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The protocol of postgraduate studies  

Faculty of Science ï Cairo University 
 

The presented protocol is considered as a development of the former regulations in the following aspects. 
1. The identification of a number of regulatory articles including 57 articles distributed among 5 parts. 

2. The introduction of new diplomas in some applied fields considered to be important for scientists. 

3. Development of the list of curricula through additional new courses.  

4.  Avoidance of problems related to the application of the former protocol, particularly in registration, examination 

and award. 

5. Development of the conclusive examination system for Ph. D. students to become more appropriate for the 

distinguished scientific level of this degree. 

6. Adoption of the credit hour system (CHS) in studying programs.  

 

Table (1). Diplomas awarded by the university, as required from the Faculty. 

Department  

Name & Code 
Specializations 

Specializ

ation 

Code 

Physics 

(P) 

1- Nuclear Reactors   (PNR) 

2- Radiation Physics           (PR) 
3- Solar Energy                                  (PSE) 
4- Material Science                                (PM) 
5- Computational Physics (PC) 

Chemistry 

(C) 

1- Analytical Chemistry (CA) 

2- Applied Organic Chemistry (CAO) 

3- Biochemistry (CB) 

4- Electrochemistry  (CE) 

Botany 

(B) 

1- Applied Microbiology  (BA) 

2- Bacteriology (BB) 

Zoology 

(Z) 

 1- Enviromental Sciences              (ZE) 

2 - Invertebrates and Parasitology (ZIP) 

3- Applied Bioscience (ZBS) 

Geology 

(G) 

1- Ore and Mineral Exploration  (GO) 

2- Environmental Geology    (GE) 

3- Geological applications in Archaeological Site Restoration (GGA) 

4- Geoinformatics in Earth and  Environmental Sciences                                           (GGI)  

5- Petroleum Geology (GP) 

6- Hydrogeology                                                          (GH) 

7- Engineering Geology (GEG) 

Astronomy & 

Meteorology 

(A) 

 1-  Space Physics             (ASP) 

2-  Space Dynamics   (ASD) 

3-  Meteorology (AMT)  

4- Air Pollution  (AA) 

Entomology 

(E) 

1- Medical Insects (EM) 

2- Insect  Environmental Informatics  (EEI)  

Geophysics 

(GP) 
1- Applied Geophysics (GPA) 

Biophysics 

(BP) 
1- Health Biophysics  (BPH) 
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Table (2). M. Sc. Degrees awarded by the university, as required from the Faculty. 

 

Department  

Name & Code 
Specializations 

Specialization 

Code 

Mathematics 

(M) 

1- Pure Mathematics (MP) 

2- Classical Applied Mathematics (MC) 

3- Modern applied Mathematics (MM) 

4- Statistical Mathematics (MS) 

5- Computational  Sciences. (MCS) 

Physics 

(P) 

1- Theoretical Physics (PT) 

2- Nuclear Physics (PN) 

3- Solid State Physics (PS) 

4- Experimental Physics (PE) 

Chemistry 

(C) 

1- Inorganic Chemistry (CI)  

2- Physical Chemistry (CP) 

3- Analytical Chemistry  (CA) 

4- Organic Chemistry (CO) 

5- Biochemistry (CB) 

6- Biotechnology (CBIO)  

Botany 

(B) 

1- Phycology (BP) 

2- Microbiology (BM) 

3- Plant Ecology (BE) 

4- Plant Physiology (BPP) 

5- Flora and Taxonomy (BFT) 

6- Cytology and Genetics (BCG) 

Zoology 

(Z) 

1- Molecular and integrated physiology  (ZM P) 

2- Invertebrates and Parasitology  (ZIP)  

3- Immunology                                                                           (ZI)  

4- Animal Ecology                (ZAE)  

5-Cell Biology, Histology and Genetics    (ZC) 

6- Comparative Anatomy and Embryology (ZCA)  

Geology 

(G) 

1- Structure Geology and Tectonics (GS) 

2- Stratigraphy and Paleontology  (GSP) 

3- Environmental Geology (GE) 

4- Petroleum Geology (GP) 

5- Sedimentary and Sedimentation Geology (GSG) 

6- Mineralogy, Petrology and Ore Deposites (GM) 

7- Engineering Geology (GEG) 

8- Geochemistry (GG) 

9- Hydrogeology (GH) 

Astronomy & 

Meteorology 

(A) 

 

1- Space Physics    (AS P) 

2- Space Dynamics (ASD) 

3- Meteorology (AMT) 

4- Mathematical Astronomy                                                (AM)  

5- Astrophysics  (A AP) 
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Entomology 

(E) 

1- Insect Ecology  (EE) 

2- Medical and Vetrinary insects (EM) 

3- Insect control (EC) 

4- Insect Physiology and Cell Biology (EPC) 

5- Insect structure and Growth Biology (ES) 

6- Insect Biochemistry and Molecular Sciences (EB) 

7- Insect Taxonomy and Classification   (ET) 

Geophysics 

(GP) 
1- Geophysics    (GPGP) 

Biophysics 

(BP) 

1- Medical  Biophysics (BPM) 

2- Molecular Biophysics-  (BPMO) 

3- Environmental Biophysics (BPE) 

 

 

 

Table (3). Ph. D. Degrees awarded by the university, as required from the Faculty. 

 

Department  

Name & Code 
Specializations 

Specialization 

Code 

Mathematics 

(M) 

1- Pure Mathematics (MP) 

2- Classical Applied  Mathematics (MC) 

3- Modern applied Mathematics (MM) 

4- Statistical Mathematics (MS) 

5- Computational Sciences. (MCS) 

Physics 

(P) 

1- Theoretical Physics                                                              (PT) 

2- Nuclear Physics  (PN) 

3- Solid State Physics (PS) 

4- Experimental Physics                                                           (PE) 

Chemistry 

(C) 

1- Inorganic Chemistry (CI)  

2- Physical Chemistry (CP) 

3- Analytical Chemistry  (CA) 

4- Organic Chemistry (CO) 

5- Biochemistry (CB) 

Botany 

(B) 

1- Phycology (BP) 

2- Microbiology (BM) 

3- Plant Ecology (BPE) 

4- Plant Physiology (BPP) 

5- Flora and Taxonomy (BFT) 

6- Cytology and Genetics (BCG) 

Zoology 

(Z) 

1 - Molecular and Integrated Physiology  ( ZMP) 

2- Invertebrates and Parasitology    (ZIP)  

3- Immunology  (ZI)  

4- Animal Ecology (ZAE)  

5- Cell Biology, Histology and Genetics (ZC) 

6- Comparative Anatomy & Embryology (ZCA)  
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Geology 

(G) 

1- Structure Geology and Tectonic                                                                         (GS) 

2- Stratigraphy and Paleontology               (GSP) 

3- Environmental Geology (GE) 

4- Petroleum Geology (GP) 

5- Sedimentary and Sedimentation Geology  (GSG) 

6- Mineralogy, Petrology and Ore Deposites  ((GM) 

7- Engineering Geology (GEG) 

8- Geochemistry                                                        (GG) 

9- Hydrogeology (GH) 

Astronomy & 

Meteorology 

(A) 

 

1-  Space Sciences        (AS) 

2- Meteorology  (AMT) 

3- Mathematical Astronomy (AM)  

4- Astrophysics (A AP) 

Entomology 

(E) 

1- Insect Ecology  (EE) 

2- Medical and Vetrinary insects (EM) 

3- Insect control (EC) 

4- Insect Physiology and Cell Biology (EPC) 

5- Insect structure and Growth Biology (ES) 

6- Insect Biochemistry and Molecular Sciences (EB) 

7- Insect Taxonomy and Classification   (ET) 

Geophysics 

(GP) 
1- Geophysics    (GPGP) 

Biophysics 

(BP) 

1- Medical Biophysics (BPM) 

2- Molecular Biophysics (BPMO) 

3- Environmental Biophysics (BPE) 
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The regulations include the following entries: 
I. General rules including the articles regulating matriculation, registration, examinations and award  

II.  Diploma of postgraduate studies 

III.  Master Degree 

IV.  Doctor of Philosophy Degree 

V. Doctor of Science Degree 

VI.  List of curricula 

VII.  Syllabi of the curricula  

 

I. General rules 
 

Article (1): The academic year 

The academic year of postgraduate studies starts in October and lasts for 30 weeks (study and exams) in 2 

semesters, interrupted by a mid-year vacation of 2 weeks, as determined by the faculty board. 

 

Article (2): Admission calendar  

a. Application forms for the admission for diplomas and masters are presented once per year, during July, to the 

faculty administration of postgraduate studies. Results of acceptance will be announced in September after 

the fulfillment of all documents and payment of fees. The first semester begins in October and the second in 

February.   

b- For foreign students, matriculation requests are submitted to the faculty during November for the first 

semester and during March for the second semester as a preliminary step for the necessary procedures of 

registration. 

 

Article (3): Registration terms 

a. Approval of the concerned department and Faculty boards. 

b. Fulfillment of all documents required by the administration of postgraduate studies. 

c. Payment of the fees.  

d.  Administrators, assistant lecturers and scholarship holders are exempted from fees. 

e. The board of the concerned department may add other conditions as necessary for the matriculation of 

new students, and may as well determine the number of students according to the available capacity of 

the department and the faculty.        

 

Article (4): Suspended registration  
According to suggestions of the concerned department board and the Committee of Postgraduate Studies 

and Research (CPSR), the faculty board may suspend the registration of the postgraduate student (Diploma - M. 

Sc. - Ph. D.) for periods not longer, in their total sum, than 24 months. This suspension is applicable only for the 

following not the preceding years, and must take place in the proper duration of the study, not in the registration 

extension periods in the following cases: 

a. Military service: The student has to apply for suspension for the duration of his military service, and 

should submit the required documents within the first 3 months of the period. 

b. Traveling abroad in an official mission or for a vacation: The student should apply for suspension 

before traveling or within the first month of his leave; this should be supported by the documents 

proving the necessity of traveling. These documents are necessary for the final decision of suspension. 

c. Sickness leave: The student should apply for suspension for medical reasons, supporting his request by 

an endorsed certificate from the medical administration of the university, specifying his sickness. The 

leave should not be less than one month.  

d. Delivery and maternal leave: The student should support her suspension request for delivery and 

maternal reasons with the birth certificate of the born child. 

Other cases may be accepted by CPSR and approved by the faculty board. 
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Ar ticle (5): Withdrawal  (revocation) 

The faculty board may accept the request for revocation presented by the student after the approval of 

the CPSR, the board of the concerned department and the supervisors. 

The faculty board may accept the request for revocation presented by supervisor. 

 

Article (6): Residential requirements  

Foreign students must submit what proves their residency in Egypt for at least two academic years. 

 

Article (7): Attendance 

The student will be deprived from attending the examination of courses, in which his attendance was 

less than 75%. This deprivation is based on a report of tutor of these courses and notification of the department 

board followed by the approval of the CPSR and the faculty board. In this case, the student will be considered to 

have failed this course and this will be counted out from his chances of attending exams. The student will be 

notified though the faculty.  

  

Article (8): Coding system of courses 

a. Courses will be encoded as follows: 

The symbol code of the concerned department, as in Tables (1, 2 and 3), is followed by the symbol code 

referring to the specification branch.  

b. Postgraduate courses are classified into: 

1. Courses for diploma students (code: 500) 

2. Courses for M. Sc. student (code: 600) 

3. Courses for Ph. D. students (code: 700) 

c. The code number representing the level of the course will be placed in the hundreds digit, while that 

representing the number of the course, within the teaching program of the department, will be placed in 

ones and tens digits. 

d. The department may add new courses within the limit of numbers confined to the branch, after the 

consent of the faculty board. 

 

Article (9) Courses 

Postgraduate courses are studied during one academic year for diploma and master. The concerned 

departments prepare curricula and their corresponding credit hours, as well as the departments responsible for 

teaching. These curricula will be approved by the CPSR, prior to the faculty board.   

 

Article (10): Credit hours 

a. Each credit hour will be accorded 50 points of the maximum score of the course 

b. Each credit hour is accorded at least one hours in the written exam. The time allowed for the exam 

period will not be shorter than 2 hours and not exceeding 3 hours.  

 

Article (11) Syllabi 

Faculty board approves the postgraduate courses after their determination and adoption by the concerned 

department boards. 

  

Article (12) Evaluation of passing and failing scores 

a. One of the following evaluations should be applied in the appreciation estimation of the postgraduate 

courses as well as the general of the student: 
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Appreciation  Score  Points  

Distinguished 

Very good 

Good 

Passed  

Failure 

Ó 90% of the total  score 

Ó 80% < 90% of the total score 

Ó 70% < 80% of the total score 

Ó 60% < 70% of the total score 

< 60% of the total score. 

4 points 

3 points 

2 points 

1 point 

b. The student will be awarded, upon request, a certificate including his evaluations in the different 

courses, in Arabic or English. The certificate will also include the title of each course, the appreciation, 

the percentage and the credit hours. 

c. In the qualifying year, passing is evaluated according to the internal regulations governing the bachelor 

period in the faculty. 

 

Article (13): Examination calendar  

Exam of the first semester courses will be held during January, while the second semester exam takes 

during June, without breaching article (1). 

 

Article (14): Re-examination  

The student is offered a single chance for reexamination in the courses he failed, and in case of passing 

he is granted the maximum limit of ñpassedò (69%). 

 

Article (15): Examination plea 

The faculty board may accept pleas requested by a student from attending an exam for two times only 

during his study, provided that the plea is requested prior to the examination, supported by an acceptable reason 

to the CPSR and approved by the faculty board. 

 

Article (16): Re-registration 

a. When the registration of the student is cancelled based on any of the causes of articles 5, 29, 38, or 48 of 

the protocol, the faculty board may register  the student after one year of the revocation, as proposed by 

the board of the concerned department and after the consent of the CPSR. The reregistered student will 

be subjected to the rules applied for freshmen (article 31). The student may be exempted from some 

courses of the Pre-Master year if he has already passed them during the period not exceeding 5 years and 

after the consent of the concerned department. Requests for re-registration must be presented at the 

determined calendar according to article (2) and the general registration rules article (3) as well as the 

special terms of registration for each degree.  

b. Demonstrators assistanant lecturers bound by limited period of time for the execution of master and 

doctorate degrees, may re-register directly after the consent of the boards of the departments and faculty. 

 

Article (17): Registration fees 

a. Fees for postgraduate studies should be paid during October each year. 

b. Administrative revocation of registration takes place if the fees are not paid during the first two months 

of the academic years without prior notification. 

 

Article (18): Interdisciplinary Diplomas 

Each year the faculty board forms a scientific board for each of the interdisciplinary diplomas, 

possessing all the liabilities of the department board in supervising all the matters of each of these diplomas. 

The selected members of the scientific board are; the head of the involved departments in the diploma, in 

addition to the tutors of the courses. The scientific board are headed by the vice dean for PSR. New 

interdisciplinary diplomas may be introduced according to proposals of the CPSR and the consent of the faculty 

board. 
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Article (19): Academic Guidance 

The board of the department as well as the faculty will specify academic guide for the post graduated 

student, to follow up their study during their Pre-Master year and their Diploma study by the faculty. 

 

Article (20): Supervising scientific theses 

1. The maximum numbers of supervisors in a Master thesis is three, while in doctorate thesis the number is 

Four.  

2. In the case of scientific channels a foreign supervisor may be added to the supervising committee.  

3. The number of theses concurrently supervised by the same staff member should not exceed 10, in 

addition to supervising theses of demonstrators and assistants, and a maximum of 3 theses of foreign 

students, in accordance with the decision of the faculty board as well as the university board of 

postgraduate studies.  

4. Requests for lease for single supervisors are denied until the supervisor presents reports about the theses 

under his supervision, and proposes an alternative supervisor. 

5. The number of associate supervisors from outside the university should not exceed that from the 

university. 

6. The staff member is prohibited from supervising a thesis presented a next of kin up to the fourth degree 

and the same applies for the jury committee. 

7. The name of a deceased supervisor is retained on the thesis, if he had supervised the thesis for half the 

duration of supervision. 

8. A deceased supervisor deserves part of the supervision reward relative to the duration of the supervision.  

9. The jury committee should not be formed before the elapse of at least 6 months from the date of addition 

of a new supervisor provided that the remaining period of registration validity would allow for that. 

 

Article (21): Seminars 

The student should hold a Seminar one month before registration for either M.Sc. or Ph.D. and before the 

submission of the thesis. 

 

Article (22): Scientific thesis 

a- When accomplished, the thesis is signed by the supervisors, and the student submits 2 copies to the head 

of the concerned department, for the determination of a date for a general seminar held about the thesis 

subject according to the relevant regulations.  

b- The principal supervisor should present  a request to the department board for the formation of jury 

committee, according to article (23) of the protocol, which in turn will be submitted to the board of the 

faculty supported by the following: 

1- A report indicating the validity of the thesis to be submitted to the juries, including the title of the 

thesis in both Arabic and English, signed by all the supervisors. 

2- Four copies of the thesis, typed according to the faculty instructions, to be handled to the jury 

committee. 

c- After the acceptance of the thesis by the jury committee, and accomplishement of necessary 

amendments, the student should submit four C. D. and four hard copies of the thesis approved by the 

head of the department, in addition to 5 summaries in both Arabic and English approved by the principal 

supervisor and the head of the concerned department, to the administration of PSR of the faculty. 

d- According to the decision of the university board of PSR, the M. Sc. thesis should not be submitted 

before an elapse of one year from registration approval by the university, and not from the date of 

faculty approval. 

e- According to the decision of the university board of PSR, the Ph. D. thesis should not be submitted 

before an elapse of two year from registration approval by the university. 
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Article (23): The jury committee 

a. Based on a proposal of the concerned department, and with the approval of the CPSR, the board of the 

faculty forms a jury committee of three members, to examine the thesis, selected as follows: 

b. For master thesis the committee is formed of the principal supervisor (s) (one vote), one professor from 

the Egyptian universities and one professor or associate professor from foreign universities. 

c. For doctorate thesis the committee is formed of the principal supervisor(s) (one vote) and two professors 

or associate professors from foreign universities. 

d. The validity of the committee is 6 month from the date of the university board and could be renewed 

only once. 

e. Each member of the committee prepares a separate report about the thesis within a month from its 

reception. These reports are submitted to the board of the concerned department then to CPSR and 

forwarded to the board of the faculty, prior to its submission to the university board. 

f. Each member of the committee may recommend in his report one of the following recommendations  

1. Acceptance of the thesis in its present form. 

2. Acceptance of the thesis after the accomplishment of corrections  

3. Postponing the award, for three month at most, to accomplish the required corrections. 

4. Resubmission of the thesis to the juror after accomplishing the corrections within a determined 

period  

5. Refusal of the thesis. 

g. The thesis is then returned to the student to fulfill any deficiencies noted by the committee. The student 

is allowed convenient period of time to accomplish all requirements, taking into consideration the 

validity period of the committee and the registration period as well. Corrections should be executed 

under the supervision of the supervisors and approved by the head of the department. 

h. Terms of inquiry of foreign jurors 

1. The jury committee is formed after inquiry of the proposed jurors, using the uniform format. 

2. The jurors are chosen according to the rules adopted by the board of the faculty: 

a. The juror should be an associate professors at least 

b. The juror should not examine more than one thesis concurrently  

c. The number of theses examined by the juror should not exceed 3 theses in one 

academic year.  

d. The field of specialization of the juror should be similar to that of the thesis subject 

under consideration. 

3. For doctorate thesis jurors should be selected from two different universities.   

4. The board of the faculty may introduce changes into the formation of the jury committee if 

necessary. 

5. The formation of the committee should be within two month of the acceptance of the juror. 

6. The juror acceptance should be included the name of the candidate and the title of the thesis. 

 

II. Post graduate Diploma 
Article (24): Fields of study 

Cairo University awards postgraduate diploma in one of the available specializations in the faculty of 

science (table 1). The certificate should specify the title of the awarded diploma. New diploma may be 

introduced based on proposals from the departments and after the approval of the CPSR and the faculty board. 

New diplomas may be introduced in association with institutions from outside the university, awarding degrees 

in specialized fields. Concerned department are responsible for setting the regulating rules for the diploma, 

which are then presented to the CPSR and the board of the faculty for approval. 

  

Article  (25): Registration terms 

In addition to general terms of article 3, postgraduate student in all diplomas must be B.Sc. holder 

graduated in one of the faculties of science in the Egyptian universities or, its equivalent from one of the higher 
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institutes approved by the supreme council of universities (SCU.). Students other than B. Sc. holders may be 

matriculated in the required specialization after passing qualifying courses to fulfill the requirements of the 

concerned departments. These qualifying courses are not counted in the credit hours of article (26). 

 

Article (26): Duration of study  

The duration of the study in any of the postgraduate diplomas is one academic year, during which the 

student will be dedicated to his tutorial, practical studies and training. The number of credit hours for the 

diplomas should not be less than 24 hours.  

 

Article (27): Courses 

a. The protocol determines the courses, the number of exam hours and credit hours specific for each 

diploma.  

b. Courses will be studied during the whole academic year (no more than 16 hours per semester). By the end 

of each semester the students should attend examinations of the studied courses.  

c. The department board may assign some B. Sc. courses to the students which are not counted among the 

credit hours accorded this diploma according to article (24).  

The student will attend courses of the curriculum under code 500 and may also attend some courses under code 

600 of the master studies.  

  

Article (28):  Equalization of the courses 

According to the suggestions made by concerned department, the faculty board may consider equivalent 

courses that have been studied by the postgraduate student in the faculty or any SCZU-approved institute during 

the five years prior to his registration. 

 

Article  (29): Registration revocation 

Revocation of registration takes place in the following cases: 

a. If the student was not awarded the diploma within 3 years from the date of registration, including the 

accepted pleas. 

b. If the student had not paid the accorded fees in compliance with the regulations.  

c. If the students apply for withdrawal according to article (5). 

 

III. Master Degree 
 

Article (30): Fields of study 

 Cairo University awards the master degree of science, based on proposals from the faculty board, 

through the study in the departments indicated in table (2). The certificate should include the name of the 

department (the specialization) and the title of the thesis.  

 

Article (31): Registration terms 

In addition to the terms of article (3), student registering for Master degree must be: 

a. B.Sc. holder with score ñgoodò at least from any of the faculty of science in the Egyptian universities or, 
its equivalent from any institute approved by the SCU. 

b. According to recommendations of the concerned department, the faculty board may accept the 

registration of M. Sc. student, with a total B. Sc. score less than good, if the student has passed one of 

the postgraduate diplomas with a score ñvery goodò at least in one of the faculties of science approved 

by the SCU.     

c. According to recommendations of the concerned department, the faculty board may accept foreign 

students awarded the B.Sc. degree from any faculty or institute approved by SCU, with a general passed 

and score ñgoodò in the specialization courses. 

d. The student should be dedicated to his study for two days per week at least for two academic years. 
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e. M. Sc. Student awarded BSc. in other than the required specialization may be registered after attending 

the exam of qualifying courses proposed by the concerned departments. The courses are not counted in 

the credit hours of article (35). 

 

Article (32): Duration of study 

a. M. Sc. degree may be awarded after a minimum of one calendar year from the date of registration 

(consent of the university board). 

b. The maximum limit to obtain M.Sc. is 5 calendar years from registration date, taking into consideration 

the periods of suspended registration. Registration may be extended for a maximum of one calendar 

year, according to a request of the principal supervisor and the approval of the concerned department, 

the CPSR and the faculty board.   

c. The registration of master thesis should be within 5 years after passing the exams of the Pre-Master year. 

The student should successfully pass the exams of all courses including TOEFL(450) before the 

registration for master degree.   

 

Article (33): Courses 

 The concerned department board specifies the courses before the beginning of the academic year, from 

the curriculum under the code 600, according to the attached tables.  These courses must be adopted by the vice 

dean of PSR and the faculty board.  

 

Article (34): Supervision 

a. Based on a proposal of the concerned department board and the approval of the CPSR, the faculty board 

appoints a principal supervisor from the professors or associate professors in the faculty. One of the 

lecturers, if approved by the faculty board or, one equivalent specialist from outside the faculty may take 

part in the supervision. In all cases the number of supervisors should not exceed three. 

b. If one of the supervisors should travel abroad, the faculty board may keep the supervising committee 

unchanged or, add another member, remove the absent supervisor from the committee, or both. The 

decision should be according to the suggestion of the concerned department board and the approval of 

the CPSR, in addition to a report presented by the supervisor prior to his leave and supported by the 

opinion of the principal supervisor, without breaching article (20).  

c. The faculty board may change the supervising committee either by removing or adding a supervisor or 

both, according to the proposal of the principal supervisor and the approval of the concerned department 

board and PCSR, without breaching article (20). 

d. The principal supervisor should provide the concerned department board with an annual report at the 

end of each academic year about the progress made by the student. The principal supervisor may 

recommend either the continuation or revocation of the registration. 

 

Article (35): Study requirements 

a. The total number of credit hours for the award of master degree is 36. 

b. The concerned department should determine the courses required for the specialization branch from 

courses adopted by the faculty board and the vice dean for PSR. The total number of hours should not be 

less than 18 credit hours from code 600 (not more than13 hours per semester). 

c. The student should perform a research in a specific subject determined by the supervisor and approved 

from the concerned department board, the CPSR and the faculty board. The submitted thesis is accorded 

18 credit hours. 

 

Article (36): Equalization of the courses   

According to suggestions made by the concerned department and the approval of the CPSR, courses of 

the same level and specialization as master postgraduate studies that had already been studied either in the 

faculty or in any of the higher institutes equalized and approved by the SCU, will be considered by the faculty 
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board. The student should have successfully passed these courses within the last 5 years prior to his registration 

for M. Sc. 

 

Article (37): Terms of degree award 

Based of the recommendation of the department board and the CPSR, the faculty board awards the 

degree of master if the student fulfills the following terms: 

a. An elapse of at least one calendar year from the date of registration (consent of university board). 

b. The student should successfully pass the exams of all courses including the German language, before the 

registration for master degree. Prior to submitting the thesis the student should also pass TOEFL.  

c. The jury committee must approve the thesis and recommend the award of the degree, according to 

article (23). 

 

Article (38): Revocation of registration  

The board of the faculty may cancel the registration of the student in the following cases:  

a. Failure of the student in any of the courses more than two times. The student may present two pleas at 

most during the whole period of registration in the Pre-Master year. In exceptional conditions a third and 

final plea may be accepted after the consent of the board of the department and the faculty, as well as the 

university CPSR, if the student has failed in only one or two courses. 

b. If the student has discontinued his study, or has proved to be not diligent in his research, and according 

to the approval of the concerned department board, and the CPSR, based on two reports  by the 

supervisors.  

c. If the jury committee rejects the thesis and recommends that the student should not be awarded the 

degree. 

d. If the degree was not awarded within the time period stated in article (32), taking into consideration the 

cases in which the registration was suspended. 

e. A request submitted by the student for the revocation of his registration of master degree and the agree 

of the supervisors. 

f. If the student has not paid the fees in compliance with the relevant regulations. This is not applicable for 

demonstrators of the faculty.           

 

IV. Doctorate degree 
 

Article (39): Fields of study  

 Cairo university awards the degree of doctor of philosophy in science, through one of scientific 

departments of faculty of science (table 3), according to the suggestion of the faculty board. The certificate 

should include the name of the department (and the specialization), as well as the title of the thesis. 

  

Article (40): registration terms 

a. In addition to the general terms of article (3), the student must be:  

b.  M. Sc. degree holder in the same specialization, awarded from one of the faculties of science in the 

Egyptian universities or, any equivalent degree awarded from a scientific institute approved by the SCU. 

c.  The student submits a request to the dean for registration after the acceptance of a professor or an 

associate professor to supervise the thesis. The request is presented to the board of the concerned 

department for the adoption of supervision and the determination of the research field. After the 

fulfillment of all the required documents, the file is presented to the CPSR, and then forwarded to the 

faculty board. 

 

Article (41): Duration of study 

a. Ph. D. degree may be awarded after a minimum of two calendar year from the date of registration 

(consent of the university board). 
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b. The maximum limit to obtain Ph.D. is 5 calendar years from registration date, taking into consideration 

the periods of suspended registration. Registration may be extended for a maximum of one calendar 

year, according to a request of the principal supervisor and the approval of the concerned department, 

the CPSR and the faculty board.   

 

Article (42): Study courses 

Based on a request from the principal supervisor the department board may determine the specialization courses 

for the student, selected from the curriculum-code 700 - in compliance with the rules of the concerned 

departments and a maximum of 16 credit hours. The supervisor can be able to request any topic from other 

programs (not more than four credit hours). 

 

Article (43): Supervision 

In addition to clauses of article (34-b, c &d): 

The supervision of a doctorate thesis may be collaborative between the members of supervision committee 

belonging to Cairo university and another supervisor belonging to a foreign university recognized by the SCU, 

without breaching article (20). 

 

Article (44): Plan of doctorate study  

a. Specialization courses relevant to the subject of the thesis as mentioned in article (42)  

b. The student should pass an exam in English language, the content and level of which previously adopted 

by the faculty board. The student may be exempted from this exam if he submits the necessary 

documents proving that he has successfully passed the exam during the 4 years preceding the 

registration date. 

c. The number of credit hours for the courses should be 16 credit hours. The number of credit hours 

confined for the thesis should be 44 credit hours, and the total number of credit hours should be 60 credit 

hours. 

d. The principal supervisor determine the field of research that will be adopted by the department board 

and the vice dean for PSR. The student will submit a thesis containing the result of the research that 

should represent a new contribution in the branch of specialization, taking into consideration the time 

periods stated in article (41). 

e. Based from a request from the principal supervisor, the department board may approve changes in the 

field of research, for one time only during the doctorate study. This may or may not be accompanied by 

changes in supervising committee. The changes are adopted by the CPSR and the faculty board. These 

changes should not breach the clauses concerning the time period stated in article (41). 

f. The student should attend training course about computer uses in compliance with the rules determined 

by the faculty. 

 

Article (45): Equalization of courses 

The faculty board may consider courses already studied, either in the faculty or in any of the higher 

institutes approved by the SCU, in the level of Ph. D., according to suggestions made by the concerned 

department. The student should have successfully passed these courses within the last 5 calendar years prior to 

the registration. 

 

 

 

Article (46): Special rules of courses for the Ph. D. degree: 

a. All courses should be elective  

b. The department may omit or add new courses to cope with the continuous scientific progress. 

c. The department board should notify the postgraduate administration with the selected courses and their 

syllabi. These will be enclosed in the registration file of the student. 
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d. The student must successfully pass all courses before submitting his thesis. 

e. Exams for Ph. D. courses will be held twice per academic year and the departments should notify the 

postgraduate administration with the names of students and the courses in which they will attend their 

exams at least two months before the examination to organize the exam schedule in an appropriate. 

f. The student may omit and add two courses to his scientific progress after  the approval of the concerned 

department and Faculty boards. 

g. The number of credit hours not more than 8 credit hours per semesters.    

h. It is permitted to the student to inter first semester exam only after two months from his Ph.D. 

registration. 

 

Article (47): Terms of degree award 

Based on the recommendation of the concerned department and the CPSR, the faculty board 

recommends the award of the Ph. D. degree if the student fulfills the following conditions: 

a. An elapse of at least two calendar year from the date of registration (consent of university board). 

b. The jury committee must approve the thesis and recommend the award of the degree. 

 

Article (48): Revocation of registration  

The board of the faculty may cancel the registration of the student in the following cases: 

a. If the student has discontinued his study, or has proved to be not diligent in his research, and according 

to the approval of the concerned department board, and the CPSR, based on a report by the supervisors. 

b. If the student fails the exam, paragraph (d), article (46) within the time period stated in article (41) 

paragraph (b). 

c. If the jury committee rejects the thesis. 

d. If the degree was not awarded within the time period stated in article (41), paragraph (b). 

e. A request submitted by the student for the revocation of his registration of Ph. D degree with the agree 

of the supervisors. 

f. If the student has not paid the fees in compliance with the relevant protocol.           

 

V. The degree of Doctorate of Science (D. Sc.) 
 

Article (49): For the award of D. Sc. the candidate should fulfill the following terms:  

1. Candidate must be awarded the Ph. D. from at least 5 years. 

2. Candidate should have published novel papers not previously submitted for the award of either the Ph. D 

or the M. Sc. degrees. 

3. Candidate should indicate the general trend of his researches and point out his contributions in the 

scientific field. In addition he should mention the joint researches and the theses he has supervised. 

4. Moreover, the candidate should provide a list of his original scientific and constructive activities that are 

not published and show his contribution to science  

 

Article ( 50): 

The faculty board investigates the validity of the publications of the candidate to be submitted to the jury 

committee.  The latter is appointed by the faculty board and the jurors will be elected from professors from the 

Egyptian universities or their equivalent from other recognized foreign universities or institutes. 

 

Article ( 51): 

Members of the jury committee prepare reports, singly, on the originality of the student-submitted 

publications in his field of specialization and on the validity of his scientific production to recommend the 

award of the degree. The D.Sc. should be awarded unanimously from the committee. 

 

 



 15 

Article (52): 

The D.Sc. certificate should mention the specialization of the candidate. 

 

Article (53): 

The faculty board may consider   the following condition for D.Sc. degree: 

a. Unpublished papers or papers published during the year preceding the date of submission will be 

omitted. 

b. The English title of publications should specify their scientific contents. 

c. An English report highlighting the leading role of the candidate in his researches. 

d. A citation index should be included to support the position of the candidate. 

e. An English report on the role of the candidate in supervising theses.  

 

Article (54): Complimentary Studies 

a. departments may require complimentary courses in the required specialized from code 300 or 400. 

b. If the student register himself in a different specialize that his Pre-Master study, the concerned 

department may require complimentary courses from code 600. 

c. The complimentary courses should not exceed 4. for more than 4 courses, the student should finish one 

complimentary year to pass those courses, as required for the registration to either Pre-Master year or 

the thesis. 

 

Article (55): Continuous study Programs 

a. According to a proposal of the department board, the faculty board may hold seminars or sessions, on 

the level of PSR, aiming at updating the scientific standards and encouraging sustained learning of 

scientists and specialists awarded recognized university degrees.  

b. National and international scientific societies, institutions and concerned organizations may contribute in 

organizing such seminars and sessions. 

c. Participants may obtain certificates of these seminars and sessions acknowledging their attendance 

without the award of scientific degree, after the payment of fees. 

 

Article (56): 

The faculty may inaugurate new specializations for diplomas, master and PhD degrees awarded by the 

departments after the consent of the faculty and university boards. 

 

Article (57): Applicability of the protocol     

This protocol will be applied to postgraduate registered student from the date of issuing the ministerial 

agree that adopts this protocol. As for the student registered before that date, the internal regulation of 1995 and 

its rules will be applied. 
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1- Mathematics Department  
 

 

A- Programs  

 
 

Department 

Code 

Degree 

Code 
Specializations 

Specialization 

Code 

(M) 

M. Sc. 

(600) 

1- Pure Mathematics (MP) 

2- Classical Applied Mathematics (MC) 

3- Modern applied Mathematics (MM)  

4- Statistical Mathematics (MS) 

5- Computational  Sciences. (MCS) 

Ph. D. 

(700) 

1- Pure Mathematics (MP) 

2- Classical Applied  Mathematics (MC) 

3- Modern applied Mathematics (MM)  

4- Statistical Mathematics (MS) 

5- Computational Sciences. (MCS) 
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1- M. Sc. Degree in Pure Mathematics (MP) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

8 Compulsory The candidate studies (2) courses  in each semester table (1)  

(MP) 

 

10 Elective The candidate chooses (3) courses in the 1
st
  semester& (2) 

courses in the 2
nd

  semester table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required   

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Algebra (1) MP 601-a 
First  

2 2 Functional Analysis (1) MP 602-a 

2 2 Algebra (2) MP 601-b 
Second 

2 2 Functional Analysis (2) MP 602-b 

- 8 The Total Cr.h. Required   

 

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2   Mathematical Logic (1)                        MP 603-a 

First  

2 2   Set Theory (1)               MP 604-a 

2 2 Special Topics in History of 

Mathematics (1 )    

MP 605-a 

2 2   Number Theory (1 )        MP 606-a 

2 2 Complex Analysis (1) MP 607-a 

2 2 Real and Harmonic Analysis (1)               MP 608-a 

2 2 Theory of Differential and Difference   

Equations (1)      

MP 609-a 

2 2 Special Functions and Their 

Applications (1) 

MP 610-a 

Also offered 

by Comput. 

Sci. 

2 2 Combinatorics and Graph Theory (1) MP 611-a 

 

2 2   Approximation Theory (1)                     MP 612-a 

2 2 Numerical and Spectral  Solutions of 

Differential Equations (1) 

MP 613-a 

2 2 Finite Element Method(1) MP 614-a 

2 2  Differential Geometry (1)                        MP 615-a 

2 2   Algebraic Geometry (1)                                                                          MP 616-a 

2 2 Any Topic From Other Programs MP 617-a 

- 6 The Total Cr.h. Required   
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Table (2) Elective Courses        

 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2  Mathematical Logic (2)                            MP 603-b 

Second 

2 2 Set Theory (2) MP 604-b 

2 2 Special Topics in History of  

Mathematics (2) 

MP 605-b 

2 2  Number Theory (2)                                MP 606-b 

2 2 Complex Analysis (2)                             MP 607-b 

2 2 Harmonic Analysis  MP 608-b 

2 2 Theory of Differential and Difference   

Equations(2) 

MP 609-b 

2 2 Special Functions and their 

application(2) 

MP 610-b 

Also offered by 

Comput. Sci. 
2 2 Combinatorics and Graph Theory (2) MP 611-b 

 

2 2  Approximation Theory(2)                        MP 612-b 

2 2 Numerical and Specteral Solutions of 

Differential Equations (2) 

MP 613-b 

2 2  Finite Element Method(2) MP 614-b 

2 2 Defferential Geometry (2)                                                                     MP 615-b 

2 2 Algebraic Geometry (2)    MP 616-b 

2 2 Any Topic From Other Programs MP 617-b 

- 4 The Total Cr.h. Required   

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 601 to 619 

From 618 to 619 are codes No. for adding new courses 
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2- M. Sc. Degree in Classical Applied Mathematics (MC) 

CR. 

Hours 

Course Case Course Number Code 

8 Compulsory The candidate studies (2) courses  in each semester table (1)  

(MC) 

 

10 Elective The candidate chooses (3) courses in the 1
st
  semester& (2) 

courses in the 2
nd

  semester table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required   

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Fluid Mechanics (1) MC 620-a 
First  

2 2 Mechanics of Continuous Media (1) MC 621-a 

2 2 Fluid Mechanics (2) MC 620-b 

Second 
2 2 Mechanics of Continuous Media  (2) MC 621-b 

- 8 The Total Cr.h. Required   

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Non Linear Dynamics (1) MC 622-a 

First  

2 2 Mathematical Theory of Elasticity (1) MC 623-a 

2 2 Mathematical Theory of Thermal 

Elasticity (1)     

MC 624-a 

2 2 Continuum Mechanics of 

Electromagnetic Media (1) 

MC 625-a 

Also offered 

by Mod. 

App. Math. 

2 2 Partial Differential Equations (1) MC 626-a 

 

2 2 Nonlinear Waves and Solitons MC 627-a 

2 2 Electromagnetic Theory (1) MC 628-a 

2 2 Any Topic From Other Programs MC 620-a 

- 6 The Total Cr.h. Required  

 

2 2 Non Linear Dynamics(2) MC 622-b 

Second 

2 2 Mathematical Theory of Elasticity (2) MC 623-b 

2 2 Mathematical Theory of Thermal 

Elasticity (2) 

MC 624-b 

2 2 Continuum Mechanics of 

Electromagnetic Media (2) 

MC 625-b 

Also offered 

by Mod. 

App. Math. 

2 2 Partial Differential Equations (2) MC 626-b 

 

2 2 Nonlinear Waves and Solitons  (2) MC 627-b 

2 2 Electromagnetic   Theory (2) MC 628-b 

2 2 Any Topic From Other Programs MC 629-b 

- 4 The Total Cr.h. Required   

 

 

 
Note:- the code No. of the branch: from 620 to 639 

From 630 to 639 are codes No. for adding new courses 
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3- M. Sc. Degree in Modern Applied Mathematics (MM) 

CR. 

Hours 

Course Case Course Number Code 

8 Compulsory The candidate studies (2) courses  in each semester table (1)  

(MM)  

 

10 Elective The candidate chooses (3) courses in the 1
st
 semester& (2) 

courses in the 2
nd

  semester table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required   

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Advanced Quantum Mechanics (1) MM 640-a 
First  

2 2 General Relativity (1) MM 641-a 

2 2 Advanced Quantum Mechanics (2) MM 640-b 
Second 

2 2 General Relativity (2) MM 641-b 

- 8 The Total Cr.h. Required   

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 
2 2 Theory of Relativistic Quantum 

Mechanics (1) 

MM 642-a 

First  

 2 2 Quantum Field Theory (1) MM 643-a 

 2 2 Gauge Theory (1) MM 644-a 

 
2 2 Symmetry Groups in Particle Theory 

(1) 

MM 645-a 

 2 2 Any Topic From Other Programs MM 646-a 
Also offered 

by Class. 

App. Math. 

2 2 Partial Differenti al Equations (1) MC 626-a 

 - 6 The Total Cr.h. Required  

 
2 2 Theory of Relativistic Quantum 

Mechanics (2) 

MM 642-b 

Second 

 2 2 Quantum Field Theory (2) MM 643-b 

 2 2 Gauge Theory (2) MM 644-b 

 
2 2 Symmetry Groups in Particle 

Theory(2) 

MM 645-b 

 2 2 Any Topic From Other Programs MM 646-b 
Also offered 

by Class. 

App. Math. 

2 2 Partial Differential Equations (2) MC 626-b 

 - 4 The Total Cr.h. Required   

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 640 to 659 

From 647 to 659 are codes No. for adding new courses 
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4- M. Sc. Degree in Statistical Mathematics (MS) 

CR. 

Hours 

Course Case Course Number Code 

8 Compulsory The candidate studies (2) courses  in each semester table (1)  

(MS) 

 

10 Elective The candidate chooses (3) courses in the 1
st
 semester& (2) 

courses in the 2
nd

  semester table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required   

 

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Advanced Probabilities(1) MS 660-a 
First  

2 2 Measure Theory (1) MS 661-a 

2 2 Advanced Probabilities(2) MS 660-b 
Second 

2 2 Measure Theory (2) MS 661-b 

- 8 The Total Cr.h. Required   

 

 

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Time Series Analysis (1) MS 662-a 

First  

2 2 Queueing  Theory     (1) MS 663-a 

2 2 Markov Chains (1) MS 664-a 

2 2 Advanced Stochastic Processes (1) MS 665-a 

2 2 Advanced Multivariate Statistics (1) MS 666-a 

2 2 Advanced Non-Parametric  Statistics (1) MS 667-a 

2 2 Advanced Sampling Theory (1) MS 668-a 

2 2 Advanced Applied Statistics (1) MS 669-a 

2 2 Advanced Experimental Design (1) MS 670-a 

2 2 Life Testing and Realibility (1) MS 671-a 

2 2 Quality Control (1)  MS 672-a 

2 2 Advanced Bio-Statistics (1) MS 673-a 

2 2 Ecological Modeling (1)  MS 674-a 

2 2 Advanced Estimation Theory MS 675-a 

- 6 The Total Cr.h. Required   
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Table (2) Elective Courses            

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Time Series Analysis (1) MS 662-b 

Second 

2 2 Queueing  Theory     (1) MS 663-b 

2 2 Markov Chains (1) MS 664-b 

2 2 Advanced Stochastic Processes (1) MS 665-b 

2 2 Advanced Multivariate Statistics (1) MS 666-b 

2 2 Advanced Non-Parametric  Statistics (1) MS 667-b 

2 2 Advanced Sampling Theory (1) MS 668-b 

2 2 Advanced Applied Statistics (1) MS 669-b 

2 2 Advanced Experimental Design (1) MS 670-b 

2 2 Life Testing and Realibility (1) MS 671-b 

2 2 Quality Control (1)  MS 672-b 

2 2 Advanced Bio-Statistics (1) MS 673-b 

2 2 Ecological Modeling (1)  MS 674-b 

2 2 Advanced Estimation Theory MS 675-b 

Non Mathem-

atician 

Students 
2 2 Biostatistics 

MS-676 

 
- 4 

The Total Cr.h. Required  
 

 

 

 

 

 

 

 

  

 

 

Note:- the code No. of the branch: from 660 to 679 

From 677 to 679 are codes No. for adding new courses 
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5- M. Sc. Degree in Computational Sciences (MCS) 

CR. 

Hours 

Course Case Course Number Code 

8 Compulsory The candidate studies (2) courses  in each semester table (1)  

(MCS) 

 

10 Elective The candidate chooses (3) courses in the 1
st
 semester& (2) 

courses in the 2
nd

  semester table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required   

 

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Number Course 

Code 

Semester 

Also offered 

by Pure 
2 2 Combinatorics and Graph Theory (1) MP 611-a 

First  
 

2 2 Mathematical Logic for Computer Science  

(1) 

MCS 680-a 

Also offered 

by Pure 
2 2 Combinatorics and Graph Theory (2) MP 611-b 

Second  

 

2 2 Mathematical Logic for Computer Science  

(2) 

MCS 680-b 

- 8 The Total Cr.h. Required   

 

 

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 

2 2 Programming Language and Compilers (1) MCS 681-a 

First  

2 2 Distributed Systems (1) MCS 682-a 

2 2 Parallel Systems (1) MCS 683-a 

2 2 Database Systems (1) MCS 684-a 

2 2 Theory of Computation (1) MCS 685-a 

2 2 Theory of Complexity (1) MCS 686-a 

2 2 Cryptography (1) MCS 687-a 

2 2 Information Security (1) MCS 688-a 

2 2 Abstract Algebra and its Applications in 

Computer Science (1) 

MCS 689-a 

2 2 Image Processing (1) MCS 690-a 

2 2 Artificial Intelligence (1)  MCS 691-a 

2 2 Special Topics in Computational Methods MCS 692-a 

- 6 The Total Cr.h. Required   
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Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course Code Semester 

 

2 2 Programming Languages and Compilers (2) MCS 681-b 

Second 

2 2 Distributed Systems (2) MCS 682-b 

2 2 Parallel Systems (2) MCS 683-b 

2 2 Database Systems (2) MCS 684-b 

2 2 Theory of Computation (2) MCS 685-b 

2 2 Theory of Complexity (2) MCS 686-b 

2 2 Cryptography (2) MCS 687-b 

2 2 Information Security (2) MCS 688-b 

2 2 Abstract Algebra and its Applications in 

Computer Science (2) 

MCS 689-b 

2 2 Image Processing (2) MCS 690-b 

2 2 Artificial Intelligence (2)  MCS 691-b 

2 2 Special Topics in Computer Sciences MCS 692-b 

- 4 The Total Cr.h. Required   

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

Note:- the code No. of the branch: from 680 to 698 

From 693 to 698 are codes No. for adding new courses 
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1- Ph. D. Degree in Pure Mathematics (MP) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (2) courses in  each semester table (2) (MP) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required   

 

 

Table (2) Elective Courses       

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

3 4 Selected Topics of Mathematical Logic (1) MP 701-a 

First  

3 4 Selected Topics of Set Theory (1) MP 702-a 

3 4 Special Topics in History of Mathematics (1) MP 703-a 

3 4 Selected Topics of Algebra(1) MP 704-a 

3 4                    Selected Topics of Number Theory (1) MP 705-a 

3 4 Selected Topics of Functional Analysis (1) MP 706-a 

3 4 Selected Topics of Complex Analysis (1) MP 707-a 

3 4 Selected Topics of Harmonic Analysis (1) MP 708-a 

3 4 
Selected Topics of Theory of Differential and Difference 

Equations (1) 
MP 709-a 

3 4 
Selected Topics of Special Functions and Their 

Applications (1) 
MP 710-a 

3 4 Selected Topics of Combinatorics and Graph Theory (1) MP 711-a 

3 4               Selected Topics of Approximation theory (1) MP 712-a 

3 4 
Selected Topics of Numerical Solutions of Differential 

Equations (1) 
MP 713-a 

3 4    Selected Topics of Finite Element Method (1) MP 714-a 

3 4 Selected Topics of Differential Geometry (1) MP 715-a 

3 4               Selected Topics of Algebraic Geometry (1) MP 716-a 

3 4 Any Topic From Other Programs MP 717-a 

 8 
The Total Cr.h. Required 
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Table (2) Elective Courses 

Exam 

Hours 

CR. 

Hours 

Course Number Course 

Code 

Semester 

3 4 Selected Topics of Mathematical Logic (1) MP 701-b 

Second 

3 4 Selected Topics of Set Theory (1) MP 702-b 

3 4 Special Topics in History of Mathematics (1) MP 703-b 

3 4 Selected Topics of Algebra(1) MP 704-b 

3 4                    Selected Topics of Number Theory (1) MP 705-b 

3 4 Selected Topics of Functional Analysis (1) MP 706-b 

3 4 Selected Topics of Complex Analysis (1) MP 707-b 

3 4 Selected Topics of Harmonic Analysis (1) MP 708-b 

3 4 
Selected Topics of Theory of Differential and Difference 

Equations (1) 
MP 709-b 

3 4 
Selected Topics of Special Functions and Their 

Applications (1) 
MP 710-b 

3 4 
Selected Topics of Combinatorics and Graph Theory 

(1) 
MP 711-b 

3 4               Selected Topics of Approximation Theory (1) MP 712-b 

3 4 
Selected Topics of Numerical Solutions of Differential 

Equations (1) 
MP 713-b 

3 4    Selected Topics of Finite Element Method (1) MP 714-b 

3 4 Selected Topics of Differential Geometry (1) MP 715-b 

3 4               Selected Topics of Algebraic Geometry (1) MP 716-b 

3 4 Any Topic From Other Programs MP 717-b 

 8 
The Total Cr.h. Required 

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 701 to 719 

From 718 to 719 are codes No. for adding new courses 
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2- Ph.D.  In Classical Applied Mathematics (MC) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (2) courses in each semester table (2) (MC) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required   

 

 

Table (2) Elective Courses        

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semest

er 

3 4 Selected Topics of Statistical Mechanics (1) MC 720-a 

First  

3 4 Selected Topics of Mathematical Theory of Elasticity (1) MC 721-a 

3 4 Selected Topics of Mathematical Theory of Thermal 

Elasticity (1) 

MC 722-a 

3 4 Fluid Mechanics (1) MC 723-a 

3 4 Continuum Mechanics (1) MC 724-a 

3 4 Selected Topics of Continuum Mechanics of 

Electromagnetic Media. (1) 

MC 725-a 

3 4 Selected Topics of Partial Differential Equations (1) MC 726-a 

3 4 Selected Topics of Nonlinear Waves and Solitons (1) MC 727-a 

3 4 Selected Topics of Electromagnetic Theory (1) MC 728-a 

3 4 Any Topic From Other Programs MC 729-a 

3 4  Selected Topics of Statistical Mechanics(2) MC 720-b 

Second 

3 4 Selected Topics of Mathematical Theory of Elasticity (2) MC 721-b 

3 4 Selected Topics of Mathematical Theory of Thermal 

Elasticity (2) 

MC 722-b 

3 4 Fluid Mechanics (2) MC 723-b 

3 4 Continuum Mechanics (2) MC 724-b 

3 4 Selected Topics of Continuum Mechanics of 

Electromagnetic Media. (2) 

MC 725-b 

3 4 Selected Topics of Partial Differential Equations (2) MC 726-b 

3 4 Selected Topics of Nonlinear Waves and Solitons (2) MC 727-b 

3 4 Selected Topics of Electromagnetic Theory (2) MC 728-b 

3 4 Any Topic From Other Programs MC 729-b 

- 16 The Total Cr.h. Required   

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 720 to 739 

From 730 to 739 are codes No. for adding new courses 
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3- Ph.D. Degree In Modern Applied Mathematics (MM) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (2) courses in each semester table (2)  (MM)  

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required   

 

 

Table (2) Elective Courses       

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

3 4 Selected Topics of Quantum Mechanics (1) MM 740-a  

First  

3 4 Selected Topics of Theory of Relativistic Quantum 

Mechanics (1) 

MM 741-a  

3 4 Selected Topics of General Relativity (1) MM 742-a  

3 4 Selected Topics of Quantum Field Theory (1) MM 743-a  

3 4 Selected Topics of Gauge Theory (1) MM 744-a  

3 4 Selected Topics of Partial Differential Equations (1) MM 745-a  

3 4 Selected Topics of Symmetry Groups in Particle 

Theory (1) 

MM 746-a  

3 4 Any Topic From Other Programs MM 747-a  

3 4 Selected Topics of Quantum Mechanics (1) MM 740-b  

Second 

3 4 Selected Topics of Theory of Relativistic Quantum 

Mechanics (1) 

MM 741-b  

3 4 Selected Topics of General Relativity (1) MM 742-b  

3 4 Selected Topics of Quantum Field Theory (1) MM 743-b  

3 4 Selected Topics of Gauge Theory (1) MM 744-b  

3 4 Selected Topics of Partial Differential Equations (1) MM 745-b  

3 4 Selected Topics of Symmetry Groups in Particle 

Theory (1) 

MM 746-b  

3 4 Any Topic From Other Programs MM 747-b  

- 16 The Total Cr.h. Required   

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 740 to 759 

From 748 to 759 are codes No. for adding new courses 
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4- Ph.D. Degree In Modern Statistical Mathematics (MS) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (2) courses in each semester table (2) (MS) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required   

 

 

Table (2) Elective Courses       

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

3 4 Selected Topics of Advanced Probability (1) MS 760-a 

First  

3 4 Selected Topics of Time Series Analysis (1) MS 761-a 

3 4 Selected Topics of Queueing Theory (1) MS 762-a 

3 4 Selected Topics of Markov Chains (1) MS 763-a 

3 4 Selected Topics of Advanced Stochastic Processes (1) MS 764-a 

3 4 
Selected Topics of Advanced Multivariate Statistics 

(1) 
MS 765-a 

3 4 
Selected Topics of Advanced Non-Parametric 

Statistics (1) 
MS 766-a 

3 4 Selected Topics of Advanced Estimation Theory (1) MS 767-a 

3 4 Selected Topics of Advanced Sampling Theory (1) MS 768-a 

3 4 Selected Topics of Advanced Applied Statistics (1) MS 769-a 

3 4 Selected Topics of Advanced Experimental Design (1) MS 770-a 

3 4 Selected Topics of Life Testing and Realibility (1) MS 771-a 

3 4 
Selected Topics of measure Theory (1)                           

                                          
MS 772-a 

3 4 
Selected Topics of Quality Control (1) 

 
MS 773-a 

3 4 
Selected Topics of Advanced Bio-Statistics (1) 

 
MS 774-a 

3 4 
Selected Topics of Ecological Modeling (1) 

 
MS 775-a 

3 4 Any Topic From Other Programs MS 776-a 

 8 
The Total Cr.h. Required 
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Table (2) Elective Courses       

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

3 4 Selected Topics of Advanced Probability (2) MS 760-b 

Second 

3 4 Selected Topics of Time Series Analysis (2) MS 761-b 

3 4 Selected Topics of Queueing Theory (2) MS 762-b 

3 4 Selected Topics of Markov Chains (2) MS 763-b 

3 4 Selected Topics of Advanced Stochastic Processes (2) MS 764-b 

3 4 
Selected Topics of Advanced Multivariate Statistics 

(2) 
MS 765-b 

3 4 
Selected Topics of Advanced Non-Parametric 

Statistics (2) 
MS 766-b 

3 4 Selected Topics of Advanced Estimation Theory (2) MS 767-b 

3 4 Selected Topics of Advanced Sampling Theory (2) MS 768-b 

3 4 Selected Topics of Advanced Applied Statistics (2) MS 769-b 

3 4 Selected Topics of Advanced Experimental Design (2) MS 770-b 

3 4 Selected Topics of Life Testing and Realibility (2) MS 771-b 

3 4 
Selected Topics of measure Theory (2)                           

                                          
MS 772-b 

3 4 
Selected Topics of Quality Control (2) 

 
MS 773-b 

3 4 
Selected Topics of Advanced Bio-Statistics (2 

 
MS 774-b 

3 4 
Selected Topics of Ecological Modeling (2) 

 
MS 775-b 

3 4 Any Topic From Other Programs MS 776-b 

 8 
The Total Cr.h. Required 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 760 to 779 

From 777 to 779 are codes No. for adding new courses 
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5- Ph.D. Degree In Computational Sciences (MCS) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (2) courses in each semester table (2) (MCS) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required   

              

 

 

Table (2) Elective Courses       

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

3 4 Selected topics in Programming and Compliers (1) MCS 780-a 

First  

3 4 Selected topics in Distributed Systems (1) MCS 781-a 

3 4 Selected topics in Parallel Systems (1) MCS 782-a 

3 4 Selected topics in Database Systems (1) MCS 783-a 

3 4 Selected topics in Theory of Computation (1) MCS 784-a 

3 4 Selected topics in Theory of Complexity (1) MCS 785-a 

3 4 
Selected topics in Combinatorics ad Graph Theory 

(1) 
MCS 786-a 

3 4 Selected topics in Cryptography (1) MCS 787-a 

3 4 Selected topics in Information Security (1)  MCS 788-a 

3 4 
Selected topics in Abstract Algebra and its 

Applications in Computer Science(1)  
MCS 789-a 

3 4 Selected topics in Signal Processing (1) MCS 790-a 

3 4 
Selected topics in Mathematical Logic for 

Computer Science  (1) 
MCS 791-a 

3 4 Selected topics in Artificial Intelligence (1) MCS 792-a 

3 4 

    Selected topics in Any Topic From Other 

Programs 

 

MCS 793-a 

 8 
The Total Cr.h. Required 
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Table (2) Elective Courses       

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

3 4 Selected topics in Programming and Compliers (2) MCS 780-b 

Second  

3 4 Selected topics in Distributed Systems (2) MCS 781-b 

3 4 Selected topics in Parallel Systems (2) MCS 782-b 

3 4 Selected topics in Database Systems (2) MCS 783-b 

3 4 Selected topics in Theory of Computation (2) MCS 784-b 

3 4 Selected topics in Theory of Complexity (2) MCS 785-b 

3 4 
Selected topics in Combinatorics ad Graph Theory 

(2) 
MCS 786-b 

3 4 Selected topics in Cryptography (2) MCS 787-b 

3 4 Selected topics in Information Security (2) MCS 788-b 

3 4 
Selected topics in Abstract Algebra and its 

Applications in Computer Science(2)  
MCS 789-b 

3 4 Selected topics in Signal Processing (2) MCS 790-b 

3 4 
Selected topics in Mathematical Logic for 

Computer Science  (2) 
MCS 791-b 

3 4 Selected topics in Artificial Intelligence (2) MCS 792-b 

3 4 

    Selected topics in Any Topic From Other 

Programs 

 

MCS 793-b 

 8 
The Total Cr.h. Required 

 

 

 

 

 

 

 

 

 

 

  

Note:- the code No. of the branch: from 780to 798 

From 794to 798 are codes No. for adding new courses 
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B- Course contents of M. Sc. Degree 

 
Code No. Course name and contents 

 1- M. Sc. Degree in Pure Mathematics (M P) 

M P ï 601 

(a & b) 

(2 cr. h/ 

Semester) 

Algebra (1 & 2)                                                                                         ϽϡϯЮϜ )̸  ̪(̹   

Prerequisites: Third year course of algebra as taught at the department 

Outline of contents: Set theoretic notions, theory of categories, structure theory of 

groups, theory of rings and modules, field theory. 

M P ï 602 

(a & b) 

(2 cr. h/ 

Semester) 

Functional Analysis (1 & 2)                                                          сЮϜϹЮϜ ЭуЯϳϧЮϜ )̸  ̪(̹  

Prerequisites: The student is assumed to know: linear algebra (finite dimensional 

vector spaces and linear transformations), basic real analysis (multivariable 

calculus, series of numbers and series of functions), some topological notions 

(completeness and compactness, at least in metric spaces), elementary theory of the 

Lebesgue measure and integral and the basic theory of Hilbert spaces. 

Outline of contents: The content may vary according to student interests and those 

of the instructor. Typically the course would treat subjects from: Operators and 

their spectra, function spaces, spaces of distributions, the Fourier and Laplace 

transforms and applications. Some special topics may be treated if time allows. 

M P ï 603 

(a & b) 

(2 cr. h/ 

Semester) 

Mathematical Logic (1 & 2)                                                      сЎϝтϽЮϜ ХГзгЮϜ )̸  ̪(̹  

Prerequisites: Mathematical Logic 2. 

Outline of contents:  The foundations of mathematics, formal systems, metama-

thematics, computability and decidability, Churchôs thesis, applications to formal 

number theory and to predicate calculus, additional topics in predicate calculus. 

M P ï 604 

(a & b) 

(2 cr. h/ 

Semester) 

Set Theory (1 & 2)                                                                   ϤϝКнгϯгЮϜ ϣтϽЗж )̸  ̪(̹  

Prerequisites: Mathematical logic and set theory courses at the undergraduate level. 

Outline of contents: Axiomatic foundations. Operations on sets and relations. 

Images and set functions. Ordering, well-ordering, and well-founded relations; 

general principles of induction and recursion. Ranks of sets, ordinals and their 

arithmetic. Set-theoretical equivalence, definitions by abstraction. Arithmetic of 

cardinals. Axiom of choice, equivalent forms, and consequences. 

M P ï 605 

(a & b) 

(2 cr. h/ 

Semester) 

Selected Topics in the History of Mathematics (1 & 2)  

ϤϝуЎϝтϽЮϜ ϵтϼϝϦ сТ ϢϼϝϧϷв ϤϝКнЎнв )̸  ̪(̹ 

Prerequisites: consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: history of 

algebra, history of the theory of numbers, history of geometry, history of the 

calculus and infinitesimal methods. 

M P ï 606 

(a & b) 

(2 cr. h/ 

Semester) 

Number Theory (1 & 2)                                                                 ϸϜϹКцϜ ϣтϽЗж )̸  ̪(̹  

Prerequisites: all undergraduate algebra courses. 

Outline of contents: Valuations, units, and ideals in number fields, ramification 

theory, quadratic and cyclotomic fields, topics from class field theory, zeta-

functions and L-series, distribution of primes, modular forms, quadratic forms, 

diophantine equations, P-adic analysis, and transcendental numbers. 

M P ï 607 

(a & b) 

(2 cr. h/ 

Semester) 

Complex Analysis (1 & 2)                                                            ϟЪϽгЮϜ ЭуЯϳϧЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate course of complex analysis. 

Outline of contents: Complex analysis of one variable: Compactness and convergence in 

the space of analytic functions, Riemann mapping theorem, Weierstrass factorization 

theorem, Rungeôs theorem, Picardôs theorems - Complex analysis of several variables: 

analytic functions of several variables, the integral formula of Cauchy, Hartogôs 

phenomenon, dôô problem, spaces of holomorphic functions. 
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M P ï 608 

(a & b) 

(2 cr. h/ 

Semester) 

Real and Harmonic Analysis (1 & 2)                            сЧуЧϳЮϜм сЧТϜнϧЮϜ ЭуЯϳϧЮϜ )̸  ̪(̹  

Prerequisites: consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: Classical 

Fourier analysis, real variable methods in harmonic analysis, probabilistic methods 

in harmonic analysis, abstract harmonic analysis and Banach algebras, theories of 

integration. 

M P ï 609 

(a & b) 

(2 cr. h/ 

Semester) 

Theory of Differential and Difference Equations (1 & 2) 

ϣуЦϽУЮϜ ϤъϸϝЛгЮϜм ϣуЯЎϝУϧЮϜ ϤъϸϝЛгЮϜ ϣтϽЗж )̸  ̪(̹ 

Prerequisites: Undergraduate courses of real analysis and ordinary differential 

equations. Outline of contents: Theory of ordinary linear differential equations, 

qualitative properties of solutions, linear difference equations, dynamical systems, 

nonlinear equations. 

M P ï 610 

(a & b) 

(2 cr. h/ 

Semester) 

Special Functions and Applications (1 & 2)                 ϝлϦϝЧуϡГϦм ϣЊϝϷЮϜ ЬϜмϹЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate analysis courses. 

Outline of contents: One or two subjects are treated in depth from: Orthogonal 

polynomials, special functions and boundary-value problems, numerical methods 

and special functions, wavelets and their computational applications, classical and 

basic special functions. 

M P ï 611 

(a & b) 

(2 cr. h/ 

Semester) 

Combinatorics and Graph Theory (1 & 2)                ЬϝЫІцϜ ϣтϽЗжм ϤϝуЧуТϜнϧЮϜ )̸  ̪(̹  

Prerequisites: basic undergraduate course of algebra. 

Outline of contents:  Combinatorial methods and other mathematical methods for 

combinatorial problems. Enumeration by bijections and generating functions, 

probabilistic methods for existence proofs and asymptotic analysis, randomized 

algorithms, Ramsey's theorem and related topics, combinatorial designs and their 

applications, geometric problems and methods.  Graphs, directed graphs, flows in 

graphs, substructures of dense graphs, substructures of sparse graphs, Hamiltonian 

cycles. 

M P ï 612 

(a & b) 

(2 cr. h/ 

Semester) 

Approximation Theory (1 & 2)                                                    ϟтϽЧϧЮϜ ϣтϽЗж )̸  ̪(̹  

Prerequisites: Undergraduate real and complex analysis courses. 

Outline of contents: Possibility of approximation, polynomials of best 

approximation, properties of polynomials and moduli of continuity, the degree of 

approximation by trigonometric polynomials, the degree of approximation by 

algebraic polynomials, approximation by rational functions, functions of several 

variables, approximation by linear polynomial operators. 

M P ï 613 

(a & b) 

(2 cr. h/ 

Semester) 

Numerical and spectral solutions of differential equations (1 & 2) 

ϣуЯЎϝУϧЮϜ ϤъϸϝЛгЯЮ ϣуУуГЮϜм ϣтϸϹЛЮϜ ЬнЯϳЮϜ )̸  ̪(̹ 

Prerequisites: Basic numerical analysis course at the undergraduate level. 

Outline of contents: Ordinary differential equations: one-step methods, multistep 

methods, difference methods for boundary value problems in ODEôs - Partial 

differential equations: difference methods for parabolic, hyperbolic and elliptic 

PDEôs - Spectral methods for ordinary and partial differential equations: weighted 

residual methods, variational methods. 

M P ï 614 

(a & b) 

(2 cr. h/ 

Semester) 

Finite Elements Method (1 & 2)                                       гЮϜ ϽЊϝзЛЮϜ ϣЧтϽА) ϢϸϹϳ ̸ ̪(̹  

Prerequisites: First course of numerical analysis and calculus. 

Outline of contents: Introduction to FEM for elliptic problems - Some finite 

element spaces - Development of finite element programs - Two dimensional 

problems - Two dimensional element calculations. 

M P ï 615 

(a & b) 

(2 cr. h/ 

Differential Geometry (1 & 2)                                                 ϣуЯЎϝУϧЮϜ ϣЂϹзлЮϜ )̸  ̪(̹  

Prerequisites: Real analysis, topology, algebra and differential geometry at the 

undergraduate level. 
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Semester) Outline of contents: Differential calculus on manifolds - Differential forms and 

derivations, De Rahm cohomology - Linear connections - Nonlinear connections - 

Geometry of the tangent bundle and double tangent bundle - Theory of 

submanifolds - Vector bundles - Lie groups and Lie algebras - Some Riemannian 

geometry. 

M P ï 616 

(a & b) 

(2 cr. h/ 

Semester) 

Algebraic Geometry (1 & 2)                                                      ϣтϽϡϯЮϜ ϣЂϹзлЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate courses of algebra. 

Outline of contents: Affine and projective algebraic varieties. Theory of schemes 

and morphisms of schemes. Smoothness and differentials in algebraic geometry. 

Coherent sheaves and their cohomology. Riemann-Roch theorem and selected 

applications. 

M P ï 617 

(a & b) 

(2 cr. h/ 

Semester) 

The candidate study one course of the following 

) ϤϜϼϽЧгЮϜ иϻк ев оϒ ϟЮϝГЮϜ ϼϝϧϷт ̸ ̪(̹ 

1- Selected Topics in Mathematical Logic and the Foundations of Mathematics 

Prerequisites: undergraduate mathematical logic course. 

Outline of contents:  One or two subjects are treated in depth from: Algebraic logic, 

constructive mathematical logic, model theory, recursion theory, independence 

results in set theory, descriptive set theory and other topics. 

2- Selected Topics in Algebra 

Prerequisites: consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: Commutative 

algebra, non-associative algebra, theory of rings amd modules, group 

representations and their applications, theory of near-rings, Galois theory, Hopf 

algebras and quantum groups. 

3- Selected Topics in Geometry 

Outline of contents: One or two subjects are treated in depth from: Riemannian 

geometry, Finsler Geometry, non-Euclidean geometry, projective geometry, finite 

geometries and their applications. 

4- Selected Topics in the Topology 

Prerequisites: consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: Dimension 

theory, algebraic topology, differential topology, knot theory. 

5- Selected Topics in Functional Analysis and Operator Theory 

Prerequisites: consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: Set-valued 

analysis, non-harmonic analysis, geometry of infinite dimensional spaces, algebras 

of operators, wavelets and their applications. 

 

 

 2- M. Sc. Degree in Classical Applied Mathematics (M C) 

M C ï 620 

(a & b) 

(2 cr. h/ 

Semester) 

Fluid Mechanics (1 & 2)                                                             ЙϚϜнгЮϜ ϝЫужϝЫув )̸  ̪(̹  

Prerequisites: Undergraduate applied mathematics courses. 

Outline of contents: Equations of motion in different coordinates (Euler, Lagrange 

and Miche) - Irrotational and rotational motion - Motion of a liquid in two and three 

dimensions - Viscous flow - Gravity waves - Tidal waves - Surface waves - 

Stratified fluids - Shallow water waves. 

M C ï 621 

(a & b) 

(2 cr. h/ 

Semester) 

Mechanics of Continuous Media (1 & 2)                      АϝЂмцϜ ϝЫужϝЫув ϣЯЋϧгЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate applied mathematics courses. 

Outline of contents: Tensor analysis - Energy and entropy - General constitutive 

equations - Applications: Hypoelasticity - Elastic ï perfectly plastic bodies - 
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Viscoelastic materials. 

M C ï 622(a) 

(2 cr. h) 

Nonlinear Dynamics (1)                                                                ) ϣуГ϶ ϽуО ϝЫувϝзтϸ(̸  

Equilibrium points of linear systems, Trajectories of linear systems, Stability 

criteria, Equilibrium points of approximately linear systems, Stability criteria of 

nonlinear systems, Liaponnov theorem, Limit cycles and periodic solutions, 

poincare' and Bendixon theorems, the logistic equation. 

M C ï 622(b) 

(2 cr. h) 

Nonlinear Dynamics (2)                                                                ) ϣуГ϶ ϽуО ϝЫувϝзтϸ(̹  

Coexisting species, Lotka-Volterra Model, Delay-Cogestic equation, Sealistic prey-

prediator Model, logistic equation with diffusion, Nonlinear waves, Nagums 

equation, Coupled diffusion systems. 

M C ï 623 

(a & b) 

(2 cr. h/ 

Semester) 

The Mathematical Theory of Elasticity (1 & 2)           ϣжмϽгЯЮ ϣуЎϝтϽЮϜ ϣтϽЗзЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate applied mathematics courses. 

Outline of contents: Equilibrium of aeolotropic elastic solid bodies - General 

theorems - Two-dimensional elastic systems - Theory of the integration of the 

equations of equilibrium of an isotropic elastic solid body - The equilibrium of an 

elastic sphere and related problems - Vibrations of spheres and cylinders - The 

propagation of waves in elastic solid media ï Torsion. 

M C ï 624 

(a & b) 

(2 cr. h/ 

Semester) 

The Mathematical Theory of Thermoelasticity (1 & 2) 

ϣтϼϜϽϳЮϜ ϣжмϽгЯЮ ϣуЎϝтϽЮϜ ϣтϽЗзЮϜ )̸  ̪(̹ 

Prerequisites:. Undergraduate applied mathematics courses. 

Outline of contents: Basic relations and equations of thermoelasticity - Stationary 

three-dimensional thermoelastic problems - Quasi-static and quasi-stationary 

spatial thermoelasticity problems - Dynamic effects due to the action of a non-

stationary temperature field - Dynamic problems of coupled temperature and strain 

fields - Stationary plane problems of thermoelasticity - Quasi-static and quasi-

stationary two-dimensional thermoelastic problems - Two-dimensional dynamic 

thermoelastic problems. 

M C ï 625 

(a & b) 

(2 cr. h/ 

Semester) 

Continuum Mechanics of Electromagnetic Media (1 & 2) 

ЮϜ ϝЫужϝЫугЮ ϣЯЋϧгЮϜϣуЃуАϝзПвмϽлЫЮϜ АϝЂмч )̸  ̪(̹ 

Prerequisites: Undergraduate applied mathematics courses. 

Outline of contents: Essential properties of electromagnetic solids - Elements of 

continuum mechanics - General equations of nonlinear electromagnetic media - 

Elastic dielectrics and piezoelectricity - Elastic conductors. 

M C ï 626(a) 

(2 cr. h) 

Partial Differential Equations (1)                                          ) ϣуϚϿϮ ϣуЯЎϝУϦ ϤъϸϝЛв(̸  

Laplace and wave equations, Fourier analysis, distributions, Sovler spaces, 

Applications. 

M C ï 626(b) 

(2 cr. h) 

Partial Differential Equations (2)                                          ) ϣуϚϿϮ ϣуЯЎϝУϦ ϤъϸϝЛв(̹  

Linear elliptic equations, Heat and wave equations in bounded and unbounded 

domains, Cauchy-Kowalewsky theorem, geometrical optics. 

M C ï 627 

(a & b) 

(2 cr. h/ 

Semester) 

Nonlinear Waves and Solitons (1 & 2)                      ϢϸϽУϧгЮϜм ϣуГ϶ыЮϜ ϤϝϮнгЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate applied mathematics courses. 

Outline of contents: Mathematical development - Solitary and cnoidal waves - The 

KdV equation - Inverse scattering problem - Soliton solution of the KdV equation ï 

Compactons. 

M C ï 628(a) 

(2 cr. h) 

Electromagnetic Theory (1)                                                ЫЮϜ ϣтϽЗзЮϜ) ϣуЃуАϝзПвмϽл(̸  

Two dimensional potential distribution, Three dimensional potential distributions, 

Electric current, Magnetic interaction of currents. 

M C ï 628(b) 

(2 cr. h) 

Electromagnetic Theory (2)                                                тϽЗзЮϜ) ϣуЃуАϝзПвмϽлЫЮϜ ϣ(̹  

Electromagnetic induction, magnetism, plane electromagnetic waves, electromag-

netic radiation, special relativity and the motion of charged particles. 
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M C ï 629 

(a & b) 

(2 cr. h/ 

Semester) 

Any Topic From Other Programs (1 & 2) 

ϽЧв оϒ) оϽ϶цϜ ϭвϜϽϡЮϜ ев ϼ ̸ ̪(̹ 

Prerequisites: consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: Theory of 

Relativity, Quantum Electrodynamics, Gauge Theory, Dynamics of Viscous 

Fluids, Gas Dynamics, Electromagnetic Induction, Advanced Methods of 

Mathematical Physics. 

 

 

 3- M. Sc. Degree in Modern Applied Mathematics (M M) 

M M ï 640 

(a & b) 

(2 cr. h/ 

Semester) 

Advanced Quantum Mechanics (1 & 2)                             ϣвϹЧϧгЮϜ бЫЮϜ ϝЫужϝЫув )̸  ̪(̹  

Prerequisites: Undergraduate applied mathematics courses. 

Outline of contents: Relativistic wave mechanics: Klein-Gordon equations ï Dirac 

equation ï exclusion principle - Relativistic quantum mechanics: General aspects 

of symmetries in quantum mechanics - Quantum Lorentz transformations - The 

Poincaré algebra - One-particle states - Space inversion and time inversion and 

charge conjugation. 

M Mï 641(a) 

(2 cr. h) 

General of Relativity (1)                                                                     ) ϣуϡЃзЮϜ ϣтϽЗж(̸  

Introduction: overview of special theory of relativity, relativistic electrodynamics, 

energy-momentum tensor ï The basis of the general relativity: Mach's principle, 

principle of equivelance, principle if covariance, principle of minimal gravitational 

coupling, corresponding principle ï Tensor analysis: tensor algebra and tensor 

density, affine connection and covariant differentiation, the Riemann tensor and the 

curvature tensor. 

M Mï 641(b) 

(2 cr. h) 

General of Relativity (2)                                                                     ) ϣуϡЃзЮϜ ϣтϽЗж(̹  

Einstein's field equations: general relativity field equations, perfect fluid and 

Newtonian limit, Schwarzchild solutions ï Classical test of general relativity: the 

precession of the perihelion of Mercury, the bending of light, gravitational red shift 

ï Cosmology: the Roberson-Walker Metric, Cosmological implications for general 

relativity. 

M Mï 642(a) 

(2 cr. h) 

Theory of Relativistic Quantum mechanics (1)                )ϣуϡЃзЮϜ бЫЮϜ ϝЫужϝЫув ϣтϽЗж(̸  

Klein-Gordon equation, non-relativistic limit of klein-Gordon equation, Probability 

current in Klein-Gordon equation and its interpretation, linearization of the 

relativistic quantum mechanical equation and Dirac equation , the interprettation of 

the negative energy solution of Dirac equation , coveriont forms of Dirac equations 

, properties of the different types of the gamma matrices. 

M Mï 642(b) 

(2 cr. h) 

Theory of Relativistic Quantum mechanics (2)                )ϣуϡЃзЮϜ бЫЮϜ ϝЫужϝЫув ϣтϽЗж(̹  

Solution of the hedrogen atoss using Dirac eqation Applications. 

M Mï 643(a) 

(2 cr. h) 

Quantum field theory (1)                                                         ) ϣугЫЮϜ ϤъϝϯгЮϜ ϣтϽЗж(̸  

Overview of particle physics, classical field theory, symmetric in physics and 

Noether's theorem, Klin-Gordisn equation, Dirac equation, predication of 

antiparticles, Dirac spinors and gamma matrices. 

M Mï 643(b) 

(2 cr. h) 

Quantum field theory (2)                                                         ) ϣугЫЮϜ ϤъϝϯгЮϜ ϣтϽЗж(̹  

Maxwell equation and electromagnetic fields, complex scalar fields in 

electromagnetic field, Dirac fields in electromagnetic field, the Yang-Mills fields, 

canonical quantization and particle interpretation. 

M Mï 644(a) 

(2 cr. h) 

Gauge theory (1)                                                                                     ) ϢϹЧЮϜ ϣтϽЗж(̸  

Overview of particle physics, classical field theory, symmetry in physics and 

Noether,s theorem, klein ï Gordan equation, Dirac equation, predication of 

antiparticles, Dirac spinors and gamma matrices, Maxwell equation and 



 38 

electromagnetic field , Dirac field in electromagnetic field, the Yong ï Mills field, 

Realklein ï Gordan fields , electromagnetic field. 

M Mï 644(b) 

(2 cr. h) 

Gauge theory (2)                                                                                     ) ϢϹЧЮϜ ϣтϽЗж(̹  

Path integral formulation, perturbation theory and S-Matrix, functional calculus, 

generating functional for scalar fields, free particles Green,s functions, generation 

functionals for interacting fields, Phi ï 4 theory, scatterhng cross ï section, 

propators and guage fields and folders ïPopovmethod, self ï energy operator and 

vertex function, word ïTakhashi identities in QED, salavnov ï taylor  identities, 

ghosts and unitarity. 

M Mï 645(a) 

(2 cr. h) 

Symmetry Groups in Particle theorey (1)             ) ϤϝуϛтϿϯЮϜ ϣтϽЗж пТ ϣЯϪϝгϧгЮϜ ϽвϿЮϜ(̸  

Lie groups, in finitisemal generators of Lie groups, connected Lie groups, stracture 

constants, Lie algebras, abelian symmetries, study of the groups U(1), SU(2) and 

SU(3). 

M Mï 645(b) 

(2 cr. h) 

Symmetry Groups in Particle theorey (2)             ) ϤϝуϛтϿϯЮϜ ϣтϽЗж пТ ϣЯϪϝгϧгЮϜ ϽвϿЮϜ(̹  

Lorenta transformations, Lorentz groups, double connectivety, lovering groups, 

Poncare algebra, translations and rotations, space inversion, time reversed and 

charge coujugation, symmetries and brokenuous lorentz group and isomorphism 

with SU(2) Ã SU(2). 

M M ï 646 

(a & b) 

(2 cr. h/ 

Semester) 

Any Topic From Other Programs 

оϽ϶ϒ ϭвϜϽϠ ев ϢϼϝϧϷв ϤϝКнЎнв 

 

 

 4- M. Sc. Degree in Statistical Mathematics (M S) 

M S ï 660(a) 

(2 cr. h) 

Advanced Probability (1)                                                            ) ϣвϹЧϧгЮϜ ϤъϝгϧϲъϜ(̸  

Multidimensional random variables and their numerical characteristics, The law of  

large numbers,  The strong law of large numbers,  characteristic functions for 

multidimensional random variables, sum of independent random variables,  

moment generating function technique,  distribution of sums of independent 

random variables,  The transformation Y=g(x) and its Distribution,  Probability 

Integral Transform. 

M S ï 660(b) 

(2 cr. h) 

Advanced Probability (2)                                                            ) ϣвϹЧϧгЮϜ ϤъϝгϧϲъϜ(̹  

The central limit theorem, the theory of infinitely divisible distribution laws, the 

theory of stochastic processes. 

M S ï 661(a) 

(2 cr. h) 

Measure Theory (1)                                                                             ) ЀϝуЧЮϜ ϣтϽЗж(̸  

Systems of sets, Lebesque measure, generalized measures, measurable functions, 

theory of integration, applications. 

M S ï 661(b) 

(2 cr. h) 

Measure Theory (2)                                                                             ) ЀϝуЧЮϜ ϣтϽЗж(̹  

Measure in the product space, Fubini's theorem, absolute continuity, change of 

variables in Lebesgue integral, Lebesgue-Stiltjes integral, applications. 

M S ï 662(a) 

(2 cr. h) 

Time Series Analysis (1)                                                          ) ϣузвϿЮϜ ЭЂыЃЮϜ ЭуЯϳϦ(̸  

Types of variation, stationary time series, time plot, transformations, Analyzing 

series which contain a trend, seasonal fluctuations, autocorrelation, tests of 

randomness, probability models for time series, estimating the auto covariance and 

autocorrelation functions, fitting an autoregressive process, fitting a moving 

average process. 

M S ï 662(b) 

(2 cr. h) 

Time Series Analysis (2)                                                          узвϿЮϜ ЭЂыЃЮϜ ЭуЯϳϦ) ϣ(̹  

Estimating the parameters of a mixed model, estimating the parameters of an 

integrated model, the Box- Jenkins seasonal model, residual analysis, general 
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remarks on model building, introduction to forecasting, univariate procedures,  

multivariate procedures, a comparison of forecasting procedures, prediction theory. 

M S ï 663(a) 

(2 cr. h) 

Queueing Theory (1)                                                                         ) ϽуϠϜнГЮϜ ϣтϽЗж(̸  

Markov Chains Defined. Transition Matrix, Discrete-Time Markov chains, 

Classification of Possible States, Continuous-Time Markov chains, The Birth-

Death Process in Queueing, Basic Single Server Model with constant rates, 

Multiple Servers with an unlimited Queue, Other queueing Models, Theorem of 

Limiting Probabilities, Generalizing the DeMoivre-Laplace Theorem to a sequence 

of Chain Dependent Trials. 

 

M S ï 663(b) 

(2 cr. h) 

Queueing Theory (2)                                                                         ) ϽуϠϜнГЮϜ ϣтϽЗж(̹  

Selected topics will be chosen by the lecturer. 

M S ï 664(a) 

(2 cr. h) 

Markov Chains (1)                                                                           ) РнЪϼϝв ЭЂыЂ(̸  

Discrete-time Markov chains,  recurrence and transience, convergence to 

equilibrium, Ergodic theorem, Q-matrices and their exponentials, continuous-time 

random walk, Poisson processes, jump chain and holding times, Explosion, Non-

minimal chains. 

M S ï 664(b) 

(2 cr. h) 

Markov Chains (2)                                                                           ) РнЪϼϝв ЭЂыЂ(̹  

Continuous-time Markov chains II, recurrence and transience, convergence to 

equilibrium, time reversal, Ergodic theorem, potential theory, electrical network,  

Brownian motion. 

M S ï 665(a) 

(2 cr. h) 

Advanced Stochastic Processes (1)                                  ) ϣвϹЧϧгЮϜ ϣуϚϜнЇЛЮϜ ϤϝуЯгЛЮϜ(̸  

Basic theory of stochastic processes, discrete time Markov chains, continuous time 

Markov chains, second order processes, Brownian motions. 

M S ï 665(b) 

(2 cr. h) 

Advanced Stochastic Processes (2)                                  ) ϣвϹЧϧгЮϜ ϣуϚϜнЇЛЮϜ ϤϝуЯгЛЮϜ(̹  

Regularity of stochastic processes, convergence of random walk to Brownian 

motion, Brownian motion and its martingales, diffusion processes, stochastic 

integrals, stochastic differential equations, random time change and one 

dimensional diffusions, Brownian motion on the half-line, convergence of Markov 

chains to diffusions, reflected processes in higher dimensions. 

M S ï 666(a) 

(2 cr. h) 

Advanced Multivariate Statistics (1)                     ϽуПϧв ев ϽϫЪϒ пТ ϣвϹЧϧгЮϜ ̭ϝЋϲшϜ )̸(  

Matrix algebra, multidimensional random variables, the multivariate normal 

distribution, samples from the multinormal population,  correlation and regression,  

simultaneous inference about regression coefficients, inferences about the 

correlation matrix, samples with incomplete observations,  tests of hypotheses on 

means and T -statistics, the case of two samples, the analysis of repeated 

measurements. 

M S ï 666(b) 

(2 cr. h) 

Advanced Multivariate Statistics (2)                      ϽуПϧв ев ϽϫЪϒ пТ ϣвϹЧϧгЮϜ ̭ϝЋϲшϜ)̹(  

Groups of repeated measurements, analysis of two independent groups, the power 

of tests on mean vectors,  some tests with known covariance matrices, tests for 

outlying observations, testing the normality assumption,  the multivariate general 

linear model, the multivariate analysis of variance,  the multivariate analysis of 

covariance,  multiple comparisons in the multivariate analysis of covariance,  curve 

fitting for repeated measurements. 

M S ï 667(a) 

(2 cr. h) 

Advanced Non-Parametric Statistics (1)                 ) ϣвϹЧϧгЮϜ ϣтϽϧвϜϼϝϡЮϜ ϽуО ̭ϝЋϲшϜ(̸  

Distribution of the order statistics, conditional distribution of the order statistics, 

the transformation F(x), Kolmogorov-Smirnov goodness-of-fit test, other goodness 

of fit tests, comparison of distributions, tests of randomness, one-sample singe test, 

the signed-rank test, asymptotic relative efficiency. 

M S ï 667(b) Advanced Non-Parametric Statistics (2)                 ) ϣвϹЧϧгЮϜ ϣтϽϧвϜϼϝϡЮϜ ϽуО ̭ϝЋϲшϜ(̹  
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(2 cr. h) Inference concerning a cumulative distribution function, sample or empirical 

cumulative distribution function, confidence bands for cumulative distribution 

function, inference concerning quintiles, point and interval estimates of a quintile, 

tests of hypotheses concerning quintiles, tolerance limits, equality of two 

distributions, two-sample sign test, run test, median test, rank-sum test. 

M S ï 668(a) 

(2 cr. h) 

Advanced Sampling Theory (1)                                               ) ϣвϹЧϧгЮϜ ϣзуЛЮϜ ϣтϽЗж(̸  

Simple random sampling, sampling proportions and percentages, the estimation of 

sample size, stratified random sampling, ratio estimators. 

M S ï 668(b) 

(2 cr. h) 

Advanced Sampling Theory (2)                                               ) ϣвϹЧϧгЮϜ ϣзуЛЮϜ ϣтϽЗж(̹  

Regression estimators, Systematic Sampling, Subsampling with units of equal 

sizes, Subsampling with units of unequal sizes. 

 

M S ï 669(a) 

(2 cr. h) 

Advanced Applied Statistics (1)                                          ) аϹЧϧгЮϜ сЧуϡГϧЮϜ ̭ϝЋϲшϜ(̸  

Probability distribution, generating random data, data summaries, classical 

univariate statistics, robust summaries, density estimation, bootstrap and 

permutation methods, an analysis of covariance example, model formulae and 

model matrices, regression diagnostics, robust and resistance regression, 

bootstrapping linear models, an unbalanced four-way layout,  random and mixed 

effects. 

M S ï 669(b) 

(2 cr. h) 

Advanced Applied Statistics (2)                                          ) аϹЧϧгЮϜ сЧуϡГϧЮϜ ̭ϝЋϲшϜ(̹  

 Functions of generalized linear models,  Binomial data, Poisson and multinomial 

models, A negative binomial family, Fitting non- linear regression models, Non-

linear fitted model objects and method functions,  Confidence intervals for 

parameters,  General optimization and maximum likelihood estimation, Non-linear 

mixed effects models. 

M S ï 670(a) 

(2 cr. h) 

Advanced Experimental Design (1)                                       ) аϹЧϧгЮϜ ϞϼϝϯϧЮϜ бугЋϦ(̸  

 Principles of experimental design, Duncan's multiple range test, Latin squares and 

other orthogonal designs, Graeco-Latin squares, theory of variance stabilization, 

factorial experiments, general methods for computing coefficients for orthogonal 

designs. 

M S ï 670(b) 

(2 cr. h) 

Advanced Experimental Design (2)                                       ) аϹЧϧгЮϜ ϞϼϝϯϧЮϜ бугЋϦ(̹  

 Experiments with many factors : confounding and fractional replication, 

confounding main effects-split-plot designs, criss-cross design, the analysis of 

covariance. 

M S ï 671(a) 

(2 cr. h) 

Life Testing and Reliability (1)                                ) ϣуЦнϪнгЮϜ ϣтϽЗжм ϢϝуϳЮϜ ϤϜϼϝϡϧ϶ϒ(̸  

Selected topics will be chosen by the lecturer. 

M S ï 671(b) 

(2 cr. h) 

Life Testing and Reliability (2)                                ) ϣуЦнϪнгЮϜ ϣтϽЗжм ϢϝуϳЮϜ ϤϜϼϝϡϧ϶ϒ(̹   

Selected topics will be chosen by the lecturer. 

M S ï 672(a) 

(2 cr. h) 

Quality Control (1)                                                                            )  ϢϸнϯЮϜ ϢϽГуЂ(̸  

 Statistical Quality Control, Control Charts for measurements, Control Charts for 

attributes, Acceptable sampling, Tolerance limits, Applications to Reliability, 

Exponential failure law, Simple serial systems, Simple active redundancy, Standby 

redundancy, Life testing, Reliability estimation with a known density form, 

Estimation with the exponential time to failure density, Demonstration and 

acceptance testing. 

M S ï 672(b) 

(2 cr. h) 

Quality Control (2)                                                                            )  ϢϸнϯЮϜ ϢϽГуЂ(̹  

Selected topics will be chosen by the lecturer. 

M S ï 673(a) 

(2 cr. h) 

Advanced Bio-Statistics (1)                                               ) аϹЧϧгЮϜ сϮнЮнуϡЮϜ ̭ϝЋϲшϜ(̸  

Normal distribution, T-distribution, 2c -distribution, F -distribution, sampling error 
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of a mean, a proportion, a variance a difference between two             means, a ratio 

between two variances, comparison of two means, comparison of two proportions, 

comparison of two variances, Likelihood and Bayesian methods, regression and 

correlation, Sampling error in regression and correlation. 

M S ï 673(b) 

(2 cr. h) 

Advanced Bio-Statistics (2)                                               ) аϹЧϧгЮϜ сϮнЮнуϡЮϜ ̭ϝЋϲшϜ(̹  

The design of experiments, the size of a statistical investigation, tests of hypothesis, 

one-way analysis of variance, two-way analysis of variance. 

M S ï 674(a) 

(2 cr. h) 

Ecological Modeling (1)                                                                     ϣуϛуϡЮϜ ϣϮϻгзЮϜ )̸(  

Selected topics will be chosen by the lecturer. 

M S ï 674(b) 

(2 cr. h) 

Ecological Modeling (2)                                                                     ϣуϛуϡЮϜ ϣϮϻгзЮϜ )̹(  

Selected topics will be chosen by the lecturer. 

M S ï 675(a) 

(2 cr. h) 

Advanced Estimation Theory (1)                                            ) ϣвϹЧϧгЮϜ ϽтϹЧϧЮϜ ϣтϽЗж(̸  

 Mean squared error, consistency, efficiency, Reduction of variance, the method of 

moments,  maximum Likelihood estimation, interval estimates. 

M S ï 675(b) 

(2 cr. h) 

Advanced Estimation Theory (2)                                            ) ϣвϹЧϧгЮϜ ϽтϹЧϧЮϜ ϣтϽЗж(̹  

Methods of finding estimators, properties of  point estimators, sufficiency, unbiased 

estimation, location or scale invariance, bayes estimators, vector of parameters, 

optimum properties of maximum-Likelihood estimation. 

M S ï 676  

(2 cr. h) 

Biostatistics for Non-Mathematicians (M. Sc. Degrees & Diplomas) 

ϮϝгЮϜ оϹулгϦ ϣϡЯГЮ ̭ϝЋϲшϜ ϼϽЧвеууϚϝЋϲшϜ ϽуО ϤϝвнЯϠϹЮϜм ϽуϧЃ 

Correlation and regression: Correlation coefficient for ungrouped data ï 

Correlation coefficient for grouped data Linear regression - Non-linear regression 

(Parabola - Exponential - Power). 

Sampling distributions: Sampling distribution of the Mean - Normal Distribution 

- t-Distribution - X-Distribution - F-Distribution - Sampling distribution of the 

difference of Means. 

Statistical inference: Classical method of estimation - Estimating of Mean ï 

Estimating the difference between two Means - Estimating of Proportion - 

Estimating the difference between two Proportions - Estimating of the variance - 

Estimating of the ratio of two variances - Decision Theory. 

Detests of hypotheses: Statistical hypotheses - One-Tailed and Two-Tailed Tests ï 

Tests concerning Means - Tests concerning Proportions - Tests concerning 

Variances ï Tests concerning the difference between two Means - Tests concerning 

the difference between two Proportions - Tests concerning the ratio of two 

Variances. 

Analysis of variance: Analysis of Variance Technique - One-Way classification 

analysis of variance - Two-Way classification analysis of variance. 

 

 

 5- M. Sc. Degree in Computational Mathematics (M C) 

M C ï 680 

(a & b) 

(2 cr. h/ 

Semester) 

Mathematical Logic and its Applications to Computer Science (1 & 2) 

 сЎϝтϽЮϜ ХГзгЮϜЮϟЂϝϳЮϜ анЯЛ )̸  ̪(̹ 

Prerequisites: some knowledge of programming, logic, formal languages and 

abstract algebra. 

Outline of contents:  Propositional logic, predicate logic, axiomatic theories, and 

theories with equality and induction. Interpretations, models, validity, proof. 

Automated deduction: polarity, skolemization, unification, resolution, equality. 

Strategies. Applications. 

M C ï 681 

(a & b) 

Programming Languages and Compilers (1 & 2)      ϤϝгϮϽϧгЮϜм ϣϯвϽϡЮϜ ϤϝПЮ )̸  ̪(̹  

Prerequisites: Undergraduate courses of compilers, operating systems, formal 
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(2 cr. h/ 

Semester) 

languages and some expertise in programming. 

Outline of contents: Survey of programming languages. The design of modern 

programming languages. Principles and techniques of scanning, parsing, semantic 

analysis, and code generation. Implementation of compilers, interpreters, and 

assemblers. Overview of run-time organization and error handling. 

M C ï 682 

(a & b) 

(2 cr. h/ 

Semester) 

Distributed Systems (1 & 2)                                                         ϣКϾнгЮϜ бЗзЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate courses of operating systems and programming. 

Outline of contents: Distributed shared memory, object-oriented distributed system 

design, distributed directory services, atomic transactions and time synchronization, 

file access, process scheduling, process migration and remote procedure call 

focusing on distribution, scale, robustness in the face of failure, and security. 

M C ï 683 

(a & b) 

(2 cr. h/ 

Semester) 

Parallel Systems (1 & 2)                                                              ϣтϾϜнϧгЮϜ бЗзЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate courses of operating systems and programming and 

numerical analysis. 

Outline of contents: Parallel programming methods; distributed-memory model; 

shared-memory model with threads using open MP; object-based models using a 

problem-solving environment with parallel objects. Parallel numerical algorithms: 

numerical methods for linear algebraic systems, such as LU decomposition, QR 

method, Lanczos and Arnoldi methods, pseudospectra, CG solvers. Parallel 

implementations of numerical methods for PDEs, including finite-difference, finite-

element, and shock-capturing schemes; particle-based simulations of complex 

systems. Implementation of adaptive mesh refinement. Grid-based computing, load 

balancing strategies. 

M C ï 684 

(a & b) 

(2 cr. h/ 

Semester) 

Database Systems (1 & 2)                                                       ϤϝжϝуϡЮϜ ϹКϜнЦ бЗж )̸  ̪(̹  

Prerequisites: Undergraduate courses of operating systems and database systems. 

Outline of contents: File organization and access, buffer management, performance 

analysis, and storage management. Database system architecture, query 

optimization, transaction management, recovery, concurrency control. Reliability, 

protection, and integrity. 

Design and management issues. 

M C ï 685 

(a & b) 

(2 cr. h/ 

Semester) 

Theory of Computation (1 & 2)                                                ϤϝϠϝЃϳЮϜ ϣтϽЗж )̸  ̪(̹  

Prerequisites: First course in mathematical logic and in the theory of algorithms. 

Outline of contents: Computability and computational complexity theory. Regular 

and context-free languages. Decidable and undecidable problems, reducibility, 

Turing machines, recursive function theory. Time and space measures on 

computation, completeness, hierarchy theorems, inherently complex problems, 

oracles, probabilistic computation, and interactive proof systems. 

M C ï 686 

(a & b) 

(2 cr. h/ 

Semester) 

Theory of Complexity (1 & 2)                                                        ϹЧЛϧЮϜ ϣтϽЗж )̸  ̪(̹  

Prerequisites: First course in mathematical logic and in the theory of algorithms. 

Outline of contents: Complexity classes and their properties, P and NP problems; 

reductions and complete problems; concrete representative problems from 

important complexity classes. Techniques for establishing limits on the possible 

efficiency of algorithms, and concrete lower bounds based on the following models 

of computation: decision trees, straight line programs, communication games, 

branching programs, PRAMs, Boolean circuits. Approximation algorithms and the 

complexity of approximations. Pseudorandomness and cryptography. 

M C ï 687 

(a & b) 

(2 cr. h/ 

Semester) 

Cryptography (1 & 2)                                                                            ϽуУЇϧЮϜ )̸  ̪(̹  

Prerequisites: Basic undergraduate course of algebra, knowledge of networks. 

Outline of contents: Encryption (single and double key), digital signatures, pseudo-

random bit generation, authentication, electronic commerce  (anonymous cash, 
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micro payments), key management, PKI, zero-knowledge protocols. Elliptic curve 

systems, threshold cryptography, security analysis using random oracles, lower and 

upper bounds on factoring and discrete log. 

M C ï 688 

(a & b) 

(2 cr. h/ 

Semester) 

Inform ation Security (1 & 2)                                                      еувϓϦЮϜ) ϤϝвнЯЛг ̸ ̪(̹  

Prerequisites: Basic undergraduate course of Algebra and some knowledge of 

computer networks. 

Outline of contents: physical security; discretionary and mandatory access control; 

biometrics; information-flow models of security; covert channels; elementary 

cryptography; public-key cryptography; logic of authentication; electronic cash; 

viruses; firewalls; electronic voting; risk assessment; secure web browsers. 

M C ï 689 

(a & b) 

(2 cr. h/ 

Semester) 

Abstract Algebra with Applications in Computer Science (1 & 2) 

ϟЂϝϳЮϜ анЯК сТ йϦϝЧуϡГϦм ϸϽϯгЮϜ ϽϡϯЮϜ  )̸  ̪(̹ 

Prerequisites: Basic undergraduate course of algebra. 

Outline of contents: Finite Fields and vector spaces over them, theory of equations 

on finite fields, applications in coding, cryptography and pseudo-random 

sequences. 

 

 

M C ï 690 

(a & b) 

(2 cr. h/ 

Semester) 

Image Processing (1 & 2)                                                            ϼнЋЮϜ ϣϯЮϝЛв  )̸  ̪(̹  

Prerequisites: Undergraduate course of real analysis and programming. 

Outline of contents: Convolution, Fourier series and transforms, sampling and 

discrete-time processing of continuous-time signals, modulation, Laplace and Z-

transforms, and feedback systems. Representation, analysis, and design of two-

dimensional signals and systems. Discrete Fourier transform, discrete cosine 

transform, and fast Fourier transform algorithms. Image processing basics. Image 

enhancement. Image restoration. Image coding. 

M C ï 691 

(a & b) 

(2 cr. h/ 

Semester) 

Artificial Intelligence  (1 & 2)                                                  сКϝзГЊъϜ ̭ϝЪϻЮϜ )̸  ̪(̹  

Prerequisites: Undergraduate courses of  Logic and the theory of algorithms. 

Outline of contents: Heuristic search, problem solving, game playing, knowledge 

representation, logical inference, planning, reasoning under uncertainty, expert 

systems, learning, perception, language understanding. 

M C ï 692(a) 

(2 cr. h) 

Special Topics in Computational Methods       ϣуϠϝЃϳЮϜ ФϽГЮϜ сТ ϢϼϝϧϷв ϤϝКнЎнв )̸(  

Prerequisites: Consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: Computational 

Geometry, Algebraic Algorithms, Randomness and Computation, Symbolic 

Programming, Computational Genomics, Advanced Methods in Matrix 

Computation. 

M C ï 692(b) 

(2 cr. h) 

Special Topics in Computer Sciences                    ϢϼϝϧϷв ϤϝКнЎнв анЯК пТϳЮϜϝϟЂ )̹(  

Prerequisites: Consent of the instructor. 

Outline of contents: One or two subjects are treated in depth from: Computer 

Vision, Learning Theory, Design of Programming Languages, Computer Graphics, 

Genetic Algorithms. 
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2- Physics Department 

 
A- Programs  

 

 

Department 

Code 

Degree 

Code 
Specializations 

Specialization 

Code 

(P) 

Diploma 

(500) 

1- Nuclear Reactors   (PNR) 

2- Radiation Physics           (PR) 

3- Solar Energy                                  (PSE) 

4- Material Science                                (PM) 

5- Computational Physics (PC) 

M. SC. 

(600) 

1- Theoretical Physics                       (PT) 

2- Nuclear Physics  (PN) 

 3- Solid State Physics (PS) 

4- Experimental Physics (PE) 

Ph. D. 

(700) 

1- Theoretical Physics                                                              (PT) 

2- Nuclear Physics  (PN) 

3- Solid State Physics (PS) 

4- Experimental Physics                                                           (PE) 
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1-Diploma in Nuclear Reactors (PNR) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

24 Compulsory The candidate studies (10) courses in table (1)  (PNR) 

24 The Total Cr.h. Required  

 

 

Table (1) Compulsory Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 
3 3 Quantum Mechanics PNR 501 

First  

3 3 Theory of Reactors PNR 502 

3 3 Reactors and Neutrons PNR 503 

3 3 Physics of Nuclear Safety PNR 504 

2 2 Experimental studies (1)  PNR 505 

 
2 2 Experimental studies (2) PNR 506 

Second  

2 2 Reactors Heat Transfer PNR 507 

Also offered 

by Radiatn 

2 2 Detectors and Nuclear Devices PNR 508 

2 2 Computer PNR 509 

2 2 Plasma Physics PR 527 

 -- 24 The Total Cr.h. Required  

  

 

 

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 501 to 519 

From 510to 519 are codes No. for adding new courses 
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2-Diploma in Radiation physics (PR) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

24 Compulsory The candidate studies (10) courses in table (1)  (PR) 

24 The Total Cr.h. Required  

 

 

Table (1) Compulsory  Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 
3 3 Nuclear Physics PR 520 

First  

3 3 Physics of Radiology PR 521 

3 3 Mathematical Physics PR 522 

3 3 Measurements of Doses PR 523 

2 2 Experimental studies( 1) PR 524 

 
2 2 Experimental studies (2) PR 525 

Second  

2 2  Neutron Physics  PR 526 

Also offered 

by Reactors. 2 2 Detectors and Nuclear Devices  PR 527 

2 2 Plasma Physics PNR 508 

2 2  Computer   PNR 509 

 -- 24 The Total Cr.h. Required  

  

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 520 to 539 

From 528to 539 are codes No. for adding new courses 
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3-Diploma in Solar Energy (PSE) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

24 Compulsory The candidate studies (12) courses in table (1)  (PSE) 

24 The Total Cr.h. Required  

 

 

Table (1) Compulsory Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by Material 2 2 Semiconductors PSE 540 

First  

 
2 2 Photovoltaic Transfer  PSE 541 

2 2 Thin Films PSE 542 

2 2 Utilization of Energy PSE 543 

2 2 Heat Transfer PSE 544 

2 2 Experimental Studies (1) PSE 545 

 
2 2 Experimental Studies (2) PSE 546 

Second  

2 2 Energy Storage  PSE 547 

2 2 Mass Transfer PSE 548 

 
2 2 Nature of Radiation PSE 549 

2 2 Technology of Heating and Cooling  PSE 550 

Also offered 

by Material  2 2 Material Science PM 560 

 -- 24 The Total Cr.h. Required  

  

 

 

 

 

 

                                                                                                                        

Note:- the code No. of the branch: from 540 to 559 

From 551to 559 are codes No. for adding new courses 
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4-Diploma in Material Science (PM) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

24 Compulsory The candidate studies (12) courses in table (1)  (PM) 

24 The Total Cr.h. Required  

 

 

Table (1) Compulsory Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by Solar. 2 2 Material Science PM 560 

First  

 
2 2 Crystal Growth PM 561 

2 2 Symmetry and Lattice Dynamics of 

Materia ls 

PM 562 

2 2 Electron Microscope PM 563 

2 2 Experimental Studies( 1) PM 564 

Also offered 

by Solar. 2 2 Semiconductors PSE 540 

 
2 2 Experimental Studies (2) PM 565 

Second  

2 2 Modern Electronics PM 566 

2 2 Atomic and Molecular Spectra PM 567 

2 2 Magnetic Properties of Materials PM 568 

2 2 Properties of Superconducting Materials PM 569 

2 2 Technology of Nanometric Materials   PM 570 

-- 24 The Total Cr.h. Required  

 

 

 

 

 

 

 

 

 

         

Note:- the code No. of the branch: from 560 to 579 

From 571to 579 are codes No. for adding new courses 
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5-Diploma in Computational Physics (PC) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

24 Compulsory The candidate studies (12) courses in table (1)  (PC) 

24 The Total Cr.h. Required  

 

 

Table (1) Compulsory Courses       

Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

2 2 Information Technology PC 580 

First  

2 2 Multimedia and Web Design PC 581 

2 2  Programming with FORTRAN PC 582 

2 2 Digital System Design PC 583 

2 2 Communication and Optical Fibers Technology  PC 584 

2 2 Experimental Studies (1) PC 585 

2 2 Experimental Studies (2 ) PC 586 

Second  

2 2 Digital Electronic Circuits  PC 587 

2 2 Methods of Computational Science PC 588 

2 2 Solution of Physical Problems using C++  PC 589 

2 2 Modeling and Simulation PC 590 

2 2 Mont Carlo Methods and Simulations  PC 591 

-- 24 The Total Cr.h. Required  

  

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 580 to 598 

From 592to 598 are codes No. for adding new courses 
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1- M. Sc. Degree in Theoretical Physics (PT) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate Studies (7) courses in table (1)   (PT) 

4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 

o
ff

e
re

d
 b

y
 

a
ll 

g
p

s
.

 

2 2 Advanced Quantum Mechanics  P 601 

First  

2 2 Mathematical Physics. P 602 

2 2 Numerical Analysis and Computational 

Physics 

P 603 

2 2 Experimental Physics P 604 

 2 2 Quantum Field Theory PT 610 

Second  2 2 Theory of Molecular Spectra PT 611 

2 2 Group Theory and its Applications PT 612 

- 14 The Total Cr.h. Required  

 

Table (2) Elective Courses         

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Theoretical Nuclear Physics PT 613 
First  2 2 Theoretical Condensed Matter Physics PT 614 

 2 2 Elementary Particles and String Theory  PT 615 
Second  

2 2 Selected Topics in Theoretical Physics PT 616 

- 4 The Total Cr.h. Required  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Note:- the code No. of the branch: from 610 to 629 

From 617 to 629 are codes No. for adding new courses 
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2- M. Sc. Degree in Nuclear Physics (PN) 

 

CR.  

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (7) courses in table (1)  

(PN) 4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 

o
ff

e
re

d
 b

y
 

a
ll 

g
p

s
. 

2 2 Advanced Quantum Mechanics  P 601 

First  

2 2 Mathematical Physics. P 602 

2 2 Numerical Analysis and Computational 

Physics 

P 603 

2 2 Experimental Physics P 604 

 2 2  ̳Elementary Particles PN 630 

Second  2 2 Experimental Nuclear Reactions PN 631 

2 2 Nuclear Scattering PN 632 

- 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Reactors and Neutrons PN 633 

First  2 2 Nuclear Electronics PN 634 

2 2 Nuclear accelerators PN 635 

 2 2 Nuclear Spectra PN 636 

Second  2 2 Detectors and Nuclear Devices PN 637 

2 2 Selected Topics in Nuclear Physics PN 638 

- 4 The Total Cr.h. Required  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 630 to 649 

From 639 to 649 are codes No. for adding new courses 
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3- M. Sc. Degree in Solid State Physics (PS) 

 

CR.  

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (8) courses in table (1)  

(PS) 4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 

o
ff

e
re

d
 b

y
 

a
ll 

g
p

s
. 

2 2 Advanced Quantum Mechanics  P 601 

First  

2 2 Mathematical Physics. P 602 

2 2 Numerical Analysis and Computational 

Physics 

P 603 

2 2 Experimental Physics P 604 

 2 1 Properties of Insulators PS 650 

Second  
2 2 Relaxation Theory PS 651 

2 2 Semiconductors PS 652 

2 1 Nuclear Magnetism PS 653 

- 14 The Total Cr.h. Required  

 

Table (2) Elective Courses         

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2  Crystal Growth PS 654 

First  2 2 Electron Microscope PS 655 

2 2 Physics of Polymers PS 656 

 2 2 Thin Films PS 657 

Second  

2 2 Lattice Imperfections PS 658 

2 2 Radiation Damage in Solids PS 659 

2 2 Selected Topics in Condensed Matter 

Physics 

PS 660 

- 4 The Total Cr.h. Required  

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 650 to 669 

From 661 to 669 are codes No. for adding new courses 
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4- M. Sc. Degree in Experimental Physics (PE) 

 

CR.  

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (7) courses in table (1)  

(PE) 4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 

o
ff

e
re

d
 b

y
 

a
ll 

g
p

s
. 

2 2 Advanced Quantum Mechanics  P 601 

First  

2 2 Mathematical Physics. P 602 

2 2 Numerical Analysis and Computational 

Physics 

P 603 

2 2 Experimental Physics P 604 

 2 2 Atomic and Molecular Spectra PE 670 

Second  2 2 Laser Physics PE 671 

2 2 Quantum and Nonlinear Optics PE 672 

- 14 The Total Cr.h. Required  

 

Table (2) Elective Courses    

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Plasma Physics PE 673 

First  
2 2 Modern Electronics PE 674 

2 2 Interaction of Radiation With Matter  PE 675 

2 2 Optoelectronics PE 676 

 2 2 Chemical Physics and Liquid Crystals PE 677 

Second  
2 2 Mass Spectrometer PE 678 

2 2 Vacuum Technology PE 679 

2 2 Selected Topics in Experimental Physics PE 680 

- 4 The Total Cr.h. Required  

 

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 670 to 689 

From 681 to 689 are codes No. for adding new courses 
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1- Ph. D.  Degree in Theoretical Physics (PT) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  (PT) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 o

ff
e

re
d

 b
y
 N

uc
le

a
r 

P
h

y
s
.

 

2 2 Gauge Theory of Elementary particle Physics PT 701 

First  

2 2 Introduction to Computer Simulation PT 702 

2 2 Elementary Particles PT 703 

2 2 Quantum Chromodynamics PT 704 

2 2 String Theory PT 705 

 2 2 Selected Topics in Theoretical Physics PT 706 

A
ls

o
 o

ff
e

re
d

 b
y
 N

u
c
le

a
r

 

P
h

y
s
.

 

2 2 Theoretical Nuclear and Sub nuclear Physics PN  720 

Second  

2 2 The Relativistic Nuclear Many-Body problem PN  721 

2 2 Quarks and Leptons PN  722 

2 2 Introduction to High Energy Heavy-Ion 

Collision 

PN  723 

2 2 Computational Nuclear Physics PN  724 

2 2 Direct Nuclear Reaction PN  725 

2 2 Nuclear Structure Theory PN  726 

2 2 Accelerators and Colliders PN  727 

 16 The Total Cr.h. Required  

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 701 to 719 

From 707 to 719 are codes No. for adding new courses 
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2- Ph.D.  Degree in Nuclear Physics (PN) 

 

Table (1) 

CR. 

Hours 

Course  

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  (PN) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 o

ff
e

re
d

 b
y
 T

h
e

o
re

ti
c
a

l 
P

h
y
s
ic

s
.

 

2 2 Theoretical Nuclear and Sub nuclear Physics PN  720 

First  

2 2 The Relativistic Nuclear Many-Body problem PN  721 

2 2 Quarks and Leptons PN  722 

2 2 Introduction to High Energy Heavy-Ion 

Collision 

PN  723 

2 2 Computational Nuclear Physics PN  724 

2 2 Direct Nuclear Reaction PN  725 

2 2 Nuclear Structure Theory PN  726 

2 2 Accelerators and Colliders PN  727 

 2 2 Selected Topics in Nuclear Physics PN  728 

Second  

A
ls

o
 o

ff
e

re
d

 b
y
 

T
h

e
o

re
ti
c
a

l 
P

h
y
s
ic

s
.

 
2 2 Gauge Theory of Elementary particle Physics PT 701 

2 2 An Introduction to Computer Simulation PT 702 

2 2 Elementary Particles PT 703 

2 2 Quantum Chromodynamics PT 704 

2 2 String Theory PT 705 

  16 The Total Cr.h. Required  

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 720 to 739 

From 729 to 739 are codes No. for adding new courses 
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3- Ph.D.  Degree in Solid State Physics (PS) 

 

Table (1) 

CR.  

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidates chooses (8) courses from table (2)  (PS) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by Exp. 

Physics 

2 2 Many Body Theory of Solids PS 740 

First  

2 2 Electric and Electromagnetic properties 

of Solids 

PS 741 

2 2 Phase Transformation PS 742 

2 2 Spectroscopic Methods of Analysis  PS 743 

2 2 Quantum Processes in   Semiconductor  PS 744 

2 2 Semiconductor Optoelectronic Devices PS 745 

2 2 Magnetic Properties of Ordered 

Substances 

PS 746 

Also offered 

by Exp. 

Physics 

2 2 Surface Physics PS 747 

Second  

2 2 Group theory and its application in Solid 

State Physics 

PS 748 

2 2 Advanced Methods of Structural 

Investigations 

PS 749 

 
2 2 Selected Topics in Condensed Matter 

Physics 

PS 750 

Also offered 

by Exp. 

Physics 

2 2 Low-Noise-Electronic Measurement and 

Experimental Automation 

PE  760 

2 2 Ultra fast Lasers PE  761 

2 2 Physics of Nanometric Materials PE  762 

  16 The Total Cr.h. Required  

 

 

 

 

Note:- the code No. of the branch: from 740 to 759 

From 751 to 759 are codes No. for adding new courses 
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4- Ph.D.  Degree in Experimental Physics (PE) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidates chooses (8) courses from table (2)  (PE) 

 44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 o

ff
e

re
d

 b
y
 S

o
lid

 S
ta

te
 P

h
y
s
ic

s
 

2 2 Many Body Theory of Solids PS 740 

First  

2 2 Electric and Electromagnetic properties of 

Solids 

PS 741 

2 2 Phase Transformation PS 742 

2 2 Spectroscopic Methods of Analysis  PS 743 

2 2 Quantum Processes in   Semiconductor  PS 744 

2 2 Semiconductor Optoelectronic Devices PS 745 

2 2 Magnetic Properties of Ordered Substances PS 746 

2 2 Surface Physics PS 747 

Second  

2 2 Group theory and its application in Solid 

State Physics 

PS 748 

2 2 Advanced Methods of Structural 

Investigations 

PS 749 

2 2 Low-Noise-Electronic Measurement and 

Experimental Automation 

PE 760 

2 2 Ultra Fast Lasers PE  761 

2 2 Physics of Nanometric Materials PE  762 

 2 2 Selected Topics in Experimental Physics PE  763 

  16 The Total Cr.h. Required  

 

 

 

 

 Note:- the code No. of the branch: from 760 to 779 

From 764 to 779 are codes No. for adding new courses 



 58 

 

B- Course contents of Diploma 

 

Code No. Course name and contents 

 1- Diploma in Nuclear Reactors (P NR) 
P NR - 501 

(3 cr. h) 

Quantum Mechanics                                                                               бЫЮϜ ϝЫужϝуЫв 

Review of the basic concept and assumption of Quantum Mechanicsï The 

angular momentum and the spin ï Identical particlesï Relativistic wave equation 

for spin 0- particles.  

P NR ï 502 

(3 cr. h) 

Theory of Reactors                                                                              ϤыКϝУв ϣтϽЗж 

The Nuclear Chain Reaction ï Neutron diffusion ï The Critical equation ï The 

Non-Steady Nuclear Reactors ï Condition affecting the Reactivity. 

P NR ï 503 

(3 cr. h) 

Reactors and Neutrons                                                               ϤϝжмϽϦнуж м ϤыКϝУв 

Neutron Reactions ï Nuclear Fission ï Thermal Neutrons ï Nuclear Chain 

Reaction ï Neutron diffusion ï The Critical equation.    

P NR ï 504 

(3 cr. h) 

Physics of Nuclear Safety                                                             омнзЮϜ дϝвцϜ ̭ϝтϿуТ 

The Structure of matter ï Atomic theory of matter ï Radio activity and X- rays ï 

Interaction of radiation with matter ï Radiation dosimetry ï Basic standards of 

radiation protection ï Protection against internal radiation ï Protection against 

external radiation ïRadiation Protection measurements. 

P NR ï 505 

(2 cr. h) 

Experimental Studies (1)                                                               ϣуЯгЛв ϤϝЂϜϼϸ )̸(  

Experiment al Study of absorption spectrum of nuclear radiation ɀ Study of 
some special effects like back scattering ɀ Characteristics of nuclear detectors 

and dosimetry. 

P NR ï 506 

(2 cr. h) 

Experimental Studies (2)                                                               ϣуЯгЛв ϤϝЂϜϼϸ )̹(  

Detectors (G.M., scintillation, semiconductor, plastic, sensitive films), 
Statistical and error treatment, absorption of alpha, beta and gamma, Data 
acquisition, collimated  and broad beams, simple gamma spectrum, alpha and 
beta spectrum, X-ray spectrum, Analysis and modeling of data, Multi-channel 
analyzer, Complex gamma spectrum and Computer packages to study the 
absorption and transport of radiation in matter. 

P NR ï 507 

(2 cr. h) 

Reactors Heat transfer                                                                ϤыКϝУв ϢϼϜϽϲ ЬϝЧϧжϜ 

Thermal problems in reactor design ɀ Heat Source in reactor systems ɀ 
Differential equations of heat transfer ɀ Heat generation in fuel elements ɀ
Thermal stresses in reactor components and some examples with uniform 

and exponential heat source. 

P NR ï 508 

(2 cr. h) 

Detectors and Nuclear Devices                                                 ϣтмнж ϢϿлϮϒ м ϤϝУІϝЪ 

The course deals with nuclear detectors (gasς solid) Scintillation and other 
special types ς Nuclear instruments like ADCςDCAςTAC gates. 

P NR ï 509 

(2 cr. h) 

Computer                                                                                                    пЮϐ ϟЂϝϲ 

Hardware structureς Networking concepts of programming languages ς Flow 
Charts ς Data Acquisition ς Data Filling ς Computational Analysis 
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2- Diploma in Radiation Physics (P R) 

P R ï 520 

(3 cr. h) 

Nuclear physics                                                                                        ϣтмнж ̭ϝтϿуТ 

The nuclear-nuclear interaction ï Nuclear models ï Fission. 

P R ï 521 

(3 cr. h) 

Physics of Radiology                                                                                  ϣЛІцϜ бЯК 

Radiation and matter ï Gamma transitions ï Alpha Decay ï Beta Decay. 

P R ï 522 

(3 cr. h) 

Mathematical Physics                                                                           ϣуЎϝтϼ ̭ϝтϿуТ 

Ordinary and Partial differential equation ï Harmonics (with special functions) ï 

Laplace transform ï Fourier series, Integral and Transforms ï Probability and 

Statistics. 

P R ï 523 

(3 cr. h) 

Measurements of Doses                                                                         ϤϝКϽϮ ЀϝуЦ 

Calculation of Doses ï Radiation Hazards and Protection ï Measurement of Dos-

es ï External Radiation Protection ï Lasers ï Radio Frequency and Microwaves. 

P R ï 524 

(2 cr. h) 

Experimental Studies (1)                                                               ϣуЯгЛв ϤϝЂϜϼϸ )̸(  

Experimental Study of absorption spectrum of nuclear radiation ï Study of some 

special effects like back scattering ï Characteristics of nuclear detectors and 

dosimetry. 

P R ï 525 

(2 cr. h) 

Experimental Studies (2)                                                               ϣуЯгЛв ϤϝЂϜϼϸ )̹(  

Detectors (G.M., scintillation, semiconductor, plastic, sensitive films), Statistical 

and error treatment, absorption of alpha, beta and gamma, Data acquisition, 

collimated  and broad beams, simple gamma spectrum, alpha and beta spectrum, 

X-ray spectrum, Analysis and modeling of data, Multi-channel analyzer, 

Complex gamma spectrum and Computer packages to study the absorption and 

transport of radiation in matter. 

P R ï 526 

(2 cr. h) 

Neutrons Physics                                                                             ϤϝжмϽϦнузЮϜ ̭ϝтϿуТ 

Neutron Reactions ï Nuclear Fission ï Thermal Neutrons ï Nuclear chain 

Reaction ï Neutron Diffusion ï The Critical equation. 

P R ï 527 

(2 cr. h) 

Plasma Physics                                                                                        ϝвϾыϠ ̭ϝтϿуТ 

Single particle motionsï Plasma as fluids ï Introduction to plasma physics. 

 

 

 3- Diploma in Solar Energy (P S) 

P S ï 540 

(2 cr. h) 

Semiconductors                                                                                    ϤыЊнв иϝϡІϒ 

Different types of Semiconductors ï Carrier transport Phenomena and application 

semiconductors ï The electrical properties of Semiconductorsï Optical properties 

of Semiconductors ï Semiconductor devices and Integrated circuits. 

P S ï 541 

(2 cr. h) 

Photovoltaic transfer                                                                       пГЮнТнϦнТ ЭтнϳϦ 

Solar cells and Sunlight ï Review of Semiconductor Properties ï Efficiency 

limits, losses and Measurements ï Standard Silicon solar cell Technology ï 

Improved Silicon solar cell Technology ï Design of Silicon solar cells. 

P S ï 542 

(2 cr. h) 

Thin Films                                                                                                ϣЧуЦϼ ϣуЇОϒ 

Different Methods of Preparation Thin Films ï The optical properties of thin 

films ï Different types of coating ï Different Methods of measuring reflectance 

and transmittance. 

P S ï 543 

(2 cr. h) 

Utilization of energy                                                                         ϒϣЦϝГЮϜ ϤϝвϜϹϷϧЂ 

The conversion of solar heat into work by beans of three thermodynamic cyclesï 

The direct conversion of sunlight into electricity depending upon photoelectric, 

thermoelectric and thermo ionic effects. 

P S ï 544 

(2 cr. h) 

Heat transfer                                                                                         оϼϜϽϲ ЭтнϳϦ 

Theory of heat conduction, Steady and unsteady conduction ï Heat conduction 
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with moving boundaries ï Free convection, mixed free and forced convection ï 

Thermal radiation properties. 

P S ï 545 

(2 cr. h) 

Experimental Studies (1)                                                               ϣуЯгЛв ϤϝЂϜϼϸ )̸(  
Solar cell (I), Solar cell (II), Solar modul (I), Solar modul (II), Solar heater (I), Solar 

heater (II), Solar Crop dryer, Solar pump and Solar distelator. 

P S ï 546 

(2 cr. h) 

Experimental Studies (2)                                                              ϣуЯгЛв ϤϝЂϜϼϸ )̹(  
Solar cell(III), Solar cell(III), solar heater(III), Heat transfere(I), Hydrogen  

production(I), Hydrogen  production (II), Thermal  conductivity (I) and Thermal  

conductivity (II) . 

P S ï 547 

(2 cr. h) 

Energy Storage                                                                                         ϣЦϝА етϿϷϦ 

Solar thermal energy ïHydropower and Hydroelectric systems ï Power from the 

wind and turbine types ï Ocean thermal energy conversion ï Geothermal energy- 

the importance of storage. 

P S ï 548 

(2 cr. h) 

Mass Transfer                                                                                            пЯϧЪ ЬϝЧϧжϜ 

Basic equation of two component gas mixtures ï application to humid air ï

Diffusion laws ï The mass transfer coefficient ï Laminar boundary layer on a flat 

plate with mass and heat transfer. 

P S ï 549 

(2 cr. h) 

Nature of Radiation                                                                                ИϝЛІϖ ϣЛуϡА 

The Physical principle of electromagnetic radiation ï Classification of radiation 

and its uses in solar energy ï Interaction of radiation with matter ï Technology of 

heating of radiation. 

P S ï 550 

(2 cr. h) 

Technology of Heating and Cooling                                  ϹтϽϡϧЮϜ м еуϷЃϧЮϜ ϝуϮнЮнзЫϦ 

Passive solar and cooling system ï Study the alternative methods of thermal 

storage and study the appropriate design parameters ï Study the high cooling 

concepts of different solar cooling systems. 
 

 

 4- Diploma in Material Science (P M) 

P M ï 560 

(2 cr. h) 

Material Science                                                                                         ϸϜнгЮϜ бЯК 

The crystal structure ï Crystal symmetry-lattice imperfection in solids ï 

Mechanical properties of solids ï Creep and Fatigue of solids ï Electrical and 

magnetic properties of solids. 

P M ï 561 

(2 cr. h) 

Crystal Growth                                                                                       оϼнЯЯϠ ̭ϝгжϜ 

Crystal growth from Solutions - Crystal growth from the melt - Crystal growth 

from vapor. 

P M ï 562 

(2 cr. h) 

Symmetry and Lattice Dynamics of Materials              ϸϜнгЯЮ ϣуЫϡЇЮϜ ϝЫувϝзтϸ м ЭϪϝгϦ 

Crystal systems and elements of symmetry ( 32 point groups)  ï Space Groups ï 

X-ray diffraction from crystals ï Electron and Neutron Diffraction ï Reciprocal 

lattice. 

P M ï 563 

(2 cr. h) 

Electron Microscope                                                                   пжмϽϧЫЮϜ ϞнЫЂмϽЫув 

Microscopy with light electrons ï the electron microscopy family (TEM, SEM 

and STEM) ï The specimen preparation and interpretation of micrographs ï 

Specialized Techniques in electron microscopy ï Examples of the use of electron 

microscopy. 

P M ï 564 

(2 cr. h) 

Experimental Studies (1)                                                                 ϣуЯгК ϤϝЂϜϼϸ)̸(  

Some advanced experiments in heat transfer and energy storage by free 

convection and thermal radiation. 

P M ï 565 

(2 cr. h) 

Experimental Studies (2)                                                                 ϣуЯгК ϤϝЂϜϼϸ)̹(  

Some advanced experiments in heat transfer and energy storage by free 

convection and thermal radiation. 

P M ï 566 Modern Electronics                                                                           ϣϫтϹϲ ϤϝужмϽϧЫЮϜ 
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(2 cr. h) Number systems ï Digital electronics ï Nanoelectronics ï Data Acquisition. 

P M ï 567 

(2 cr. h) 

Atomic and Molecular Spectra                                                    РϝуАϜϺϣуϛтϿϮ м ϣтϼ 

Atomic structure ï L-S coupling ï Normal Zee man effect ï Anomalous Zee man 

effect ï Stark effect ï Spectra of many electron atoms ï Molecular orbits ï 

Schrödinger equation for H2+ - Rotational, Vibrational and Electronic spectra ï 

Microwave spectra ï Infrared spectra ï Visible and ultraviolet spectra. 

P M ï 568 

(2 cr. h) 

Magnetic Properties of Materials                                       ϸϜнгЯЮ ϣуЃуАϝзПгЮϜ ЈϜнϷЮϜ 

Classifications of magnetic materials ï Nuclear magnetic resonance (NMR) ï 

Electron spin resonance (ESR) ï Adiabatic Demagnetization. 

P M ï 569 

(2 cr. h) 

Properties of Superconducting Materials                         ϸϜнгЮϜ ЈϜн϶ ЭуЊнϧЮϜ ϣЧϚϝТ 

The different modern theories of superconducting materials ï electrical and 

magnetic properties of superconductors. 

P M ï 570 

(2 cr. h) 

Technology of Nanometric Materials                                    ϣужнжϝзЮϜ ϸϜнгЮϜ ϝуϮнЮнзЫϦ 

Physical chemistry of solid surfaces ï One-Dimensional Nanostructures - Two -

Dimensional Nanostructures. 

 

 

 5- Diploma in Computional Physics (P C) 

P C ï 580 

(2 cr. h) 

Information Technology                                                               уϮнЮнзЫϦϤϝвнЯЛгЮϜ ϝ 

An introduction to cutting edge information technologiesï hardwareï software ï 

conceptual models that impact the way leaders make decisions. 

P C ï 581 

(2 cr. h) 

Multimedia and Web Design                               ϝϳУЊ бугЋϦ м ϢϸϹЛϧв  БϚϝЂмϟтнЮϜ Ϥ  

Basic Multimedia concepts (graphics ï audio ï Video) ï Internet concepts ï 

(Designï development ï publishing of web pages ï interactive web pages. 

P C ï 582 

(2 cr. h) 

Programming with FORTRAN                                     ПЮ аϜϹϷϧЂϓϠ ϣϯвϽϡЮϜдϜϽϦϼнУЮϜ ϣ 

Introduction to computer concepts and structuresï Problem solving and algorithm 

implementation  using the FORTRAN programming language. 

P C ï 583 

(2 cr. h) 

Digital System Design                                                                    ϣугЦϼ ϣгЗжϜ бугЋϦ 

Digital design methodology and techniques ï control and timing ï machine 

organization ï instruction sequencing and data for flow control. 

P C ï 584 

(2 cr. h) 

Communication and Optical Fiber Technology  

ЏЮϜ РϝуЮцϜ ϝуϮнЮнзЫϦ м ϤъϝЋϦшϜϣуϚн 

Introduction to Physical Optics ïThe Physical Principle of Optical Fibersï The 

Technological application of  Optical Fibersï The uses of Optical Fibers in 

Communication. 

P C ï 585 

(2 cr. h) 

Experimental Studies (1)                                                                ϣуЯгК ϤϝЂϜϼϸ )̸(  

The use of computers as data acquisition systems ï coupling tasks to micro and 

mini- computers ï controlling single and integrated systems and processes ï 

Development of software and integration of existing digital and analog devices ï 

Applications by means of the case study method. 

P C ï 586 

(2 cr. h) 

Experimental Studies (2)                                                                ϣуЯгК ϤϝЂϜϼϸ )̹(  

Introduction to computer Communication through parallel port ï serial port ï 

UBS and Data acquisition cards. 

P C ï 587 

(2 cr. h) 

Digital electronic Circuits                                                           ϣугЦϼ ϣужмϽϧЫЮϜ ϽϚϜмϸ 

Physics of Semiconductors ï the Free- Electron Model ï Energy bands inheory 

solids ï Semiconductors theory ï Semiconductors Devices. 

P C ï 588 

(2 cr. h) 

Methods of Computational Science                                            ϣуϠϝЃϳЮϜ анЯЛЮϜ ФϽА 

Computer representation ï Numerical differential ï Numerical integrationï  

Ordinary  differential  equations ï Fourier transforms ïMonte Carlo Simulation. 

P C ï 589 Solution of Physical Problems Using C ++  
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(2 cr. h)  ЁЯϠ ЁЯϠ пЃЮϜ аϜϹϷϧЂϓϠ ϣуϚϝтϿуУЮϜ ЭϚϝЃгЮϜ Эϲ 

Programming language and graphics tools ïDeterministic methods of simulating 

Physical systems ï Monte Carlo techniques Application to Molecular dynamics ï 

Numerical integration ï Physics problem-Mass ï Center-of - massï Moment of 

inertia. 

P C ï 590 

(2 cr. h) 

Modeling and Simulation                                                                ϢϝЪϝϳгЮϜ м ϣϮϻгзЮϜ 

The Modeling and Simulation of Physical systems ïApplying software 

methodologies to the solution of Physical problems  ï Lectures will typically 

involve a short review of some physics topic. 

P C ï 591 

(2 cr. h) 

Mont Carlo Methods and Simulation                                 нЮϼϝЪ ϥжнв ϢϝЪϝϳв м ФϽА 

Monte Carlo, Random number Generators  ï  Monte Carlo integration ï the 

Metropolis Algorithm ï  Thermodynamic Averagesï  Molecular Dynamics ï The 

Model and Method ( the Physics )ï  Project- Quantum  Monte Carlo Calculation . 

 

C- Course contents for M. Sc. Degree  

 

Code No. Course name and contents 

 1- M. Sc. Degree in Theoretical Physics (P T) 
P ï 601 

(2 cr. h) 

Advanced Quantum Mechanics                                                  уЫвϣвϹЧϧгЮϜ бЫЮϜ ϝЫужϝ 

The Formal Theory of Scattering ï Identical Particles ï Applications of Second 

Quantization ï Photon and the Electromagnetic Field ï Relativistic Electron 

Theory ï One-Electron Dirac Theory. 

P ï 602 

(2 cr. h) 

Mathematical Physics                                                                           ϣуЎϝтϼ ̭ϝтϿуТ 

Curved Coordinate ï Tensors ï Functions of a complex variable ï Differential 

Equation ï Group Theory. 

P ï 603 

(2 cr. h) 

Numerical Analysis and Computational Physics             ϲ ̭ϝтϿуТм рϸϹК ЭуЯϳϦЃϣуϠϝ  

Numerical differential and integration ï Solution of ordinary differential 

equations ï Boundary value and Eigen value problems ï Matrix operations. 

P ï 604 

(2 cr. h) 

Experimental Physics                                                                             ϣуЯгК ̭ϝтϿуТ 

Some Advanced experiments in nuclear and Solid State Physics. 

P T ï 610 

(2 cr. h) 

Quantum Field Theory                                                                  ϤъϝϯгЯЮ бЫЮϜ ϣтϽЗж 

Klein- Gordon equation ï Dirac equation ï Spin-1 Fields ï Second Quantization 

ï Matrix Expansionsï Feynman diagrams ï Some Elementary Processes. 

P T ï 611 

(2 cr. h) 

Theory of Molecular Spectra                                                   ϣуϛтϿϯЮϜ РϝуАцϜ ϣтϽЗж 

Molecular Orbits ï Schrödinger equation for H2
+
ï Rotational, Vibrational  & 

Electronic Spectra ï Microwave Spectra ï Infrared Spectra ï Visible and 

ultraviolet Spectra. 

P T ï 612 

(2 cr. h) 

Group Theory and its Applications                                      ϝлϦϝЧуϡГϦм ϤϜϽвϿЮϜ ϣтϽЗж 

Group Theoryï Some Important Group Theory ï The Application of group 

theory in Solid and nuclear physics. 

P T ï 613 

(2 cr. h) 

Theoretical Nuclear Physics                                                          ϣтϽЗж ϣтмнж ̭ϝтϿуТ 

The nuclear-nuclear interaction ï Nuclear models ï Fission ï Nuclear 

Astrophysics. 

P T ï 614 

(2 cr. h) 

Theoretical Condensed Matter Physics                            ϣтϽЗзЮϜ ϣУϫЫгЮϜ ϸϜнгЮϜ ̭ϝтϿуТ 

Band theory and Crystal symmetry ï Collective effects in solids ï Lattice waves 

ï Spin and Orbital magnetism ï Interaction of particles and crystals. 

P T ï 615 

(2 cr. h) 

Elementary Particles and String Theory                        ϼϝϦмцϜ ϣтϽЗжм ϣуЮмϒ ϤϝгуЃϮ 

Four forces and Cosmic Raysï Pions & Muons ï Strange Particles ï Quarks ï 

String Theory ï String Interactions. 
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P T ï 616 

(2 cr. h) 

Selected Topics in Teoretical physics         

ϣтϽЗзЮϜ ̭ϝтϿуУЮϜ пТ ϢϼϝϧϷв ϤϝКнЎнв 

 

 

 2- M. Sc. Degree in Nuclear Physics (P N) 

P N ï 630 

(2 cr. h) 

Elementary Particles                                                                             ϣуЮмϜ ϤϝгуЃϮ 

Four forces and Cosmic Raysï Pions & Muons ï Strange Particles ï  Quarks. 

P N ï 631 

(2 cr. h) 

Experimental Nuclear Reactions                                              КϝУϦϣуϡтϽϯϦ ϣтмнж Ϥы 

Types of Nuclear Reactions ï Compound Nuclear Reactions ï Resonance Theory 

of Nuclear-Reaction Cross Sections ï Nuclear Parameters Determined from 

Nuclear Reactions.  

P N ï 632 

(2 cr. h) 

Nuclear Scattering                                                                                   омнж ϥϧЇϦ 

The first and second Born approximation ï Elastic scattering by spherical well 

potential and determination of phase shift ï Scattering by Nuclear and Coulomb 

Potentials - Deep Inelastic collisions. 

 

P N ï 633 

(2 cr. h) 

Reactors and Neutrons                                                                ϤϝжмϽϦнуж м ϤыКϝУв 

Nuclear forces and Nuclear Binding ï The compound Nuclear and Nuclear 

Reaction ï Neutron Reaction ï Nuclear Fission ï Thermal Neutrons.  

P N ï 634 

(2 cr. h) 

Nuclear Electronics                                                                            ϣтмнж ϤϝжмϽϧЫЮϜ 

Nuclear Detectors ï Some Applications of the Nuclear Detectors in the Cosmic-

Ray field ï Nuclear Emulsion ï Some application in Nuclear Electronics. 

P N ï 635 

(2 cr. h) 

Nuclear accelerators                                                                             ϣтмнж ϤыϯЛв 

The Cockroft-Walton machine, Van de Graaff and Tandem accelerators, 

Cyclotron and synchrocyclotron, betatron and electron synchrotron, linear 

accelerators. 

P N ï 636 

(2 cr. h) 

Nuclear Spectra                                                                                       ϣтмнж РϝуАϜ 

Radioactivity: ɔ, Ŭ and ɓ
+
 problems ï Special Experimental Techniques ï 

Applications of Nuclear Spectroscopic Methods in solid state physics and 

chemical physics. 

P N ï 637 

(2 cr. h) 

Detectors and Nuclear Devices                                                 ϣтмнж ϢϿлϮϜ м ϤϝУІϝЪ 

Nuclear Detectors and Devices ï Nuclear Electronics ï Spectrometers- Special 

Experimental Techniques. 

P N ï 638 

(2 cr. h) 

Selected Topics in Teoretical physics 

ϣтмнзЮϜ ̭ϝтϿуУЮϜ пТ ϢϼϝϧϷв ϤϝКнЎнв 
 

 

 3- M. Sc. Degree in Solid State Physics (P S) 

P S ï 650 

(1 cr. h) 

Properties of Dielectrics                                                                      ЬϾϜнЛЮϜ ЈϜн϶ 

Electrostatic equations of dielectrics ï Mechanisms of polarization ï Methods of 

dielectric measurements ï Breakdown in dielectrics ï Ferro electricity description 

and classification.   

P S ï 651 

(2 cr. h) 

Relaxation Theory                                                                               ̭ϝ϶ϽϧЂϖ ϣтϽЗж 

Structure- Defects in Structure- Linear theory of Elasticity ï Nonlinearity and 

Elasticity theory- Thermodynamics of Relaxation- Thermo- Elasticity Relaxation. 

P S ï 652 

(2 cr. h) 

Semiconductors                                                                                    ϤыЊнв иϝϡІϒ 

Absorption of direct and indirect Semiconductor transitions -Optical constants 

relations-Photo and electroluminescence-Photoconductivity ï Semiconductor 

Nanotechnology. 

P S ï 653 Nuclear Magnetism                                                                           ϣтмнж ϣуЃуАϝзПв 
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(1 cr. h) Classification of magnetic materials ï Nuclear magnetic resonance (NMR)- 

Electron spin resonance (ESR) - Adiabatic Demagnetization.   

P S ï 654 

(2 cr. h) 

Crystal Growth                                                                                       оϼнЯЯϠ ̭ϝгжϖ 

Crystal growth from solutions- Crystal growth from the melt ï Crystal growth 

from vapour. 

P S ï 655 

(2 cr. h) 

Electron Microscope                                                                  пжмϽϧЫуЮϖ ϞнЫЂмϽЫув 

Microscopy  with light and electrons ï The Electron Microscope Family- 

Specimen preparations- Specialized Techniques in Electron Microscopy ï 

Examples of the use of Electron Microscopy. 

P S ï 656 

(2 cr. h) 

Physics of Polymers                                                                             ϝтϿуТЮϜ ̭ϡϤϜϽгЯ 

Different Theories of Polymers ï Electrical Properties of Polymers ï 

Mechanical Properties of Polymers. 

P S ï 657 

(2 cr. h) 

Thin Films                                                                                            ХϚϝЦϼ ЉϚϝЋ϶ 

Methods of preparations of thin films- Mechanism of film formation- Electrical 

Properties of thin films. 

P S ï 658 

(2 cr. h) 

Lattice Imperfections                                                                              ϣуЫϡІ ϞнуК 

Types of Defects in Crystalline materials ï The Production of Defects in Solids ï 

Effect of Lattice Defects on the Physical and Mechanical Properties of Solids- 

Interaction of Dislocations with Point Defects.   

P S ï 659 

(2 cr. h) 

Radiation Damage in Solids                                                ϸϜнгЮϜ пЯК пКϝЛІшϜ ϽуϪϓϧЮϜ 

Interaction of Radiation with Crystal lattice ï The production of different types of 

Point Defect by Radiation ï The annealing Behavior of Irradiated Solids.  

P S ï 660 

(2 cr. h) 

Selected Topics in Condensed Matter Physics  

ЎнвϣУϫЫгЮϜ ϸϜнгЮϜ ̭ϝтϿуТ сТ ϢϼϝϧϷв ϤϝКн 

(Lattice Dynamics and Symmetry ï Solar Energy). 

 

 

 4- M. Sc. Degree in Experimental Physics (P E) 

P E ï 670 

(2 cr. h) 

Atomic and Molecular Spectra                                             ϣуϛтϿϯЮϜ м ϣтϼϻЮϜ РϝуАцϜ 

Atomic Structure ï L-S coupling  ï Normal Zeeman effect  ï Anomalous 

Zeeman effect  ï Stark effect  ï Spectra of many electron atoms  ï   Molecular 

Orbits ï Schrödinger equation for H2
+
 ï Rotational, Vibrational & Electronic 

Spectra ï Microwave Spectra ï Infrared Spectra ï Visible and ultraviolet Spectra. 

P E ï 671 

(2 cr. h) 

Laser Physics                                                                                           ϼϿуЯЮϜ ̭ϝтϿуТ 

An introduction to laser ïStimulated transitions ïAtomic rate equations ï laser 

pumping a population inversion ïlaser amplifications & laser types. 

P E ï 672 

(2 cr. h) 

Quantum and Nonlinear Optics                             ЮϜ м бЫЮϜ ϤϝтϽЋϠϣуГ϶ ϽуПЮϜ ϤϝтϽЋϡ 

Electro magnetic theory ïBasic theorem of quantum mechanics ïPerturbation 

theory ïDensity matrix formalism ïInteraction of time varying field and atomic 

system ïThe non linear optical susceptibility- wave equation ïDescription of  

Nonlinear  optical interaction. 

P E ï 673 

(2 cr. h) 

Plasma Physics                                                                                      ϝвϾыϡЮϜ ̭ϝтϿуТ 

The equations of plasma physics ïThe behavior of charged particles in electric & 

magnetic fields ïThe fluid approach with collisions ïOrbital theory ï  

The Interaction of Electromagnetic wave with Plasmas. 

P E ï 674 

(2 cr. h) 

Modern Electronics                                                                           ϣϫтϹϲ ϤϝужмϽϧЫЮϜ 

Number systems ï Digital electronics ï Nanoelectronic ï Data Acquisition.  

P E ï 675 

(2 cr. h) 

Interaction of Radiation with Matter                                      ϢϸϝгЮϜ Йв ϣЛІцϜ ЭКϝУϦ 

Properties of laser Radiation ï Interaction of laser beam with a material surface 

(Distribution of heat energy ï temperature changes ï phase changes) ï Materials 
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Processing Applications ïSurface hardening ïSemiconductors processing ï laser 

welding ï Micro wilding ï laser cutting ï Micromachining ïDrilling ï laser in 

median. 

P E ï 676 

(2 cr. h) 

Optoelectronics                                                                                ϣуϚнЎ ϤϝужмϽϧЫЮϜ 

Radiometry and photometry ï radiation sources ï lasers ï radiation detectors ï 

principal of fiber optics. 

P E ï 677 

(2 cr. h) 

Chemical Physics and Liquid Crystals                          ϣуϚϝугуЪ ̭ϝтϿуТмϣЯϚϝЂ ϤϜϼнЯЯϠ 

Introduction to liquid crystal ï Identification of Mesophases of liquid crystals ï 

Interaction of  liquid crystal with electric & magnetic fields - liquid crystals 

Technology. 

P E ï 678 

(2 cr. h) 

Mass Spectrometer                                                                                 ϣЯϧЫЮϜ РϝуГв 

Kind of Mass Spectrometry systems ï Techniques of Molecular Ionization & Ion 

sources ïTypes of Ions formed in a mass Spectrometer and its analysis ï 

Interpretation of Mass spectra. 

P E ï 679 

(2 cr. h) 

Vacuum Technology                                                                         НтϽУϧЮϜ ϝуϮнЮнзЫϦ 

Some relevant physical concepts ï Vacuum measurements ïOil sealed 

mechanical rotary pumps ï Diffusion pumps accessories ï integrated vapor 

pumping groups and vapor boosters ï Consideration in system design. 

P E ï 680 

(2 cr. h) 

Selected Topics in Experimental Physics          ϣуϡтϽϯϧЮϜ ̭ϝтϿуУЮϜ сТ ϢϼϝϧϷв ϤϝКнЎнв 

(Semiconductor ï Solar Energy). 
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3- Chemistry Department 

 

A- Programs  

 

Department 

Code 

Degree 

Code 
Specializations 

Specialization 

Code 

(C) 

Diploma 

(500) 

1- Analytical Chemistry (CA) 

2- Applied Organic Chemistry (CAO) 

3- Biochemistry (CB) 

4- Electrochemistry (CE) 

 

M. SC. 

(600) 

1- Inorganic Chemistry (CI)  

2- Physical Chemistry (CP) 

3- Analytical Chemistry  (CA) 

4- Organic Chemistry (CO) 

5- Biochemistry (CB) 

 6 - Biotechnology (CBIO)  

Ph. D. 

(700) 

1- Inorganic Chemistry (CI)  

2- Physical Chemistry (CP) 

3- Analytical Chemistry  (CA) 

4- Organic Chemistry (CO) 

5- Biochemistry (CB) 
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1- Diploma in Analytical Chemistry (CA) 

 

CR.  

Hours 

Course  

Case 

Course Number Code 

20 Compulsory The candidate studies (8) courses in table (1)  (CA) 

4 Elective The candidate chooses (2) courses from table (2) 

24 The Total Cr.h. Required  

 

Table (1) Compulsory Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Pr Th Pr Th 

Also offered 

by App.Org. 
3 1 1 1 

Forensic Chemistry (1) CP 501 

First  

Also offered 

by Bio. 
3 2 1 2 

Spectral Analysis and Applied Spectroscopy CP 508 

 3 2 1 2 Electrochemical Analysis CA 520 
 3 1 1 1 Modern Analytical Techniques CA 521 

 3 2 1 2 Separation Techniques CP 502 

Second  
 3 2 1 2 Organic and Food Analysis  CA 522 

 3 1 1 1 Thermal Methods of Analysis  CA 523 

 3 1 1 1 Environmental Analysis CA 524 

   8 12 The Total Cr.h. Required  

 

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Biochemical Analysis CA 525 
First  

 2 2 Radio Analysis CA 526 

 2 2 Advanced Spectral Analysis CA 527 
Second   2 2 

Advanced Analytical Methods CA 528 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 520 to 539 

From 529to 539 are codes No. for adding new courses 
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2- Diploma in Applied Organic Chemistry(CAO)  

 

CR.  

Hours 

Course  

Case 

Course Number Code 

20 Compulsory The candidate studies (8) courses in table (1)  (CAO) 

4 Elective The candidate chooses (2) courses from table (2) 

24 The Total Cr.h. Required  

 

Table (1) Compulsory Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Pr Th Pr Th 

Also 

offered by 

Analytical  

3 2 1 1 
Forensic Chemistry (I) 

CP 501 

First   3 2 1 2 Polymer Chemistry CAO 540 

 3 1 1 1 Applied Organic Spectroscopy CAO 541 

 3 1 1 2 Natural Products CAO 542 

 3 2 1 2 Forensic Chemistry (2) CP 504 

Second  
 3 2 1 2 Petroleum and Petrochemicals  CAO 543 

 3 2 1 1 Natural Polymers  CAO 544 

 3 2 1 1 Chemistry of Dyes CAO 545 

   8 12 The Total Cr.h. Required  

 

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Pharmaceutical Chemistry            CAO 546 

First   2 2 Physical Chemistry of Polymers CP 505 

 2 2 Electroorganic Chemistry CP 506 

 2 2 Chemotherapy                                   CAO 547 
Second   2 2 Oil  and Fats  CAO 548 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 540 to 559 

From 549to 559 are codes No. for adding new courses 
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3- Diploma in Biochemistry (CB) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

20 Compulsory The candidate studies (8) courses in table (1)  (CB) 

4 Elective The candidate chooses (2) courses from table (2) 

24 The Total Cr.h. Required  

 

Table (1) Compulsory Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Pr Th Pr Th 

Also 

offered by 

Analytical  

3 2 1 2 
Spectral Analysis and Applied Spectroscopy  

CP 508 

First  
 3 1 1 1 Enzymology CB 560 
 -- 2 -- 2 Inborn Error of Metabolism  CB 561 

 -- 3 -- 3 DNA Technology CB 562 

 3 1 1 1 Immunology CB 563 

Second  

 3 2 1 2 Prophrines Metabolism  CB 564 

 3 2 1 2 Biochemical Disorders of Major Organs  CB 565 

 -- 2 -- 2 
Endocrinology CB 566 

   5 15 The Total Cr.h. Required  

 

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Pr Th Pr Th 
 -- 2 -- 2 Nutrition  CB 567 

First  
 -- 2 -- 2 Cancer Biology and Tumer Markers CB 568 

 
3 2 1 1 Biotechnology CB 569 

Second  
From Statist. 

Math. 
-- 2 -- 2 Biostatistics  

MS 676 

   4 The Total Cr.h. Required  

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 560 to 579 

From 570to 579 are codes No. for adding new courses 
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4- Diploma in Electrochemistry (CE) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

20 Compulsory The candidate studies (8) courses in table (1)  (CE) 

4 Elective The candidate chooses (2) courses from table (2) 

24 The Total Cr.h. Required  

 

Table (1) Compulsory Courses       

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Pr Th Pr Th 

 3 2 1 2 Techniques of Electrochemistry CE 580 

First  
 3 2 1 2 Instrumental Analysis CE 581 

 3 2 1 1 Surface Analysis CE 582 

 3 2 1 1 Corrosion CE 583 

 3 2 1 2 Industrial Electrochemistry and Electroplating CE 584 

Second  

 3 2 1 2 Electrochemistry of Semiconductors and 

Electrometallurgy 
CE 585 

 3 2 1 1 Energy Conversion CE 586 

 3 2 1 1 
Electroorganic Chemistry CE 587 

   8 12 The Total Cr.h. Required  

 

Table (2) Elective Courses        

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Environmental Electrochemistry   CE 588 

First   2 2 Controlled Potential Electrolysis  CE 589 

   Electrochemistry  in Molten Salts CE 590 

 2 2 Statistics CE 591 

Second   2 2 Electrochemical  Kinetics CE 592 

 2 2 Electrochemistry of Interfaces CE 593 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

Note:- the code No. of the branch: from 580 to 589 

From 594to 598 are codes No. for adding new courses 
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1- M. Sc. Degree in Physical Chemistry (CP) 

 

CR. 

Hours 

Course Case Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)   (CP) 

4 Elective The candidate chooses (2) courses from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by all gps. 

2 2 
Advanced Applied Spectroscopy 

CP 601 

First  

 2 2 Advanced Physical Chemistry( I) CP 610 

 3 3 Advanced Inorganic Chemistry CI 630 

Bioinorganic Chemistry  

Kinetics and Mechanisms in Inorganic 

Chemistry 

Also offered 

by all gps. 

3 3 Structural, Dynamic and Macro-molecular 

Chemistry 

CP 602 

Second  

 2 2 Chemical and Statistical Thermodynamics CP 611 

Applied Physical Chemistry 

 2 2 Spectral Methods of Analysis  CA 620 

Environmental Chemistry 

 - 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Computational Chemistry and Modeling CP 612 

First  2 2 Biophysical Chemistry CP 613 

2 2 Special Topics in Physical Chemistry CP 614 

2 2 Advanced Physical Chemistry (2) CP 615 

Second  2 2 Applied Electrochemistry and Energy 

Conversion 

CP 616 

- 4 The Total Cr.h. Required  

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 601 to 619 

From 617 to 619 are codes No. for adding new courses 
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2- M. Sc. Degree in Analytical  Chemistry (CA) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)  (CA) 

4 Elective The candidate chooses (2) courses from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. Hours Course Name Course 

Code 

Semester 

Also 

offered by 

all gps. 

2 2 

Advanced Applied Spectroscopy 

CP 601 

First  
 2 2 Advanced Physical Chemistry (I) CP 610 

 3 3 Advanced Inorganic Chemistry CI 630 

Bioinorganic Chemistry  

Kinetics and Mechanisms in Inorganic 

Chemistry 

Also 

offered by 

all gps. 

3 3 
Structural, Dynamic and Macro-molecular 

Chemistry 

CP 602 

Second  
 2 2 Statistical Thermodynamics CP 611 

Applied Physical Chemistry 

 2 2 Spectral Methods of Analysis  
CA 620 

Environmental Chemistry 

 - 14 The Total Cr.h. Required  

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Volumetric Methods of Analysis and Quality 

Assurance CA 621 

First  
 2 2 

Electrometric Methods of Analysis  
CA622 

 2 2 
Separation Techniques and Radio Analysis 

CA623 

 2 2 Thermal, Mass, Spectrometric and Kinetic 

Methods of Analysis  CA624 

Second   2 2 
Special Topics in Analytical Chemistry 

CA625 

Biol.Depts. 
2 2 

Instrumental Microanalysis 
CA626 

 - 4 The Total Cr.h. Required  

 

 

 

 

Note:- the code No. of the branch: from 620 to 629 

From 627 to 629 are codes No. for adding new courses 
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3- M. Sc. Degree in Inorganic Chemistry (CI) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)   (CI)  

4 Elective The candidate chooses (2) courses from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by all gps. 
2 2 Advanced Applied Spectroscopy CP 601 

First  

 2 2 Advanced Physical Chemistry (I) CP 610 
 3 3 Advanced Inorganic Chemistry  CI 630 

Bioinorganic Chemistry  

Kinetics and Mechanisms in Inorganic 

Chemistry 

Also offered 

by all gps. 
3 3 Structural, Dynamic and Macro-molecular 

Chemistry 

CP 602 

Second  

 2 2 Statistical Thermodynamics CP 611 

 Applied Physical Chemistry 

 2 2 Spectral Methods of Analysis  

CA 620  Environmental Chemistry 

 - 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2  

Synthesis and Physical Methods in Inorganic 

Chemistry 

CI 631 

First  
2 2 Organometallic Chemistry CI 632 

2 2 Inorganic Sterochemistry CI 633 

2 2 Supramolecular Chemistry CI 634 

Second  2 2 Nuclear Chemistry  CI 635 

2 2 Special Topics in Inorganic Chemistry CI 636 

- 4 The Total Cr.h. Required  

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 630 to 639 

From 637 to 639 are codes No. for adding new courses 
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4- M. Sc. Degree in Organic Chemistry (CO)  

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)  (CO) 

4 Elective The candidate chooses (2) courses from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Required cr.h  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by all gps. 

2 2 
Advanced Applied Spectroscopy              CP601 

First   2 2 Advanced Physical Organic Chemistry CO640 

 3 3  

Applied Organic Chemistry 

CO641 

Also offered 

by all gps. 

3 3 
Structural, Dynamic and Macro-molecular 

Chemistry 

CP602 

Second  
 2 2 Photochemistry and Pericyclic Reactions ï 

Chemistry of Organic Laser 

CO642 

 2 

 

2 Organometallic Compounds, Catalysis in 

Organic Chemistry 

CO643 

 - 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Introduction to Green Chemistry ï 

Bioorganic Chemistry  

CO644 

First  
2 2 Heterocyclic Chemistry CO645 

2 2 Petroleum and Petrochemicals  CO646 

2 2 New Synthetic Reactions,  Supramolecular 

Chemistry 

CO647 

2 2 Polymer Chemistry  CO648 

Second  

2 2 Strategies and Tactics in Synthesis, 

Nonconventionl Organic Synthesis 

CO649 

2 2 Contemporary Organic Chemistry ï 

Molecular Orbital Symmetry  

CO650 

2 2 Chemotherapy ï Organic Design  CO651 

- 4 The Total Cr.h. Required  

 

 

 

 

 

Note:- the code No. of the branch: from 640 to 659 

From 652 to 659 are codes No. for adding new courses 
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5- M. Sc. Degree in Biochemistry (CB)  

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)  (CB) 

4 Elective The candidate chooses (2) courses from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by all gps. 
2 2 

Advanced Applied Spectroscopy CP 601 

First  
 2 2 Enzymology and Bioenergetic Metabolism CB 660 
 3 3 DNA Technology and Proteomics, Functional 

Genomic 
CB 661 

Also offered 

by all gps. 
3 3 Structural, Dynamic and Macro-molecular 

Chemistry 

CP602 

Second   2 2 
Body Fluids and Cancer Biology CB 662 

 2 

 

2 
Applied Biochemistry CB 663 

 - 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 
Immunology CB 664 

First   2 2 Toxicology & Endocrinology CB 665 
From Statist. 

Math. 
2 2 Biostatistics MS 676 

 2 2 Free Radical Biochemistry  CB 666 

Second   2 2 Bioinformatics CB 667 

 2 2 Biotechnology and Tissue Culture CB 668 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 660 to 679 

From 669 to 679 are codes No. for adding new courses 
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6- M. Sc. Degree in Biotechnology (CBIO) 

CR. 

Hours 

Course  

Case 

Course Number Code 

12 Compulsory The candidate studies (6) courses in table (1)  (CBIO)  

6 Elective The candidate chooses (3) courses from table (2)   

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 
Applied Biochemistry CB 663 

First   2 2 Biostatistics MS 676 
 2 2 

Molecular Biology and Biotechnology Z 601 

 2 2 Bioinformatics CB 667 

Second 
 2 2 Bacteriology BM 630 

 2 2 DNA Technology and Proteomics, 

Functional Genomic 
CB 661 

 - 12 The Total Cr.h. Required  

  

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

 2 2 Free Radical Biochemistry  CB 666 

   2 2 Biotechnology and Tissue Culture CB 668 

 2 2 Enzymology and Bioenergetic Metabolism CB 660 

 2 2 Environmental Stresses BE 643  

 2 2 Advanced Virology BM 625  

 2 2 Biochemical genetics EB664  

 2 2 Neurosciences ZMP 610  

 2 2 Molecular Immunology                      ZI 640  

 2 2 Developmental Biology  ZC677  

 - 6 The Total Cr.h. Required  
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1- Ph. D. Degree in Physical Chemistry (CP) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  (CP) 

 44 799 Ph. D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

Table (2) Elective Courses       

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also 

offered by 

all gps. 

2 2 Problem Seminars CP701 

First  

2 2 Symmetric & Asymmetric Catalysis in 

Organic Chemistry  

CO702 

2 2 Molecular Dynamics & Chemical Reactivity  CP703 

 2 2 Advanced Topics in Physical Chemistry CP704 

 2 2 Computational Chemistry CP705 

 2 2 Molecular Spectroscopy and group Theory CP706 

 
2 2 Phase Transitions and liquid Crystals CP707 

Second  

 
2 2 Chemical Applications of Synchroton 

Radiation 

CP708 

 
2 2 Application of Statistical Mechanics for 

Experimental to Cpmputer Simulation 

CP709 

 
2 2 Topics in Surface Science CP710 

 
2 2 Lasers in Chemistry, Theory, Simulations 

and Applications 

CP711 

  16 The Total Cr.h. Required  

 

 

 

 

 

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 701 to 719 

From 712 to 719 are codes No. for adding new courses 



 78 

2- Ph. D. Degree In Analytical Chemistry (CA) and Inorganic Chemistry (CI) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  (CA) 

44 799 Ph. D. thesis (Compulsory) (CI)  

60 The Total Cr.h. Required  

 

Table (2) Elective Courses       

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also 

offered by 

all gps. 

2 2 Problem Seminars CP701 

First  

2 2 Symmetric & Asymmetric Catalysis in 

Organic Chemistry  

CO702 

2 2 Molecular Dynamics & Chemical Reactivity  CP703 

 2 2 Special Topics in Analytical Chemistry CA720 

 2 2 Bioanalytical Chemistry CA721 

 2 2 Special Topics in Inorganic Chemistry CI 730 

 
2 2 Chemistry and Structure of Clusters and 

Colloids 
CI 731 

 
2 2 Advanced Topics in Environmental 

Chemistry 
CA722 

Second  

 
2 2 Advanced Analytical Techniques in 

Environmental Chemistry 
CA723 

 
2 2 Analytical Sensors, Theory, Chemical and 

Biochemical Applications 
CA724 

 
2 2  Solid State and Material Chemistry CI 732 

 
2 2   Industrial Chemistry  CI 733 

 
2 2 Structural and Bioinorganic Chemistry CI 734 

  16 The Total Cr.h. Required  

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 720 to 739 

From 735to 739 are codes No. for adding new courses 
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3- Ph. D. Degree in Organic Chemistry (CO) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  (CO) 

44 799 Ph. D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

Table (2) Elective Courses       

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also 

offered by 

all gps. 

2 2 Problem Seminars CP701 

First  

2 2 Symmetric & Asymmetric Catalysis in 

Organic Chemistry  

CO702 

2 2 Molecular Dynamics & Chemical Reactivity  CP703 

 2 2 Special topics in Organic Chemistry CO 740 

 2 2 Electron transfer Reactions in Organic 

Chemistry 
CO 741 

 2 2 Organosilicon and Organoalumineum 

Chemistry 
CO 742 

 
2 2 Stereochemistry CO 743 

Second  

 
2 2 Metal Catalyzed Organic Synthesis CO 744 

 
2 2 The Organic Chemistry of Nucleosides and 

Nucleotides 
CO 745 

 
2 2  Forensic Chemistry CO 746 

 
2 2 Advanced Mechanistic Organic Chemistry CO 747 

 
2 2 Advanced Applications of Spectroscopy 

(NMR and Maso) 
CO 748 

 
2 2 Advanced Organic Synthesis CO 749 

  16 The Total Cr.h. Required   

 

 

 

 

 

 

 

Note:- the code No. of the branch: from 740 to 759 

From 750 to 759 are codes No. for adding new courses 
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4- Ph. D. Degree in Biochemistry (CB) 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  (CB) 

44 799 Ph. D. thesis (Compulsory) 

60 The Total Cr.h. Required  

Table (2) Elective Courses       

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also 

offered by 

all gps. 

2 2 Problem Seminars CP701 

First  

2 2 Symmetric & Asymmetric Catalysis in 

Organic Chemistry  

CO702 

2 2 Molecular Dynamics & Chemical Reactivity  CP703 

 2 2 Special Topics In Chemistry and 

Biochemistry  

CB 760 

 2 2 Recent Advances in Biotechnology  CB 761 

 2 2 Diagnostic Enzymes & Proteomics  CB 762 

 
2 2 Molecular Genetic & Genetic Engineering  CB 763 

 
2 2 Biosynthesis of Biomolecules  CB 764 

Second  

 
2 2 Gene therapy & Human Genome  CB 765 

 
2 2 DNA Technology CB 766 

 
2 2 Biochemical Evolution  CB 767 

 
2 2 Bioinformatics & Biosensors    CB 768 

 
2 2 Microbial Ecology & Pollutions   CB 769 

 
2 2 DNA and Protein Sequencing Analysis & 

Vaccinization  

CB 770 

  16 The Total Cr.h. Required  

 

 

 

 Note:- the code No. of the branch: from 760 to 779 

From 771 to 779 are codes No. for adding new courses 
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B- Course contents for Diploma   
 

Code No. Course name and contents 

 1- Diploma in Analytical Chemistry (C A) 
C P ï 501 

(2 cr. h) 
1h Th + 1h Pr 

Forensic Chemistry (1)                                                          ЮϜ ̭ϝугуЪ) пКϽЇЮϜ ϟГ(̸  

Introduction, definition and characterization of poisons, differentiation of 

Poisons, procedures of deproteination and isolation of poisons, methods of 

extraction of poisons 

Identification of different types of poisons: volatile poisons - corrosive poisons - 

metallic poisons - acidic and neutral drugs - basic drugs ï insecticides - Poisons 

of special methods of isolation - Preparation of standard solutions and reagents. 

Practical Course 

Identification of Ethanol in-pure solution and in beverage - Identification of 

Methanol in pure solution in red alcohol - Identification of Mineral corrosive 

acids in pure solution and on clothes - Identification of Alkalis in pure solution 

and on clothes - Identification of Cyanide ion - Identification of phenol and acetic 

acid - Identification of Analgesic drugs - Identification of Tranquilizer drugs - 

Identification of Hypnotic drugs - Separation and Identification of different drug 

mixtures. 

C P ï 502 

(3 cr. h) 
2h Th + 1h Pr 

Separation Techniques                                                                          ϤϝузЧϦ ЭЋУЮϜ 

Introduction to chromatographic separations, general description of 

chromatography, migration rates of solutes, zone broadening and  column 

Efficiency, Optimization of column performance, applications of  

Chromatography, Gas chromatography, High performance liquid 

Chromatography. 

Practical Course 

Paper chromatography - Chromatographic separation of ink components - 

Chromatographic separation of sugars in mixture - Chromatographic separation 

Bismuth, Copper, Cadmium and lead - Thin layer Chromatography - Distribution 

coefficient - Ion exchange Chromatography -Determmation of ion exchange 

capacity of an ion ïexchanger - Separation of Zinc and magnesium ions on an 

anion exchange resin - Stepwise Elution of simple cations - Determination of 

phosphate. 

C P ï 508 

(3 cr. h) 
2h Th + 1h Pr 

Spectral Analysis and Applied Spectroscopy         м сУуГЮϜ ЭуЯϳϧЮϜ бЯКсЧуϡГϧЮϜ СуГЮϜ 

Introduction , components of optical instruments, UV-Visible Molecular 

absorption spectrometry and applications, introduction to IR spectrometry and 

applications, Raman spectroscopy, introduction To optical atomic spectrometry, 

atomic absorption and atomic fluorescence spectrometry, atomic enission 

spectrometry. 

Practical Course 

Determination of absorbance curve and concentration of a substance - Effect of 

temperature on absorbkivity - Effect of ionic strength on absorbkivity - Effect of 

time on absorbkivity - Effect of solvent on absorbkivity - Error in 

spectrophotometry (Twyman-Lothian plot, Rinbom-plot) - Photometric titrations 

- Continuous variation (Job's) method - Spectrophotometric determination of an 

equilibrium constant - Study of Kinetics oflodination of cyclohexanone - 

Determination of the dissociation constant ofp-nitrophenol - Instrumentation 

ofUV spectroscopy: Theoretical calculation of the expected uv spectra of some 

alcohols, ketones, enones and dienones - Determination of the uv spectra of some 
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organic alcohols, ketones, enones and dienones - Companion between the 

calculated and practical uv spectra of enones and dines - Instrumentation of L R. 

spectroscopy: Study of the spectra of different carbonyl compounds and 

comparing the results with the expected values - Studying the different factors 

affecting the position of cahoryl groups - Identifying the different functional 

groups. 

C A ï 520 

(3 cr. h) 
2h Th + 1h Pr 

Electrochemical Analysis                                                            сϚϝугуЪмϽлЫЮϜ ЭуЯϳϧЮϜ 

Introduction to electroanalytical chemistry, electrochemical cells, Electrode 

potentials, calculation of cell potential from electrode potentials, current in 

electrochemical cells, types of electroanalytical Methods. Potentiometry: 

introduction, types of electrodes, reference electrode, Membrane electrodes, glass 

electrodes, solid state electrodes, liquid-Membrane electrodes, gas-sensing 

electrodes, enzyme-substrate electrodes, Selectivity coefficient, potentiometric 

titrations, applications , ion-Selective electrodes. Voltammetry: introduction and 

principles, dropping mercury electrode and Polarography, Ilkovic equation, 

characteristics of polarogamm, Modifications of voltammetric techniques, 

differential polarography, Cyclic voltammetry, anodic stripping voltametry, 

linear sweep voltammetry, Interference in votammetry, applications, 

amperometric titrations. Conductimetric titrations: definitions, principles, 

titration cell, examples of conductimetric titration, acid-base, preciptimetry. 

Electrogravimetry: Coulometry: controlled potential coulometry, coulometric 

titrations. 

Practical Course 

Determination of standard electrode potential of silver - Measurement of 

solubility product of sparingly soluble salt - Determination of ionization constant 

of a weak acid - Determination of pH of unknown solution - Acid-base titration 

of strong acid against strong base - Determination of ferrous ion by potentiometer 

titration - Determination of molar conductance of strong electrolyte and 

estimation of its molar conductance at infinite dilution - Conductmetric 

determination of a dissociation constant of weak acid - Conductmetric 

determination of the solubility and solubility product of sparingly soluble salt - 

Conductmetric titration of strong acid with strong base - Conductmetric titration 

of weak acid with strong base - Conductmetric titration of mixture weak acid 

strong base. 

C A ï 521 

(2 cr. h) 
1h Th + 1h Pr 

Modern Analytical Techniques                                                 ϤϝузЧϦ  ЭуЯϳϧЮϜϣϫтϹϳЮϜ 

Automated methods of analysis, overview of automatic instruments, 

Instrumentation, flow injection analysis, discrete automatic systems, Analysis 

based upon multilayer films. 

Practical Course 

Introduction to analytical chemistry - Preparation of standard solution and 

standardization of solutions - Neutralization titration: Analysis of vinegar, 

Analysis of ammonia, Alkalinity and acidity of waste water - Complex formation 

titration: Hardness of water, Analysis of mixture, Determination of Ca and Mg in 

hard water, Determination of Cu in coin - Analysis of waste water sample. 

C A ï 522 

(3 cr. h) 
2h Th + 1h Pr 

Organic and Food Analysis                                         ϣтϻОцϜ ЭуЯϳϦ м ϣтнЏЛЮϜ ЭуЮϝϳϧЮϜ 

Organic microanalysis: Methods for quqntitative estimation of: Hydroxyl 

compounds (alcohol, phenols,enol) ï Unsaturation - Carbonyl compounds 

(ketones, aldehydes, carbohydrate) - Carboxyl group (acids) - Derivatives of 

acids - Alkoxyl group - Amino group and azo compound - Amino acids ï Thiols 

ï Hydrocarbons - Food analysis: Milk, meat, edible fats and oils, cereals, 
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legumes, honey, food additives. 

 

Practical Course 

Organic Microanalysis: Analysis of milk (sugar and protein) - Estimation of 

Amino acids e.g. Glycire (S-Amino acids) - Estimation of formaline solution - 

Estimation of reduced sugars e.g. lactose, maltose, glucose, Estimation of invert 

sugar (cane sugar after hydrolysis with hydrochloric acid) - Estimation of aniline 

hydrochloride - Determination of saponification value and Iodine number of fats 

and oils - Determination of neutralization equivalent of organic acid (aliphatic 

acid e.g. formic, acetic , oxalic, tartaric and citric acid) - Determination of 

saponification equivalent of triglycerides and esters - Determination of acetyl 

salicylic acid in aspirin tablets - Determination of the no. of hydroxylic groups in 

unknown alcoholic or phonetic compound  - Determination of acetone in 

unknown solution - food Analysis: Extraction of caffeine - Extraction of 

chlorophyll (paper chromatography) - Extraction of piperine - Analysis of diet - 

Extraction of color of wood (Juice, Jam, Jelly....) - Extraction of mono and 

disaccharides - Extraction of limonene. 

C A ï 523 

(2 cr. h) 
1h Th + 1h Pr 

Thermal Methods of Analysis                                                    рϼϜϽϳЮϜ ЭуЯϳϧЮϜ ФϽА 

Thermogravimetric methods (TG), Differential thermal analysis (DTA), 

Differential scanning calorimetry (DSC). 

Practical Course 

Analysis of cement - Analysis of solder alloy - Analysis of Brass - Analysis of 

white alloys. 

C A ï 524 

(2 cr. h) 
1h Th + 1h Pr 

Environmental Analysis                                                                       ϣуϛуϡЮϜ ЭуЮϝϳϧЮϜ 

Air pollution: air pollutants, sampling, monitoring and methods of Analysis (SOx, 

NOx, CO, PM, soots, metal ions). Water pollution : water pollutants, water 

quality parameters (TDS,TSS, DO,BOD, COD, pH, temp, sediments, hardness, 

metal ions, oil, grease, Anions, . . . . . .etc). Soil analysis. 

Practical Course 

Water analysis: Determination of total dissolved solids TDS - Biological oxygen 

Demand BOD - Chemical oxygen Demand COD - Drug analysis - 

Spectrophotometric determination of pharmaceutical compounds applying 

solvent extraction technique - Potentiometric determination of pharmaceutical 

compounds applying ion selective electrodes. 

C A ï 525 

(2 cr. h) 

Biochemical Analysis                                                              рнуϳЮϜ сϚϝугуЫЮϜ ЭуЯϳϧЮϜ 

Biochemical analysis of liver:  Liver function, liver enzymes (GOT , GPT, 

GGT)& liver tests - Biochemical assessment of liver function. use of the 

laboratory in the diagnosis & management of liver diseases - Biochemical 

analysis of kidney: Nitrogen metabolites & renal function: mainly urine 

formation - Biochemical function of kidneys - Biochemical tests of renal function 

- Disorder of renal function - Acid ï base disorder - Biochemical & laboratory 

diagnosis & management of kidney diseases - Renal transplantation - Renal 

diseases, renal calculi - Biochemical analysis of urine:-  Biochemical constituents 

of urine - The normal & abnormal constituents of urine - Examination of urine 

constituents special calculi - Examination of urine deposit microscopically - 

Biochemical Aspects of Hematology :- blood picture - Biochemical function of 

Hb - Myoglobin  - Vit B 12& folic acid - Blood clotting factors - Iron & 

metabolism - Disorders of erythrocyte metabolism - Biochemical Analysis of 

Vitamin: Biochemical analysis of fat soluble vit - Biochemical analysis of water 

soluble vit Estimation of vit C in blood , urine & juice - Estimation of vit A&B 
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12 - Estimation of folic acid - Biochemical Analysis of Milk: Estimation of lact 

Albumine - Estmation of lact glob Estimation of casein in milk -Estimation of fat 

in milk - Estimation of lactose in milk. 

C A ï 526 

(2 cr. h) 

Radio Analysis                                                                                   сКϝЛІъϜ ЭуЯϳϧЮϜ 

Radioactive isotopes, instrumentation, neutron activation methods, Isotopes 

dilution methods. 

C A ï 527 

(2 cr. h) 

Advanced Spectral Analysis                                                           аϹЧϧв сУуА  ЭуЯϳϦ 

Molecular mass spectrometry, nuclear magnetic resonance spectroscopy, and 

microscopy  Surface characterization by spectroscopy. 

C A ï 528 

(2 cr. h) 

Advanced Analytical Methods                                                     ЯуЯϳϦ ФϽАϣу ϣвϹЧϧв  

Concepts of quality and quality systems - Requirements of accreditation of 

laboratories - Proficiency testing-validation of methods- collaborative studies - 

Sampling techniques, principles of choosing chemicals, equipments and 

consumables-choice of methods- Data representation and evaluation- Good lab. 

Practice-safty in AC laboratories. 

 

 

 2- Diploma in Applied Organic Chemistry (C AO) 

C P ï 504 

(3 cr. h) 
2h Th + 1h Pr 

Forensic Chemistry II                                                         II ϣуКϽЇЮϜ ϣуϡГЮϜ ̭ϝугуЫЮϜ 

Basic Concepts ï Tools and materials of writing ï Uniqueness and properties of 

Arabic alphabet ï Factors affecting hand writing act ï Comparison models ï 

Methods of forgery of documents and their securing and examination ï 

Introduction in the systematic examination of forged currency and their scientific 

systematic identification. 

Practical part  
Tools and materials of writing ï Identification of Arabic writing ï Ink 

separation: sampling, Ink extraction, colour separation, comparison ï Banknotes 

counterfeiting: preparation of printing plate for different types of printing, 

printing of counterfeited banknotes. 

C P ï 505 

(2 cr. h) 

Physical Chemistry of Polymers                                         ϤϜϽгЯϡЯЮ ϣуϚϝтϿуУЮϜ ̭ϝугуЫЮϜ 
Introduction ï Polymerization - Polymer structure and physical properties - 

Relative molecular mass and its determination - Kinetics of stepwise 

polymerization - Kinetics of addition polymerization (Free radical 

polymerization - Ionic polymerization ï Copolymerization (Kinetics of 

copolymerization - Copolymer composition) - Ring-opening polymerization - 

Thermal properties of polymers - Characterization of polymers. 

C P ï 506 

(2 cr. h) 

Electroorganic Chemistry                                                        ϣтнЏК ϣуϠϽлЪ ̭ϝугуЪ 
Principle of electrochemistry ï Electrical potential ï cell parameters ï 

electrochemical reactions ï electroreduction ï electroreduction of conjugated 

compounds ï electrooxidation. 

C AO ï 540 

(3 cr. h) 

Polymer Chemistry (Theoretical Part)                                        ϤϜϽугуЮнϡЮϜ ̭ϝугуЪ  
Synthetic Polymers 

Polymerization: General Review. Classification of Polymerization ï 

Functionality - Addition Polymerization Mechanisms: Free-radical 

Polymerization, and Ionic Polymerization (Anionic Polymerization and Cationic 

Polymerization) - Condensation Polymerization - Industrial Polymerization: 

Bulk Polymerization, Solution Polymerization, Emulsion Polymerization, 

Suspension Polymerization, and Interfacial Polymerization. 

Carbon-Chain Polymers: Poly(olefins): Poly(ethylene), Poly (propylene), and 

Poly(styrene) - Poly(dienes): Poly(butadiene), Poly(isoprene), and 
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Poly(chloroprene) - Poly(aromatic hydrocarbons): Poly(phenylenes), Poly(p-

xylene), and Phenolic Resins - Poly(vinyl compounds): Poly(vinyl acetate), 

Poly(vinyl alcohol), and Poly(N-vinyl pyrrolidone) - Poly(halogeno 

hydrocarbons): Poly(tetrafluoroethylene), Poly(vinyl fluoride), and Poly(vinyl 

chloride) - Poly(acrylic compounds): Poly(acrylic acid), Poly(acrylamide), and 

Poly (acrylonitrile). 

Carbon-Oxygen Chain Polymers: Aliphatic Polyethers: Poly(ethylene oxide), 

Poly (epichlor-ohydrine),  and epoxide resins - Aromatic Polyesters: 

Polycarbonates, Poly (ethylene terephthalate), and Alkyd resins.  

Carbon-Nitrogen Chain Polymers: Polyamides: Nylon Series, Perlon Series, and 

Aromatic Polyamides - Polyureas and related compounds: Polyurea, and 

Polyhydrazides ï Polyurethanes - Polyazoles: Poly(benzimidazoles), and 

Poly(oxadiazoles). 

Practical Course 

Tests for the physical properties of high polymers - Molecular weight 

determination - Depolymerization of some natural polymers - Depolymerization 

of some synthetic polymers - Bulk polymerization technique - Solution 

polymerization technique - Synthesis of some addition polymers - 

Polymerization Kinetics - Synthesis of some condensation polymers - 

Modification of natural polymers by grafiting technique - Degradation and 

Stabilization of Polymers. 

C AO ï 541 

(2 cr. h) 

Applied Organic Spectroscopy                             пЧуϡГϧЮϜ РϝуАъϜ бЯК аϹЧϧгЮϜ онЏЛЮϜ  

Ultraviolet, Infrared spectroscopy and their biological applications. PMR and 

C13 NMR, two dimension NMR, Principles and application of mass 

spectrometry. 

Practical Course 

Instrumentation of UV spectroscopy: Theoretical calculation of the expected UV 

spectra of some alcohols, ketones, enones and dienones - Determination of the 

UV spectra of some organic alcohols, ketones enones and dienones - Companion 

between the calculated and practical UV spectra of enones and dienones - 

Instrumentation of I. R. spectroscopy: Study of the spectra of different carbonyl 

compounds and comparing the results with the expected values - Studying the 

different factors affecting the position of carbonyl groups - Identifying the 

different functional groups - Structural study by NMR: Spin states -mechanism 

of absorption -chemical shift- Pascal triangle-coupling constant .The types of 

hydrogen in different compounds - Mass spectrometry: molecular weight 

determination- different fragmentation patterns Application of different 

fragmentation and identification. 

C AO ï 542 

(3 cr. h) 
2h Th + 1h Pr 

Natural Products                                                                             ϣуЛуϡГЮϜ ϤϝϯϧзгЮϜ 

Terpenoids: isolation of mono and requileipenoidr, methods of determination of 

the structure ï correlation of conjugations, cyclic and a cyclic terpenes, 

biosynthesis, rubber stereoselective synthesis, thermodynamic control, kinetic 

control - Steroids: sterols, cholesterol, properties and stereochemistry, absolute 

conjugation, Nomenclature, reactions, synthesis, biosynthesis, hormones, 

artificial hormones ï steroidal glycosides, steroidal alkaloids - Alkaloides: 

extraction, properties, methods of determination of structure ï classification and 

biosynthesis.  

Practical Course 

Aspirin ï Phena - Nicotine from tobacco - Caffeine from tea - Cholesterol from 

Gallstones - Isopenty 1 acetate (Banana 0: 1) - Methy 1 salicylate - Fats and oils 
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- Preparation of soap - Insect attractants and repellents - Preparation of effedrine 

- Forensic Chemistry II: Tools and materials of writing - Identification of Arabic 

writing - Ink separation: Sampling, InK extraction, colour separation, 

Comparison - Banknotes counterfeiting: Preparation of printing plate for 

different types of printing, Printing of counterfeited banknotes. 

C AO ï 543 

(3 cr. h) 
2h Th + 1h Pr 

Chemistry Petroleum and Petrochemicals                  ̭ϝугуЪЮϜм ЬмϽϧϡЮϜ мϽϧϡϤϝтмϝгуЪ  

Origin of Petroleum ï Classification of crude oils- Chemical and physical 

determinations of crude oil quality ï Petroleum gases ï Petroleum composition ï 

Hydrocarbons and non-hydrocarbons ïPreparation for processing ï Refining 

processes ï Physical processes ï Conversion processes ï Hydrocarbon products: 

composition and properties ï classification ï Non ï hydrocarbon products . 

Petrochemicals ï Petrochemical from: methane ï methanol ï n-paraffins ï high ï 

molecular weight paraffins ï ethylene ï propylene and higher olefins ï benzene, 

toluene and xylene (BTX). 

Practical Course 

Gasoline ï Kerosene - Fuels of Compression Ignition Engines - Lubricating Oils 

- Lubricating Greases - Asphaltic Bitumen.  

C AO ï 544 

(2 cr. h) 
1h Th + 1h Pr 

Natural Polymers                                                                         ϣуЛуϡГЮϜ ϤϜϽугуЮнϡЮϜ 

The covalent backbone ï physical properties ï crystallinity ï stereochemistry ï 

types of polymers ï fibers structure characteristics of fibers ï natural fibers 

(cotton ï silk ï wool). 

Practical Course 

Determination of number of hydroxyl groups in glucose - Analysis of Cellulosic 

pulps through determination of: A, B & C - cellulose, pentose content, Degree of 

polymerization, CrystaI linty percent, Chemical reactivity, Lignin content. 

C AO ï 545 

(2 cr. h) 
1h Th + 1h Pr 

Chemistry of Dyes                                                                              цϜ ̭ϝугуЪМϝϡЊ  

Classification-Important chromophores-Organic Pigments-Textile dyes ïNon-

textile dyes ïLeather and hair dyes ïFood dyes-Photographic dyes ïIndicator 

dyes ï D2T2 printing ïink jet dyes for printers. 

Practical Course 

Synthesis of 8- Arene azotheophylline - Synthesis of 5 - azobarbituric acid - 

Preparation of diazoamino benzene - Preparation of dye complex - Preparation of 

2- phenyl-4-phenylazo-5-oxazolone - Preparation of nitroso uracil dyes - 

Preparation of 1,5- diphenyl formazane - Preparation of methyl barbituric acid - 

Preparation of orange II - Synthesis of fluorescene - Synthesis of Eucin - 

Synthesis of phenolphthalein - Synthesis of para- red - Synthesis of methyl 

orange.  

C AO ï 546 

(2 cr. h) 

Pharmaceutical Chemistry                                                           ϣужъϹуЋЮϜ ̭ϝугуЫЮϜ 

A- Designing Drugs ï Mechanism of  Action: Anti-inflammatory ï 

Contraceptives ï Antithrombosis ï Pain killers ï Anti-asthma drugs ï Anti-ulcer 

drugs ï Antihistaminics ï Reducers of hypertension ï Hypocholestaemic agents 

ï Antibiotics ï Antimetabolites ï Antiviral ï Anticancer drugs. 

B- Designing Pesticides ï Mechanism of Action:  Insecticides ï Herbicides ï 

Fungicides. 

C AO ï 547 

(2 cr. h) 

Chemotherapy                                                                                     ϬыЛЮϜϝугуЫЮϜпϚ  

Introduction ï General principles of chemotherapy ï Antimalarials ï 

Antibacterial drugs. Antiseptives and disinfectants ï Sulphonamides ï 

Antibiotics ï Arsenical drugs ï Analgesics and hypnotics ï Tranquilizers. 

C AO ï 548 

(2 cr. h) 

Oil and Fats                                                                                        ϤнтϿЮϜм днкϹЮϜ 

Simple glycerides for saturated and unsaturated acids ï preparation of simple and 
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mixed glycerides ï properties and reactions of fats and oils ï Quantitative 

determination of fats and oils (iodine number ï uses of fats and oils). 

 

 

 3- Diploma in Biochemistry (C B) 

C B ï 560 

(2 cr. h) 
1h Th + 1h Pr 

Enzymology                                                                                            ϤϝгтϿжъϜ бЯК 

General properties of enzyme and its specificity. Preparation and purification of 

enzymes ï Structure, function of enzymes and coenzymes ï Methods of enzymes 

and isoenzymes separation ï Catalytic mechanisms of enzymes: acid-base 

catalysis, covalent catalysis ï Biochemical assay of enzymes and isoenzymes 

such as LD, CK, ACP, ALP and ALD ï Enzymes tests in hepatobility, 

cardiovascular, gastrointestinal, uterus and bone disease ..etc ï Nucleic acid 

enzymes tools for molecular biology: restriction enzymes, cutting DNA -  DNA 

modifying enzymes: nucleases ï polymerases ï enzymes that modify the end 

DNA molecules ï Enzymes utility in biotechnology and biodegradation. 

Practical Course 

Estimation of cardial enzymes: Estimation of total CK - Estimation of CK, MB - 

Estimation of LDH - CSF estimation - Miscellaneous enzymatic tests. 

C B ï 561 

(2 cr. h) 

Inborn error of metabolism                                                     ЍтъϜ ϣуϪϜϼнЮϜ ϞнуЛЮϜм 

Basic genetic principles, screening, methods of treatment ï Understanding of 

selected disorders including chloinsterase deficiency, amino acid disorders 

involving phenylalanine, tyrosine, methionine and homocysteine ï Renal tubule 

transport disorders cystinuria ï Hartnup disease, organic acidurias, Glycogen 

storage disease, galactosaemia, erythrocyte defects, mucopolysaccharidoses and 

cystic fibrosis. 

C B ï 562 

(3 cr. h) 

DNA technology                                                                                    ЮϜ ϝуϮнЮнзЫϦϝжϹ  

DNA technology includes study of DNA, RNA and protein, gene cloning gene 

expression and gene regulation. Methodology ï PCR, RT-PCR and proteomics. 

C B ï 563 

(2 cr. h) 

Immunology                                                                                              ϣКϝзгЮϜ бЯК 

The module introduce the study to: The immune response, autoimmune disease, 

immunodeficiency states, renal calculi, infertility, pregnancy, Downs screening, 

fetoplacental function, free radicals, cytokines and the acute phase response. 

Methodology: medical ethics, counseling, evidence-based medicine, sources of 

information. 

Practical Course 

Serology: Determination of CRP (Semiquati) - Determination of ASOT 

(Semiquati) - Determination of Ralatey (Semiquati) - Determination of Widal 

(Semiquati) - Determination of Brucella (Semiquati) - Determination of VDRL 

(Semiquati) - Determination of Monospot  

C B ï 564 

(3 cr. h) 
2h Th + 1h Pr 

Prophrines Metabolism                                                                    ЮϜ ЍтϜϤϝзтϽТϼнϡ 
The module introduce the study to: Hemoglobin physiology, iron and ferritin 

metabolism, porphyrins and the porphyrias, purine metabolism, B12 and folate. 

Methodology: DNA probe Methodology, principles and practice of 

chromatography, mass spectrometry. 

Practical Course 

Part I: Collection and handling of Blood - Reference ranges and normal values - 

Preparation and staining methods for blood - Part II: (A) Complete blood picture 

(CBC): Estimation of Hb Conc - Total leucocytic count - Differential count - Red 

blood cell count ï Haematocrite - Blood indices - Platelets count ï (B) 

Reticulocytic count: Blood grouping and Rh factor - Coombis test (direct& 



 88 

indirect) - Anti ï Dtitre - (C) Osmotic fragility: ESR - Coagulation profile - 

Prothrombin time & Conc (PT) ï PTT - Bleeding time (BT) - Clotting time (CT) 

- Fibrinogen Conc ï FDPs - Lupus anticoagulant - (D) GbpD: Demonstration of 

some important films e.g. Malaria - Automation techniques - Isolation, 

Separation and identification of some enzymes and proteins - Determination of 

some hormons, tumormarkers, proteins,and hepatitis markers levels by using 

Elisa &RIA techniques - Tests for blood bank. 

C B ï 565 

(3 cr. h) 
2h Th + 1h Pr 

Biochemical Disorders of Major Organ   

ϣуЃуϚϽЮϜ бЃϯЮϜ ̭ϝЏКъ ϣтнуϳЮϜ ϣϛтϝугуЫЮϜ ϤϝϠϜϽГЎъϜ 

Biochemical Disonders of the pansies: Diabetes Mellitus ï type I( autoimmune 

disease) ï type II diabetes in eldery ï Symptoms ï causes ï tseatment - 

Biochemical clisondes of the lwien: jaundice ï types: prehepatic (toxic jcunsclice 

ï hepatic (viral jaunclice) post hepatic (o bstsuctue jaunclice) ï Elevated enzyme 

level (GOT- GPT - &GT(GGT) ï alkaline phosphates- Fatty liver ï Symptoms ï 

causes ï treatment - Biochemical disorder of the kidneys: Kidney disfunction on 

mal function renal failure ï renal ischemia-Renal glucosuria ï Renal calculi on 

stones - Biochemical disorders of the brain: Brain in toxication and urea ï 

parkinsons disease (Dopamine deficiency Brain damage due to oxygen or glucose 

deficiency - Biochemical disorders of cells and tissues: Cell metamorphosis ï 

Cell transformate due to viral infection ï Biochemical disorders of blood cells ï 

sickle cell anemia. 

Practical Course 

Estimation of glucose in blood - Estimation of urea in blood & urine - Estimation 

of Creatinine in Blood & urine - Creatinine clearance - Estimation of uric acid in 

urine &blood - Blood sugar curve Lipid Profile: Estimation of total cholesterol - 

Estimation of triglycerides - Estimation of HDL cholesterol - Estimation of LDE 

cholesterol - Liver Profile: Determmationof serum transaminases (ALT &AST) 

by chemical & Kinetic methods - Determination of serum alkaline phosphatase - 

Determination of GOT - Estimation of total and direct bilirubin - Estimation of 

serum Lalhnnnn and total proteins. 

Estimation of some electrolytes and minerals: Estimation of serum calcium - 

Estimation of serum phosphates - Estimation of serum magnesium - Estimation 

of serum chloride - Estimation of serum sodium - Estimation of serum potassium. 

C B ï 566 

(2 cr. h) 

Endocrinology                                                                                    ̭ϝгЋЮϜ ϸϹПЮϜ бЯК 
Endocrien Control: the pituitary gland ï Anterior pituitary lobe ï posterior 

pituitary lobe . Types of hormones secreted from each  lobe ï factors controlling 

hormonal secretion- Hormone binding in plasma - Anterior pituitary hormones: 

Regulation of anterior pituitary hormones by the hypothalamus ï TSH- ACTH ï 

LH/ FSH/ GH- prolactin (PRL) - Thyroid / parathyroid glands: thyroid gland 

hormones (T3/ T4)- chemical composition ï properties ï binding major function 

in regulation of basal metabolic rate parathyroid gland and parathyroid hormone 

(PTH). 

C B ï 567 

(2 cr. h) 

Nutrition                                                                                                     ϣтϻПϧЮϜ бЯК 

Introduction and definition ï composition of adequate diet ï caloric value of food 

ï energy release from carbohydrates and proteins ï basal metabolism ï 

distribution of calories in the diet ï elements of nutrition (vitamins ï minerals ï 

water). 

C B ï 568 

(2 cr. h) 

Cancer Biology and Tumer Markers              аϜϼмъϜ Ϥъъϸм ϣужϝАϽЃЮϜ аϜϼмъϜ ϝуϮнЮнуϠ 

Cellular structure ï mechanisms of development ï metabolisms (spread cancer 

cells) ï carcinogenic compounds ï types of cancer ï tumor markers (important 
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tool for diagnosis). 

C B ï 569 

(2 cr. h) 
1h Th + 1h Pr 

Biotechnology                                                                                  ϣтнуϳЮϜ ϝуϮнЮнзЫϧЮϜ 

How to clone a gene, how to genetically modify microbes, plants and animals, 

how Biotechnology is likely to impact, your life, environment, how different 

scientists view Biotechnology and how Biotechnology influences and influenced 

by é.ethical, legal economic and social issue. 

Practical Course 

Preparation of some nutrient media - Methods for identification of some types of 

bacteria - Aerobic & anaerobic cultures - Sensitivity tests. 

M S ï 676 

(2 cr. h) 

Biostatistics                                                                                             ̭ϝЋϲϖ онуϲ  

From M. Sc. in Statistical Mathematics 

  

 

 4- Diploma in Electrochemistry (C E) 

C E ï 580 

(3 cr. h) 
2h Th + 1h Pr 

Techniques of Electrochemistry                                              узЧϦϤϝ ϣуϠϽлЫЮϜ ̭ϝугуЫЮϜ 

DC methods - Impedance measurements - Impedance plots - Applications of 

electrochemical impedance spectroscopy (EIS) -  AC voltammeter. 

Practical Course 

Construction of cells and electrodes - Preparation of reference electrodes - 

Preparation of working electrodes - Preparation of indicator electrodes - 

Preparation of solvents and supporting electrodes - Maintenance of inert 

atmospheres - Measurements of voltage, current, charge, resistance, capacitance, 

impedance and inductance - Recording of data - Extraction of signal form noise. 

C E ï 581 

(3 cr. h) 
2h Th + 1h Pr 

Instrumental analysis                                                              ϢϿлϮцϜ аϜϹϷϧЂϝϠ ЭуЯϳϧЮϜ 

Non electrochemical analytical techniques - Electrochemical analytical 

techniques ïSensors - Membrane covered electrodes  - Preconcentration 

techniques - Stripping analysis. 

Practical Course 

Determination of titanium in steel electrometrically - Determination of titanium 

in steel photometrically - Diffraction studies of powdered copal - First -order 

decay of the triplet stats - Computerized data acquisition of a second -order 

reaction. 

C E ï 582 

(2 cr. h) 
1h Th + 1h Pr 

Surface analysis                                                                                     пϳГЂ ЭуЯϳϦ 

 In situ spectroscopic techniques: ellipsometry - Ex situ spectroscopic techniques: 

photoelectron spectroscopy - In situ microscopic techniques: scanning tunneling 

microscopy - Ex situ microscopic techniques: electron microscopy. 

Practical Course 

Construction of cell & electrodes - Measurement of electrode area - Measurement 

of Current, Voltage, resistance & impedance - Thermodynamic data from 

electromotive force measurement - Electro oxidation of methanol - Activity 

coefficient from limiting cured - Diffusion coefficient from limiting correct 

measurement - Conductance of electrolytic solution. 
C E ï 583 

(2 cr. h) 
1h Th + 1h Pr 

Corrosion                                                                                                       Э̮̮ЪϑϧЮϜ 

Electrochemical aspects - Thermodynamics and kinetics of corrosion - 

Environmental effects - Metallurgical and other effects - Forms of corrosion - 

Testing and prevention 

Practical Course 

Electrolyses plating - Corrosion In melts - Kinetic of a medic growth - Corrosion 

of in libation of stain less steel pitting - Pamivity breakdown of 304 stainless 
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steel - EIS evolution of filiform corrosion of Al - Construction of cell & 

electrodes - Surface treatment of electrodes. 

 
C E ï 584 

(3 cr. h) 
2h Th + 1h Pr 

Industrial Electrochemistry and Electroplating  

пϠϽлЫЮϜ ̭ыГЮϜм ϣуКϝзЋЮϜ ϣуϠϽлЫЮϜ ̭ϝугуЫЮϜ 

Fundamental considerations - Electrochemical reactors - Types of electrodes:  

porous and packed-bed -  Examples of industrial electrolysis - Metal processing - 

Aims of the process - Quality of the deposit - Controlling of the process - 

Composite deposits. 

Practical Course 

Preparation of cells electrodes - Preparation of reference Electrodes - Preparation 

of solvent & supporting electrodes - Measurement of current, charge, resistance, 

capacitance, impedance & conductance - Maintenance of inert atmosphere - 

Recording of data - Extraction of signal from noice - Polar graphic succession 

reactions. 

C E ï 585 

(3 cr. h) 
2h Th + 1h Pr 

Electrochemistry of Semiconductors and Electrometallurgy  

ЮϜ ̭ϝугуЫЮϜ ϣуϠϽлЫцм ϤыЊнгЮϜ иϝϡІпϠϽлЫЮϜ етϹЛϧЮϜ 

 Semiconductor electrodes - Space charge region - Thin solid films ï Passivity - 

applications of titanium oxide - Types of anodes - Bulk electrolysis - Current 

efficiency ï Electroseparations. 
Practical Course 

Photo electrochemical behaviour of thin anodic oxida film on titanium - Photo 

electrochemical behaviour of n-GaAs and p-GaAs in the presence of H2O2 - 

Capacitance study of thermally grown oxide films on iron - Electrometallurgy: 

Electroseparation of Co from Ni - Flow electrolysis of waste water for rescaling 

it - Stripping analysis of polluted water. 
C E ï 586 

(2 cr. h) 
1h Th + 1h Pr 

Energy Conversion                                                                               ϣЦϝГЮϜ ϤънϳϦ 

Batteries - Fuel cells ï Photoelectrochemistry ï Photocells. 

Practical Course 

Investigation of the absorption spectrum of cadmium telluride - Determination of 

the absorption coefficient of p-type germanium and relation photoreceptors of p-

type -indium -doped germanium - Photolysis of water using TiO2. 

C E ï 587 

(2 cr. h) 

Electroorganic Chemistry                                                         ϣтнЏКмϽлЫЮϜ ̭ϝугуЫЮϜ 

Non-aqueous electrolysis - Flow electrolytes - Monsanto process ï 

Bioelectrocatalysis ï Bioelectroanalysis. 

Practical Course 

Transference numbers by the moving boundary method - Conductance of 

electrolytic solutions - Thermodynamic data from electromotive force 

measurements - Activity coefficient from electromotive force measurements - 

Diffusions coefficient from limiting current measurements. 

Preparation of reference electrodes: For use in aqueous solutions, For use in 

aprotic solutions, For use in non polar solutions, For use in fused salt systems. 

Preparation of indicator electrodes: Surface pretreatments, Measurement of 

electrodes area - Constriction of cell and electrodes - Main ten ace of inert 

atmosphere - Preparation of solvents and supporting electrodes - Measurement of 

voltage, current, charge, resistance, capacitance and impedance - Recording of 

data - Extraction of signal form noise ï Experiments - Electro less plating - 

Corrosion in melts - Single and multiple pickling - Kinetics of growth of anodic - 

Corrosion and inhibition of stainless steel pitting - Passivity breakdown of 304 

stainless steel - EIS evaluation of the filiform corrosion of aluminum - Electro-
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oxidation ofmethanol - Polarographic successive resections. 

C Eï 588 

(2 cr. h) 

Environmental Electrochemistry                                            угуЫЮϜ ϣуϠϽлЫЮϜ ̭ϝϜЮϛуϡуϣ  

Advantages of this technique - Detection of pollutants - Separation, conversion 

and  - recycling of pollutants - Developing of materials ( electrodes and 

membranes ). 

C E ï 589 

(2 cr. h) 

Controlled Potential Electrolysis                         пϠϽлЫЮϜ ϹлϯЮϜ пТ бЫϳϧЮϝϠ сϠϽлЪ ЭуЯϳϦ 

Potential step under diffusion controlled - Extensions to Ilkovic equation - 

Paleographic analysis - Sampled current voltammetry - Information from 

irreversible waves ï Chronoamperometry. 

C E ï 590 

(2 cr. h) 

Electrochemistry in Molten Salts                              ϣуϠϽлЫЮϜ ̭ϝугуЫЮϜЮыЮϜ ϰывгзϽлЋϢ  

Chemistry of melts - Cell design - Reference electrodes - Extraction of aluminum 

- Corrosion in melts. 

C E ï 591 

(2 cr. h) 

Statistics                                                                                                        шϜϝЋϲ̭  

 Maxwell-Boltzmann statistics ï Probability - Applications in chemistry ï 

Fluctuations. 

C E ï 592 

(2 cr. h) 

Electrochemical Kinetics                                                      ϣуϠϽлЫЮϜ ̭ϝугуЫЮϜϣуЫуϦϝзуЫЮϜ 

The theoretical treatment of electrochemical mathematics and rate of reaction. 

C E ï 593 

(2 cr. h) 

Electrochemistry of interfaces                                         ЭЊϝУЮϜ ϹϳЯЮ ϣуϠϽлЫЮϜ ̭ϝугуЫЮϜ 

Principle of catalysis at interfaces ï charge transfer reactions. 

 

C- Course contents for M. Sc. Degree  

 

Code No. Course name and contents 

 1- M. Sc. Degree in Physical Chemistry (C P) 
C P ï 601  

(2 cr. h) 

Advanced Applied Spectroscopy                                      аϹЧϧгЮϜ пЧуϡГϧЮϜ РϝуАъϜ бЯК   

Ultraviolet, Infrared spectroscopy and their biological applications - PMR and 

C13 NMR, two dimension NMR - Principles and application of mass 

spectrometry.   

C P ï 602  

(3 cr. h) 

Structure, Dynamic and Macro-molecular Chemistry 

ϢϽуϡЫЮϜ ϤϝϛтϿϯЮϜ ϣуЫув ϝзтϸм ϟуЪϽϦ пЯК ϤϝЂϜϼϸ 

This course develops a molecular - level description of chemical kinetics, 

reaction dynamics, and energy transfer in both gases and liquids. Topics will 

include potential energy surfaces, collision dynamics and scattering theory, 

reaction rate theory, collisional and radiationaless energy transfer, molecule-

surface interactions, Brownian motion, time correlation functions, and computer 

simulations. Advanced level discussion of electrochemical principles and mass 

transport processes, corrosion. Discussion of applications to organic and 

inorganic systems. 

C P ï 610 

(2 cr. h) 

Advanced Physical Chemistry I                                          ) ϣвϹЧϧв ϣуϚϝтϿуТ ̭ϝугуЪ(̸  

Molecular Electronic Structure 

Quantum Chemistry, Spectroscopy and Group Theory 

The theory is applied to the description of the electronic structure of molecules. 

Simple MO theories are introduced. Applications of wave mechanics to 

spectroscopy are presented. Introduction to the principles of symmetry and group 

theory and their application to the description of molecular structure in terms of 

the chemical bonding models (VB, MO, and LF) and spectral properties 

(magnetic, vibrational and electronic. 

C P ï 611 

(2 cr. h) 

Chemical and Statistical Thermodynamics      ϣуϚϝЋϲъϜм ϣуϚϝугуЫЮϜ ϣтϼϜϽϳЮϜ ϝЫувϝзтϹЮϜ 

Thermodynamics of equilibrium systems and that in solution are discussed, the 
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general theory of statistical mechanics is applied to thermodynamics. Various 

perfect systems, some special distributions, and selected topics are examined. 

Applied Physical Chemistry                                                    ϣуЧуϡГϦ ϣуϚϝтϿуТ ̭ϝугуЪ 

Physical Chemistry of macromolecules. Surface reactions and Catalysis. Studies 

on the physical metallurgy and different types of steel treatments. Studies of the 

different types of electrodes and electrochemical cells in different molten salts. 

C P ï 612  

(2 cr. h) 

Computational Chemistry and Modeling                            ϬϺϝгзЮϜм ϤϝϠϝЃϳЮϜ ̭ϝугуЪ 

Numerical analysis. Molecular mechanics and molecular dynamics simulations. 

Calculations of the geometric and electronic structure of molecules . Modeling of 

chemical systems. 

C P ï 613 

(2 cr. h) 

Biophysical Chemistry                                                                 ̭ϝугуЪϣтнуϲ ϣуϚϝтϿуТ 

The course develops a physicochemical description of biological systems. Topics 

include macromolecules, fluid-phase lipid-bilayer structures in aqueous solution, 

biomembrane mechanics. Control of biomolecular assembly, computer 

simulation of biomolecular system.This course develops a physicochemical 

description of biological systems. Topics include macromolecules, fluid ïphase 

lipid-bilayer structures in aqueous solution, biomembrane mechanics, control of 

biomolecular assembly , computer simulation of biomolecular systems. 

C P ï 614  

(2 cr. h) 

Special Topics in Physical Chemistry               ϣуϚϝтϿуУЮϜ ̭ϝугуЫЮϜ сТ ϢϼϝϧϷв ϤϝКнЎнв 

Designed to acquaint students with advanced topics of physical chemistry. 

 

C P ï 615  

(2 cr. h) 

Advanced Physical Chemistry II                                        ) ϣвϹЧϧв ϣуϚϝтϿуТ ̭ϝугуЪ(̹  

Radiation Chemistry: Radiation effects in gases, liquids and solids; dosimetry; 

ion and free radical reactions; photo-chemical reactions Solid state Chemistry: 

Crystal structure-theory of band density and gap-phase transition and liquid 

crystals. Industrial Applications. 

C P ï 616 

(2 cr. h) 

Applied Electrochemistry and Energy Conversion   

ϣЦϝГЮϜ ЭтнϳϦм ϣуЧуϡГϦ ϣуϠϽлЪ ̭ϝугуЪ 

The objective of this course is to give the graduate physical chemistry student an 

idea about solar energy conversion and the inter ïrelation between 

photoelectrochemical and photovoltaic cells. The stability and 

photodecomposition of semiconductors, the base material of solar cells, represent 

important subjects. The importance of fuel cells as energy sources of the future 

and their relation to solar energy conversion and production of clean fuel is a 

main concern. Applied Electrochemistry: Electrode kinetics and electro  organic 

chemistry. 

 

 

 2- M.Sc. Degree in Analytical Chemistry (C A) 

C A ï 620 

(2 cr. h) 

Spectral methods of analysis and environmental chemistry 

сУуГЮϜ ЭуЯϳϧЮϜ ФϽА ϣϛуϡЮϜ ̭ϝугуЪм 

Spectral methods of analysis. Molecular absorption and emission. Visible-

ultraviolet, infrared, atomic absorption and emission. Recent trends and 

analytical applications, X-ray diffraction, X-ray fluorescence, surface analyses, 

Raman, and nuclear magnetic resonance spectra. Recent.  

Environmental chemistry. Air, water and earth chemistry . Air pollution 

technology. Water resources and waste water treatment. Risk-based analysis for 

environmental management. 

C A ï 621 

(2 cr. h) 

Volumetric methods of analysis and quality assurance 

ϢϸнϯЮϜ БϡЎм пгϯϳЮϜ ЭуЯϳϧЮϜ ФϽА 
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Titration in non-aqueous and aqueous media, Complexometric titrations, 

applications to real samples and new trends in research. Quality assurance and 

quality control. 

C A ï 622 

(2 cr. h) 

Electrometric methods of analysis                                             ϣуϠϽлЫЮϜ ЭуЯϳϧЮϜ ФϽА 
Potentiomertric analysis emphasizing on Ion-selective electrodes. Voltammetric 

methods of analysis. Recent advances and analytical applications. Colourimetry, 

Electrogravimetry, Conductometry, Electrophoresis, Recent trends and analytical 

applications. 

C A ï 623 

(2 cr. h) 

Separation techniques and radio analysis        сКϝЛІъϜ ЭуЯϳϧЮϜм сϚϝугуЫЮϜ ЭЋУЮϜ ФϽА 
Chromatographic and non-chromatographic methods, principles, 

instrumentations and applications. New trends in chromatographic techniques 

and their applications. Neutron activation analysis. Methods involving addition 

of radionuclide. Statistical consideration in radiochemical analysis. 

C A ï 624 

(2 cr. h) 

Thermal, Mass and spectrometric and kinetic methods of analysis 

ϣЯϧЫЮϜ СуАм рϼϜϽϳЮϜ ЭуЯϳϧЮϜ ФϽА 
Thermogravimetry, differential methods of analysis, differential scanning 

calorimetry, thermometric titrations. Mass spectrometry, theory, instrumentation 

and applications. Basis of kinetic methods of analysis. Methods for determining 

of single species and methods for mixtures. The reaction mechanism. Recent 

trends and applications. 
C A ï 625 

(2 cr. h) 

Special Topics in Analytical Chemistry 
ϣуЯуЯϳϧЮϜ ̭ϝугуЫЮϜ сТ ϢϼϝϧϷв ϤϝКнЎнв 

C A ï 626  

(2 cr. h) 

Instrumental Microanalyses                                                      ϢϿлϮϒϣЧуЦϹЮϜ ЭуЮϝϳϧЮϜ 

General laboratory techniques, Procedures and Safety: Laboratory operations - 

Biological solutions - Buffer solutions and their actions - Units of measurement - 

Safety. An introduction to chromatographic separations: Gas Chromatography - 

High Performance Liquid Chromatography - Thin Layer Chromatography - 

Elecrophoresis. 

Spectrophotometric methods of analysis: Photometry and Spectrophotometry - 

Nephelometry and Turbidometry - Atomic Absorption Spectrophotometry - 

Molecular Fluorescence and Phosphorescence. 

 

 

 3- M.Sc. Degree in Inorganic Chemistry (C I) 

C I ï 630 

(3 cr. h) 

Advanced Inorganic Chemistry ï Kinetics and mechanisms in inorganic 

chemistry ï Bioinorganic chemistry 

ϣҶвϹЧϧв ϣтнЏК ϽуО ̭ϝугуЪ - ϣтнҶЏЛЮϜ ϽҶуО ̭ϝҶугуЫЮϜ сҶТ ϣҶуЫужϝЫугЮϜм ϣҶуЪϽϳЮϜ -  ϣтнҶЏК ϽҶуО ̭ϝҶугуЪ

ϣтнуϲ 

Advanced Inorganic Chemistry: Chemistry of complex formation equlbria . 

Binary and ternary complexes-factors favoring formation   of ternary complexes 

ï Dynamics of ternary complex formation ï Reactions of coordinated by and in 

ternary complexes (electron ï tranlfer reactions, Decarboscyltion of hetoacels, 

Pertide synthesis, eskr hydrlysis), Applications of ternary complexes. 

Kinetics and Mechanisms in Inorganic Chemistry: Kinetics and mechanisms 

of inorganic reactions, especially of transition metal complexes. Substitution 

reactions; electron-transfer and redox processes; photo kinetics of inorganic 

complexes. Mechanisms of inorganic reaction of biological interest.  

Bioinorganic Chemistry: Life is inorganic too. Biocoordination chemistry of 

metals in biological systems. Stability and complex equilibria, Determination of 

stability constants using spectrometric and electrometric methods. Mixed ligands 
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complexes and deriving forces behind their formation. Metal complexes having 

biological significance. Therapeutic uses of coordination compounds, Antitumor 

Drugs, Metalloporphyrines, ChlorophyII, Heme protein, Metal Ions and 

chelating agents in medicine (over doses &deficiency). 
C I ï 631 

(2 cr. h) 

Synthesis and Physical Methods in Inorganic Chemistry 

ϣтнЏЛЮϜ ϽуО ̭ϝугуЫЮϜ сТ ϣуϚϝтϿуУЮϜ ФϽГЮϜм ϽуЏϳϧЮϜ  

Preparative chemistry of main group and transition metal compounds including 

polynuclear species. Synthetic strategy in inorganic chemistry. Physical methods 

for characterization of inorganic molecules: NMR, PES, IR, UV, and X-ray 

crystallography. 

C I ï 632 

(2 cr. h) 

Organometallic Chemistry                                                        ϣужϹЛв ϣтнЏК ̭ϝугуЪ 

The preparation and properties of Organometallic compounds, notably those of 

the transition elements, their reactions, and the concepts of homogeneous 

catalysis are discussed. 

C I ï 633 

(2 cr. h) 

Inorganic Stereochemistry                                            ϣтнЏЛЮϜ ϽуО ϣуОϜϽУЮϜ ̭ϝугуЫЮϜ 

This course covers the geometrical and optical isomerism of coordination and 

Organometallic compounds. Included are topological and conformational 

dissymmetry, stereo selectivity, design of multidentate chelates, practicality 

optical activity and circular dichroism, chiral induction, asymmetric synthesis 

and catalysis, and diastereselectivity. 

C I ï 634 

(2 cr. h) 

Supramolecular Chemistry                                                         ϣуϛтϿϯЮϜ ФнТ ̭ϝугуЪ 

The course is devoted to developing the concepts of supramolecular chemistry 

and its applications. In order to provide a background to metal-based  

supramolecular systems and introduction to coordination chemistry will be 

given. The chemistry and physical properties of transition metal complexes will 

be presented. Included in this presentation are introductions to crystal field 

theory, molecular orbital theory , magnetism and electronic spectra. Discussion 

of supramolecular chemistry includes both organic and metal-based systems. The 

principles involving self-assembly of supramolecular structures and those 

associated with molecular recognition will be presented with examples. This 

discussion will provide the background for using supramolecular systems for 

stabilizing unstable molecules within supramolecular structures, for promoting 

chemical reactions within supramolecular structures, for promoting chemical 

reactions within supramolecular cavities and for demonstrating primitive forms 

of molecular evolution and self-replication. Molecular motors are the engines of 

life and the course will deal with some of these biological systems. In particular, 

the mechemistry by which molecular motors operate will be presented and 

reference will be made to synthetic systems that attempt to emulate biological 

molecular motors. 

C I ï 635 

(2 cr. h) 

Nuclear Chemistry                                                                                 ϣтмнж ̭ϝугуЪ 

Physical description of the nucleus of the atom, its properties and behavior; 

radioactive decay; nuclear stability, nuclear reactions, fission, magnetic and 

electric moments, nuclear models. 

C I ï 636 

(2 cr. h) 

Special Topics in Inorganic Chemistry  

ϣтнЏК ϽуО ̭ϝугуЫЮϜ сТ ϢϼϝϧϷв ϤϝКнЎнв 
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 4- M.Sc. Degree Organic Chemistry (C O) 

C O ï 640 

(2 cr. h) 

Advanced Physical Organic Chemistry                         ϣуϚϝтϿуТ ϣтнЏК ̭ϝугуЪвϣвϹЧϧ  

Structure resonance theory  and its application in correlation of physical, spectral 

and chemical properties of areneas ïDewar number and site selectivity in 

reactions of areneas Dual parameter linear free energy relations ïYukawa ï

Tsuno equation and taft equations and their applications in elucidation of 

reaction mechanisms-Transmission of electronic effects- Azo-hydrazone, ring 

chain and annular types of tautomerism ïSelectivity phenomena in organic 

cycloaddition reactions: regioselectivity, site selectivity stereo ïselectivity and 

peri ïselectivity. Applications of FMO and HSAB theories ïTandem and 

intermolecular dipolar cycloaddition reactions ïHomogenous nucleophilic and 

electrophilic catalysis. 

C O ï 641 

(3 cr. h) 

Applied Organic Chemistry 

ϣуЧуϡГϦ ϣтнЏК ̭ϝугуЪ 

Polymer Chemistry I: Chemical Technology of High polymers: Rubber: natural 

and synthetic, polymerization; mechanism and methods, additives, vulcanization, 

moulding techniques. Synthetic fibers: manufacturing of Nylon fibers, 

polyesters, acrylic fibers and modified natural fibers by graphting technique . 

Plastic: manufacturing of commodity plastics (thermoplastics and thermosetting), 

additives for plastic technology and moulding techniques. 

Chemistry of Modern Colourants: Classification-Important chromophores ï 

Organic Pigments-Textile  dyes ï Non-textile dyes ï Leather and hair dyes ï 

Food dyes ï Photographic dyes ï Indicator dyes ï D2T2 printing ï ink jet dyes 

for printers. 

 

  
Developing Approaches in Medicinal and Agrochemical Industries: Some 

top drugs and their synthetic routes ï principles of process research and chemical 

development in pharmaceutical industry ï Chemistry of antibacterial and 

antiviral agents-medicines from nature ï discovering pesticides ï disruptures of 

the nervous system ï respiratory inhibitors ï photosynthesis disruptures ï 

inhibitors of amino-acid synthesis ï inhibitors of lipid synthesis ïfugicides ï 

membrane disruptures ï inhibition of cell division ï POPôs and agrochemicals. 

C O ï 642 

(2 cr. h) 

Photochemistry and Pericyclic Reactions ï Chemistry of Organic Laser 

ЏЮϜ ̭ϝугуЫЮϜ ϣуЧЯϲ ЬнϳЮϜ ϤыКϝУϧЮϜм ϣуϚн- ϣтнЏЛЮϜ ̭ϝугуЫЮϜ ϼϿуЮ 

Photochemistry and Pericyclic Reactions: Molecular Orbital  Theory and 

Frontier orbital concepts, static and dynamic properties of excited states, 

classification and theory of Pericyclic reactions, spin multiplicity, sensitization 

and quenching, techniques of photochemistry , kinetics of alkenes and related 

compounds, aromatics, carbonyl compounds, imines, nitrile compounds. Photo-

oxidation of alkenes. Photochemistry in nature and applied photochemistry. 

Chemistry of Organic Laser: Laser as a valuable tool for chemists ïNature of 

Laser ïProduction of and types of lasers ï Nitrogen, Iodine, Exciplex and dye 

lasers ïStructure and properties of laser dyes ïSynthesis and spectral properties 

of various classes of laser dyes (coumarin, xanthene, oxazine laser dyes). 

C O ï 643 

(2 cr. h) 

Organometallic Compounds - Catalysis in Organic Chemistry  

 ϣтϿЯТнЏЛЮϜ ϤϝϡЪϽгЮϜï ϣтнЏЛЮϜ ̭ϝугуЫЮϜ пТ ϿуУϳϧЮϜ 

Organometallic Compounds: Introduction ïorganoalkali reagents-organo 
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li thium ï industrial applications and handling ïorganomagnesium. Titanium in 

organic synthesis ï synthetic procedures involving organo copper reagents-

organo boron chemistry - organoaluminium. compounds -  organotin compounds. 

Environmental issues connected with Organometallic utility. 

Catalysis in Organic Chemistry: Homogeneous catalysis: Acid and Base 

catalysis ïSpecific and general catalysis ï Mechanism of some acid ïcatalysed 

reactions ïcatalysis by non- covalent binding. Neighboring group effects- 

catalysis by transition metal complexes ï Stereochemistry of homogeneous 

hydrogenation ï the oxoprocess ï metal hydride reductions ï oxidation with 

chromium and manganese compounds. 

C O ï 644 

(2 cr. h) 

Introduction to Green Chemistry ï Bioorganic Chemistry 

вϹЧв̭ϜϽЏϷЮϜ ̭ϝугуЫЯЮ ϣ - ϣтнуϳЮϜ ϣтнЏЛЮϜ ̭ϝугуЫЮϜ 

Introduction to Green Chemistry: Need for greening ïwaste minimization in 

pharmaceutical and agrochemical industries ïatom economy ïindustrial 

processes using ecofriendly catalysts: solid acids-polymer-supported catalysts ï

envirocats- timplated silicas and catalysts in green chemistry ïworking in ionic 

liquids ïrecent developments in phase transfer catalysis ïaqua ïthermolysis. 

Bioorganic Chemistry: A goal of this course is to relate chemical phenomena 

with biological activities. The course will cover two main areas: chemical 

modifications of biological macromolecules and their potential effects, and the 

applications of spectroscopic methods to elucidate the structure and dynamics of 

biologically relevant molecules. 

C O ï 645 

(2 cr. h) 

Heterocyclic Chemistry                                                  ϣЃжϝϯϧгЮϜ ϽуО ϣуЧЯϳЮϜ ̭ϝугуЫЮϜ 

Synthesis and reactions of 1,3,4-thiadiazoles ï pyrimidine derivatives ï 

pyrazolopyrimidines - Uses of nitrilimines, nitrile oxides and enaminones in 

heterocyclic synthesis - Biosynthesis of some heterocyclic natural products - 

Toxicity of heterocycles ï Application as pharmaceuticals ï Use as 

Agrochemicals, Veterinary products and photographic and Reprographic 

techniques. 

C O ï 646 

(2 cr. h) 

Petroleum and Petrochemicals                                        ϣуЮмϽϧϡЮϜ ϤϝтмϝгуЫЮϜм ЬмϽϧϡЮϜ 

Origin of Petroleum ï Classification of crude oils- Chemical and physical 

determinations of crude oil quality ï Petroleum gases ï Petroleum composition ï 

Hydrocarbons and non-hydrocarbons ïPreparation for processing ï Refining 

processes ï Physical processes ï Conversion processes ï Hydrocarbon products: 

composition and properties ï classification ï Non ï hydrocarbon products . 

Petrochemicals ï Petrochemical from : methane ï methanol ï n-paraffins ï high 

ï molecular weight paraffins ï ethylene ï propylene and higher olefins ï 

benzene , toluene and xylene ( BTX). 

Polymer Chemistry II: Degradation and Stabilization of High Polymers: 

Various thermal and photodegradation mechanisms of some - Commodity 

plastics, thermal and photostabilizers as well as UV - Absorbers or quenchers. 

C O ï 647 

(2 cr. h) 

New Synthetic Reactions ï Supramolecular Chemistry 

 ϢϹтϹϮ ϣуКϝзГЊϜ ФϽА- ϢϽуϡЫЮϜ ϤϝϛтϿϯЮϜ ̭ϝугуЪ 

New Synthetic Reactions and Catalysis: Catalysis: Solid acids and bases and 

their industrial applications ï Micelle-templated silicas as catalysts ïpolymer ï

supported catalysis ïbiocatalysts advances in phase transfer catalysis ïgreen 

catalysts for industry . 

New Organic Reactions: Strock enamine reaction and modern applications-olefin 

metathesis ï Simons ïShmith reaction ïsharpless epoxidation ïRamberg ï

Buckland reaction ï Peterson olefination ï Nazarov reaction- McMurry reaction- 
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Heck reaction ïEster pyrolysis and related gas phase reactions ïBamford ï

Stevens reaction ï Barton reaction. 

Supramolecular Chemistry: From molecular to Supramolecular ï Anion 

coordination chemistry and recognition of anionic substrate. Coreseptor 

molecules and multiple recognition ï Supramolecular reactivity and catalysis ï 

Molecular and supramolecular devices ï self processes ï programmed 

supramolecular systems. 

C O ï 648 

(2 cr. h) 

Polymer Chemistry                                                                             ϤϜϽгЯϡЮϜ ̭ϝугуЪ 

Additives in Plastic Technology: Classification and full description and modes of 

action of various additives commonly used for plastic technology ï various types 

of antioxidants, plasticizers , fillers, antistatic agents, coloring materials, 

lubricants, hardeners (or curring agents). 

C O ï 649 

(2 cr. h) 

Strategies and Tactics in Synthesis ïNonConventional Organic Synthesis 

ϜЫϧЮϜм ϣуϯуϦϜϽϧЂъϧЇϦ сТ ЩууϣтϹуЯЧϧЮϜ ϽуО ϣтнЏЛЮϜ ϤϝϡЪϽгЮϜ Ϲу 

Strategies and Tactics in Synthesis: Introduction ïdisconnection approach ïC-

C bond formation: sources of carbanionic and electron rich species ïenamines 

phosphorus yields -Excessive aromatics: sources of electron ïdeficient species, 

Carbocations, functionally substituted alkenes and alkynes - Umpouling ï 

protecting groupôs approach-asymmetric synthesis ï Transition metals in 

synthesis: Principle and applications ï cyclmetalltion and its utility - 

Fictionalizations of aromatics ï Olefin metasises Grupôs and related catalysts ï 

Fine chemicals synthesis ï Transition metals in synthesis ï Biotransformation ï 

Electroorganic chemistry. 

Non-conventional Organic Synthesis: Electroorganic Synthesis: MO 

considerations ï direct oxidation and reduction ï electrochemical umpouling ï 

indirect electrosynthesis- Microwaves in organic synthesis: principles , 

comparison with conventional heating and experimental techniques- Microwave 

synthesis on inorganic support, the MORF technology and applications- 

Biotransformation in organic chemistry- sonochemistry- solvent free organic 

synthesis. 

C O ï 650 

(2 cr. h) 

Contemporary Organic Chemistry - Molecular Orbital Symmetry  

 ϢϽЊϝЛгЮϜ ϣтнЏЛЮϜ ̭ϝугуЫЮϜ- ϣуϛтϿϯЮϜ ϤϜϼϜϹгЮϜ ЭϪϝгϦ 

Contemporary Organic Chemistry: Stereoelectronic effects- organic 

stereochemistry ï stereselectivity in organic reactions- sonochemistry ï 

Electroorganic chemistry ï microwave in organic and medicinal chemistry ï 

ionic liquids in synthesis ï modern organic synthesis using supercritical solvents 

ï solvent ï free organic synthesis ï combinational chemistry. 

Molecular Orb ital Symmetry: M. O. S. according to M. O. theory - Some 

definitions - TYPES of Pericyclic Reactions - Rules of Pericyclic Reactions - 

Special aspects towards cycloaddition reactions, electrocyclic reactions and 1,3 

& 1,5 proton shift - Applications using Journals for some concerted reactions. 

C O ï 651 

(2 cr. h) 

Chemotherapy - Organic Design                             ϣуϮыЛЮϜ ̭ϝугуЫЮϜ- онЏЛЮϜ бугЋϧЮϜ 

Introduction ïgeneral principles ï antimalarials ï antibacterial drugs- 

antiseptives and disinfectants ï sulphonamides ï antibiotics ï arsenical drugs- 

analgesics and antipyretics ï sedatives and hypnotics ï tranquilizers. 

Organic Design 

The disconnection approach ï synthesis of aromatic compounds ï one group C-X 

Disconnections ï chemoselectivity ï Two group C-X disconnection ï cyclization 

reactions-one group C-C disconnection- Two group C-C disconnection ï 

aromatic Heterocycles ï nucleosides and nucleotides. 
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 5- M.Sc. Degree in Biochemistry (C B) 

C B ï 660 

(2 cr. h) 

Enzymology and Bioenergetic Metabolism             ϣтнуϳЮϜ ϣЦϝГЮϜ ЍтϜм ϤϝгтϿжцϜ бЯК 

Classification, nomenclature, units of activity, enzyme kinetics, inhibitors of 

enzymatic activity, environmental factors affecting enzyme activity, Assay of 

enzyme activity. Enzyme and cell engineering, biocatalyst characterization 

deactivation, mass transfer problems and industrial application, industrial 

fermentation of bulk chemicals, pharmaceutical chemicals, energy molecule 

biosynthesis and industrial enzymes energy transudation between mitochondria 

and cytoplasm control of mitochondria. 

C B ï 661 

(3 cr. h) 

DNA technology, proteomics, functional genomic  

пУуДнЮϜ анзуϯЮϜм ануϦмϽϡЮϜм сЃЪϕтϹЮϜ рмнзЮϜ ЍвϝϳЮϜ ϝуϮнЮнзЫϦ 
DNA as genetic material, modification system, DNA supplication, genetic code, 

gene and operon, lac to proteomics, sample preparation and fractionation 

techniques, protein interactions. A look at HPLC, Mud PII, and 2-DE. As 

exploration of the choice of material, the handling and storage of samples and the 

statistical analysis of samples. 

C B ï 662 

(2 cr. h) 

Body Fluids and Cancer Biology             ϣужϝАϽЃЮϜ аϜϼмцϜ ϝуϮнЮнуϠ м ϣуϮнЮнуϡЮϜ ЭϚϜнЃЮϜ 

Cancer Biology: Cellular Structure : Structure of normal living cell reticulum - 

cyolgi apparatus ïlysosomes-mitochondia function of each cell onganell ïcancer 

cell-difference in Structure between normal cell and cancer cell - Mechanism of 

development : the change of a normal to a cancer cell biological changes and 

biochemical alterations involving the DNA and the nuclear materials - 

Metastases (spruced of cancer cells): the meaning of metastases ïnature of tumor 

cells and the natures of spreading types of tumors ïnomenclature of the tumors 

according to their sites in the infected organ - Carcinogens (substances causing 

cancer) chemical and biological carcinogens: ionizing radiation (a- ɓ and rays 

particles) pollutants and insecticides pesticides hydrocarbon deviates é. Etc - 

Types of cancer :    Cancer cells affecting different organs skin cancer ï lung 

cancer ï breast cancer lever cancer ï pancreatic cancer ïstomach colon and rectal 

cancer- Ovarian and uterine cancer- bladder cancer - Tumor Markers ï Important 

tools for diagnosis: Nature of tumor markers ïUse of tumor markers ï 

Monitoring treatment ï Assessing follow up- Diagnosis ï Prognosis ï Screening 

for the presence of the disease ï Tumor markers with established domical values.  

Body Fluids: Urine: the major excretory fluid of the human body . physical 

properties of urine colour ï pH ï specific gravity ï volume chemical ï 

constituents normally found in urine ïpathological constituents of urine ï Renal 

calculi  and stones and chemical changes observed during various diseases - 

Milk: importance of milk ï physical properties of milk- carbohydrate ï Fat ï 

Protein and Vitamins content of milk ï pH- Specific gravity ï volume ï secreted. 

Differentiation between human and other mammalian milk regarding different 

constituents and nutritive values. importance of milk as an immunologic fluid for 

babies and newborns ( colostrums) - Blood: Major circulating body fluid physical 

properties of blood: pH ï viscosity volume . Types of blood cells (R.Bcôs ï 

WBCôs blood platelets) ï origin ïdevelopment ïfunction of each type chemical 

composition of blood. Blood clotting and coagulation ï theories of blood clotting 

and different factors involved ï major functions of blood. Abnormal blood cells 

and association with various diseases ï blood groups. Blood cells count - 

Seminal fluid: Importance ï composition ï pH- volume ï Structure of the sperm 
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and spermatogenesis ï chemical components of the fluid and its relation to 

fertility sperms efficiency and count - Cerebrospinal fluid (CSF) origin ï 

importance ï chemical ï composition ï a abnormalities - Other body fluids: tears 

ï saliva ï synovial fluid sweat éetc . their physical  - chemical properties 

composition. 

C B ï 663 

(2 cr. h) 

Applied Biochemistry                                                            ϣуЧуϡГϧЮϜ ϣтнуϳЮϜ ̭ϝугуЫЮϜ 
Abnormalities of carbohydrate Metabolism Diabetes Mellitus ï Type (1) 

NIDDM and type (II) IDDM- Differences ï characteristic ï causes ï treatment 

complications and side effects on different organs: nephropathy ï retinopathy 

and neuropathy - Abnormalities of lipid metabolism: Lipoprotein classes-

composition metabolism ï properties ï Relationship between lipoprotein levels 

in blood and coronary heart diseases (CHD) different types of cholesterol HDL. 

LDL theirs impact on health treatment of lipids abnormalities - Abnormalities of 

Nucleoprotein: metabolism ï hyperuricemia- Gout properties ï symptoms ï 

treatment ï Defficeent enzymes responsible for the cause of both hyperunicemia 

and Gout ï the difference between the two states - Abnormalities of calcium 

metabolism: Normal composition of blood cilium hypocalcaemia ï 

characteristics ï censes symptoms ï treatment. Hypocalcaemia ï characteristics ï 

causes symptoms and treatment ï Bone diseases e.g. Osteomalcia ï Rickets and 

Osteoporosis ï causes- treatment - Iron Metabolism and deficiency different 

types of anemia ï pernicious anemia hypochromic macrocytic anemia causes ï 

treatment - Acquired Immuno difficency syndrome (AIDS): Nature of HIV ï 

Mechanism of HIV infection ï how the immune system affected ï major causes 

and susceptible groups ï symptoms ï complications- treatment. 

C B ï 664 

(2 cr. h) 

Immunology                                                                                             ϣКϝзгЮϜ бЯК 

Section One: Basic Concepts and Components of the immune system: Innate 

immunity - Components of the immune system - Active and passive immunity - 

Phases of an immune response. 

Section Two: Antigen Recognition Molecules: B and T cell receptors ( BCR and 

TCR) - Major histocompatibility complex molecules - Antibody ï antigen 

interaction - Antibody diversity - The T-cell receptor. 

Section Three: Physiology of the Immune System: Antigen processing and 

presentation - Lymphocyte activation ï Hematopoiesis - Organs and tissues of 

the immune system - B cell development - T cell Development - Cell ï cell 

interaction in generating lymphocytes - Immunological memory. 

Section Four: Innate (Native) Immunity / Acquired immunity: Constitutive 

defenses including complement - Phagocytes - Kiling in the immune system ï 

Inflammation.  

Section Five: The immune system in health and diseases - Infections and 

vaccines - Hypersensitivity reactions - Immediate hypersensitivity (type I) 

allergy ï Autoimmunity - Antibody mediated hypersensitivity (type II) - Immune 

complex disease (type III hypersensitivity ) - Delayed hypersensitivity (type IV) - 

Delayed hypersensitivity (type IV) - Primary immunodeficiency - Secondary 

immunodeficiency and HIV ï Transplantation - Tumor immunology - Integration 

of the immune system with other systems. 

C B ï 665 

(2 cr. h) 

Toxicology and Endocrinology                                            ̭ϝгЋЮϜ ϸϹПЮϜм ангЃЮϜ бЯК 
Endocrien Control: the pituitary gland ï Anterior pituitary lobe ï posterior 

pituitary lobe . Types of hormones secreted from each  lobe ï factors controlling 

hormonal secretion- Hormone binding in plasma - Anterior pituitary hormones: 

Regulation of anterior pituitary hormones by the hypothalamus ï TSH- ACTH ï 
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LH/ FSH/ GH- prolactin (PRL) - Thyroid / parathyroid glands: thyroid gland 

hormones (T3/ T4)- chemical composition ï properties ï binding major function 

in regulation of basal metabolic rate parathyroid gland and parathyroid hormone 

(PTH). 

Toxicology:  Introduction, drug receptor interaction, toxicity doses, fate of drug 

molecules inside the body, drug biotransformation, carcinogenic compounds 

(type, mechanism and tests). 

C B ï 666 

(2 cr. h) 

Free Radical Biochemistry                                                     ϢϽϳЮϜ ϸϼϜнЇЮϜ ̭ϝугуЪнуϠ 

Aspect of animal biochemistry with emphasis on free radical mediated disease 

process mammals. 

C B ï 667 

(2 cr. h) 

Bioinformatics                                                                                 ϣуϦϝуϳЮϜ ϤϝвнЯЛгЮϜ 

Definitions, need, development, application of computer in Bioinformatics, 

molecular biological information resources: nucleic acid and protein sequence 

database, specialized data base. Bioinformatics in pharmaceutical industry. 

C B ï 668 

(2 cr. h) 

Biotechnology and Tissue Culture                          ϣϯЃжцϜ ϣКϜϼϾм ϣтнуϳЮϜ ϝуϮнЮнзЫϧЮϜ 
How to clone a gene, how to genetically modify microbes, plants and animals, 

how Biotechnology is likely to impact, your life, environment, how different 

scientists view Biotechnology and how Biotechnology influences and influenced 

by é.ethical, legal economic and social issue. 

Tissue Culture: Introduction to animal cell culture, types and characteristics of 

cells in culture, growth and maintenance, cell culture requirements and 

conditions, methods of cell count, cell line monitoring, genetic engineering of 

animal cells in culture. 

M S ï 676 

(2 cr. h) 

Biostatistics                                                                                       ϣтнуϳЮϜ ̭ϝЋϲъϜ 

Correlation and regression ï Sampling distributions ï Statistical inference ï 

Tests of  hypotheses ï Analysis of variance. 

 

 6-- M. Sc. Degree in Biotechnology (CBIO) 
C B ï 660 

(2 cr. h) 

Enzymology and Bioenergetic Metabolism             ϣтнуϳЮϜ ϣЦϝГЮϜ ЍтϜм ϤϝгтϿжцϜ бЯК 

Classification, nomenclature, units of activity, enzyme kinetics, inhibitors of 

enzymatic activity, environmental factors affecting enzyme activity, Assay of 

enzyme activity. Enzyme and cell engineering, biocatalyst characterization 

deactivation, mass transfer problems and industrial application, industrial 

fermentation of bulk chemicals, pharmaceutical chemicals, energy molecule 

biosynthesis and industrial enzymes energy transudation between mitochondria 

and cytoplasm control of mitochondria. 

C B ï 661 

(2 cr. h) 

DNA technology, proteomics, functional genomic  

пУуДнЮϜ анзуϯЮϜм ануϦмϽϡЮϜм сЃЪϕтϹЮϜ рмнзЮϜ ЍвϝϳЮϜ ϝуϮнЮнзЫϦ 
DNA as genetic material, modification system, DNA supplication, genetic code, 

gene and operon, lac to proteomics, sample preparation and fractionation 

techniques, protein interactions. A look at HPLC, Mud PII, and 2-DE. As 

exploration of the choice of material, the handling and storage of samples and the 

statistical analysis of samples. 

C B ï 663 

(2 cr. h) 

Applied Biochemistry                                                            ЮϜ ̭ϝугуЫЮϜϣуЧуϡГϧЮϜ ϣтнуϳ 
Abnormalities of carbohydrate Metabolism Diabetes Mellitus ï Type (1) NIDDM 

and type (II) IDDM- Differences ï characteristic ï causes ï treatment 

complications and side effects on different organs: nephropathy ï retinopathy and 

neuropathy - Abnormalities of lipid metabolism: Lipoprotein classes-composition 

metabolism ï properties ï Relationship between lipoprotein levels in blood and 

coronary heart diseases (CHD) different types of cholesterol HDL. LDL theirs 
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impact on health treatment of lipids abnormalities - Abnormalities of 

Nucleoprotein: metabolism ï hyperuricemia- Gout properties ï symptoms ï 

treatment ï Defficeent enzymes responsible for the cause of both hyperunicemia 

and Gout ï the difference between the two states - Abnormalities of calcium 

metabolism: Normal composition of blood cilium hypocalcaemia ï characteristics 

ï censes symptoms ï treatment. Hypocalcaemia ï characteristics ï causes 

symptoms and treatment ï Bone diseases e.g. Osteomalcia ï Rickets and 

Osteoporosis ï causes- treatment - Iron Metabolism and deficiency different 

types of anemia ï pernicious anemia hypochromic macrocytic anemia causes ï 

treatment - Acquired Immuno difficency syndrome (AIDS): Nature of HIV ï 

Mechanism of HIV infection ï how the immune system affected ï major causes 

and susceptible groups ï symptoms ï complications- treatment. 

C B ï 666 

(2 cr. h) 

Free Radical Biochemistry                                                     ϢϽϳЮϜ ϸϼϜнЇЮϜ ̭ϝугуЪнуϠ 

Aspect of animal biochemistry with emphasis on free radical mediated disease 

process mammals. 

C B ï 667 

(2 cr. h) 

Bioinformatics                                                                                 ϣуϦϝуϳЮϜ ϤϝвнЯЛгЮϜ 

Definitions, need, development, application of computer in Bioinformatics, 

molecular biological information resources: nucleic acid and protein sequence 

database, specialized data base. Bioinformatics in pharmaceutical industry. 

C B ï 668 

(2 cr. h) 

Biotechnology and Tissue Culture                          цϜ ϣКϜϼϾм ϣтнуϳЮϜ ϝуϮнЮнзЫϧЮϜϣϯЃж  
How to clone a gene, how to genetically modify microbes, plants and animals, 

how Biotechnology is likely to impact, your life, environment, how different 

scientists view Biotechnology and how Biotechnology influences and influenced 

by é.ethical, legal economic and social issue. 

Tissue Culture: Introduction to animal cell culture, types and characteristics of 

cells in culture, growth and maintenance, cell culture requirements and 

conditions, methods of cell count, cell line monitoring, genetic engineering of 

animal cells in culture. 

M S ï 676 

(2 cr. h) 

Biostatistics                                                                                       ϣтнуϳЮϜ ̭ϝЋϲъϜ 

Correlation and regression ï Sampling distributions ï Statistical inference ï Tests 

of  hypotheses ï Analysis of variance. 

Z - 601 

(2 cr. h) 

Molecular Biology and Biotechnology        ϣтнуϳЮϜ ϝуϮнЮнзЫϧЮϜм ϣуϛтϿϯЮϜ ϝуϮнЮнуϡЮϜ 
DNA as genetic material - Structure of DNA and RNA - Bacterial 

Restriction/Modification System - DNA modifying Enzymes - Intro to 

Prokaryotic DNA Replication - Prokaryotic DNA Replication, cont - DNA 

supercoiling DNA Supercoiling, topoisomerases - Introduction to bacteria - 

Bacterial Reproduction and Growth, Bacterial Growth, cont - Extra chromosomal 

elements, Plasmids, Selectable Markers - Central Dogma; Genetic Code - Gene 

and Operon, The lac Operon, CAP Sit, DNA Foot printing - Transcriptional 

Regulation : Transcription termination and the transcription operon - mRNA 

Translation - Gel Electrophoresis - DNA sequence analysis - Polmerase Chain 

Reaction (PCR), PCR, cont - Cloning PCR products - Prokaryotic expression 

vectors - Protein sequencing, peptide mapping, synthetic genes - cDNA libraries, 

Genomic libraries - Protein Purification : Assay, initial steps, resins - Protein 

purification: Ion exchange elutions, dialysis, concentra-tion - Protein purification 

: Types of Resins - Protein purification : Running the experiment, resolving peaks 

- Bacteriophage M13, bacterial display, DNA binding prot ein display libraries - 

SELEX system - Protein-protein recognition probed using yeast transcriptional 

activator system - Molecular imprinting - T B A. 
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Z MP - 610 

(3 cr. h) 

Neurosciences                                                                                 ϞϝЋКцϜ анЯК 

Overview of chemical transmission: Chemical synapses - Neurotransmitters & 

Neuromodulators: Acetylcholine ï Amines ï Amino acids ï Peptides - Nitric 

oxide gas - Neurotransmitter receptors: Chemically-regulated gated ion channels - 

Ligand operated - G-protein operated - Modification of synaptic transmission by 

drugs and diseases. 

Neuromuscular junction is a chemical synapse: Muscle receptors: Stretch 

receptors (muscle spindle) - Tension receptors (Golgi tendon organ). 

Supportive elements of the CNS: Cerebrospinal fluid - Blood-brain barrier. 

Mechanisms of Neural Actions: Donnan theory of membrane potential - Origin 

of transmembrane potential - Subthreshold phenomena (cable properties) - 

Threshold phenomena in elongated cells - Excitation and propagation of an 

impulse. 

Cardiovascular Physiology: Heart beat Coordination: Cardiac action potentials, 

sequence of excitation, the electrocardiogram, excitation-contraction coupling, 

refractory period of the heart - Mechanical Events of the Cardiac Cycle: Mid-

diastole to late diastole, systole, early diastole - The Cardiac Output: Control of 

heart rate, control of stroke volume, relationship between end-diastolic volume 

and stroke volume: Starlingôs law of the heart - The Vascular System: Arteries, 

Arterioles, Capillaries, Veins - Integration of Cardiovascu-lar Function: 

Regulation of systemic arterial pressure (Baroreceptor reflexes) - Blood volume 

and long-term regulation of arterial pressure - Cardiovascular Patterns in Health and 

Disease: Causes of hypotension, hypertension, heart failure, coronary artery disease. 

Neuroethology: Communication and Acoustic Behavior: Physiology of 

vocalization - Physical nature and analysis of the acoustic signal - Acoustic signal 

and information reduction - Perception of the acoustic signal - Perceptual 

meanings in the spectrum of mating call in frogs - Voice print in human - Human 

Consciousness and Behavior: States of Consciousness: Electroencephalogram - 

The Waking State ï Sleep - Conscious Experiences: Direct Attention - Neuronal 

Mechanisms for Conscious Experiences ï Emotion Altered States of 

Consciousness: Psychoactive drugs, Tolerance, and Addiction - Learning and 

Memory in Human: Memory : Nature and keeping of information - The location 

of memory - Molecular Formation of Memory. ñThe Memory Traceò - 

Improvement of Memory : Enriched Environment and Plasticity. 

Z I - 640 

(2 cr. h) 

Molecular Immunology                                                                 ϣуϛтϿϯЮϜ ϣКϝзгЮϜ 

Cells and molecules of the immune system: - Eosinophils - Basophils and mast 

cells - Neutrophils and macrophages - The metabolic burst - Dendritic cells - 

Natural killer cells - B cells and immunoglobulin genes  - T cells and TCR genes; 

Development of T cells in the thymus - The MHC in man. 

Molecules and processes of the immune system: Fc receptors - Adhesion molecules 

- Exogenous pathway of antigen presentation - Endogenous pathway of antigen 

presentation - Signaling and activation of T cells - Activation of B cells - The 

cytokine network - The cytokine network (cont) - The alternate pathways of 

complement activation - Granzymes and perforins - Leukotrienes and 

prostaglandins - Hypersensitive reactions and tolerance. 

Z C ï 677 

(2 cr. h) 

Developmental Biology                                                             ϣузтнЫϧЮϜ ϝуϮнЮнуϡЮϜ 

This course is mainly concerned with the biology  of development or analysis of 

events of development on a molecular and genetic level. It is one of the advanced 

courses for students of higher classes . Students, however, cannot go through 

study of developmental biology without being first familiar with  Descriptive of 
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Classic Embryology.  

B M ï 625  

(3 cr. h) 

 

Advanced Virology                                                                           ϤϝЂмϽуТ ϣвϹЧϧв 

Viral Taxonomy: The classification and nomenclature of viruses: Viruses 

multiplying in vertebrates and other hosts - Viruses multiplying only in 

vertebrates - Viruses multiplying  only in invertebrates - Viruses multiplying only 

in plants - Viruses multiplying  only in Algae, fungi  and protozoa - Viruses 

multiplying  only in bacteria - Satellite viruses: plant bacterial and animal viruses: 

Viroids: Nomenclature of plant viruses and the cryptogram - Virus isolates, 

variants and strains - Replication of Viruses (Life cycle of Viruses) Adsorption of 

virion (animal , plant and bacterial viruses) - Entry of the nucleic acid or the 

whole particle into the cell (Direct entry , phagocytosis or picnocytosis or 

viropexis  ) - Uncoating - Transcription and translation - Genome replication - 

Assembling of new viruses - Release of virions from the cell - Replication of 

DNA viruses: Replication of Adenovirus (double stranded DNA virus) - 

Replication of large DNA bacteriphoges (Esherichia coli phage mainly T.even 

phages) - Replication of RNA viruses: Single stranded RNA virus (Poliovirus) - 

Tobacco mosaic virus - enveloped single stranded RNA virus (Influenza virus) - 

Life cycle of filamentous bacterio phages: Replication of f2 single stranded RNA 

phage - Replication of M13 DNA phages ï Interferon: Viruses as vectors in 

genetic engineering - Tumour viruses(Oncogenic viruses) - Retroviruses: 

Sarcoma viruses and Ieukaemia viruses - Replication of Retroviruses: Human 

retroviruses - AIDS(Acquired immune Deficiency syndrome) Characters, 

structure - stages of the disease, opportunistic infections, source of infection, 

routs  of  infection  and replication of virus - Methods of transmission of plant 

viruses: Direct passage in living higher plants:  through the seeds, vegetative 

propagation,  grafting, dodder - Transmition by organisms other than higher 

plants: Invertebrates: Nematodes and Arthropoda -Types of aphid        relation 

ship , persistent and non persistant viruses - stylet borne and circulative viruses - 

Fungi: - Mechanical transmission: - The Interaction of Antibody with Antigen ï 

Imunoglobulins - Diagnostic reactions of Viurses - Antigen antibody reactions or 

serolegical reactions - Precipitation - Agglutination - Complement fixation test - 

Immune electron microscopy - Fluorescent antibody techniques - Enzyme ï 

linked immunosorbit assay  (ELISA) - DAS ELIZA , The direct double antibody 

sandwich - Modification of ELISA Process. 

B M ï 630 

(2 cr. h) 

Bacteriology                                                                                             тϽϧЫϠпϮнЮн 

Criteria for classification of bacteria - Bacterial groups: Gram - negative bacteria: 

Sprirochaetes - aerobic spiral and curved rods - aerobic rods and cocci - 

Facultative anaerobic bacteria - Anaerobic rods and cocci - Sulfate reducing 

bacteria - Rickettsiae and chlamydias - Mycoplasmas - Other Gram negative 

bacteria: Photo trophs - Chemotrophs - Glinding bacteria - Sheathed bacteria - 

budding and or appendaged bacteria - Gram - Pasitive bacteria: Gram positive 

cocci - Lactic acid bacteria - Gram positive rods - Endospore - forming bacteria - 

Asporogenous gram positive rods - Streptomyces and related bacteria - The 

Archaeobacteria: Methanogenic bacteria - Extreme halophiles - Sulfer dependent 

extreme thermophiles.   

B E ï 643  

(2 cr. h) 

Environmental stresses                                                                     ϸϝлϮшϜ ϤϜϛуϡЮϜϣу  

Definitions and concepts of environmental stress. The response of plants to 

environmental stress with primary focus on drought, salinity, temperature, light, 

radiation and pollution stress. The stress arising from natural environmental 

factors and artificial activities. Ecology and evolution of stress-tolerant, stress-
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resistant and stress-avoiding plants. The amelioration of environmental stress in 

different habitats and ecosystems. 

E B ï 664 

(2 cr. h) 

Biochemical Genetics                                                       ϣтнуϳЮϜ ̭ϝугуЫЮϜϜЮϣуϪϜϼн  

Structural basis of the genes. Organization of DNA in genomes. DNA packaging 

in chromatin and chromosomes. The nucleus. The cell cycle. DNA replication. 

Nuclear and cell division. Regulation of the cell cycle. Sexual reproduction. 

Meiosis. Segregation and assortment of alleles. Recombination and crossing over. 

Gene expression. The genetic code and transcription. Translation. 

Posttranslational processes.  Regulation of gene expression. Genomic control. 

Transcriptional control. Posttranscriptional control. Variation and genetic linkage. 

Giant chromosomes and genes. Linkage groups and chromosomes. Sex 

determination. Sex linkage. Gene interactions. Incomplete dominance. Multiple 

alleles. Lethal genes. Gene complex. Epistasis. Polygenic inheritance. Variation 

and sources. Chromosomal mutations. Gene mutations.   
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4- Botany Department 

 

 
A- Programs  

 

Department 

Code 

Degree 

Code 
Specializations 

Specialization 

Code 

(B) 

Diploma 

(500) 

1- Applied Microbiology  (BA) 

2- Bacteriology (BB) 

M.Sc. 

(600) 

 

1- Phycology (BP) 

2- Microbiology (BM) 

3- Plant Ecology (BE) 

4- Plant Physiology (BP) 

5- Flora and Taxonomy (BFT) 

6- Cytology and Genetics (BCG) 

Ph.D. 

(700) 

1- Phycology (BP) 

2- Microbiology (BM) 

3- Plant Ecology (BPE) 

4- Plant Physiology (BPP) 

5- Flora and Taxonomy (BFT) 

6- Cytology and Genetics (BCG) 
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1- Diploma in Applied Microbiology (BA)  

 

CR. 

Hours 

Course  

Case 

Course Number Code 

20 Compulsory The candidate studies (8) courses in table (1)  
(BA) 

4 Elective The candidate chooses (1) course / semester from table (2) 

24 The Total Cr.h. Required  

 

Table (1) Compulsory Courses             

Remarks  Exam 

Hours 

CR.  

Hours 

Course Name Course 

Code 

Semester 

Pr Th Pr Th 

 2-3 2 1 2 Microbiological Anal ysis BA 501 

First  

Also offered 

by  Bact. 
2-3 2 1 1                                                             Virology BA 502 

 2-3 2 1 2 Applied Microbiology BA 503 
Also offered 

by  Bact. 
2-3 2 1 2 Physiology of Bacteria BB 527 

 2-3 2 1 1 Physiology of Fungi BA 504 

Second  
 2-3 2 1 1 Food Microbiology BA 505 

 2-3 2 1 2 Biological Chemistry   BA 506 

 2-3 2 1 1 Environmental Pollution by Microbes BB 507 

  8 12 The Total Cr.h. Required  

 

Table (2) Elective Courses            

Remarks  Exam 

Hours 

CR.  

Hours 

Course Name Course 

Code 

Semester 

Pr Th Pr Th 

 2-3 2 1 1 Disease Control  BA 508 
First  Also offered 

by  Bact. 
2-3 2 1 1 Actinomycetes and Antibiotics BA 509 

 2-3 2 1 1 Microbial Toxins  BA 510 

Second  
 2-3 2 1 1 Hydrobiology                                                  BA 511 

Also offered 

by  Bact. 
2-3 2 1 1 Molecular Biology        BB 523 

  2 2 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 501 to 519 

From 512to 519 are codes No. for adding new courses 
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2- Diploma in Bacteriology (BB) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

20 Compulsory The candidate studies (8) courses in table (1)  
(BB) 

4 Elective The candidate chooses (1) course / semester from table (2) 

24 The Total Cr.h. Required  

 

Table (1) Compulsory Courses             

Remarks  Exam 

Hours 

CR. Hours Course Name Course 

Code 

Semester 

Pr Th Pr Th 

 2-3 2 1 2 Applied Bacteriology BB 520 

First  

 2-3 2 1 1 Biochemistry                                                    

       

BB 521 

 2-3 2 1 1 Bacteriological Analysis                                  

   

BB 522 

Also offered 

by  Micro.  
2-3 2 1 1 Molecular Biology BB 523 

 2-3 2 1 2 Medical Bacteriology  BB 524 

Second  

 2-3 2 1 1 Immunology BB 525 
 2-3 2 1 2 Bacterial Disease & Control                        BB 526 

Also offered 

by  Micro. 
2-3 2 1 2 Physiology of Bacteria  BB 527 

  8 12 The Total Cr.h. Required  

 

Table (2) Elective Courses            

Remarks  Exam 

Hours 

CR. Hours Course Name Course 

Code 

Semester 

Pr Th Pr Th 

 2-3 2 1 1 Soil Microbiology  BB 528 
First  Also offered 

by  Micro. 
2-3 2 1 1 Virology BA 502 

Also offered 

by  Micro. 
2-3 2 1 1 Antibiotics and  Actinomycetes BA 509 

Second  
 2-3 2 1 1 Bacterial  Diversity and Classification BB 529 

  2 2 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 520 to 539 

From 530to 539 are codes No. for adding new courses 
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1- M. Sc. Degree in Phycology (BP) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)  

(BP) 4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. Hours Course Name Course 

Code 

Semester 

A
ls

o
 o

ff
e

re
d
 b

y
 

a
ll 

g
p
s.

 

 2 2 Radiobiology                     B 601  

First  

Statist. 

Math 
2 2 Biostatistics MS 676 

Analyt. 

Chem. 

2 2 Instrumental Microanalysis CA 626 

 2 2 Soil Algae 

 
BP 610 

Second  3 3 Marine Algae BP 611 

3 3 Fresh Water Algae BP 612 

- 12 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. Hours Course Name Course 

Code 

Semester 

 2 2 Identification of Water Algae BP 613 
First  2 2 Biotic Relation In Aquatic Habitat     BP 614 

2 2 Limnol ogy BP 615 
Second  

2 2 Phytoplanktons     BP 616 

  The Total Cr.h. Required  

 

 

 

  

 

Note:- the code No. of the branch: from 610 to 624 

From 617 to 624 are codes No. for adding new courses 
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2- M. Sc. Degree in Microbiology (BM)  

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)  

(BM) 4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 o

ff
e

re
d
 

b
y
 a

ll 
g

p
s.

 

 2 2 Radiobiology       B 601  

First  

Statist. 

Math 
2 2 Biostatistics  MS 676 

Analyt. 

Chem. 

2 2 Instrumental Microanalysis CA 626 

 2 2 Advanced Virology BM 625 

Second  
 3 3 Host Parasite Interaction BM 626 

Also offered 

by  Env. 

3 3 Soil Microbiology BM 627 

 - 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered by  

Physiol.  
2 2 Identification of Water Algae BM 628 

First  Also offered by  

Physiol. & cytol.  
2 2 Biotic Relation In Aquatic Habitat     

 
BPP 657 

 2 2 Seed Microbiology BM 629 Second  

 2 2 Bacteriology BM 630  

  4 The Total Cr.h. Required  

 

 

 

  

 

 

Note:- the code No. of the branch: from 625to 639 

From 631 to 639 are codes No. for adding new courses 
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3- M. Sc. Degree in Environmental Sciences (BE) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)  

(BE) 4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

A
ls

o
 o

ff
e

re
d
 

b
y
 a

ll
 g

p
s

.
 

 2 2 Radiobiology B 601  

First  

Statist. 

Math 
2 2 Biostatistics  MS 676 

Analyt. 

Chem. 

2 2 Instrumental Microanalysis    CA 626 

 3 3 Advanced Vegetation BE 640 

Second  
2 2 Environmental Indicators BE 641 

3 3 Agrometeorology and Environmental 

Factors 

BE 642 

- 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam  

Hours 

CR.  

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by  Micro. 
2 2 Soil Microbiology BM 627 

First  
 2 2 Environmental Stresses BE 643 

 2 2 Desert Ecology BE 644 

Second  
 2 2 World Vegetation    BE 645 

Also offered 

by  cytol.  
2 2 Advanced Topics In Plant Ecology BE 646 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 640to 654 

From 647 to 654are codes No. for adding new courses 
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4- M. Sc. Degree in Plant Physiology (BPP) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)   (BM) 

4 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

S
h
a

re
  

w
it
h
 a

ll
 

 2 2 Radiobiology B 601  

First  

Statist. 

Math 
2 2 Biostatisticis  MS 676 

Analyt. 

Chem. 

2 2 Instrumental Microanalysis CA 626 

Also offered 

by  Micro. 

2 2 Biochemistry BM 628 

Second  Also offered 

by  cytol. 

3 3 Advanced Enzymology BPP 655 

 3 3 Plant Growth Regulators BPP 656 

 - 14 The Total Cr.h. Required   

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered by  

Microb. & cytol.  
2 2 Tissue Culture and Biotechnology BPP 657 

First  
 2 2 Plant Water Relations BPP 658 

 2 2 Ultrastructure and Function of Cell 

Components 

BPP 659 

Second  
 2 2 Mineral Nutrition and Solute Transport   BPP 660 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 655to 669 

From 661 to 669are codes No. for adding new courses 
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5- M. Sc. Degree in Flora and Taxonomy (BFT) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)   (BFT) 

4 Elective The candidate chooses (1) course / semester  from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

S
h
a

re
  

w
it
h

 a
ll

 

 2 2 Radiobiology B 601  

First  
Statist. 

Math 
2 2 Biostatistics  MS 676 

Analyt. 

Chem. 

2 2 Instrumental Microanalysis CA 626 

 3 3 Modern Taxonomy BFT 670 

Second  2 2 Plant Nomenclature BFT 671 

3 3 Applied Floristic Studies BFT 672 

- 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

  2 2 Chemotaxonomy BFT 673 
First   2 2 Specialized Field Studies BFT 674 

 2 2 Paleanology BFT 675 

Second  
Also offered 

by  cytol. 
2 2 Cytotaxonomy BFT 676 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 670to 684 

From 677 to 669are codes No. for adding new courses 
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6- M. Sc. Degree in Cytology and Genetics  (BCG) 

 

CR. 

Hours 

Course  

Case 

Course Number Code 

14 Compulsory The candidate studies (6) courses in table (1)  

(BCG) 2 Elective The candidate chooses (1) course / semester from table (2) 

18 699 M. Sc. thesis (Compulsory) 

36 The Total Cr.h. Required  

 

Table (1) Compulsory Courses 

Remarks  Exam  

Hours 

CR.  

Hours 

Course Name Course  

Code 

Semester 

A
ls

o
 o

ff
e

re
d
 b

y
 

a
ll 

g
p
s
.

 

 2 2 Radiobiology B 601  

First  

Statist. 

Math 
2 2 Biostatistics  MS 676 

Analyt. 

Chem. 

2 2 Instrumental Microanalysis CA 626 

 3 3 Cytology BCG 685 

Second  2 2 Advanced Genetics BCG 686 

3 3 Genetic Engineering BCG 687 

- 14 The Total Cr.h. Required  

 

Table (2) Elective Courses           

Remarks  Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by  Physiol& 

Microb. 

2 2 Tissue Culture &Biotechnlogy BPP 657 

First  
Also offered 

by  Physiol 
2 2 Advanced Enzymology BPP 655 

Also offered 

by  Tax. 
2 2 Cytotaxonomy BFT 676 

Second  
Also offered 

by  Env. 
2 2 Advanced Topics In Plant Ecology  BE 646 

 - 4 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 685to 698 

From 688 to 698are codes No. for adding new courses 
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1- Ph. D. Degree in Phycology (BP) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  
(BP) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

 

Table (2) Elective Courses          

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by all gps. & 

Entomology 

2 2 Advanced Molecular Biology B&E 701 

First  

2 2 Scientific Design and Data Analysis B&E 702 

 
2 2 Physiology of Microalgae BP 710 

2 2 Advanced Studies on Ultra-Structure of Algae   

  

BP 711 

2 2 Applied Phycology BP 712 

 
2 2 Algal Flora of Egypt  BP 713 

Second  

2 2 Secondary Metabolites of Alage BP 714 

2 2 Genetics of Algae                               BP 715 

2 2  Algae as Biodetctors of Pollution BP 716 

2 2 Evolutionary Tendencies in Algae BP 717 

 - 16 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 710 to 724 

From 718to 724 are codes No. for adding new courses 
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2- Ph. D. Degree in Microbiology (BM) 

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  
(BM) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

 

Table (2) Elective Courses          

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course 

Code 

Semester 

Also offered 

by all gps. & 

Entomology 

2 2 Advanced Molecular Biology               B&E 701 

First  

 
2 2 Scientific Design and Data Analysis B&E 702 

2 2 Biological Control BM 725 

2 2 Nitrogen Fixation BM 726 

2 2 Yeast life BM 727 

Also offered 

by  Cytol.  2 2 Microbial Genetics                           BM 728 

 
2 2 Microbial Ecology   BM 729 

Second  

2 2 Secondary Metabolites in Microorganisms 

   

BM 730 

2 2 Molecular Virology BM 731 

2 2 Medical Microbiology BM 732 

2 2 Microbial Interaction and Immunology BM 725 

- 16 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 725 to 739 

From 734to 739 are codes No. for adding new courses 
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3- Ph. D. Degree in Environmental Sciences (BE)          

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  
(BE) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

 

Table (2) Elective Courses          

Remarks Exam  

Hours 

CR.  

Hours 

Course Name Course 

Code 

Semester 

Also offered by 

all gps. & 

Entomology 

2 2 Advanced Molecular Biology  B&E 701 

First  

2 2 Scientific Design and data Analysis B&E 702 

 
2 2 Plant Diversity & Conservation Ecology BE 740 

2 2 Environmental Systems BE 741 

2 2 Environmental Impact Assessment BE 742 

2 2 Plant Population Ecology BE 743 

 
2 2 Restoration Ecology BE 744 

Second 

2 2 Applied Ecology BE 745 

2 2 Ecological Modelling BE 746 

2 2 Biogeography BE 747 

2 2 Specialized Course                                    BE 748 

 - 16 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 740 to 754 

From 749to 754 are codes No. for adding new courses 
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4- Ph. D. Degree in Plant Physiology (BPP)      

 

Table (1) 

CR. 

Hours 

Course Case Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  
(BPP) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required 

 

 

Table (2) Elective Courses          

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course  

Code 

Semester 

Also offered 

by all gps. & 

Entomology 

2 2 Advanced Molecular Biology B&E 701 

First  

2 2 Scientific Design and Data Analysis B&E 702 

 
2 2 Growth and Development BPP 755 

2 2 Stress Physiology  BPP 756 

2 2 Nitrogen Assimilation BPP 757 

 
2 2 Phytochemistry BPP 758 

Second  

 
2 2 Photobiology in Higher Plant BPP 759 

2 2 Translocation in Phloem                                   BPP 760 

2 2 Excretory Function in Higher plants BPP 761 

2 2 Mechanisms Plant Defense BPP 762 

 - 16 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 755 to 769 

From 763to 769are codes No. for adding new courses 
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5- Ph. D. Degree in Flora and Taxonomy (BFT)     

 

Table (1) 

CR. 

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  
(BFT) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

 

Table (2) Elective Courses          

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course  

Code 

Semester 

Also offered 

by all gps. & 

Entomology 

2 2 Advanced Molecular Biology B&E 701 

First  

2 2 Scientific Design and Data Analysis B&E 702 

 2 2 Palaeobotany BFT 770 

2 2 Biological Flora BFT 771 

2 2 Modern Taxonomy BFT 772 

2 2 Bryoflora BFT 773 

 2 2 Medicinal Plants  BFT 774 

Second  

2 2 Archaeobotany                            BFT 775 

2 2 Plant Conservation  BFT 776 

 2 2        Resources  Documentation of Plant BFT 777 

2 2 Biodiversity in Egyptian Flora BFT 778 

Also offered 

by  cytol. 2 2 Plant Genetic Resources                       BCG 792 

 - 16 The Total Cr.h. Required  

 

 

 

 

 

Note:- the code No. of the branch: from 770 to 784 

From 779to 784are codes No. for adding new courses 
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6- Ph. D. Degree in Cytology and Genetics  (BCG) 

 

Table (1) 

CR.  

Hours 

Course 

Case 

Course Number Code 

16 Elective The candidate chooses (8) courses from table (2)  
(BCG) 

44 799 Ph.D. thesis (Compulsory) 

60 The Total Cr.h. Required  

 

 

Table (2) Elective Courses          

Remarks Exam 

Hours 

CR. 

Hours 

Course Name Course  

Code 

Semester 

Also offered by 

all gps. & 

Entomology 

2 2 Advanced Molecular Biology                          B&E 701 

First  

2 2 Scientific Design and Data analysis B&E 702 

 
2 2 Cell Differentiation BCG 785 

2 2 Cytological Analysis BCG 786 

2 2 Molecular Genetics  BCG 787 

Also offered by 

Microb. 2 2 Microbial Genetics BM 728 

 
2 2 Growth Regulators BCG 788 

Second  

2 2 Cell Physiology BCG 789 

2 2 Plant Biotechnology  BCG 790 

 
2 2 Cytochemistry of Nucleus   BCG 791 

Also offered by  

Taxonomy. 2 2 Plant Genetic Resources  BCG 792 

 
2 2 Breeding and Grafting BCG 793 

 - 16 The Total Cr.h. Required  

 

 

 

 

 

 

Note:- the code No. of the branch: from 785 to 798 

From 794to 798are codes No. for adding new courses 
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B- Course contents for Diploma 
 

Code No. Course name and contents 

 1- Diploma in Applied Microbiology (B A)  

B A ï 501  

(3 cr. h) 
2h Th + 1h Pr 

Microbiological analyses                                                          ыуЯϳϦϤ ϣуϮнЮнуϠмϽЫув  

Sterilization, Disinfection and Antisepsis - Growth and Death measurements: 

Exponential growth - Synchronous growth - Growth parameters - Death 

measurement - Microbiological analyses of special environments: Water, Milk, 

Foods, Air, Soil - Antimicrobial analysis: Selective toxicity - Mechanism of 

action of antimicrobial drugs - Resistance and sensitivity to antimicrobial drugs - 

Antimicrobial activity in vitro - Antimicrobial activity in vivo - Combined 

antimicrobial action - Immunological analysis: Immune response - Antibodies , 

structure and function - Antigen - antibody reactions - Serological reactions - 

Precipitation reactions - Agglutination reactions - Toxin - antitoxin reactions - 

Diagnosis of some pathogenic microorganisms - Staphylococci, Streptococci , 

Enterococci , Bacillus anthrax, - Hepatitis viruses, Dermatophytes (Microsporum 

, Trichophyto) - Mycosis (Candida albicans  , Aspergillus fumigatus).  

Practical Course 

Techniques for isolation of pure cultures: Techniques of discrete colonies from a 

mixed culture - Isolation of pure cultures from a  cultivation and Morphology of 

Molds - Serial dilution-agar plating procedure for quantitative viable cells - 

Culture characteristics of bacterial colonies - Cultivation and Morphology of 

Molds - Identification of unknown fungi - Biochemiical activities of bacteria: 

Carbolydrate fermentation - Voges-Prauskauer test - Indol production test - 

Methyl red test - Citrate utilization - Hydrogen Sulfide test - Urease test - Litmus 

milk reactions - Nitrate reduction test - Catalase test - Oxidase test. 

Bacteriological analysis of water: Standard qualitative analysis of water - 

Determination of the most probable number: Presumptive test - Confirmed test - 

Completed test. Quantitative analysis of water, using membrane filter method - 

Bacteriological analysis of soil: Bacterial populations in soil. Enumeration. 

B A ï 502 

(2 cr. h) 
1h Th + 1h Pr 

Virology                                                                                                ϤϝЂмϽуУЮϜ бЯК 

Virus purification in Relation to Diagnosis: The taxonomic approach - Stepwise 

determination - Virus systematics - Electron Microscopy of In Vitro Preparations: 

Size calibration - Grids and support films - Sample preparation - Negative 

staining ï Immunosorbent methods - Decoration methods - Gold labeling - 

Serological Methods for Virus Diagnosis: Principles and Definitions - Types and 

structure of immunoglobulins - Interaction between antibody and antigen - 

Preparation of polyclonal antisera for viruses - Monoclonal antibodies - 

Serological tests: Tests based on precipitation in liquid - Precipitation and 

microprecipitation - The latex agglutination test - Gel diffusion techniques - 

Single-diffusion tests - Double-diffusion tests - Immunoenzymatic Assays: 

Double-antibody sandwich (DAS-ELISA) - Purification and antibodies  

conjugation with enzyme - Triple antibody sandwich ELISA (TAS-ELISA) - 

Pencillinase ELISA - Amplification ELISA - ELISA on nitorcellulose membrane 

(NCM-ELISA) - Tissue-blot immunobinding assays - Electrophoresis followed 

by electroblot immunoassay - Serologically specific electron microscopy 

(SSEM). 

Practical Course 

Shape of Virus Particles - Symptoms of Plant Viruses - Haemagglutination Test 
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of Viruses - Effect of Temperature on the Haemagglutinating  activity - Effect of 

Chemicals on the Haemagglutinating  activity - Haemagglutination Inhibition 

Test - Serology of  Plant Viruses - Inoculation of Tomato Plants with TOMV - 

Inoculation of Datura Plants with TMV - Physical Properties of TSWV: DEP, 

TIP, Aging - Shape of Virus Particles - Symptoms of Plant Viruses - 

Histopathology ï Cytopathology. 

B A ï 503  

(3 cr. h) 
2h Th + 1h Pr 

Applied Microbiology                                                                ϣуЧуϡГϦ ϝуϮнЮнуϠмϽЫув 

Fermentation Industry: Requirememts of industrial fermentation - Elements of 

industrial fermentation - Equipments ( batch and continuous proceses ) - Product 

Recovery - Waste disposal and by - products - Quality Control of industrial 

products - Production of Pharmaceuticels: Antibiotics (Penicillin - 

Streptomcycin) - Steroids - Human proteins - Vaccines - Vitamins - Production of 

organic acids: - acetic acid -gluconic-acid - citric  acid - Itaconic acid - 

Gibberellic acid -  Lactic acid - Production of amino acids (Lysine - glutamic 

acid) - Production of enzymes (Proteases- amylases) - Production of  Solvents - 

Production of Fuels (ethanol - methane) - Recovery of mineral resources - 

microbial mining - Microbial Production of food  & beverages: fermented dairy 

products (Yoghourt and cheese) - Leavening of bread - Single cell protein - 

fermented of beverages (beer & wine) - Distilled Liquors. 

Practical Course 

Test For amylase on solid + Liquid media - Effect of heavy metals on amylase 

activity - Effect of PH on amylase activity - Effect of Temperature amylase 

activity - Effect of gamma ï radiation on amylase activity - Test for collagenase 

on liquid medium - Test for lipase on solid medium - Test ï for protease enzyme 

- Antibiotics. 

B A ï 504 

(2 cr. h) 
1h Th + 1h Pr 

Physiology  of Fungi                                                                        ϮнЮнуЃТϝ ϤϝтϽГТ 
Role of fungi in nature - Morphological and physiological characters of fungi - 

The chemical composition of the fungal cell.[ Cell wall, Major constituents of 

cytoplasm, Mineral constituents of the fungal cell and Enzymes (exo., 

endoenzymes and permeases)] - Culture media: [Types of  culture media 

according to their: use, physical state and      chemical composition] - Growth of 

fungi: Growth criteria for the unicellular fungi - Growth measurement of 

unicellular fungi (yeast) - Phases of growth of unicellular fungi: Growth of 

filamentous fungi - Methods of measuring growth of filamentous fungi - Factors 

affecting fungal growth: Internal factors (Genetic composition, Age, Ability to 

synthesizc essential metabolites, Pathogenicity) - External factors: (Temperature, 

pH value, Water and Relative Humidity (RH) Osmotic Pressure, Effect of 

oxygen, CO2, Light, Radiation (lonizing rays, (UV-Light), Vitamin and Growth 

Factors) - Fungal nutrition: Inorganic nutrition (Macro and Microelements) - 

Organic nutrition: Carbon compounds utilized by fungi (Different Types of 

Carbohydrates, Hydrocarbons, Lipids and Proteins) - Carbohydrates Metabolism 

- From the anabolic point of view - From the catabolic point of view - Nitrogen 

nutrition and metabolism (NO3, NO2 , NH3, Amino acids, Amides, Peptides and 

Proteins) - The prevention of fungal growth: (By sterilization, Changing 

Environmental condition, Biological control, Antifungal agents (Fungicides)) - 

Fungicides: Inorganic (Cu. Hg. S) - Organic (Hg, Aldehydes Dyes) - Sites of 

action of inhibitors - Fungal metabolites: ( Iry and 2ry metabolites) Aliphatic 

compounds - Oxygen heterocycles - Aromatic metabolites - Quinones and their 

derivatives - Nitrogenous metabolites - Mycotoxins (Aflatoxins B1, B2, G1, G2 

Zearalenone, Trichothecene toxins, Ochratoxins A,B,C Patulin, Ergot toxins, 
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Mushroom toxins) ï  

Practical Course 

Types of media & methods of inoculation and their effect on growth - Effect of 

elimination of constituents of medium on the fungal growth - Effect of different 

carbon sources on fungal growth - Effect of different carbon concentrations on 

fungal growth - Effect of different nitrogen sources on fungal growth - Effect of 

different nitrogen concentration on fungal growth - Effect of different 

temperatures on fungal growth - Effect of different PH on fungal growth ï 

Antifungal tests. 

B A ï 505  

(2 cr. h) 
1h Th + 1h Pr 

Food Microbiology                                                                     ϣтϻОъϜ ϝуϮнЮнуϠмϽЫув 

Food as substrate for microorganisms - The important  microorganisms in foods 

microbiology - Food contamination - Food Spoilage - Food preservation - Food 

borne diseases - Fermented food and beverages - Fermented dairy products - 

Food sanitation, control, and inspection. 

Practical Course 

Microbial Content of foods: Examination of flours, sugars, starch - Detection of 

thermophiles, anaerobes - Examination of tomato and potato - Plating of surface 

of tomato - Test for sterility of inner tissue - Bacteriological examination of 

cabbage , Eggs ,Marketmeats - Molds important in foods - Yeasts in foods - 

Examination of frozen foods (Fruits, Fish, Meat, dried fruits) - Examination of 

bottled beverage ï unspoiled canned food - Comparative heat resistance of spores 

of yeasts, molds and bacteria - Effect of pH of substrate on heat resistance of 

bacterial spores. Preservation of foods: by Canming - chilling temperature - 

Storage of meat - Of eggs at room and chilling temperature - Salts as preservative 

- Preservation by pickling (Saur teraut) - Preservation by Sodium benzoate - 

Preservation by organic acids. Food Spoilage: Spoilage of Fruits and vegetables - 

Spoilage of Meats + Fishes - Spoilage of  Flours + cereals - Spoilage of bread - 

Spoilage of pickles - Spoilage of Commercial canned foods - Dairy 

Microbiology: Bacteral count and direct examination of milk - Effect of 

temperature of storage on growth of bacteria in milk - Review and comparison 

methods used in milk quality control (for pasteurization) - Methylene blue and 

phospatase tests - Effect of heating milk on the types of organisms that grow 

during storage - Test for efficiency of milk sterilization - Tests for bacteria 

digesting protein + Casein - Startar cultures - Isolation of lactic acid bacteria from 

fermented milk - Plate count of yeasts and molds in butter - One of the role of 

acid forming bacteria in cheese. 

B A ï 506 

(3 cr. h) 
2h Th + 1h Pr 

 

Biological  Chemistry                                                                     ЮϜϣуϮнЮнуϡЮϜ ̭ϝугуЫ 

The plant cell and its molecular components: The application of biological 

chemistry in plant classification  - Classification based on 2
ry
 m etabolites - 

Classification based on DNA data - The eukaryotic plant cell nucleus and 

microbodies - The plant cell wall or extra cellular matrix: Structure of plant cell 

wall (higher plant and microorganisms - Interaction of plant cell wall 

polysaccharides - Biosynthesis of structural polysaccrarides - Metabolic turnover 

of structural components of cell wall - Plant membranes: Membrane lipids 

biogenesis - Lipid catabolism and turnover - Cutins , suberins and wax 

membranes - Genetics of host / pathogen interactions: Mechanisms of 

pathogenicity - Mechanisms of plant resistance: Constitutive defense mechanism 

- Induced phytochemical response - Plant cell biotechnology: Nuclear genes - 

Organellar genes - Signalling mechanism in gene regulation - Transgenic plants ï 

Micropropagation - Commercial exploitation of plant biotechnology. 
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Practical Course 

Extraction of polysaccharides in the microbial cells ï Assay of wall degrading 

enzymes (catinases, cellulases, hemicellulases, ligninases, pectinases, lipases and 

amylases) ï Tissue culture techniques ï Plant explants and callus formation. 

B A - 507 

(2 cr. H) 

Environmental Pollution by Microbes                                 ϤϝϠмϽЫугЮϝϠ пϛуϡЮϜ ϨнЯϧЮϜ 

Introduction - Microbial dynamics: Microbial metabolism - Microbial diversity - 

Population dynamics - Microbial interactions - Methods of transmission and 

dispersion of microbial pollutants - Microbial contamination of air - Microbial 

contamination of water - Microbial contamination of soil - Microbial 

contamination of food - Evaluation of risks related to microbiological 

contamination - Microbial eco-toxicology: Micro-organisms as test objects - 

Tests to detect toxicants - Tests to detect disturbances of microbial communities - 

Control and effectiveness of interventions to minimize the risks of microbial 

contamination (sterilization and disinfection (general information, physical 

methods, chemical methods). 

Practical Course 

Isolation and preservation of airspora ï Isolation and preservation of soil spores 

from polluted sites ï biological assays for insecticides herbicides fungical & 

bactericides on microorganisms (inhibition zone ï dry biomass and mycelial 

growth). 

B A ï 508  

(2 cr. h) 
1h Th + 1h Pr 

Diseae control (or Disease management)                                         вЧϝвмЌϜϽвъϜ ϣ 

History of plant pathology: Significance of disease - Parasitism and disease 

development - Measurement of plant disease and yield loss - Environmental 

factors that cause plant disease - Plant disease caused by fungi - bacteria - viruses 

and parasitic higher plants - Resistance of plants against pathogens:  Structural 

defence - Physiological or biochemical defence - Inactivation of pathogen 

enzymes - Principles of disease control: Eradication of the parasite - Fungicides 

and antibiotics - Growth regulators - Systemic induced resistance - Biological 

control - Genetic engineering and tissue culture. 

Practical Course 

Mechanical and biochemical resistances of hosts - Effect of phenolic compounds 

on spore germination - Pathogenicity test - Cellulase assay method (by 

viscometer) - Pectinase assay method. 

B A - 509 

(2 cr. h) 
1h Th + 1h Pr 

Actinomycetes and Antibiotics                                 ϣтнуϳЮϜ ϤϜϸϝЏгЮϜм ϤϝϧуЃувнзуϧЪцϜ 

General characteristics of actinomycetes - Ecology of actinomycetes: 

Actinomycetes in soil - Actinomycetes in compost , manure and related materials 

- Actinomycetes in aquatic environments - Nitrogen fixing actinomycetes - 

Phytopathogens - Actinomycetes as human and animal pathogens - Factors 

affecting activity and abundance of actinomyctes - Importance of actinomycetes 

and their role in ecosystem: Degradation of polymers . Role in soil structure - 

Biological control of plant diseases - Role in compost and related materials - 

Production of hormones and promotion of plant growth - Production of important 

pharmaceutical and industrial products (e.g. antibiotics and enzymes) - 

Morphology of actinomycetes - Fine structure - Selective methods and media for 

isolation of actinomycetes from natural habitat - Classification and identification 

of actinomycetes - Criteria used for classification and identification of 

actinomycetes - Morphological characteristics of mycelium and spores - Cultural 

and physiological characteristics - Chemotaxonomy of actinomycete cell wall - 

Genetic characteristics - Different groups of actinomycetes and representive 

genera for each group - History and discovery of antibiotics - Chemical nature of 
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antibiotics - Sources of antibiotics - Pathways for antibiotic biosynthesis - 

Mechanism of action of antibiotics - Characteristics of an ideal antibiotic for 

therapeutic purpose - Resistance to antibiotics - Principal classes of antibiotics - 

Characterization of new antimicrobial agents - Application of antibiotics - 

Function in nature.   

Practical actinomycetes and antibiotics  

Isolation of actinomycetes from soil and other sources - Morphological, cultural 

and physiological characteristics of actinomycetes - Metabolic activities of 

actinomycetes: Production of plant growth regulators - Production of antibiotics - 

Production of enzymes, protease, chitinase, xylanase, cellulase, amylase, 

dextrinase - Isolation of antibiotic - producing microorganisms - Screening 

antimicrobial agent from different origin - Determination of antibiotic spectrum - 

Methods of determination of antibiotic activity - Determination of MIC and MBC 

- Separation and detection of different antimicrobial agents by 

biochromatography - Isolation and extraction of antibiotics from different sources 

- Factors affecting production of antibiotics from microbial origin.    

B A - 510 

(2 cr. h) 
1h Th + 1h Pr 

Microbial Toxins                                                                             ϣуϠмϽЫугЮϜ ангЃЮϜ 

Toxigenic microorganisms - Structure and formation of Microbial toxins - 

Implications of microbial toxins in human and animal diseases - Natural 

occurrence of microbial toxins - Control of microbial toxins .  

Practical course 

Isolation of pathogenic micro organisms toxicity tests ï Antagonism between 

microorganisms ï Antibiotic tests. 

B A - 511 

(2 cr. h) 
1h Th + 1h Pr 

Hydrobiology                                                                                        иϝугЮϜ ϝуϮнЮнуϠ 

Life in water: Water as a substance-Properties of water-The hydrologic cycle - 

Different aquatic ecosystems: The geography, structure of the aquatic ecosystems 

and their algal ï communities - Freshwater Ecosystems: Ice and snow flora 

(kryoflora) - Springs: cold and hot springs - Streams and rivers - Bogs and 

swamps - Ponds and lakes (eutrophic and oligotrophic lakes) - Marine 

Ecosystems: Oceans and seas: open water and littoral regions - Shallow marine 

waters: kelp forests and coral gardens - Mangrove swamps and associated salt 

marshes, seaweeds ï Estuaries ï Environmental effects affecting algal 

distribution in aquatic ecosystems: Temperature: direct and indirect effects - 

Water movement: water currents, waves and tides - Light: utilization of solar 

rays, compensation point, chromatic adaptation - Oxygen and carbon dioxide 

concentrations in different water bodies, dial and seasonal changes - Salinity: 

physiological effects of the salt content on the organisms - Metabolic 

requirements of algae - Species interactions: competition, Predator-prey 

relationships, and symbiosis - Human influences - Ecosystem Processes: Carbon 

in ecosystem: models of ecosystem carbon cycles-carbon storage - Nitrogen in 

ecosystems and global levels: nitrogen cycle-nitrogen fixation - other sources of 

nitrogen input to living organisms - decomposition rates and nitrogen 

immobilization ï nitrogen mineralization. - Ecosystems processes for some other 

elements: phosphorus, silica, and sulfur - Annual succession of algal communities 

- Eutrophication and pollution - Red water or red tide phenomenon. 

Practical Course 

Isolation and Purification of algae: Different methods of isolation using soil and 

water samples - Different methods of purification for maintaining axenic cultures 

(ultrasonic, centrifugation and antibiotic treatment) - Purification of an algal 

sample using the antibiotics - Preparation of different nutrient media (Bold Basal 
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& Chu 10) - Different types of unicellular(Euglena, Chlorella, Closterium) and 

colonial organization of algae (Pediastrum, Volvox, Scenedesmus, Gonium) - To 

study the effect of different intensities and different qualities of light on the 

growth of algae - Measurement of growth parameters:  cell number, relative 

growth rate, generation time, dry biomass, chlorophyll content - Different types 

of filamentous organization of algae (unbranched filaments: Oscillatoria, Nostoc, 

Rivularia and branched filaments: Cladophora, Draparlandia, 

Bactrachospermum) - Standard curve of carbohydrate. Estimation of 

carbohydrate content in different algal samples - Measurement of dissolved 

oxygen (OD) using Winkler´s method (light and dark bottles) - Measurement of 

respiration rate, net production and gross photosynthesis - Measurement of COD 

and BOD - Measurement of BOD5 of a phytoplanktonic sample - Different types 

of chloroplasts (Chlammydomonas, Spirogyra, Zygnema, Ulothrix, Vaucheria, 

Oedogonium) - Estimation of total alkalinity, total chloride and reactive silicate in 

a water sample - Evaluation and comparative discussion of the results. 

 

 

 2- Diploma in Bacteriology (B B) 

B B ï 520 

(3 cr. h) 
2h Th + 1h Pr 

Applied Bacteriology                                                                     ϣуЧуϡГϦ ϝуϮнЮнтϽϧЫϠ 

Fermentation Industry: Requirememts of industrial fermentation - Elements of 

industrial fermentation - Equipments (batch and continuous proceses) - Product 

Recovery - Waste disposal and by - products - Quality Control of industrial 

products - Fermented Industrial Products: Pharmaceuticals Products: Antibiotics 

(Penicillin - Streptomycin) - Steroids - hormones (insulin) - Vaccines - Vitamins - 

Production of Organic Products: organic acids - Alcohols - Amino acids (Lysine - 

glutamic acid) - Enzymes (Proteases- amylases) - Solvents - Fuels (ethanol - 

methane) ï Cellulose - Petroleum products - Recovery of mineral resources - 

microbial mining - Bacterial Activities in: Bioremediation - Deterioration of 

materials as paper products, textiles   and painted surfaces - Production of toxins 

for insect control - Food Microbiology: Food spoilage and preservation - 

Fermented beverages - Dairy products - Single cell protein - Water microbiology: 

Distribution of bacteria in water - Role of aquatic bacteria in the food chains - 

Analysis of water - Treatment of disposal water - Air microbiology: Techniques 

for sampling bacteria from air - Origin of bacteria of the atmosphere - Kinds of 

bacteria in the atmosphere. 

Practical Course 

Lactic acid production - Veniger Production - Youghurt Production - Canned 

Food Spoilage - Selective & differential media. 

B B ï 521 

(2 cr. h) 
1h Th + 1h Pr 

Biochemistry                                                                                           онуϲ ̭ϝгуЪ 

The function of secondary metabolites in plants: a secondary metabolites often 

protect plants from pathogenic micro-organisms and herbivores - Formation of 

phytoalexins in response to microbial infection - Alkaloids comprise avariety of 

heterocylic secondary metabolites - Some plants emit prussic acid or volatil 

mustard oil when wounded - Plants protect themselves by tricking herbivores 

with false amino acids - Biochemistry of plant defense reactions: Oxidative 

stress: Reactive oxgyen species (Structure and sources) - Anti oxidant defense 

system pathway - Ascorbate - glutathione cycle and non enzymatic antioxidants - 

Regulation of enzyme activity - Allosteric regulation - Covalent modifications of 

protein structure - Association and dissociation of subunits. 

Practical Course 
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Separation of amino acids columns (Dow 50) - a. Quantitative estimation of 

amino acids. - b. Quantitative estimation of proteins - Separation of proteins 

using column chromatography DEAF cellulose sephadex G100 - Polyacrylamide 

gel electrophoresis, SDS Page - Estimation of DNA and RNA - Estimation of 

alkaloids and phenolic compounds (anthocyanin and Belacyanin) - Quantitative 

estimation of reducing and non-reducing sugars using spectrophotometric method 

- Separation and estimation of plant pigments using thin layer - Chromatography. 

B B ï 522 

(2 cr. h) 
1h Th + 1h Pr 

Bacteriological Analysis                                                               ϣуϮнЮнтϽϧЫϠ ϤыуЯϳϦ 

Culture transfer technique - Techniques for isolation of pure cultures: Isolation of 

discrete colonies from a mixed culture - isolation of pure cultures from a: Spread 

- plate or Streak - plate preparation - Culture characteristics of bacterial colonies - 

Serial dilution-agar plating procedure for quantitative viable cells - Biochemical 

activities: Carbohydrate fermentation - Voges - prauskauer test - Indol production 

test - Methyl red test - Citrate utilization - Hydrogen sulfide test - Urease test - 

Litmus milk reactions - Nitrate reduction test - Catalase test - Oxidase test - 

Chemical agents of the control of bacterial growth : Disinfectants and      

antiseptics: Phenol coefficient - Agar plant  sensitivity method - Bacteriological 

analysis of food: Bacteriological analysis of food products: Bacterial  count - 

Bacteriological analysis of water: Standard qualitative analysis of water - 

Determination of the most probable number: Presumptive test - Confirmed test - 

Completed test - Quantitative analysis of water using membrane filter method - 

Bacteriological analysis of soil: Bacterial populations in soil : Enumeration - 

Bacterial genetics: Isolation of streptomycin resistant mutant. 

Practical Course 

Culture transfer technique - Techniques for isolation of pure cultures: Isolation of 

discrete colonies from a mixed culture - Isolation of pure cultures from a: Spread- 

plate - Streak-plate preparation. - Culture characterstics of bacterial colonies - 

Serial dilution-agar plating procedure for quantitative viable cells - Biochemical 

activities: Carbohydrate fermentation - Voges- Prauskauer test - Indol production 

test - Methyl red test - Citrate utilization - Hydrogen sulfide test - Urease test - 

Litmus milk reactions - Nitrate reduction test - Catalase test - Oxidase test. 

Chemical agents for bacterial growth: Disinfectants and antiseptics: Phenol 

coefficient - Agar plate sensitivity method. Bacteriological analysis of food: 

Bacteriological analysis of food products: Bacterial count - Bacteriological 

analysis of water - Standard qualitative analysis of water - Determination of the 

most probable number: Presumptive test - Confirmed test - Completed test - 

Quantitative analysis of water using membrane filter method - Bacteriological 

analysis of soil: Bacterial populations in soil: Enumeration - Bacterial genetics: 

Isolation of streptomycin resistant mutant. 

B B ï 523 

(3 cr. h) 
2h Th + 1h Pr 

Molecular Biology                                                                           ϣуϛтϿϯЮϜ ϝуϮнЮнуϡЮϜ 

The chromosome - The gene - Nucleic acid (chemical structure) - DNA 

replication - RNA and protein synthesis: Transcription - Translation - Genetic 

code - Regulation of gene expression - Repression and induction - Operon Model 

of gene expression - Recombinant - DNA and Biotechnology: The advent of 

recombinant DNA technology - Genetic engineering - Recombinant DNA 

procedures - Biotechnology tools  and techniques - Restriction enzymes - Vectors 

- Methods of inserting foreign DNA into cells - Source of DNA - Gene libraries - 

Complementary DNA - Synthetic DNA - Selecting clone - Application of genetic 

engineering: Medical therapy - DNA finger print - Gene therapy - PCR - 

Agricultural application - Safty issues - Future of genetic engineering. 
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Practical Course 

Prokaryotic and Eukaryotic cells - The Nucleus - Chromosomes and cell divisions 

- Extraction of DNA (concept and protocol) ï Primers - Polymerase Chain 

Reaction (concept and protocol) - Extraction of RNAs (concept and protocol) - 

cDNA synthesis (Reverse transcriptase) - DNA and cDNA - Gene sequencing 

(models) - Sites and software used for alignments of gene sequences - Gene 

cloning - Gene expression - How to use molecular biology in biotechnology. 
B B ï 524 

(3 cr. h) 
2h Th + 1h Pr 

Medical Bacteriology                                                                        ϠЫϧϽтϮнЮнϝу ϣуϡА  

Basic Bacteriology: Classification of medically important pathogens - Normal 

flora ï Pathogenesis - Laboratory diagnosis - Antimicrobial drugs: Mechanism of 

action ï Resistance - Bacterial vaccines -Clinical Bacteriology: Overview of the 

major pathogens and introduction to anaerobic bacteria - Gram-positive cocci & 

rods - Gram-negative cocci & rods - Gram-negative rods related to enteric tract - 

Gram-negative rods related to respiratory tract -  Mycobacteria -  Actinomycetes -  

Mycoplasmas -  Spirochaetes -  Chlamydiae -  Rickettsiae - Basic Virology: 

Classification of medically important viruses - Pathogenesis - Host defense -  

Laboratory diagnosis - Antiviral drugs - Viral vaccines - Clinical Virology: DNA 

& RNA enveloped viruses - DNA & RNA nonenveloped viruses - Examples: 

Hepatitis, tumor viruses AIDS - Mycology: Overview of the major mycological 

diseases - Cutaneous & subcutaneous mycoses - Systemic mycoses - 

Opportunistic mycoses ï Parasitology: Intestinal & urogenital protozoa - Blood & 

tissue protozoa ï Cestodes - Trematodes Nematodes. 

 

Practical Course 

Laboratory investigation for bacterial diseases infecting: respiratory system ï 

gastrointestinal system ï urinary system food ï poi-seining ï Laboratory 

investigation for fungal dermatophytes. 
B B ï 525 

(2 cr. h) 
1h Th + 1h Pr 

Immunity                                                                                                        ϣКϝзгЮϜ 

Means of pathogen transmission - Entry of pathogen - Types of diseases - Toxins: 

Exotoxins - Endotoxins - Resistance of diseases: Non susceptibility - Natural 

resistance (general, physical, chemical, biological) - Immunity - lnnate - Acquired 

- Characteristics of immune systems: Properties of antigens - Properties of 

antibodies - Structure of antibodies - Classes of antibodies - Cells and Tissues of 

the lmmune system - Properties of lmmune Responses - Factors that Modifying 

lmmune Responses - lmmunological Disorders - Hypersensitivity:                    - 

lmmediate (type I) - Cytotoxic (type II) - lmmune complex (type III) - Delayed 

(type IV) - Autoimmune Disorders - lmmunodifficiency diseases - Practical 

Aspects of lmmunity - Measurememts of Humoral lmmunity (Antibodies): 

Precipitation Reactions ï lmmunoelect-rophoresis - Agglutination Tests - 

Complement Fixation tests - Radioimmunoassays. 

Practical Course: Immunity and Serology Serological Reactions - Serological 

Reactions ï Neutralization - Precipitation ï Agglutination ï Flocculation - 

Complement fixation - Fluorescent Antibody Techniques - Radioimmuno assay 

(RIA) - The Radio allergosorbent test (RAST) - Enzyme-Linked Immuno sorbent 

Assay (ELLSA) 629 - Monoclonal Antibody - Gene Probes. 

B B ï 526 

(3 cr. h) 
2h Th + 1h Pr 

Bacterial plant Diseases  and control                                     йвмϝЧвм йтϽуϧЫϠ ЌϜϽвϒ 

Plant pathology: The concept of disease in plants - Types of plant disease - 

Parasitism and pathogenicity - Host range of pathogens - Development of disease 

in plants - Stages in the development of disease - Host parasite interaction - How 

pathogen attack plants: Mechanical foree - Chemmical foree - Environmental 
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Effects on the development of infectious plant disease: Effect of  Temperature - 

Effect of  Moisture - Effect of  Wind - Effect of  Light - Effect of  Soil PH and 

structrue - Effect of  Host - plant nutrition - Effect of -  Herbicides - Control of 

plant diseases - plant diseases cased by bacteria - Baeterial spots and blights              

- Bacterial blights of bean - Angular leaf spot of cucumber - Angular leaf spot of 

cotton - Bacterial leaf spot and blight of cereals and grasses - Bacterial leaf spot 

of tomato and pepper          - Bacterial  spot of  stone fruits - Bacterial speck of 

tomato - Bacterial Vascular wilt: Bacterial wilt of cucurbits - Fire bight of pear 

and apple - Ring rot of potato - Bacterial canker and wilt of tomato - Blak rot of 

crucifers - Southern bacterial wilt of solonaceous plant - Bacterial soft rots: 

Bacterial soft rots of vegetables- Bacterial galls: Crown gall - Bacterial cankers: 

Bacterial canker and gammosis of stone fruit trees - Citrus canker - Bacterial 

scabs: Common scab of potato - Mycoplasmas and Mycoplasma - like organisms 

as plant pathogens: Mycoplasma diseases of potato - Plant diseases caused by 

MLOS - Grassy shoot diseases of sugarcane - Citrus greening - Little leaf of 

Eggplant. 
Practical Course 

Different types of pacterial diseases in plants ï Parasitism and pathogenecity ï 

Host range ï Development of disease in plants ï Host parasite interaction ï How 

pathogen attack plants: mechanical, chemical or environmental methods ï 

environmental effects on the disease development: temperature, humidity ï wired 

light, soil pH, soil structure ï Effect of host ï Plant nutrition ï herbicides ï 

Control of the following plant diseases: bacterial spots and blights of bean, 

cucumber, cotton, cereals, grasses, tomato, pepper, stone fruits ï Vascular wilt of 

cucurbits, pear & apple, sloanaceous plant and cruciferae Crowngall ï bacterial 

cancer common scab of potato ï mycoplasure in potato gammosis. 

B B ï 527 

(3 cr. h) 
2h Th + 1h Pr 

Physiology of Bacteria                                                                    ϝтϽϧЫϡЮϜ ϝуϮнЮнуЃТ 

Enzymes: General Characters &Nomenclature - Genetic expression & specificity 

- Classification & Factors affecting activity - Allosteric enzmes - Isozymes & 

ribozymes - Regulation of enzmes: Induction - Repression & derepression ï 

Proenzmes - Organization of multienzme system - Clinical Enzmes - Metabolic 

Regulation & Channeling - The intercom-nectedness of biochemical reactions: 

Carbohydrate metabolism (catabolism & synthesis) - Protein merabolism 

(catabolism & synthesis) - Lipid metabolism (catabolism & synthesis) - 

Nutritional patterns among organisms Practical course: The bacterial Growth 

curve - Serial - Dilution Agar plating - Antibiotics as Chemotherapeutic agents - 

Clinical Enzymes: - Transaminases (SGOT & SGPT) - Alkaline & acid 

phosphatases - Amylase - Nitrate reductase - Proteases - Lipases. 

Practical Course 

The bacterial growth curve - Quantitative determination of nitrate reductase - 

Quantitative determination of transferase (SGOT, SGPT) - Quantitative 

determination of phosphatase - Quantitative determination of amylase - 

Quantitative determination of cellulase - Quantitative determination of protease - 

Qualitative determination of lipase. 

B B ï 528 

(2 cr. h) 
1h Th + 1h Pr 

Soil Microbiology                                                                         ϣϠϽϧЮϜ ϝуϮнЮнуϠмϽЫув 
Microbial ecology: The soil environment - general ï description - profiles and 

horizons - differences among soils -  Physical and chemical considerations - 

organic (humus) - Microbial groups: distribution and abundance - environmental 

influences - Microbial and generic group -  Nutrition and dominant flora - activity 

and function of : Bacteria , actinomycetes, Fungi, algae, protozoa ,Non - 
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Protozoan fauna Viruses, phages, lysis , lysogeny , practical and ecological 

significance - Some Aspects of Microbiol physiology: Nutrition ï growth - 

Biochemical considerations- Enzmatic activity in soil - The carbon cycle and 

organic matter decomposition: Changes during decomposition - Flora - 

assimilation and Mineralization - Microbiology, Factors governing 

decomposition, Flora, Biochemistry of: Cellulose, Hemicelluloses, lignin, Other 

Polysaccharides(starch, pectic substances, inulin, chitin) - The Nitrogen cycle: 

Mineralization and immobilization - Microbiology - environmental influences - 

Nucleic acid - Urea - Nitrification - Denitrification - Nitrogen fixation - Microbial 

Transformation of phosph-orrus, Mineralization and lmmobilization - 

solubilization - Flora - Microbial Transformations of sulfur : mineralization and 

immobilization - Transformations of other elements - Pesticides: their effects - 

persistence - their metabolism. 

Practical Course 

Effect of different depths on microbial population - Effect of different soil types 

on microbial population - Effect of different ammendments to soil - Effect of 

reclamation on microbial population - Effect of different biocides on microbial 

population -Determination of calcium carbonate % in soil. 

B B ï 529 

(2 cr. h) 
1h Th + 1h Pr 

Bacterial Diversity and Classification                         ϝтϽϧЫϡЮϜ буЃЧϦм пϮнЮнтϽϧЫϠ ИнзϦ  

Criteria for classification of bacteria - Bacterial groups: Gram - negative bacteria: 

Sprirochaetes - aerobic spiral and curved rods - aerobic rods and cocci - 

Facultative anaerobic bacteria - Anaerobic rods and cocci - Sulfate reducing 

bacteria - Rickettsiae and chlamydias - Mycoplasmas - Other Gram negative 

bacteria: Photo trophs - Chemotrophs - Glinding bacteria - Sheathed bacteria - 

budding and or appendaged bacteria - Gram - Pasitive bacteria: Gram positive 

cocci - Lactic acid bacteria - Gram positive rods - Endospore - forming bacteria - 

Asporogenous gram positive rods - Streptomyces and related bacteria - The 

Archaeobacteria: Methanogenic bacteria - Extreme halophiles - Sulfer dependent 

extreme thermophiles. 

Practical Course 

Laboratory equipments and Culture media - Techniques for isolation of pure 

cultudre - Determination of the quantitative viable cells - Bacterial staining - 

Culture characterization - Biochemical activities of bacteria - Hydrolysis, casein, 

gelatin liquefaction, carbohydrate fermentation, indol, citrate, urease, oxidase, 

litmus milk nitrate reduction catala - Microbiology of food - Microbiology  Water 

- Microbiology soil -  Isolation of antibiotic producing bacteria and determination 

of antimicrobial spectrum of isolates. 
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C- Course contents for M. Sc. Degree 
 

Code No. Course name and contents 

 1- M. Sc. Degree in Phycology (B P) 

B ï 601  

(2 cr. h) 

Radiation Biology                                                                           ϣуКϝЛІϜ ϝуϮнЮнуϠ 

Nature of Radioactivity: Atomic Structure - Isotope - Type of Radioactive decay 

-Radiation Energy - Radioactive Decay and Half - life ï Radioactivity: Unit of 

radioactivity - Carrier and Specific Activity - Interaction of Radioactivity With 

matter: Alpha Particle - Negatron particle - Gamma Ray - Detection and 

Measurement of Radioactivity - The Scintillation Counter: Solid Scintillation 

Counter - Gamma Counter Calibration -  Liquid Scintillation Counter: Quenching 

of liquid Scintillation - Quenching Correction: Internal Standard Methods - 

Channels ration method - Application of radioisotopes in biological Science 

Metabolism: Metablic Pathways - Studies of absorption, Accumulation and 

Translocation - Pharmacological studies - Analytica Application: Enzymatic 

studies - Isotope Dilution Analysis (IDA) - Radioimmunoassay -  Radiodating - 

Molecular Biology - Clinical Diagnosis - Sterilization of food and equipment ï 

Mutagen. 

M S ï 676 

(2 cr. h) 

Biostatistics                                                                                            онуϲ ̭ϝЋϲϖ 

From M. Sc. in Statistical Mathematics 

C A ï 626  

(2 cr. h) 

Instrumental Microanalyses                                                          ϢϿлϮϒϣЧуЦϸ ЭуЮϝϳϦ 

From M. Sc. in Analytical Chemistry 

B P ï 610  

(2 cr. h) 

Soil Algae                                                                                               ϣϠϽϧЮϜ ϟЮϝϳА 

Terrestrial Algae: Aerophytes: Epiphyllophytes ï Epiphloeophytes ï 

Epizoophytes ï Lithophytes - Edaphophytes: Epiterranean ï Subterranean ï 

Casuals - Subterranean Algae: Deserts - The Antarctic - Depth Distribution - Soil  

Stabilization and conditions -   Algae and Soil Types - Nitrogen Fixation - 

Temporary Algal Associations - Factors Affecting Soil Algal Maintenance and 

Distribution: The physical Environment: Temperature ï Illumination ï Soil 

Moisture ï Soil Texture ï Topography of Soil - The Chemical Environment: 

Nutrients ï Gases ï Toxins - The Biological Environment - Effects of Alagal 

Populations on Physics and Chemistry of Soil - Productivity and Importance - 

Succession of Soil Algae. 

B P ï 611  

(3 cr. h) 

Marine Algae                                                                                     ϣтϽϳϡЮϜ ϟЮϝϳГЮϜ 
Marine Algal Habitats and General Conditions of Life: Open water - The Littoral 

Region: Sub-littoral zone ï Intertidal zone ï Supratidal zone - Marine 

Communities: Lithophytic communities ï Psammophytes ï Epiphytes and drifts 

ïCoral reefs ï Sea coasts (sporling and crustose stages) ï The belts of algae 

(Epipsammon ï Endopsammon ï Endolithon ï Artificial surfaces) ï Mangrove 

communities ï Phytoplankton communities - Kinds of Marine Algae: 

Chlorophyceae ï Cyanophyceae ï Chrysophyceae ï Xanthophyceae ï 

Rhodophyceae ï Phaeophyceae ï Diatoms ï Dinophytes - Biology of Seaweeds: 

Cell structure ï Thallus structure ï Population biology ï Life histories ï 

Morphogenesis of algal thalli ï Germination and attachment of Spores ï 

Reproduction. 

The Ecology of Seaweeds, Zonation and Succession: General features of 

biological zonation on rocky shores - Quantitative ecological studies of zonation 

- Factors controlling distribution of seaweed species - Succession in seaweed 

communities - The Sea as Environment for Algal Growth: Light in the sea - 
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Temperature and salinity within the photic zone - Chemistry of the photic zone - 

Environmental problems unique to intertidal habitahs - Nutrient uptake - Primary 

productivity in the sea - Importance of seaweeds - Problems caused by seaweeds 

- Management practices of seaweeds: Algicides ï Harvesting ï Biological 

controls. 

B P ï 612  

(3 cr. h) 

Fresh-Water Algae                                                                        ϣϠϻЛЮϜ иϝугЮϜ ϟЮϝϳА 

The structure of aquatic ecosystems and their algal composition: Snow and ice 

flora (Kryoflora): Aerial epiphytic algae and aerial epilithic algae - Springs and 

flowing waters: Springs: Cold and hot springs - Streams and rivers: epiphytic, 

epilithic-epipelic and phytoplankton communities - Bogs and swamps - Ponds: 

Temporarily attached communities- phytoplankton- epiphytic - endophytic - 

epilithic- epipelic- epipsammic- epizooic- endozooic- rhizobenthos - Factors 

affecting the growth and distribution of algae: Ecological factors: Physiographic 

factors: Degree of shelters or exposure to waves- wave action- tidal range- tidal 

currents- silt load - Intertidal  exposure- continuous exposure and submergence - 

Physical factors:         Substrate, pressure, illumination (quality of light 

penetration- light duration- light intensity, chromatic adaptation), temperature 

(seasonal variations, thermal stratification, upwelling, heat cycles, fall overturn, 

heating and cooling of the epilimnion or mixed layer) - Chemical factors: pH - 

inorganic and organic nutrients-O2 and CO2 content (measurements, diffusion 

from the atmosphere, photosynthesis, diel and seasonal changes in streams) - 

Biological factors: Antagonism, synergy, competition, allelopathy, grazing, 

parasitism. Production and Productivity - Organisms in streams: The major 

groups of organisms, algae and macrophytes - Phytoplankton: measurement, 

effect of cell shape, change in density, effect of size, seasonal variation - Algal 

assemblages in wetlands: the role of algae in wetlands,    species composition and 

production - Nuisance freshwater algae and their control. 

B P ï 613  

(2 cr. h) 

Identification of Water Algae                                               иϝугЮϜ ϟЮϝϳА пЯК РϽЛϧЮϜ 

Collection methods of both marine and fresh water algae - Collection stations of 

freshwater algae - Common genera of freshwater algae - Collection stations of 

marine algae - Distribution of marine algae on different locations - Synopsis of 

the algal phyla - Methods used in the study of planktonic species - Preservation 

and storing of the catch - Counting of the different organisms - Examination and 

description of the samples - Unialgal cultures as a means for species 

identification - Preparation for electron microscopy - General hints for 

identification - Key to the order and species and how to use the different keys. 

B P ï 614  

(2 cr. h) 

Biotic Relationships in  Aquatic Habitats           ϣуϚϝгЮϜ ϤϝϛуϡЮϜ пТ ϣуϮнЮнуϡЮϜ ϤϝЦыЛЮϜ 

Populations:  Annual, Pseudo-annual, biannual, and perennial - Communities: 

Structure and characterization - Ecosystems: Freshwater, estuarine and marine 

ecosystems - Succession and modeling strategies - Algae in biotic associations: 

Types and importance of algal biotic associations: Algal symbiotic relationships - 

Gymnosperm & alga (Cycus & Nostoc sp.) - Angiosperm &alga (Gunnera & 

Nostoc punctiforme) - Fern & alga (Azolla & Anabaena) - Fungus & alga 

(lichens): Types and morphology of lichens,             types of algae & fungi found 

in such type of associations, structure and reproduction of lichens - Algae - 

Invertebrate associations: Platymonas & Convoluta - Chlorella & Hydra           - 

Chlorella & Paramecium - Zooxonthellae & Coelenterates - Algae as Parasites or 

pathogens: Algae defenses against pathogen - Detrital food webs and pathogens 

of algae - Biotic interactions of seaweeds: Competition: Interference competition, 

epiphytism,         alellopathy , exploitative competition - Grazing: Impact of 




