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Statistical Studies dyilaa) el 32 901-001

Sampling, types of samples, different measurement, sampling distribution, estimation of the
population parameters, hypothesis testing and chi-square test, analysis of variance and
covariance and regression and correlation.

Research methods 1 1 &ao 3ok 903-131

Seminar should be held monthly in the department to discuss and update students with
informations and practical skills in their field of study.

Special studies Lal a2 904-128
Students are directed to study and research in recent topics of interest in his diploma that
supports his field of study.
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History of Science astadl & U 902-512
Courses in the history of different science branches in the earlier history and development of
science branches and discover of recent branches of sciences, study famous scientists in
different branches and their discover and efforts in basic and biological science, role of
science in development and civilization, some free articles in science and its branches and
development.

Research methods 2 2 &g sk 904-219
Seminar should be held periodically by students to discuss the recent research topics in the
field of study and updates scientific information and practical skills.

English Language 4 3alad) 421702-001
This course focuses on enabling the student to comprehend typically varied texts by eliciting
and summarizing their main ideas, And is interested in the scientific terminology as well as
specialty topics in the specialty (read - translation), This course provides students the ability
to determine the accuracy of the elements in the grammatical structure, And teach students
the rules of pronunciation.

Advanced studies in specialization amadil) B dasiia cilud 52 905 -23
This course discusses and covers the recent topics of field of research of M Sc degree and
also covers any additional topics which is of interest in the area of research.

Biostatistics s slaa) 901-219
Methods of analyzing experimental data- Statistical concepts and models — estimation
hypotheses test- simple multiple linear regression correlation- variance — standard errors and
deviation — statistical software.

Scientific Communication Skills calad) Juai) @) jg2903-214
Principles of effective writing, structure of reports, paper and communication, techniques of
organization and delivery of results for oral written and posters presentation, how to use data
bases, writing papers, thesis, and publishing. Speaking and preparing research project.

Research methods 3 3 &g sk 906-318
In this course, Students make seminars in recent and current topics suggested by professors in
the field of study and also in their special research program of PhD degree.

Free studies 5 a ciluwl 2902-319
In these studies students are directed to search and study for some topics related to their fields
of research under supervision and direction of professor in the field of study.

The ethics of scientific research alad) Gl SLENAI203-001
This course explores the accumulated ethics of the researchers, stimulates their awareness,
and recognizes negative or positive experiences in the field of profession. Learn how to write
articles and projects. Gain ethics of scientific writing and publishing.

Advanced studies dadiia cilu) 32 905-323
This course discusses and covers the recent topics of field of research of PhD degree and
also covers any additional topics which is of interest in the area of research

Methods of scientific research il Gl cullaio01-319
This course explores Thought, knowledge and research, The concept of scientific research,
Stages of the search process, Importance of scientific research, The nature of scientific
research, Qualities of good research , Scientific research and its importance in the fields of
science, Science jobs, Method of scientific thinking in the search.
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Course name aleluwll | goana | Jara | Gutad | B pdlaa A au) 388
Baaiaall
Probability theory 4 4 0 0 4 c¥laa¥l 4,k | 901-101
Advancd Programing 2 3 0 0 1 deaiiall anadll | 901-102
Random Processes 2 2 0 0 2 4l de clilee | 901-103
Numerical Analysis 2 2 0 0 2 g3 Jis3 | 901-104
Markove processes 2 2 0 0 2 S e clblee | 901-105
Linear Programming 2 2 0 0 2 dbidsa | 901-106
Database Inventory Theory 2 3 2 0 1 bl 3854, ks | 901-107
Statistical Methods 2 2 0 0 2 Aibas) 30k | 901-108
Boolean Algebra 2 2 0 0 2 s | 901-109
Topology1 2 2 0 0 2 1 lnsi| 901-201
Quantum Mechanics1 2 2 0 0 2 1 SN SolSae | 901-202
Electrodynamics1 2 2 0 0 2 1 Wl 5581 | 901-203
Theory of Elasticityl 1 1 0 0 1 1 4a0 4,0 | 901-204
Theory of Probabilityl 1 1 0 0 1 1 SYWEsYI4, ks | 901-205
Boolean Algebral 2 2 0 0 2 1 Js > | 901-206
Operations Researchl 2 2 0 0 2 1 cbleall &ia | 901-207
Differential Equationsl 2 2 0 0 2 1 dalaalis @¥alae | 901-208
Complex Analysisl 2 2 0 0 2 1 S e didas | 901-209
Fluid Mechanicsl 2 2 0 0 2 1 @&lsddlSilSe | 901-210
Analytical Mechanics1 2 2 0 0 2 1 Allai Solsae | 901-211
Statistical Mechanicsl 2 2 0 0 2 | &fbas) SulSe | 901-212
Advance Numerical Analysisl 2 2 0 0 2 1 paie g0 Jia3 | 901-213
Databases 1 3 4 2 0 2 1 Cllpaeld | 901-214
Estimation Theoryl 2 2 0 0 2 1 <l il &y ks [ 901-215
Mathematical Logicl 2 2 0 0 2 1 o=b) shie | 901-216
Markove processesl 2 2 0 0 2 1 SsS)kedlee | 901-217
Applicable Statisticsl 2 3 0 2 1 ] Aukiclasl | 901-218
Bio Statistics 2 2 0 0 2 s ebaal | 901-219
Topology? 2 2 0 0 2 2 alns | 901-301
Quantum Mechanics2 2 2 0 0 2 2 Sl Syilse | 901-302
Electrodynamics2 2 2 0 0 2 2 Kaalinn, Sl | 901-303
Theory of Elasticity? 2 2 0 0 2 24,4l 4,k | 901-304
Theory of Probability2 2 2 0 0 2 2 o¥laa¥l 4 ks | 901-305
Boolean Algebra2 2 2 0 0 2 2 Js > | 901-306
Advanced Numerical Analysis2 4 4 0 0 4 2adie g20e Jdsi | 901-307
Operations Research2 2 2 0 0 2 2cbles Snn | 901-308
Differential Equations2 2 2 0 0 2 2 dlaalit Yalae | 901-309
Complex Analysis2 2 2 0 0 2 2 S e dids3 | 901-310
Fluid Mechanics2 2 2 0 0 2 2 @lsdllsulse | 901-311
Dynamics of Nonlinear systems 2 2 2 0 0 2 Gl shaiall Sy | 901-312
)

Statistical Mechanics 2 2 2 0 0 2 2 Plaall Syl | 901-313
Data base2 2 2 0 0 2 2 cllpaelé | 901-314
Estimation Theory 2 2 2 0 0 2 2 &l il &, ks | 901-315
Mathematical Logic 2 2 2 0 0 2 2 ~=b, shie | 901-316




Markove processes 2 2 2 0 0 2 2 @S e llee | 901-317
Applied statistics 3 4 2 0 2 2 Siwkislasi | 901-318
Ethics of scientific research 2 2 0 0 2 el Gl cLadal | 901-319
s 3l ansd 902
YW A LA RPN 5 alad) ?“"&‘ Ay
Course name aleladl | poana | Jara Gkl | B il 2oRall assl Al s
Baaiaall
Radiation Physics 2 2 0 0 2 Aol Lol | 902-101
X- Rays and its Applications 2 2 0 0 2 Leilindai s sl 228Y) | 902-102
Detectors and Nuclear Reactors 2 2 0 0 2 C3lelaall y Clailsll | 902-103
L5l
Radiogenic Isotopes 2 3 2 0 1 oY) il s | 902-104
Environmental Physics 2 3 2 0 1 Al b8 | 902-105
Materials Science 2 2 0 0 2 3 sall ple | 902-106
Thin Films 2 2 0 0 2 458 )l 4,82V | 902-107
Nano-materials Technology 2 3 2 0 1 4 yle sl 3l all i | 902-108
Solar cells 2 2 0 0 2 dpsedll ORI | 902-109
Astronomy 2 2 0 0 2 <) e | 902-110
Cosmology 2 2 0 0 2 albisliale | 902-111
Stars 2 2 0 0 2 asxill | 902-112
Physical Cosmological 2 2 0 0 2 458 A 5l sl | 902-113
Technigues
Laser treatment 2 2 0 0 2 ool Z3d | 902-114
Bioelectric Phenomena 2 2 0 0 2 Lsal A 56U jalkll | 902-115
Medical Spectroscopic analysis 2 3 2 0 1 bl Gl sl | 902-116
Environmental Biophysics 2 2 0 0 2 Al el cL3all | 902-117
Clinical Physics 2 3 2 0 1 Aphll (L 5all | 902-118
Superconductivity 2 2 0 0 2 duasill willa i | 902-119
Statistica and its applications 2 3 0 2 1 adlipli g elaa) | 902-120
Digital Electronics 2 3 2 0 1 A )l il IV | 902-121
Essentionals of biophysics 2 3 2 0 1 4 gaall ol all ol | 902-122
Laser physics 2 3 2 0 1 ool el | 902-123
Nuclear Analytical Techniques 2 3 2 0 1 sl dalaill cullid | 902-124
History of science 2 2 0 0 2 aslall 2 )5 | 902-125
Advanced Radiation Physics 2 2 0 0 2 deaiie e ladl Ly 3 | 902-201
Materials Science 1 2 2 0 0 2 1 Al ple | 902-202
Nano materials applications 2 2 0 0 2 4 sl il o) gall clindas | 902-203
Nano-materials Technology 1 2 2 0 0 2 1 43 e sl 3 sall s | 902-204
Advanced Quantum Mechanics 2 2 0 0 2 daailae oS il | 902-205
Semiconductor technology 2 2 0 0 2 B la sall 3L La sl S5 | 902-206
Advanced Classical Mechanics 2 2 0 0 2 danite 4008 1SS0 | 902-207
Statistics and its Applications 1 2 2 0 0 2 ] wlankis clasyl | 902-208
Magnetic properties of materials 2 2 0 0 2 3 gall puplalinall (el 521 | 902-209
Advanced Thermodynamics 2 2 0 0 2 dadiile 4y )y Saaliny | 902-210
Optical characterization 2 2 0 0 2 3 gall gl Jdsill | 902-211
Plasma Physics 2 2 0 0 2 Lol by ys | 902-212
Advanced Atomic and 2 2 0 0 2 daaiie Ay a s 4y 0 Ly | 902-213
Molecular Physics
Laser spectroscopy 2 2 0 0 2 ool bkl | 902-214
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Medical Biophysics 2 2 0 0 2 duball 4 pall L 56l | 902-215
Mathematical Physics 2 2 0 0 2 deaiie dpaly ) el 3é | 902-216
Surface Physics 2 2 0 0 2 zsball cbyd | 902-217
Advanced Radiation Physics 1 2 2 0 0 2 | dedile dpeladl £l 3d | 902-301
Advanced Plasma Physics 2 2 0 0 2 deatiall Lo 31 el 38 | 902-302
Materials Science 2 2 2 0 0 2 2 gl ale | 902-303
Laser Physics and its 2 2 0 0 2 Ll )5l L 38 | 902-304
Applications
Nano-materials Technology 2 2 2 0 0 2 2 4, yie i) 3 sall s | 902-305
Material analysis 2 2 0 0 2 3 5all Jila3 | 902-306
Nuclear Medicine 2 2 0 0 2 sl @bl | 902-307
Statistics and its Applications 2 2 2 0 0 2 2 alawlaig slasy) | 902-308
Medical Radiation Physics 2 2 0 0 2 dubll LeladY) <L dll | 902-309
Electrical Properties of materials 2 2 0 0 2 3 sall 4 yeSll Sl a1 | 902-310
Advanced Superconductivity 2 2 0 0 2 paiall Jua gill il 4 | 902-311
Femtosecond spectroscopy 2 2 0 0 2 & sl Blasll | 902-312
4l giagdl)
Semiconductor optics 2 2 0 0 2 Ela sall 3Ll i pa | 902-313
Solar Energy applications 2 2 0 0 2 dauedl) Al clinls | 902-314
Analysis of crysal structure 2 2 0 0 2 sl el didss | 902-315
Angular Momentum Theory 2 2 0 0 2 L)W A jall s 4y, | 902-316
Programming 2 2 0 0 2 daa | 902-317
Computational physics 2 2 0 0 2 dplua oLy yd | 902-318
Free studies 2 2 0 0 2 soa il 0 | 902-319
sLassl) anid 903
~1 Al @) Ral) o salal) anddl) iy
Course name Gleludl | & gana Gare | bl | B palaa | Rall aud BEAUKP
3ainall
Electrochemical Analysis 2 2 0 0 2 AiheS 5 ,eS) Jila3ll | 903-101
Spectral Methods of Analysis 2 2 0 0 2 sl gl Jlasll | 903-102
Environmental Chemical Analysis 2 2 0 0 2 Al sl | 903-103
Separation Techniques 2 2 0 0 2 Juaidll wlyiss | 903-104
Topics in Analytical Chemistry 5 4 4 0 0 < ‘uhr— Cle sm e | 903-105
LA £ L))
Enzymes 2 3 2 0 1 e 3V | 903-106
Basics of immunology 2 3 2 0 1 acliall ale il | 903-107
Biochemical Disorders ) 5 5 . L 4ilasSl Uyl | 903-108
Al
Metabolism and gentic disorders 2 3 2 0 1 4l sl 5 oyl | 903-109
Prophrines Metabolism 2 3 2 0 1 Crb sl Lo 903-110
Petrochemical Industries 2 2 0 0 2 AbasS il cleliall | 903-111
Industrial Detergents 2 3 2 0 1 clibidl deluall | 903-112
Paints 2 2 0 0 2 <l [ 903-113
Petroleum Refining and Additives 5 2 0 0 2 ) d,uﬁ,\?‘ S8 903-114
Al il Lyl
Fats, Oils and Proteins Industries ’ 3 9 0 1 osadly g illdclia | 903-115
g s pll 5
5
Introduction to Nano Science 2 2 0 0 2 Sl asle 84aadia | 903-116
Characterization Of Nanostructures 2 2 0 0 2 gl canasi | 903-117
4 e sil)
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Fabrication Of Nanomaterials 2 3 2 0 1 45 yie i) 3 sall aiai | 903-118
Catalytic Applications of ) 3 5 1 Aakail Haall uhuh 903-119
Nanomatrials sl
Applications Of Nanotechnology >35S Sl il
In Enrgy and Environment 2 2 0 0 2 Al 5 48l 903-120
Water Analysis and Treatment 2 3 2 0 1 oball Aallas s Jilai | 903-121
Forensic Chemistry 2 2 0 0 2 e ) Aplall cLwssll | 903-122
DNA —Technology 2 2 0 0 2 DNALa sl 5S35 | 903-123
Chemistry of the antibiotics 1 1 0 0 1 4l labaadl e | 903-124
Biotechnology 2 3 2 0 1 4l sl | 903-125
Industrial Applications of 5 3 5 0 1 deliall Clapkill | 903-126
Polymers <l yalal
Printing Inks 2 2 0 0 2 acllll sl | 903-127
Environmental Pollutions and ) 3 ) 0 1 dallaa 2SSl | 903-128
Methods of water treatment olaall
IIESr;L/érSc?nmental and Health Risk 5 2 0 0 2 a4l LA 903-129
Selected Topics in Nano science 9 5 0 0 2 ol dle sase | 903-130
and Technology. Ll gisill 5 il le
Research Methodes1 2 2 0 0 1 1 &3k | 903-131
Advanced Analytical Chemistry 2 2 0 0 2 dadiie Aghlai cbeS | 903-201
Surface Chemistry, Colloid ) ) ) zsball sbeS | 903-202
Chemistry, Catalysis 0 0 Saall g by all
Advanced Inorganic Chemistry 5 5 0 0 5 dpac e skas | 903-203
Ladiia
Advanced Physical Organic 2 2 0 0 2 40 58 4 seme cLaS | 903-204
Chemistry deaiia
Advanced Organic Chemistry 2 2 0 0 2 Lediie 4y pae ¢l | 903-205
Molecular Photochemistry 2 2 0 0 2 Ay jal) A gl e LasS) | 903-206
Polymer Science Engineering 2 2 0 0 2 el gl dxia g o 5le | 903-207
Advanced Organic 2 2 0 0 2 de) By eac cbaS | 903-208
Stereochemistery daiia
Separation Techniques 2 2 2 0 0 2 2 Juaidll @l | 903-209
Fundamentals and Design of 2 2 0 0 2 Aa) areaiy Sl | 903-210
Nanoarchitectures 4 yle plall
Modern Spectroscopy 2 2 0 0 2 s ddila 5,k | 903-211
Chemistry of Natural Products 2 2 0 0 2 Amplall =3 5l cLeS | 903-212
Introductory Forensic Chemistry 2 2 0 0 2 Aphll sLesl | 903-213
Spectral Analysis 2 2 0 0 2 & Appall 3okl | 903-214
il Jlal)
Sceintific communication Skills 2 2 0 0 2 elall Juaiy) @l jlea | 903-215
Applied Electrochemistry 2 2 0 0 2 Adplidy xS eS| 903-301
Bioinorganic Chemistry 2 2 2 dpac e eS| 903-302
0 0 Lga
Special Topics In Physical ) ) 5 o dals cle smse | 903-303
Chemistry 0 0 4y il Ll
Chemistry of Nanosystems 9 5 4Vl cbasS | 903-304
0o | o] 2 A, in
The Chemistry of C-Nucleosides 2 2 0 0 2 Gl sl - elias | 903-305
Advanced Heterocyclic Chemistry ’ 5 0 0 5 Glalall deasiall ¢LesSl | 903-306

Lilatiall ye
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Advanced Chemical Kinetics

Applied Coordination Chemistry

Imstrumental Analysis

Process and Applications Of
Nanomaterials

N NN
N [N IDNDN
o (O O O
o (O O O
N [N IDNDN

Concepts of Reactive
Intermediates and Catalysis in
Organic Reactions

Advanced Carbohydrate
Chemistry

Synthesis and Application Of
Nanopolymers

Carbohydrates in Drug
Researches

Dyes and Chemical Technology
of Fibrous Materials

Advanced Techniques to appoint
Non-organic Compositions

Leiie 48 a sleS | 903-307

Lk 48l ¢ e | 903-308

Y daall | 903-309

aalail) cliphisdallae | 903-310
A ste sl

dasdl lailu ) @l yks | 903-311

e Ll ‘_g )'A;J\)
4 gaall

(8 dedite ¢l | 903-312
Sl s S

cliphiy juaai | 903-313
ol Ealiie yad sl

S Al SN 903-314
aﬂjd\}”

el 5 Clanall [ 903-315
SIS fn 5

Ol Al L) | 903-316
Ay panll e )l

<L) acd 904

LA ) Rl e el anddl) iy

Course name

1
]

Dol Al sl oS

Microbial analysis

> shsms Sae 3llas | 904-101

Virology

Sl sLdll Je | 904-102

Applied microbiology

Al b Joms Sae | 904-103

Physiology of microorganisms

Aads SlilS L I ad | 904-104

Technique in molecular
microbiology

A ial ba sl g Seall | 904-105

Microbial pollution

Sy Sl ol SGH | 904-106

Disease resistance

Ul el dagie | 904-107

Water pollution

sl &5 | 904-108

Plant bioremediation

Aglall &aleall | 904-109

Waste management and
ecosystems

abill Jalisalels ysa | 904-110

Diagnosis of ecological pollution

) Sl paals | 904-111

Waste mangements

Ll dslas | 904-112

Ecological biotechnology

Al 4 sl Ln il | 904-113

Genetic toxicology

A 50 asendl | 904-114

Law of ecology

aall 958 | 904-115

Essentials of Molecular biology

L 5l gl bl 904-116
Ay )

Industrial microbiology

s S dasn 408 | 904-117

Cell biology and genetics

Al alall baden | 904-118

Analytical and chromatography
chemistry

Agh) At cLeS | 904-119
4l > slay S

Tisssue culture

dawil el | 904-120

Advanced physiology

pdie 2 gl | 904-121

Virulent bacteria and antibiotics

A yae LSy | 904-122
%};\A Q\JL'AA}

Evaluation of pollution
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Biodegredation of pollutants 2 3 2 0 1 i slall (5 sl jpusill | 904-124
Water biology 2 3 2 0 1 oball Laglsn | 904-125
Food microbiology 3 4 2 0 2 LY baslsny S | 904-126
Genetics of microorganisms 2 2 0 0 2 dagy s &3 ,, | 904-127
Specific studies 2 2 0 0 2 dala alal,a | 904-128
Taxanomy 1 2 2 0 0 2 1 waai | 904-201
Plant ecology 2 2 0 0 2 dglid | 904-202
Cytogenetic 2 2 0 0 2 Lss &), | 904-203
Enzymes and photosynthesis 2 2 0 0 2 s sl Sla x| 904-204
Applied microbiology 2 2 0 0 2 Aipkai b sl om s Sae | 904-205
Plant biochemistry 2 2 0 0 2 lidyes cbasS | 904-206
Marine algae 2 2 0 0 2 Lym sk | 904-207
Soil microbiology 3 4 2 0 2 A L sl ems Sae | 904-208
Physiology of algae and microbes 2 2 0 0 2 Al clilsl) La gl s0né | 904-209
Qllakll
Tissue culture and biotechnology 3 4 2 0 2 aulidel ;| 904-210
>35S o
Growth regulators 2 2 0 0 2 s labaia | 904-211
Water relations 2 2 0 0 2 dgle lddle | 904-212
Microbial genetics 2 2 0 0 2 dny S &l | 904-213
Genetics and evolution 3 3 0 0 3 skl A4 | 904-214
Desert ecology 2 2 0 0 2 Al ma 4y | 904-215
Plant anatomy 2 2 0 0 2 Gl dd | 904-216
Molecular biology and 3 3 0 0 3 Lol 40 o L sl s | 904-217
techniques
Plant cover 2 2 0 0 2 s elae | 904-218
Research Methodes2 4 4 0 0 4 2 &Gk | 904-219
Medical microbiology 3 3 0 0 3 dnb Lo slsns Se | 904-301
Physiology of growth and 2 2 0 0 2 Dkl 5 saill ba g | 904-302
evolution
Molecular biology 2 2 0 0 2 4 b slsadl | 904-303
Ecology of plant populations 3 4 2 0 2 Akl cle senall 445 | 904-304
Taxonomy 2 2 2 0 0 2 2 canai | 904-305
Algae and biology of pollution 3 3 0 0 3 < a5l g5 Qllaall | 904-306
Biological resistance 2 2 0 0 2 A daglia | 904-307
Secondary metabolites of ’ ) 0 0 9 4500 s yall | 904-308
microbes Sl s Saall
Plant water relations 2 2 0 0 2 Gl 4kl MLl | 904-309
Genetic engineering 3 3 0 0 3 48 )5 4wia | 904-310
Applied ecology 2 2 0 0 2 daplaill 4l | 904-311
Palynology 2 2 0 0 2 Wl s ale | 904-312
Medicinal plants 3 3 0 0 3 dphll sl | 904-313
Population genetics 2 2 0 0 2 il &) )5 | 904-314
Physiology of stresses 2 2 0 0 2 AeaY badsud | 904-315
Analysis of ecological systems 3 4 2 0 2 agidl Adal) Qs | 904-316
Ol gl ale aud 905
C AL Rl e anddl) 138 Gy
Course name Alela)l | g gana | Jeara | Guolad | B _ualaa oAl addl | el S
Badliaall
immunology 2 3 2 0 1 delia) ole 905-101
Bioinformatics 1 1 0 0 1 s Alaslae | 905-102
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Introduction in biotechnology 1 1 0 0 1 dgspalldgnll 8d.de | 905-103
Blood clinical approach 2 3 2 0 1 4SS A jlas pall e | 905-104
Enzymology 1 1 0 0 1 Gl 1Y) ale 905-201
Cellular and Molecular 1 1 0 0 1 gslalldclidlale | 905-202
Immunology ol
Haematology and . 905-203
Endocrinolgc]))g/y 2 2 0 0 2 stoall 2221l pall ple
Biology of Protozoa and Gl La s | 905-204
Parasities 2 2 0 0 2 bl
Histochemistry 1 1 0 0 1 ixai¥) ebe | 905-205
Community Ecology and 1 1 0 0 1 g5l ladinal 44y | 905-206
Biodiversity >l
Biotechnology 1 1 0 0 1 A gl Al 905-207
Medical and Forensic . ‘ot 905-208
Entomology 1 1 0 0 1 e od stk ol da
Molecular biology and 3 3 0 0 3 s baslen | 905-209
Bioinformatics Lo Ailaslea
Ethics of experimental 5 ) 0 0 ) <ol el | 905-210
Biology and Biological safety A sl sl
Toxicology and Pathogenic 3 3 0 0 3 Jal gl g asendl ale | 905-211
Factors A _jadll
Cell and membrane Physiology 5 9 0 0 5 Ll L glsand | 905-212
aase ¥
Developmental Biology 2 2 0 0 2 A Sibaden | 905-213
Immunology advanced 2 2 0 0 2 pdiie delidlale | 905-214
Environmental Parasitology 2 2 0 0 2 sl Sl Ble | 905-215
Population and Conservation ’ ’ 0 0 5 Glaall 5 Jliall badsn | 905-216
Biology
Environmental Pollution 1 1 0 0 1 o &Sl 28 905-217
Monitoring
Genetics, Cellular and ) ) 0 0 5 sl &, ale | 905-218
formative. Sl
I(?Ft)?\%ated Pest Management 5 5 0 0 2 ALISEA ) al) Al 905-219
Insect Behavior and Pathology 2 2 0 0 2 < ydal) Gl el s sl | 905-220
Molecular Immunology 2 2 0 0 2 el dcldl | 905-221
Fundamentals of Electron 1 1 0 0 1 Jeaal) claulud 905-222
Microscopy s AN
Specific advanced studies 2 2 0 0 2 2 4edile Gl 3 | 905-223
UAAAS:A\
Physiology of nervous system 1 1 0 0 1 ) Jleall la dsé | 905-301
Immune System Diseases and 9 9 0 0 2 =l el ) 905-302
idiagnosis ol
Molecular physiology 1 1 0 0 1 sl slac il [ 905-303
Host Parasite Interactions 1 1 0 0 1 Jilaly Juball SBlelis | 905-304
Growth and regulation of animal » » 0 0 5 adall alaiis a3 | 905-305
cells Al gaal)
Environment behavior 1 1 0 0 1 el dldl | 905-306
Cell Culture and Tissue Al Al de) 5 | 905-307
Engineering 1 1 0 0 1 AoV dnia
Histochemistry Advanced 1 1 0 0 1 pie daui¥) slaS | 905-308
Evolutionary Biology and 1 1 0 0 1 Jual s Hshill Laslsn | 905-309
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Origin of Vertebrates by jlaall
;Zzg?somy and evolution of 1 1 0 0 1 il st 5 Casbond 905-310
Experimental Methods in 1 1 0 0 1 Al okl | 905-311
Physiology > sl
Biology and Ecology of 5 5 0 0 5 by sl s Laslsn | 905-312
Terrestrial Invertebrates 4 )Y
General view on genetic models » ) 0 0 5 gl e e s ki | 905-313
of animals A ) il gaal)
Molecular and Genetic 3 3 0 0 3 dwxia sdiia badsn | 905-314
Engineering Al
Applied fish biology 2 2 0 0 2 kil dlaudl balsn | 905-315
Insect communities G pdall Glaaiae | 905-316
3 3 0 0 3 TR
ks
Advanced biological control 1 1 0 0 1 plile dn glgndadlsa | 905-317
Genetics and molecular biology 5 5 0 0 5 Sl paddall | 905-318
Diagnosis ol
Genomic and proteomics 2 2 0 0 2 psfsdls asiallBle | 905-319
Cell Signaling and Regulation 5 5 0 0 5 padaill 5 4y slall ol LY | 905-320
Invertebrate pathology 2 2 0 0 2 il @) Lal el | 905-321
Analytical Methods 1 1 0 0 1 Aldaill g,k | 905-322
Advanced studies 2 2 0 0 2 Aediie Slul 0 | 905-323
L sl gl acd 906
Al <Rl o andll Gyl
alelad) .. R .
Course name sivaa) | ¥ | deme | el | B palaa Al ad S A 2
Rock Petrography 3 4 2 0 2 Jsaaall 48l a5 5% | 906-101
Geochemical Exploration 3 4 2 0 2 S pall il | 906-102
Geophysical Exploration 3 4 2 0 2 sl anll | 906-103
Natural Resources: case study 1 1 0 0 1 s Ll )3 Agaphall 2l A | 906-104
Eaeggzltlonal Environments and 1 1 0 0 1 s 1 il i 906-105
Reservoir Properties 3 4 2 0 2 Al pallad 906-106
Characteristics and Properties of 3 4 5 0 5 OBl dlial a5 pailad | 906-107
Natural Gas (bl
Applied Paleontology 3 4 2 0 2 Adpai oy jis | 906-108
Earth Tectonics 2 3 2 0 1 oa ¥ dy g | 906-109
Petrophysics and Well Logging 3 4 2 0 2 Db Jiasig el yd g yhdania | 906-110
Hydrogeology 3 4 2 0 2 oball Ln sl ia | 906-111
Computer Assisted Exploration 3 4 2 0 2 SLESiaYl s Y clall | 906-112
Laboratory Methodology 3 4 2 0 2 dlere 3,k | 906-113
Seismic Exploration 2 3 2 0 1 e ) GLISLAY) 3k | 906-114
Petroleum Geology 2 3 2 0 1 Jsidl b sl ea | 906-115
Natural Gas: case study 2 3 2 0 1 Al A )2 : andall Al | 906-116
Natural Gas and Environment 2 3 2 0 1 Al 5 oandall Al | 906-117
Sedimentary Rocks and Natural ) 3 9 0 1 Gl 5 A g )l Hsaaall | 906-201
Resources dplall
Advanced Invertebrate Micro- 3 4 9 9 3omS ) 8 Y b s | 906-202
and Macro-Paleontology 0 Lediia (438

1
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Advanced Igneous and 3 4 5 0 9 Uaiall g 4,1l ) aall | 906-203
Metamorphic Petrology )

Physical Properties of Rocks 2 3 2 0 1 osaaall 4l 5l el a1l | 906-204
Depositional Facies and 5 3 5 0 1 &l 5 A il Sladl | 906-205
Sequence Stratigraphy Bl i)

Geology of Egypt: case study 1 2 3 2 0 1 1 A du ) pasbadas | 906-206
Sggﬁgemlstry of Sedimentary 5 3 5 0 1 gl saaall e yia 906-207
Advanced Stratigraphy 1 2 3 2 0 1 | paiidl ikl Jle | 906-208
Clastic Sedimentary Rocks and ) 3 5 0 1 Antl) A s 1) s5uall | 906-209
Qil Reservoirs Jslls

Geology of Egypt: case study 1 2 3 2 0 1 24 Al 0 pasda e | 906-210
Advanced Geochemistry 2 3 2 0 1 dadiie sbef a | 906-211
Advanced Mineralogy 1 2 3 2 0 1 1 paiall Galadll Ble | 906-212
Advanced Paleomagnetism 1 2 3 2 0 1 | dediic dpnhlize | 906-213
Gravity Data Processing 1 2 3 2 0 1 1 sl iy dalles | 906-214
Advanced Topography 2 3 2 0 1 paiiall Lal e plall ale | 906-301
Applied Micropaleontology 2 3 2 0 1 iphaill dadall iy sl Ble | 906-302
Facies and Depositional Systems 2 3 2 0 1 il dalail y sl | 906-303
Advanced Mineralogy 2 1 1 0 0 1 2 paiall Galaall Ble | 906-304
Advanced Geochemical o o e 906-305
Exploration 2 3 2 0 ! e e LS

Magnetic Exploration and Data 1 1 0 1 dilad s lalinall GLISSLY) | 906-306
Analyses Sl
\éY/e:IIuI;ggglng and Reservoir 5 3 9 0 1 O3RN a1 s 906-307
Physical Properties of Rocks 1 2 3 2 0 1 1 Jsaaall 40 5l al 1) | 906-308
Advanced Mining geology 2 3 2 0 1 dadiie dpanie b s | 906-309
Advanced Isotope Geology 2 3 2 0 1 deatiall il Laslss | 906-310
Physical Properties of Rocks 2 2 3 2 0 1 2 saall il el paladl | 906-311
Advanced Stratigraphy 2 2 3 2 0 1 2 el il Ble | 906-312
i~ d"aH”;(fr(i)lpo Zt;"'e“m Geology 2 13|20 1| paiiadl sl s Js il L slson | 906-313
Advanced Tectonic Geology 2 3 2 0 1 deaiie 40 ¢S Ln g5 | 906-314
Gravity Data Processing 2 2 3 2 0 1 2 dpdal clly dalles | 906-315
Advanc_ed Seismic Data 2 3 9 0 1 et el ULy Aallae 906-316
Processing

Computer Exploration 2 3 2 0 1 SIS Y ol | 906-317
Research Methodes3 4 4 0 0 4 3 &m0k | 906-318
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Slela Sle bl sl rw\
PRPNE DY g sana Jaza u.i‘)w 3)'41.;4 J}A\ 2 S
4 4 0 0 4 aYlaay 4 ks | 901-101
2 3 2 0 1 adiiall dna il 901-102
2 2 0 0 2 A sde Clilae 901-103
2 2 0 0 2 e Jalas 901-104
10 11 2 0 9 ol g sendll
el i) sty o0 i gt iladdliaing 9008
el e L) DRl BEMIEYS
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2 2 0 0 2 LelaiY oLl | 902-101
2 2 0 0 2 Al 2239 | 902-102
Lgiligdai
2 2 0 0 2 clelidl y ezl | 902-103
Al
2 3 2 0 1 Jiadll i | 902-104
‘;ct.d‘g\
2 3 2 0 1 i b é | 902-105
10 12 4 0 8 ol & sendll
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2 2 0 0 2 Jsall asle [ 902-106
2 2 0 0 2 aag Ml asey | 902-107
2 3 2 0 1 4 i sl o) sl s | 902-108
2 2 0 0 2 dsadll LAY | 902-109
10 12 4 0 8 o)l g sanall
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&)l @l ylall (5 gie :3

eyl 485 901-101
Axioms of probability, Random variables, Continuous random variables, Distribution
functions, Jointly distributed random variables, Properties of expectation.
Aadiial) 43 ) 901-102
Computer programming language, Assignment 6(solving real problems using a computer
language), Assignment 7(using the photo shop program), Introduction to data frequency
analysis.
4l pde clles 901-103
Basic concepts, Conditional expectations and martingales, Markove processes, generalized
random processes, Stochastic differential equations.
¢ Jalai 901-104
Introduction, Interpolation, Numerical Differentiation, Numerical integration, Numerical
solution of Differential equations, Solution of system of linear equations, Curve Fitting.
4o lady) £ 3l 902-101
The basis and the theory of radioactive disintegration- The disintegration constant- The half
life and the mean life- successive radioactive transformations- Radioactive equilibrium- The
natural radioactive series- Units of radioactivity.
gl § A} A1) 902-102
Properties of X- rays- X- ray scattering- X- ray diffraction and Bragg's law- Characteristic
X- ray spectra- Application of X- ray in atomic and molecular physics- Application of X- ray
in solid state physics- Application of X- ray in medicine.
455l cdlelial) g ciliiisl) 902-103
Nuclear reactions- Reaction cross sections- Nuclear spectroscopy- Compound
nucleus-  Fission  reactors and  fusion-  lonization  counters-  Scintillation
counters- Semiconductor detectors.
Sy Jlasll ,ilai 902-104
Artificial nuclear disintegration (Transmutation by protons- Transmutation by
deutrons- Transmutation by neutrons- Transmutation by photons)- The discovery of artificial
radioactivity- The artificial radio nuclides (Electron and positron emission- Orbital electron
capture)- The transuranium elements- The artificial radio nuclides (Alpha emitters)- Isotope
tables and nuclide charts.
4l ¢4 338 902-105
The basic principles governing the structure, function, and temporal and spatial dynamics of
populations and communities of plants and animals- How interacting populations of plants
and animals change over time and space, in response to natural or human-created
disturbance- Applications of these ideas to practical issues including fisheries, infectious
diseases, tomorrow's food supplies, climate change, and conservation biology.
3 gal) ale 902-106
Introduction to the science of solid materials. Includes, metals- ceramics- plastics,
semiconductors-Composites  materials as well as the properties of solid materials
(Mechanical- Electronic- Thermal- Magnetic- Optical- Electrical-Dielectrical properties).
438 1 ie¥ 902-107
General remarks- Methods of preparing thin films- Interface reflection and interference
phenomena in thin film systems- Thick slabs and thin films.
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4 e gildl) 31 gall i85 902-108
Methods of measuring properties- Microscopy (Transmission electron Microscopy- Field ion
Microscopy- Scanning Microscopy)- Spectroscopy (Infrared and Raman Spectroscopy-
Photoemission and X ray Spectroscopy- Magnetic resonance).
dpwadd) 3N 902-109
Introduction- Basic principles of heat transfer- Dimensionless numbers and their physical
meanings- Measurements of solar radiation intensities- Solar collectors- Efficiency
calculations of solar collectors- Factors effecting the efficiency of solar collectors- Solar
energy storage- Solar cells- Applications.
&lil) ale 902-110
Spherical Astronomy- Observations and Instruments- Photometric Concepts and Magnitudes-
Radiation Mechanisms- Temperatures- Celestial Mechanics- The Solar System- Stellar
Spectra- The Milky Way- The origin and evolution of Galaxies- Black holes- The Big Ban-
The origin and evolution of the universe.
Glad g els 902-111
Introduction- General relativistic cosmological models- cosmological observations- Physical
cosmology.
asxil 902-112
Celestial mechanics- Stellar spectra- Binary stars and stellar masses- Stellar structure-
Stellar evolution- The sun- Variable stars- Compact stars- The interstellar medium- Star
clusters and associations.
A oSl Ay 58 sl 902-113
Doppler effect in optics and the motion of stars- Devices based on Doppler effect- Telescopes
and its applications- Spectrometers and its applications- Parameter estimation using Monte
Carlo sampling- Signal separation in cosmology- Bayesian multilevel modelling of
cosmological populations- Hendry- Bayesian approach to galaxy evolution studies.
2ol 7301 902-114
Laser as a heat source- its application in material processing and surgery. Holography-
Simple mathematical analysis, Practical holography, Holographic interferometry, character
recognition, stress analysis, data storage, holographic microscopy.
4352ad) A3z pgS1) a1 sB1) 002-115
Introduction- The basis of electricity (Dynamic and static)- Effects of electricity on human
body.
bd) Aabl) Jlaill 902-116
X-ray spectroscopy- Gamma- ray spectroscopy- Nuclear magnetic resonance- Medical
applications of radio isotopes- Radio nuclide imaging- Diagnosis by trace element
measurement in the body- Gamma camera- Computer tomography- SONAR- Positron
camera.
Agdgal) 4y ggal) g1y 3240) 902-117
Introduction- The basic principles governing the structure, function, and temporal and spatial
dynamics of populations and communities of plants and animals- Changing of interacting
populations of plants and animals over time and space in response to natural or human-
created disturbance- Applications to practical issues including fisheries, infectious diseases,
tomorrow's food supplies, climate change, and conservation biology.
dgakal) £1y 3280 902-118
Medical application of radio isotopes- Diagnosis by radio isotopes tracing- Production of
radioactive materials- Radio nuclide imaging- Linear scanner- Diagnosis by trace element
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measurement in the body- Radio isotopes applications in therapy- Sterilization of medical
materials.

Lilass g <) Jllal) 903-101
Potentiometry: Electrodes (Reference, Metallic, Enzyme Membrane, lon Selective), Field
effect, Transistor electrode, Solid state sensors, Gas sensing and enzyme electrodes,
Biosensors and molecular selective electrode, Potentiometric titration and it’s applications.

Voltammetry and Polarography: Modified polarography, Alternating-current polarography,
Differential-pulsed polarography, Rapid scan polarography, Cyclic-voltammetry, Stripping
voltammetry, Voltammetry at solid electrodes, Amperometric titration. Other Related
Techniques: Conductance Methods, Amperometry, Electrogravimetry and Coulometry.

(i) Al Jdasl) 903-102
Fundamentals, Instrumentations and Applications of Molecular Spectroscopy: Ultraviolet,
Visible, Infra red and Raman Spectroscopy, Fluorescence and phosphorescence, Nuclear
spectroscopy, NMR, X-ray structural analysis, ESR and Laser Spectroscopy.

Fundamentals, Instrumentations and Applications of Atomic absorption methods: Flame, Arc
and Spark atomic emission spectroscopy, Inductive coupled plasma, Inductive coupled
plasma-mass spectrometry, Atomic absorption spectroscopy by Laser technique.

daisd) Jsilash 903-103
Introduction, sampling and instrumentation of:
Aguatic systems: Classification of aquatic systems, chemical composition of natural water
(rain, lakes, rivers, oceans and underground water....etc), Sources of pollution, water
analysis.
Atmosphere: Nature and composition, Air analysis, Identification and determination of the
organic and inorganic pollutants.
Soil: Nature, composition and various soil types of pollutants, monitoring and determination
of major components of soil and pollutants.
(1) Water Analysis: Spectrophotometric analysis, Atomic absorption analysis, pH-
measurements, direct potentiometry and potentiometric titrations, polarography,
chromatographic techniques.

(2) Atmosphere Monitoring: Some experiments based on sample collection, analysis of the
atmosphere, qualitative and quantitative analysis of some organic and particles, inorganic
pollutants in some soil samples.

Juadl) cildls 903-104
1 - Solvent extractions: Introduction, principles and applications.
1- Chromatographic Analysis: Fundamentals, Instrumentations and Applications of
Chromatographic technique

Types of the chromatographic analysis, Gas Chromatography (GC), Liquid Chromatography
(LC), Thin Layer (TLC) Chromatography, High Performance Liquid Chromatography
(HPLC), Electrophoresis Chromatography, and Gas Chromatography connected with mass
spectrometer and lon exchange Chromatography.

bl plaassl) & Lles cile gua 00 903-105

Selected experiments: Direct potentiometry and potentiometric titration voltammetry and
paleography, ultraviolet and visible absorption spectroscopy, Nuclear magnetic resonance,
planar chromatography, other spectroscopic techniques.
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<lay 3Y) 903-106

General properties of enzymes and methods for preparation and separation. Structure and
function of enzymes and their catalytic roles during the chemical reactions. Methods of
measuring enzyme activity of some important enzymes. The role of enzymes in diagnosis of
some diseases. The role of enzymes in molecular biology and their role in some areas of
biotechnology.

Practical part:

Determination of the level of total CK enzyme in blood. Determination of the level of CK-
MB enzyme in the blood. Determination of the level of LDH enzyme. Analysis of the
components of the spinal cord (CSF). Some of the various enzymatic experiments.

4clial) ple Clubul 903-107

Fundamentals of immunology and structure of immune system. Physiology of immune
system. Natural and acquired immunity. Immune deficiency diseases.

Practical part:

Determination of total CRP. Determination of ASOT titer. Determination of Typhoid and
Paratyphoid titer. Determination of VDRL titer.

aind) gLy 4y gaad) Ailuassl) iyl iyl 903-108

Studying biochemical errors in pancreas like diabetes with its two major types insulin
dependant and insulin independent. Studding biochemical errors in liver like fatty liver and
viral hepatitis or obstructive hepatitis through screening of different liver enzyme levels.
Studying biochemical errors in kidney like renal failure and renal calculi. Studying
biochemical error in brain like Parkinson syndrome and dopamine deficiency.

Practical Part:

Determination of the level of glucose, creatinine, uric acid in blood and urine. Study kidney
efficiency and glucose curve. Determination of lipid profile like cholesterol, triglycerides,
HDL, LDL. Liver function testes like GPT, GOT, bilirubin alkaline phosphatase and albumin
Determination of some blood electrolytes like sodium, magnesium, and potas.

4155l igaall s L) 903-109

Study some errors that occur during metabolism of food and their relationship with some
genetic diseases. The role of genetic mutation in induction of many diseases. Study of some
diseases produced from defect in metabolism of some amino acids. The problems that occur
in the kidney and its relationship with some pathological phenomena.

il 8 5l (il 903-110

Hematology, hemoglobin synthesis, structure and porphyrin metabolism. Anemia, causes,
types and role of some vitamins specially vitamin B12.

Practical part:

Fundamentals of blood sampling and manipulation, preparation of different staining.
Complete blood picture, hemoglobin content estimation, WBCs counting and differentiation,
platelets counting. Blood group and RH typing, bleeding and coagulation time estimation.
Blood parasites diagnosis through blood film preparation and staining. Tumor and viruses
markers detection. Mastering all experiments in use in blood bank.
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Liliass g i) clsliall 903-111

Petrochemicals raw materials, Basic building block processes, Petrochemical process
technology, Ethylene and co-products, Ethylene derivatives, Propylene derivatives, Butadiene
and butanes, Benzene, Toluene and Xylenes production, Steam reforming and related
processes.

e liall cildlaiall 903-112

Detergency process, Effect of surfactant on dirt removal, Builders, Soaps and soap products,
Synthetic surfactants, Anionic surfactants, Non-ionic surfactants ethoxylation reaction,
Cationic surfactants, Household detergent products based on synthetic surfactants, Fabric
washing products, Fabric softening products, Dishwashing liquids.

<ligal) 903-113

Paint Fundamentals, Paint system, Basic paint formation, Paint component functions, Types
and application of paints.

4 g i) cilblay) g Jg il i 903-114

Chemistry of crude oil and petroleum products, Refining process, Fractional distillation,
Catalytic reforming, Alkylation, Isomerisation, Cracking and hydrotreating processes,
Lubricating oil production, Additives technology. Experiments relevant to the
aforementioned topics.

iy gyl g o saall g gy Y dslia 903-115

Classification and chemical structures, hydrolysis products of fats and oils, drying oils,
phosphor glycosides. Peptide synthesis and protein sequencing.

Sl agle 8 4ad80 903-116

The goal of the course is to give students an overview of what nanotechnology is all about,
and how it is transforming the scientific research landscape and agenda. Students will
learn how science is meeting at the nanoscale, overriding the traditional departmental
boundaries between physics, chemistry and biology. In this course, students will gain the core
competencies needed to utilize advanced technologies to visualized, analyze and manipulate
Nano-structures across disciplines, from bioinspired engineering principles to new
phenomena in advanced physics. The latest exciting state of the art nanoscale discoveries will
be presented and framed within the wider scope of the implications of these discoveries for
science and society.

43 yia gilil) ) gal) Cisa g 903-117

Techniques used include: Transmission electron microscopy (TEM), Optical spectroscopy,
Diffraction/Spectroscopy/Microscopy. Photonic Characterization of Nano materials, X-ray
Scattering & Crystallography for Nano scale Materials and Structures. This course discusses
the principles of each of these techniques and compares their relative advantages and
disadvantages for both surface analysis and depth profiling. Many examples will be given to
illustrate the applications of each technique for solving surface-related problems. A
discussion of typical instrumentation is also included.

4y yia gilil) 3l gal) riai 903-118
Synthesis of nanomaterials such as quantum dot, nanotubes and nanowires, nanocomposites,
magnetic materials. Size control, structure, shape and functionality.
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SiL ATy 38al) el 903-119
What is photocatalysis, mechanism of photocatalysis, History of photocatalysis, kind of

light necessary for photocatalysis, semiconductors photocatalysis and  heterogenus
photocatalysis.

Adpll g ABUal) A o ol 535 5L it 903-120
Topics includes nanotechnology’s role in improving photovoltaics, fuel-cell, batteris, energy
transmission and conversion of renewable (green) sources, nanophotocatalysis for
environmental remediation, and nanotitania for air purification.

4 sl s Se @303 904-101
Sterilization, Disinfection and Antisepsis. Growth and death measurements . Microbiological
analysis of special environments . Antimicrobial analysis. Immunological analysis .
Diagnosis of some pathogenic microorganisms.

Sl g adll ale 904-102
Virus purification in relation to diagnosis . Virus systematics . Electron microscopy of In
Vitro preparations. Serological methods of virus diagnosis . Serological tests
Immunoenzymatic Assays .

Adad L 5l 3 9 S 904-103
Fermentation industry . Production of pharmaceuticals : Antibiotics, steroids, production of
organic acids, vaccines, , production of amino acids, , production of enzymes, , production of
fuels. Microbiological production of food and beverages.

A88a s L ol sad 904-104
Study cellular function, regulation, metabolism, basic energy yielding, morophogensis,
reproduction, metabolic proparties of microorganisms, microbial activity and ecology.

iy 5 L olom g sSaall 904-105
Isolation of chromosomes and plasmids DNA , gel electrophoresis, PCR, DNA sequencing,
restriction enzymes, gene transfer, genome analysis , gene coloning, DNA fingerprints.

il g Saally Al & lill 904-106
Microbial dynamics , Microbial metabolism , Microbial interaction , Methods of Microbial
pollutants. Microbial contamination of air, water, soil and food . Evaluation of risks related to
microbiologica contamination . Control and effectivness of intervention to minimize the risks
of microbiologica contamination.

o2l sl daglia 904-107
Significance of disease . Parasitism and development . Measurement of plant disease .
Environmental factors that plant disease . Resistance of plants against pathogens . Priciples
of disease control .

sbwall &isti 904-108
The aim of this course is to give the a simple scientific knowledge concerning : The pollution
problems of water, the fate of pollutants into the water system, how different water properties
control the hazard effect of the pollutant, translocation of pollutant in the ecosystem (water-
plant-soil-human), the new techniques of redemption of polluted water.
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4l dadeal) 904-109
Phytoremediation, toxicity of heavy metals, organic and inorganic pollution,
phytodegredation and stimulation phyto extraction , molecular and genetic basis of metal
hyper accumulation by plants. Modern subjects in bioremediation.

Al pBall) Jali 3ale 9 ¢ @ 904-110
Reasons of conversation, value of wild life, ecosystem services , cause of wild liufe loss ,
impact of pollution growth and nature resources, establishment and maintance of protected
area strategies of economic and conversation over entire reagon.

i) Gl (aadlll 904-111
Methods for isolating pathogenic microorganisms and determining significant properties and
immunological features . Testing the sum of all biological factors affecting plants and
animals.

<t dales 904-112
Waste management, techniques, secondary biological treatment process, sewage sands filters,

activated sludge plants, ponds, rotating biological contractors, aerobic and anaerobic nutrient
removal

Azl 4 gaad) Lin ol 33 904-113
Introduction to legislation, economics and treatment technology. Waste characteristics, major
degratative metabolic pathways, degradation of aliphatic, , aromatic and halogenated
compounds .Yeast fermentation applications . Reactor system and bioremediation
technologies . microbiology of man- made environment . waste water treatment technology.
The aim of this course is to study different genetic engineering methods used in the treatment
of various environmental pollution, whether in soil, water, food or air. The causes of
environmental pollution will be reviewed. Moreover, the course will cover new trends to
produce bio-products in order to replace chemical ones to maintain clean environment.

48,51 a ganad) 904-114
Examination of toxic effects of environmental substances on living systems, effect of
chemical agents on living organisms, genotoxic effects;, DNA damage and repair,
chromosomal abnormalities and mutation.

L) o538 904-115

Need for environmental law, development of environmental law, public and private rights,

regulation of pesticides and toxic materials, impact statements, professional as experts

witnesses.

Ay jad) L ol gl lalal 904-116

Fermentation industry . Production of pharmaceuticals : Antibiotics, steroids, production of

organic acids, vaccines, , production of amino acids, , production of enzymes, , production of
fuels. Microbiological production of food and beverages.

g S Ay ga 4085 904-117

Fermentation industry . Production of pharmaceuticals : Antibiotics, steroids, production of

organic acids, vaccines, , production of amino acids, , production of enzymes, , production of
fuels. Microbiological production of food and beverages.

43l 5 404 L o1 522 904-118

Ultrastructure of cell components, membrane theory and transport cell molecules, structure

and function Mitotic division . Meiotic division . Chromosomal changes . Karyotype .

Chromosomal abnormalities . Structural and numerical changes . Genetic material structure ,
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function, ultra structure of cell and membranes, sex determination and inhertence, diseases
and cell function.
(A1 asila g Sy dpiih) 4ldas e 904-119
Qulitative and quantitative analysis of environmental samples using UV visible
spectrophotometry technique .
Single and double beam spectrophotometers . Beer-Lambert's law . Calibration curve and
standard addition methods . Chromatographic separation and detection of organic pollutants
in environmental samples using different Chromatographic techniques. Paper
Chromatography (PC) . Thin layer Chromatography (TLC) . Electrophoresis . lon-exchange
Chromatography. Gas Chromatography (GC) . High-Performance Liquid Chromatography
(HPLC).
dawdl 21,5  904-120
Study of theory of tissue culture. Techniques and tools of tissue culture. Propagation and
growth of plant cell culture . Somatic hybridization , genetic transformation, continues callus
culture, root and shoot tissue culture
deliall als 905-101
The main objectives of this course are to summarize the immune system and to identify the
immunity, its types, responsible tissues and cells. The structures and characteristics of
antigens and antibodies are demonstrated. The natural antigen/antibody reaction, the different
immune responses and the mechanism of antibody synthesis are explained. Immunity against
microbial invasions, hypersensitivity and autoimmune diseases.
4 g2 45l glaa 905-102
The usage of computer in molecular modeling and analysis. Computer application serve as
interfaces with laboratory equipment, search engines for gene and protein sequences, protein
structure prediction and maintenance of vast data base resources. One of the goals of this
course is also to give an idea about the principles of protein structure, molecular genetics and
biological structure determination.
4 gaal) 481l B dasie 905-103
This course gives an idea about the different branches and applications of biotechnology with
special emphasis on the fundamental principles of handling and manipulating DNA in the
different organisms. The techniques for isolating genes and the subsequent engineering of
these genes are discussed with an emphasis on the way engineered genes may be used to
create transgenic animals and recombinant microorganisms or to produce recombinant
proteins in cell factories. Major challenges in medicine, agriculture, and industry.
Ssaall 40 529 54 906-101
Petrographic study of igneous and metamorphic rocks using transmitted and reflected light.
Major families of volcanic and plutonic igneous rocks with emphasis on tectonic setting,
models of their origin and evolution throughout geologic time. Mineralogy, comparative
study and fundamental observations of sedimentary rocks in hand specimens and under the
petrographic microscope, with emphasis on paragenetic, paleographic, tectonic, and
Environmental interpretation.
asS gl il 906-102
A consideration of the effects of weathering on a series of ore deposits. Dispersion patterns in
residual and transported soils and in stream sediments are then discussed. A field exploration
exercise forms the basis for considering the practical aspects of designing, executing and
interpreting a geochemical survey.
(k38 gl il 906-103
Introduction to theory and practice of seismic, gravity, magnetic, electrical, and
electromagnetic methods of exploration for natural resources. Application of refraction and
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reflection techniques to exploration. The gravity method is studied in detail with regard to its
application to exploration for hydrocarbons, minerals, geothermal sources, groundwater, and
geotechnical studies, including surveying, processing, analysis, and modeling of gravity
data.
s Al o sdgaglal) < g A 906-104
Ore mineralogy; classification of commercial earth materials; geochemical cycle of various
elements; geology, distribution, characteristics, formation, enrichment and localization of
various economic mineral and industrial deposits, relationship of mineral and industrial
deposits to global tectonics. Principles and relationships of economics and politics to the
utilization of mineral and industrial deposits with emphasis to Arabian Nubian Shield.
A A clidl 9 sl 906-105
Analysis of sedimentary faces and Environments of deposition. The processes,
characteristics, and relationships among depositional systems; depositional basin analysis.
Principles, of sedimentation and modeling. Mechanical, chemogenic and biogenic
sedimentation, and digenetic processes discussed in detail. Emphasis on the study of the
recent Environments of sedimcsit deposition. The products of sedimentary processes will be
related to their analogs in the stratigraphic record.
OIAN pailad 906-106
Description of plastic and carbonate reservoirs using sedimentological, petrological,
petrophysical, and petroleum engineering data to formulate realistic models of primary and
enhanced recovery in various depositional systems that contain oil and gas reserves.
Reservoir heterogeneity resulting from depositional and digenetic processes reservoir
modeling (simulation), reservoir management (production optimization) and economic
analysis (property evaluation).
Pashl) il clial ga g paibad 906-107
Natural Gas - Classification - Components and composition (gases, liquids, fluids, solids) -
General overview of their properties - Pure component properties - Ideal gas law - Boyle's
law -Charles law - Avogadro's principle - An overview of phase equilibria - Water content of
gas -Hydrate formation - Sweet gas and sour gas - acid gas properties — H2S and CO..
Al el jés 906-108
The most important groups of microfossils, their systematics, ecology and distribution
throughout earth's history (evolution and stratigraphy). Study of microscopic fossils,
especially of plants, animals, and protests, including calcareous, siliceous, phosphatic and
organic-walled types (foraminifera, ostracodes, pteropods, calcareous nannofossils,
radiolarians, diatoms, pollen grains, spores, dinoflagellates, conodonts, etc.). Applications of
micropaleontology to interdisciplinary research in biostratigraphy, paleoecology,
paleoceanography, paleoclimatology and environmental sciences.

p A LEAY) &l Rall (g g 14

oS jla cliles 901-105
Introduction, stochastic processes, Markove property, Random walk, Laplace transform,
Stationary processes, Chapmana-Kolmogorov processes Maintenance.
4k daa » 901-106
Introduction, Convex Analysis, Linear programming, Simplex method, Duality in linear
programming, linear programming in Applications.
@bl (343 45,85 901-107
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Data transmissions, Data encoding-Link control, Protocol architecture-logical link control,
Network performance and management, Network applications.

dilaa) (3,6 901-108
Descriptive statistics and graphical data, Estimation and hypothesis testing: mean and
proportion for single sample, Introduction to analysis of variance, Use of statistical software.

%, 901-109
Properties of Boolean algebra, Boolean functions, Switching circuits, Logic networks,
Minimization of Boolean expressions.
Jaasill cla jia 902-119
Introduction- The BCS theory- Magnetic properties of type | superconductor- Ginzberg-
Landau theory- Magnetic properties of type Il superconductor- Concluding topics.
Adlib 5 slaay) 902-120
Introduction- Organizing data- Averages and variations- Elementary probability theory- The
binomial distribution- Normal distribution- Chi- square and F distributions.
dad ) i g 5SY) 902-121
Design and applications- Power supplies- Some basic of transistor circuits- Basic of
Op- Amp circuits- Rectifier circuits- Voltage regulators- Oscillator circuits.
4 gaal) £y 3dl) claaa) 902-122
The structure of matter- Radiation units- Biological effects of radiation- Natural and man
made radiation- The system of dose limitations.
ol sbi3d 902-123
Radiation transitions and emission line width- Decay of excited states- emission broadening
and line width due to radiation decay- Additional emission broadening processes- Radiation
and Thermal Equilibrium Absorption and Stimulated Emission- Equilibrium- Radiation
bodies- Cavity radiation- Absorption and stimulated emission- Conditions for producing
Laser- Absorption and gain- population inversion- Saturation intensity- Development and
growth of a laser beam- Requirements for obtaining population inversions- Inversion and two
level systems- Processes that inhibit or destroy inversions- Laser pumping requirements and
techniques- Excitation or pumping threshold requirements- Specific excitation parameters
associated with particle pumping- Laser cavity modes- Longitudinal and transverse laser
cavity modes- Properties of laser modes- Laser Systems involving low density gain media-
He- Ne and Argon ion laser - Laser systems involving high density gain media- Dye , Ruby
and Neodymium laser.
353 Jalatl) qulld 902-124
Pulse signals in nuclear electronics- The NIM standard- Signal transmission- Electronics for
pulse signal processing- Pulse height selection and coincidence technique- Electronic logic
for experiments- Timing methods and systems- Computer controlled electronics- X- ray
florescence- Neutron activation analysis- lon beam spectroscopic techniques- Atomic
absorption spectrometry.

sluall dallaa g Julad 903-121

Chemical composition of natural water (rain, lakes, rivers, oceans and underground water),
sources of pollution, water sampling, water analysis. General methods and techniques used
for water treatment, chemical treatment, reverse osmosis, electro dialysis and lon exchangers.
Spectrophotometric analysis, atomic absorption analysis, pH-measurements, direct
potentiometry and potentiometric titrations, polarography, chromatographic techniques.
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Lo Jad) Ayl el 903-122

Chemical analysis of trace amount of materials including: Explosives, Drugs, Toxicants,
Fibers, Textiles, Paints, Cements, Inks, Building materials, etc.

DNA L sl 5iS5 903-123
Study of the central dogma including DNA, RNA and protein. Gene cloning techniques that
used in gene cloning. Study the role of transcriptional factors in regulation gene expression.
Role of advanced biotechnology techniques in manipulation of DNA and RNA.

4y sl cilsbaal) slsast 903-124

Classification and mode of action. Cell wall inhibitors and cell membrane inhibitors.
Antimicrobials which interfere with DNA. Antimicrobials which interfere with protein
synthesis. Antimetabolites. Mechanisms of resistance and antibiotics evaluation.

4 gall L o si85Y 903-125

Study the techniques used in production of Genetically modified organisms including animal,
plant or microbes. The use of biotechnology in different manner of life including
environment, animal production, plant production.

Practical part:
Bacteriology preparation of growth media for studying microorganisms. Preparation of
cultures for aerobic and anaerobic organisms.

@ palall 4 Liaal) clidatl) 903-126

Introduction to polymer applications, Properties of polyethylene and its applications, Film
applications, Moulding applications, Pipe applications, Additives for polyethylene
Experiments relevant to the aforementioned topics.

deldal) jai 903-127

Conventional printing inks, Duplicating and latent-image inks, Pigments and dyestuffs,
Radiation curable inks, Special inks and applications.

olpall dallaa g 5535 5ilil) 903-128
Environmental Pollutions and Treatment of Water in Petrochemical Industries

Introduction, Environmental management system, Material safety data sheet, Environmental
studies of a new plant, Industrial waste, Hazardous waste, Chemical labeling system, Health
hazard, International Organization of Standardization 14001 (ISO 14001) Experiments
relevant to the aforementioned topics.

dauall g dpinl) jhliall 903-129

This course introduces the environmental and health aspects of nanotechnology. An overview
to nanotechnology along with characterization and properties of Nano materials that are of
concern to the environment and health. The course covers the biotoxicity and ecotoxicity of
Nano materials. A sizable part of the course is devoted to discussions about fate and the
application of Nano technology for environmental remediation along with discussions about
fate and transport of Nano materials. Special emphasis is given to risk assessment and risk
management of Nano materials.
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Lia sl sl 5 g3l agle B o jlida e g ga 903-130

This course is tailored to introduce students to the latest advances in various fields of
nanotechnology, and/or to focus on a specific area of particular interest to the discipline.
Contents of the course may vary from one semester to another.

pdiia gl gad 904-121
. Protein structure . Carbohydrates .Lpid metabolism . Structure and roles of fatty acids .
Organic acids in c3 and in c4 plants .
490 ilabidaa g dua paa 1585 904-122
Significance of disease . Parasitism and development . Measurement of plant disease .
Environmental factors that affect plant disease . Resistance of plants against pathogens .
Principles of disease control.
History and discovery of antibiotics . Chemical nature of antibiotics . Mechanism of action of
antibiotics . An ideal antibiotics for therapeutic purpose . resistance to antibiotics .
Application of antibiotics.
< olil) ani®s 904-123
Qualitative and quantitative analysis of environmental samples using UV visible
spectrophotometry technique . Single and double beam spectrophotometers . Beer-Lambert's
law . Calibration curve and standard addition methods . Chromatographic separation and
detection of organic pollutants in environmental samples using different Chromatographic
techniques. Paper Chromatography (PC) . Thin layer Chromatography (TLC)
Electrophoresis . lon-exchange Chromatography. Gas Chromatography (GC) . High-
Performance Liquid Chromatography (HPLC) . Testing the sum of all radiation types
affecting plants and animals. Methods for detecting radioactive.
U glall (g gaal) il 904-124
Biodegradation and environment, natural microorganisms and environment changes, factors
affect biodegradation, microbial degradation, organic pollution, treatments and nutrients.

oluall Lia 1 54 904-125
Water as a substance . Properties of water . Different aquatic ecosystems: Freshwater and
marine ecosystems, shallow marine waters . Environmental factors affecting algal distribution
in aquatic ecosystems . Ecosystems processes . Eutrophication and pollution . Red water or
red tide phenomenon.

LY L ol g 9 S0 904-126
Food as substrate for microorganisms . Important microorganisms in foods microbiology .
Food contamination . food spoilage . food preservation. Food born diseases . Fermented food
and beverages . Fermented dairy products . Food sanitation, control and inspection.
A48 s 431, 904-127
Chromosomes and DNA of microorganisms, virus DNA, transformation , conjugation, DNA
recombination, plasmids , victors and DNA analysis in microorganisms, modern techniques
in DNA analysis , bacterial genetic materials.
A1) A jlaa a2l ale 905-104
The course is designed so as to introduce students to the basic concepts and techniques in the
hematology laboratory. This entails the systematic coverage of functions, disorders and tests
of red cells, hemoglobin, platelets, white cells, and coagulation systems. Hematopoiesis,
erythrocyte disorders, acute and chronic leukaemias, myeloproliferative and lymph
proliferative disorders, nonmalignant leukocyte disorders, platelet disorders and coagulation
disorders are all discussed.
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o2 ¥) 44 6155 906-109

Tectonic processes at active plate margins and their products in the geologic record. Focuses
on current topics in tectonics research including interaction of solid-Earth processes with
climate and landscape development. Case histories drawn from around the world.
Fundamentals of rock deformation and applications to petroleum geology, mining, and
geological engineering; mechanics of rock flow, fracture and folding; geometric techniques
of structural analysis.

) Qi g £ 58 5 % 4adia 906-110
Physical rock properties — Mechanical rock properties — Planning — Operation — Evaluation —
Reservoir rock properties — Logging operations — Open hole logging tools (Lithology tools —
Resistivity tools — Porosity tools) — Cased hole logging tools (Thermal decay time tool —
Cement bond tool — Production tools ) — Formation evaluation — Quick look interpretation.

obaall La sl g 906-111
Fundamental physics and mathematical models of ground-water flow with selected
applications in the earth sciences and engineering. Specific topics include Darcy's Law, fluid
storage, equations of flow, aquifer evaluation methods, and the role of ground water in
geotechnical and geologic problems Laboratory techniques, field mapping, and numerical
analysis and basics of computer modeling. Geological controls on groundwater resources;
geothermal systems, and contamination problems; natural hazards caused by human use of
groundwater.
LESIY) g (Y qulad) 906-112
Use of computers to compile and assemble geologic data in to a coherent "map" of the
underground. Study of the three main types of computer assisted exploration models: 2-
dimensional, 3-d, and most recently, 4-d. Incorporate the data obtained from different types
of tests, such as logging, production information, and gravimetric testing which can all be
combined to create a ‘visualization' of the underground formation. Uses an interactive
computer generated visualization of 3-D seismic data to explore the subsurface layers.
dlara 3l 906-113
Techniques and technology for the analysis and presentation of data. A review of modern
analytical techniques widely used for the chemical analysis of geological samples. Topics
include optical emission and absorption spectrometry, X-ray fluorescence and diffraction
analysis, SHM, neutron activation analysis, and mass-spectrometric isotope dilution analysis.
Concepts and methods used in research, including computer applications, scientific
literature, research design, and proposal writing.
i ) LESIAY) (300 906-114
Uses of artificially generated elastic waves to locate hydrocarbon deposits, geothermal
reservoirs, groundwater, archeological sites, and to obtain geological information for
engineering. Land and marine acquisition techniques and instrumentation. Seismic reflection
processing methodology. Exploration seismology provides data that, when used in
conjunction with other geophysical, borehole and geological data, and with concepts of
physics and geology, can provide information about the structure and distribution of rock
types.
Josd Lasles> 906-115
Sedimentary basins, reservoir, seal, trap, timing, maturation, migration and accumulation of
hydrocarbon, analysis of source rocks, analysis of reservoir, analysis of petroleum statistics.
Al Al )3 1 sl &Y 906-116
Regional geology of Egypt and Middle East - Geology of local basins - Gas resources
Reservoir seals - Structural control of some different fields - Gas in place versus
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recoverable gas - Gas exploration and production - Reserves assessment - Global
availability versus demand Future of hydrocarbon exploration.

Al g k) S 906-117
The composition of natural gas - The natural processes of biogeochemical production and
distribution of methane in the biosphere - Methane hydrates - Natural seeps - Natural gas and
hydrogen sulfide - flaring of natural gas - damaged gas pipelines, both on the seafloor and on
land -toxicological studies of different gases - Greenhouse gas emissions - Smog, air quality
and acid rain - Pollution from industry and electric generation - Pollution from the
transportation sector -The natural gas industry and the Environment - Safety measures.
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2 3 2 0 1 | pdiall (el Ao | 906-212
| dadtia dpubline | 906-213

2 3 2 0 1 1 dpdlall clly dadee | 906-214
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o
IR

Q)] @l ) ylall ¢ gude gadle :3

1 154 901-201
Introduction, Topological spaces, Bases and sub bases, Continuity and topological
equivalences, Separation axioms.
1 a8ll Kilse 901-202
Matrix formulation of quantum mechanics, Transformation of the Hamiltonian with W, U,
and V, Representation of operators, Schrodinger picture, Heisenberg picture, Interaction
picture, Matrix theory of the harmonic oscillator, Matrices for a-, x-, and p-, coordinate
representations, Angular momentum and spin angular momentum matrices.
1 \Saalisa g 4i<1 901-203
Coulomb's low and Gauss's theorem, Poisson's and Laplace's equations, Green's equivalent
stratum, Poisson's transformation, Solution of Laplace's equations, Direct cullent, Ohm's low,
Ampere's law, magnetic field, Biot, Savert law, Lorentz force, Maxwell's motion.
1 439 5all 43,55 901-204
Plane problem in polar coordinate, Torsion of prismatical bars, General methods for solving
elasticity problems, Bending of oblate, Variational methods of the theory of elasticity,
thermal stresses.
1 e¥laay) 4,55 901-205
Introduction, Probability distributions, Multivariate probability distribution functions, central
limit theorem, Trancated distributions, Distributions of random sum, Hypotheses testing,
Linear models.

1 % 2 901-206
Properties of Boolean algebra, Boolean functions, Switching circuits, Logic networks,
Minimization of Boolean expressions.

Lokl e lad) £ 50 902-201

Detection of neutrons- Nuclear emission- Beta decay- X- ray fluorescence- Gamma rays and
nuclear energy levels- Gamma ray spectroscopy- Alpha particles spectroscopy.

1 3 gall ale 902-202
Atomic arrangement- Imperfections in atomic arrangement- Dislocations- Mechanical testing
and properties- Creep mechanics- Fracture Mechanics- Fatigue- Wear- Strain- Hardening and
annealing- Phase diagrams- Diffusion- Phase transformations.

Ay A gildl) ) gall ciliilas 902-203
Introduction to the underlying principles and applications of the emerging field of
Nanotechnology and Nanoscience. Intended for a multidisciplinary audience with a variety of
backgrounds. Introduces tools and principles relevant at the nanoscale dimension. Discusses
current and future nanotechnology applications in engineering, materials, physics, chemistry,
biology, electronics, and energy.

1 4 i) ) gall il 902-204
LPE, MBE, and MOCVD growth systems.Growth of DH structures.Growth of Quantum
Wells.Strained Layers and Strained Quantum Wells.Quantum Dots and Dashes.
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daditia oS 1853840 902-205
Approximation techniques- Dirac equation- Scattering theory- Many electron systems-

Configuration interaction.
dadiia 4lalal lias 903-201

Fundamentals, Instrumentations and Applications of Molecular Spectroscopy: Ultraviolet,
Visible, Infrared and roman spectroscopy, Fluorescence and phosphorescence, Mass
spectrometry, Nuclear magnetic resonance. X-Ray method and Electron spin resonance
spectroscopy, Absorption methods and LASER spectroscopy

Fundamentals, Instrumentations and Applications of Atomic Spectroscopy: Flame, Arc and
spark Atomic emission spectroscopy, inductively coupled plasma, Inductively coupled
plasma mass spectrometry, Atomic Absorption Spectroscopy and LASER spectroscopy.

Aally by all g 7 shed) £Lax€ 903-202

Structure of the solid-liquid interface, interaction between colloidal particles and
electrophoresis, polymer adsorption and steric stabilization, flocculation, emulsion stability,
classification of emulsion break down process, creaming and sedimentation, flocculation,
coalescence, Ostwald ripening, phase inversion), experimental methods for study of emulsion
stability, surfactants and its industrial applications.

Catalysis

Homogenous and heterogeneous catalysis, catalytic action (initiate reactions, stabilize
intermediates, block side reactions, donate and accept electrons, efficient means for energy
transfer), catalysis by metals, adsorption, surface area and porosity, kinetics of surface
reactions, some industrial applications. Experiments relevant to the aforementioned topics.

dadiia &y piae i L3 903-203
Symmetry: Elements and operations, Point group, Matrices, applications to molecular
vibrations, Applications to chemical bonding, Ligand field theory. Nuclear magnetic
resonance spectroscopy: Elementary aspects, Principles and Applications, Nuclear magnetic
resonance spectra of paramagnetic transition metal ion complexes. Electron paramagnetic
resonance spectroscopy: Electron paramagnetic resonance spectra of transition metal ion
complexes.

dadiia 4yily 58 4y e £LsasS 903-204
New mechanisms of organic reactions, Rearrangements and neighboring group effects,

Applications of the Hammett equation and its extended forms, Approaches to molecular
orbital theory, Woodward- Hoffmann rule, Computational chemistry and the modem

concepts in organic chemistry.
Lasiia 4y g2 £lasS 903-205

Reductions and oxidations of organic compounds, Catalytic hydrogenation and
dehydrogenation, Metal hydride reductions and related reactions, Dissolving metal reductions
and related reactions, Oxidation with chromium and manganese compounds, Oxidation with
per acids and other peroxide.

1 il 904-201

Plant Systematics: an Overview - Phylogenetic Systematics .
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45l 4w 904-202

Plants and the Environment - Life Cycles and Life History - Plant Communities and
Ecosystems - Interactions Among Plants - Plant Biogeography - The Changing Ecosystem -
Plant Reproduction - How Plants Disperse - The Impact of Agriculture - Conserving the
Earth’s Resources- Global Climate Change.

4,414 45,9 904-203

Cell division and cell cycle analysis — Chemical and architectural structure of chromosomes —
Chromosomal changes — Karyotype analysis. Recent studies in cytogenetics.

@ sl g Slay 35) 904-204
Introduction — The nature of enzymes — The application of enzymes — Genetic engineering
and protein engineering of enzymes — The technology of enzyme production — Immobilized
enzymes .
Introduction — Chloroplast structure and function — structure and function of pigmento —
transfer of energy — light induced electron transport and its - relation to phosphory latien
Calvin cycle C3 and C4 plants — Crass in lacean acid and metabolism ( CAM ) pathway —
Trans location and distribution of photo assimilates — Genetics , assembly , and evolution of
photosynthetic system .

4 8dat La o 5 9 S0e 904-205

Introduction to legislation, economics and treatment technology. Waste characteristics, major
degratative metabolic pathways, degradation of aliphatic, , aromatic and halogenated
compounds.Yeast fermentation applications . Rreactor system and bioremediation
technologies . microbiology of man- made environment . waste water treatment technology.

Giley 33Y) e 905-201
Historical Review of Enzymology. Structural Organization of Enzymes. Isolation of
Enzymes. Enzyme Specificity. Kinetics of Enzymatic Reactions, Molecular mechanisms of
Enzymatic Reactions. Regulation of Enzyme Activity. Multicomponent Forms of Enzymes,
Immobilized Enzymes. Enzyme Applications. Classification and Nomenclature of Enzymes.
sl s s sl Asliall ale 905-202
Cellular, molecular and biochemical aspects of the development of the immune system and
the immune response. The first half of the course focuses on the development of the immune
system and the function of its major components. The second half focuses on how the various
components integrated during the response to infectious agents, how the system is naturally
perturbed in autoimmunity and immunodeficiency, and how the system can be controlled.
slaall aaad) g aal) ale 905-203
The origins, morphology and function of blood cells. The theory and technology used in
analyzing blood cells as well as the laboratory evaluation of haematologic disorders will be
discussed. Also, an overview on Endocrine System, Development of Pituitary, Pancreas:
Islets of Langerhans, the structure, synthesis and mechanism of action of major hormone
classes. Cellular receptors and hormone action.
iblihall g <l ¥ L ol 2 905-204
The biology and control of protozoa parasitic diseases of veterinary and medical importance
in tropical and temperate regions. Topics will include: Life cycle, biology, epidemiology,
diagnosis, immunology and control of selected protozoa. Also, life cycles and biology of
helminthes and their vectors, Epidemiology. Host resistance including immunity, genetic
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resistance and the role of nutrition. Use of chemotherapy in control. Occurrence and
mechanisms of drug resistance. Use of laboratory models in furthering our knowledge of
host/parasite interactions.
daudY) £leas€ 905-205
Introduction to histochemistry. Fixation and types of fixatives and their suitability to specific
function. Mechanism of action of fixatives. Proteins; types and demonstration. Lipids. types
and identification. Carbohydrates, classification and demonstration. Enzymes, types,
nomenclature, classification, factors affecting activity, diagnostic application, demonstration.
Pigments demonstration. Minerals demonstration.
>l £ 5l g cilaaiaall 45y 905-206
Growth of communities- Diversity- Dominance- Similarity- Types of interactions between
members of the same species and different types-Herbal- Consumption of seeds- Predation-
Prey individuals of the same type- Prey on young- Parasitism- Competition- Societies change
vital: types of change- Succession- Stability- The theory of conservation of biological
diversity- Extinction- Maintenance of ecosystems- preserve the natural environments-
Management of protected areas- retrieval of natural state of the environment.
4y gl 4,585 905-207
This course is tailored to meet the needs of those who have little exposure to the practice of
biotechnology. Therefore, it is designed to provide the participants with an idea about the
different branches and applications of biotechnology with special emphasis on the
fundamental principles of handling and manipulating DNA in the different organisms. The
techniques for isolating genes and the subsequent engineering of these genes are discussed
with an emphasis on the way engineered genes may be used to create transgenic animals and
plants or to produce recombinant proteins in cell factories.
Lilaa g 4 s g dh @l pda 905-208
Insects as vectors of disease- causing pathogens- vector ecology- Epidemiological theory-
host range- vector dispersal- pathogen transmission- pathogen multiplication- Human
activities and vectors. Introduction to forensic entomology, faunal succession on cadavers,
methods and techniques, case histories, identification keys to adult flies visiting carrion,
identification keys to maggots on carrion, arthropods other than insects, insects and transport,
canniabis insects and entomotoxicology. Emphasis on basic biology, ecology, development,
taxonomy, methods of collection, preservation and identification of insects and arthropods
which can provide important evidence for criminal investigations. Also, Introduction to
insecticides. Chemical structure of the different groups of insecticides. Methods of use of
insecticides. Effect of insecticides on the different tissues and on the physiology of insects.
Anpdal) <) g AN g Ay g ) sial) 906-201
Structure and texture of sediments; Physical depositional processes, as the basic processes
and key restrictions for building stratigraphy. Learning the key observations for recognizing
depositional environments in outcrops and cores. Parameters controlling the formation of
sedimentary rocks, relationships between climate, tectonics, hydrosphere, biosphere and
sedimentary processes. Emphasizes the applications of sedimentology to the exploration and

exploitation of natural resources, including water, ores and hydrocarbons. Seminars, filed
labs and report required.
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dasia (A8 g 5 S ) 4 88 ¥ <y jia 906-202
Micropaleontology: Foraminiferal biozones. Pollens and spores and Ostracoda. Evolutionary
trends of invertebrates as interpreted from fossil evidence. What the fossil record can tell us
about the evolutionary process. Topics include: the study of forms; tempo and mode of
evolution; levels and mechanisms of evolutionary change; extinction in the fossil record;
trends in the history of life. Emphasis is laid on groups of geological importance by
elucidating their application for dating, correlation and facies interpretation of sedimentary
successions. Statistical studies of fossils especially related to zonal distribution and age

determination.

paiial) A gatiall g 44 U1 ) s3ual) 906-203
This course covers the petrogenesis of igneous and metamorphic rocks. Emphasis is placed
on magmatic differentiation and critical understanding of the melting and generation of
magma. Advanced interpretation of igneous rocks, the application of physical chemistry to
the origin of igneous rocks and crystallization processes in silicate magmas.. The second
section emphasis on knowledge and understanding of metamorphism in the frame of the plate
tectonics. The characterization of metamorphic processes using mineral assemblages, mineral
compositions, thermodynamics, and mass conservation equations.

283all 4l 58 (el 53l 906-204
This course provides an understanding of the physical phenomena and processes that
determine properties of rocks and soils. Topics include porosity and permeability; surface
energy, roughness, absorption, and percolation, fractures and heterogeneous media; problems
of scale; mechanical behavior of dry and fluid saturated rocks; elasticity; visco-elasticity, and
plasticity; acoustic, electric, dielectric, thermal, and magnetic properties.

: Q)b ¥ @l ) ylall 5 gade gaile :4

1&blaad) &923 901-207
Introduction, Convex analysis, Nonlinear programming, Optimality criteria of nonlinear
programming without differentiability and with differentiability, Duality in nonlinear
programming, generalized convexity, Fractional programming.
14l cYalaa 901-208
Introduction, Partial differential equations: classification and characteristic elliptic, Parabolic
and hyperbolic equations, Cauchy problem.
1S e Judai 901-209
Complex functions, Integration in the complex plane, The residu theorem, Some application
topics.
1 & sall ISilsae 901-210
Viscous fluid flow, Exact solution of Navier’s stockes equations and other applications,
Motion through porous medium, Creeping flow, Waves motion, Boundary layer theory, Bio
fluid mechanics.
1 4bdad 880 901-211
Overview of Lagrange and Hamilton mechanics- Perturbation theory — Chaos in Hamiltonian
systems — Dissipative Systems — Nonlinear evolution and solitons — Analytical structure of
dynamical systems.
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1 &silas) 8418 901-212
The Maxwell distribution , The Maxwell-Boltzmann distribution , The partition function,
Bose,Einstein statistics , Fermi-Dirac statistics.
Jadiia gase ulai901-213
Finite deference equation(1), Parabolic equations(1), Systematic methods, Convergence and
stability(1), Elliptic equations, Integral equation(1), Application of Fredholm alternative (1),
Fredholm theorem.
1 ity a1 58 901-214
Introduction, Statistical data analysis, Creating data base and related queries and reports,
Computer programming language, Introduction to data frequency analysis.
Ll a8l 4y 555 901-215
Measurable spaces, Lebesgue-Stieltjes measure, Introduction in probability spaces, product
measures, absolute continuity of measures.
1 =k, ki 901-216
Models axiomatic systems(1), Selected topics(1l), Applying techniques of mathematical
logic(1).
1 g8 e cililes 901-217
Introduction, Stochastic processes, Markov processes, Random walk, Laplace transformation,
stationary processes, Chapmann-Kolmogorv processes, Applications.

1@-‘-@“ duhi clas) 901-218
Stochastic integrals, Semi-martingales, Itoformula, Stochastic convolution.
Dl gall oladi] L 515385 902-206
Introduction to intrinsic semiconductors, n-type, p-type, doping, resistors, diodes, capacitors,
bipolar transistors, MOSFETSs, Fabrication overview, Electrical properties of silicon,
Dielectric layers, Semiconducting layers, diffusion in solids, ion implantation system,
Photolithography, Metallisation.
Aadia 484008 S8 902-207
Definitions- Constraints- Lagrange’s equations- Variational principles and Lagrange’s
equations- The two- body central force problem- Rigid body motion.
1 Ailiukt g slaay) 902-208
Introduction- Organizing data- Averages and variations- Elementary probability theory- The
binomial distribution- Normal distribution.
3 gall Lpuhilizall Gl 931 902-209
Classification of magnetic materials- Preparing of magnetic materials- Fields inside magnetic
materials- Methods of measuring properties of magnetic materials.
Aadia 4 ) ja Spaliza 902-210
The Caratheodory formulation of the second law (Introductory remarks- Empirical entropy-
Empirical entropy an heat- Thermodynamic temperature and entropy- Irreversible changes-
Subsequent development) Thermodynamic potentials (The potential functions- The Legendre
differential transformation- Maxwell relations- General conditions for thermodynamic
equilibrium) Applications to simple systems (Some properties of specific heat capacities- The
perfect gas- Behaviour of real pure substances- The elastic rod or filament- The reversible
electric cell- Surface tension- Piezoelectricity- The magnetocaloric effect- Thermal radiation-
Fluctuations).
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3 gall A gual) Judaill 902-211
Optical Techniques: Near-Field Optical Microscopy, Absorption spectroscopy, Ellipsometry
(Null and Spectroscopic), Modulation Spectroscopy, Photo-luminescence, Raman
Spectroscopy, and ARUPS.
La k) £l 348 902-212
Significance of plasma physics in modern science - Nuclear energy — Fusion reactions —
Fusion energy production — Confinement of a hot plasma- Motion of charged particles in
electric and magnetic fields: Homogeneous magnetic fields - drift of charged particles —
inhomogeneous magnetic fields — adiabatic invariance of the magnetic moment — motion in
the field of electromagnetic waves — in crossed r.f. electric field and magneto static fields-
Radiation from moving charged particles: Bremsstrahlung radiation — Cyclotron radiation-
Interaction of charged particles: Debye shielding distance — elastic collisions of charged
particles — short range interactions — multiple scattering- Kinetic description of plasma- Fluid
description of plasma- Transport phenomena in plasma- Linear pinch effect- Waves in
plasma- Heating of plasma.
Aatiiia Aty 5o 5 49,0 £ L 3 902-213
Configuration Interaction- Many Electron Atoms- Molecular Electronic Transitions- The
Electric Properties of Molecules- The Magnetic Properties of Molecules- Scattering Theory.
25l ki 902-214
Interaction of radiation with matter, strong field approximation, Rabi oscillations, line widths,
Spectroscopic instrumentations and optical detectors, basic concept of laser, Doppler limited
spectroscopy, laser induced absorption and fluorescence spectroscopy, optogalvanic
spectroscopy, high resolution spectroscopy, double resonance techniques. Laser Raman
spectroscopy, time resolved laser spectroscopy, measurement of ultrashort pulses, pump and
probe techniques, Non linear laser spectroscopy, atom interferometry, polarization
spectroscopy, Laser cooling, slowing down of light multiphoton transistions, applications of
laser spectroscopy.
Ll 4 gall ¢y 3l 902-215
Introduction- Units of Exposure and Absorbed Dose- The Relative Biological Effectiveness-
The Dose Equivalent- Dosimetry for Radiation External to the Body- Dose Due to Charged
Particles- Dose Due to Photons- Dose Due to Neutrons- Dosimetry for Radiation Inside the
Body- Dose from a Source of Charged Particles Inside the Body- Dose from a Photon Source
Inside the Body- Internal Dose Time Dependence-Biological Half-Life- Biological Effects of
Radiation- Basic Description of the Human Cell- Stochastic and Nonstochastic Effects-
Radiation Protection Guides and Exposure Limits- Health Physics Instruments- Survey
Instruments- Thermoluminescent Dosimeters- Solid-state Track Recorders (SSTRs)- The
Bonner Sphere (the Rem Ball)- The Neutron Bubble Detector- The Electronic Personal
Dosimeter- Foil Activation Used for Neutron Dosimetry- Proper Use of Radiation.
dadiia dplaly ) s 38 902-216
Vector Analysis in Curved Coordinates- Determinants and Matrices- The Gamma function-
Special functions
g shedl £l 38 902-217
Introduction to Surface Science, Rationale for studying surfaces, Production of ultrahigh
vacuum, Methods for cleaning surfaces, Overview of several surface analytical techniques—
X-ray photoemission, spectroscopy (XPS), Auger spectroscopy, low energy electron
diffraction (LEED), Surface structure—2D Bravais lattices, reciprocal lattices, overlayer

structures and nomenclature, diffraction patterns.
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44 5ad) A gl ¢leasSl) 903-206

Energies of photochemical conversation, reaction and molecular orbits, thoritical organic
photochemistry, mechanismof photochemical reaction, photo addation, substituation,
photofragmentation reaction, isomerisation and rearrangements.

sl sl Adia g a gl 903-207

It will emphasize on elassification on classification and naming of Polymers, Molecuar
Weight Distribution, Polymerization Techniques, concues of Polmer Soluility, Conceptes of
Amorphes and Crystalline Struetines,introduation to Plastics and rubbers and Overview of
Polymer Processing.

daiitia 48 4 4y pae L€ 903-208

Quaternary stereocenters, Enantioselective synthesis of (3-aminoacids), Asymmetric
catalysis, Role of Stereochemistry, the physical properties of polymer, liquid, Crystals and
other materials.

2 Juaill Cliils 903-209

Liquid extraction, Solid phase extraction: Introduction, principles and applications.
Fundamentals, Instrumentations Applications of Chromatographic Techniques: Planar
chromatography, liquid chromatography and high performance liquid chromatography, Gas
chromatography, supercritical ~ fluid chromatography, ion chromatography, gas
chromatography-mass spectrometry, Electrophoresis: Introduction, Types and applications.

4 e gl A2 avenalt g cilpbad 903-210

This course addresses the development and application of nanomaterials. Synthetic and
preprative processes for making nanoscale structure and materials are addressed along with
techniques for their characterization. Theoretical models for describing physical and chemical
properties of nanostructure are presented. Applications of nanostructures are coverd.

Apas 4k (30 903-211
Modern Spectroscopy for Identification of Organic Reaction Mechanism

Principles of different spectroscopic methods (theoretical quantum mechanics studies).
Different spectroscopic Techniques for Kkinetics 6investigations of organic reaction
mechanism (Kinetics and spectroscopy).

Aol gl g 6 LaS 903-212

Natural Products: Alkaloids: definition, isolation, purification, structure determinations.
Terpenoides: classification, structures and syntheses. Steroids: sterols, structure, synthesis;
vitamin D, bile acids, steroid sex hormones, corticoids (Adrinocortical Hormones), flavones,
anthocyanins and prophyrins.

4kl slaaxl) 903-213
This course examines the relationship between chemical and biological activity with an
emphasis on drug design and modifications. Specific drug classes which will be used as

illustrative of this relationship include, cardiovascular drugs, anti-flammatory agents, and
antibiotics.
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hbal) Jlasl) 8 45 gual) (3 5h1) 903-214
The aim of the course is to give advanced knowledge of optical spectroscopy and deepen the
understanding of various types of lasers. A special attention will be made to laser
spectroscopy and its application in chemistry, physics and biology.

il 4y gaa eleasS 904-206

Nucleic acids . Storage and transformation of genetic information . Structure of prokaryotic
and eukaryotic genes . Protein structure . Crbohydrates .Lpid metabolism . Structure and
roles of fatty acids . Organic acids in ¢3 and in c4 plants.

433 qllak 904-207
The structure of aquatic ecosystem and their algal composition . Factors affecting growth and
distribution of algae :ecological factors, phsiographic factors, chemical factors , biological
factors . Organisms in streams . Algal assemblages in wetlands . Nuisance freshwater algae
and their control .

4 A L ol g 9 584 904-208
Soil microorganisms . Ectoomycorrhizae and Endomycorrhizae . Basic mechanisms in
nutrient cycling, organic matter dynamics. mMicrobial ecology as they apply to agriculture
and prairie ecosystems and environmental problems.
llaal) g 4880 il La ol gaesd 904-209
Algal cultures, Characteristics of algal growth in limited, continous and Synchronous
cultures, metabolic patterns and growth, vitamins, hormones and growth factors, tropisms and
endogenous rhythms. ‘
> 915380 g Al 4213 904-210
Study of theory of tissue culture. Techniques and tools of tissue culture. Propagation and
growth of embryo and germ palsm culture . Somatic hybridization , genetic transformation.
Secondary metabolism in vitro cultures. Application of specific microorganisms in indusrial,
agricultural , environmental and pharmaceutical fields.
sai alaliia 904-211
Chemical and biophysical properties of plant hormones — classification and mode of action of
hormones — Transport of hormones — metabolism of hormones — Functions of hormones at
the cellular , tissue and organ level of organization.
Liila cilBNe 904-212
Role of water in plants — properties of water — cell — water relations — Absorption of water —
Translocation of water — Transpiration — stomatal mechanisms — plants — water balance and
water stress.
A9 S0e &) 59 904-213
Genetics system of bacteria — Conjugation of bacteria — Microbial transformation — Microbial
transduction — Regulation of gene expression — Mutations — Advances in microbial genetics.
skl g 431,61 904-214
Historical background — The fine structure of the gene — Processes of evolutionary changes —
Natural selection — Mutation — Breeding systems — Genome evolution — Molecular basis of
evolution — Factors promoting evolution — Biogeography and evolution — Biodiversity.
49) e 43y 904-215
Landforms, geomorphology and vegetation - Characterization of desert climates - wind and
water processes - Adaptation - Primary production - Consumers, consumption and secondary
production - Decomposition and nutrient cycling - desertification - Monitoring and
assessment - Desert ecosystems in the future.
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<l i 904-216
Modern plant anatomy, cell and organ structure, special organs structure, use of plant
anatomy in taxonomy relationships between anatomy and othe branches, use of anatomy in
molecular study . cell structure and function , tissues and organs types.

Ll g 4 L o1 5 904-217

DNA isolation and purification, gelelectrophoresis, polymerasechain reaction(PCR),DNA
sequencing, restriction endocleases and ligases,gene transfer , gene colning,genome analysis,
DNA finger printing,protein finger printing .

(S slad 904-218
Plants and the origin of the biosphere - Description of vegetation - Resources - Stress -
Competition - Disturbance - Herbivory - Positive interactions: mutualism, commensalism,
and symbiosis - Gradients and plant communities: description at local scales - Diversity -
Conservation and management.

4 gsn Aila slra g 43 L sl s 905-209
Genome, Different types of DNA, Isolation of DNA from tissues. Microsatellite and DNA
fingerprint, DNA patterns, human multi-gene family and repetitive DNA, Multilocous and
single locus DNA fingerprinting, Application of DNA in fingerprinting in crime, paternal
evidence. Biotechnology uses computer in molecular modeling and analysis. Computer
application that serve as interfaces with laboratory equipment, search engines for gene and
protein sequences, protein structure prediction and maintenance of vast data base resources .
Also principles of protein structure, molecular genetics and biological structure
determination.
4 ol gl @ ladl) @B 905-210
Animal models and experimental designs. Animal rights and treatments. Humanitarian
treatments of experimental animals. Humanitarian killing and disposing of experimental
animals. Also, Biological threatens, biological bioterrorism, agents of biological attacks,
biological safety, levels in biological labs. biosecuriety measures and intervention.
Az aall a2l g gl ale 905-211
The basic principles of toxicology are covered through discussion of the responses of
biological systems to drugs and chemicals. The course also considers the absorption,
distribution, metabolism, and excretion of xenobiotics and how these factors relate to drug
action. Topics also include describing causative agents of disease , the consequences of
disease for individuals and populations, and potential methods for controlling diseases,
Introduction to the entomopathogenic agents. Infectious diseases of viral , bacterial, mycotic
and parasitic agents.
48N 5 LAY L ol s 905-212
A survey of principles of cellular physiology including membrane, ion channel, receptor, and
transport protein function, and signal transduction mechanisms.
A 95 L 9l 92 905-213
Topics, include the fertilization and development of most invertebrate phyla. Morphological,
cellular and molecular analysis of evolutionary changes in development as well as
reproduction and gametogenesis.
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pdia dolial) ale 905-214
Summarizes the immune system and to identifing the immunity , its types , responsible
tissues and cells . The structures and characteristics of antigens and antibodies are
demonstrated . The natural antigen/antibody reaction, the different immune responses and the
mechanism of antibody synthesis are explained . The immune neutralization of microbial
metabolites and toxins, immunity against microbial invasions , hypersensitivity and
autoimmune diseases . The practical aspects of immunological tests and their application in
the fast detection of microbes and compounds are also discussed.
(i) il ale 905-215
Water-and soil-borne parasite infections and their consequence Opportinistic organisms and
their biology. Food and water borne parasite infections. Arthropods and their role as vectors.
Monitoring and prevention of Environmental contamination with pathogens of parasites
origin.
dlaal) g sildall L ol 920 905-216
How to keep species from extinction by preserving the natural resources and the nature of the
soil. The nature of natural resources - soil conservation - the life of wild animals -
maintaining the environmental factors - the problem of communities - conservation status -
why some species become extinct. the application of population ecology to conservation of
rare species and management of harvested populations. population regulation, population
dynamics, population viability analysis and population monitoring.
(i) & sl 481 e 905-217
Introduction to monitoring strategies, advantages and disadvantages of different monitoring
methods. Quality assurance and control. Overview of key chemical techniques in
Environmental monitoring. Use and application of biological monitoring techniques.
sl g s 1) &) )6l ale 905-218
The cell cycle- Genetic analysis of the cell cycle — Progression through the cell cycle- The
genetic material.
dlalSial) ¢l dall daél<a 905-219
Introduction to harmful and beneficial insects, population monitoring of .insects, preventive

control, suppressive control, regulatory control, management of different pests, integrated
control with different tactics in a coordinated program.

@l pdal) (a4l g & sl 905-220
Types of behavior- Patterns of behavior- Communication- Territoriality- Oviposition and
brooding- Social insects- Evolution and Eusociality. Also, viruses, bacteria, fungi and
helminthes causing diseases to insects will be discussed.
iy ) delial) 905-221
This course consists of an integrated series of lectures designed to familiarize students with
molecular and biochemical aspects of the development of the immune system and the
immune response. the course focuses on how the various components integrated during the
response to infectious agents, how the system is naturally perturbed in autoimmunity and
immunodeficiency, and how the system can be controlled.
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I ASN) el A clbwibul 905-222
Introduction to electron microscopy. The application of techniques, biological specimen
preparation (rationale and practical aspects), instrument operation, and image processing for
both scanning and transmission electron microscopy are included. Special techniques and
their application will be discussed.

(B ) e i) g A A1) ilisad) 906-205
This course include the following topics: concepts of stratigraphy and biostratigraphy; facies
associations in various depositional environments; and sedimentary rock sequences. The
chemical, physical and biological processes, products and characteristics of various
associated lithofacies. History and developments of stratigraphic concepts and terminology;
sedimentary process and related facies for detrital, carbonate and evaporite sequences;
tectonics and sedimentation; stratigraphic styles in plate tectonics models. Filed trips and
report required.
1 A Al )3 ; paa L o1 322 906-206
This course include the following topics: Geography and geomorphology of main Egyptian
provinces; geologic, structural and tectonic history of Egypt; distribution and ages of rocks
in Egypt; description the different stratigraphic successions in type localities and their lateral
relationships, analyze different facies; and correlation the litho-and biostratigraphic rock units
with emphasis the major tectonic events related to Red Sea rifting and River Nile and
associated volcanicity.

Lyl samall sla gsa 906-207
Controls on the composition of natural waters and the role of fluid-rock interactions in the
geochemical evolution of sedimentary rocks, the ocean, the atmosphere and major
geochemical cycles. Abundance and migration of elements in the earth: chemical processes in
the evolution of the earth and its crust including geochemistry of organic compounds. Classic
low-temperature aqueous geochemistry and the concepts of mass-balancing, open and closed
systems.
1 paiial) iyl ale 906-208
Systematic study of stratified rocks and space-time implications. Principles of stratigraphy,
including biostratigraphy, magnetostratigraphy, seismic stratigraphy, isotop stratigraphy and
surface analysis. Basin analysis, evolution of sedimentary basins and continental margins.
Characterizing and predicting of the vertical and lateral distribution of sedimentary rocks.
Correlation methods, use of facies models, facies delineation, impact of tectonics and
changes in relative sea level on sedimentary record, transgressions and regressions, concept
and construction of stratigraphic framework and sequence stratigraphy.
J ol g A0 4y pau 1) siuall 906-209
This course focuses on the origin, composition and diagenesis of clastic rocks. Lectures
covers: clastic sediments and depositional environments, facies models, petrographic and
geochemical analysis of clastic rocks; reservoir developments, origin and maturation of
petroleum. Field exercises emphasizing depositional systems at a variety of scales, laboratory
work emphasizing the petrology and diagenesis of clastic rocks and petroleum.
2 Ala Al )2 : pmaa 4 5l e 906-210
Nature, distribution and significance of lithologies, structure and ages of rocks in certain
study area in Egypt. Geologic and tectonic history of Egypt, with emphasis on plate tectonic
models whenever possible.
dadiia gluasS g2 906-211
This module aims to enable students to acquire knowledge and understanding of the
geochemistry of earth components, behaviour of chemical elements during geologic
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processes and apply this knowledge and understanding to estimate genesis and ages of Earth's
materials.

1 paiial) alaal) ale 906-212
This course will focus on understanding and knowledge of crystallography and crystal
symmetry; understanding of fundamental chemical principles that dictate the structure and
composition of minerals; the relationships between the chemical, and structural aspects of
minerals (a topic called “Systematic Mineralogy”); the variety of minerals that occur in
various mineral groups (e.g. the pyroxenes of the amphiboles), and gain a better
understanding of the genetic and environmental implications that various species of minerals
have; a number of advanced techniques for identifying minerals and/or better understanding
their structure and/or composition.

1 4aila dpuhilite 906-213
Advanced techniques in land marine magnets survey. Interpretation of obtained data with
applications to petroleum exploration-geology of the structures-Field and exercises

1 4pilad) @ity Aallee 906-214
3D Processing — 3D migration — Interpretation of 3D gravity data — gravity applications
special topics
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2:155901-301

Topological vector space, Locally convex spaces, Compactness in locally convex topological
vector spaces, Product topology.

2 asll il 901-302
Time-dependent perturbation theory, Variational method, Scattering theory, the scattering of
a beam of particles by a centre of force, Connection between the phases and the angular
momentum of the scattered particles, Scattering by a potential hole, Low velocity limit of the
cross-section, the higher order phases and partial cross-sections, Scattering by a uniform
barrier, The optical theorem, Born's approximation and semi-classical approximations),
connection between the Born's formula and exact formula for f(e)

2l g i<l 901-303
The electromagnetic field , The electrostatic of point charges, The magnetostatics of point
charges, The action principal for the electromagnetic field, Electrodynamics of material
media, Finite electromagnetic wave, the emission of electromagnetic wave, Radiation.

240 5 5l 4,53 901-304
Two-dimensional problems, Thermo elasticity and its applications, Viscous elasticity, Stress,
Strain, Deformation, integral representations.

2 c¥laay) 45 901-305
Random variable, characteristic and moment generating functions, Sample Space, Testing of
hypothesis, Regression and correlation.
2 A2 901-306
Algebra and rational systems, Ideals and semi lattices, subalgebra, Congruence relations,
Homomorphism and isomorphism theorem, Partial algebra, Congruence Lattices, Direct
products, Free algebra.
1 4adiie 40 ladf ¢4y 38 902-301
Radioactive waste- X rays and radiography- Radiation protection in medicine- Radiological
emergencies.
daaiial) La Pl £l 38 902-302
Significance of plasma physics in modern science - Nuclear energy — Fusion reactions —
Fusion energy production — Confinement of a hot plasma- Motion of charged particles in
electric and magnetic fields: Homogeneous magnetic fields - drift of charged particles —
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inhomogeneous magnetic fields — adiabatic invariance of the magnetic moment — motion in
the field of electromagnetic waves — in crossed r.f. electric field and magneto static fields-
Radiation from moving charged particles: Bremsstrahlung radiation — Cyclotron radiation-
Interaction of charged particles: Debye shielding distance — elastic collisions of charged
particles — short range interactions — multiple scattering- Kinetic description of plasma- Fluid
description of plasma- Transport phenomena in plasma- Linear pinch effect- Waves in
plasma- Heating of plasma.
2 3 sall ale 902-303
Polymer Solutions- Polymer Blends and Block Copolymers- The Semi-crystalline State-
Mechanical and Dielectric Response
Wil g ) 3alll £ 38 902-304
Radiation transitions and emission line width- Decay of excited states- emission broadening
and line width due to radiation decay- Additional emission broadening processes- Radiation
and Thermal Equilibrium Absorption and Stimulated Emission- Equilibrium- Radiation
bodies- Cavity radiation- Absorption and stimulated emission- Conditions for producing
Laser- Absorption and gain- population inversion- Saturation intensity- Development and
growth of a laser beam- Requirements for obtaining population inversions- Inversion and two
level systems- Processes that inhibit or destroy inversions- Laser pumping requirements and
techniques- Excitation or pumping threshold requirements- Specific excitation parameters
associated with particle pumping- Laser cavity modes- Longitudinal and transverse laser
cavity modes- Properties of laser modes- Laser Systems involving low density gain media-
He- Ne and Argon ion laser - Laser systems involving high density gain media- Dye , Ruby
and Neodymium laser.
2 43 e s} ) gal) ilyils 902-305
Physics of low-dimensional materials, 1D, 2D and 3D confinement, Density of states,
Excitons, Coulomb blockade, Surface plasmon, Size and surface dependence of physical,
electronic, optical, luminescence, thermodynamical, magnetic, catalysis, gas sensing and
mechanical properties. Physical and chemical techniques for nanomaterial synthesis,
Assembling and self organization of nanostructures, Nanoscale manipulation, Nanotube and
wire formation, Importance of size distribution control, size measurement and size selection
2 sal) J41a3 902-306
General introduction to different analytical probes. X-ray and neutron diffractometry (high
and small angle), X-ray Topography, XRF, XPS; lon Beam Techniques: Secondary lon Mass
Spectroscopy, Rutherford Backscattering Spectrometry; Electron Beam Techniques: SEM,
TEM, Electron Microprobe, Auger Electron Spectroscopy, Electron Beam Induced Current,
Cathodoluminescence. Low and High Energy Electron Diffraction; Scanning Probe
Microscopy: STM, AFM; Optical Techniques: Near-Field Optical Microscopy, Absorption
spectroscopy, Ellipsometry (Null and Spectroscopic), Modulation Spectroscopy, Photo-
luminescence, Raman Spectroscopy, and ARUPS; Resonance Techniques: ESR, NMR,
Mossbauer Spectroscopy; Phase transitions: DTA, DSC, TGA simultaneous and coupled
thermal analytical techniques; Electrical and magnetic characterization techniques.
Al 4y S LS 903-301
Cyclic voltammetry and AC polarography, use of the Laplace transformers and infinite
difference methods. Kinetics and thermodynamics of fast reactions by computer simulation
and electrochemical data.
Lgn g 8 £ 903-302
Metalloproteins, Metal atoms in enzymatic catalysis, Binding of metal ions and complexes to
bimolecular active centers, Electron transfer proteins, Substrate binding and activation by
non-redox mechanisms, Atom and group transfer chemistry. Models of metalloproteins,
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Studying and discussion of different examples from current inorganic literature (primary
journals and review journals).
Ay 38 sliash) B dald e g 903-303
Selected topics depends on the availability and discussions of some topics from the recent
literature will be chosen to reflect the current research interests of the staff.
4 i) AalalY) sliass 903-304
Synthesis, structures, characterization and applications.
Lgilgaliia g il galS 5 — & el 903-305
Classification, Definitions, General methods of synthesis, Structure and synthesis of the
naturally occurring biologically active C-nucleosides: Showdomycin, Pyrazofurin, Antibiotic
CV-1, Pseudouridine, Ezomycine, Oxazinomycin, Selected examples of synthetic C-
nucleosides, Methods used for assignment of anomeric configuration.
dudlaiall e cilElall daaitall ¢liaxsl) 903-306
Nomenclature, synthesis and reactions of different types of fused-ring heterocyclic
compounds.

daha L 5l 9 9 S04 904-301
A medical view of microorganisms, their morphology and physiology. Pathogenic
microorganisms, including etiology and pathology are examined in detail as applicable to the
hospital environment. The study of aseptic and antiseptic techniques involving patients,
equipments and clinical areas enumerated. Obtaining pure cultures and identifying these
cultures.

2sh3 5 sadll L ol s 904-302
Overview of plants growth and development — Embryogenesis shoot apical meristem — Root
apical meristem — VVegetative organo genesis — Senescence and programmed
cell death.
4l Al La sl ) 904-303
DNA isolation and purification, gel electrophoresis, polymerase chain reaction(PCR) DNA
sequencing, restriction endonucleases and ligases, gene transfere, gene cloning, genome
analysis, DNA finger printing, protein finger printing.
4l cle gaaall 4y 904-304
Density-independent growth- Density-dependent growth and intraspecific competition -
Population regulation - Populations with age structures - Metapopulation ecology - Life-
history strategies - Interspecific competition — Mutualism - Host—parasite interactions -
Plant-herbivore interactions.
2 i 904-305
Natural of chemotaxonomy- cell and taxonomy —chromosome and evolution in taxonomy —
recent trends in taxonomy. Modern trends in plant taxonomy, taxonomy of some families,

basis of molecular systematic and application.
andl Sl L ol s 905-301
Topics include neural systems, neuroanatomy, electrical properties of nerve cells,

neurochemistry, and cellular mechanism of motor control and role of neurotransmitter in
normal brain and neurological disorders.

il g eUall jlgal) al 4l 905-302
The courses covers immunopathology, susceptibility to immunological disease,
hypersensitivity reactions, autoimmunity, immunological therapy, monitoring of disease
activity and response to therapy, diagnosis of specific infectious and immune mediated
diseases, new vaccines, transplantation and rejection, immunosupression. Tumor
immunology. Tumor antigens. Immune response to tumors, Immunodiagnosis of tumors.
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ol sl il 5 905-303

Relationship between physiology and molecular biology , Central dogma of molecular

biology, DNA, RNA, and Protein, Gene structure and gene expression, gene regulation and

transcription, translation, invivo and invitro transcription and translation PCR, DNA
fingerprint, diagnosis of some diseases on molecular level. ;

Jiladl g Jihal) cMe i 905-304

The principal factors which affect levels of parasite infection in humans and animals. The

integration and management of the host-parasite relationship in terms of transmission,

population dynamics, Environmental management, behaviour, immune responses, pathology,

and pharmacology to decrease parasitic disease.

4l gl Al adali g gad 905-305
Cell cycle, cell proliferation, control of cell and tissue size, proliferation /differentiation
apoptosis. Cancer as a disease of defective cell proliferation, differentiation and death.

) & slad) 905-306
Types of behavior- Patterns of behavior- Stimuli and Communication- Territoriality-
Oviposition and brooding- Social organization- Evolution and Eusociality- Motivation and
decision- making- Learning and memory.
¥ dsia g 41 gal) LAY ) )5 905-307
Study the aseptic culture of cell and tissue. It includes the different basis for cell and tissue
culture. The tissue culture laboratory , The location, design equipment and supplies, Also
including the culture media, chemicals ,preparation, formula and different problems and to
learn new biotechnological techniques using in genetic engineering (i .e. gene isolation and
cloning ) and produce transgenic animals and produce recombinant microorganisms , The
course also provides a general idea about bio-safety in our life.
adiia Loy elias 905-308
Introduction to imimmo-histochemistry, tissue preparation , fixation , imbedding , sectioning
and staining. Incubation of section . determination surface antigens, antigen-antibody
reactions, mono and polyclonai antidotes -inflammation,  Apoptosis-Necrosis cell cycle.
by B8N Jual g skl L 91 520 905-309
History of evolutionary morphology. Major tenets of evolutionary theory. Phylogeny:
a summation of data and hypotheses. Phylogenetic relationships. Vertebrate ancestors.
Ancestry and evolution of chordates. Stem vertebrates. An early adaptive radiation. A manor
evolutionary side branch. Diversity of form and function in the aquatic Environment.
Invasion "of the land. Feathers and sustained flight. The evolution of higher levels of
integration in the central nervous system (Mammalia).
il pial) ) ghal g ala’ 905-310
Insect Identification. Diagnostic characteristics for family-level recognition of adult insects.
Laboratory study on making and identifying an extensive collection of insect. Identified
laboratory specimens as aids to learning important morphological traits. The use of keys in
the identification of specimens. Principles and methods of systematics research. The
underlying concepts of genetics, evolution, and zoogeography are presented.
pdiial) L) & guball ale 906-301
Discussion of problems in fluvial processes, sediment transport, and hill slope development.
Investigate the interaction between climate, tectonism and geomorphic processes. Nature and
history of geomorphology. Scientific and physical basis of geomorphology. Fundamental
concepts of landscape evolution. Time in geomorphology, and Models of landscape
evolution.
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A8 Bl ey jdal) ale 906-302
The most important groups of microfossils, their sytematics, ecology and distribution
throughout earth's history (evolution and stratigraphy). Study of microscopic fossils,
especially of plants, animals, and protests, including calcareous, siliceous, phosphatic and
organic-walled types (foraminifera, ostracodes, pteropods, calcareous nannofossils,
radiolarians, diatoms, pollen grains, spores, dinoflagellates, conodonts, etc.). Application of
micropaleontology to interdisciplinary research in biostratigraphy, paloecology,
paleoceanography, paleoclimatology and environmental science. Understanding applied
micropaleontology as well as the value of foraminifera, calcareous nannoplankton, ostracods,
pollen and spores in oil exploration.
e 1) daliif g liaiall 906-303
Updated definitions of terms facies and depositional systems and their sequential processes in
geology. Factors controlling depositional systems in the different sedimentary rock types.
Basics of defining the different depositional systems (applied cases on Egyptian sedimentary
column). Applications of facies variations on the economic potential resources.
2 adiiall Galaal) ale 906-304
Crystal structure, chemistry, origin and paragenesis of major rock-forming and ore minerals.
Point groups, Space groups, Diffraction techniques, Spectroscopic methods, Classification
schemes, Structure stablilities, XRD and DTA of minerals identification. Use the computer
programs in mineral calculations.
adiia (Alia gaa Cilisind 906-305
This module covers exploration techniques with equal emphasis on exploration geophysics
and geochemical exploration. Exploration geophysics emphasizes aeromagnetic
interpretation and geochemical exploration focuses on supergene processes and exploration in
regolith-covered areas. Conventional and remote sensing techniques. In exploration and
mapping; major, trace element and isotope chemistry of mineralized rocks, weathering
processes and supergene geochemical exploration, exploration case study.
Clilel) Judal g undalital) Cilisiud) 906-306
Magmetic types — maymetic wave reding and instruments — magmetic noises — land survey —
correction used in magmetic analysis determination — applications and field examples.
OIS anly LYY CSlanud 906-307
Introduction to petrophysical well logging. Description of correlation/lithology, porosity, and
resistivity logs. Passive electrical properties of earth materials. Resistivity measuring tools.
Reservoir/non-reservoir discrimination. Reservoir evaluation of the main goal is the
determination of hydrocarbon volume existing in the drilled well and the discovered field.
This evaluation requires the determinations of the reservoir volume; the reservoir tectonics
and stratigraphic settings; the presence of fractures; the reservoir mineralogical composition;
and the hydrocarbon volume in place.

: Qb o gl &0y ¥ ol gl g g 4

2 adiia gase J4lasi 901-307
Introduction, Fredholm theorem, Singular integral equations, AAbel and Hilbert integral
equation, Integral equation with double equations, Multi step procedure, Stability of
Numerical methods.
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2 cllas G922 901-308
Multiobjective mathematical programming, Parametric and sensitivity analysis of
mathematical programming, Some applications of optimization to real life problems,
Dynamic programming.
2 dslialis ¥alas 901-309
Nonlinear equations, Delay eqations, Functional equations, Differential and integral
inequalities.
2 » Jaai 901-310
Remann mapping, Dirichlet proplem,Green'sfunctions, Approximation theory, Complex
analysis on tori, Complex dynamical systems.
2 ) sall Wil 901-311
Steady and unsteady flows, Approximate solutions, Laminar boundary layers, Turbulent
flows, Surface waves, Two-dimensional and cylindrical internal waves, Two Dimensional of
Ideal Flows Complex Potential, The Circle Theory.
2 Axhad) e glaial) LSallis 901-312
Overview of ways in which complex dynamics arise in nonlinear dynamical systems. Topics
include bifurcation theory, universality, Poincare maps, routes to chaos, horseshoe maps,
Hamiltonian chaos, fractal dimensions, Liapunov exponents, and the analysis of time series.
Examples from biology, mechanics, and other fields.
2 dsilaay) S4ilsial) 901-313
Classical statistical mechanics, The ensembles in quantum statistics, The equation of state of
an imperfect gas, The occupation number representation, Phase transitions.
2 «lily »148 901-314
Data base system concepts, Data base management system functions, logical data models,
relational data models and design, Query language SQL, Transaction, Data warehouse and
OLAP, Data mining.
2 & i) 4,55 901-315
Measurable spaces, lebesque- satieties measure, Lindebery-Feller theorem, Jensen's
inequality and applications, Borel-Cantelli Lemmas, Martingales, Almost sure convergence,
Uniform itegrability.
2 (o2l 3hia 901-316
Models of axiomatic systems, Topics of proof theory, Techniques of mathematical logics,
Application in mathematics and sciences.
2 GigS jle cililee 901-317
Markov chains in discrete and continuous time, Renewal processes, Poisson Processes,
Brownian motion, Applications.
2 Anl slas) 901-318
Model estimation and testing, Methods of regression and multivariate analysis, Riskand
reliability analysis.
353 @l 902-307
Introduction- Geiger counter- The scintillation counter- Semiconductor detector- Statistics of
isotope counting- Resolving time and loss of counts- Sample counting (Uptake and volume
studies)- Imaging using radioactive materials- Studies with radioactive tracers- Biological
and effective half life- Absorbed dose arising from radionuclides within the body-
Permissible doses in nuclear medicine.
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2 4ilipht g slasy) 902-308
Sampling distribution- Estimation- Hypothesis testing- Regression and correlation- Chi-
square and F distributions- Nonparametric statistics- Introducing some distributions with real
applications in our life
dhal) Lelady) el 5adll 902-309
Interaction of radiation with matter- X ray and its application in medicine- Gamma ray and its
applications in medicine- Sterilization of medical materials.
3 gall Ay ¢Sl ol 5301 902-310
The electronic specific heat- Electrical conductivity- Thermal conductivity- Conductivity and
Hall effect- p-n junction diodes- Tunnel diodes- Transistors- The n-p-n Transistor- Metal-
Oxide-semiconductor field effect transistor- Photovoltaic effect- Light-emitting diodes.
pdiial) Juua il) il yia 902-311
Introduction- The BCS theory- Magnetic properties of type | superconductor- Ginzberg-
Landau theory- Magnetic properties of type Il superconductor- Concluding topics.
4l siaadl) A Akl Jaladl) 902-312
This course will cover the theory of interaction of light and matter including absorption and
emission, spectroscopic instrumentation and spectral line broadening mechanism, and recent
developments and applications of ultrafast laser spectroscopy including time-resolved
spectroscopy and multidimensional coherent spectroscopy.
s gall olpdl cibyd g2 902-313
Semiconductor bands, Quantum wells and heterostructures, Optical transitions,
Semiconductor light sources and detectors Review on semiconductor optical properties,
quantum wells, and waveguides.Overview of laser diodes and other optoelectronic
devices.Principles of operation of laser diodes.Mirrors and cavities for laser diodes.Optical
gain in quantum wells. Tunable laser diodes.
dpadd) A8l iyl 902-314
Introduction- Basic principles of heat transfer- Dimensionless numbers and their physical
meanings- Measurements of solar radiation intensities- Solar collectors- Efficiency
calculations of solar collectors- Factors effecting the efficiency of solar collectors- Solar

energy storage- Solar cells- Applications.
st slid) Judadi 902-315

A crystal structure is like a three-dimensional wallpaper design in that it is an endless
repetition of some motif (i.e., a group of atoms or molecules). The process of creating the
motif involves point-group operations (rotation, reflection, and inversion) that define it. The
process of creating the wallpaper involves translation (with or without rotation or reflection)
to create the complete structure (which we call the lattice). Real-world crystalline structures
may be simple lattice structures, or combinations of lattices to make complex crystalline
molecules. As long as the structure is repetitive, its structure may be discovered with the
application of x-ray diffraction.

49130 A8 ) s 4 55 902-316
The angular momentum operators (The operators and their commutation relations- Angular
momentum observables- The shift operators)- The definition of the states (The effect of the
shift operators- The eigenvalues of the angular momentum- The matrix elements of the
angular momentum- The angular momentum eigenfunctions- Spin)- The angular momentum
of composite systems (The specification of coupled states- The permitted values of the total
angular momentum- The vector model of coupled angular momenta- The relation between
schemes- The coupling of several angular momenta).
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a4 902-317
Programming using fortran 77- Programming using C++- Visual basic.
Aol 6138 902-318
Numerical integration and differentiation (Integration using the trapezoidal rule- Integration
using Simpson rule- Numerical differentiation- Applications)- Integration of ordinary
differential equations (Euler’s method- Runge-Kutta method- Discussion of advanced
techniques- Applications)- Introduction to digital signal processing (Sampling a continuous
signal- Sinusoid generation- Random signal generation- Applications).
Lokt 48 ja £lias 903-307
Experimental methods of fast techniques, theories of reaction dynamics, mechanism of
electron transfer, energy transfer and photophysics.
A’ 4l £laas 903308
Coordination compounds in medicinal chemistry, Coordination compounds as catalysts,
Coordination chemistry in microelectronics.
Y Jitail 903-309
Spectroscopic methods, UV-Vis absorption, FTIR, fluorescence atomic absorption, NMR and
mass spectroscopy. Separation methods, gas and liquid chromatography. Electrochemical
methods and thermal methods of analysis.
48 yal) 4 gilil) il g Aallase 903-310
Introduction to nanocomposites, materials sciences of nanocomposites, properties of
nanocomposites, structures and characterization, applications of nanocomposites.
4 guaad) NSl A dad) g Aadidl) il gl <y 35 903311
Bronsted-Lowry concept, Lewis concept of acids and bases, Acidity of solvents and acidity
functions, Nucleophiles and electrophiles-reactive intermediates, Three dimensional, direct
observational and computational approaches, Mechanism in heterogeneous and homogeneous
catalysis, Micellar catalysis in organic reactions, Enzymatic catalysis.
il g3 Sl (A dasiia £lias 903-312
Conformational analysis, Stereochemistry of carbohydrates, Pyranose ring, Furanose ring,
Septanose ring, Acyclic chain, Anomeric effect, Factors affecting the anomeric effect,
Mutarotation equilibrium, Sweetness.
Suall daliia jadl gl iy suiaad 903-313
Synthesis of types of polymers and morphology structures, structure control of polymer
chains, reaction and non-reactive pathways to nanoparticles formation, polymeric
nanoparticles characterization and applications of polymeric nanoparticles.
49 Gigay B iy g 81 903314
Modern 10methods of oligosaccharide synthesis, Analogues and mimetics of sugars using
structure-activity relationship, Enzymatic glycosylation as a viable alternative to the chemical
construction.
LIS L ot 5K Ll g cilisall 903-315
Technical azo dyes for wool, silk, leather and cellulose fibers, azoic dyes, vat dyes, disperse
dyes, intermediates used for the preparation of dyes, dyes with mixed chromophores,
mechanism of dyeing, reactive dyes.
The chemistry of natural and synthetic fibers, pretreatments of textiles and finishing methods,
auxiliaries and their uses, the relation between fiber structures and their properties.
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g guanl) 5 ) Al (ol dadiiall 38311903316
Proton magnetic resonance spectra of paramagnetic inorganic compounds, Magnetochmical
methods, Electro-spray mass spectra and related techniques, X-ray crystal analysis and
molecular structure.
sl L ol g g ulladal) 904-306
Pullution and algae. Metal and acid pollution effects on life forms and adaptive
morphologies. Competition. Changes of morphology, structure and genetics due to pollution.

4y 9 4aglia 904-307
Biological Control of Plant Pathogens and Diseases. Disease resistance in plants through
mycorrhizal fungi induced Allelochemicals . The use ectomycorrhizas to improve artificial
forestration practices.
Promising bioregulators for the control of plant diseases.Procedures for the use of
endomycorrhizas with special emphasis on high value crops . Use of fungi to enhace
mycoherbicidal potential mechanisms of fungal pathogensis in insects.
iy g Sall 4 53N S al) 904-308
Toxigenic microorganisms . Structure and formation of microbial toxins .Mycotoxins
( Aflatoxins B1, B2,G1, G2, Zearalenone, Trichothecene, Ochratoxins,Patulin, Ergot toxins,
Mushroom toxins ) . Implication of microbial toxins in human and animal diseases . Natural
occurrence of microbial toxins . Control of microbial toxins . Aromatic metabolites .
Nitrogenous metabolites.
lill dlal) ciliMali 904-309
Water in plant life — The structure and properties of water — Water transport processes —
Water in the soil — Water absorption by roots — Water transport through xylem — Water
movement from the leaf to the atmosphere.
49 dwain 904-310
Overview of recombination — molecular basis of homologous recombination — enzymes in
genetic engeneering, cloning, gene transfer, prospects of genetic engeneering, DNA
technology, RNA and expression of genes, modern trends and recent studies in genetic
engeneering.
4l 45 904-311
Integrating ecology and management - Interactions - Community structure - Succession -
Closing the gap between science and management - Energy, Carbon Balance and Global
Climate Change - Conservation and Management of Wild Species - Restoration of
Communities.
Al g ale 904-312
Recent studies in pollen grains, taxonomyn and clssification, structure, microscopic
examination and diferentiation, electron microscope studies.ultrastructure of pollen and
electron microscope, chemistry of pollen.
dphl) @ikl 904-313
Identification/authentication of cultivated medicinal plants - Seeds and other propagation
materials - Cultivation - Harvest - Permission to collect - Technical planning - Selection of
medicinal plants for collection - Collection - Post-harvest processing - Bulk packaging and
labeling - Storage and transportation - Equipment - Quality assurance - Documentation -
Personnel (growers, collectors, producers, handlers, processors) - Ethical and legal
considerations.
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Aldal) 41,9 904-314
Chromosome micro-dissection — Karyotype evolution — Methods of chromosomal studies —
Molecular cytogenetics — Application of cytogenetic in plant breeding and evolution.genetic
variation and speciation, reproduction isolation, genetic structure of population, change in
gene frequency.

Agay) L sl samd 904-315
Water deficit and drought tolerance — Heat stress and Heat shock — Chilling and freezing —
Salinity stress — Oxygen deficiency.
Aot Lala¥) Jola3 904-316
Nature of ecosystems - How ecosystems work - Energy flow and energetics - Material cycles
in ecosystems - Ecosystems in high-stress environments: meeting environmental challenges -
The role of disturbance and succession in ecosystem functioning - Biomes: world ecosystem
types - Human impacts on ecosystems: humans as an ecological factor - Large-scale human
impacts on ecosystems - Global environmental change: ecosystem response and biosphere
impacts - The Role of Ecosystem Health Assessment in Environmental Management -
Application of Indicators for the Assessment of Ecosystem Health.
> S gaeadl) A Ay 23l (3% 905-311
A team-taught course that covers several physiological approaches. Surgical manipulation,
immunological techniques, instrumental use for measurement of certain parameters and other
physiological techniques will be illustrated.
dpda ) iy B8 Ay 9 L gl g 905-312
The lecture gives an in depth overview on systematics, morphology, ecology and evolution of
terrestrial invertebrates including gastropods, lumbricids, arachnids, isopods and insect.
A1, 8l il gaad) Zilad e dale 11 905-313
Animal models and experimental designs, transgenic mouse models- genetic models of
respiratory tract development: From Invertebrates to Vertebrates- A Genetic Model for
Cardiac Pattern Formation and Cell Fate Determination- Mouse Genetic Models in
Atherosclerosis and Lipid Metabolism Research. Also, animal rights and treatments.
Humanitarian treatments of experimental animals. Humanitarian killing and disposing of
experimental animals.
dida jaall Jal gall Al 3> L o152 905-314
Different types of DNA and their isolation from tissue, Microsatellite and DNA fingerprint,
Human multi-gene family and repetitive DNA, Multilocous and single locus DNA
fingerprinting, Techniques and application of DNA in fingerprinting. Also, DNA structure,
Isolation, hypridization sequencing of nucleic acids, gene structure in prokaryotics and
Eukaryotics, Gene expression, Plasmids, Bactriophage, Restriction Enzymes,
Transformation, Cloning, application of genetic engineering in medicine, diagnosis of
diseases agents.
(inbil) ellal) L ol g2 905-315
Different types of fishes (fresh ware and marine), factors affecting distribution, fish
infractions, mortality and indicators (different types belonging to various animal groups).
Protozoa as bio-indicators and its advantages. Protozoan abundance and different types of
pollutants (heavy metals, phospho- and chloro- organic compounds andradiation).
W ok g &l pdiad) Claaiaae 905-316
Succession, stability of insects. The theory of conservation of biological diversity-
Extinction- Maintenance of ecosystems- preserve the natural environments. Growth of
community- Diversity- Dominance- Similarity. Insect evolution.
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pdile A ol g dadla 905-317
methods of biological control of insects and mites. Major topics include the history, scope,
strengths and weaknesses, and implementation of biological control. The biology of
emomophagous insects. Study the different biocontrol agents, which include: bacteria and
their extracts, viruses, actinomycetes, compounds from natural origin.

il (A8l padiall 905-318
Diagnostic techniques in genetics, techniques and tools in molecular biology used in genetics,
diagnosis of inherited disease, screening and identification of pathogenic and exogenic
agents. ldentification using genetic fingerprints, PCR technique. Suppressor Genes -Tumor
Initiation, Promotion,and Progression - Mechanisms of tumor initiation -Endogenous
carcinogenesis -Mechanisms of tumor promotion and progression.

assiguillg asiall ale 905-319
The main objectives of this course is to learn the students the structure and function of
genome and proteom in different organisms using classical and advanced techniques in
molecular genetics , application of genome information in detection of diseases.

AT g 4y 1A <) LEY) 905-320
Study of current understanding of the molecular mechanism of cell signaling and
development in multicellular organisms , Topics include the basics of cell signaling and
experimental model organisms, cell proliferation and death, cell specification and
determination, cell migration, hormonal regulation, and Environmental regulation.
by M (2l ) 905-321
Lectures present principles of pathology as applied to invertebrates.
4dilan) 3kl 905-322
Principles of analytical chemistry, quality control, electrophoresis, chromatography, UPLC.
GC. Spectrometric methods UV/VIS and JR spectroscopy, cluster analysis, NMR
spectroscopy, GC-and LC-MS in Biotechnology and Biology, optical Biosensors, IR-
Spectroscopy, comparison of methods, quality assurance, biosafety.
1u58wall 4 5l pal 5301 906-308
Topics include : heat, fluid and electric transport and properties of rocks, with some emphasis
on the role of the material microstructure.. Stresses in the rock mass. Strength, brittleness
and plasticity in minerals and how these properties affect the process of rock deformation.
Classification of rock strength and degree of fracturing. Rock and soil properties in
connection with constructions in rock and soil, with emphasis on rocks.
Aasila 4pande L sl sax 906-309
Role of geology and geologist in the development and production stages of a mining
operation. Topics addresses: Mine-mapping. Excavation methods. Sampling. Preparation and
processing of samples. Surface and underground mining. Methods of ore reserves
classification and estimation. Economic evaluation. Support functions.
dasitial) LD L ol g2 906-310
Isotope geochemistry of waters, sediments and the oceans, 40Ar-39Ar geochronology and
thermochronology, U-He thermochronology, U-Th-Pb systems for geochronology, the U-Th
decay series dating, Zirconology and crustal evolution, cosmogenic nuclides and their
applications, radiometric dating. K-Ar dating, Rb-Sr dating. Sr isotopes in seawater.
Applications of stable isotopes O, C, H and Sr isotopes in earth systems, noble gas
geochemistry and terrestrial evolution, advanced analytical techniques in isotope
geochemistry.
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2 Jsiuall 4l 38l el sa1) 906-311
This course provides an understanding of the physical phenomena and processes that
determine properties of rocks and soils. Topics include porosity and permeability, surface
energy, roughness, and absorption; percolation, fractures and heterogeneous media; problems
of scale; mechanical behavior of dry and fluid saturated rocks; elasticity; viscoelasticity;
acoustic, electric, dielectric, thermal and magnetic properties. The approach is practical, with
emphasis on understanding why rocks behave as they do, and how simple physical principles
can be used to predict rock and soil properties under various conditions.
2 adiial) clishl) ale 906-312
The course strives in instill a theoretical foundation and hands-on techniques to allow the
student to interpret earth history from stratigraphy. Special emphasis will be placed on
understanding the causes of relative sea-level change semester, we will focus on outcrop
analysis and theoretical analysis, using seismic stratigraphic analysis.

paiiall oluall g J gl Lin od 52 906-313
Properties of reservoir rocks; origin, migration and accumulation of petroleum, geologic
interpretation of borehole logs and fluid-pressure measurements and the role hydrostatic and
hydrodynamic pressure in oil accumulation. Petroleum geology of the Middle East and Arab
World. Case study oil fields in the Western Desert of Egypt. Advanced discussion of
theoretical and applied aspects of aqueous geochemistry of natural waters. Topics include:
methods for collection and preservation of water samples in the field, laboratory analysis of
water, theory and application of aqueous geochemical models to complex formation.
Aasiia 46 1S5 La ol 522 906-314
Geodynamics applied to plate tectonics: mantle composition and rheology, deformation of the
lithosphere, structural characteristics of plate margins, stability of triple junctions,
diachronous tectonics, and orogenesis will be examined in detail. Types of plate boundaries.
Driving forces of plate motion. Current plates.  Historical context :Continental drift,
Floating continents, Plate tectonic theory, Explanation of magnetic striping, Subduction
discovered, Mapping with earthquakes Implications for biogeography. Plate reconstruction .
2 dgullad) Uil dales 906-315
3D processing — 3D migration — interpretation of 3D seismic date —slant stack and
applications —special topics.
daiiia dpa jpead) cilily dallae 906-316
3D Processing — 3D migration — Interpretation of 3D seismic data — slant stack and
applications — special topics.
i) g (Y quulal) 906-317
Use of computer to compile and assemble geologic data into a coherent 'map' of the
underground. study of the three main types of computer assisted exploration models :2-
dimensional, 3-D ,and most recently , 4-D. incorporate the data obtained from different types
of test, such as logging production information , and gravimetric testing which can all be
combined to create a ‘'visualization ' of the underground formation . uses an interactive
computer generated visualization of 3-D seismic data to explore the subsurface layer.
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