urine. Chemical tests in routine urine analysis (1). Chemical tests in 

routine urine analysis (2). Microscopical examination of urinary sediment (1) 

Microscopical examination of urinary sediment (2). General functions of the blood, 

physical properties of the blood and blood coagulation. The fibrinolytic system, 
formation and functions of RBC's, synthesis and structure of hemoglobin. Forms of 

normal hemoglobin, hemoglobinopathies, abnormal derivatives of hemoglobin and 

red blood cell indices. Types of anemia. Specimen collection, physical and 
microscopical examination of semen. Clinical significance of semen analysis (1). 

Clinical significance of semen analysis (2) Antispermatozoal antibody test. Sims-

Huhner test. 
 

BIOCH 402: Instrumental Analysis and Chromatography 
Categorization of different chromatographic methods- Adsorption chromatography 

by columns - Two dimensional chromatography - Ascending and descending 
chromatography- horizontal chromatography- Reversed phase chromatography ï 

Chromatography using silica gel - Gas chromatography- Ion exchange 

chromatography - pH meters ï Photometer - Spectrophotometer - Fluorometer - 
Flame photometer ï Radioimmunoassay (RlA) ï Use of isotopes. 

 

BIOCH 403: Environmental Biology and Radiation Biology 
Part 1: Environmental Biology. 

 Introduction - Ecosystem components - Ecosystem balance - energy Flow in 

different ecosystems ï assessment of Ecosystem indicators ï Biogeochemical cycles 

( C,N,P and S) - Environmental Pollution ( air, water, and soil) - Pollution with 
heavy metals - Isotopes and pesticides - Protection against pollution - 

Xenometabolism.  

Part 2: Radiobiology. 
Isotops and biochemistry ï Importance of some isotopes C

13
 , C

14
 , N

15
 , D

2
 , D

3
 , 

O
18

 , P
31

 , I1
31

 , Cr
55

 in study of metabolic pathways ï Chemical synthesis of 

radiolabled metabolic intermediates- Mass spectroscopy of radioisotopes ï Gieger 

counter. 

 

BIOCH 404: Molecular Biology and Genetic Engineering 
Part 1: Molecular Biology. 
Nucleic acids structure - Nature of genetic information - DNA replication - DNA 

transcription ï DNA repair - genetic code ï Mutation of protein synthesis ï Control 

of gene expression.  

Part 2: Genetic Engineering. 

Electrophoretic techniques for RNA and DNA analysis - Southern, Western and 

Northern blot   techniques - DNA sequencing ï DNA recombination technologies - 

Escherichia coli transfer  technologies ï DNA recombination using restriction 
enzymes, and ligases ï PCR. 
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BIOCH 405: Elective courses 
Free radicals and antioxidants - Diet and Cancer - Cancer therapy -  Molecular 
genetics and genetic diseases - Gene therapy and food ( diet) transformations ï 

Neurochemistry - Biohazard of genetically engineered foods - Body organs 

anatomy. 

 
BIOCH 406: Immunology and Cancer Biology 

Part 1: Immunology. 

Introduction ï Immune systems and cell types involved in immunity- Natural 
immunity ï Acquired immunity ï Antigens ï antibodies ï undesirable immune 

reactions ï Cellular immunity ï Immune response ï allergic reactions ï Organs 

rejection - Blood groups - Inflammations ï Antigen antibody reactions and their 
applications ï Changes in Ab structures ï Theories of Ab formation .  

Part 2: Cancer Biology. 

Introduction to tumorology ï Benign tumors ï Primary & Secondry tumors ï 

Metastasis ï Growth of cancer cells ï Cancer inducers ( chemical ï physical ï 
biological) ï viruses and cancer ï Oncogenes and their activations ï Carcinogenesis 

ï Cancer diagnosis ï Tumor markers ï Cancer therapy ( surgical ï chemical ï 

radiological ï immunological ï genetic) ï Metabolism in Cancer cells . 
 

BIOCH 407: Biotechnology and Quality Control 

Part 1: Biotechnology. 
 Introduction ï Biology of microbial catalysis ï Biochemistry of alcoholic 

fermentation ï Principles of mammalian tissue cultures ï Enzyme technology ( 

Enzyme preparation ï purification ï immobilized enzymes) ï Dectrate sucrase ï 

Biotechnology of archeobacteria .  

Part 2: Quality Control. 

Biochemical assays and measurements ï Quality elements and definition ï Factors 

affecting the quality assessment and calculations ï Factors of quality control. 
 

BIOCH 408: Plant Biochemistry and Virology 

Biosynthesis of carbohydrates ï Nitrogen fixation and phosphorus and sulphur 

cycles ï Lipid turnover to carbohydrates ï Biosynthesis of plant byproducts ( 
cumarins ï flavones ï alkaloids ï Terpenes) Viruses and their types ï Structure of 

simple and complex viruses ï Crystalline and geometrical structre of virusesï 

Viruses and nucleic acids ï Bacterial viruses ï Antiviral therapeutic agents. 
 

BIOCH 409: Research Essay and Project 
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Program Title: B.Sc.  In Biochemistry and Chemistry 

 
Program Courses 

First Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BOT 101 Systematic botany and microbiology. 3+1 3+1 

CHEM 101 General chemistry. 3 4 

MATH 121 Algebra and analytical geometry. 2 2 

PHY 103 
Electricity, magnetism, radiation and its 

biological application. 
2 4 

ZOO 101 General zoology. 3 4 

ENG1 English language. 2 - 
 

First Year ï Second Semester. 

Code Title  
No of hours/Week 

Lecture Practical 
BOT 102 Plant anatomy, agricultural and economic botany. 3 4 

CHEM 102 General chemistry. 3 4 

MATH 122 Calculus and statistics. 2 2 

PHY 104 Properties of matter, heat and optics. 2 4 

ZOO 102 General zoology and entomology. 3+1 4 

ENG 2 English language. 2 - 
 
 

Second Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 
BOT 201 General botany. 2 4 

MICR 201 Microbiology (bacteriology and virology). 2 2 

BIOCH 201 Principles of Biochemistry. 2 2 

CHEM 211 Organic chemistry. 3 4 

MATH 251 Linear algebra and mathematical analysis. 2 - 

ZOO 201 Chordate zoology and organic evolution. 4 4 

ENG3 English language. 2 - 
 

Second Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 
BOT 202 Taxonomy 4 4 

CHEM 212 Physical chemistry. 3 2 

CHEM 213 Analytical chemistry. 3 2 

PHY 251  General physics. 2 2 

ZOO 202 
Systematic of invertebrates and general 

entomology and genetics. 
4 6 
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Third Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 301 Enzymes and vitamins. 3 2 

BIOCH 302 Carbohydrate metabolism & bioenergetics. 3 4 

BIOCH 303 Lipids and inorganic metabolism. 3 2 

CHEM 321 Organic Chemistry. 3 4 

CHEM 322 Inorganic and analytical chemistry. 3 4 

  CHEM 323 Selected topics in chemistry. 3 - 
 

Third Year ï Second Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 306 Hormones and tissue chemistry. 3 2 

BIOCH 310 Proteins and nucleic acids metabolism 3 4 

BIOCH 311 Microbial biochemistry & antibiotics. 3 2 

CHEM 324 Organic chemistry. 3 4 

 CHEM 325 Physical chemistry. 3 4 

CHEM  326 Selected topics in chemistry. 3 - 
 

Fourth Year ï First Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 401 Biological fluids and biological functions. 4 4 

BIOCH 402 Instrumental analysis and chromatography. 3 4 

BIOCH 410 Environmental biology 2 - 

CHEM 413 Organic chemistry. 3 4 

CHEM 414 Physical chemistry. 3 4 

 CHEM 415 Selected topics in chemistry. 3 - 
 

Fourth Year ï Second Semester. 

Code Title  
No of hours/Week 

Lecture Practical 

BIOCH 404 Molecular biology and genetic engineering 4 2 

BIOCH 406 Immunology and cancer biology. 3 4 

BIOCH 411 Biotechnology. 2 2 

CHEM 416 Heterocyclic chemistry and alkaloids. 3 4 

CHEM 417 Inorganic and analytical chemistry. 3 4 

CHEM 418 Selected topics in chemistry. 3 - 
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 Courses Description 
 

BIOCH 201: Principles of Biochemistry 
Chemical properties and biological significance of carbohydrates , lipids, amino 

acids , proteins , nitrogenous bases and nucleic acids ï Role of nucleic acids in 
protein synthesis ï Energy transfer in living cells ï Vitamins and their role in 

chemical reactions. 

 
BIOCH 301: Enzymes and Vitamins 

Part 1: Enzymes. 

Nomenclature and classification - Physical and chemical characteristic of enzymes - 

Co-enzymes- Mechanism of enzyme action - Specificity - Physical factors affecting 
enzyme activity- Isoenzymes - Regulation of enzyme activity and their diagnostic 

value.  

Part 2: Vitamins. 
Definition and classification ï Fat soluble vitamins(A, D, E, and K) ï Distribution 

of vitamins in food stuffs , their chemical structure and absorption , storage and 

excretion, physiological importance and deficiency symptoms ï Water soluble 
vitamins (B-complex and C) ï existence in food (Diet) ï their chemical structure - 

absorption ï storage - excretion, physiological significance - deficiency symptoms. 

 

BIOCH 302: Carbohydrate Metabolism and bioenergetics 
Cyclic structure of carbohydrates - Monosaccharides - Amino sugars - deoxy sugars 

- Disaccharides - Polysaccharides and Mucopolysaccharides. Digestion - 

Absorption - Blood sugar ï Anaerobic metabolism of carbohydrates - Glycogen 
synthesis - Glycogen breakdown - Citric acid cycle - Energy production ï 

Gluconeogenesis - Uronic acid pathway - Fructose and galactose metabolism. 

 

BIOCH 303: Lipids  and Inorganic Metabolism 

Part 1: Lipids metabolism.  

Fatty acids - Triacylglycerols, phospholipids, glycolipids, steroids, Blood lipids and 

lipoproteins - Lipids of cell membrane. Fatty acid oxidation - Synthesis of saturated 
fatty acids - Metabolism of unsaturated fatty acids - Monoglyceride - Phospholipids 

and energy requirements - Cholesterol metabolism ï Metabolism of bile acids and 

bile salts ï Fatty liver, causes and protectic agent ï Role of hormones in lipid 
metabolism.  

Part 2: Inorganic Metabolism. 

Water metabolism , Sodium ï Potassium - Chloride ï Sulphur - Iodine ï 

Magnesium - Calcium ï Phosphorus ï Iron - trace elements (Copper - Zn, Co, Mn, 
Mo, F and Selenium) . 

 

BIOCH 306: Hormones and  Tissue Chemistry 
Part 1: Hormones. 

Chemistry and metabolism of hormonal action- Metabolism of thyroid and 

parathyroid hormones- Pancreatic adrenal hormones - Pituitary gland and gonads.  
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Part 2: Tissue Chemistry. 

Cell components - Muscular tissue - Nervous tissue - Proteins - 
Mucopolysaccharides - Cartilage ï Bone - Teeth - Epithelial tissue - Hair and Skin - 

Melanin pigment - Tissue cultures and organ transplantation . 

 

BIOCH 310: Proteins and Nucleic Acids metabolism 

Part 1: Protein metabolism. 

Amino acids (structure, classification, optical isomers) , Peptides, and peptide bond 

formation ï Structural levels of proteins , Denaturation of proteins. Digestion, 
absorption of proteins- Biosynthesis of essential and non essential amino acids, 

amino acids conversion to biological compounds - Amino acid catabolism , 

ammonia and urea formation - catabolism of carbon skeleton of amino acids.  

Part 2: Nucleic Acids  

Nucleic acid distribution ï Nucleic acid bases and their natural derivatives ï DNA 

structure ï DNA replication ï Enzymes ï Mutation and repair mechanisms ï 

Physical properties of RNA & DNA ï RNA transcriptional synthesis ï RNA 
polymerase ï Nucleases and their action ï Genetic code ï Protein synthesis ï Gene 

translation ï Nucleotides metabolism ï Chemistry of porphyrins and 

metaloporphyrins and effect of metal types ï Molecular isomers ï Examples for 
porphyrin ï containing macromolecules. 

 

BIOCH 311: Microbial Biochemistry  and antibiotics  
Introduction to Microbiology - Structure of the Gram positive and Gram negative 

Bacteria ï Microbial inoculation and cultivation - Bacteriophage ï actinophage- 

Fermentation - Types of culture - Production ( via fermentation ) of ethanol - 

glycerol ï acetone - citric acid - gluconic acid acetic and lactic acids -Production of 
cellular components ( enzymes , proteins and lipids)- Production of some antibiotics 

( penecillin - streptomycin ïtetracycline ï chloramphenicol) - Study of the 

antimicrobial effect on bacteria. 
 

BIOCH 401: Biological Fluids and Biological Functions 
Urinary system, urine formation, normal constituents of urine and physical 

properties of urine. Chemical tests in routine urine analysis (1). Chemical tests in 
routine urine analysis (2). Microscopical examination of urinary sediment (1) 

Microscopical examination of urinary sediment (2). General functions of the blood, 

physical properties of the blood and blood coagulation. The fibrinolytic system, 
formation and functions of RBC's, synthesis and structure of hemoglobin. Forms of 

normal hemoglobin, hemoglobinopathies, abnormal derivatives of hemoglobin and 

red blood cell indices. Types of anemia. Specimen collection, physical and 
microscopical examination of semen. Clinical significance of semen analysis (1). 

Clinical significance of semen analysis (2) Antispermatozoal antibody test. Sims-

Huhner test. 
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BIOCH 402: Instrumental Analysis and Chromatography 
Categorization of different chromatographic methods- Adsorption chromatography 
by columns - Two dimensional chromatography - Ascending and descending 

chromatography- horizontal chromatography- Reversed phase chromatography ï 

Chromatography using silica gel - Gas chromatography- Ion exchange 

chromatography - pH meters ï Photometer - Spectrophotometer - Fluorometer - 
Flame photometer ï Radioimmunoassay (RlA) ï Use of isotopes. 

 

BIOCH 404: Molecular Biology and Genetic Engineering 
Part 1: Molecular Biology. 

Nucleic acids structure - Nature of genetic information - DNA replication - DNA 

transcription ï DNA repair - genetic code ï Mutation of protein synthesis ï Control 
of gene expression.  

Part 2: Genetic Engineering. 

Electrophoretic techniques for RNA and DNA analysis - Southern, Western and 

Northern blot   techniques - DNA sequencing ï DNA recombination technologies - 
Escherichia coli transfer  technologies ï DNA recombination using restriction 

enzymes, and ligases ï PCR. 

 
BIOCH 406: Immunology and Cancer Biology 

Part 1: Immunology. 

Introduction ï Immune systems and cell types involved in immunity- Natural 
immunity ï Acquired immunity ï Antigens ï antibodies ï undesirable immune 

reactions ï Cellular immunity ï Immune response ï allergic reactions ï Organs 

rejection - Blood groups - Inflammations ï Antigen antibody reactions and their 

applications ï Changes in Ab structures ï Theories of Ab formation .  

Part 2: Cancer Biology. 

Introduction to tumorology ï Benign tumors ï Primary & Secondry tumors ï 

Metastasis ï Growth of cancer cells ï Cancer inducers ( chemical ï physical ï 
biological) ï viruses and cancer ï Oncogenes and their activations ï Carcinogenesis 

ï Cancer diagnosis ï Tumor markers ï Cancer therapy ( surgical ï chemical ï 

radiological ï immunological ï genetic) ï Metabolism in Cancer cells . 

 
BIOCH 410: Environmental Biology 

Ecosystem. Flow of energy, Carbon cycle, Nitrogen cycle. Air pollution (Acid rain 

and traffic pollution). Water pollution and Noise pollution. Pest control (chemical 
control). Ozone layer. Occupational and environmental diseases. Mechanisms of 

toxicity and routes of toxic substances through the body. Mutagenesis, teratogenesis 

and carcinogenesis. Xenobiotics metabolism (biotransformation) (phase I & II 
reactions). Disturbance of enzyme action and biochemical effects of lead. 

Biochemical effects of arsenic and mercury. Biochemical effects of cyanide and 

nitrite. Biochemical effects of carbon monoxide and sulfur dioxide. 

 

 

 

 



Ain Shams University ð Faculty of Science 

 

 

 

 -161-  

BIOCH 411: Biotechnology 

Introduction- biology of microbial catalyst- biochemistry of alcohol fermentation. 

Principle of mammalian tissue culture-. Enzymes technology (preparation, 
purification,immobilization). Dectrate sucrose- biotechnology of archeobacteria. 

 

 

 
 

 




