The protocol of postgraduate studies
Faculty of Scienca Cairo University

The presemd protocolis considereds a development of the formeegulations in the following aspects.

The identification of a number oégulatory articles including 5afrticles distributedamong5 parts.

The introduction of new diplomas in some applied fields considered to be important for scientists.
Development of thést of curriculathroughadditioral newcourses.

Avoidance of problems related tioet appication of theformer protocal particularly in registration, examination
and award

Development of the conclusive examination systemMhrD. studens to become more appropriate for the
distinguished scientific level of this degree.

6. Adoption of the credit hour systef@HS) in studying programs

PODPE

o

Table (1). Diplomasawarded by the university, as required fromFheulty.

Specializ

Department Specializations ation
Name & Code P
Code
1- Nuclear Reactors
I Physics 2- Radiation Physics
| P) 3- Solar Energy
| 4- Material Science
5- Computational Physics
1- Analytical Chemistry
Chemistry 2- Applied Organic Chemistry
© 3- Biochemistry
4- Electrochemistry
| Botany 1- Applied Microbiology (BA)
(B) 2- Bacteriolog BB

1- Enviromental Sciences

Zoology )
) 2 - Invertebrates and Parasitology

3- Applied Bioscience

1- Ore and Mineral Exploration

2- Environmental Geology

3- Geological appications in Archaeological SiteRestoration

G) 4- Geoinformatics in Earth and Environmental Sciences
5- Petroleum Geology

6- Hydrogeology

7- Engineering Geology

Geology

1- Space Physics
2- Space Dynamics

Astronomy &
Meteorology

(A) 3- Meteorology
4- Air Pollution
Entomology 1- Medical Insects (EM)
(E) 2- Insect Environmental Informatics (EEI)
Geogf;ysms 1- Applied Geophysics (GPA)
Biophysics . .
(BP) 1- Health Biophysics (BPH)




Department
Name & Code

Mathematics

Physics

Chemistry

Zoology
2

Geology
(©)

Astronomy &
Meteorology
(A)

Specializations

1- Pure Mathematics

Table (2). M. Sc. Degreeawarded by the university, as required from theuRy:.

Specialization
Code

2- Classical Applied Mathematics

3- Modern applied Mathematics

4- Statistical Mathematics

5- Computational Sciences.
1- Theoretical Physics

2- Nuclear Physics

3- Solid State Physics

4- Experimental Physics
1- Inorganic Chemistry

2- Physical Chemistry

3- Analytical Chemistry

4- Organic Chemistry

5- Biochemistry

6- Biotechnolog
1- Phycology

2- Microbiology

3- Plant Ecology

4- Plant Physiology

5- Flora and Taxonomy

6- Cytology and Genetics
1- Molecular and integrated physiology

2- Invertebrates and Parasitology

3- Immunology

4- Animal Ecology

5-Cell Biology, Histology and Genetics

6- Comparative Anatomy and Embryology
1- Structure Geology and Tectonics

2- Stratigraphy and Paleontology

3- Environmental Geology

4- Petroleum Geology

5- Sedimentary and Sedimentation Geology

6- Mineralogy, Petrology andOre Deposites

7- Engineering Geology

8- Geochemistry

9- Hydrogeology
1- Space Physics

2- Space Dynamics

3- Meteorology

4- Mathematical Astronomy

5- Astrophysics




1- Insect Ecology

2- Medical and Vetrinary insects

3- Insect control

4- Insect Physiology and Cell Biology

5- Insect structure and Growth Biology

6- Insect Biochemistry and Molecular Sciences
7- Insect Taxonomy and Classification

Entomology

(E)

Geophysics

oP 1- Geophysics (GPGP)

1- Medical Biophysics
2- Molecular Biophysics-
3- Environmental Biophysics

Biophysics
(BP)

Table (3). Ph.D. Degreesawarded by the university, as required from theuty.

Specialization
Code

Department

Name & Code Specializations

1- Pure Mathematics

2- Classical Applied Mathematics
3- Modern applied Mathematics
4- Statistical Mathematics

5- Computational Sciences.

Mathematics
(M)

1- Theoretical Physics
Physics 2- Nuclear Physics

(P) 3- Solid State Physics
4- Experimental Physics

1- Inorganic Chemistry
2- Physical Chemistry
3- Analytical Chemistry
4- Organic Chemistry
5- Biochemistry

Chemistry
(®)

1- Phycology

2- Microbiology

3- Plant Ecology

4- Plant Physiology

5- Flora and Taxonomy
6- Cytology and Genetics

1 - Molecular and Integrated Physiology
2- Invertebrates and Parasitology

3- Immunology

4- Animal Ecology

5- Cell Biology, Histology and Genetics
6- Comparative Anatomy & Embryology




Geology
(©)

Astronomy &
Meteorology

(A)

Entomology

(E)

Geophysics
(GP)

Biophysics
(BP)

1- Structure Geology and Tectonic

2- Stratigraphy and Paleontology

3- Environmental Geology

4- Petroleum Geology

5- Sedimentary and Sedimentation Geology

6- Mineralogy, Petrology and Ore Deposites

7- Engineering Geology

8- Geochenistry

9- Hydrogeology
1- Space Sciences

2- Meteorology

3- Mathematical Astronomy

4- Astrophysics
1- Insed Ecology

2- Medical and Vetrinary insects

3- Insect control

4- Insect Physiology and Cell Biology

5- Insect structure and Growth Biology

6- Insect Biochemistry and Molecular Sciences

7- Insect Taxonomy and Classication
1- Geophysics

1- Medical Biophysics

(GPGP)

2- Molecular Biophysics

3- Environmental Biophysics




The regulations include the following entries:
l. General rules includinthe aticles regulatingnatriculation registrationgxaminations and award
Il. Diploma of postgraduate studies

1. MasterDegree

V. Doctor ofPhilosophyDegree
V. Doctor of Science Bgree
VI. List of curricula

VII.  Syllabi of thecurricula

|. General rules

Article (1): The academicyear
The academic year of postgraduate studies starts in October and lasts for 3@stueiskand examsap 2
semesters, interrupted by a ryelar vacation of 2 weeks, as determined by the faculty board.

Article (2): Admission calendar

a. Application formsfor the admission for diplomas and masters are presented once per year, during July, to t
faculty administration of postgraduate studies. Results of acceptance will be announced in September &
the fulfillment of all documents and payment of feese Tihst semester begins in October and the second in
February.

b- For foreign students, matriculation requests are submitted to the faculty dNowemberfor the first

semesteand during March for the second semester as a preliminary step for thesargcprocedures of

registration.

Article (3): Registration terms

a. Approval of the concerned departmand Faculty boards.

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

c. Payment of the fees.

d. Administrators, asistamlecturersandscholarship holders are exempted from fees.

e. The board of the concerned department may add other conditions as necessary for the matriculatior
new students, and may as well determine the number of students according to the availableotapac
the department and the faculty.

Article (4): Suspended registration

According to suggestions of the concerned department board and the Committee of Postgraduate Stu
and Research (CPSR), the faculty board may suspend the registratierpostgraduate studemiploma- M.
Sc.- Ph.D.) for periods not longer, in their total sum, than 24 months. This suspension is applicable only for tt
following not the preceding years, and must take place in the proper duration of the studyheotgistration
extension periods in the following cases:

a. Military service: The student has to apply for suspension for the duration of his military service, anc
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 document
proving the necessity of traveling. These documents are necessaryfinaltidecision of suspension.

c. Sickness leaveThe student should apply for suspension for medical reasons, supporting his request |
an endorsed certificate from the medical administration of the university, specifying his sickness. Tt
leave should not bess 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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Article (5): Withdrawal (revocation)

The faculty board may accept the request for revocation presented by the student after the approva
the CPSR, the board of the concerned department and the suervisor
The faculty board may accept the request forcation 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 dudent will be deprived fronattendingthe examinatiorof coursesjn which his attendance was
less than 75%. Thideprivation is based onraport oftutor of these coursesd notification othe department
boardfollowed bythe approval of th€ PSR andhe faculty board. In this case, the student waltbnsideredo
have failed thicourse andhis will be counted out fromhis chance®f attending exams. Th&tudent will be
notified though the faculty

Article (8): Coding system of courses

a. Courses will be encoded as follows:

The symbol code of the corroed departmengs inTables (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 MSc student (code: 600)
3. Courses for PID. students (code: 700)

c. The code number representing the level of the course will be placed in the hundreds digit, while tt
representing the number of the course, within the teaching program of the department, will be placed
ones and tens digits.

d. The deprtment may add new courses within the limit of numbers confined to the branch, after th
consent of the faculty board.

Article (9) Courses

Postgraduate courses are studied during one academic year for diploma and master. The conce
departments prepararricula and their corresponding credit hours, as well as the departments responsible f
teaching. These curricula will be approved by the CRf8Br to the &culty board.

Article (10): Credit hours
a. Each credit hour will be accorded 50 points ofrtieximum score of the course
b. Each credit houis accorded at leastne houss 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 postgraduadurses after their determination and adoption by the concerned
department boards.

Article (12) Evaluation of passing and failing scores
a. One of the followingevaluationsshould be applied in thappreciationestimation of the postgraduate
coursesas wdl as thegeneralof the student:



Appreciation

Distinguished of the t| 4points

Q 90
Very good O 80% 90% of | 3points
O 70

Good _ % < 80% of | 2points
Passed O 60% < 70% of 1 point
Failure < 60% of the total score.

b. The student will be awarded, upon request, a certificate including his evaluations in the differet
courses, in Arabic or English. The certificate will also include the title of each coursgpteziation
the percetage and the credit hours.

c. In thequalifying year, passing is evaluated according to the internal regulations governing the bachel
period in the faculty.

Article (13): Examination calendar
Exam of the first semester courses Wil held during Januarywhile 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 courkeetieand in case of passing
he is granted tpassedft@%)i mum | i mit of A

Article (15): Examination plea

The faculty board may accept pleas requested by a student from attending an exam for two times ©
during his study, provided that the plea is requested prior to the examination, supported by an acceymable re.
to the CPSR and approved by the faculty board.

Article (16): Re-registration

a. Whenthe registration of the studentaancelledbased on any of theause®f articles 529, 38, or 48 of
the protocol the faculty boardnay registerthe student afterre year of the revocatipas proposed by
the board of the concerned department and after the consent of the CPSR. The reregistered student
be subjected to the rulegpplied for freshmen (article B1The student may be exempted from some
courses oftte Pre-Masteryear if he has already passed them during the period not exceeding 5 years ar
after the consent of the concerned departmRetjuests for reegistration must be presented at the
determined calendar according to article (2) and the geregstnation rules article (3) as well as the
special terms of registration for each degree.

b. Demonstrators ssistaant lecturerdoound bylimited period of time for the execution of master and
doctorate degreemay reregister directly after the conserittbe 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 montf
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 supsgvasi the matters of each of these diplomas.
The selected members of the scientific board are; the head of the indadpadmentsn the diploma, in
addition to the tutors of the courses. The scientific board are headed by the vice dean for PSR. N
interdisciplinary diplomas may hetroduced according to proposals of the CPSR and the consent of the facult
board.



Article (19): Academic Guidance

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

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

Article (20): Supervising scientific theses

1.

2.
3.

© ©

The maximum numbers of supervisors in a Master thesis is three, while in doctorate thesis theisiumbe
Four.

In the case of scientific channels a foreign supervisor may be added to the supervising committee.
The number of theses concurrently supervised by the same staff member should not exceed 10
addition to supervising theses @émonstrators andssistantsand a maximum of 3 theses of foreign
students, in accordance with the decision of the faculty board as well as the university board
postgraduate studies.

Requests for lease for single supervisors are denied until the supervisor presents repohs Himsgst
under his supervision, and proposes an alternative supervisor.

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

The staff member is prohibited from supervising a thesis presented & kéxiup to the fourth degree

and the same applies for the jury committee.

The name of a deceased supervisor is retained on the thesis, if he had supervised the thesis for hal
duration of supervision.

A deceased supervisor deserves part of the sigmmvieward relative to the duration of the supervision.
The jury committee should not be formed before the elapse of at least 6 months from the date of addit
of a new supervisor provided that the remaining period of registration validity would alldiaat

Article (21): Seminars
The student should hold a Seminar one month before registration for either M.Sc. or Ph.D. and before
submission of the thesis.

Article (22): Scientific thess

a

b-

When accomplished, the thesis is signed by the supesyvasat 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 th

subject according to the relevant regulations.

The principal supervisor should present a request tadépartment bard for the formation of jury

committee, according tarticle (2) of theprotocol 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 tguhes, 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 jul
committee.

After the acceptance of the thesis by the jwgmmittee, and accomplisment of necessary

amendments, the student should suldoutr C. D.andfour hard copies of the thesis approved by the

headof the department, in addition to 5 summaries in both Arabic and English approved by the princip:

supervsor and the head of the concerned department, to the administration of PSR of the faculty

According to the decision of the university board of PSR,MheSc. thesis should not be submitted

before an elapse of one year fragyistration approval byhe unversity, and not from the date of

faculty approval.

According to the decision of the university board of PSR,RheD.thesis should not be submitted

before an elapse ofvo year from registration approval by the university.



Article (23): The jury committee

a.

b.

C.

Based on a proposal of the concerned department, and with the approval of the CPSR, the board of
faculty forms a jury committee of three members, to examine the thesis, selected as follows:
For master thesis the committee is formed of the prah@ppervisor (sfone vote), one professor from
the Egyptianuniversities and one professor or associate professorfér@ign universities.
For doctorate thesiieé committee is formed of the principal supervisor(s) (one vote) and two professors
or assaiate professors from foreign universities.
The validity of the committee is 6 month from the date of the university board and could be renewe
only once.
Each member of the committee prepares a separate report about the thesis within a month from
reception. These reports are submitted to the board of the concerned department then tandPSR
forwarded to the board of the faculty, prior to its submission to the university board.
Each member of the committee may recommend in his report one of the figllemeommendations
1. Acceptanceof 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 theguafter accomplishing the corrections within a determined
period
5. Refusal of the thesis.
The thesis is then returned to the student to fulfill any deficiencies noted by the committee. The stude
is allowed convenient period of time to accomplish all megoents, taking into consideration the
validity period of the committee and the registration period as well. Corrections should be execute
under the supervision of the supervisors and approved by the head of the department.
Terms of inquiry of foreign jtors
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 eémine more than one thesis concurrently
c. The number of thes examined by the juror should not exceedh8sesin one
academic year.
d. The field of specialization of the juror should be similar to that of the thesis subject
under consideration.
3. For doctorag thesis jurors shubd be selected from two different universities.
4. The board of the faculty may introduce changes into the formation of the jury committee if
necessary.
Theformation of the committee should be within two month of the acceptance oftie |
The juror acceptance should be incldtlee name of theandidateand the title of the thesis.

o U

ll. Post graduate Diploma

Article (24): Fields of study

Cairo University award postgraduate diploma in onétbe available specializations in the fagudif

science(table 1). The certificate should specify the title of the awarded diploma. New diploma may b
introduced based on proposals from the departments and after the approval of the CPSR and the faculty bc
New diplomas may be introduced in asation with institutions from outside the university, awarding degrees
in specialized fields. Concerned department are responsible for setting the regulating rules for the diplor
which are then presented to BBSR and the board of the faculty for apaio

Article (25): Registration terms

In addition to general terms of article 3, postgraduate student in all diplomas mussdd&dider

graduated in one of the faculties of sciencena Egyptiaruniversities or, its equivalent from one of the higher
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institutes approved by the supreme council of universities (SCU.). Students other. 8Barm@ders may be
matriculated in the required specialization af@ssingqualifying courses to fulfill the requirements of the
concerned departments. Thegmlifying courses are not countedthre 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 1
student will be dedicated to his tutorial, practiceldees and training. The number of credit hours for the
diplomas should not be less than 24 hours.

Article (27): Courses
a. The protocol determins the courses, the number of exam hours and credit hours specific for eacl
diploma.
b. Courses will be studied dag the whole academic ye@ro 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 stdiehtsare not counted amortige
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
600 of the master studies.

Article (28): Equalization of the courses

According to the suggestions made by concerned department, the fazadtyrbay considezquivalent
courseghat have beestudiedby the postgraduatstudent in the faculty or ar§CZU-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 tt
accepted pleas.
b. If the student had not paid the accordessfan compliance with the regulations.
c. If the students apply for withdrawal according to article (5).

[Il. Master Degree

Article (30): Fields of study

Cairo University awards the master degree of science, based on proposals from the faculty bos
through the study in the departments indicated in table (2). The certificate should include the name of t
department (the specialization) and the title of the thesis.

Article (31): Registration terms
In addition to the terms of article (3), student registefor Master degree must be:

a. B. Sc. hol der with score Agoodo at | east from
its equivalent from aninstituteapprovedy the SCU.

b. According to recommendations of the concerned departmentfathdty board may accept the
registration ofM. Sc. student, with a total B. Sc. score less than good, if the student has passed one
the postgraduate diplomas with a score fAdvery
by the SCU.

c. According to recommendations of the concerned department, the faculty board may accept forei
students awarded the B.Sc. degree from any faculty or institute approved by SCUge&vitra passed
ands c o r e initlgespedatization courses

d. The studat should be dedicated to his study fwotdays 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 attenc
the exam ofjualifying courses proposed by the concerned depants. The courses are not counted in
the credit hours of article 3.

Article (32): Duration of study
a. M. Sc. degree may be awarded after a minimum of one calendar year from the date of registrati

b.

(consent of the university board).

The maximum limitto obtainM.Sc. is 5 calendar years framgistrationdate, taking into consideration
the periods of suspendedgistration Registrationmay be extendetbr a maximum of one calendar
year, according to a request of the principal supervisor and the appfdii@ concerned department,
the CPSR and the faculty board.

The registration of master thesis should be within 5 years after passing the exams eMhst@rgear.
The student should successfully pass the exams of all courses ind@fifi (450)before the
registration for master degree.

Article (33): Courses

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

the curriculum under the code 600, according to the attached tables. These courbesasogted 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 theh€RgRlty board

appoins a principal supervisofrom the professors or associateofessorsin the faculty. One of the
lecturers, if approved by the faculty boanti one equivalent specialist from outside the faculty may take
part in the supervision. In all cases the number of supervisors should not exceed three.

If one of the supervias should travel abroad, the faculty board may keep the supervising committes
unchanged or, add another member, remove the absent supervisor from the committee, or both. °
decisionshould be according to the suggestion of the concerned departmentbdaitte approval of

the CPSR, in addition to a report presented by the supervisor prior to his leave and supported by
opinion of the principal supervisor, without breaching arti2@.(

The faculty board may change the supervising committee eitheanoyving or adding a supervisor or
both, according to the proposal of the principal supervisor and the approval of the concerned departm
board and PSR, without breaching article (RO

The principal supervisor should provide the concerned departmard ldgth an annual report at the
end of each academic year about the progress made by the student. The principal supervisor r
recommendkither the continuation or revocation of the registration.

Article (35): Study requirements
a. The total number of credhours for the award of master degie86

b.

The concerned department should determine the courses required for the specialization branch fr
courses adopted by the faculty board and the vice dean for PSR. The total number of hours should no
less tha 18 credit hours from cod#0 (not more thanl13 hours per semester).

The student should perform a research in a specific subject determined by the suapedvesgproved
from the concerned department board, the CPSR and the faculty board. The subesited ticcorded

18 credit hours.

Article (36): Equalization of the courses

According to suggestions made by the concerned department and the approval of theoORBR 0

the same level and specialization as master postgraduate shati¢sdalreadybeenstudied either in the
faculty or in any of the higher institutesjualized anépproved by the SCU, will beonsideredy the faculty
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board The student should have successfully passed these courses within the last 5 years prior to higsrregistre
for M. Sc.

Article (37): Terms of degree award

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

degree of master if the student fulfills the following terms:

a.
b.

C.

An elapse of at least one calendar year frond#te of registration (consent of university board).

The student should successfully pass the exams of all courses including the German language, before
registration for master degree. Prior to submitting the thesis the student should alROp&ks

The jury committee must approve the thesis and recommend the award of the degree, according
article (3).

Article (38): Revocation of registration

a.

The board of the faculty may cancel the registration of the studentfolltheing cases:

Failure ofthe student in any of theourses more than two timekhe student may present two pleas at
most during the whole period of registration in Bre-Masteryear. In exceptional conditions a third and
final plea may be accepted after the consent of thallmdahe department and the faculty, as well as the
university CPSR, if the student has failed in only one or two courses.

If the student has discontinued his study, or has proved to be not diligent in his research, and accorc
to the approval of the comrned department board, and the CPSR, bagetivo reports by the
supervisos.

If the jury committee rejects the thesis and recommehatsthe student should not be awarded the
degree.

If the degree was not awarded within the time period stated ateaf®), taking into consideration the
cases in which the registration was suspended.

A request submitted by the student for the revocation of his registration of masteratetjtbe agree

of the supervis&

If the student has not paid the fees in cbhamze with the relevant regulations. This is not applicable for
demonstratorsf the faculty.

I\VV. Doctorate degree

Article (39): Fields of study

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

departments of faculty of science (table 3), according to the suggestion of the faculty board. The certific:
should include the name of the department (and the specialization), as well as the title of the thesis.

Article (40): registration terms

a.
b.

C.

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

M. Sc. degree holder in the same specialization, awarded from ohe f#culties of science in the
Egyptianuniversities or, any equivalent degree awarded from a scientific institutevagddry the SCU.
The student submits a requestthe dean foregistrationafter the acceptance of a professor or an
associate professor to supervise thesigheThe requests presented to the board of the concerned
department for the adoption of supsren and the determination of the research field. After the
fulfillment of all the required documents, the file is presented to the C&8Rthernforwarded to the
faculty board.

Article (41): Duration of study
a. Ph.D. degree may be awarded after a mimimof 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 consideratic
the periods of suspended registration. Registration may bedextdor a maximum of one calendar
year, according to a request of the principal supervisor and the approval of the concerned departm
the CPSR and the faculty board.

Article (42): Study courses

Based on a request from the principal supervisor tharttapnt board may determine the specialization courses
for the student, selected from the curriculoode 700- in compliance with the rules of the concerned
departments and a maximum of 16 credit holifee supervisor can be able to request tapyc from other
programs (not more than four credit hours).

Article (43): Supervision
In addition to clauses of article4d, ¢ &d).
The supervision of a doctorate thesis nhaycollaborative between the members of supervision committee
belonging toCairo universty and another supervisor belonging to a foreign university recognized I3Che
without breaching article2().

Article (44): Plan of doctorate study

a. Specialization courses relevant to the subject of thestlassmentioned in articleZy

b. The studat should pass an exam in English language, the content and level of which previously adopt
by the faculty board. The student may be exempted from this exam sultnaits the necessary
documents proving that he has successfully passed the exam durirg ybars precedinghe
registrationdate.

c. The number of credit hours for the courses should ®erédit hours. The number of credit hours
confined for the thesis shoulbe 44 credithours, and the total number of credit hours shouldOoeresdit
hours.

d. The principal supervisor determine the field of research that will be adopted by the departanént bo
and the vice dean for PSR. The student will submit a thesis containing the result of the tbs¢arch
should represent a new contribution in the branchpefialization, taking into consideration the time
periods stated in articld ).

e. Based from a request frothe principal supervisor, the department board may approve changes in th
field of research, for one time only during the doctorate study. Thisomanay not be accompanied by
changes in supervising committee. The changes are adopted by the CPSR and the facuTthdxmrd.
changes should not breach the clauses concerning the time period stated i axticle (

f. The student should attend training siabout 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 high
institutes approved by the SCU, the level of Ph. D, according to suggestionsane by the concerned
departmentThe student should have successfully passed these courses within thealasidaryears prior to
the registration.

Article (46): Special rules of courses for the PID. degree:
a. All courses should belective
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 tl
syllabi. These will benclosed in the registration file of the student.
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The student must successfully pass all courses before submitting his thesis.

Exams for PhD. courses will be held twice per academic year and the departments should notify th
postgraduate administratiamth the names of students and the coumeshich they will attend their
exams at least two months before the examination to organize the exam schedule in an appropriate.
The student may omit and add two courses to his scientific progress after theabppthe concerned
department and Faculty boards.

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

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

Article (47): Terms of degree award

Based on the recommendation of the concerned department and the CPSR, the faculty bo.

recommends the award of the Bhdegree if the student fulfills the following conditions:

a.
b.

An elapse of at leasivo calendar year from the daterefistration (consent of university board).
The jury committee must approve the thesis and recommend the award of the degree.

Article (48): Revocation of registration

a.

Qo

The board of the faculty may cancel the registration of the student in the followeg) ca

If the student has discontinued his study, or has proved to be not diligent in his research, and accorc
to the approval of the concerned department board, and the CPSR, based on a report by thessupervis
If the student fails the exam, paragraol), article (46 within the time period stated in articldlj
paragraph (b)

If the jury committee rejects the thesis.

If the degree was not awarded within thnee period stated in articld ), paragrapltb).

A request submitted by the student for theocation of his registration &h.D degreewith the agree

of the supervis&

If the student has not paid the fees in compliance with the relpxatotol

V. The degree of Doctorate of Science ([3c.)

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

1.
2.

3.

4.

Candidatenust be awarded the FD. from at least 5 years.

Candidateshould have published novel papers not previously submitted for the award of either@he Ph.
or the M.Sc. degrees.

Candidateshouldindicate the general trend of his researches and point out his contributions in thi
scientific field. In addition he should mention the joint researches and the theses he has supervised.
Moreover, thecandidateshould provide a list of his original scidfitiand constructive activities that are
not published and show his contribution to science

Article (50):

The faculty board investigates the validity of the publications otdémelidate¢o be submitted to the jury

committee. The latter is appointed ttne faculty board and the jurors will be elected from profedsom the
Egyptian universities or their equivalent from other recogniaeglgn universities or institutes.

Article (51):

Members of the jury committee prepare regodingly, on the origiality of the studemsubmitted

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 awandadmously from the committee.
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Article (52):

The D.Sc. certiftate should mention the specialization of¢hadidate

Article (53):
The faculty board may consider the following condition for D.Sc. degree:

a.

®ooo

Unpublished papers opapers publishedluring the year preceding the date of submissidh be
omitted

TheEnglish title of pblications shouldpecifythar scientific conters.

An English report highligimg the leadingole of the candidaten his researches.

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

An English report onhte role of he candidate isupervisingheses

Article (54): Complimentary Studies

a.
b.

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

If the student register himself in a different specialize that hisMaser study, the concerned
department may require complimentary courses from code 600.

The complimentary courses should not exceed 4. for more than 4 courses, the student should finish
complimentary year to pass thoseurses, as required for the istgation to either Prdlaster year or

the thesis.

Article (55): Continuous gudy Programs

a. According to a proposal of the department board, the faculty board may hold seminars or sessions,
the level of PSR, aiming at updating the scientific standards acoueging sustained learning of
scientists and specialists awarded recognized university degrees.

b. National and international scientific societies, institutions and concerned organizations may contribute
organizing such seminars and sessions.

c. Participaats may obtain certificates of these seminars and sessions acknowledging their attendar
without the award of scientific degree, after the payment of fees.

Atrticle (56):

The faculty may inaugurate new specializationsdiptomas,master and PhD degreawarded by the

departments after the consent of the faculty and university boards.

Article (57): Applicability of the protocol

This protocolwill be applied to postgraduate registered studiemh the date of issuing the ministerial

agreethat adoptshis protocol As for the student registered before that date, the internal regulation of 1995 an:
its rules will be applied.
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Department
Code

1- Mathematics Department

A- Programs

Specializations

1- Pure Mathematics

Specialization
Code

2- Classical Applied Mathematics

3- Modern applied Mathematics

4- Statistical Mathematics

5- Computational Sciences.

1- Pure Mathematics

2- Classical Applied Mathematics

3- Modern applied Mathematics

4- Statistical Mathematics

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

Code Course Number Course CR.
Case Hours

The candidate studies (2) courses in easemester table (1) Compulsory

The candidate chooses (3) courses in th& semester& (2) Elective
courses in the ¥ semester table (2)

M. Sc. thesis (Compulsory) 699
The Total Cr.h. Required

Table (1) Compulsory Courses

Semester Course Name . Remarks

Algebra (1)
Functional Analysis (1
Algebra (2)
Functional Analysis (2)
The Total Cr.h. Required

Second

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code

MP 603-a Mathematical Logic (1)

MP 604-a Set Theory (1)

MP 605-a | Special Topics in History of
Mathematics (1)

MP 606-a Number Theory (1)

MP 607-a | Complex Analysis (1)

MP 608-a | Real andHarmonic Analysis (1)
MP 609-a | Theory of Differential and Difference
Equations (1)

MP 610-a | Special Functions and Their
Applications (1)

MP 611-a | Combinatorics and Graph Theory (1) Also offered
by Comput.
Sci.

MP 612-a | Approximation Theory (1)

MP 613-a | Numerical and Spectral Solutions of
Differential Equations (1)

MP 614-a | Finite Element Method(1)

MP 615a | Differential Geometry (1)

MP 616-a | Algebraic Geometry (1)

MP 617-a | Any Topic From Other Programs

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

Semester

Second

Course
Code

MP 603-b

Course Name

Mathematical Logic (2)

MP 604-b

Set Theory (2)

MP 605-b

Special Topics m History of
Mathematics (2)

MP 606-b

Number Theory (2)

MP 607-b

Complex Analysis (2)

MP 608-b

Harmonic Analysis

MP 609-b

Theory of Differential and Difference
Equations(2)

MP 610-b

Special Functions and their
application(2)

Remarks

MP 611-b

Combinatorics and Graph Theory (2)

Also offered by
Comput. Sci.

MP 612-b

Approximation Theory(2)

MP 613-b

Numerical and Specteral Soluibns of
Differential Equations (2)

MP 614-b

Finite Element Method(2)

MP 615-b

Defferential Geometry (2)

MP 616-b

Algebraic Geometry (2)

MP 617-b

Any Topic From Other Programs

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 cours|
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2- M. Sc Degreein Classical Applied Mathematics (MC)

Code Course Number Course Case CR.
Hours

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

The candidate chooses (3) courses in th& semester& (2) Elective
courses in the 2 semester table (2)

M. Sc. thesis (Compulsory) 699
The Total Cr.h. Required

Table (1) Compulsory Courses
Semester Course Course Name
Code
MC 620-a | Fluid Mechanics (1)
MC 621-a | Mechanics of Continuous Media (1
MC 620-b | Fluid Mechanics (2)

First

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

The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code

MC 622-a | Non Linear Dynamics (1)

MC 623-a | Mathematical Theory of Elastiaty (1)
MC 624-a | Mathematical Theory of Thermal
Elasticity (1)

MC 625-a | Continuum Mechanics of
Electromagnetic Media (1)

MC 626-a | Partial Differential Equations (1) ﬁls& ogered
y Mod.

App. Math.

MC 627-a | Nonlinear Waves andSolitons
MC 628-a | Electromagnetic Theory (1)
MC 620-a | Any Topic From Other Programs

The Total Cr.h. Required

MC 622-b | Non Linear Dynamics(2)

MC 623-b | Mathematical Theory of Elasticity (2)
MC 624-b | Mathematical Theory of Thermal
Elasticity (2)

MC 625-b | Continuum Mechanics of
Electromagnetic Media (2)

MC 626-b | Partial Differential Equations (2) ﬁ\ls’?ﬂ ogfered
y Mod.

App. Math.

Second

MC 627-b | Nonlinear Waves and Solitons (2)
MC 628-b | Electromagnetic Theory (2)

MC 629-b | Any Topic From Other Programs

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 course
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3- M. Sc. Degree in ModernApplied Mathematics (MM)

Code Course Number Course Case CR.
Hours

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

The candidate chooses (3) courses in th& g¢emester& (2) Elective
courses in the 2 semester table (2)

M. Sc. thesis (Compulsory) 699
The Total Cr.h. Required

Table (1) CompulsoryCourses

Semester Course Course Name . Remarks
Code

Advanced Quantum Mechanics (1)

General Relativity (1)
Advanced Quantum Mechanics (2)

General Relativity (2)
The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code

MM 642-a | Theory of Relativistic Quantum
Mechanics (1)

MM 643-a | Quantum Field Theory (1)

MM 644-a | Gauge Theory (1)

MM 645-a | Symmetry Groups in Particle Theory
(@)

MM 646-a | Any Topic From Other Programs

MC 626-a | Partial Differenti al Equations (1) Also offered
by Class.

App. Math.

The Total Cr.h. Required

MM 642-b | Theory of Relativistic Quantum
Mechanics (2)

MM 643-b | Quantum Field Theory (2)

MM 644-b | Gauge Theory (2)

Second MM 645-b | Symmetry Groups in Particle
Theory(2)

MM 646-b | Any Topic From Other Programs

MC 626-b | Partial Differential Equations (2) Also offered
by Class.

App. Math.

The Total Cr.h. Required

Note:- the code No. of the branch: from 640 to 659
From 647 to 659 are codes No. for addingew courses
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4- M. Sc. Degree in Statistical Mathematics (MS)

Code Course Number Course Case CR.
Hours

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

The candidate chooses (3) courses in th& demeser& (2) Elective
courses in the 2 semester table (2)

M. Sc. thesis (Compulsory) 699
The Total Cr.h. Required

Table (1) CompulsoryCourses

Semester Course Name . Remarks

MS 660a | Advanced Probabilities(1)
MS 661-a | Measure Theory (1)
MS 660b | Advanced Probabilities(2)
MS 661-b | Measure Theory (2)
The Total Cr.h. Required

Second

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code

MS 662a | Time Series Analysis (1)

MS 663a | Queueing Theory (1)

MS 664a | Markov Chains (1)

MS 665a | Advanced Stochastic Processes (1)
MS 666a | Advanced Multivariate Statistics (1)
MS 667-a | Advanced NonParametric Statistics (1)
MS 668a | Advanced Sampling Theory (1)

MS 669a | Advanced Applied Statistics (1)

MS 670a | Advanced Experimental Design (1)
MS 671-a | Life Testing and Realibility (1)

MS 672a | Quality Control (1)

MS 673a | Advanced BioStatistics (1)

MS 674a | Ecological Modeling (1)

MS 675a | Advanced Estimation Theory

The Total Cr.h. Required

N
N

NININININININININININININ

D (NININININININININININININ
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Table (2) Elective Courses

Semeste Course
Code

MS 662-b

Course Name

Time Series Analysis (1)

MS 663b

Queueing Theory (1)

MS 664-b

Markov Chains (1)

MS 665b

Advanced Stochastic Processes (1)

MS 666-b

Advanced Multivariate Statistics (1)

MS 667-b

Advanced NonParametric Statistics (1)

MS 668b

Advanced Sampling Theory (1)

MS 669-b

Advanced Applied Statistics (1)

MS 670-b

Advanced Experimental Design (1)

MS 671b

Life Testing and Realibility (1)

MS 672b

Quality Control (1)

MS 673b

Advanced Bio-Statistics (1)

MS 674b

Ecological Modeling (1)

MS 675b

Advanced Estimation Theory

Remarks

MS-676

Biostatistics

Non Mathem-
atician
Students

The Total Cr.h. Required

Note:- the code No. of the branch: from660 to 679
From 677 to 679 are codes No. for adding new courg
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5- M. Sc. Degree in Computational Sciences (MCS)

CR.
Hours

Code Course Number Course Case

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

Elective

The candidate chooses (3) courses in th& demester& (2)
courses in the & semester table (2)

M. Sc. thesis (Compulsory)

699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester

Course
Code

MP 611-a

Course Number

Combinatorics and Graph Theory (1)

Remarks

Also offered
by Pure

MCS 680a

Mathematical Logic for Computer Science

1)

MP 611-b

Combinatorics and Graph Theory (2)

Also offered
by Pure

MCS 680b

Mathematical Logic for Computer Science

(2)

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester

Course
Code

MCS 681-a

Course Name

Programming Language and Compilers (1)

N

N

MCS 682a

Distributed Systems(1)

MCS 683a

Parallel Systems (1)

MCS 684a

Database Systems (1)

MCS 685a

Theory of Computation (1)

MCS 686-a

Theory of Complexity (1)

MCS 687-a

Cryptography (1)

MCS 688a

Information Security (1)

MCS 689a

Abstract Algebra and its Applications in
Computer Science (1)

NINININININININ

NINININININININ

MCS 690a

Image Processing (1)

MCS 691-a

Artificial Intelligence (1)

MCS 692-a

Special Topics in Computational Methods

NINN

The Total Cr.h. Required

23
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Table (2) ElectiveCourses

Semester | Course Code Course Name . Remarks

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

MCS 682b | Distributed Systems (2)

MCS 683b | Parallel Systems (2)

MCS 684b | Database Syems (2)

MCS 685b | Theory of Computation (2)

MCS 686b | Theory of Complexity (2)

MCS 687-b | Cryptography (2)

MCS 688b | Information Security (2)

MCS 689b | Abstract Algebra and its Applications in
Computer Science (2)

MCS 690b | Image Processing (2)

MCS 691-b | Artificial Intelligence (2)

MCS 692b | Special Topics in Computer Sciences

The Total Cr.h. Required

Note:- the code No. of the branch: from 680 to 69
From 693 to 698 are codes Ndor adding new coursey
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Table (1)

The candidate chooses (2) courses in each semester table (2)

1- Ph. D. Degree in Pure Mathematics (MP)

Course Number

Course
Case

Elective

Ph.D. thesis (Compulsory)

799

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester

MP 701-a

Course Name

Selected Topics of Mathematical Logic (1)

MP 702-a

Selected Topics of Set Theory (1)

MP 703-a

Special Topics in Histoly of Mathematics (1)

MP 704-a

Selected Topics of Algebra(1)

MP 705-a

Selected Topics of Number Theory (1)

MP 706-a

Selected Topics of Functional Analysis (1)

MP 707-a

Selected Topics of Complex Analysis (1)

MP 708-a

Selected Topics of Harmonic Analysis (1)

MP 709-a

Selected Topics of Theory of Differential and Difference
Equations (1)

MP 710-a

Selected Topics of Special Functions and Their
Applications (1)

MP 711-a

Selected Topics of Combintrics and Graph Theory (1)

MP 712-a

Selected Topics of Approximation theory (1)

MP 713a

Selected Topics of Numerical Solutions of Differential
Equations (1)

MP 714-a

Selected Topics of Finite Element Method (1)

MP 715a

Selected Topics of Differential Geometry (1)

MP 716-a

Selected Topics of Algebraic Geometry (1)

MP 717-a

Any Topic From Other Programs

The Total Cr.h. Required
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Table (2) ElectiveCourses

Semester

MP 701-b

Course Number

Selected Topics of Mathematical Logic (1)

MP 702-b

Selected Topics of Set Theory (1)

MP 703-b

Special Topics in History of Mathematics (1)

MP 704-b

Selected Topics of Algebra(1)

MP 705-b

Selected Topics of Number Theory (1)

MP 706-b

Selected Topics of Functional Analysis (1)

MP 707-b

Selected Topics of Complex Analysis (1)

MP 708b

Selected Topics of Harmonic Analysis (1)

Second | MP 709-b

Selectd Topics of Theory of Differential and Difference
Equations (1)

MP 710-b

Selected Topics of Special Functions and Their
Applications (1)

MP 711-b

Selected Topics of Combinatorics and Graph Theory

)

MP 712-b

Selected Topis of Approximation Theory (1)

MP 713-b

Selected Topics of Numerical Solutions of Differential
Equations (1)

MP 714-b

Selected Topics of Finite Element Method (1)

MP 715b

Selected Topics of Differential Geometry (1)

MP 716-b

Selected Topics of Algebraic Geometry (1)

MP 717-b

Any Topic From Other Programs

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)

Course Number Course
Case

The candidate chooses (2) courses in each semester table (2] Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semest Course Course Name
er Code

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

MC 721-a | Selected Topics of Mathematical Theory of Elasticity (1)
MC 722-a | Selected Topics of Mathematical Theorypf Thermal
Elasticity (1)

MC 723-a | Fluid Mechanics (1)

MC 724-a | Continuum Mechanics (1)

MC 725-a | Selected Topics of Continuum Mechanics of
Electromagnetic Media. (1)

MC 726-a | Selected Topics of Partial Differential Equations (1)
MC 727-a | Selected Topics of Nonlinear Waves and Solitons (1)
MC 728-a | Selected Topics of Electromagnetic Theory (1)

MC 729-a | Any Topic From Other Programs

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

MC 721-b | Selected Topics of Mathematical Theory of Elasticity (2)
MC 722-b | Selected Topics of Mathematical Theory of Thermal
Elasticity (2)

MC 723-b | Fluid Mechanics (2)

MC 724-b | Continuum Mechanics (2)

MC 725-b | Selected Topics of Continuum Mechaics of
Electromagnetic Media. (2)

MC 726-b | Selected Topics of Partial Differential Equations (2)
MC 727-b | Selected Topics of Nonlinear Waves and Solitons (2)
MC 728-b | Selected Topics of Electromagnetic Theory (2)

MC 729-b | Any Topic From Other Programs

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)

Course Number Course
Case

The candidate chooses (2) courses in each semester table (2] Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Senester Course Course Name
Code

Selected Topics of Quantum Mechanics (1)
Selected Topics of Theory of Relativistic Quantum
Mechanics (1)

Selected Topics of General Relativity (1)

Selected Topics of Quantum Field Theory (1)
Selected Topics of Gauge Theory (1)

Selected Topics of Partial Differential Equations (1)
Selected Topics of Symmetry Groups in Particle
Theory (1)

Any Topic From Other Programs

Selected Topics of Quantum Mechanics (1)
Selected Topics of Theory of Relativistic Quantum
Mechanics (1)

Selected Topics of General Relativity (1)

Selected Topics of Quantum Field Theory (1)
Selected Topics of Gauge Theory (1)

Selected Topics of Patrtial Differential Equations (1)
Selected Topics of Symmetry Groups in Particle
Theory (1)

Any Topic From Other Programs

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

Second
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4- Ph.D. Degree In Modern Statistical Mathematics (MS)

Table (1)

Course Number Course
Case

The candidate chooses (2) courses in each semester table (2] Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester | Course Course Name
Code

MS 760-a | Selected Topics of Advance@robability (1)

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

MS 762a | Selected Topics of Queueing Theory (1)

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

MS 764a | Selected Topics of Advanced Stochastic Processes (1

Selected Topics of Advanced Multivariate Statistics
1)

Selected Topics of Advanced NeRarametric
Statistics (1)

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

MS 765a

MS 766-a

MS 768a | Selected Topics of Advanced Sampig Theory (1)

MS 769a | Selected Topics of Advanced Applied Statistics (1)

MS 770a | Selected Topics of Advanced Experimental Design (1

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

MS 772a Selected Topics of measur&éheory (1)

MS 773a Selected Topics of Quality Control (1)

MS 774a Selected Topics of Advanced Bistatistics (1)

MS 775a Selected Topics of Ecological Modeling (1)

MS 776-a | Any Topic From Other Programs

The Total Cr.h. Required
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Table (2) ElectiveCourses

Semester Course
Code

MS 760-b

Course Name

Selected Topics of Advanced Probability (2)

MS 761-b

SelectedTopics of Time Series Analysis (2)

MS 762-b

Selected Topics of Queueing Theory (2)

MS 763-b

Selected Topics of Markov Chains (2)

MS 764b

Selected Topics of Advanced Stochastic Processes (4

MS 765b

Selected Topics of Advanced Muivariate Statistics

(2)

MS 766-b

Selected Topics of Advanced Nefarametric
Statistics (2)

MS 767-b

Selected Topics of Advanced Estimation Theory (2)

MS 768-b

Selected Topics of Advanced Sampling Theory (2)

MS 769-b

Selected Topicof Advanced Applied Statistics (2)

MS 770-b

Selected Topics of Advanced Experimental Design (2

MS 771-b

Selected Topics of Life Testing and Realibility (2)

MS 772b

Selected Topics of measure Theory (2)

MS 773 b

Selected Topics of Quality Control (2)

MS 774b

Selected Topics of Advanced Bi®tatistics (2

MS 775b

Selected Topics of Ecological Modeling (2)

MS776b

Any Topic From Other Programs

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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Table (1)

The candidate chooses (2) courses in each semester table (2

5- Ph.D. Degree In Computational Sciences (MCS)

Course Number

Course
Case

Elective

Ph.D. thesis (Compulsory)

799

The Total Cr.h. Required

Table (2) Elective Courses

Semester

Course
Code

MCS 780a

Course Name

Selected topics in Programming and Compliers (1)

MCS 781-a

Selected topics in Distributed Systems (1)

MCS 782a

Selected topics in Parallel Systems (1)

MCS 783a

Selected topics in Database Systems (1)

MCS 784a

Selected topics in Tieory of Computation (1)

MCS 785a

Selected topics in Theory of Complexity (1)

MCS 786a

Selected topics in Combinatorics ad Graph Theory

)

MCS 787-a

Selected topics in Cryptography (1)

MCS 788a

Selected topics in Information Searity (1)

MCS 789a

Selected topics in Abstract Algebra and its
Applications in Computer Science(1)

MCS 790a

Selected topics in Signal Processing (1)

MCS 791-a

Selected topics in Mathematical Logic for
Computer Science (1)

MCS 792a

Selected topics in Artificial Intelligence (1)

MCS 793a

Selected topics in Any Topic From Other
Programs

The Total Cr.h. Required
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Table (2) ElectiveCourses

Semester

MCS 780b

Course Name

Selected topics in Programming and Compliers (2)

MCS 781-b

Selected topics in Distributed Systems (2)

MCS 782b

Selected topics in Parallel Systems (2)

MCS 783b

Selected topics in Database Systems (2)

MCS 784b

Selectedopics in Theory of Computation (2)

MCS 785b

Selected topics in Theory of Complexity (2)

MCS 786b

Selected topics in Combinatorics ad Graph Theory

)

MCS 787-b

Selected topics in Cryptography (2)

MCS 788b

Selected topics in Inbrmation Security (2)

MCS 789b

Selected topics in Abstract Algebra and its
Applications in Computer Science(2)

MCS 790b

Selected topics in Signal Processing (2)

MCS 791-b

Selected topics in Mathematical Logic for
Computer Science (2)

MCS 792b

Selected topics in Artificial Intelligence (2)

MCS 793b

Selected topics in Any Topic From Other
Programs

The Total Cr.h. Required

Note:- the code No. of the branch: from 780to 798
From 794to 798 are codes Ndor 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)

MP7T 601 |Algebra(l&?2) ( L)O1
(a&b) Prerequisites: Third year course of algebra as taught at the department
(2 cr.h/ Outline of contents: Set theoretic notions, theory of categairs;ture theory o

Semester) | groups, theory of rings and modules, fidieary.

M P71 602 | Functional Analysis(1 & 2) ( L)c OF CHO
(a&b) Prerequisites: The student is assumed to know: linear algebra (finite dimer
(2 cr.h/ vector spaces andnkar transformations), basic real analysis (multivari

Semester) | calculus, series of numbers and series of functions), some topological
(completeness and compactness, at least in metric spaces), elementary theg
Lebesgue measure and integral draltiasic theory of Hilbert spaces.

Outline of contents: The content may vary according to student interests anc
of the instructor. Typically the course would treat subjects from: Operator
their spectra, function spaces, spaces of distributithes,Fourier and Laplag
transforms and applications. Some special topics may be treated if time allow

M P i 603 | Mathematical Logic (1 & 2) ( [)cYFTOHK
(a&hb) Prerequidies: Mathematical Logic 2.

(2 cr.h/ Outline of contents: The foundations of mathematics, formal systems, rag

Semester) |t hemati cs, computability and decid
number theory and to predicate calculus, additional topics in ptediakulus.

MP1T 604 |SetTheory (1&2) ( L)YfF Kur tr
(a&b) Prerequisites: Mathematical logic and set theory courses at the undergraduat
(2 cr. h/ Outline of contents:Axiomatic foundations. Operations on sets and relati

Semester) | Images and set functions. Ordering, waltlering, and welfounded elations;
general principles of induction and recursion. Ranks of sets, ordinals ang
arithmetic. Setheoretical equivalence, definitions by abstraction. Arithmetic
cardinals. Axiom of choice, equivalent forms, and consequences.

M P 1 605 | Selected Topics in the History of Mathematic$l & 2)

(a &b) ( VY4FyYFTOWOF €T1p
(2 cr.nh/ Prerequisites: consent of the instructor.

Semester) | Outline of contents: One or two subjects are treated in depth from: histo
algebra, history of the theory of numbers, history of geometry, history of
calculus andrifinitesimal methods.

M P i 606 | Number Theory (1 & 2) ( LYpPFCKuy

(a&b) Prerequisites: all undergraduate algebra courses.
(2 cr.h/ Outline of contentsValuations, uni, and ideals in number fields, ramificati

Semester) | theory, quadratic and cyclotomic fields, topics from class field theory;
functions and Lseries, distribution of primes, modular forms, quadratic fo

diophantine equations;&dic analysis, and transcamdal numbers

M P71 607 | Complex Analysis(1 & 2) ( L)% BOr OF 3\
(a&b) Prerequisites: Undergraduate course of complex analysis.

(2 cr. h/ Outline of contents: Complex analysis of one variable: Compactness and converg

Semester) the space of analytic functions, Riemann mapping theorem, Weierstrass factor

theoren, Rungebs t heor e-nComplex anaysisld sevetalhvariahbiq
anal ytic functions of sever al vari al
phenomenon, d66é problem, spaces of ho
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M P71 608 | Real and Harmonic Analysis(1 & 2) ( L)cYy Uj OF m
(a&hb) Prerequisites: consent of the instructor.
(2 cr.h/ Outline of contents: One or two subjects are treated in depth from: CIg
Semestey | Fourier analysis, real variable methods in harmonic analysis, probabilistic m¢
in harmonic analys, abstract harmonic analysis and Banach algebras, theor
integration.
M P 1 609 | Theory of Differential and Difference Equations(1l & 2)
(a&b) ( Lwy UOYIKF dvpFf Nr kG
(2 cr.h/ Prerequisites: Undergraduateucges of real analysis and ordinary differen
Semester) | equationsOutline of contents: Theory of ordinary linear differential equati
qualitative properties of solutions, linear difference equations, dynamical sys
nonlinear equationg
M P 1 610 | Special Functions and Applications (1 & 2) ( LYFNbF4Yy 3T b
(a&b) Prerequisites: Undergraduate analysis courses.
(2cr.nh/ Outline of contentsOne or two subjects are treated in depth from: Orthog
Semester) | polynomials, special functions and boundasue problems, numerical metho
and special functies, wavelets and their computational applications, classica
basic special functions
MPi 611 | Combinatorics and Graph Theory (1 & 2) ( L)brbll uF w1
(a&b) Prerequisites: basic undergraduatersewf algebra.
(2 cr.h/ Outline of contents: Combinatorial methods and other mathematical methg
Semester) | combinatorial problems. Enumeration by bijections and generating func
probabilistic methods for existence proofs and asymptotic analysis, randg
algorithms, Ramsey's theorem and related topics, combinatorial designs an
applications, geometric problems and metho@saphs, directed graphs, flows
graphs, substructures of dense graphs, substructures of sparse graphs, Hai
cycles.
MPi 612 | Approximation Theory (1 & 2) ( L)aT1TOUs
(a&b) Prerequisites: Undergraduate real and complex analysis courses.
(2 cr.nh/ Outline of contents: Possibility of approximation, polyndsiiaof best
Semester) | approximation, properties of polynomials and moduli of continuity, the degr
approximation by trigonometric polynomials, the degree of approximatio
algebraic polynomials, approximation by rational functions, functions of se
variables, approximation by linear polynomial operators.
M P 1 613 | Numerical and spectral solutions of differential equationgl & 2)
(a &b) ( Dwy AYfFYSIOF dupF J
(2 cr. h/ Prerequisites: Basic numerical analysis course at the undergraduate level.
Semester) | Outline of contents: Ordinary differential equations: -step methods, multiste
methods, difference methods for boundary vatue o b | e ms -iPartial
differential equations: difference methods for parabolic, hyperbolic and e
P D E é6Spectral methods for ordinary and partial differential equations: weig
residual methods, variational methods.
MP 1 614 | Finite Elements Method(1 & 2) ( L) WmpoE| O HoF
(a&hb) Prerequisites: First course of numerical analysis and calculus.
(2 cr. h/ Outline of contents: Introduction to FEM for elliptic problemsSome finite
Semester) | element spaces Development of finite element programsTwo dimensiona
problems- Two dimensional element calculations.
M P71 615 | Differential Geometry (1 & 2) ( Dwy AYF Y
(@a&hb) Prerequisites: Real analysis, topology, algebra and differential geontethe
(2 cr.h/ undergraduate level.
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Semester) | Outline of contents: Differential calculus on manifold®ifferential forms ang
derivations, De Rahm cohomology.inear connections Nonlinear connections
Geometry of the tangent bundle and double tangent bundiEheory of
submanifolds- Vector bundles Lie groups and Lie algebrasSome Riemannia
geometry.
MP1 616 | Algebraic Geometry (1 & 2) ( Lwt O3y1 KC
(a&b) Prerequisites: Undergraduate courses of algebra.
(2 cr. h/ Outline of contentsAffine and projective algebraic varieties. Theory of sche
Semester) | and morphisms of schemes. Smoothness and differentials in algebraic ge
Coherent sheaves andeih cohomology. RiemanRoch theorem and select
applications.
M P 1 617 | The candidate study one course of the following
(a&b) ( L) d9FpO4Yr IOF n
(2 cr. h/ 1- Selected Topics in Mathematical Logic and the Foundations of &hematics
Semester) | Prerequisites: undergraduate mathematical logic course.

Outline of contents: One or two subjects are treated in depth from: Algebraic
constructive mathematical logic, model theory, recursion theory, indepen
results in set theory, deriptive 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: Commu
algebra, norassociative algebréheory of rings amd modules, ayp
representations and their applications, theory of-negs, Galois theory, Hop
algebras and quantum groups.

3- Selected Topics in Geometry

Outline of contents: One or two subjects are treated in depth from: Riema
geometry, Finsler Geometry, n&uclidean geometry, projective geometry, fin
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: Dime
theory, algebraitopology, 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 frorvabed
analysis, nofharmonic anlgsis, geometry of infinite dimensional spaces, alge
of operators, wavelets and their applications.

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

MC 1 620
(a&hb)
(2 cr. h/

Semester)

Fluid Mechanics (1 & 2) ( [YWCFHT K
Prerequisites: Undergraduate applied mathematics courses.

Outline of contents: Equations of motion in different coordinates (Euler, Lag
and Miche)- Irrotational and rotational motionMotion of a liquid in two and threg
dimensions- Viscous flow - Gravity waves- Tidal waves- Surface waves

Stratified fluids- Shallow water waves.

MC1 621
(a&hb)
(2 cr. h/

Semester)

Mechanics of Continuous Medial & 2) ( DHDwdhar oy F
Prerequisites: Undergraduate applied mathematics courses.

Outline of contents: Tensor analysi€nergy and entropy General constitutive
equations- Applications: Hypoelasticity- Elastic T perfectly plastic bodies
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Viscoelastic materia.

MC 1 622(a)
(2 cr. h)

Nonlinear Dynamics (1) () wyTl»>?
Equilibrium points of linear systems, Trajectories of linear systems, Stg
criteria, Equilibrium points of approxiately linear systems, Stability criteria
nonlinear systems, Liaponnov theorem, Limit cycles and periodic solu

M C i 622(b)
(2 cr. h)

poincare' and Bendixon theorems, the logistic equation.

Nonlinear Dynamics (2) () wyrl»s
Coexisting species, Lotkdolterra Model, DelayCogestic equation, Sealistic pre
prediator Model, logistic equation with diffusion, Nonlinear waves, Nag
eqguation, Coupled diffusion systems.

M C i 623 | The Mathematical Theory of Elasticity (1 & 2) ( DDwxmOr 410 W
(a&hb) Prerequisites: Undergraduate applied mathematics courses.
(2 cr. h/ Outline of contents: Equilibrium of aeolotropic elastic solid bodieGeneral
Semester) | theorems- Two-dimensional eld& systems- Theory of the integration of th
equations of equilibrium of an isotropic elastic solid bedyhe equilibrium of ar
elastic sphere and related problem¥ibrations of spheres and cylindersThe
propagation of waves in elastic solid medigorsion.
M C i 624 | The Mathematical Theory of Thermoelasticity(1 & 2)
(a&b) ( LYwTtpF2Oj KOF wWxM
(2 cr.h/ Prerequisites:. Undergraduate applied mathematics courses.
Semester) | Outline of contents: Basic relations and equations of thermoelastiSiigtionary,
threedimensional thermoelastic problems Quasistatic and quasstatonary
spatial thermoelasticity problemsDynamic effects due to the action of a A
stationary temperature fieldDynamic problems of coupled temperature and st
fields - Stationary plane problems of thermoelasticitfQuasistatic and quasi
stationay two-dimensional thermoelastic problemsTwo-dimensional dynami
thermoelastic problems.
MC i 625 | Continuum Mechanics of Electromagnetic Media(1 & 2)
(@a&b) ( L)wy Ty AFf 3 #0m QYA G
(2 cr.h/ Prerequisites: Undergraduate applied mathematics courses.
Semester) | Outline of contents: Essential properties of electromagnetic solllements of
continuum mechanics General equations of nonlinear electromdignenedia -
Elastic dielectrics and piezoelectrickyelastic conductors.
M C i 626(a) | Partial Differential Equations (1) () wy<cdt u
(2 cr. h) Laplace and wave equations, Fourier analysis, distoibsit Sovler space
Applications.
M C i1 626(b) | Partial Differential Equations (2) () wy<coOT u
(2 cr. h) Linear elliptic equations, Heat and wave equations in bounded and unbg
domains, CauchiKowalewsky theorem, geometrical optics.
M C 1 627 | Nonlinear Waves and Solitong1 & 2) ( LYWpOYsar OF m
(a&b) Prerequisites: Undergraduate applied mathematics courses.
(2 cr.h/ Outline of contents: Mathemaal development Solitary and cnoidal wavesThe
Semester) | KdV equation Inverse scattering problenfoliton solution of the KdV equatidn
Compactons.
M C 1 628(a) | Electromagnetic Theory (1) () wyTl wAQF3
(2 cr. h) Two dimensional potential distribution, Three dimensional potential distribut
Electric current, Magnetic interaction of currents.
M C i 628(b) | Electromagnetic Theory (2) () wylyAfF233J
(2 cr. h) Electromagnetic induction, magnetism, plane electromagnetic waves, electt

netic radiation, special relativity and the motion of charged particles.
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M C i 629 | Any Topic From Other Programs (1 & 2)
(@a&b) ( L) o003 uF Odiss
(2 cr.h/ Prerequisites: consent of the instructor.
Semester) | Outline of contents: One or two subjects are treated in depth from: Thec
Relativity, Quantum Electrodynamics, Gauge Theory, Dynamics of Vis
Fluids, Gas Dynamics, Electromagnetioduction, Advanced Methods ¢
Mathematical Physics.
3- M. Sc. Degree in Modern Applied Mathematics (M M)
MM 7 640 | Advanced Quantum Mechanicq1 & 2) ( L)ws CUar HOK
(a&hb) Prerequisite: Undergraduate applied mathematics courses.
(2 cr.h/ Outline of contents: Relativistic wave mechanics: Ki@iordon equation$ Dirac
Semester) | equationi exclusion principle- Relativistic quantum mechanics: General asp
of symmetries in quantum mechanicQuantum Loentz transformations The
Poincaré algebra Oneparticle states Space inversion and time inversion g
charge conjugation.
M M1 641(a) | General of Relativity (1) () wy?>n
(2 cr. h) Introduction: overview of special theory of relativity, relativistic electrodynan
energymomentum tensofr The basis of the general relativity: Mach's princiy
principle of equivelance, principle if covariance, principle of minigralvitational
coupling, corresponding principlé Tensor analysis: tensor algebra and ter
density, affine connection and covariant differentiation, the Riemann tensor a
curvature tensor.
M M1 641(b) | General of Relativity (2) () wy?M
(2 cr. h) Einstein's field equations: general relativity field equations, perfect fluid
Newtonian limit, Schwarzchild solutioris Classical test of general relativity: tl
precession of the perihelion of Mercury, the bending of light, gramtatired shift
T Cosmology: the RoberseWalker Metric, Cosmological implications for gene
relativity.
M M1 642(a) | Theory of Relativistic Quantum mechanics (1) () wy 3 3 IOF ¢
(2 cr. h) Klein-Gordon equation, nerelativigic limit of klein-Gordon equation, Probabilit
current in KleinGordon equation and its interpretation, linearization of
relativistic guantum mechanical equation and Dirac equation , the interpretta
the negative energy solution of Dirac equatjacoveriont forms of Dirac equatiol
, properties of the different types of the gamma matrices.
M M1 642(b) | Theory of Relativistic Quantum mechanics (2) () wy 3 3 IOF ¢
(2cr.h) Solution of the hedrogen atoss using Dirac eqation Applications.
M M1 643(a) | Quantum field theory (1) () wyr blOF
(2 cr. h) Overview of particle physicsglassical field theory, symmetric in physics 3
Noether's theorem, KIli&Gordisn equation, Dirac equation, predication
antiparticles, Dirac spinors and gamma matrices.
M M7 643(b) | Quantum field theory (2) () wyr blIOF
(2 cr. h) Maxwell equation and electromagnetic fields, complex scalar fields
electromagnetic field, Dirac fields in electromagnetic field, the ¥Ydiil$ fields,
canonical quantization and particle interpretation.
M M1 644(a) | Gauge theory (1) () WwWcCHYy
(2 cr. h) Overview of particle physics, classical field theory, symmetry in physics

Noether,s theorem, kleifi Gordan equation, Dirac equationregdication of
antiparticles, Dirac spinors and gamma matrices, Maxwell equation
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electromagnetic field , Dirac field in electromagnetic field, the Yondills field,

M Mi 644(b)
(2 cr. h)

Realkleini Gordan fields , electromagnetic field.

Gauge theory(2) () WwWcCuy
Path integral formulation, perturbation theory and&rix, functional calculus
generating functional for scalar fields, free particles Green,s functions, gene
functionals for interacting fields, Phi 4 theory, scatterhng cross section,
propators and guage fields and foldePopovmethod, self energy operator an
vertex function, word Takhashi identities in QED, salavndvtaylor identities,

M Mi 645(a)
(2 cr. h)

ghosts and unitarity.

Symmetry Groups in Particle theorey (1) () d9fFycgcTOtIOF U
Lie groups, in finitisemal generators of Lie groups, connected Lie groups, str
constants, Lie algebras, abelian symmetries, study of the groups U(1), SU
SU(3).

M M1 645(b) | Symmetry Groups in Paticle theorey (2) () d9FycTOtIOF U
(2 cr. h) Lorenta transformations, Lorentz groups, double connectivety, lovering gf
Poncare algebra, translations and rotations, space inversion, time revers
charge coujugation, symmits and brokenuous lorentz group and isomorph
with SU(2)A SU(2).
MM i 646 | Any Topic From Other Programs
(a&b) 003Y 6BFO3 e
(2 cr.h/
Semester)
4- M. Sc. Degree in Statistical Mathematics (M S)
M ST 660(a) | Advanced Probability (1) () wBCUYar
(2 cr. h) Multidimensional random variables and their numerical characteristics, The |
large numbers, The strong law of large numbers, characteristic functio
multidimensional random variables, sum of independent random vari
moment generating function technique, distribution of sums of indepe
random variables, The transformation Y=g(x) and its Distribution, Proba
Integral Transform.
M ST 660(b) | Advanced Probability (2) () wBCHYar
(2 cr. h) The central limit theorem, the theory of infinitely divisible distribution laws,
theory of stochastic processes.
M S 661(a) | Measure Theory (1) () Efy\
(2 cr. h) Systems of sets, Lebesque measure, generalized measures, measurable f
theory of integration, applications.
M ST 661(b) | Measure Theory (2) () Efy\
(2 cr. h) Measure in the product space, Fubini's theorem, absolute continuity, cha
variables in Lebesgue integral, Lebes@iitjes integral, applications.
M Si 662(a) | Time Series Analysis (1) () wy 3B DIOH
(2 cr. h) Types of variation, stationary time series, time plot, transformations, Anal
series which contain a trend, seasonal fluctuations, autocorrelation, te
randomness, probability models for time seriassingating the auto covariance &
autocorrelation functions, fitting an autoregressive process, fitting a m
average process.
M Si 662(b) | Time Series Analysis (2) () yys OKF 3
(2 cr. h) Estimating the parameters of a mixed model, estimating the parameters

integrated model, the BexJenkins seasonal model, residual analysis, ge
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remarks on model building, introduction to forecasting, univariate procec
multivariate preedures, a comparison of forecasting procedures, prediction th

M ST 663(a)
(2 cr. h)

Queueing Theory (1) () O2Oy?3F
Markov Chains Defined. Transition Matrix, Discréiane Markov chains
Classification of Possible States, Continudirme Markov chains, The Birth
Death Process in Queueing, Basic Single Server Model with constant
Multiple Servers with an unlimited Queue, Other queueing Models, Theore
Limiting Probabilities, Generalizing the DeMoiwiegaplace Theorem to a sequer
of Chain Dependent Trials.

M ST 663(b)
(2 cr. h)

Queueing Theory (2)
Selected topics will be chosen by the lecturer.

() OQOy?3F

M ST 664(a)
(2 cr. h)

Markov Chains (1) () PHDpPHF
Discretetime Markov chains, recurrence and transiencenvergence {t(
equilibrium, Ergodic theorem, -@atrices and their exponentials, continutinse
random walk, Poisson processes, jump chain and holding times, Explosion

M ST 664(b)
(2 cr. h)

minimal chains.

Markov Chains (2) () PHDpH
Continuoustime Markov chains 1l, recurrence and transience, convergen
equilibrium, time reversal, Ergodic theorem, potential theory, electrical net

M ST 665(a)
(2 cr. h)

Brownian motion.

Advanced Stochastic Processes (1) () wBCUYs3r IOF
Basic theory of stochastic processes, discrete time Markov chains, continuol
Markov chains, second order processes, Brownian motions.

M ST 665(b)
(2 cr. h)

Advanced Stochastic Processeg)( () wBCHYsar IOF
Regularity of stochastic processes, convergence of random walk to Brg
motion, Brownian motion and its martingales, diffusion processes, stoc
integrals, stochastic differential qeations, random time change and ¢
dimensional diffusions, Brownian motion on the Haig, convergence of Marko
chains to diffusions, reflected processes in higher dimensions.

M ST 666(a)
(2 cr. h)

Advanced Multivariate Statistics (1) ()ODynae eB Jxb
Matrix algebra, multidimensional random variables, the multivariate ng
distribution, samples from the multinormal population, correlation and regre
simultaneous inference about regression coefficients,reindes about th
correlation matrix, samples with incomplete observations, tests of hypothe
means and T-statistics, the case of two samples, the analysis of rep
measurements.

M ST 666(b)
(2 cr. h)

Advanced Multivariate Statistics (2) () OQyMnNaes eB O]
Groups of repeated measurements, analysis of two independent groups, thg
of tests on mean vectors, some tests with known covariance matrices, t¢
outlying observations, testing the normality assumptidme rhultivariate genera
linear model, the multivariate analysis of variance, the multivariate analy:
covariance, multiple comparisons in the multivariate analysis of covariance,
fitting for repeated measurements.

M ST 667(a)
(2 cr. h)

Advanced NonParametric Statistics (1) () wBCHYsar IOF w
Distribution of the order statistics, conditional distribution of the order stati
the transformation F(x), Kolmogoresmirnov goodnesef-fit test, other goodnesg
of fit tests, comparison of distributions, testsandomness, orgample singe tes
the signeerank test, asymptotic relative efficiency.

M Si 667(b)

Advanced NonParametric Statistics (2) () wBCHYsar WOF W
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(2 cr. h) Inference concerning a cumulative distributiomndtion, sample or empiricg
cumulative distribution function, confidence bands for cumulative distriby
function, inference concerning quintiles, point and interval estimates of a qu
tests of hypotheses concerning quintiles, tolerance limitsaligguof two
distributions, twesample sign test, run test, median test, 1sunk test.

M ST 668(a) | Advanced Sampling Theory (1) () wBCUYsar

(2 cr. h) Simple random sampling, sampling proportions and percentages, the estima
sample size, stratified random sampling, ratio estimators.

M S 668(b) | Advanced Sampling Theory (2) () wsBCUsar

(2 cr. h) Regression estimators, Systematic Sampling, Subsampling with units of
sizes, Subsampling with units of unequal sizes.

M ST 669(a) | Advanced Applied Statistics (1) () acC4sr OF

(2 cr. h) Probability distribution, generating random data, data summaries, clg
univariate statistics, robust summaries, density estimation, bootstrag
permutation methods, an analysis of covariance example, model formulg
model matrices, regression diagnostics, robust and resistance regr
bootstrapping linear models, an unbalanced-fway layout, random and mixe
effects.

M ST 669(b) | Advanced Applied Statistics (2) () acCdsr OF

(2 cr. h) Functions of generalized linear models, Binomial data, Poisson and multin
models, A negative binomial family, Fitting nohnear regression models, No
linear fitted model objects and method functions, Confidence valserfor
parameters, General optimization and maximum likelihood estimation|ihear
mixed effects models.

M Si 670(a) | Advanced Experimental Design (1) () acCUsar IOR

(2 cr. h) Principles of experimeal design, Duncan's multiple range test, Latin squares
other orthogonal designs, Gradcatin squares, theory of variance stabilizati
factorial experiments, general methods for computing coefficients for ortho
designs.

M ST 670(b) | Advanced Experimental Design (2) () acC4sgr IOR

(2 cr. h) Experiments with many factors confounding and fractional replica
confounding main effectsplit-plot designs, crissross design, the analysis
covariance.

M ST 671(a) | Life Testing and Reliability (1) () wyUHXHT KOF

(2cr.h) Selected topics will be chosen by the lecturer.

M ST 671(b) | Life Testing and Reliability (2) () wyUHXHT KOF

(2cr.h) Selected topics wilbe chosen by the lecturer.

M ST 672(a) | Quality Control (1) (¢) Wp H

(2 cr. h) Statistical Quality Control, Control Charts for measurements, Control Char
attributes Acceptable sampling, Tolerance limits, Applications to Reliabi
Exponential failure law, Simple serial systems, Simple active redundancy, St
redundancy, Life testing, Reliability estimation with a known density fq
Estimation with the exponeat time to failure density, Demonstration a
acceptance testing.

M ST 672(b) | Quality Control (2) () Wp H

(2 cr. h) Selected topics will be chosen by the lecturer.

M Si 673(a) | Advanced Bio-Statistics (1) () acC4dsr KOF

(2 cr.h) | Normal distribution, Tdistribution, ¢ ?-distribution, F-distribution, sampling erro
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of a mean, a proportion, a variance a difference between two means
between two variances, comparison of two means, comparison of two propg
comparison of two variances, Likelihood aBdyesian methods, regression &
correlation, Sampling error in regression and correlation.

MSi 673(b)
(2 cr. h)

Advanced Bio-Statistics (2) () acC4dsr IOF
The design of experiments, the size of a statistical investigation, tests of hypg
oneway analysis of variance, twway analysis of variance.

M Si 674(a)
(2 cr. h)

Ecological Modeling (1)
Selected topics will be chosen by the lecturer.

(Ywygy?l

M ST 674(b)
(2 cr. h)

Ecological Modeling (2)
Selected tos will be chosen by the lecturer.

(Jwy syl

M ST 675(a)
(2 cr. h)

Advanced Estimation Theory (1) () wBCUsar
Mean squared error, consistency, efficiency, Reduction of variance, the met
moments, marum Likelihood estimation, interval estimates.

M Si 675(b)
(2 cr. h)

Advanced Estimation Theory (2) () wBCHYsar
Methods of finding estimators, properties of point estimators, sufficiency, eql
estimation, location or scale invariance, bayes estimators, vector of paraf
optimum properties of maximwiikelihood estimation.

MST 676
(2 cr. h)

Biostatistics for Nont-Mathematicians (M. Sc. Degrees & Diplomas)
eyy GCfr hcwF DiyfOr KOF B GyrCridy
Correlation and regression: Correlation coefficient for ungrouped dafa
Correlation coefficient for grouped data Linear regressidlon-linear regressiof
(Parabola Exponential Power).
Sampling distributions: Sampling dstribution 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 Meani
Estimating the difference betee two Means- Estimating of Proportion-
Estimating the difference between two Proportieri&stimating of the variance
Estimating of the ratio of two variance®ecision Theory.
Detests of hypothesesStatistical hypothesesOne Tailed and TweTailed Testsi
Tests concerning Means Tests concerning Proportions Tests concernin
Varianced Tests concerning the difference between two Medrests concernin
the difference between two ProportiorsTests concerning the ratio of tw
Variances.
Analysis of variance: Analysis of Variance TechnigueOneWay classification
analysis of varianceTwo-Way classification analysis of variance.

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

MC 1 680
(a&hb)
(2 cr. h/

Semester)

Mathematical Logic andits Applications to Computer Science (1 & 2)

( L)% Pfj WO/ Vg Hr D)
Prerequisites: some knowledge of programming, logic, formal languagek
abstract algebra.
Outline of contents: Propositional logic, predicate logic, axiomatic theanes
theories with equality and induction. Interpretations, models, valglogf.
Automated deduction: polarity, skolemization, unificatimsolution, equality
Strategies. Applications.

M C i 681
(a &b)

Programming Languages and Compilers (1 &2) ( [)YdFr T O3 r OF
Prerequisites: Undergraduate courses of compilers, operating systems,
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(2 cr.h/
Semester)

languages and some expertise in programming.

Outline of contents: Survey of programming languages. The design of m
programming languages. Peiples and techniques of scanning, parsing, sem
analysis, and code generation. Implementation of compilers, interpreters
assemblers. Overview of riime organization and error handling.

MC 1 682
(a&hb)
(2 cr. h/

Semester)

Distributed Systems(1 & 2) ( LYWKCHT

Prerequisites: Undergraduate courses of operating systems and programmin
Outline of contents: Distributed shared memory, objented distributed syste
design, distributed directory services, atomic transactions and time Syizetian,
file access, process scheduling, process migration and remote procedy
focusing on distribution, scale, robustness in the face of failure, and security.

MC 1 683
(a&b)
(2 cr. h/

Semester)

Parallel Systemq1 & 2) ( L)wTt CFHZ
Prerequisites: Undergraduate courses of operating systems and programm
numerical analysis.

Outline of contents: Parallel programming methods; distribatechory model
sharedmemory model with threads using open MP; obfested models using
problemsolving environment with parallel objects. Parallel numerical algoritt
numerical methods for linear algebraic systems, such as LU decompositig
method, Lanczos and Arnoldi methods, pseudospectra, CG solvers. R
implementations of numerical methods for PDESs, including fidifeerence, finite
element, and shoetapturing schemes; partiebmsed simulations of comple
systems. Implementation of adaptive mesh refinement-l@aseéd computing, loa
balancing strategies.

MC 1 684
(a&hb)
(2 cr. h/

Semester)

Database System§l & 2) ( L)YF XF YK
Prerequisites: Undergraduate courses of operating systems and database sy
Outline of contents: File orgaation and access, buffer management, perform
analysis, and storage management. Database system architecture,
optimization, transaction management, recovery, concurrency control. Relig
protection, and integrity.

Design and management issu

MC i 685
(a&b)
(2 cr. h/

Semester)

Theory of Computation (1 & 2) ( [)YF 2F [
Prerequisites: First course in mathematical logic and in the theory of algorithn
Outline of contents: Computability and computational complexity theory. Re
and contexfree languages. Decidable and undecidable problems, bddyci
Turing machines, recursive function theory. Time and space measur
computation, completeness, hierarchy theorems, inherently complex pro
oracles, probabilistic computation, and interactive proof systems.

MC i 686
(a&b)
(2 cr.nh/

Semetser)

Theory of Complexity (1 & 2) ( LYCYN3 K
Prerequisites: First course in mathematical logic and in the theory of algorithn
Outline of contents: Complexity classes and their properties, P and NP pro
reductions and complete problems; concrete representative problems
important complexity classes. Techniques for establishing limits on the po
efficiency of algorithms, and concrete lower bounds based on the following n
of computation: decision trees, straight line programs, communication g
branching progams, PRAMs, Boolean circuits. Approximation algorithms and
complexity of approximations. Pseudorandomness and cryptography.

MC 1 687
(a&hb)
(2 cr. h/

Semester)

Cryptography (1 & 2) ( L)oyYy
Prerequisites: Basic undergraduate course of algebra, knowledge of networks
Outline of contents: Encryption (single and double key), digital signatures, ps
random bit generation, authentication, electronic commerce (anonynashg
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micro payments), key management, PKI, zZemowledge protocols. Elliptic cury,
systems, threshold cryptography, security analysis using random oracles, lov
upper bounds on factoring and discrete log.

M C 1 688 | Inform ation Security (1 & 2) ( L) dfareiy
(a&b) Prerequisites: Basic undergraduate course of Algebra and some knowle
(2 cr.h/ computer networks.

Semester) | Outline of contents: physical security; discretionary and mandatory access ¢
biometrics; informatiofflow models of security; coverchannels; elementa
cryptography; publikey cryptography; logic of authentication; electronic ca
viruses; firewalls; electronic voting; risk assessment; secure web browsers.

M C i 689 | Abstract Algebra with Applications in Computer Science (1 & 2)

(a&b) ( L)YaPHFj OF aHdK cT
(2 cr.h/ Prerequisites: Basic undergraduate course of algebra.

Semester) | Outline of contents: Finite Fields and vector spaces over them, theory of eqt
on finite fields, applications in coding, cryptography and pseaddon
sequences.

M C 1 690 |Image Processindl & 2) ( L) pH RIOF

(a&b) Prerequisites: Undergraduate course of real analysis and programming.
(2 cr.h/ Outline of contents: Convation, Fourier series and transforms, sampling

Semester) | discretetime processing of continuotisne signals, modulation, Laplace and
transforms, and feedback systems. Representation, analysis, and design
dimensional signals and systems. Discrete Eoutransform, discrete cosil
transform, and fast Fourier transform algorithms. Image processing basics.
enhancement. Image restoration. Image coding.

M C 1 691 | Atrtificial Intelligence (1 & 2) ( L)c KF 3T Ht

(a&hb) Prerequisites: Undergraduate coursedofiic and the theory of algorithms.
(2 cr. h/ Outline of contents: Heuristic search, problem solving, game playing, know

Semester) | representation, logical inference, planning, reagprumder uncertainty, expe
systems, learning, perception, language understanding.

M C i 692(a)| Special Topics in Computational Methods ( )wy 2f Fj IOF ® 2T KJ
(2 cr. h) Prerequisites: Consent of the instructor.
Outline of contents: Oner two subjects are treated in depth from: Computati
Geometry, Algebraic Algorithms, Randomness and Computation, Sym
Programming, Computational Genomics, Advanced Methods in M
Computation.
M C 1 692(b) | Special Topics in Computer $iences ()s ORH AWp p I bB
(2 cr. h) Prerequisites: Consent of the instructor.

Outline of contents: One or two subjects are treated in depth from: Con
Vision, Learning Theory, Design of Programming Languages, Computer Gral
Genetic Algorithms.
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Department

Diploma
(500)

2- PhysicsDepartment

A- Programs

Specializations

1- Nuclear Reactors

Specialization

2- Radiation Physics

3- Solar Energy

4- Material Science

5- Computational Physics

1- Theoretical Physics

2- Nuclear Physics

3- Solid State Physics

4- Experimental Physics

1- Theoretical Physics

2- Nuclear Physics

3- Solid State Physics

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

Code Course Number Course
Case Hours

The candidate studies (10) courses in table (1) Compulsory
The Total Cr.h. Required

Table (1) Compulsory Courses

Semester Course Name

PNR 501 | Quantum Mechanics

PNR 502 | Theory of Reactors

PNR 503 | Reactors and Neutrons

PNR 504 | Physics of Nuclear Safety

PNR 505 | Experimental studies (1)

PNR 506 | Experimental studies (2)

PNR 507 | Reactors Heat Transfer

Second PNR 508 | Detectors and Nuclear Devices

Also offered
PNR 509 | Computer by Radiatn

PR 527 | Plasma Physics

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)

Code Course Number Course
Case Hours

. (PR) | The candidate studies (10) courses in table (1) Compulsory
The Total Cr.h. Required 24

Table (1) Compulsay Courses

Semester| Course Course Name . Remarks
Code

Nuclear Physics

Physics of Radiology

Mathematical Physics

Measurements of Doses

Experimental studies( 1)

PR 525 | Experimental studies (2)

PR 526 Neutron Physics

. Also offered
Second PR 527 Detectors and Nuclear Devices by Reactors.

PNR 508 | Plasma Physics

PNR 509 | Computer

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-Diplomain Solar Energy (PSE)

Code Course Number Course
Case Hours

The candidate studies (12) courses in table (1) Compulsory
The Total Cr.h. Required

Table (1) Compulsory Courses

Semester Course Name

. Also offered
PSE 540 | Semiconductors by Material

PSE 541 | Photovoltaic Transfer

PSE 542 | Thin Films

PSE 543 | Utilization of Energy

PSE 544 | Heat Transfer

PSE 545 | Experimental Studies (1)

PSE 546 | Experimental Studies (2)

PSE 547 | Energy Storage

PSE 548 | Mass Transfer

Second
PSE 549 | Nature of Radiation

PSE 550 | Technologyof Heating and Cooling

. . Also offered
PM 560 Material Science by Material

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)

Code Course Number Course
Case Hours

The candidate studies (12) courses in table (1) Compulsory
The Total Cr.h. Required

Table (1) Compulsory Courses

Semester Course Name

) . Also offered
PM 560 | Material Science by Solar.

PM 561 | Crystal Growth

PM 562 | Symmetry and Lattice Dynamics of
Materials

PM 563 | Electron Microscope

PM 564 | Experimental Studies( 1)

. Also offered
PSE 540 | Semiconductors by Solar.

Experimental Studies (2)

Modern Electronics

Atomic and Molecular Spectra

Second
Magnetic Properties of Materials

Properties of Superconducting Materials

Technology of Nanometric Materials

The Total Cr.h. Required

Note:- the code No. of the branch: from 560 to 579
From 571to 5P are codes No. for adding new courses
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5-Diploma in Computational Physics (PC)

Code Course Number Course
Case Hours

. (PC) | The candidate studies (12) courses in table (1) Compulsory
The Total Cr.h. Required 24

Table (1) Compusory Courses

Semester| Course Course Name
Code

Information Technology

Multimedia and Web Design

Programming with FORTRAN

Digital System Design

Communication and Optical Fibers Technology

Experimental Studies (1)

Experimental Studies (2)

Digital Electronic Circuits

Methods of Computational Science

Solution of Physical Problems using C++

Modeling and Simulation

Mont Carlo Methods and Simulations

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 heoretical Physics (PT)

Course Number Course
Case

The candidate Studies (7) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table (2) Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester | Course Course Name . Remarks
Code
Advanced Quantum Mechanics
Mathematical Physics.

Numerical Analysis and Computatbnal
Physics

Experimental Physics

Quantum Field Theory

Theory of Molecular Spectra

Group Theory and its Applications
The Total Cr.h. Required

offered by

Table (2) Elective Courses

Semester| Course Course Name . Remarks
Code
First PT 613 | Theoretical Nuclear Physics

Irs PT 614 | Theoretical Condensed Matter Physics

Elementary Particles and String Theory
Selected Topics in Theoretial Physics

Second

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)

Code Course Number Course CR.
Case Hours
The candidate studies (7) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table ( Elective 4

M. Sc. thesis (Compulsory) 699 18

The Total Cr.h. Required 36

Table (1) Compulsory Courses

Semester| Course Course Name . Remarks
Code

Advanced Quantum Mechanics
Mathematical Physics.

Numerical Analysis and Computational
Physics

Experimental Physics

offered by

_Elementary Patrticles
Experimental Nuclear Reactions

Nuclear Scattering
The Total Cr.h. Required

Table (2) Elective Courses

Semester | Course Course Name . Remarks
Code

Reactors and Neutrons
Nuclear Electronics

Nuclear accelerators

Nuclear Spectra

Second Detectors and Nuclear Devices

Selected Topics in Nuclear Physics

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)

Code Course Number Course CR.
Case Hours
The candidate studis (8) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table ( Elective 4

M. Sc. thesis (Compulsory) 699 18

The Total Cr.h. Required 36

Table (1) Compulsory Courses

Semester | Course Course Name . Remarks
Code

Advanced Quantum Mechanics
Mathematical Physics.

Numerical Analysis and Computational
Physics

Experimental Physics

Also
offered by

Properties of Insulators
Relaxation Theory

Second Semiconductors
Nuclear Magnetism

The Total Cr.h. Required

Table (2) Elective Courses
Semester | Course Course Name . Remarks
Code

Crystal Growth
Electron Microscope

Physics of Polymers

Thin Films

Lattice Imperfections

Radiation Damage in Solids
Selected Topics in Condensed Matter
Physics

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)

Code Course Number Course CR.
Case Hours
The candidate studieq7) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table (2 Elective 4

M. Sc. thesis (Compulsory) 699 18

The Total Cr.h. Required 36

Table (1) Compulsory Courses

Semester | Course Course Name . Remarks
Code

Advanced Quantum Mechanics
Mathematical Physics.

Numerical Analysis and Computational
Physics

Experimental Physics

Also
offered by

Atomic and Molecular Spectra
Laser Physics

Quantum and Nonlinear Optics
The Total Cr.h. Required

Table (2) Elective Courses

Semester | Course Course Name . Remarks
Code

Plasma Physics
Modern Electronics

Interaction of Radiation With Matter

Optoelectronics

Chemical Physics and Liquid Crystals

Mass Spectrometer

Second
Vacuum Technology

Selected Topics in Experimental Phyiss
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. Degreen Theoretical Physics (PT)

Table (1)

Code Course Number Course
Case

The candidate chooses (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester| Course Course Name . Remarks
Code

Gauge Theory of Elementary particle Physics

Introduction to Computer Simulation

Elementary Particles

Quantum Chromodynamics

Also offered by Nwclear

String Theory

Selected Topics in Theoratal Physics

Theoretical Nuclear and Sub nuclear Physics

The Relativistic Nuclear Many-Body problem

Quarks and Leptons

Introduction to High Energy Heavy-lon
Collision

Also offered by Nuclear

Second

Computational Nuclear Physics

Direct Nuclear Reaction

Nuclear Structure Theory

Accelerators and Colliders

The Total Cr.h. Required

Note:- the code No. of the branch: froni701 to 719
From 707 to 719 are codes No. for adding new courses

54



2- Ph.D. Degreem Nuclear Physics (PN)

Table (1)

Code Course Number Course
Case

The candidate chooses (8) courses from table (2) Elective
Ph.D. thesis(Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester| Course Course Name . Remarks
Code

Theoretical Nuclear and Sub nuclear Physics

The Relativistic Nuclear Many-Body problem

Quarks and Leptons

Introduction to High Energy Heavy-lon
Collision

Computational Nuclear Physics

Direct Nuclear Reaction

Also offered by Theoretical Physics.

Nuclear Structure Theory

Accelerators and Colliders

Selected Topics in Nuclear Physics

Gauge Theory of Elementary particle Physics

An Introduction to Computer Simulation

Second
Elementary Particles

Also offered by
Theoretical Physics.

Quantum Chromodynamics

String Theory

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. Degreein Solid State Physics (PS)

Table (1)

Code Course Number Course
Case

The candidates chooses (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Name . Remarks

Many Body Theory of Solids

Electric and Electromagnetic properties
of Solids

Phase Transformation

Also offered

Spectroscopic Methods of Analysis by Exp.
Physics

Quantum Processes in  Semiconductor

Semiconductor Optoelectronic Devices

Magnetic Properties of Ordered
Substances

Surface Physics

Group theory and its application in Solid Also offered

State Physics by Exp.
Physics

Advanced Methods of Structural
Investigations

Selected Topics in Condensed Matter
Physics

Low-NoiseElectronic Measurement and
Experimental Automation
Also offered

by Exp.
Ultra fast Lasers P};]ysigs

Physics of Nanometric Materials

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 coas
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4- Ph.D. Degredn Experimental Physics (PE)

Table (1)

Course Number Course
Case

The candidates chooses (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code

Many Body Theory of Solids

Electric and Electromagnetic properties of
Solids

Phase Transformatbn

Spectroscopic Methods of Analysis

Quantum Processes in  Semiconductor

Semiconductor Optoelectronic Devices

Magnetic Properties of Ordered Substances

Surface Physics

Group theory and its application in Solid
State Physics

Also offered by Solid State Physics

Advanced Methods of Structural
Investigations

Low-NoiseElectronic Measurement and
Experimental Automation

Ultra Fast Lasers

Physics of Nanometric Materials

Selected Topics in Experimental Physics

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
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B- Course contents of Diplona

Code No. Course name and contents
1- Diploma in Nuclear Reactois (P NR)
P NR-501 | Quantum Mechanics 6 blHOF
(3cr.h) Review of the basic concept and assumption of Quantum Mechanlos
angular momentum and the spindentical particles Relativistic wave equatio
for spin O particles.

P NR7T 502 | Theory of Reactors dblKF YB
(3cr. h) | The Nuclear Chain ReactidnNeutron diffusioni The Critical equationi The
Non-Steady Nuclear ReactoirsCondition affecting the Reactivity.

P NR1 503 | Reactors and Neutrons 9F XMObHY
(3cr.h) | Neutron Reactiond Nuclear Fissioni Thermal Neutrons’ Nuclear Chain

Reactioni Neutron diffusiori The Critical equation.
P NR7T 504 | Physics of Nuclear Safety 0 MH 3 lOF
(3 cr. h) | The Structure of mattér Atomic theory of mattet Radio activity and Xraysi
Interaction of radiation with mattér Radiation dosimetry Basic standards ¢
radiation protectin T Protection against internal radiati®nProtection againg
external radiatiofi Radiation Protection measurements.
P NR71 505 | Experimental Studies (1) (Ywy Ar NE
(2 cr. h)
Experiment al Study of absorption spectrum of nuclear radiation  z Study of
some special effects like back scattering z Characteristics of nuclear detectors
and dosimetry.
P NRT 506 | Experimental Studies (2) (Jwy Ar Ne
(2 cr. h)
Detectors (G.M., scintillation, semiconductor, plastic, sensitive filn
Statistical and error treatment, absorption of alpha, beta and gamma, Dg
acquisition, collimated and broad beams, simple gamma spectrum, alpha
beta spectrum X-ray spectrum, Analysis and modeling of data, Mutthannel
analyzer, Complex gamma spectrum and Computer packages to study
absorption and transport of radiation in matter.
P NRi 507 | Reactors Heat transfer eKF YB
(2 cr. h)
Thermal problems in reactor design z Heat Source in reactor systems z
Differential equations of heat transfer z Heat generation in fuel elements z
Thermal stresses in reactor components and some examples with uniform
and exponential heat source.
P NRT 508 | Detectors and Nuclear Devices wT MHX W3
2cr.h
( ) The course deals with nuclear detectors (gasolid) Scintillation and other
special types; Nuclear instruments like ADDCATAC gates.
P NR7T 509 | Computer n KO8
(2 cr. h)

Hardware structure; Networking concepts of programming languagesFlow
Chartsc Data Acquisitiong Data Filing ¢ Computational Analysis
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2- Diploma in Radiation Physics (P R)

P RT 520 | Nuclear physics WT MH X

(3 cr. h) | The nucleanuclear interactioit Nuclear modks 1 Fission.

P RT 521 | Physics of Radiology wil u

(3 cr. h) | Radiation and mattér Gamma transitions Alpha Decayi Beta Decay.

P Ri 522 | Mathematical Physics wy YF T |

(3 cr. h) | Ordinary and Partial differential equatiorHarmonics (with special functions)
Laplace transformi Fourier series, Integral and TransforindProbability and
Statstics.

P RT 523 | Measurements of Doses 9 KOt

(3 cr. h) | Calculation of Doses Radiation Hazards and ProtectibiMeasurement of Deg
esi External Radiation ProtectianLasersi Radio Frequency and Microwaves

P RT 524 | Experimental Studies (1) ()wy Ar N8

(2 cr. h) Experimental Study of absorption spectrum of nuclear radiatiStudy of some
special effects lik back scattering Characteristics of nuclear detectors &
dosimetry.

P RT 525 | Experimental Studies (2) (Jwy Ar N8

(2 cr. h) Detectors (G.M., scintillation, semiconductor, plastie)ssve films), Statistica
and error treatment, absorption of alpha, beta and gamma, Data acqy
collimated and broad beams, simple gamma spectrum, alpha and beta sp
X-ray spectrum, Analysis and modeling of data, Mcittannel analyzel
Compgex gamma spectrum and Computer packages to study the absorpti
transport of radiation in matter.

P R1 526 | Neutrons Physics fF X MObH

(2 cr.h) | Neutron Reactions Nuclear Fissioni Thermal Neutronsi Nuclear chain
Reactioni Neutron Diffusioni The Critical equation.

P RT 527 | Plasma Physics F B CblD

(2 cr. h) | Single particle motiorisPlasma as fluids Introduction to plasma physics.

3- Diploma in Solar Energy (P S)

P Si 540 | Semiconductors 9 bl HbH B

(2 cr. h) Different types of SemiconductoirsCarrier transport Phenomena and applica
semiconductors The electrical properties of SemiconductoBptical properties
of Semiconductors Semiconductor devices and Integrated circuits.

P Si 541 | Photovoltaic transfer nlrKHTHH

(2cr. h) Solar cells and Sunlight Review of Semiconductor PropertiésEfficiency
limits, losses and MeasuremeritsStandard Silicon solar cell Tewblogy 1
Improved Silicon solar cell Technolo@yDesign of Silicon solar cells.

P Si 542 | Thin Films wyy LUp

(2 cr. h) Different Methods of Preparation ThiFilmsi The optical properties of thi
films 1 Different types of coating Different Methods of measuring reflectan
and transmittance.

P Si 543 | Utilization of energy wlf I ORY

(2 cr. h) | The conversion of solar heat into work by beans of three thermodynamicic
The direct conversion of sunlight into electricity depending upon photoelg
thermoelectric and thermo ionic effects.

P Si 544 | Heat transfer opFOc

(2 cr. h) Theory of heat conduction, Steady and unsteady conduictldeat conductior
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with moving boundarie$ Free convection, mixed free and forced convectig
Thermalradiation properties.

P Si 545 | Experimental Studies (1) ()wy Ar Ny
(2 cr. h) Solar cell (1), Solar cell (I), Solar modul (I), Solar modul (1), Solar heater (1), Solar
heater (1), Star Crop dryer, Solar pump and Solar distelator.
P Si 546 | Experimental Studies (2) (Ywy Ar ns
(2 cr. h) Solar cell(l), Solar cell(lll), solar heater(lll), Heat transfere(l), Hydrogen
production(l), Hydrogen production (ll), Thermal conductivity (1) and Thermal
conductivity (11) .
P Si 547 | Energy Storage wUfF A
(2 cr. h) Solar thermal energiyHydropower and Hydroelectric systein®ower from the
wind and turbine typeks Ocean thermal energy conversioGeothermal energy
the importance of storage.
P Si 548 | Mass Transfer nAdAsb
(2 cr. h) Basic equation of two component gas mixturegapplication to humid aiif
Diffusion lawsi The mass transfer coefficiehtLaminar boundary layer on a fl
plate with mass and heat transfer.
P Si 549 | Nature of Radiation NF NI o
(2 cr. h) The Physical principle of electromagnetic radiatio@lassification of radiatior
and its uses in solar energynteraction of radiation with mattérTechnology of
heating of adiation.
P Si 550 | Technology of Heating and Cooling CTO33KOF ™
(2 cr. h) Passive solar and cooling systédmStudy the alternative methods of thern
storage and study the appropriate design paramit&tsidy the high cooling
concepts of different solar cooling systems.
4- Diploma in Material Science (P M)
P M1 560 | Material Science bFHT
(2 cr. h) The crysth structure i Crystal symmetrfattice imperfection in solidsi
Mechanical properties of solids Creep and Fatigue of solidsElectrical and
magnetic properties of solids.
PMi 561 | Crystal Growth opHAHA
(2 cr. h) Crystal growth from Solutions Crystal growth from the mek Crystal growth
from vapor.
P M1 562 | Symmetry and Lattice Dynamics of Materials bFHTI A0 wy blj
(2 cr. h) Crystal systems and elements of symmetrg @8int groups)i Space Groups
X-ray diffraction from crystal§ Electron and Neutron Diffraction Reciprocal
lattice.
P M1 563 | Electron Microscope n>xmwm9O3g bllOF
(2 cr. h) Microsoopy with light electrong the electron microscopy family (TEM, SE
and STEM)i The specimen preparation and interpretation of micrograp
Specialized Techniques in electron microscoxamples of the use of electr
microscopy.
P Mi 564 | Experimental Studies (1) () wy Ar K
(2 cr. h) Some advanced experiments in heat transfer and energy storage Kk
convection and thermal radiation.
P M1 565 | Experimental Studies (2) () wy Ar K
(2 cr. h) Some advaced experiments in heat transfer and energy storage by
convection and thermal radiation.
P M1 566 | Modern Electronics wrxTCcC
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(2 cr. h) Number systems Digital electonicsi Nanoelectronic$ Data Acquisition.
P M1 567 | Atomic and Molecular Spectra Wy ¢ 7 NP FN
(2 cr. h) | Atomic structurd L-S couplingi Normal Zee man effeét Anomalous Zee ma
effect 1 Stark effect T Spectra of many electron atoriisMolecular orbitsi
Schrddinger equation for H2+Rotational, Vibrational and Electronic specir:
Microwave spectré Infrared spectra Visible and ultraviolet spectra.
P Mi 568 | Magnetic Properties ofMaterials pbFHT A0 wyl
(2 cr. h) Classifications of magnetic materidglsNuclear magnetic resonance (NMR
Electron spin resonance (ESRAdiabatic Demagnetization.
P M1 569 | Properties of Superconducting Materials Oy HH gfaFH rwHa
(2 cr.h) | The different modern theories of superconducting matefiatdectrical and
magnetic properties of superconductors.
P M1 570 | Technology of Nanometric Materials Wy X HXF 3 lOF
(2 cr. h) Physic chemistry of solid surfaces OneDimensional NanostructuresTwo -
Dimensional Nanostructures.
5- Diploma in Computional Physics (P C)
P Ci1 580 | Information Technology dF B HYAYIH H
(2 cr. h) | An introduction to cutting edge information technologiésrdwaré softwarei
conceptual models that impact the way leaders make decisions.
P Ci 581 | Multimedia and Web Design HTHARQFY B 6yr hb
(2 cr. h) Basic Multimedia concepts (graphi€¢saudioi Video) i Internet concept$
(Design development publishing of web pagésinteractive web pages.
P Ci1 582 | Programming with FORTRAN AFObiphYadk C iy
(2 cr. h) Introduction to computer concepts and structuf®blem solving and algorithi
implementation using the FORTRAN programming language.
P Ci 583 | Digital System Design wyr ulp w
(2 cr. h) Digital design methodology and techniquiscontrol and timingi machine
organizationi instruction sequencing and data for flow control.
P Ci 584 | Communication and Optical Fiber Technology
(2 cr. h) WYIGKOF PfFy Oy F F
Introduction to Physical OpticsThe Physical Principle of Optical Fib&r3he
Technological application of Optical Fibér§he uses of Optical Fibers
Communication.
P Ci 585 | Experimental Studies (1) (Hwy Ar K
(2 cr. h) The use of computers as data acquisition sysieomupling tasks to micro an
mini- computersi controlling single and integrated systems and proceks
Development of software and integration of existingtdigand analog devicés
Applications by means of the case study method.
P Ci1 586 | Experimental Studies (2) (Jwy Ar K
(2 cr. h) Introduction to computer Communication through paralleft  serial porti
UBS and Data acquisition cards.
P Ci 587 | Digital electronic Circuits wyr Up wy
(2 cr. h) Physics of Semiconductoisthe Free Electron Modeli Energy bands inheor|
solidsi Semiconductors theoilySemiconductors Devices.
P Ci 588 | Methods of Computational Science wy 9F [j HOA
(2 cr. h) Computer representation Numerical differentiali Numerical integration
Ordinay differential equations Fourier transformgMonte Carlo Simulation.
P Ci 589 | Solution of Physical Problems Using C ++
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(2 cr. h)

EA? EA? nlOF aFC
Programming language and graphics tadeterministic methods of simulaty
Physical systemis Monte Carlo techniques Application to Molecular dynaniic
Numerical integratioi Physics problerMassi Centerof - masg§ Moment of
inertia.

P C7 590 | Modeling and Simulation WF bFj r K
(2cr.h) | The Modeling and Simulation of Physical systerm#pplying software
methodologies to the solution of Physical problermsLectures will typically
involve a short review of some physics topic.
P Ci 591 | Mont Carlo Methods and Simulation HIOpF b UXHHE
(2 cr. h) Monte Carlo, Random number Generatofrs Monte Carlo integratiori the
Metropolis Algorithmi Thermodynamic AveragesMolecular Dynamic$ The
Model and Method ( the Physics 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)
Pi 601 Advanced Quantum Mechanics wB CYg r
(2 cr. h) The Formal Theory of Scatteririgldentical Particles Applications of Secon(
Quantizationi Photon and the Electromagnetic FigldRelativistic Electron
Theoryi OneElectron Dirac Theory.
Pi 602 | Mathematical Physics wy YF T |
(2 cr.h) | Curved Coordinaté Tensorsi Functions of a complex variabie Differential
Equationi Group Theory.
P1 603 Numerical Analysis and Computational Physics WYRF. FTOYT
(2 cr. h) Numerical differential and integration Solution of ordinary differentia
equation§ Boundary value and Eigen value probleimgatrix operations.
P1 604 Experimental Physics wy Ar K
(2 cr. h) | Some Advanced experiments in nuclear and Solid State Physics.
PT1 610 | Quantum Field Theory dbfr tr AdKQ
(2 cr. h) Klein- Gordon guationi Dirac equatiori Spinl Fieldsi Second Quantizatior
I Matrix Expansions Feynman diagramis Some Elementary Processes.
P Ti 611 | Theory of Molecular Spectra wy gt Ot HOF
(2 cr. h) Molecular Orbitsi Schrodinger equation for A4 Rotational, Vibrational &
Electronic Spectra Microwave Spectrai Infrared Spectrai Visible and
ultraviolet Spectral
PTi 612 | Group Theory and its Applications FANbFYy 3l b
(2 cr. h) Group Theoryy Some Important Group Theofly The Application of groug
theory in Solid and nuclear physics.
P T1 613 | Theoretical Nuclear Physics wT O3 X W
(2 cr.h) | The nucleanuclear interactioni Nuclear modelsi Fission i Nuclear
Astrophysics.
P Ti 614 | Theoretical Condensed Matter Physics wT O33 KOF wYy
(2 cr. h) Band theory and Crystal symmeiryCollective effects inalidsi Lattice waves
i Spin and Orbital magnetisiminteraction of particles and crysta
PTi 615 | Elementary Particles and String Theory PFbMyuF wt O}
(2 cr. h) Four forces and Cosmic Ray®ions & Muonsi StrangeParticlesi Quarksi

String Theoryi String Interactions.
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PTi 616 | Selected Topics in Teoretical physics
(2 cr. h) wTt O3 3 KOF FTOy
2- M. Sc. Degree in Nuclear Physics (P N)

P N1 630 | Elementary Particles wy HOm F

(2 cr. h) Four forces and Cosmic RayRions & Muong Strange Particles Quarks.

P NT 631 | Experimental Nuclear Reactions wy 31T Ot KF

(2 cr. h) Types of Nuclear ReactiorisCompound Nuclear ReactionsResonance Theor,
of NuclearReaction Cross Sectioris Nuclear Parameters Determined fr¢
Nuclear Reactions.

P NT 632 | Nuclear Scattering 0 MH X

(2 cr. h) The first and second Born approximatibrElastic scattering by spherical wg¢
potential and determination of phase shifscattering by Nuclear and Coulon
Potentials Deep Inelastic collision

P NT 633 | Reactors and Neutrons F X MObHY

(2 cr. h) Nuclear forces and Nuclear Bindirig The compound Nuclear and Nucle
Reactioni Neutron Reactioii Nuclear Fissiofi ThermalNeutrons.

P Ni 634 | Nuclear Electronics WT MH X

(2 cr. h) Nuclear Detector$ Some Applications of the Nuclear Detectors in @wsmic

Ray fieldi Nuclear Emulsion Someapplication in Nuclear Electronic

P NT 635 | Nuclear accelerators WT MH X

(2 cr.h) | The Cockrofiwalton machine, Van de Graaff and Tandem accelerg
Cyclotron and synchryclotron, betatron and electron synchrotron, lin
accelerators.

P NT 636 | Nuclear Spectra WT MH X

(2 cr. h) Radi oact i vi t yroblerns,i Spédcial aBxpbrimdial Techniquesi
Applications of Nuclear Spectroscopic Methods in solid state physics
chemical physics.

P NT 637 | Detectors and Nuclear Devices wT MHX W3

(2 cr. h) Nuclear Detectors and Deeisi Nuclear Electronics SpectrometersSpecial
Experimental Techniques.

P NT 638 | Selected Topics in Teoretical physics

(2cr.h) wT MH 3 KOF FTOy

3- M. Sc. Degree in Solid State Physics (P S)

P Si 650 | Properties of Dielectrics bCFHIJTHK

(2 cr. h) Electrostatic equations of dielectricdMechanisms of polarization Methods of
dielectric measuremenisBreakdown in dielectricé Ferro electricity descriptio
and classification.

P Si 651 | Relaxation Theory _F23209T

(2 cr. h) Structure Defects in StructureLinear theory of Elasticity Nonlinearity and
Elasticity theory Themodynamics of RelaxatierTherma Elasticity Relaxation

P Si 652 | Semiconductors 9 bl HH B

(2 cr. h) | Absorption of direct and indirect Semiconductor transitie@pticd constantg
relationsPhoto and electroluminesceraotoconductivity i Semiconducto
Nanotechnology.

P Si 653 | Nuclear Magnetism WT MH X
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(1 cr. h)

Classification of magneti materialsi Nuclear magnetic resonance (NMR
Electron spin resonance (ESR)diabatic Demagnetization.

P Si 654 | Crystal Growth opHAA

(2 cr. h) Crystal growh from solutions Crystal growth from the melt Crystal growth
from vapour.

P Si 655 | Electron Microscope nxmwm3g bly KQ

(2 cr. h) Microscopy with light and electrons The Electron Microscope Family
Specimen preparationsSpecialized Techniques in Electron Microscopy
Examples of the use of Electron Microscopy.

P Si 656 | Physics of Polymers dqF 30F F

(2 cr. h) Different Theories of PolymeiisElectrical Properties of Polymeis
Mechanical Properties of Polymers.

P Si 657 | Thin Films XCFfr Up

(2 cr. h) Methods of preparations of thin filmdMechanism of film formationElectrical
Properties of thin films.

P Si 658 | Lattice Imperfections Wy bl |

(2 cr. h) Types of Defects in Crydtane materialsi The Production of Defects in Solitls
Effect of Lattice Defects on the Physical and Mechanical Properties of S
Interaction of Dislocations with Point Defects.

P Si 659 | Radiation Damage in Solids pbFHr lOF n AK

(2 cr. h) Interaction of Radiation with Crystal latticeThe production of different types
Point Defect by Radiatioh The annealing Behavior of Irradiated Solids.

P Si 660 | Selected Topics in Condensed Matter Physics

(2 cr. h) wY r bir lOF pFHur KWK
(Lattice Dynamics and SymmetiySolar Energy).

4- M. Sc. Degree in Experimental Physics (P E)

P Ei 670 | Atomic and Molecular Spectra wy T Ot OF

(2 cr.h) | Atomic Structurei L-S coupling 7 Normal Zeeman effecti Anomalous
Zeeman effecti Stark effect Spectra of many electron atonis Molecular
Orbits i Schrédinger equation for 47 Rotational, Vibrational & Electroni
Spectra Microwave Spectré Infrared Spectra Visible and ultraviolet Spectre

P ET 671 | Laser Physics p Oy AK

(2 cr. h) | An introduction to laser Stimulated transition§ Atomic rate equation$ laser
pumping a population inversidhaser amplifications & laser types.

P ET 672 | Quantum and Nonlinear Optics wy N OWJIFIORv CbF

(2 cr. h) Electro magnetic theoryBasic theorem of quantum mechanidderturbation
theoryi Density matrix formalisni Interaction of time varying field and atom
systemi The non linear optical susceptibilitwave equatiofi Description of
Nonlinear optical interaction.

P ET 673 | Plasma Physics F B Cbl?}
(2 cr. h) | The equations of plasma physicehe behavior of charged particles in electric
magnetic fiedlst The fluid approach with collisiorigOrbital theoryi

The Interaction of Electromagnetic wave with Plasmas.
P EV 674 | Modern Electronics wrxTCcC
(2 cr. h) | Number systemi Digital electronic§ Nanoelectroni@ Data Acquisition.
P ET 675 | Interaction of Radiation with Matter WphFr tOF W
(2 cr. h) | Properties of laser Radiatianinteraction of laser beam with a materiatfage

(Distribution of heat energy temperature changésphase change$)Materials
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Processing ApplicationsSurface hardeningSemiconductors processiigaser
welding i Micro wilding 1 laser cuttingi Micromachiningi Drilling 7 laser in
median.

P ET 676 | Optoelectronics wy CHY ¢

(2 cr. h) Radiometry and photometiy radiation source$ lasersi radiation detector$
principal of fiber optics.

P E1 677 | Chemical Physics and Liquid Crystals WACF ™ Q¥ PR ¥

(2 cr. h) Introduction to liqud crystali Identification of Mesophases of liquid crystéils
Interaction of liquid crystal with electric & magnetic fielddiquid crystals
Technology.

P ET 678 | Mass Spectrometer wAg bl

(2 cr. h) Kind of Mass Spectrometry systeiin3echniques of Molecular lonization & lof
sourced Types of lons formed in a mass Spectrometer and its analysis
Interpretation of Mass spectra.

P ET 679 | Vacuum Technology HT DY 31O

(2cr.h) | Some relevant physical concepis Vacuum measurement$Oil sealed
mechanical rotary pumps Diffusion pumps accessorids integrated vapo
pumping groups and vapor boosteiSonsiderationn system design.

P E1 680 | Selected Topics in Experimental Physics wy 31 Ot 3 lOF _ F 17 J

(2 cr. h) | (Semiconductor Solar Energy).
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3- Chemistry Department

A- Programs

Specialization
Code

Department Degree

Code Code Specializations

1- Analytical Chemistry

Diploma 2- Applied Organic Chemistry

(500)

3- Biochemistry

4- Electrochemistry

1- Inorganic Chemistry (Ch

2- Physical Chemistry (CP)

3- Analytical Chemistry (CA)

4- Organic Chemistry (CO)

5- Biochemistry (CB)

6 - Biotechnology (CBIO)

1- Inorganic Chemistry

2- Physical Chemistry

3- Analytical Chemistry

4- Organic Chemistry

5- Biochemistry
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The candidate studies (8) courses in table (1)

1- Diploma in Analytical Chemistry (CA)

Course Number

Compulsory

The candidate chooses (2) courses from table (2)

Elective

The Total Cr.h. Required

Table (1) Conrpulsory Courses

Semester

Course
Code

Course Name

Forensic Chemistry (1)

Remarks

Also offered
by App.Org.

Spectral Analysis and Applied Spectroscopy

Also offered
by Bio.

Electrochemical Analysis

Modern Analytical Techniques

Separation Techniques

Organic and Food Analysis

Thermal Methods of Analysis

Environmental Analysis

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester

Second

Course
Code

Course Name

Biochemical Analysis

Remarks

CA 525
CA 526

Radio Analysis

Advanced Spectral Analysis

Advanced Analytical Methods

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

67




2- Diploma in Applied Organic Chemistry(CAQO)

Course Number

The candidate studies (8) courses in table (1) Compulsory
The candidate chooses (2) courses from table (2) Elective

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester| Course Course Name . Remarks
Code

CP 501 ] . Also
Forensic Chemistry (1) offered by
Analytical

CAO 540 Polymer Chemistry
CAO 541 Applied Organic Spectroscopy
CAO 542 Natural Products

CP 504 Forensic Chemistry (2)
CAO 543 Petroleum and Petrochemicals

CAO 544 Natural Polymers
CAO 545 Chemistry of Dyes

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester| Course Course Name . Remarks
Code

CAO 546 Pharmaceutical Chemistry

CP 505 Physical Chemistry of Polymers

CP 506 Electroorganic Chemistry

4 CAO 547 Chemotherapy
S
econd | cAo 548 Oil and Fats

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)

Course Number

The candidate studies (8) courses in table (1) Compulsory
The candidate chooses (2) courses from table (2) Elective

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester Course Name . Remarks

Also

Spectral Analysis and Applied Spectroscopy Zfrf“;rljt?cgﬁ’

Enzymology I

Inborn Error of Metabolism

DNA Technology

Immunology

Prophrines Metabolism

Biochemical Disorders of Major Organs

Endocrinology
The Total Cr.h. Required

Table (2) ElectiveCourses

Semester| Course Course Name . Remarks
Code

Nutrition

Cancer Biology and Tumer Markers

Biotechnology

Biostatistics From Statist.
Math.

The Total Cr.h. Required

Note:- the code No. othe branch: from 560 to 579
From 570to 579 are codes No. for adding new courses
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4- Diploma in Electrochemistry (CE)

Course Number

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

Course CR.
Case Hours
Compulsory

The candidate chooses (2) courses from table (2)

Elective 4

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester| Course

Course Name
Code

24

Remarks

Technigues of Electrochemistry

Instrumental Analysis

Surface Analysis

Corrosion

Industrial Electrochemistry and Electroplating

Electrochemistry of Semiconductors and
Electrometallurgy

Energy Cornversion

Electroorganic Chemistry

The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Name

Environmental Electrochemistry

Remarks

Controlled Potential Electrolysis

Electrochemistry in Molten Salts

Statistics

Electrochemical Kinetics

Electrochemistry of Interfaces

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. Degreen PhysicalChemistry (CP)

Course Number Course Case

The candidate studies (6) courses in table (1) Compulsory

The candidate chooses (2) courses from table (2) Elective

M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester | Course Course Name
Code

Advanced Applied Spectroscopy

Remarks

Also offered
by all gps.

Advanced Physical Chemistry( 1)

Advanced Inorganic Chemistry
Bioinorganic Chemistry

Kinetics and Mechanisms in Inorganic
Chemistry

Structural, Dynamic and Macro-molecular
Chemistry

Also offered
by all gps

Chemical and Statistical Thermodynamics
Applied Physical Chemistry

Spectral Methods of Analysis
Environmental Chemistry

The Total Cr.h. Required

Table (2) Elective Caurses

Semester Course Name

Computational Chemistry and Modeling

Remarks

Biophysical Chemistry

Special Topics in Physical Chemistry|

Advanced Physical Chemistry(2)

Applied Electrochemistry and Energy
Conversion

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. Degrean Analytical Chemistry (CA)

Course Number Course
Case
The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (2) courses from table (2) Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester | Course Course Name CR. Hours Remarks
Code

Also
Advanced Applied Spectroscopy offered by

all gps.

Advanced Physical Chemistry (1)
Advanced Inorganic Chemistry
Bioinorganic Chemistry

Kinetics and Mechanisms in Inorganic
Chemistry

Also
offered by
all gps.

Structural, Dynamic and Macro-molecular
Chemistry

Statistical Thermodynamics I
Applied Physical Chemistry I
Spectral Methods of Analysis I

Environmental Chemistry
The Total Cr.h. Required

Table (2) ElectiveCourses

Semester | Course Course Name . Remarks
Code

Volumetric Methods of Analysis and Quality
Assurance

Electrometric Methods of Analysis

Separation Techniques and Radio Analysig

Thermal, Mass, Spectrometric and Kinetic
Methods of Analysis

Special Topics in Analytical Chemistry

Instrumental Microanalysis Biol.Depts.

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. Degreen Inorganic Chemistry (Cl)

Course Number

The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (2) courses from table (2) Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) CompulsoryCourses
Semester| Course Course Name . Remarks
Code

Advanced Applied Spectroscopy Also offered
by all gps

Advanced Physical Chemistry (I) |

Advanced Inorganic Chemistry |

Bioinorganic Chemistry |

Kinetics and Mechanisms in Inorganic
Chemistr

Structural, Dynamic and Macro-molecular Also offered
Chemistry by all gps
Statistical Thermodynamics

Applied Physical Chemistry
Spectral Methods of Analyss
Environmental Chemistry

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester| Course Course Name . Remarks
Code

Synthesis and Physical Methods in Inorganig
Chemistry
Organometallic Chemistry

Inorganic Sterochemistry
Supramolecular Chemistry

Nuclear Chemistry

Special Topics in Inorganic Chemistry

The Total Cr.h. Required

Note:- the codeNo. 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 OrganicChemistry (CO)

Course Number

The candidate studies (6) courses in table (1)

Course
Case

Compulsory

The candidate chooses (2) courses from table (2)

Elective

M. Sc. thesis (Compulsory)

699

The Total Required cr.h

Table (1) Compulsory Courses

Semester

Second

Course Name

Advanced Applied Spectroscopy

Remarks

Also offered
by all gps

Advanced Physical Organic Chemistry

Applied Organic Chemistr

Structural, Dynamic and Macro-molecular
Chemistry

Also offered
by all gps

Photochemistry and Pertyclic Reactionsi
Chemistry of Organic Laser

Organometallic Compounds, Catalysis in
Organic Chemistry

The Total Cr.h. Required

Table (2) ElectiveCourses

Course Name

Introduction to Green Chemistry 1
Bioorganic Chemistry

Remarks

Heterocyclic Chemistry

Petroleum and Petrochemicals

New Synthetic Reactions, Supramolecula
Chemistry

Polymer Chemistry

Strategies and Tactics in Synthesis
Nonconventionl Organic Synthesis|

Contemporary Organic Chemistry i
Molecular Orbital Symmetry

Chemotherapyi Organic Design

The Total Cr.h. Required

Note:- the codeNo. 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 irBiochemistry (CB)

Code Course Number Course CR.
Case Hours
The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (2) courses from table (2) Elective 4

M. Sc. thesis (Compulsory) 699 18

The Total Cr.h. Required 36

Table (1) CompulsoryCourses

Semester | Course Course Name . Remarks
Code

. Also offered
Advanced Applied Spectroscopy by all gps

Enzymology and Bioenergetic Metabolism

DNA Technology and Proteomics, Functiona
Genomic

Structural, Dynamic and Macro-molecular Also offered
Chemistry by all gps

Body Fluids and Cancer Biology

Applied Biochemistry

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester | Course Course Name . Remarks
Code

Immunology
Toxicology & Endocrinology

From Statist.

Biostatistics Math.

Free Radical Biochemistry

Second Bioinformatics

Biotechnology and Tissue Culture

The Total Cr.h. Required

Note:- the code No. of the branch:rfom 660 to 679
From 669 to 679 are codes No. for adding new courses
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6- M. Sc. Degree irBiotechnology(CBIO)

Course Number Course
Case

(CBIO) The candidate studies (6Fourses in table (1) Compulsory

The candidate ch@ses (3) courses from table (2) Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester Course Name

Applied Biochemistry

Biostatistics

Molecular Biology and Biotechnology

Bioinformatics
Bacteriology

DNA Technology and Proteomics,
Functional Genomic

The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code

N

CB 666 Free Radical Biochemistry
CB 668 Biotechnology and Tissue Culture

CB 660 Enzymology and Bioenergetic Metabolism
BE 643 Environmental Stresses

BM 625 Advanced Virology

EB664 Biochemical genetics
ZMP 610 Neurosciences|

Zl 640 Molecular Immunology
ZC677 Developmental Biology

NN NN NN DNDN

The Total Cr.h. Required

76



1- Ph. D. Degree inPhysical Chemistry (CP)

Table (1)
Course
Case

Course Number

Elective

The candidate chooses (8) courses from table (2)
799

Ph. D. thesis (Compulsory)
The Total Cr.h. Required

Table (2) Elective Courses

Semester | Course Course Name Remarks

Code

Problem Seminars

Symmetric & Asymmetric Catalysis in Also
. . offered by
Organic Chemistry all gps.

Molecular Dynamics & Chemical Reactivity

Advanced Topics in Physical Chemistry|

Computational Chemistry

Molecular Spectroscopy and group Theory

Phase Transitions and liquid Crystals

Chemical Applications of Synchroton
Radiation

Application of Statistical Mechanics for
Second . . )
Experimental to Cpmputer Simulation

Topics in Surface Science

Lasers in Chemistry, Theory, Simulations
and Applications

The Total Cr.h. Required

Note:- the code No. of the branch: from 701 to 719
From 712 to 719 arecodes No. for adding new courses
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2- Ph. D. Degree In Analytical Chemistry (CA) and Inorganic Chemistry (CI)

Table (1)

Course Number Course
Case

The candidate chooses (8) courses from table (2) Elective
Ph. D. thesis (Compulsory) 799

The Total Cr.h. Required

Course Name

Problem Seminars

Symmetric & Asymmetric Catalysis in

Organic Chemistry offered by

Molecular Dynamics & Chemical Reactivity

Special Topics in Analytical Chemistry

Bioanalytical Chemistry

Special Topics in Inorganic Chemistry

Chemistry and Structure of Clugers and
Colloids

Advanced Topics in Environmental
Chemistry

Advanced Analytical Techniques in
Environmental Chemistry

Analytical Sensors, Theory, Chemical and

Second Biochemical Applications

Solid State and Material Chemistry

Industrial Chemistry

Structural and Bioinorganic Chemistry

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 crmaes
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3- Ph. D. Degreem Organic Chemistry (CO)

Table (1)

Code Course Number Course CR.
Case Hours

The candidate chooses (8) courses from table (2) Elective
Ph. D. thesis (Compulsory) 799 44

The Total Cr.h. Required 60

Table (2) Elective Courses

Semester | Course Course Name
Code

Remarks

Problem Seminars

Symmetric & Asymmetric Catalysis in

Organic Chemistry offered by

Molecular Dynamics & Chemical Reactivity

Special topics in Organic Chemistry

Electron transfer Reactions in Organic
Chemistry

Organosilicon and Organoalumineum
Chemistry

Stereochemistry

Metal Catalyzed Organic Synthesis

The Organic Chemistry of Nucleosides ang
Nucleotides

Second Forensic Chemistry

Advanced Mechanistic Organic Chemistry

Advanced Applications of Spectroscopy
(NMR and Maso)

Advanced Organic Synhesis

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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Table (1)

4- Ph. D. Degree in Biochemistry (CB)

Course Number

The candidate chooses (8) courses from table (2)

Course
Case

Elective
799

Ph. D. thesis (Compulsory)

Table (2) Elective Courses

Semester| Course
Code

The Total Cr.h. Required

Course Name

Problem Seminars

Symmetric & Asymmetric Catalysis in
Organic Chemistry

Molecular Dynamics & Chemical Reactivity

Remarks

Also
offered by
all gps.

Special Topics In Chemistry and
Biochemistry

Recent Advances in Biotechnology

Diagnostic Enzymes & Proteomicsg

Molecular Genetic & Genetic Engineering

Biosynthesis of Biomolecules

Gene therapy & Human Genome

DNA Technology

Biochemical Evolution

Second

Bioinformatics & Biosensors

Microbial Ecology & Pollutions

DNA and Protein Sequencing Analysis &
Vaccinization

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)

CPi 501
(2 cr. h)
1h Th+ 1h Pr

Forensic Chemistry (1) () n KOHOROF
Introduction, definition and characterization of poisons, differentiatior
Poisons, procedures of deproteination and isolation of poisons, methg
extraction of poisons

Identification of different types of poisons: volatile pmis- corrosive poisons
metallic poisons acidic and neutral drugsbasic drugg insecticides Poisons
of special methods of isolatierPreparation of standard solutions and reagen
Practical Course

Identification of Ethanol irpure solution andni beverage- Identification of
Methanol in pure solution in red alcohelldentification of Mineral corrosive
acids in pure solution and on clotheklentification of Alkalis in pure solutio
and on clothes Identification of Cyanide ionr Identificationof phenol and aceti
acid - ldentification of Analgesic drugs Identification of Tranquilizer drugs
Identification of Hypnotic drugs Separation and Identification of different dr
mixtures.

C Pi 502
(3 cr.h)
2h Th + 1h Pr

Separation Techniques 2 h¥pl
Introduction to chromatographic separations, general description
chromatography,migration rates of solutes, zone broadening and col
Efficiency, Optimization of column performance, applications
Chromatography, @ Gas chromatography, glHi performance liquic
Chromatography.

Practical Course

Paper chromatography Chromatographic separation of ink component
Chromatographic separation of sugars in mixtutghromatographic separatic
Bismuth, Copper, Cadmium and leadhin layer Chromatgraphy- Distribution
coefficient - lon exchange Chromatographipetermmation of ion exchang
capacity of an iori exchanger Separation of Zinc and magnesium ions on
anion exchange resin Stepwise Elution of simple cationrsDetermination of
phosphat.

C Pi 508
(3cr.h)
2h Th+ 1h Pr

Spectral Analysis and Applied Spectroscopy ¢ Uy 3T 3 @A KwIT
Introduction , components of optical instruments, -Uigible Molecular
absorption spectrometry and applications, introduction tspBctrometry an(
applications, Raman spectroscopy, introduction To optical atomic spectro
atomic absorption and atomic fluorescence spectrometry, atomic e
spectrometry.

Practical Course

Determination of absorbance curve and concentrationsoibatance Effect of
temperature on absorbkivityEffect of ionic strength on absorbkivityEffect of
time on absorbkivity - Effect of solvent on absorbkivity- Error in
spectrophotometry (Twymaloothian plot, Rinbormplot) - Photometric titrationg
- Cortinuous variation (Job's) methedSpectrophotometric determination of
equilibrium constant- Study of Kinetics oflodination of cyclohexanone
Determination of the dissociation constant -affsfophenol - Instrumentation
ofUV spectroscopy: Theoreticablculation of the expected uv spectra of sg@
alcohols, ketones, enones and diencer@stermination of the uv spectra of sol
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organic alcohols, ketones, enones and diencn€ompanion between th
calculated and practical uv spectra of enones and dimssrumentation of L R
spectroscopy: Study of the spectra of different carbonyl compounds
comparing the results with the expected valu&udying the different factor
affecting the position of cahoryl groupslidentifying the different functiong
groups.

CAIT 520
(3cr.h)
2h Th+ 1h Pr

Electrochemical Analysis CCFYTrybMN
Introduction to electroanalytical chemistry, electrochemical cells, Elec
potentials, calculation of cell potential from electrode potentials, curre
electrochemical cells, types of electroanalytical Methods. Potention
introduction, types of electrodes, reference electrode, Membrane elecgieds
electrodes, solid state electrodes, ligudembrane electrodes, gasnsing
electrodes, enzymsubstrate electrodes, Selectivity coefficient, potentiom
titrations, appliations , ioRSelective electrodes. Voltammetry: introduction ¢
principles, dropping mercury electrode and Polarography, llkovic equg
characteristics of polarogamm, Modifications of voltammetric technig
differential polarography, Cyclic voltammmgt anodic stripping voltametry
linear sweep voltammetry, Interference in votammetry, applicat
amperometric titrations. Conductimetric titrations: definitions, princig
titration cell, examples of conductimetric titration, abmse, preciptimetry
Electrogravimetry: Coulometry: controlled potential coulometry, coulom
titrations.

Practical Course

Determination of standard electrode potential of silveMeasurement o
solubility product of sparingly soluble salDetermination of ionizationanstant
of a weak acid Determination of pH of unknown solutionAcid-base titration
of strong acid against strong badeetermination of ferrous ion by potentiome
titration - Determination of molar conductance of strong electrolyte
estimation of its molar conductance at infinite dilution Conductmetrig
determination of a dissociation constant of weak aeidConductmetric
determination of the solubility and solubility product of sparingly soluble-s
Conductmetric titration of strong acid wigtrong base Conductmetric titration
of weak acid with strong baseConductmetric titration of mixture weak ag
strong base.

CAI1 521
(2 cr. h)
1h Th + 1h Pr

Modern Analytical Techniques wr 1T Qjy FBf W
Automated methods of analysis, overview of automatic instrum
Instrumentation, flow injection analysis, discrete automatic systems, An
based upon multilayer films.

Practical Course

Introduction to analytical chemistry Preparation of stedard solution ang
standardization of solutions Neutralization titration: Analysis of vinega
Analysis of ammonia, Alkalinity and acidity of waste wat€omplex formation
titration: Hardness of water, Analysis of mixture, Determination of Ca and N
hard water, Determination of Cu in ceinalysis of waste water sample.

CAI1 522
(8cr.h)
2h Th + 1h Pr

Organic and Food Analysis Wyt MOuUF 3y 4dAj k
Organic microanalysis: Methods for qugntitative estimation of: Hydr
compounds (alcohol, phenols,endl) Unsaturation- Carbonyl compound
(ketones, aldehydes, carbohydrateCarboxyl group (acids} Derivatives of
acids - Alkoxyl group - Amino group and azo compourdmino acidsi Thiols
i Hydrocarbons- Food analysis: Milk, meat, edible fats and oils, cerg
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legumes, honey, food additives.

Practical Course

Organic Microanalysis: Analysis of milk (sugar and proteingstimation of
Amino acids e.g. Glycire @mino acids)- Estimation of formaline solution
Estimation of reduced sugars e.g. lactose, maltose, glucose, Estimation o
sugar (cane sugar after hydrolysis with hydrochloric ackERtimation of anihe
hydrochloride- Determination of saponification value and lodine number of
and oils- Determination of neutralization equivalent of organic acid (aliph
acid e.g. formic, acetic , oxalic, tartaric and citric acidpetermination of
saponificaion equivalent of triglycerides and ester®etermination of acety
salicylic acid in aspirin tabletsDetermination of the no. of hydroxylic groups
unknown alcoholic or phonetic compound Determination of acetone i
unknown solution- food Analysis Extraction of caffeine- Extraction of
chlorophyll (paper chromatographyExtraction of piperine Analysis of diet-
Extraction of color of wood (Juice, Jam, Jelly.-.Extraction of mono an
disaccharides Extraction of limonene.

C A1 523 | Thermal Methods of Analysis ppFQJj IOF
(2cr.h) Thermogravimetric methods (TG), Differential thermal analysis (D1
1h Th + 1h Pr | Differential scanning calorimetry (DSC).
Practical Course
Analysis of cement Analysis of solder alloy Analysis of Brass Analysis of
white alloys.
C A1 524 | Environmental Analysis wy gy
(2a.h) Air pollution: air pollutants, sampling, monitoring and methods of Analysis,(
1h Th+1h Pr | NO,, CO, PM, soots, metal ions). Water ptithm : water pollutants, wate
quality parameters (TDS,TSS, DO,BOD, COD, pH, temp, sediments, har
metal ions, oil, grease, Anions, ... ... etc). Soil analysis.
Practical Course
Water analysis: Determination of total dissolved solids FB®logical oxygen
Demand BOD - Chemical oxygen Demand COD Drug analysis -
Spectrophotometric determination of pharmaceutical compounds apj
solvent extraction technique Potentiometric determination of pharmaceuti
compounds applying ion selective eledis.
C A1 525 | Biochemical Analysis pHY | OF c¢ q
(2 cr. h) Biochemical analysis of liver: Liver function, liver enzymes (GOT , G

GGT)& liver tests- Biochemical assessment of div function. use of th
laboratory in the diagnosis & management of liver diseas@&ochemical
analysis of kidney: Nitrogen metabolites & renal function: mainly u
formation- Biochemical function of kidneysBiochemical tests of renal functig
- Disorder of renal function Acid i base disorder Biochemical & laboratory
diagnosis & management of kidney diseaselRenal transplantation Renal
diseases, renal calculBiochemical analysis of urine:Biochemical constituent
of urine- The normal &abnormal constituents of urineExamination of urine
constituents special calculi Examination of urine deposit microscopicaHy
Biochemical Aspects of Hematologyblood picture- Biochemical function ol
Hb - Myoglobin - Vit B 12& folic acid - Blood clotting factors- Iron &
metabolism- Disorders of erythrocyte metabolismBiochemical Analysis o
Vitamin: Biochemical analysis of fat soluble viBiochemical analysis of wate
soluble vit Estimation of vit C in blood , urine & juiceEstimation of wt A&B
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12 - Estimation of folic acid Biochemical Analysis of Milk: Estimation of lag
Albumine- Estmation of lact glob Estimation of casein in milistimation of fat
in milk - Estimation of lactose in milk.

C A1 526
(2 cr. h)

Radio Analysis cKfFl b
Radioactive isotopes, instrumentation, neutron activation methods, Is(
dilution methods.

CA1 527
(2 cr. h)

Advanced Spectral Analysis aClsgs ¢
Molecular mass spedmetry, nuclear magnetic resonance spectroscapd,
microscopy Surface characterization by spectroscopy.

CAI 528
(2 cr. h)

Advanced Analytical Methods wB Gy & |
Concepts of quality and qugli systems- Requirements of accreditation
laboratories- Proficiency testingvalidation of methodscollaborative studies
Sampling techniques, principles of choosing chemicals, equipments
consumableghoice of methodsData representation and évation Good lab.
Practicesafty in AC laboratories.

2- Diploma in Applied Organic Chemistry (C AO)

C P71 504
(3cr.h)
2h Th + 1h Pr

Forensic Chemistry I lyy KO HOF
Basic Concept$ Tools and materials of writing Uniqueness and properties
Arabic alphabet Factors affecting hand writing a¢t Comparison model$
Methods of forgery of documents and their securing and examinéiti
Introdudion in the systematic examination of forged currency and their scig
systematic identification.

Practical part

Tools and materials of writing Identification of Arabic writing 1 Ink
separation: sampling, Ink extraction, colour separation, compdri8amknotes
counterfeiting: preparation of printing plate for different types of print
printing of counterfeited banknotes.

C Pi 505
(2 cr. h)

Physical Chemistry of Polymers FOr 43410
Introduction i Polymerization- Polymer structure and physical propertie
Relative molecular mass and its determinationKinetics of stepwise
polymerization - Kinetics of addition polymerization (Free radic
polymerization - lonic polymerization i Copolymerization (Kinetics 0
copolymerization- Copolymer composition} Ring-opening polymerization
Thermal properties of polymer&haracterization of polymers.

C Pi 506
(2 cr. h)

Electroorganic Chemistry wT HLUK wy
Principle of electrochemistryi Electrical potentiali cell parametersi
electrochemical reactions electroreductioni electroreduction of conjugate
compound$ electrooxidation.

CAOT 540
(3cr.h)

Polymer Chemistry (Theoretical Pat)
Synthetic Polymers

Polymerization: General Review. Classification of Polymerizatién
Functionality - Addition Polymerization = Mechanisms: Fresdical
Polymerization, and lonic PolymerizatioAr(ionic Polymerization and Cation
Polymerization) - Condensation Polymerization Industrial Polymerization
Bulk Polymerization, Solution Polymerization, Emulsion Polymerizat
Suspension Polymerization, and Interfacial Polymerization.

CarbonChain Ptymers: Poly(olefins): Poly(ethylene), Poly (propylene), i
Poly(styrene) - Poly(dienes): Poly(butadiene), Poly(isoprene),

AF Oy r vy K

84



Poly(chloroprene)- Poly(aromatic hydrocarbons): Poly(phenylenes), Pel
xylene), and Phenolic Resins Poly(vinyl compounds):Poly(vinyl acetate)
Poly(vinyl alcohol), and Poly(Ninyl pyrrolidone) - Poly(halogeng
hydrocarbons): Poly(tetrafluoroethylene), Poly(vinyl fluoride), and Poly(\
chloride) - Poly(acrylic compounds): Poly(acrylic acid), Poly(acrylamide),
Poly (acryonitrile).

CarbonOxygen Chain Polymers: Aliphatic Polyethers: Poly(ethylene ox
Poly (epichlorohydrine), and epoxide resins Aromatic Polyesters
Polycarbonates, Poly (ethylene terephthalate), and Alkyd resins.
CarbonNitrogen Chain Polymers: B@mides: Nylon Series, Perlon Series,
Aromatic Polyamides- Polyureas and related compounds: Polyurea,
Polyhydrazidesi Polyurethanes- Polyazoles: Poly(benzimidazoles), &
Poly(oxadiazoles).
Practical Course

Tests for the physical properties ofigihh polymers - Molecular weight
determination Depolymerization of some natural polymerBepolymerization
of some synthetic polymers Bulk polymerization technique- Solution
polymerization technique- Synthesis of some addition polymers
Polymerizaton Kinetics - Synthesis of some condensation polymers
Modification of natural polymers by grafiting technigueDegradation ang
Stabilization of Polymers.

C AOi 541
(2 cr. h)

Applied Organic Spectroscopy 0 H L] & ©Hg4rylQH g HOF
Ultraviolet, Infrared spectroscopy and their biological applications. PMR
Cl13 NMR, two dimension NMR, Principles and application of m
spectrometry.

Practical Course

Instrumentation of UV spectroscopy: Theoretical calculation of xpected UV
spectra of some alcohols, ketones, enones and diend@eermination of the
UV spectra of some organic alcohols, ketones enones and dierGosgpanion
between the calculated and practical UV spectra of enones and dien
Instrumentation DI. R. spectroscopy: Study of the spectra of different carb
compounds and comparing the results with the expected valBeglying the
different factors affecting the position of carbonyl group$dentifying the
different functional groups Structual study by NMR: Spin statesnechanism
of absorption-chemical shift Pascal trianglkeoupling constant .The types
hydrogen in different compounds Mass spectrometry: molecular weig
determination different fragmentation patterns Application of fdrent
fragmentation and identification.

CAO1 542
(3cr.h)
2h Th+ 1h Pr

Natural Products wy 1y 3T H
Terpenoids: isolation of mono and requileipenoidr, methods of determinat
the structurei correlation of conjugations, cyclic and a cyclic terper
biosynthesis, rubber stereoselective synthesis, thermodynamic control,
control - Steroids: sterols, cholesterol, properties and stereochemistry, ab
conjugation, Nomenclature, reactions, synthesis, biosynthesis, horn
artificial hormonesi steroidal glycosides, steroidal alkaloidsAlkaloides:
extraction, properties, meids of determination of structureclassification and
biosynthesis.

Practical Course

Aspirin T Phena Nicotine from tobacce Caffeine from tea Cholesterol from
Gallstones Isopenty 1 acetate (Banana 0:-Methy 1 salicylate Fats and oilg
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- Premration of soap Insect attractants and repellentBreparation of effedrin
- Forensic Chemistry II: Tools and materials of writiiglentification of Arabic
writing - Ink separation: Sampling, InK extraction, colour separat
Comparison - Banknotes counterfeiting: Preparation of printing plate 1
different types of printing, Printing of counterfeited banknotes.

CAOT 543
(3cr.h)
2h Th + 1h Pr

Chemistry Petroleum and Petrochemicals dfr T MPIOEMP b MO
Origin of Petroleumi Classification of crude o#sChemical and physice
determinations of crude oil qualityPetroleum gasésPetroleum composition
Hydrocarbons and nehnydrocarbonsi Preparation for processing Refining
processe$ Physical processdsConversion processésHydrocarbon products
composition and properties classificationi Non i hydrocarbon products
Petrochemicals Petrochemical from: methaiieanethanol n-paraffinsi highi

molecular weight pafins i ethylenei propylene and higher olefinsbenzene
toluene and xylene (BTX).

Practical Course

Gasolinel Kerosene Fuels of Compression Ignition Enginekubricating Oils
- Lubricating GreasesAsphaltic Bitumen.

CAQOT 544
(2 cr. h)
1h Th + 1h Pr

Natural Polymers wy Ny 3T Ol
The covalent backborie physical propertie$ crystallinity i stereochemistry
types of polymers fibers structure characteristics of fiber natural fibers
(cottont silk i wool).
Practical Course

Determination of number of hydroxyl groups in glucegenalysis of Cellulosig
pulps through determination of: A, B & Cellulose, pentose content, Degree
polymerization, Crystal linty percenChemical reactivity, Lignin content.

C AOT 545
(2 cr. h)
1h Th + 1h Pr

Chemistry of Dyes MF b _
Classificationlmportant chromophore®rganic PigmentJextile dyesiNon-
textile dyesiLeather and hair dyesFood dyesPhotographic dyesIndicator
dyesi D,T; printingiink jet dyes for printers.

Practical Course

Synthesis of 8 Arene azdteophylline- Synthesis of 5 azobarbituric acid
Preparation of diazoamino benzerfereparation of dye complexPreparation o
2- phenyl4-phenylaze5-oxazolone - Preparation of nitroso uracil dyes
Preparation of 1;6diphenyl formazane Preparatia of methyl barbituric acid
Preparation of orange H Synthesis of fluorescene Synthesis of Eucin
Synthesis of phenolphthalein Synthesis of parared - Synthesis of methy
orange.

C AO T 546
(2 cr. h)

Pharmaceutical Chemistry wy XbCy h
A- Designing Drugsi Mechanism of  Action: Antinflammatory 1
Contraceptive$ Antithrombosisi Pain killersi Anti-asthma drugs Anti-ulcer
drugsi Antihistaminicsi Reducers of hypertensiGnHypocholestaemic agen
T Antibioticsi Antimetabolites Antiviral T Anticancer drugs.

B- Designing Pesticides Mechanism of Action: Insecticiddés Herbicidesi
Fungicides.

C AO T 547
(2 cr. h)

Chemotherapy
Introduction i General principles of chemotherapy Antimalarials i
Antibacterial drugs. Antiseptives and disinfectanits Sulphonamidesi
AntibioticsT Arsenical drugé Analgesics and hypnotigsTranquilizers.

nicy r o bil

C AOT 548
(2 cr. h)

Oil and Fats dH T DIKOF
Simple glycerides for saturated and unsaturated aqgidsparation of simple an
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mixed glyceridesi properties and reactions of fats and dilSQuantitative
determination of fats and oils (iodine numbarses of fats and oils).

3- Diploma in Biochemistry (C B)

CB1 560
(2 cr. h)
1h Th+ 1h Pr

Enzymology rr 72
General properties of enzyme and its specificity. Preparation and purificat
enzymeg Structure, function of enzymes and coenzyinétethods of enzyme
and isoenzymes separatidn Catalytic mechanisms of enzymes: abake
catalysis, cwalent catalysis Biochemical assay of enzymes and isoenzy
such as LD, CK, ACP, ALP and ALD Enzymes tests in hepatobilit
cardiovascular, gastrointestinal, uterus and bone diseasel .Nteleic acid
enzymes tools for molecular biology: restrictienzymes, cutting DNA DNA
modifying enzymes: nucleaséspolymerased enzymes that modify the er
DNA molecules Enzymes utility in biotechnology and biodegradation.
Practical Course

Estimation of cardial enzymes: Estimation of total CEstimation & CK, MB -
Estimation of LDH- CSF estimation Miscellaneous enzymatic tests.

CBi 561
(2 cr. h)

Inborn error of metabolism wy X F p HAQF b
Basic genetic principles, screening, methods of treatrh Understanding o
selected disorders including chloinsterase deficiency, amino acid dis
involving phenylalanine, tyrosine, methionine and homocysteiRenal tubule
transport disorders cystinuria Hartnup disease, organic acidurias, Glyco
storage disease, galactosaemia, erythrocyte defects, mucopolysaccharido
cystic fibrosis.

CBi 562
(3cr. h)

DNA technology F WO F Y
DNA technology includes study of DNA, RNA and protein, gene cloning (
expression and gene regulation. Methodolb@CR, RFPCR and proteomics.

CB1i 563
(2 cr. h)

Immunology WKF 3T
The module introduce the study to: The immune response, autoimmune d
immunodeficiency states, renal calculi, infertility, pregnancy, Downs screg
fetoplacental function, free radicals, cytokines ane #tute phase respons
Methodology: medical ethics, counseling, evidehased medicine, sources
information.

Practical Course

Serology: Determination of CRP (Semiquati) Determination of ASOT
(Semiquati)- Determination of Ralatey (Semiquati)Detemination of Widal
(Semiquati)- Determination of Brucella (Semiquati)Determination of VDRL
(Semiquati)} Determination of Monospot

CB1 564
(3cr. h)
2h Th + 1h Pr

Prophrines Metabolism 9Ff 3 1AFT |
The module introduce the study to: Hemoglobin physiology, iron and fe
metabolism, porphyrins and the porphyrias, purine metabolism, B12 and
Methodology: DNA probe Methodology, principles and practice
chromatography, maspectrometry.

Practical Course

Part I: Collection and handling of BloedReference ranges and normal valug
Preparation and staining methods for bledehrt 1l: (A) Complete blood pictur
(CBC): Estimation of Hb ConeTotal leucocytic count Differential count- Red
blood cell counti Haematocrite- Blood indices- Platelets counti (B)
Reticulocytic count: Blood grouping and Rh factorCoombis test (direct§
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indirect) - Anti T Dtitre - (C) Osmotic fragility: ESR- Coagulation profile-
Prothrombin iime & Conc (PT)i PTT - Bleeding time (BT) Clotting time (CT)
- Fibrinogen Cond FDPs- Lupus anticoagulart (D) GbpD: Demonstration g
some important films e.g. Malaria Automation techniques- Isolation,
Separation and identification of some enzyraad proteins Determination of
some hormons, tumormarkers, proteins,and hepatitis markers levels by
Elisa &RIA techniques Tests for blood bank.

CBi 565
(3cr.h)
2h Th + 1h Pr

Biochemical Disorders of Major Organ

wylFyGCOWF 67t IOF _ F L
Biochemical Disonders of the pansies: Diabetes Mellitigpe I( autoimmung
disease)i type Il diabetes in eldery Symptomsi causesi tseatment-
Biochemical clisondes of the Iwien: jaundicéypes: pehepatic (toxic jcunsclic
I hepatic (viral jaunclice) post hepatic (o bstsuctue jaundidgevated enzymé
level (GOT GPT- &GT(GGT) i alkaline phosphateg-atty liveri Symptomsi
causes treatment Biochemical disorder of the kidneys: Kidney disftion on
mal function renal failuré renal ischemidRenal glucosuria Renal calculi on
stones- Biochemical disorders of the brain: Brain in toxication and ure
parkinsons disease (Dopamine deficiency Brain damage due to oxygen or (¢
deficiency - Biochemical disorders of cells and tissues: Cell metamorpfio
Cell transformate due to viral infectionBiochemical disorders of blood cells
sickle cell anemia.
Practical Course
Estimation of glucose in bloodEstimation of urea in blood & urineEstimation
of Creatinine in Blood & urine Creatinine clearanceEstimation of uric acid ir
urine &blood- Blood sugar curve Lipid Profile: Estimation of total cholester
Estimation of triglycerides Estimation of HDL cholestercl Estimation of LDE
cholesterol- Liver Profile: Determmationof serum transaminases (ALT &Af
by chemical & Kinetic methodsDetermination of serum alkaline phosphatay
Determination of GOTF Estimation of total and direct bilirubinEstimation of
serum Lalhnnnn and tdtproteins.
Estimation of some electrolytes and minerals: Estimation of serum calc
Estimation of serum phosphate&stimation of serum magnesiwrEstimation
of serum chloride Estimation of serum sodiurEstimation of serum potassiun

C B 566
(2 cr. h)

Endocrinology _ F r hIOF
Endocrien Control: the pituitary gland Anterior pituitary lobei posterior
pituitary lobe . Types of hormones secreted from eantdeil factors controlling
hormonal secreticnHormone binding in plasmaAnterior pituitary hormones
Regulation of anterior pituitary hormones by the hypothalamiSH- ACTH i
LH/ FSH/ GH prolactin (PRL)- Thyroid / parathyroid glands: thyroid glar
hormones (T3/ T4)chemical compositioii propertiesi binding major function
in regulation of basal metabolic rate parathyroid gland and parathyroid ho
(PTH).

C Bi 567
(2 cr. h)

Nutrition wt Ml
Introduction and definitiofi composition of adequate dietcaloric value of foog
i energy release from carbohydrates and protéinbasal metabolismi
distribution of calories in the diét elements of nwition (vitaminsi mineralsi
water).

CBi 568
(2 cr. h)

Cancer Biology and Tumer Markers aFpuMbF 9bbp M W)
Cellular structureéi mechanisms of developmentmetabolisms (spread cang
cells) i carcinogenic compoundstypes of cancer tumor markers (importar
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tool for diagnosis).

CBT 569
(2 cr. h)
1h Th+ 1h Pr

Biotechnology Wt HY | KOF
How to clone a gene, how to geneticathypdify microbes, plants and anima
how Biotechnology is likely to impact, your life, environment, how differ
scientists view Biotechnology and how Biotechnology influences and influe
by é.ethical, | egal economic and ¢
Practical Course

Preparation of some nutrient medillethods for identification of some types
bacteria- Aerobic & anaerobic culturesSensitivity tests.

MST 676
(2 cr. h)

Biostatistics
From M. Sc. in Statistical Mathematics

OHY ¢ h

4- Diploma in Electrochemistry (C E)

CET 580
(3cr.h)
2h Th+ 1h Pr

Techniques of Electrochemistry wy 29 n bHPF3
DC methods- Impedance measurementsmpedance plots Applications of
electrochemical impedance spectroscopy (EIBLC voltammeter.

Practical Course

Construction of cells and electrodesPreparation of reference electrode
Preparation of working electrodes Premration of indicator electrodes
Preparation of solvents and supporting electrodeMaintenance of iner
atmospheres Measurements of voltage, current, charge, resistance, capac
impedance and inductane®ecording of data Extraction of signatorm noise.

CET 581
(3cr.h)
2h Th + 1h Pr

Instrumental analysis wontuF akf
Non electrochemical analytical techniques Electrochemical analytice
techniquesi Sensors- Membrane covered electrodes - Preconcentratiol
techniques Stripping analysis.

Practical Course

Determination of titanium in steel electrometricallipetermination of titaniun
in steel photometrically Diffraction studies of powdered copalFirst -order
decayof the triplet stats Computerized data acquisition of a secceodder
reaction.

CET 582
(2 cr. h)
1h Th + 1h Pr

Surface analysis njrm
In situ spectroscopic techniques: ellipsometBx situ spectroscopic technique
photoelectron spectroscopyn situ microscopic techniques: scanning tunne
microscopy Ex situ microscopic techniques: electron microscopy.

Practical Course

Construction of cell & electrodesMeasurement of electrode arelsleasuremen
of Current, Voltage, resistance & impedanceThermodynamic data fror
electromotive force measurementElectro oxidation of methanol Activity
coefficient from limiting cued - Diffusion coefficient from limiting correc
measurementConductance of electrolytic solution.

CET 583
(2 cr. h)
1h Th + 1h Pr

Corrosion CIS
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 melic growth- Corrosion
of in libation of stain less steel pittingPamivity breakdown of 304 stainle
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steel - EIS evolution of filiform corrosion of Al- Construction of cell &
electrodes Surface treatment of electrodes.

CE1T 584
(3cr.h)
2h Th + 1h Pr

Industrial Electrochemistry and Electroplating

n20nbllOF _ bIl KOF m
Fundamental considerationsElectrochemical reactors Types of electrodes
porous and packeded- Examples of industrial electrolysidMetal processing
Aims of the process Quality of the deposit Contrdling of the process
Composite deposits.
Practical Course
Preparation of cells electrode®reparation of reference ElectroddRreparation
of solvent & supporting electrodedMeasurement of current, charge, resistat
capacitance, impedance & conthmce - Maintenance of inert atmosphere
Recording of data Extraction of signal from noice Polar graphic successic
reactions.

CET 585
(3cr.h)
2h Th + 1h Pr

Electrochemistry of Semiconductors and Electrometallurgy

n 2O n bIMF 9 s bEL K)RGHOF |
Semiconductor electrodesSpace charge regionThin solid filmsi Passivity-
applications of titanium oxide Types of anodes Bulk electrolysis- Current
efficiencyi Electroseparations.
Practical Course
Photo electrochemical behaviour of thin anodic oxida film on titaniuPhoto
electrochemical behaviour of-@aAs and gGaAs in the presence of,8; -
Capacitance study of thermally grown oxide films on irdélectrometallurgy;
Electroseparation of @from Ni- Flow electrolysis of waste water for rescali
it - Stripping analysis of polluted water.

CET 586
(2 cr. h)
1h Th + 1h Pr

Energy Conversion wulr N to
Batteries- Fuel cellsi Photoelectrochemistiiy Photocells.

Practical Course

Investigation of the absorption spectrum of cadmium telluridetermination of
the absorption coefficient of-fype germanium and relation photoreceptors-g
type -indium -doped germaniumPhotolysis of water using TiO

CE1 587
(2 cr. h)

Electroorganic Chemistry WTHLIKMOn
Nonaqueous electrolysis- Flow electrolytes - Monsanto processi

Bioelectrocatalysig Bioelectroanalysis.

Practical Course

Transference numbers by the moving boundary methddonductance o
electrolytic solutions - Thermodynamic data from electromotive fot
measurements Activity coefficient from electromotive force measments-

Diffusions coefficient from limiting current measurements.

Preparation of reference electrodes: For use in aqueous solutions, For
aprotic solutions, For use in non polar solutions, For use in fused salt syste
Preparation of indicator ettrodes: Surface pretreatments, Measuremer
electrodes area Constriction of cell and electrodesMain ten ace of iner
atmosphere Preparation of solvents and supporting electreddsasurement o
voltage, current, charge, resistance, capacitamceimpedance Recording of
data- Extraction of signal form noisé Experiments- Electro less plating

Corrosion in melts Single and multiple pickling Kinetics of growth of anodie
Corrosion and inhibition of stainless steel pittingassivity beakdown of 304
stainless steel EIS evaluation of the filiform corrosion of aluminunElectro
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oxidation ofmethanol Polarographic successive resections.

C Ei 588 | Environmental Electrochemistry wc By Y my

(2 cr. h) | Advantages of this technigueDetection of pollutants Separation, conversio
and - recycling of pollutants- Developing of materials ( electrodes a
membranes ).

C ET 589 | Controlled Potential Electrolysis n320nbllOF Cnt OF

(2 cr. h) Potential step under diffusion controlledExtensions to llkovic equation
Paleographic analysis Sampled current voltammetry Information from
irreversible wave$ Chronoamperometry.

C Ei 590 | Electrochemistry in Molten Salts U nIfOF b yg 2O n

(2 cr. h) | Chemistry of melts Cell design- Reference electrode€xtraction of aluminun
- Corrosion in melts.

CET 591 | Statistics _F TucH

(2 cr. h) Maxwell-Boltzmann statisticsi Probability - Applications in chemistryi
Fluctuations.

C ET 592 | Electrochemical Kinetics wy bly kypy 20k

(2 cr. h) | The theoretical treatment of electrochemical mathematics and rate of reacti

C Ei 593 | Electrochemistry of interfaces OQHF YIOF Cj 4

(2 cr. h) Principleof catalysis at interfacéscharge 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 P1 601 | Advanced Applied Spectroscopy aCUlsr IOF n Yy

(2 cr. h) | Ultraviolet, Infrared spectroscopy and their biological applicatioRMR and
C13 NMR, two dimension NMR- Principles and application of ma
spectrometry.

C P1 602 | Structure, Dynamic and Macro-molecular Chemistry

(3cr. h) WOy 3bllOF 94fF gT1T It OF
This course develops a molecularlevel description of chemical kinetic
reaction dynamics, and energy transfer in both gases and liquids. Topig
include potential energy surfaces, collision dynamand scattering theor
reaction rate theory, collisional and radiationaless energy transfer, mel
surface interactions, Brownian motion, time correlation functions, and com
simulations. Advanced level discussion of electrochemical principlesrass
transport processes, corrosion. Discussion of applications to organi
inorganic systems.

C P1 610 | Advanced Physical Chemistry | () wBCHYs3sB

(2 cr. h) | Molecular Electronic Structure
Quantum Chemistry, Spectroscopy and Group Theory
The theory is applied to the description of the electronic structure of mole|
Simple MO theories are introduced. Applications of wave mechatog
spectroscopy are presented. Introduction to the principles of symmetry and
theory and their application to the description of molecular structure in ter
the chemical bonding models (VB, MO, and LF) and spectral props
(magnetic, vibratioal and electronic.

C P71 611 | Chemical and Statistical Thermodynamics wy CfF hc b F M Wy CF

(2 cr. h) | Thermodynamics of equilibrium systems and that in solution are discusse
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general theory of statistical mechanics is applied to thermodynamics. V
perfect systems, some special distributions, and selegies are examined.

Applied Physical Chemistry wy Uy 3lr'b 1
Physical Chemistry of macromolecules. Surface reactions and Catalysis. §
on the physical metallurgy and different types of Istesmtments. Studies of th
different types of electrodes and electrochemical cells in different molten sg

CPi 612
(2 cr. h)

Computational Chemistry and Modeling OMF T 3 KOF ™M
Numerical analysis. Molecular me&nics and molecular dynamics simulatio
Calculations of the geometric and electronic structure of molecules . Model
chemical systems.

CPi 613
(2 cr. h)

Biophysical Chemistry WTHY C _UFY
The course develops a physicochemical description of biological systems.
include macromolecules, fluigdhase lipidbilayer structures in aqueous soluti
biomembrane mechanics. Control of biomolecular assembly, con
simulation of biomolecular system.This course develops a physicoche
description of biological systems. Topics include macromolecules, ifjphdse
lipid-bilayer structures in aqueous solution, biomembrane mechanics, con
biomolecular assembly , computer siation of biomolecular systems.

CPi1 614
(2 cr. h)

Special Topics in Physical Chemistry wy CFTIOYYIF _ Fy
Designed to acquaint students with advanced topics of physical chemistry.

CPi 615
(2 cr. h)

Advanced Physical Chemistry II () wBCUsas
Radiation ChemistryRadation effects in gases, liquids and solids; dosime
ion and free radical reactions; phatieemical reaction$olid state Chemistry
Crystal structurgheory of band density and gapase transition and liqui
crystals. Industrial Applications.

C Pi 616
(2 cr. h)

Applied Electrochemistry and Energy Conversion

wWwUF TOF 3T Hj bN
The objective of this course is to give the graduate physical chemistry stud
idea about solar energy conversion and the inteelation betweer
photoelectrochemical and photovoltaic cells. The  stability
photodeomposition of semiconductors, the base material of solar cells, rep
important subjects. The importance of fuel cells as energy sources of the
and their relation to solar energy conversion and production of clean fug
main concern. Applig Electrochemistry: Electrode kinetics and electro org
chemistry.

2- M.Sc. Degree in Analytical Chemistry (C A)

CAIT 620
(2 cr. h)

Spectral methods of analysis and environmental chemistry

WGy 3 HFYy IFIQR vy
Spectral methods of analysisMolecular absorption and emission. Visib
ultraviolet, infrared, atomic absorption and emission. Recent trends
analytical applications, Xay diffraction, Xray fluorescence, surface aysds,
Raman, and nuclear magnetic resonance spectra. Recent.
Environmental chemistry. Air, water and earth chemistry . Air pollutig
technology. Water resources and waste water treatmentbRsgld analysis fc
environmental management.

CAi1 621
(2 cr.h)

Volumetric methods of analysis and quality assurance .
WphHt OF B3jyYm
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Titration in nonraqueous and aqueous media, Complexometric titrat
applications to real samples and new trends in research. Quality assurar
guality control.

CAT 622
(2 cr. h)

Electrometric methods of analysis wy 22O n blHOF
Potentiomertric analysis emphasizing on-smlective electrodes. Voltammeti
methods of analysis. Recent advances and analytical applications. Colour
Electrogravimetry, Conductometry|detrophoresis, Recent trends and analyt
applications.

CAIT 623
(2 cr. h)

Separation techniques and radio analysis ¢ KfF /1l b F 3y Aj 3 K
Chromatographic and neshromatographic methods, principlé
instrumentations and appligats. New trends in chromatographic techniq
and their applications. Neutron activation analysis. Methods involving ad(
of radionuclide. Statistical consideration in radiochemical analysis.

CAT 624
(2 cr. h)

Thermal, Mass and spectrometric and knetic methods of analysis

wAg bIOF Cy AMm
Thermogravimetry, differential methods of analysis, differential scan
calorimetry, thermometric titrations. Mass spectrometry, theory, instrumen
and applications. Basis of kinetic methods of analysis. Methodseterrdining
of single species and methods for mixtures. The reaction mechanism. |
trends and applications.

CAT 625
(2cr.h)

Special Topics in Analytical Chemistry
wy Ay 4] 3 lOF F y I

CAT 626
(2 cr. h)

Instrumental Microanalyses wydy ULC D
General laboratory techniques, Procedures and Safety: Laboratory opere
Biological solutions Buffer solutions and their actioagJnits of measurement
Safety. An introdutton to chromatographic separations: Gas Chromatograj
High Performance Liquid ChromatograpRyThin Layer Chromatography
Elecrophoresis.

Spectrophotometric methods of analysis: Photometry and Spectrophoten
Nephelometry and Turbidometry Atomic Absorption Spectrophotometry
Molecular Fluorescence and Phosphorescence.

3- M.Sc. Degree in Inorganic Chemistry (C 1)

Cl71 630
(3cr.h)

Advanced Inorganic Chemistry i Kinetics and mechanisms in inorganic
chemistry 1 Bioinorganic chemistry

Wt H YUK -OHy QLI P yD YybO | F HyHreyCBitBRs  cuH

WT H

Advanced Inorganic Chemistry: Chemistry of complex formation equlbrig
Binary and ternary complexdactors favoring formation of ternary complex
I Dynamics of ternary complex formatioh Reactions of coordinated by and
ternary complexes (electran tranlfer reactions, Decarboscyltion of hetoac
Pertide synthesis, eskr hydrlysis), Applications of ternary complexes.
Kinetics and Mechanisms in InorganicChemistry: Kinetics and mechanism
of inorganic reactions, especially of transition metal complexes. Substi
reactions; electretransfer and redox processes; photo kinetics of inorg
complexes. Mechanisms of inorganic reaction of biological istere
Bioinorganic Chemistry: Life is inorganic too. Biocoordination chemistry
metals in biological systems. Stability and complex equilibria, Determinatig
stability constants using spectrometric and electrometric methods. Mixed li
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complexes andleriving forces behind their formation. Metal complexes ha
biological significance. Therapeutic uses of coordination compounds, Antit
Drugs, Metalloporphyrines, Chlorophyll, Heme protein, Metal lons
chelating agents in medicine (over doses féiency).

Cli 631
(2 cr. h)

Synthesis and Physical Methods in Inorganic Chemistry

wTHUJTKF 2Oy O FYyryet
Preparative chemistry of main group and transition metal compounds inc
polynuclear species. Synthetic strategyniorganic chemistry. Physical metho
for characterization of inorganic molecules: NMR, PES, IR, UV, andhyX
crystallography.

Cli1 632
(2 cr. h)

Organometallic Chemistry wy XC/is W
The peparation and properties of Organometallic compounds, notably thg
the transition elements, their reactions, and the concepts of homogg
catalysis are discussed.

Cli633
(2 cr. h)

Inorganic Stereochemistry WTHLAOKWF 2y O
This course covers the geometrical and optical isomerism of coordinatio
Organometallic compounds. Included are topological and conforma
dissymmetry, stereo selectivity, design of multidentate chelates, pract
optical activity and circular dichroism, chiral induction, asymmetric syntk
and catalysis, and diastereselectivity.

Cli 634
(2 cr. h)

Supramolecular Chemistry wy gt Ot 1O
The course iglevoted to developing the concepts of supramolecular cher
and its applications. In order to provide a background to rhated
supramolecular systems and introduction to coordination chemistry wi
given. The chemistry and physical propertiegrahsition metal complexes wi
be presented. Included in this presentation are introductions to crysta
theory, molecular orbital theory , magnetism and electronic spectra. Disc
of supramolecular chemistry includes both organic and rhetgdsystems. The
principles involving seHassembly of supramolecular structures and tf
associated with molecular recognition will be presented with examples.
discussion will provide the background for using supramolecular systen
stabilizing unstble molecules within supramolecular structures, for promc
chemical reactions within supramolecular structures, for promoting che
reactions within supramolecular cavities and for demonstrating primitive f
of molecular evolution and seléplication. Molecular motors are the engines
life and the course will deal with some of these biological systems. In parti
the mechemistry by which molecular motors operate will be presente(
reference will be made to synthetic systems that attémnptnulate biologica
molecular motors.

Cl71 635
(2 cr. h)

Nuclear Chemistry WT MH X
Physical description of the nucleus of the atom, its properties and beh
radioactive decay; nuclear stability, nuclear reactions, fission, magneti
electric moments, nuclear models.

Cli636
(2 cr. h)

Special Topics in Inorganic Chenistry

wrTHLK Oy O Fyry
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4- M.Sc. Degree Organic Chemistry (C O)

COi 640
(2 cr. h)

Advanced Physical Organic Chemistry WBE Wy CF T Iy
Structure resonance theory and its application in @iioel of physical, spectrg
and chemical properties of areneaBewar number and site selectivity
reactions of areneas Dual parameter linear free energy relatiuisawa i
Tsuno equation and taft equations and their applications in elucidati
reacton mechanism3ransmission of electronic effeeté\zo-hydrazone, ring
chain and annular types of tautomerigi8electivity phenomena in organ
cycloaddition reactions: regioselectivity, site selectivity stérselectivity and
peri Tselectivity. Applicatims of FMO and HSAB theorie$ Tandem anc
intermolecular dipolar cycloaddition reactionslomogenous nucleophilic ar
electrophilic catalysis.

CO1 641
(3 cr. h)

Applied Organic Chemistry

wy 4y 3Tl b
Polymer Chemistry I: Chemical Technology of Higpolymers: Rubber: natur
and synthetic, polymerization; mechanism and methods, additives, vulcanii
moulding techniques. Synthetic fibers: manufacturing of Nylon fil
polyesters, acrylic fibers and modified natural fibers by graphting techni
Plastic: manufacturing of commodity plastics (thermoplastics and thermose
additives for plastic technology and moulding techniques.
Chemistry of Modern Colourants: Classificationlmportant chromophoreg
Organic Pigment3extile dyesi Nontextile dyesi Leather and hair dyes
Food dyes Photographic dyes Indicator dyes D,T, printing 1 ink jet dyes
for printers.

Developing Approaches in Medicinal and Agrochemical IndustriesSome
top drugs and their synthetic rouieprinciples of procesresearch and chemig
development in pharmaceutical industiy Chemistry of antibacterial an
antiviral agentsnedicines from naturé discovering pesticides disruptures of
the nervous systeni respiratory inhibitorsi photosynthesis disruptureis
inhibitors of amineacid synthesig inhibitors of lipid synthesis fugicidesi
membrane disrupturésinhibition of cell divisioni POP&6s and ag

COi 642
(2 cr. h)

Photochemistry and Pericyclic Reaction$ Chemistry of Organic Laser

WT HLMTKF - ww4Y Y bIK-H | hHBBF K
Photochemistry and Pericyclic Reactions:Molecular Orbital Theory an
Frontier orbital concepts, static and dynamic properties of excited s
classification and theory of Pericyclic reactions, spmitiplicity, sensitization
and quenching, techniques of photochemistry , kinetics of alkenes and
compounds, aromatics, carbonyl compounds, imines, nitrile compounds-
oxidation of alkenes. Photochemistry in nature and applied photochemistry
Chemistry of Organic Laser: Laser as a valuable tool for chemistdature of
Laseri Production of and types of lasérsNitrogen, lodine, Exciplex and dy
lasersi Structure and properties of laser dy&ynthesis and spectral propert
of various classes taser dyes (coumarin, xanthene, oxazine laser dyes).

CO1 643
(2 cr. h)

Organometallic Compounds- Catalysis in Organic Chemistry
wTHUNKF  Fywwy BIFOFH [
Organometallic Compounds: Introduction iorganoalkali reagentsrgano
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lithium 7 industrial applications and handlingrganomagnesium. Titanium
organic synthesig synthetic procedures involving organo copper reage
organo boron chemistrporganoaluminium. compoundsorganotin compounds
Environmental issues connecteidh Organometallic utility.

Catalysis in Organic Chemistry: Homogeneous catalysis: Acid and Bg
catalysisi Specific and general catalysisMechanism of some acitcatalysed
reactions i catalysis by non covalent binding. Neighboring group effec
catalysis by transition metal complexds Stereochemistry of homogeneo
hydrogenationi the oxoproces$ metal hydride reduction$ oxidation with
chromium and manganese compounds.

COi 644
(2 cr. h)

Introduction to Green Chemistry i Bioorganic Chemistry

WTHY] IOF w1t H QP EKOPB C|
Introduction to Green Chemistry: Need for greeningwaste minimization ir
pharmaceutical and agrochemical industrieatom economy iindustrial
processes using ecofriendly catalysts: solid apagmersupporte catalysts
envirocats timplated silicas and catalysts in green chemisirgrking in ionic
liquidsi recent developments in phase transfer catalysisiai thermolysis.
Bioorganic Chemistry: A goal of this course is to relate chemical phenom
with biological activities. The course will cover two main areas: chen
modifications of biological macromolecules and their potential effects, an
applications of spectroscopic methods to elucidate the structure and dynati
biologically relevant molecek.

C O17 645
(2 cr. h)

Heterocyclic Chemistry wihxfFtar lOF g
Synthesis and reactions of 13WMadiazolesi pyrimidine derivativesi
pyrazolopyrimidines- Uses of nitrilimines, nitrile oxies and enaminones
heterocyclic synthesis Biosynthesis of some heterocyclic natural produc
Toxicity of heterocyclesi Application as pharmaceutical§ Use as
Agrochemicals, Veterinary products and photographic and Reprogr
techniques.

CO1i 646
(2 cr. h)

Petroleum and Petrochemicals wy KOm D3 3} OF
Origin of Petroleumi Classification of crude oilsChemical and physice
determinations of crude oil qualityPetroleum gasésPetroleum composition
Hydrocarbons and nemydrocarbonsi Preparation for processing Refining
processe$ Physical processdsConversion processésHydrocarbon products
composition and properties classificationi Non T hydrocarbon products
Petrochemical$ Petrochemical from : methafiemethanoli n-paraffinsi high
i molecular weight paréihs i ethylenei propylene and higher olefing
benzene , toluene and xylene ( BTX).

Polymer Chemistry II: Degradation and Stabilization of High Polyme
Various thermal and photodegradation mechanisms of sor@®mmmodity
plastics, thermal and photostiders as well as UVY Absorbers or quenchers.

CO1i 647
(2 cr. h)

New Synthetic Reaction$ Supramolecular Chemistry

WOy 3 blIlOF -9 ECT 8T OH
New Synthetic Reactions and CatalysisCatalysis: Solid acids and bases
their industrialapplicationsi Micelle-templated silicas as catalystgolymeri
supported catalysi$ biocatalysts advances in phase transfer catalygisen
catalysts for industry .
New Organic Reactions: Strock enamine reaction and modern appliealédins
metathesisi Simons 1 Shmith reactioni sharpless epoxidatioiiRambergi
Buckland reactiofi Peterson olefination Nazarov reactionMcMurry reaction
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Heck reactioni Ester pyrolysis and related gas phase reactiddamford 1

Stevens reaction Barton reaction.

Supramolecular Chemistry: From molecular to Supramoleculdr Anion
coordination chemistry and recognition of anionic substrate. Cores
molecules and multiple recognitianSupramolecular reactivity and cataly$is
Molecular and supramolecular devicds self plocessesi programmed
supramolecular systems.

COi 648
(2 cr. h)

Polymer Chemistry dqFOr A>3
Additives in Plastic Technology: Classification and full description and mod
action of various additives commonly used for plastic techndlogyrious types
of antioxidants, plasticizers , fillers, antistatic agents, coloring matg
lubricants, hardeners (or curring agents).

CO1 649
(2 cr. h)

Strategies and Tactics in SynthesisBNonConventional Organic Synthesis
WwT Cy AUg IOF Dy ® g3iEHHIEIMOM
Strategies and Tactics in Synthesidntroductioni discannection approachC-
C bond formation: sources of carbanionic and electron rich speeresnines
phosphorus yieldsExcessive aromatics: sources of electroeficient species
Carbocations, functionally substituted alkenes and alkynésmpouling i
protc t i ng g r o u-psynsmetri@ psynthesid c Tmansition metals ir
synthesis: Principle and applications cyclmetalltion and its utility -
Fictionalizations of aromaticOl ef i n met asi ses Griu
Fine chemicals synthesisTransiton metals in synthesis Biotransformatiori
Electroorganic chemistry.
Non-conventional Organic Synthesis: Electroorganic Synthesis: M
considerationg direct oxidation and reduction electrochemical umpouling
indirect electrosynthesis Microwaves in oganic synthesis: principles
comparison with conventional heating and experimental technifliesowave
synthesis on inorganic support, the MORF technology and applica
Biotransformation in organic chemistrgonochemistry solvent free organi
syrthesis.

C O1 650
(2 cr. h)

Contemporary Organic Chemistry - Molecular Orbital Symmetry

wy ¢TIt OF- Y4B pbF Ar OF
Contemporary Organic Chemistry: Stereoelectronic effects organic
stereochemistryi stereselectivity in organic reions sonochemistry i
Electroorganic chemistry microwave in organic and medicinal chemisiry
ionic liquids in synthesi$ modern organic synthesis using supercritical solv
I solventi free organic synthesiscombinational chemistry.
Molecular Orbital Symmetry: M. O. S. according to M. O. theory Some
definitions - TYPES of Pericyclic ReactionsRules of Pericyclic Reactions
Special aspects towards cycloaddition reactions, electrocyclic reactions a
& 1,5 proton shift Applications usinglournals for some concerted reactions.

COi 651
(2 cr. h)

Chemotherapy- Organic Design OHLNKF- @y t Hwdl
Introduction Tgeneral principlesi antimalarials i antibacterial drugs
antiseptives and disinfectantssulphonamide§ antibioticsi arsenical drugs
analgesics and antipyreticsedatives and hypnotitstranquilizers.

Organic Design

The disconnection approachsynthesis of aromatic compouridsne group €X
Disconnection$ chemoselectivity Two groupC-X disconnectiori cyclization
reactionsone group GC disconnection Two group GC disconnectioni
aromatic Heterocycles nucleosides and nucleotides.
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5- M.Sc. Degree in Biochemistry (C B)

CB1i 660
(2 cr. h)

Enzymology and Bioenergetic Metabolism WTHY] WOF wUF T
Classification, nomenclature, units of activity, enzyme kinetics, inhibitor|
enzymatic activity, environmental factors affecting enzyme activity, Asse
enzyme activity. Enzyme and cell engineering, bialyat characterizatiol
deactivation, mass transfer problems and industrial application, indt
fermentation of bulk chemicals, pharmaceutical chemicals, energy mo
biosynthesis and industrial enzymes energy transudation between mitoch
and gtoplasm control of mitochondria.

CBi 661
(3 cr. h)

DNA technology, proteomics, functional genomic

nYyAHKOF aH3ytHFM aHybhwm
DNA as genetic material, modification system, DNA supplication, genetic {
gene and operon, lac to proteomics, sample preparation and fractio
techniques, protein interactions. A look EHPLC, Mud PIl, and DE. As
exploration of the choice of material, the handling and storage of samples ¢
statistical analysis of samples.

CB1 662
(2 cr. h)

Body Fluids and Cancer Biology wy XF ADIFIOF aFpwmuyfF
Cancer Biology: Cellular Structure : Structure of normal living cell reticulyr
cyolgi apparatu$ lysosomesnitochondia function of each cell onganietlancer
cell-difference in Structure between normal cell and cancer ¢édchanism of
development : ta change of a normal to a cancer cell biological changeg
biochemical alterations involving the DNA and the nuclear materig
Metastases (spruced of cancer cells): the meaning of metastasese of tumol
cells and the natures of spreading typesuaforsi nomenclature of the tumol
according to their sites in the infected orgaBarcinogens (substances caus
cancer) chemical and biological carcinogens: ionizing radiatierb @nd rays
particles) pollutants and insecticides pesticides hydrocatbenv i at e s
Types of cancer :  Cancer cells affecting different organs skin carloeg
cancefi breast cancer lever candepancreatic cancérstomach colon and rect
cancef Ovarian and uterine canedisladder cancer Tumor Markers Important
tools for diagnosis: Nature of tumor markertJse of tumor markers
Monitoring treatmeni Assessing follow upDiagnosisi Prognosis Screening
for the presence of the diseds€umor markers with established domical valu
Body Fluids: Urine: themajor excretory fluid of the human body . physical
properties of urine colourpH i specific gravityi volume chemicai
constituents normally found in urifi@athological constituents of urifieRenal
calculi and stones and chemical changes observatdiarious diseases
Milk: importance of milki physical properties of mitkcarbohydraté Fati
Protein and Vitamins content of milkpH- Specific gravityi volumei secreted.
Differentiation between human and other mammalian milk regarding differe
constituents and nutritive values. importance of milk as an immunologic flui
babies and newborns ( colostrum8lood: Major circulating body fluid physicg
properties of blood: pvi scosity volume . Type
WB C6 s b leletg)idorigin i devielopment function of each type chemical
composition of blood. Blood clotting and coagulatiotiheories of blood clotting
and different factors involved major functions of blood. Abnormal blood cells
and association with various déses blood groups. Blood cells count
Seminal fluid: Importancé compositioni pH- volumei Structure of the sperm
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and spermatogenesichemical components of the fluid and its relation to
fertility sperms efficiency and countCerebrospinal fluid (SF) origini
importancé chemicali compositioni a abnormalities Other body fluids: tears
isalivaisynovi al fl ui d s wechemical properties t
composition.

CBi 663
(2 cr. h)

Applied Biochemistry wy Uy 3T 3 lOF
Abnormalities of carbohydrate Metabolism Diabetes MellitusType (1)
NIDDM and type (ll) IDDM Differencesi characteristid causes treatment
complications and side effects on different organghnepathyi retinopathy
and neuropathy- Abnormalities of lipid metabolism: Lipoprotein classt
composition metabolisri propertiesi Relationship between lipoprotein levg
in blood and coronary heart diseases (CHD) different types of cholesterol
LDL theirs impact on health treatment of lipids abnormaliiédnormalities of
Nucleoprotein: metabolisni hyperuricemia Gout propertiesi symptomsi

treatment Defficeent enzymes responsible for the cause of both hyperunig
and Gouti the difference btween the two statesAbnormalities of calcium
metabolism: Normal composition of blood cilium hypocalcaemia
characteristic$ censes symptonistreatment. Hypocalcaemiacharacteristic$

causes symptoms and treatmérBone diseases e.g. OsteomalciRickets and
Osteoporosis causes treatment- Iron Metabolism and deficiency differe
types of anemid pernicious anemia hypochromic macrocytic anemia cailg
treatment- Acquired Immuno difficency syndrome (AIDS): Nature of HIV|
Mechanism of HIV ifectioni how the immune system affectédnajor cause
and susceptible grouppssymptoms complications treatment.

CB1 664
(2 cr. h)

Immunology WKF 3T
Section One: Basic Concepts and Components of the immune system:

immunity - Components of the immune systerActive and passive immunity
Phases of an immune response.

Section Two: Antigen Recognition Molecules: B and T cell receptors ( BCH
TCR) - Major histocompatibility complex molecules Antibody i antigen
interaction- Antibody diversity- The T-cell receptor.

Section Three: Physiology of the Immune System: Antigen processing
presentation Lymphocyte activatiori Hematopoiesis Organsand tissues 0
the immune system B cell development T cell Development Cell i cell

interaction in generating lymphocytesmmunological memory.

Section Four: Innate (Native) Immunity / Acquired immunity: Constitu
defenses including complemenfPhagocytes Kiling in the immune systerii

Inflammation.

Section Five: The immune system in health and diseaskgections and
vaccines - Hypersensitivity reactions Immediate hypersensitivity (type

allergyi Autoimmunity- Antibody mediated hyperssitivity (type 1) - Immune
complex disease (type lll hypersensitivity Delayed hypersensitivity (type 1)
Delayed hypersensitivity (type 1V) Primary immunodeficiency Secondary
immunodeficiency and HIY Transplantation Tumor immunology Integation
of the immune system with other systems.

CBi 665
(2 cr. h)

Toxicology and Endocrinology _Fr hiOF p C
Endocrien Control: the pituitary glantl Anterior pituitary lobei posterior
pituitary lobe . Types of hormones secreted from each ildbetors controlling
hormonal secretionHormone binding in plasmaAnterior pituitary hormaes:
Regulation of anterior pituitary hormones by the hypothalamtSH- ACTH i
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LH/ FSH/ GH prolactin (PRL)- Thyroid / parathyroid glands: thyroid glaf
hormones (T3/ T4)chemical compositiofi propertiesi binding major function
in regulation of basaietabolic rate parathyroid gland and parathyroid horm
(PTH).

Toxicology: Introduction, drug receptor interaction, toxicity doses, fate of {
molecules inside the body, drug biotransformation, carcinogenic compi
(type, mechanism and tests).

CBi 666
(2 cr. h)

Free Radical Biochemistry WOj WOF p pH
Aspect of animal biochemistry with emphasis on free radical mediated d|
process mammals.

CB1 667
(2 cr. h)

Bioinformatics wy bryj K
Definitions, need, development, application of computer in Bioinformg
molecular biological information resources: nucleic acid and protein seq
database, gtialized data base. Bioinformatics in pharmaceutical industry.

CBi 668
(2 cr. h)

Biotechnologyand Tissue Culture wt FxyF wKFpCl
How to clone a gene, how to genetically modify microbes, plants and an
how Biotechnology is likely to impact, your life, environment, how differ
scientists view Biotechnology and how Biotechnology influences and influe
by é.ethical, | egal economic and |
Tissue Culture: Introduction to animal cell culture, ggs and characteristics
cells in culture, growth and maintenance, cell culture requirements
conditions, methods of cell count, cell line monitoring, genetic engineerir
animal cells in culture.

MSi 676
(2 cr. h)

Biostatistics WT HY | HOR
Correlation and regression Sampling distributions Statistical inference
Tests of hypothesdsAnalysis of variance.

6-- M. Sc. Degree in Biotechnology (CBIO)

CB1i 660
(2 cr. h)

Enzymology and Bioenergetic Metabolism WTHY] KOF wUF T
Classification, nomenclature, units of activity, enzyme kinetics, inhibitor
enzymatic activity, environmental factors affecting enzyme activity, YAsds
enzyme activity. Enzyme and cell engineering, biocatalyst characteriz
deactivation, mass transfer problems and industrial application, indu
fermentation of bulk chemicals, pharmaceutical chemicals, energy mo
biosynthesis and industti@nzymes energy transudation between mitochor|
and cytoplasm control of mitochondria.

CBi 661
(2 cr. h)

DNA technology, proteomics, functional genomic

nYyOQHOF aH3ytTIKFM aHybwm
DNA as genetic material, modification system, DNA supplication, genetic
gene and operon, lac to proteomics, sample preparation and fractig
techniques, protein interactions. A look HPLC, Mud PIl, and DE. As
exploration of the choice of material, the handling and storage of samples &
statistical analysis of samples.

CBi 663
(2 cr. h)

Applied Biochemistry wy Yy 3 OB OF
Abnormalities of carbohydrate Metabolism Diabetes Mellitds/pe (1) NIDDM
and type (Il) IDDM Differences i characteristici causesi treatment
complications and side effects on different organs: nephropattynopathy and
neuropathy Abnormalities of lipid metabolism: Lipoprotein classssnposition
metabolismi propertiesi Relationship between lipoprotein levels in blood {
coronary heart diseases (CHD) different types of cholesterol HDL. LDL t
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impact on health treatment ofpids abnormalities- Abnormalities of
Nucleoprotein: metabolisni hyperuricemia Gout propertiesi symptomsi

treatment Defficeent enzymes responsible for the cause of both hyperuni
and Gouti the difference between the two stateAbnormalities ofcalcium
metabolism: Normal composition of blood cilium hypocalcaeimharacteristics
T censes symptom$ treatment. Hypocalcaemia characteristicsi causes
symptoms and treatmerit Bone diseases e.g. Osteomalé¢iaRickets and
Osteoporosis causes treatment- Iron Metabolism and deficiency differe
types of anemid pernicious anemia hypochromic macytc anemia causes
treatment- Acquired Immuno difficency syndrome (AIDS): Nature of HIV
Mechanism of HIV infectiori how the immune system affectédnajor cause:
and susceptible groupssymptoms complications treatment.

CB1 666
(2 cr. h)

Free Radical Biochemistry Woj OF ppF
Aspect of animal biochemistry with emphasis on freaceddmediated diseas
process mammals.

CBi 667
(2 cr. h)

Bioinformatics wy bryj K
Definitions, need, development, application of computer in Bioinformg
molecubr biological information resources: nucleic acid and protein sequ
database, specialized data base. Bioinformatics in pharmaceutical industry.

CBi 668
(2 cr. h)

Biotechnologyand Tissue Culture wtif Bk wKFpCm U
How to clone a gene, how to genetically modify microbes, plants and an
how Biotechnology is likely to impact, your life, environment, how diffel
scientists view Biotechnology and how Biotechnology influences and influe
by é. et hecananhic and seciglassue.
Tissue Culture: Introduction to animal cell culture, types and characteristic
cells in culture, growth and maintenance, cell culture requirements
conditions, methods of cell count, cell line monitoring, genetic engimgperi
animal cells in culture.

MST 676
(2 cr. h)

Biostatistics WT HY | HOH
Correlation and regressidnSampling distribution$ Statistical inferencé Tests
of hypothese$ Analysis of variance.

Z - 601
(2 cr. h)

Molecular Biology and Biotechnology WTHY] FOF FyTHIOHS
DNA as genetic material - Structure of DNA and RNA- Bacterial
RestrictionModification System - DNA modifying Enzymes - Intro to
Prokaryotic DNA Replication- Prokaryotic DNA Replication, cont DNA
supercoiling DNA Supercoiling, topoisomerases Introduction to bactéa -
Bacterial Reproduction ar@drowth, Bacterial Growth, contExtra chromosoma
elements, PEmids, Selectable MarkersCentral Dogma; Genetic CodeGene
and Operon, The lac Omm, CAP Sit, DNA Foot printing Transcriptional
Regulation : Transcriptn terminatn and the transcription operenmRNA
Translation- Gel Electrophoresis DNA sequence alysis - PolmeraseChain
Reaction (PCR), PCR, contCloning PCR products Prokaryotic expressio
vectors- Protein sequencinggeptide mapping, synthetgenes cDNA libraries,
Genomic libraries- Protein Purification: Assay, initial steps, resinsProtein
purification: lon exchange elutions, dialysis, concetitia - Proteinpurification
: Types of ResinsProtein purification : Runninthe experimet, resolving peak
- Bacteriophage M13, bacterial display, DNA ¢himg prot ein display libraries
SELEX systen - Proteirprotein recognition probed using yeasriscriptional
activator systera Molecular imprinting- T B A.
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ZMP -610
(3cr.h)

Neurosciences Ur hKyF
Overview of chemical transmission:Chemical synapsesNeurotransmitters &
Neuromodulators: Acetylcholiné Aminesi Amino acidsi Peptides- Nitric
oxide gas Neurotransmitter receptors: Chemicalggulated gated ion channel
Ligand operted - G-protein operated Modification of synaptic transmission K
drugs and diseases.

Neuromuscular junction is a chemical synapseMuscle receptors: Stretg
receptors (muscle spindleYension receptors (Golgi tendon organ).
Supportive elements of theCNS: Cerebrospinal fluid Blood-brain barrier.
Mechanisms of Neural Actions:Donnan theory of membrane potenti@rigin
of transmembrane potential Subthreshold phenomena (cable propertie
Threshold phenomena in elongated cellExcitation and propgation of an
impulse.

Cardiovascular Physiology:Heart beat Coordination: Cardiac action potenti
sequence of excitation, the electrocardiogram, excitatonraction coupling
refractory period of the heartMechanical Events of the Cardiac CycleidM
diastole to late diastole, systole, early diastoléne Cardiac Output: Control (
heart rate, control of stroke volume, relationship betweend&sdolic volume
and stroke vol ume: STha Yakcular $\&tem: Artene
Arterioles, Capillaries, Veins- Integration of Cardiovaselar Function:
Regulation of systemic arterial pressure (Baroreceptor reflex@s)od volume
and longterm regulation of arterial pressur€ardiovascular Patterns in Health &
DiseaseCauses of hypatsion, hypertension, heart failure, coronary artery disease.
Neuroethology: Communication and Acoustic BehaviorPhysiology of
vocalization- Physical nature ananalysis of the acoustic signafcoustic signal
and information reduction Peception of tle acoustic signal Perceptua
meanings in thepectrum of mating call in frogsVoice print in humanr Human
Consciousness and Behavi@tates of Consciousnedstectroencephalogram
The Waking Staté Sleep- Conscious ExperienceBirect Attention- Neuronal
Mechanisms for Conscious Experienceé Emotion Altered States o
ConsciousnessPsychoactivedrugs, Tolerance, and AddictionLearning and
Memory in HumanMemory : Nature and keeping of informatiehe location
of memory - Molecular Formatia o f Memory. AThe -
Improvement of Memory : Erched Environment and Plasticity.

Z1-640
(2 cr. h)

Molecular Immunology wy gt IOt 1O
Cells and molecules of the immune systerkosinophils- Basophils and mag
cells - Neutrophils and macrophagesThe metabolic burst Dendritic cells-
Natural killer cells- B cells and immunoglobulin genesT cells and TCR gene
Development of T cells in the thymu3he MHC in man

Molecules and processes of the immune syskareceptors Adhesion molecule
- Exogenous pathway of antigen presentatidindogenous pathway of antig
presentation Signaling and activation of T cellsActivation of B cells- The
cytokine network- The cytokine network (cont} The alternate pathways

complement activation- Granzymes and perforins Leukotrienes ang
prostaglandins Hypersensitive reactions and tolerance

ZCi 677
(2 cr. h)

Developmental Biology Wy 3 T HBblg IO
This course is mainly concerned with the biology of development or analy
events of development on a molecular and genetic level. It is one of the ad
courses for students of higher classes . Students, however, cannobugh
study of developmental biology without being first familiar with Descriptiv¢
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Classic Embryology.

BMT 625
(3cr.h)

Advanced Virology wB CiY gTem
Viral Taxonomy: The classification and nomenclature of virusegiruses
multiplying in vertebrates and other hostsViruses multiplying only in
vertebrates Viruses multiplying only in invertebrates/iruses multiplying only
in plants- Viruses multiplying only in Algaefungi and protozoa Viruses
multiplying only in bacteria Satellite viruses: plant bacterial and animal virus
Viroids: Nomenclature of plant viruses and the cryptograMirus isolates
variants and strainsReplication of VirusegLife cycle ofViruses) Adsorption o
virion (animal , plant and bacterial virusesgntry of the nucleic acid or th
whole particle into the cell (Direct entry , phagocytosis or picnocytosi
viropexig - Uncoating- Transcription and translation Genome replicabin -
Assembling of new viruses Release of virions from the cellReplication of
DNA viruses: Replication of Adenovirus (double stranded DNA virus
Replication of large DNA bacteriphoges (Esherichia coli phage mainly T
phages) Replication of RNAviruses: Single stranded RNA virus (Poliovirus
Tobacco mosaic virusenveloped single stranded RNA virus (Influenza viru
Life cycle of filamentous bacterio phagé&eplication of § single stranded RN/
phage- Replication of M13 DNA phage$ Interferon Viruses as vectors i
genetic engineering- Tumour viruses(Oncogenic viruses) Retroviruses
Sarcoma viruses and leukaemia viruseReplication of Retroviruses: Huma
retroviruses - AIDS(Acquired immune Deficiency syndrome) Characts
structure- stages of the disease, opportunistic infections, source of infe
routs of infection and replication of virudMethods of transmission of pla
viruses: Direct passage in living higher plants: through the seeelgetative
propagation, graftingdodder- Transmition by organisms other than hig
plants: Invertebrates: Nematodes and Arthropdgges of aphid relatio
ship , persistent and non persistant virusstylet borne and circulative viruses
Fungi: - Mechanical transmission:The Interaction of Antibody with Antigen
Imunoglobulins- Diagnostic reactions of ViursesAntigen antibody reactions ¢
serolegical reactionsPrecipitation- Agglutination- Complement fixation test
Immune electron microscopy Fluorescent antibodyechniques- Enzyme i

linked immunosorbit assay (ELISA)DAS ELIZA , The direct double antiboo
sandwich- Modification of ELISA Process.

BMT 630
(2 cr. h)

Bacteriology nt 7w
Criteriafor classification of bacteriaBacterial groupsGram- negative bacteria
Sprirochaetes- aerobic spiral and curved rodsaerobic rods and cocci
Facultative anaerobic bacteriaAnaerobic rods and cocei Sulfate reducing
bacteria- Rickettsiae and chlamydias Mycoplasmas- Other Gram negativ
bacteria Photo trophs Chemotrophs Glinding bacteriaa Sheathed bacteria
budding and or appendaged bacteri@ram - Pasitive bacteriaGram positive
cocci- Lactic acid bacteria Gram positive rods Endospore forming bacteria
Asporogenous gram positive rodsStreptomyces and related bacteria he
ArchaeobacteriaMethanogenic bacteriaExtreme halophiles Sulfer dependen
extreme thermophiles.

B ET 643
(2 cr. h)

Environmental stresses wyy M
Definitions and concepts of environmental stress. The response of pla
environmental stress with primary focus on drought, salinity, temperaturg,
radiation and pollution stress. The stress arising from natural environn
factors and artificial activities. Ecology and evolution of stteésrant, stress
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resistant and stress/oiding plants. The amelioration of environmental stres
differenthabitats and ecosystems.

EBi 664
(2 cr. h)

Biochemical Genetics Wy ¥FtpHHy | HOF
Structural basis of the genes. Organization of DNA in genomes. DNA pack
in chromatin and chromosomes. The nucleus. The cell cycle. DNA replic
Nuclear and cell division. Regulation of the cell cycle. Sexual reprodug
Meiosis. Segregation and assortment of alleles. Recombination and crossin
Gene expression. The genetic code and transcription. Trans
Posttranslational processes. Regulation of gene expression. Genomic
Transcriptional control. Pos#tnscriptional control. Variation and genetic linka
Giant chromosomes and genes. Linkage groups and chromosomes
determination. Sex linkage. Gene interactions. Incomplete dominance. M
alleles. Lethal genes. Gene complex. Epistasis. Polygehéeriiance. Variatiof
and sources. Chromosomal mutations. Gene mutations.
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Department

Diploma
(500)

4- Botany Department

A- Programs

Specializations

1- Applied Microbiology

Specialization
Code

2- Bacteriology

1- Phycology

2- Microbiology

3- Plant Ecology

4- Plant Physiology

5- Flora and Taxonomy

6- Cytology and Genetics

1- Phycology

2- Microbiology

3- Plant Ecology

4- Plant Physiology

5- Flora and Taxonomy

6- Cytology and Genetics
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1- Diploma in Applied Microbiology (BA)

Course Number Course
Case

The candidate studies (8) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table (2) Elective

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester| Course Course Name . Remarks
Code

Microbiological Analysis

Virology Also offered I
by Bact.

Applied Microbiology

Physiology of Bacteria Also offered
by Bact.

Physiology of Fungi
Food Microbiology
Second Biological Chemistry

Environmental Pollution by Microbes

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester | Course Course Name . Remarks
Code

Disease Control

Actinomycetes and Antibiotics Also offered
by Bact.

Microbial Toxins
Hydrobiology

Second

Molecular Biology Also Céffered
y Bact.

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)

Course Number

The candidate studies (8) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table (2) Elective

The Total Cr.h. Required

Table (1)Compulsory Courses

Semester| Course Course Name CR. Hours Remarks
Code

Th Pr

Applied Bacteriology
Biochemistry

Bacteriological Analysis

Molecular Biology Also offered
by Micro.
Medical Bacteriology
Immunology

Second Bacterial Disease & Catrol

Physiology of Bacteria Also offered
by Micro.

The Total Cr.h. Required

Table (2) ElectiveCourses

Semester Course Name CR. Hours Remarks

Th Pr

Soil Microbiology

Virology Also offered
by Micro.

Actinomycetes and Antibiotics Also offered
by Micro.

Second

Bacterial Diversity and Classification

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



1- M. Sc. Degredn Phycology (BP)

Code Course Number Course CR.
Case Hours
The candidate studies (6) courseas table (1) Compulsory
The candidate chooses (1) course / semester from table (2 Elective 4
M. Sc. thesis (Compulsory) 699 18

The Total Cr.h. Required 36

Table (1) CompulsoryCourses

Semester| Course Course Name CR. Hours Remarks
Code

Radiobiology

Statist.

Biostatistics
Math

all gps

Instrumental Microanalysis Analyt.
Chem.

Also offered by

Soil Algae

Marine Algae
Fresh Water Algae

The Total Cr.h. Required

Table (2) Elective Courses

Semester| Course Course Name CR. Hours Remarks
Code

Identification of Water Algae
Biotic Relation In Aquatic Habitat

Limnol ogy
Phytoplanktons

Second

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. Degredan Microbiology (BM)

Code Course Number Course CR.
Case Hours
The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table ( Elective 4

M. Sc. thesis (Compulsory) 699 18

The Total Cr.h. Required 36

Table (1) Compulsory Courses

Semester | Course Course Name . Remarks
Code

Radiobiology

Biostatistics 2 2 Statist.
Math

Instrumental Microanalysis Analyt.
Chem.

Also offered
by all gps

Advanced Virology
Host Parasite Interaction

Soil Microbiology 3 Also offered
by Env.

Second

The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code

BM 628 | Identification of Water Algae ?LSO _oflfered by
ysiol.

BPP 657 | Biotic Relation In Aquatic Habitat Also offered by
Physiol. & cytol.

Seed Microbiology

Bacteriology

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



3- M. Sc. Degree irEnvironmental Sciences (BE)

Course Number

The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table (2 Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) CompulsoryCourses

Semester| Course Course Name Remarks

Code

S

Radiobiology
Biostatistics s'\;a;ﬁt

Also offered
by all

Instrumental Microanalysis Analyt.
Chem.

Advanced Vegetation
Environmental Indicators

Agrometeorology and Environmentl
Factors

Second

The Total Cr.h. Required

Table (2) Elective Courses

Semester | Course Course Name . Remarks

Code
Soil Microbiology Also offered
by Micro.

Environmental Stresses

Desert Ecology

World Vegetation

Advanced Topics In Plant Ecology Also offered
by cytol.

Second

The Total Cr.h. Required

Note:- the code No. of the branch: from 640to 654
From 647 to 654are codes No. faadding new courses
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4- M. Sc.Degreein Plant Physiology (BPP)

Course Number

The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table (2) Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester| Course Course Name . Remarks
Code

Radiobiology

Biostatisticis Statist.
Math

Instrumental Microanalysis Analyt.

Chem.

Share with all

BM 628 | Biochemistry Also offered
by Micro.
Second | BPP 655 | Advanced Enzymology Also offered
by cytol.

BPP 656 | Plant Growth Regulators

The Total Cr.h. Required

Table (2) Elective Courses
Semester| Course Course Name . Remarks
Code

BPP 657 | Tissue Culture and Biotechnology Also offered by
Microb. & cytol.

BPP 658 | Plant Water Relations

BPP 659 | Ultrastructure and Function of Cell
Second Components
BPP 660 | Mineral Nutrition and Solute Transport

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. Degreen Flora and Taxonamy (BFT)

Course Number

The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (1) course / semester from table (2] Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester Course Name . Remarks

Radiobiology

Biostatistics Statist.
Math

Instrumental Microanalysis Analyt.

Chem.

Share with all

BFT 670 | Modern Taxonomy
Second BFT 671 | Plant Nomenclature

BFT 672 | Applied Floristic Studies

The Total Cr.h. Required

Table (2) Elective Courses
Semester| Course Course Name . Remarks
Code

] BFT 673 | Chemotaxonamy
First BFT 674 | Specialized Field Studies

BFT 675 | Paleanology

Second

BFT 676 | Cytotaxonomy Albso offterled
y cytol.

The Total Cr.h. Required

Note:- the code No. of the branch: from 670to 684
From 677 to 669are codes Ndor adding new courses
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6- M. Sc. Degree in Cytology and Genetics (BCG)

Course Number Course
Case

The candidate studies (6) courses in table (1) Compulsory
The candidate chooses (1) course / semester from kalf2) Elective
M. Sc. thesis (Compulsory) 699

The Total Cr.h. Required

Table (1) Compulsory Courses

Semester| Course Course Name . Remarks
Code

Radiobiology
Biostatistics s'\;eg;ﬁt

all gps.

Instrumental Microanalysis Analyt.
Chem.

Also offered by

BCG 685 | Cytology
BCG 686 | Advanced Genetics

BCG 687 | Genetic Engineering

The Total Cr.h. Required

Table (2) Elective Courses

Semester| Course Course Name . Remarks
Code

BPP 657 | Tissue Culture &Biotechnlogy t)AIscFJ)r?ﬁerelg
y Physio

Microb.

BPP 655 | Advanced Enzymology Ablso ;r:fe(ecli
SIO!

BFT 676 | Cytotaxonomy Alzo onfered
y Tax.

BE 646 | Advanced Topics In Plant Ecology Alzo ogfered
y Env.

Second

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. Degreein Phycology (BP)

Table (1)

Course Number Course
Case

The candidate chooses (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester | Course Course Name . Remarks
Code

B&E 701 | Advanced Molecular Biology Also offered
by all gps. &

B&E 702 | Scientific Design and Data Analysis Entomology

BP 710 | Physiology of Microalgae

BP 711 | Advanced Studies on UltraStructure of Algae

Applied Phycology

Algal Flora of Egypt

Secondary Metabolites of Alage

Genetics of Algae

Algae as Biodetctors of Pollution

Evolutionary Tendencies i Algae

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)

Course Number Course
Case

The candidate chooses (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester Course Course Name . Remarks
Code
] Also offered
B&E 701 | Advanced Molecular Biology by all gps. &
Entomology

B&E 702 | Scientific Design and Data Analysis

BM 725 | Biological Control

BM 726 | Nitrogen Fixation

BM 727 | Yeast life

Also offered

BM 728 | Microbial Genetics by Cytol.

Microbial Ecology

Secondary Metabolites in Microorganisms

Molecular Virology

Medical Microbiology

Microbial Interaction and Immunology

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. Degreein Environmental Sciences (BE)

Table (1)

Code Course Number Course CR.
Case Hours

The candidate chooses (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799 44

The Total Cr.h. Required 60

Table (2) Elective Courses

Semester Course Name . Remarks

B&E 701 | Advanced Molecular Biology Also offered by
all gps. &
B&E 702 | Scientific Design and data Analysis Entomology

BE 740 | Plant Diversity & Conservation Ecology

BE 741 | Environmental Systems

BE 742 | Environmental Impact Assessment

BE 743 | Plant Population Ecology

Restoration Ecology

Applied Ecology

Second Ecological Modelling

Biogeography

Specialized Course

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)

Course Number Course Case

The candidate choosg (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester| Course Course Name . Remarks
Code

B&E 701 | Advanced Mdecular Biology Also offered

by all gps. &
B&E 702 | Scientific Design and Data Analysis Entomology

BPP 755 | Growth and Development

BPP 756 | Stress Physiology

BPP 757 | Nitrogen Assimilation

BPP 758 | Phytochemistry

BPP 759 | Photobiology in Higher Plant

Second | BPP 760 | Translocation in Phloem

BPP 761 | Excretory Function in Higher plants

BPP 762 | Plant DefenseMechanisms

The Total Cr.h. Required

Note:- the code No. of the branch: from755 to 769
From 763to 769are codes No. for adding new courses



5- Ph.D. Degree i Flora and Taxonomy (BFT)

Table (1)

Course Number Course
Case

The candidate chooses (8) courses from table (2) Elective
Ph.D. thess (Compulsory) 799

The Total Cr.h. Required

Table (2) Elective Courses

Semester | Course Course Name . Remarks
Code

B&E 701 | Advanced Molecular Biology k/)klso”offereg
y all gps.
Entomology

B&E 702 | Scientific Design and Data Analysis

BFT 770 | Palaeobotany

BFT 771 | Biological Flora

BFT 772 | Modern Taxonomy

BFT 773 | Bryoflora

BFT 774 | Medicinal Plants

BFT 775 | Archaeobotany

BFT 776 | Plant Conservation
Second

BFT 777 | Documentation of Plant Resources

BFT 778 | Biodiversity in Egyptian Flora

. Also offered
BCG 792 | Plant Genetic Resources by cytol.

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. Degreein Cytology and Genetics (BCG)

Table (1)

Code Course Number Course CR.
Case Hours

The candidate chooses (8) courses from table (2) Elective
Ph.D. thesis (Compulsory) 799 44

The Total Cr.h. Required 60

Table (2) Elective Courses

Semester Course Name . Remarks

B&E 701 | Advanced Molecular Biology Also offered by
all gps. &
B&E 702 | Scientific Design and Data analysis Entomology

BCG 785 | Cell Differentiation

BCG 786 | Cytological Analysis

BCG 787 | Molecular Genetics

] . . Also offered by
BM 728 Microbial Genetics Microb.

BCG 788 | Growth Regulators

BCG 789 | Cell Physiology

BCG 790 | Plant Biotechnology
Second

BCG 791 | Cytochemistry of Nucleus

. Also offered by
BCG 792 | Plant Genetic Resources Taxonomy.

BCG 793 | Breeding and Grafting

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




B- Course contents for Diploma

Code No.

Course name and contents

1- Diploma in Applied Microbiology (B A)

B AT 501
(3 cr.h)
2h Th + 1h Pr

Microbiological analyses wy T H M Y4
Sterilization, Disinfection and AntisepsisGrowth and Death measuremer
Exponential growth- Synchronous growth- Growth parameterss Death
measurement Microbiological analyses of special environments: Water, M
Foods, Air, Soil - Antimicrobial analysis: Selective toxicity Mechanism of
action of antimicrobial drugsResistance and sensitivity to antimicrobial dreug
Antimicrobial activity in vitro - Antimicrobial activity in vivo - Combined
antimicrobial action- Immunolagical analysis: Immune responséntibodies ,
structure and function Antigen - antibody reactions Serological reactions
Precipitation reactions Agglutination reactions Toxin - antitoxin reactions
Diagnosis of some pathogenic microorganism@aphylococcj Streptococci,
Enterococci, Bacillus anthrax- Hepatitis viruses, Dermatophytddi¢rosporum
, Trichophytg - Mycosis Candida albicans , Aspergillus fumiga}us

Practical Course

Techniques for isolation of pure cultures: Techniques sdrdte colonies from
mixed culture- Isolation of pure cultures from a cultivation and Morphology
Molds - Serial dilutioragar plating procedure for quantitative viable cell
Culture characteristics of bacterial colonie€ultivation and Morpholog of
Molds - Identification of unknown fungi Biochemiical activities of bacterig
Carbolydrate fermentation VogesPrauskauer test Indol production test
Methyl red test Citrate utilization- Hydrogen Sulfide testUrease test Litmus
milk reactons - Nitrate reduction test- Catalase test- Oxidase test
Bacteriological analysis of water: Standard qualitative analysis of wa
Determination of the most probable number: Presumptive t@shfirmed test
Completed test. Quantitative analysisvedter, using membrane filter metheg
Bacteriological analysis of soil: Bacterial populations in soil. Enumeration.

B Ai 502
(2 cr. h)
1h Th + 1h Pr

Virology dfF MOy
Virus purification in Relation to Diagnosis: The taxonomic approaSkepwise
determination Virus systematics Electron Microscopy of In Vitro Preparation
Size calibration- Grids and support films Sample preparation Negative
stainng i Immunosorbent methods Decoration methods Gold labeling -
Serological Methods for Virus Diagnosis: Principles and Definitiohgpes and
structure of immunoglobulins Interaction between antibody and antigel
Preparation of polyclonal antiseraorf viruses - Monoclonal antibodies-
Serological tests: Tests based on precipitation in liquiBrecipitation ang
microprecipitation- The latex agglutination test Gel diffusion techniques
Singlediffusion tests- Doublediffusion tests- Immunoenzymic Assays:
Doubleantibody sandwich (DAELISA) - Purification and antibodie
conjugation with enzyme Triple antibody sandwich ELISA (TAELISA) -
Pencillinase ELISA Amplification ELISA - ELISA on nitorcellulose membran
(NCM-ELISA) - Tissueblot immunobinding assays Electrophoresis followe
by electroblot immunoassay Serologically specific electron microsco
(SSEM).

Practical Course

Shape of Virus ParticlesSymptoms of Plant VirusesHaemagglutination Teg
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of Viruses- Effect of Temperaturerothe Haemagglutinating activityEffect of
Chemicals on the Haemagglutinating activittHaemagglutination Inhibitior
Test- Serology of Plant ViruseslInoculation of Tomato Plants with TOMV
Inoculation of Datura Plants with TMV Physical Propertis of TSWV: DEP
TIP, Aging - Shape of Virus Particles Symptoms of Plant Viruses
Histopathologyi Cytopathology.

B AT 503
(3 cr. h)
2h Th + 1h Pr

Applied Microbiology wy Yy 3l b
Fermentation Industry: Requirememts of industrial fermentati@ements of
industrial fermentation Equipments ( batch and continuous proceseBrpduct
Recovery- Waste disposal and by products- Quality Control of industria
products - Production of Pharmaceuticels: Antibiotics (Penicillin
Streptomcycin} Steroids- Human proteins Vaccines- Vitamins- Production of
organic acids:- acetic acid-gluconicacid - citric acid - Itaconic acid -
Gibberellic acid- Lactic acd - Production of amino acids (Lysineglutamic
acid) - Production of enzymes (Proteasamylases) Production of Solvents
Production of Fuels (ethanel methane)- Recovery of mineral resources
microbial mining- Microbial Production of food & beerages: fermented dai
products (Yoghourt and cheese)leavening of bread Single cell protein-
fermented of beverages (beer & wind)istilled Liquors.

Practical Course

Test For amylase on solid + Liquid medi&ffect of heavy metals on amyla
actvity - Effect of PH on amylase activity Effect of Temperature amylas
activity - Effect of gamma radiation on amylase activityTest for collagenas
on liquid medium- Test for lipase on solid mediunTesti for protease enzym
- Antibiotics.

BAT 504
(2 cr. h)
1h Th + 1h Pr

Physiology of Fungi dfr TFDH MOH
Role of fungi in nature Morphological and physiological characters of fung
The chemical composition of the fungaéll[ Cell wall, Major constituents o
cytoplasm, Mineral constituents of the fungal cell and Enzymes

endoenzymes and permeapes)Culture media:[Types of culture medi
according to their: use, physical state and chemical compgsitianowth of
fungi: Growth criteria for the unicellular fungi Growth measurement (
unicellular fungi (yeast} Phases of growth of unicellular fungi: Growth
filamentous fungi Methods of measuring growth of filamentous fundiactors
affecting fungal greith: Internal factors (Genetic composition, Age, Ability
synthesizc essential metabolites, PathogenieiBgternal factors: (Temperatur|
pH value, Water and Relative Humidity (RH) Osmotic Pressure, Effe(
oxygen, CO2, Light, Radiation (lonizingys (UV-Light), Vitamin and Growth
Factors)- Fungal nutrition: Inorganic nutrition (Macro and Microelements
Organic nutrition: Carbon compounds utilized by fungi (Different Types
Carbohydrates, Hydrocarbons, Lipids and ProteirSarbohydrates Mekbmlism
- From the anabolic point of viewFrom the catabolic point of viewNitrogen
nutrition and metabolism (NO3, NO2 , NH3, Amino acids, Amides, Peptide
Proteins) - The prevention of fungal growth: (By sterilization, Chang
Environmental condibn, 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) Aliphg
compounds Oxygen heterocycles Aromatic metabolites Quinones and the
derivatives- Nitrogenous metabolitesMycotoxins (Aflatoxins B1, B2, G1, G
Zearalenone, Trichothecene toxins, Ochratoxins A,B,C Patulin, Ergot tq
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Mushroom toxins)

Practical Course

Types of media & methods ofanulation and their effect on growthEffect of
elimination of constituents of medium on the fungal growkffect of different
carbon sources on fungal growttEffect of different carbon concentrations
fungal growth- Effect of different nitrogen soces on fungal growth Effect of
different nitrogen concentration on fungal growth Effect of different
temperatures on fungal growthEffect of different PH on fungal growth
Antifungal tests.

B A1 505
(2 cr. h)
1h Th + 1h Pr

Food Microbiology wt MOBbF F

Food as substrate for microorganisfiBhe important microorganisms in foo
microbiology- Food contamination Food Spoilage Food preservation Food
borne diseases Fermented food and beveragesermented dairy products
Foodsanitation, control, and inspection.

Practical Course

Microbial Content of foods: Examination of flours, sugars, starbetection of
thermophiles, anaerobe€xamination of tomato and potatd’lating of surface
of tomato- Test for sterility of innertissue- Bacteriological examination ¢
cabbage , Eggs ,Marketmeatdvolds important in foods Yeasts in foods

Examination of frozen foods (Fruits, Fish, Meat, dried fruitExamination of
bottled beverageé unspoiled canned foodComparative heaesistance of spore
of yeasts, molds and bacter&ffect of pH of substrate on heat resistance
bacterial spores. Preservation of foods: by Canmirghilling temperature-

Storage of meatOf eggs at room and chilling temperatui®alts as preserveé

- Preservation by pickling (Saur teraut)Preservation by Sodium benzoat¢
Preservation by organic acids. Food Spoilage: Spoilage of Fruits and veget
Spoilage of Meats + FishesSpoilage of Flours + cerealsSpoilage of bread

Spoilage of pickles - Spoilage of Commercial canned foods Dairy
Microbiology: Bacteral count and direct examination of mikEffect of
temperature of storage on growth of bacteria in miReview and compariso
methods used in milk quality control (for pasteuiima) - Methylene blue an(
phospatase testsEffect of heating milk on the types of organisms that g
during storage- Test for efficiency of milk sterilization Tests for bacterig
digesting protein + Case#Startar cultures Isolation of lactic acidacteria from|
fermented milk- Plate count of yeasts and molds in butt€@ne of the role o
acid forming bacteria in cheese.

B AT 506
(3 cr. h)
2h Th+ 1h Pr

Biological Chemistry wy T H OHII
The plant cell and its molecular components: The application of biolg
chemistry in plant classification- Classification based on”2m etabolites-
Classification based on DNA dataThe eukaryotic plant cell nucleus a
microbodies - The plant cell wall or extra cellular matrix: Structure of plant
wall (higher plant and microorganisms Interaction of plant cell wal
polysaccharides Biosynthesis of structural polysaccrariddgletabolic turnover
of structural components ofelt wall - Plant membranes: Membrane lipi
biogenesis- Lipid catabolism and turnover Cutins , suberins and wg
membranes- Genetics of host / pathogen interactions: Mechanismg
pathogenicity Mechanisms of plant resistance: Constitutive defense anéh
- Induced phytochemical responséPlant cell biotechnology: Nuclear gene
Organellar genesSignalling mechanism in gene regulatioiransgenic plants
Micropropagationr Commercial exploitation of plant biotechnology.
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Practical Course

Extraction of polysaccharides in the microbial céllAssay of wall degradin
enzymes (catinases, cellulases, hemicellulases, ligninases, pectinases, lipq
amylases) Tissue culture techniquésPlant explants and callus formation.

B A-507
(2 cr. H)

Environmental Pollution by Microbes 9 2mObly r KO
Introduction- Microbial dynamics: Microbial metabolismMicrobial diversity-
Population dynamics Microbial interactions- Methods of transmission ar
dispersionof microbial pollutantss Microbial contamination of air Microbial
contamination of water- Microbial contamination of soil- Microbial
contamination of food- Evaluation of risks related to microbiologig
contamination- Microbial ecotoxicology: Micro-organisms as test objects
Tests to detect toxicamtsTests to detect disturbances of microbial communit
Control and effectiveness of interventions to minimize the risks of micr
contamination (sterilization and disinfection (general inforamti physical
methods, chemical methods).

Practical Course

Isolation and preservation of airspdrdsolation and preservation of soil spo
from polluted sitesi biological assays for insecticides herbicides fungica
bactericides on microorganisms (ibtiion zonei dry biomass and mycelig
growth).

B AT 508
(2 cr. h)
1h Th+ 1h Pr

Diseae control(or Disease management) K F O BB
History of plant pathology: Significance of diseasdarasitism and disea
development- Measurement of plant disease and yield ledsnvironmental
factors that cause plant diseagélant disease caused by fundpacteria- viruses
and parasitic higher plants Resistance of plants against pathogens: Strug
defence - Physiological or biochemical defence Inactivation of pathoge
enzymes- Principles of disease control: Eradication of the paraditengicides
and antibiotics- Growmh regulators- Systemic induced resistaneeBiological
control- Genetic engineering and tissue culture.

Practical Course

Mechanical and biochemical resistances of ho&fect of phenolic compound
on spore germination Pathogenicity test- Cellulase assay method (b
viscometer) Pectinase assay method.

B A-509

(2 cr. h)
1h Th + 1h Pr

Actinomycetes and Antibiotics WTHY] KOF Y9FpF
General characteristics of actinomycetes Ecology of actinomyceteg
Actinomycetes in soll Actinomycetes in compost , manure and related mate
- Actinomycetes in aquatic environmentsNitrogen fixing actinomycetes

Phytopathogens Actinomycetes as human and animal pathogersactors
affecting activity and abundae®f actinomyctes Importance of actinomycete
and their role in ecosystem: Degradation of polymers . Role in soil struc
Biological control of plant diseasesRole in compost and related material
Production of hormones and promotion of plantwwglo- Production of importan
pharmaceutical and industrial products (e.g. antibiotics and enzym
Morphology of actinomycetesFine structure Selective methods and media 1
isolation of actinomycetes from natural habi#&lassification and iderfication
of actinomycetes- Criteria used for classification and identification

actinomycetes Morphological characteristics of mycelium and sper€ultural
and physiological characteristiesChemotaxonomy of actinomycete cell wal
Genetic charaetistics - Different groups of actinomycetes and represen
genera for each groupHistory and discovery of antibioticsChemical nature o
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antibiotics - Sources of antibiotics Pathways for antibiotic biosynthesis
Mechanism of action of antibiotics Characteristics of an ideal antibiotic f
therapeutic purposeResistance to antibioticsPrincipal classes of antibioties
Characterization of new antimicrobial agentsApplication of antibiotics-
Function in nature.

Practical actinomycetes andantibiotics

Isolation of actinomycetes from soil and other sourck®rphological, cultura
and physiological characteristics of actinomycetedletabolic activities of
actinomycetes: Production of plant growth regulatd?soduction of antibiotics
Production of enzymes, protease, chitinase, xylanase, cellulase, an
dextrinase- Isolation of antibiotic- producing microorganisms Screening
antimicrobial agent from different originDetermination of antibiotic spectrum
Methods of determinatioaf antibiotic activity- Determination of MIC and MB(
- Separation and detection of different antimicrobial agents
biochromatography Isolation and extraction of antibiotics from different sour
- Factors affecting production of antibiotics from noigial origin.

BA-510

(2 cr. h)
1h Th + 1h Pr

Microbial Toxins wy 9mObly
Toxigenic microorganisms Structure and formation of Microbial toxins
Implications of microbial toxins in human and animal diseaseNatural
occurrence of microbial toxinsControl of microbial toxins .

Practical course

Isolation of pathogenic micro organisms toxicity te§tsAntagonism betwee
microorganism$ Antibiotic tests.

BA-511

(2 cr. h)
1h Th+ 1h Pr

Hydrobiology nmFfryr HOHR
Life in water: Water as a substaffemperties of watefrhe hydrologic cycle
Different aquatic ecosystems: The geography, structure of the aquatic ecos
and their algali communities- Freshwater Ecosystems: Ice and snow f
(kryoflora) - Springs: coldand hot springs Streams and rivers Bogs and
swamps - Ponds and lakes (eutrophic and oligotrophic lakesMarine
Ecosystems: Oceans and seas: open water and littoral regsvalow marine
waters: kelp forests and coral gardenglangrove swamps andssociated sa
marshes, seaweeds Estuaries i Environmental effects affecting alg
distribution in aquatic ecosystems: Temperature: direct and indirect effs
Water movement: water currents, waves and tideght: utilization of solar,
rays, comperaion point, chromatic adaptationOxygen and carbon dioxid
concentrations in different water bodies, dial and seasonal charg@mity:
physiological effects of the salt content on the organism&letabolic
requirements of algae- Species interactia competition, Predatgrey
relationships, and symbiosifHuman influences Ecosystem Processes: Carl
in ecosystem: models of ecosystem carbon cyadelson storage Nitrogen in
ecosystems and global levels: nitrogen cysteogen fixation- othersources of
nitrogen input to living organisms decomposition rates and nitrog
immobilizationi nitrogen mineralization. Ecosystems processes for some o
elements: phosphorus, silica, and suifAdnnual succession of algal communit
- Eutrophicaibn and pollution Red water or red tide phenomenon.

Practical Course

Isolation and Purification of algae: Different methods of isolation using soi
water samples Different methods of purification for maintaining axenic cultu
(ultrasonic, centrifigation and antibiotic treatment) Purification of an alga
sample using the antibiotiePreparation of different nutrient media (Bold Ba
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& Chu 10)- Different types of unicellulaguglena, Chlorella, Closteriuprand
colonial organization of algaé¢diastrum, Volvox, Scenedesmus, Gohiuio
study the effect of different intensities and different qualities of light on
growth of algae- Measurement of growth parameters: cell number, rel
growth rate, generation time, dry biomass, chloropbgtitent- Different types
of filamentous organization of algae (unbranched filamédssillatoria, Nostoc
Rivularia  and branched filaments: Cladophora, Draparlandia
Bactrachospermun - Standard curve of carbohydrate. Estimation
carbohydrate contenin different algal samples Measurement of dissolve
oxygen (OD) using Winkler’'s method (light and dark bottles)easurement o
respiration rate, net production and gross photosynthédeasurement of COL
and BOD- Measurement of BO§of a phytoplankinic sample Different types
of chloroplasts Chlammydomonas, Spirogyra, Zygnema, Ulothrix, Vauch
Oedogonium- Estimation of total alkalinity, total chloride and reactive silicaty
a water sampleEvaluation and comparative discussion of theltesu

2- Diploma in Bacteriology (B B)

BBT 520
(3cr.h)
2h Th+ 1h Pr

Applied Bacteriology wy Uy 3l b
Fermentation Industry: Requirememts of industrial fermentati@ements of
industrial fermentation Equipments (batch and continuous procesd3joduct
Recovery- Waste disposal and by products- Quality Control of industria
products- Fermented Industrial Products: Pharmaceuticals Products: Antib
(Penicillin - Streptomycin) Steroids- hormones (insulin) Vaccines- Vitamins-
Production of Organic Products: organic aciddcohols- Amino acids (Lysine
glutamic acid)- Enzymes (Proteaseamylases) Solvents- Fuels (ethanot
methane)i Cellulose- Petrdeum products- Recovery of mineral resources
microbial mining - Bacterial Activities in: Bioremediation Deterioration of
materials as paper products, textiles and painted sud&resluction of toxing
for insect control- Food Microbiology: Food moilage and preservation
Fermented beverage®airy products Single cell protein Water microbiology:
Distribution of bacteria in water Role of aquatic bacteria in the food chain
Analysis of water Treatment of disposal waterAir microbiology. Techniques
for sampling bacteria from airOrigin of bacteria of the atmospher&inds of
bacteria in the atmosphere.

Practical Course

Lactic acid production Veniger Production Youghurt Production Canned
Food Spoilage Selective & differential radia.

BB 521
(2 cr. h)
1h Th+ 1h Pr

Biochemistry OHYC
The function of secondary metabolites in plants: a secondary metabolites
protect plants from pathogenic mieboganisms and herbivoresFormation of
phytoalexins in response to microbial infectioAlkaloids comprise avariety ¢
heteroc)ic secondary metabolites Some plants emit prussic acid or volg
mustard oil when wounded Plants protect themselves by tricking herbivg
with false amino acids Biochemistry of plant defense reactions: Oxidal
stress: Reactive oxgyen speciesr{&iure and sources)Anti oxidant defense
system pathway Ascorbate- glutathione cycle and non enzymatic antioxidan
Regulation of enzyme activityAllosteric regulation- Covalent modifications o
protein structure Association and dissociatior subunits.

Practical Course
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Separation of amino acids columns (Dow 50. Quantitative estimation (
amino acids.- b. Quantitative estimation of proteinsSeparation of protein
using column chromatography DEAF cellulose sephadex GERalyacrylamide
gel electrophoresis, SDS Pagé&stimation of DNA and RNA Estimation of
alkaloids and phenolic compounds (anthocyanin and Belacyai@ujantitative
estimation of reducing and n@aducing sugars using spectrophotometric mef
- Separation and estimati of plant pigments using thin laye€hromatography.

BBi 522
(2 cr. h)
1h Th+ 1h Pr

Bacteriological Analysis Wy T HHKHT
Culture transfer techniqueTechniques for isolation ofype cultures: Isolation g
discrete colonies from a mixed culturesolation of pure cultures from a: Spre
- plate or Streak plate preparation Culture characteristics of bacterial colonie
Serial dilutioragar plating procedure for quantitativeavie cells- Biochemical
activities: Carbohydrate fermentatioWoges- prauskauer testindol 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
antiseptics: Phenol coefficientAgar plant sensitivity methoe Bacteriological
analysis of food: Bacteriological analysis of food products: Bacterial co
Bacteriological analysis of water: Standard qualitative analysis of wa
Determination of the most probable number: Presumptive @shfirmed test
Completed test Quantitative analysis of water using membrane filter meth
Bacteriological analys of soil: Bacterial populations in soil : Enumeratiol
Bacterial genetics: Isolation of streptomycin resistant mutant.

Practical Course

Culture transfer techniqueTechniques for isolation of pure cultures: Isolatior
discrete colonies from a mixedilture- Isolation of pure cultures from a: Spred
plate - Streakplate preparation- Culture characterstics of bacterial colonie
Serial dilutioragar plating procedure for quantitative viable celBiochemical
activities: Carbohydrate fermentatie’voges Prauskauer testindol 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: Disinfedta and antiseptics: Phen
coefficient - Agar plate sensitivity method. Bacteriological analysis of fd
Bacteriological analysis of food products: Bacterial counBacteriological
analysis of water Standard qualitative analysis of wateDeterminaton of the
most probable number: Presumptive testonfirmed test- Completed test
Quantitative analysis of water using membrane filter meth@&a@cteriological
analysis of soil: Bacterial populations in soil: Enumeratidacterial genetics
Isolationof streptomycin resistant mutant.

BBi 523
(3cr. h)
2h Th + 1h Pr

Molecular Biology wy ¢TIt K
The chromosome The gene- Nucleic acid (chemical structure) DNA
replication- RNA and protein synthesis: TranscriptiernTranslation- Genetic
code- Regulation of gene expressieRepression and inductierOperon Mode
of gene epression- Recombinant- DNA and Biotechnology: The advent
recombinant DNA technology Genetic engineering Recombinant DNA
procedures Biotechnology tools and techniqueRestriction enzymesVectors
- Methods of inserting foreign DNA into celsSource of DNA- Gene libraries
Complementary DNA Synthetic DNA- Selecting clone Application of genetiq
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 ceHsThe Nucleus Chromosomes and cell divisio
- Extraction of DNA (concept and protocol) Primers- Polymerase Chai
Reaction (concept and protocelExtraction of RNAs (concept and protocel
cDNA synhesis (Reverse transcriptaseDNA and cDNA - Gene sequencin
(models)- Sites and software used for alignments of gene sequenGese
cloning- Gene expressionHow to use molecular biology in biotechnology.

BBi 524
(3cr.h)
2h Th + 1h Pr

Medical Bacteriology WYy PFyNERD
Basic Bacteriology: Classification of medically important pathogehormal

florai PathogenesisLaboratory diagnosis Antimicrobial drugs: Mechanismf ¢
actioni Resistance Bacterial vaccinesClinical Bacteriology: Overview of th
major pathogens and introduction to anaerobic bactgiempositive cocci &
rods- Gramnegative cocci & rods Gramnegative rods related to enteric trag
Gramnegatiwe rods related to respiratory tracMycobacteria Actinomycetes
Mycoplasmas- Spirochaetes Chlamydiae- Rickettsiae- Basic Virology:
Classification of medically important virusesPathogenesis 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 mycologic
diseases- Cutaneous & subcutaneous mycosesSystemic mycoss -
Opportunistic mycoseis Parasitology: Intestinal & urogenital protozoBlood &
tissue protozoa Cestodes Trematodes Nematodes.

Practical Course
Laboratory investigation for bacterial diseases infecting: respiratory syist
gastrointestinal sysm T urinary system foodi poi-seining i Laboratory
investigation for fungal dermatophytes.

BBi 525
(2 cr. h)
1h Th + 1h Pr

Immunity wK F
Means ofpathogen transmissicrEntry of pathogenr Types of diseasesToxins:
Exotoxins - Endotoxins- Resistance of diseases: Non susceptibiityatural
resistance (general, physical, chemical, biologicaf)munity - Innate- Acquired
- Characteristics ofmmmune systems: Properties of antigen®roperties of
antibodies Structure of antibodiesClasses of antibodiesCells and Tissues ¢
the Immune system Properties of Immune ResponseBactors that Modifyinc
Immune Responsedmmunological Disorders Hypersensitivity:

Immediate (type I} Cytotoxic (type II)- Immune complex (type I} Delayed
(type IV) - Autoimmune Disorders Immunodifficiency diseases Practical
Aspects of Immunity- Measurememts of Humoral Immunity (Antidies):
Precipitation Reactionss Immunoelectrophoresis - Agglutination Tests -
Complement Fixation testdRadioimmunoassays.

Practical Course: Immunity and Serology Serological ReactionSerological
Reactionsi Neutralization - Precipitationi Agglutination 7 Flocculation -
Complement fixation Fluorescent Antibody TechniquesRadioimmuno assa
(RIA) - The Radio allergosorbent test (RASTENnzymeLinked Immuno sorben
Assay (ELLSA) 629 Monoclonal Antibody Gene Probes.

BBi 526
(3cr.h)
2h Th+ 1h Pr

Bacterial plant Diseases and control nBMF YB M @
Plant pathology: The concept of disease in plantg/pes of plant disease
Parasitism and pathogeniciyHost range of pathogerPevelopment of diseas
in plants- Stages in the development of diseastst parasite interactionHow
pathogen attack plants: Mechanical fore€hemmical foree- Environmental
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Effects on the development of infectious plant disease: Effect of Tempere
Effect of Moisture- Effect of Wind- Effect of Light- Effect of Soil PH ang
structrue- Effect of Host- plant nutrition- Effect of - Herbicides- Control of
plant diseases plant diseases cased by bacteriBaeterial spots and bligh
- Bacterial blights of beanAngular leaf spot of cucumberAngular leaf spot o
cotton- Bacterial leaf spot and blight of cereals and gras&=cterial leaf spo
of tomato and pepper - Bacterial spot of stone fruitsBacterial speck o
tomato- Bacterial Vascular wilt: Bacterial wilt of cucurbitsFire bight of pea
and apple Ring rot of potatc Bacterial canker and wilt of tomatdBlak rot of
crucifers - Southern bacterial wilt of solonaceous planBacterial soft rots
Bacterial soft rots of vegetableBacterial galls: Crown gal Bacterial cankers
Bacterial canker rad gammosis of stone fruit treesCitrus canker- Bacterial
scabs: Common scab of potatblycoplasmas and Mycoplasméike organisms
as plant pathogens: Mycoplasma diseases of petBlant diseases caused

MLOS - Grassy shoot diseases of sugarcar@@trus greening Little leaf of
Eggplant.

Practical Course

Different types of pacterial diseases in plantBarasitism and pathogenecity
Host rangd Development of disease in plarfit$iost parasite interaction How
pathogen attack plants: mechanjcahemical or environmental methods
environmental effects on the disease development: temperature, hunwaigd
light, soil pH, soil structurd Effect of hosti Plant nutritionT herbicidest

Control of the following plant diseases: bacterial spatsl blights of bean
cucumber, cotton, cereals, grasses, tomato, pepper, stoné Massular wilt of
cucurbits, pear & apple, sloanaceous plant and cruciferae Crovwniadterial
cancer common scab of potdtonycoplasure in potato gammaosis.

BB 527
(3cr.h)
2h Th+ 1h Pr

Physiology of Bacteria FTO3bl}IK]
Enzymes: General Characters &NomenclatuBenetic expression & specificit
- Classification & Factors affecting actiyi- Allosteric enzmes Isozymes &
ribozymes- Regulation of enzmes: Induction Repression & derepressidn
Proenzmes Organization of multienzme systenClinical Enzmes- Metabolic
Regulation & Channeling The intercormnectedness of biochemical reaos:
Carbohydrate metabolism (catabolism & synthesis)Protein merabolisn
(catabolism & synthesis) Lipid metabolism (catabolism & synthesis)
Nutritional patterns among organisms Practical course: The bacterial G
curve- Serial- Dilution Agar phting- Antibiotics as Chemotherapeutic agent
Clinical Enzymes:- Transaminases (SGOT & SGPF) Alkaline & acid
phosphatasesAmylase- Nitrate reductaseProteases Lipases.

Practical Course

The bacterial growth curve Quantitative determination afitrate reductase
Quantitative determination of transferase (SGOT, SGRT)Quantitative
determination of phosphatase Quantitative determination of amylase
Quantitative determination of cellulas®uantitative determination of proteas
Qualitativedetermination of lipase.

BB 528
(2 cr. h)
1h Th + 1h Pr

Soil Microbiology w3903 KOF F
Microbial ecology: The soil environmentgenerali description- profiles and
horizons - differences among soils Physical and chemical consideration
organic (humus) Microbial groups: distribution and abundancenvironmenta
influences- Microbial and generic group Nutrition and dominant floraactivity
and function of : Baeria , actinomycetes, Fungi, algae, protozoa ,Nd
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Protozoan fauna Viruses, phages, lysis , lysogeny , practical and eco
significance- Some Aspects of Microbiol physiology: Nutritioh growth -
Biochemical considerationEEnzmatic activity in sdi- The carbon cycle an
organic matter decomposition: Changes during decomposHioRlora -
assimilation and Mineralization - Microbiology, Factors governin
decomposition, Flora, Biochemistry of: Cellulose, Hemicelluloses, lignin, (
Polysaccharidestarch, pectic substances, inulin, chitinfhe Nitrogen cycle
Mineralization and immobilization Microbiology - environmental influences
Nucleic acid- Urea- Nitrification - Denitrification- Nitrogen fixation- Microbial
Transformation of phospbrrus, Mineralization and Immobilization-
solubilization- Flora - Microbial Transformations of sulfur : mineralization a
immobilization - Transformations of other element$esticides: their effects
persistence their metabolism

Practical Course

Effect of different depths on microbial populatio&ffect of different soil type
on microbial population Effect of different ammendments to seiEffect of
reclamation on microbial populationEffect of different biocides on microbis
population-Detemination of calcium carbonate % in soil.

BBT 529
(2 cr. h)
1h Th+ 1h Pr

Bacterial Diversity and Classification FTOIDbI}3OF 6y
Criteria for classification of bacteriaBacterial groups: Gramnegative bacterig
Sprirochaetes- aerobic spiral and curved rods aerobic rods and cocci
Facultative anaerobic bacteriaAnaerobic rods and cocei Sulfate reducing
bacteria- Rickettsiae and chlamydias Mycoplasmas- Other Gram negativ
bacteria: Photo trophs Chenotrophs- Glinding bacteriaa Sheathed bacteria
budding and or appendaged bacteri@ram - Pasitive bacteria: Gram positi
cocci- Lactic acid bacteria Gram positive rods Endospore forming bacteria
Asporogenous gram positive rodsStreptomycesand related bacteria The
Archaeobacteria: Methanogenic bacteriaxtreme halophiles Sulfer dependen
extreme thermophiles.
Practical Course
Laboratory equipments and Culture medidechniques for isolation of put
cultudre - Determination of the qumitative viable cells- Bacterial staining
Culture characterizationBiochemical activities of bacteriaHydrolysis, casein
gelatin liquefaction, carbohydrate fermentation, indol, citrate, urease, ox|
litmus milk nitrate reduction catatavlicrobiology of food- Microbiology Water
- Microbiology soil- Isolation of antibiotic producing bacteria and determinaj
of antimicrobial spectrum of isolates.




C- Course contents for M. Sc. Degree

Code No.

Course name and contents

1- M. Sc. Degres in Phycology (B P)

Bi 601
(2 cr. h)

Radiation Biology wy KfF 1l F
Nature of Radioactivity: Atomic Structurelsotope- Type of Radioactive deca
-Radiation Energy Radioactive Decay and Halflife T Radioactivity: Unit of
radioactivity- Carrier and Specific Activity Interaction of Radioactivity Wit
matter: Alpha Particlee Negatron particle- Gamma Ray- Detection ancg
Measurement of Radioactivity The Scintillation Counter: Solid Scintillatio
Counter- Gamma Counter CalibrationLiquid Scintillation Counter: Quenchin
of liquid Scintillation - Quenching Correction: Internal Standard Methao
Channels ration method Application of radioisotopes in biological Scien
Metabolism: Metablic Pathways Studies of absorption, Accumulation &
Translocation- Pharmacological studies Analytica Appliation: Enzymatig
studies- Isotope Dilution Analysis (IDA) Radioimmunoassay Radiodating-
Molecular Biology- Clinical Diagnosis- Sterilization of food and equipmeit
Mutagen.

MST 676
(2cr.h)

Biostatistics
From M. Sc. in Satistical Mathematics

OHYC

CAT 626
(2cr.h)

Instrumental Microanalyses
From M. Sc. in Analytical Chemistry

wHy LLpW3

B Pi 610
(2 cr. h)

w9 okl Algad®fF | A

Terrestrial Algae: Aerophytes: Epiphyllophyte§ Epiphloeophytes i

Epizoophytesi Lithophytes - Edaphophytes: Epiterranean Subterraneari

Casuals Subterranean Algae: Desert§he Antactic - Depth Distribution Soil
Stabilization and conditions Algae and Soil Types Nitrogen Fixation-
Temporary Algal Associations Factors Affecting Soil Algal Maintenance a
Distribution: The physical Environment: Temperaturelllumination 7 Soll

Moisture i Soil Texturei Topography of Soit The Chemical Environmen
Nutrientsi Gasesi Toxins - The Biological Environment Effects of Alagal
Populations on Physics and Chemistry of Sdidroductivity and Importance
Succession of Soil Algae.

BPT 611
(3 cr. h)

wT O] 3 HABrinésAQpg I OF

Marine Algal Habitats and General Conditions of Life: Open waldre Littoral
Region: SuHittoral zone i |Intertidal zae T Supratidal zone- Marine
Communities: Lithophytic communitieis Psammophytes Epiphytes and drifts
i Coral reefsi Sea coasts (sporling and crustose stageshe belts of algas
(Epipsammori Endopsammori Endolithoni Artificial surfaces)i Mangrove
communities T Phytoplankton communities- Kinds of Marine Algae
Chlorophyceae i Cyanophyceaei Chrysophyceaei Xanthophyceae i

Rhodophyceaé& Phaeophyceak Diatomsi Dinophytes- Biology of Seaweeds
Cell structurei Thallus structurei Population biolog T Life histories i

Morphogenesis of algal thalli Germination and attachment of Sporés
Reproduction.

The Ecology of Seaweeds, Zonation and Succession: General featu
biological zonation on rocky shore®uantitative ecological studies of zonati
- Factors controlling distribution of seaweed speci€duccession in seawes
communities- The Sea as Environment for Algal Growth: Light in the sé
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Temperature and salinity within the photic zert@hemistry of the photic zone
Environmental problesiunique to intertidal habitardNutrient uptake Primary
productivity in the sea Importance of seaweeddroblems caused by seaweg
- Management practices of seaweeds: Algicidlesdarvestingi Biological
controls.

BPi 612
(3 cr. h)

Fresh-Water Algae w3 MmN KOF
The structure of aquatic ecosystems and their algal composition: Snow g
flora (Kryoflora): Aerial epiphytic algae and aerial epilithic alga®prings ano
flowing waters: Springs: Cold and hot springStreams and rivers: epiplgt
epilithic-epipelic and phytoplankton communitie8ogs and swamps Ponds:
Temporarily attached communitiephytoplanktor epiphytic - endophytic -
epilithic- epipelic epipsammie epizooic endozooie rhizobenthos- Factors
affecting the growth andistribution of algae: Ecological factors: Physiograp
factors: Degree of shelters or exposure to wawese action tidal range tidal
currents silt load- Intertidal exposurecontinuous exposure and submergen
Physical factors: Substratpressure, illumination (quality of ligh
penetration light duration light intensity, chromatic adaptation), temperat
(seasonal variations, thermal stratification, upwelling, heat cycles, fall ove
heating and cooling of the epilimnion or mixkyer) - Chemical factors: pH
inorganic and organic nutrier®, and CQ content (measurements, diffusi
from the atmosphere, photosynthesis, diel and seasonal changes in str
Biological factors: Antagonism, synergy, competition, allelopathy, igga;
parasitism. Production and ProductivityOrganisms in streams: The ma]
groups of organisms, algae and macrophyté3hytoplankton: measuremel
effect of cell shape, change in density, effect of size, seasonal varigtigal
assemblages in wetlds: the role of algae in wetlands, species compositiol
production- Nuisance freshwater algae and their control.

BPi 613
(2 cr. h)

mnryr OF 4 HKgentificationsoKWaterAIgaelOF
Collection methods of both marine and fresh water algaallection stations o
freshwater algae Common genera of freshwater alga€ollection stations o
marine algae Distribution of marine algae on different locationSyropsis of
the algal phyla Methods used in the study of planktonic speei@seservatior
and storing of the catchCounting of the different organismm€xamination ang
description of the samples Unialgal cultures as a means for speg
identification - Preparation for electron microscopy General hints fo
identification- Key to the order and species and how to use the different

BPT 614
(2 cr. h)

Biotic Relationships in Aquatic Habitats wy CFrlOF 9fr gy
Populations: Annual, Pseudmnual, biannual, and perennialCommunities:
Structure and characterizatienEcosystems: Freshwater, estuarine and mg
ecosystems Succession and modeling strategieslgae in biotc associations
Types and importance of algal biotic associations: Algal symbiotic relations
Gymnosperm & algaQycus& Nostocsp.) - Angiosperm &alga Gunnera&
Nostoc punctiforme- Fern & alga Azolla & Anabaena - Fungus & algs
(lichens): Typesand morphology of lichens, types of algae & fungi fg
in such type of associations, structure and reproduction of lichélgae -
Invertebrate associationBlatymonas& Convoluta- Chlorella & Hydra -
Chlorella & Paramecium Zooxonthellae & CoelenteratesAlgae as Parasites
pathogens: Algae defenses against pathedetrital food webs and pathoge
of algae- Biotic interactions of seaweeds: Competition: Interference compet
epiphytism, alellopathy , exploitati competition- Grazing: Impact of
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