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General principles of network design— Review of basic concepts from earlier course(s) Design 18 iolxe
principles and arguments
Wireless and mobile networking
Basic MAC and PHY principles
4G. 3G. GSM. Wifi.Bluetooth
Mobility and Cloud services
Datacenter and high---performance networking
datacenter topologies.Supercomputer interconnects
etc.. RDMA.Infiniband
network virtualization. OpenFlow. load balancing.L7 switching
soWswitches.. IOV.Virtual machine networking
throughput. latency .Network performance: bandwidth 2 b yolxae
Application requirements




Network design principles (naming)
Layering and Modularity (ISO vrs TCP)

Advantage and Disadvantage of Layering design

Tunneling and virtual networks (why and what it provides?) 3 8 polza
Internet Hourglass . Virtual LANs
Wireless Physical and MAC layers principlesWireless Fundamentals 4 8 yppolxa
Wireless TCP. SIP.Mobile IP
BMAC. XOR in the AIR. CDMA. TDMA.Medium Access (Cont) 5 8 yiolza
)AS L SIS Al 689559 Aapds (s (33,41)I Wireless Networks: ( 6.75 o Lxo
Wireless Personal Area Networks
etc.. sensor networks. Zigbee. IrDa (IEEE 802.15.1 (Bluetooth)
Wireless Local Area Networks
etc. (infrastructure and ad hoc). g b. a<IEEE 802.11
Cellular Area Network
WiMAX. LTE. UMTS.GSM
JIPin Wireless ymll ey LS @Il § ool A8 olgiall 85 polxae
Wireless TCP. IPv6.Mobility
High Performance Networking Sl sl LAl 9 8 yolza
Topology choosing criteria. Network topology.Super Computers
Remote direct memory access (RDMA)Packet processing
<bldl 3S,eDatacenter networking 10 6 o lzae
Scaling Ethernet
An | A Il aslinall A ad) e alanw| Network virtualization 11 8 yolze
Virtual Local Area Network (VLAN).Goals
Building SDN blocks. Software design network (SDN).Open Flow
SR-IOV. Paravirtualization.Network I/O Virtualization 12 5 o lxe
L7 Switching.Datacenter TCP IS
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IkanMarsic. (2013). Computer Networks Performance and Quality of service.

.Olivier Bonaventure. (2011). Computer Networking Principles
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Protocols and Practice.

McGraw-Hill Forouzan Networking .Behrouz A. Forouzan. ().Data Communications and Networking
Series.

Addison Wesley. Jochen Schiller. (). Mobile Communications 2nd edition

William Stallings .(). Wireless Communications & Networks
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O Introduction
O  Whatis intelligence? What is artificial intelligence? 15 polne
O  Central goals of Artificial Intelligence. Why do AI?
O What's involved in Intelligence?
O  Can Computers Talk? Can Computers Recognize Speech?
O  Recognizing human speech . Can Computers Understand speech?
O Artificial Intelligence and intelligent agents 3.2 Bypolzs
O  What an intelligent agent can do?
O  Knowledge representation and reasoning in agents
O  Example of Agents
O  Basicagentarchitecture
O  Transparency and Explanations
O  Ability to communicate
O Use of huge amounts of knowledge
O  Use of heuristics
O Reasoning with Incomplete or Conflicting data
O  Ability tolearn
O  Extended agent architecture
O  Why are intelligent agents important
O Intelligent agents: Conclusion
O  Knowledge Acquisition for agent development 48 yolza
How are agents built:
O Manual knowledge acquisition
O Mixed-initiative knowledge acquisition
O  Autonomous knowledge acquisition
Knowledge . Types of Knowledge. 6.5 5)4’4\_-,“
Knowledge Representation Techniques. frames. Rules. Semantic Nets. Logic.Object-
Attribute-Value (OAV).
O  Expert System
What is Expert System? 8.78 ynla
O  The Structure of an Expert system
O  Knowledge. Knowledge Acquisition and Validation
O  Approaches to knowledge Acquisition
O Building Expert Systems
O  The Expert System Lifecycle
O  FirstExam 10% 9 5 polxae

12




O  Rule —Based Expert Systems

Rules as a knowledge representation technique
Structure of a rule-based expert system

Production system model

Basic & Complete Structure of a rule-base expert system

Characteristic of an expert system

© O O O O

Comparison of expert systems with conventional systems and human
experts
Forward Chaining and Backward Chaining

How do we choose between forward and Backward Chaining?

o O O

Conflict resolution

O Methods used for conflict resolution

11.108 s Lea

O Uncertainty . Certainty Factors. probability theory
O FUZZYLOGIC

Conception of Fuzzy Logic

Membership function of fuzzy logic

How does Fuzzy logic work?

Fuzzy Set Operations

Fuzzy Expert System

o O O O O

Building Fuzzy Systems

O  Where is fuzzy logic used?

1312 §alons

O  Case-Based Reasoning (CBR)
O  Whatis case-based reasoning?
O  Case based reasoning paradigm. The CBR cycle
O  Representation of Cases
O  Typesof CBR
O  Applications of CBR
O  Similarity Computation- Calculating Feature Similarity

O  How to Adapt the Solution. Automated Adaptation Methods

15.14 §pslne

O  Second Exam 10%

Programming In Logic
Prolog Programming Language. Using External and Internal Goals
Repetition and Recursion.

Repetition and Backtracking . Methods for Repetition

O O O O

Some applications

18,178 yuio L

Seminar &home work dissection  10%
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O Anintroduction to logic programming through Prolog. Michael Spivey. 2008 t?‘bl‘
O Atrtificial Intelligence and Expert Systems for Engineers. C.S. Krishnamurthy; S. Rajeev. 1996
O Atrtificial Intelligence and the Design of Expert Systems. George F. Luger & William A.
Stubblefield.(1989)
O Atrtificial Intelligence llluminated. Ben Coppin.--1st ed. 2004
O Atrtificial Intelligence. A Modern Approach. Stuart ). Russell and Peter Norvig. 1995
O Building Expert Systems in Prolog . Dennis Merritt. On-line Edition Copyright ©2000
O Expert Systems For Experts . Kamran Parsaye& Mark Chignell .(1988).
O Logic Programming with Prolog .Max Bramer.2005
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definition of scientific research olall = Jl (8,27 @
importance of scientific research sl = dl 40al @
characteristics of scientific research @.Ld\ Smdl pailns @ 15840l
characteristic of good researcher .z}l t>Jl oilns @
types of scientific research lall Cx Jiglgsl @
scientific research processes wlall Cxedl I>100 @
motivations and objectives .research problemsdslaal g dadlgs g tundl WSsa @ 2 8yl
preparing research proposal =l 7 fds slac) @
Analysis of Literature review 4a,Ludl olwlyudl Jd=s | 3 8 pdlxse
Ll Syl Jelnt) il Gylall @ 5.4
Ameinn Ak ALl Slalyll Jules @
Systematic Literature Review (SLR)
SIR 9 &yudadl Gylall o 3ya11 - @
SIRJ Aighidul,s @
Lole A8y Julm gdwalyy @ 6 5 p0lzs
Lale By epasdanl @
oasddll yyasslacl @
research methodology slal el Gl | 7 Bpolma
scientific methodology for hypothesis improving dus,all old ¥ gl edadl G LI @ 9.8
public scientific research dulc 4am, ‘éala_” c=Jlgl e
library research @;ﬁl fedl O
survey research z=udl &=Jl O
formal method research o5l &= Jl O
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experiment research o=l éedl O
Historical research sl &= Jl O
computer science research methodology s ulz)l slall e dl 3L @
library research oS! cx |
historical research Ll cm |
survey research zull x|
formal method research osL I & |
experiment research g ,>=ull c= |

O O O O O O

research programming (prototyping) (4Js¥! asxudl) ol ol
choosing of suitable methodology according to the 45,31l ¢43d L&Ag Lwldl da bl jlasl @
type of hypothesis
research design c.x | @ oias
preparing the strategy of research development = Jl dais § dasseial | 4zl i sluc| @
the relationship between the research methodology and 4cians 9 S dl 3l oy 48Mall @
research design
the dependency of design 2l 24, ) e daiay quosnsll @
Ll Slalyall gy @

Ul @
CRPR AN
computer science research methodology (ygulel! dall el @)lal b odasdulys @ 108 o lza
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writing the research proposal &eed! 7 ide LS
How to write a thesis (MSc & PhD) 4o g,lo¥1 g 4Lyl 4,18 4ds 4k
AW Sl GludST e cdlall ¢Sty o) aBgall crad 5pall 1 2ulys 45 Jazidl

o3l Aaaal) Aeuzall Gylall g disenl 3 ladl Condl agal LI Gladad .1

Lo il sl g Balisell wlall Conddl Bk o esedl e U1 3,03

ABMadl 13 iyl 5 A8 Ladl bl yld ladl 7 il 5 Jbmall 5 $90Y1 3 8 psell LS|
Lo Apale ol 389 piunle Wl slael e Ul 5,3

2w N

16




Y G
dddadll opyled! |
(Sliow) guymidl (o pall
pedill Gyl
G| ggeu pedd] 3yl % A
R RERYNIE 2d! Jlee! 30
bl Jous cus Sle olxal 70
Addison . 2ed. Projects in Computing and Information Systems: A student’s Guide.W.. C..[1] Dawson C'T'J'“
2009..Wesley
Meenu Mishra Pandey. RESEARCH METHODOLOGY: TOOLS AND .[2] PrabhatPandey
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1. Volumetric and Gravimetric Analysis (CH901-1/PG) (3 Credits)

(Compulsory for all M.Sc. Students)

lonic equilibria, applications of volumetric analysis (neutralisation reactions, redox
reactions, complexmetric reactions and precipitation reactions). Theory of
gravimetric analysis. Microgravimetric and microvolumetric analysis. General
introduction to separation in analytical chemistry. Masking and demasking agents.

The analysis of real substances. Preliminary steps to an analysis.

2. Instrumental Methods of Chemical Analysis | (CH901-2/PG) (3 Credits)
Instrumental methods of chemical analysis. Source of radiation(continuous sources-
discrete sources). Optical materials(front surface mirror- reflection- filters and
wavelength selection- gratings- prism- design of a dispersing system). Aspects of
polarisation of light(selective absorption- selective reflection- anisotropic
materials). Detectors(criteria for evaluation of detectors- photoelectric devices-
photoemissive tube- photomultiperes- IR detectors). Monochromators and
arrangements of optical components(prism systems spectrograph- UV
spectrometers- IR spectrometers- grating mounts). Applications of UV visible, , IR

spectroscopy.

3. Instrumental Methods of Chemical Analysis Il (CH901-3/PG) (3 Credits)
Atomic spectroscopy, atom population, selection rules, line profiles. Emission
spectroscopy, flame emission, flame atomic absorption, atomic fluorescence.
Intensity of spectral lines in absorption and emission. Measurement of line
intensities by photographic procedures. Background connection. Applications of

atomic absorption spectroscopy.

4. Instrumental Methods of Chemical Analysis 11l (CH901-4/PG) (3 Credits)
NMR spectroscopy; magnetic properties, nuclear energy level, resonance frequency,
the NMR phenomena, instrumentation and techniques. Relaxation and line width,
the chemical shift, measurement of chemical shift, spin-spin coupling, dianamic
processes. Experimental aids to spectral analysis, lanthanide shift reagent, signal

enhancement. Quantitative analysis.
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Mass spectrometry; principles of mass spectrometry design, determination of
molecular weight, fragmentation, quantitative analysis, alternative ionisation
techniques, analysis with GLC- MS interfacing systems, quadrapole mass
spectrometry, mass spectrometry of involatile inorganic solids.

5. Thermal and Radio Analysis (CH901-5/PG) (3 Credits)

Thermal methods of analysis; introduction to thermal analysis, thermogravimetry
(TG), differential thermal analysis (DTA), thermometric titrations, miscellaneous
thermal methods.

Radiochemistry; revision of basics, decay rates and activity interaction of radiation,
counting statistics, Gamma spectrometry, origin and nature of vy radiation,
interaction of y photons with matter, detection and measurement of y radiation,
production of the spectrum, uses of spectra. Activation analysis, neutron activation
analysis, isotope dilution analysis, liquid scintillation counting. The internal
standard method, external standard method, channels ratio method, sample
preparation. X-ray methods, origin of x-ray, apparatus, energy dispersive, Xx-ray
emission spectroscopy, the x-ray fluorescence, x-ray and Auger photoelectron
spectroscopy in analysis, solid state fluorescence spectroscopy, cantoluminescense
spectroscopy, molecular emission cavity analysis. Molecular photoelectron

spectroscopy using vacuum ultraviolet photons.

6. Separation Techniques (CH901-6/PG) (3 Credits)

Analytical separations; separation by precipitation, extraction methods, applications
of extraction procedures, ion exchange separation, separation of inorganic species
by distillation. Chromatography; introduction to chromatography, classification of
chromatography, paper chromatography, types of paper chromatography,
experimental details for qualitative and quantitative analysis, application. Thin layer
chromatography (TLC), superiority of TLC over other chromatographic techniques,
experimental techniques, applications of TLC, limitations. Column chromatography,
principle theory of development, experimental details, factors affecting column
efficiency, applications of column chromatography. Gas chromatography,
principles, instrumentation, evaluation, retention volume, resolution, applications.

High performance liquid chromatography (HPLC), principles, instrumentation,
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applications.  Electrophoresis, moving-boundary, curtain, zone and disk

electrophoresis. Qualitative and quantitative analysis by chromatography.

7. Electrochemical Analysis (CH901-7/PG) (3 Credits)
Electrochemical analysis, potentiometry, conductometry, high frequency titration,
the measurement of pH, polarographic analysis, amperometric titration, electrolytic

and coulometric techniques, electrogravimetry, polarimetry.

8. Environmental Chemistry (CH901-8/PG) (3 Credits)
Environmental chemistry and its scope, the nature composition of natural water,
water pollution and trace level substance in water, water quality analysis and control,
water treatment, environmental chemical analysis, industrial water analysis and
control (water used in boilers, heat exchange, condensers), environmental chemistry
of soil, the nature and composition of the atmosphere, particular matter and miner
inorganic pollutants in the atmosphere, organic pollutants and photochemical smog

in the atmosphere, natural resources and energy.

9. Food Analysis (CH901-9/PG) (3 Credits)
Food analysis, analysis of dairy products, wheat, rice, meat products, soft drinks,

preservatives, colouring matter and other additives.

10. Seminars (CH901-10/PG) (3 Credits)
Research Methodology

11. Special topics (CH901-16PG) (3 Credits)
Theoretical and practical description of analytical materials.

I1. M.Sc. Courses in Inorganic Chemistry

1. Coordination Chemistry of the Transition Metals (CH902-1/PG)
(3 Credits)
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(Compulsory for all M.Sc. Students)

Introduction and Nomenclature, coordination bonds (effective atomic number,
VBT, CFT, MOT), isomerism, preparations and reactions of coordination
compounds, complex ion stability, kinetics and mechanisms of reactions of

coordination compounds

2. Spectroscopy (CH902-2/PG) (3 Credits)
Electronic transition spectroscopy, rotation-vibration spectroscopy, raman
spectroscopy and IR spectra, nuclear magnetic resonance spectroscopy, magnetic

properties of complexes, mass spectroscopy.

3. Advanced Organometallic Chemistry  (CH902-3/PG) (3 Credits)
Metal alkyl and aryl types: binuclear with metal-metal bond, polymeric with
bridging alkyl groups, metalo-cyclic complexes, compounds with transition Metal
carbon multiple bonds, metal compounds of heterocyclic (sandwich), 5 and 6
electron metal compounds, reactions of organometallic complexes (addition,
oxidation, elimination, inserting). Metal carbonyl compounds (reactions and

structures).

4. Nuclear and Radiation Chemistry (CH902-4/PG) (3 Credits)
Chemistry of lanthanides and octinides, nuclear particles (fundamental particles),
kinds of radiation, radioactive atoms and radioactive series, radioactive Processes,
measurement of radiation, uses of radioactive isotopes and radiation, nuclear

reactors, atomic bomb.

5. Chemical Application of Group Theory (CH902-5/PG) (3 Credits)
Symmetry operation and elements, rotation axes, reflection plane, inversion,
rotation-reflection identity, symmetry groups (multiplying symmetry operation),
systematic listing of symmetry groups (Cn, Cnv, Cnh, Dn, D, Dnd, Sn, Td, Oc),

molecular symmetry (coordination numbers 2,3,4,5,6,7,8,9).

6. Representative of Non-transition Elements; (CH902-6/PG (3

Credits)Bonding and Structures
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Electronic configuration (their ionization potential, radius, electron affinity,
term Symbols, types of bonds: covalent, ionic, coordination, metallic, polar,
hydrogen, hybridisation and structure (SP , SP? , SP®, SP3d , SP3d? , dSP?),
atomic covalent radii, van der waal radii, ionic radii, some relation between
bond properties, bond order, length, force constant energy, halogens,

interhalogens, noble gases.

7. Industrial Inorganic Chemistry (CH902-7/PG) (3 Credits)
Bricks (40-60%, 10-25% Al203 ; 4-8% Fe203 ; 1-15% Ca0), ceramics preparing
and coloring), cement, sand stone and thrmoston from CaO, glass preparing and
coloring (70-74% SiO; ; 13-15% CaO ; 13-16% Na20 ), cells (dry cells, liquid
cells), fertillizers (nitrogen and phosphate).

8. Bioinorganic Chemistry (CH902-8/PG) (3 Credits)

Most important inorganic elements for man kind, The pH of human body,
chlorophyl a and b, ferredoxins and rubredoxins, hemoglobin and myoglobin
(Protein), vitamin B1as [Co(111)] , and B12r [Co(l1)], carboxy peptidase A (Zn),

xanthine (Mo) and nitrogenage (Mo).

9. Seminars (CH902-9/PG) (3 Credits)

Review of articles and seminars

10. Special topics (CH902-17/PG) (3 Credits)
Theoretical and practical description of inorganic materials.

I11. M.Sc. Courses in Organic and Biochemistry

1. Advanced Organic Chemistry (CH903-1/PG) (3 Credits)

(Compulsory for all M.Sc. Students)
Catalytic hydrogenation and dehydrogenation, metal hydride reductions and related
reactions, dissolving metal reductions and relation reactions, reduction with hydrazine
and its derivatives, oxidation with chromium and manganese compounds, oxidation

with peracids and other peroxides, other methods of oxidation, halogenation, The
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alkylation of active methylene compounds, The aldol condensation and related

reactions, acylation at carbon.

2. Heterocyclic Chemistry (CH903-2/PG) (3 Credits)
Diazonaphthalenes (naphthyridines, benzodiazines, synthetic methods, chemical
properties), purines and pteridines (syntheses and chemical properties), directed
lithiation application to the synthesis of heterocyclic compounds, pyrylium salts and
pyranones (natural synthesis, chemical properties), coumarines and chromones
(synthesis and chemical properties), Flavones natural occurance, synthesis,
chemical properties,a esters: versatile intermediates for the synthesis of polyaza-
heterocycles, the carboniles and their compound, structure, natural occurance,
synthesis and chemical properties, with more attention to their benzo derivatives,
vicarious nucleophilic substitution of hydrogen (VMS): general review of
nucleophilic substitution in aromatic compounds both carbocyclic and heterocyclic,

VNS in general and its application to heterocycles compounds.

3. The Conservation of Orbital Symmetry  (CH903-3/PG) (3 Credits)
Orbitals and bonding, correlation diagrams, the conservation of orbital
symmetry, the theory of electrocyclic reactions (electrocyclic reactions
exemplified), the theory of cycloadditions and cycloreversion: (cycloadditions
and cycloreversions exemplified, (2+2) cycloadditions in the photochemistry of
the cyclohexadienones and cyclobexenones, The (2+2+2) cycloadditions,
prismane, (2+2+2+2) cycloadditions), theory of sigmatropic reactions
(sigmatropic reaction examplified, sequential sigmatropic shjfts), group
transfers and eliminations, secondary effects, divertissements, cheletropic
reactions, cyclo addition reactions of ketens, generalized selection rules for

pericyclic reactions, violations.

4. Chemistry of Natural Products (CH903-4/PG) (3 Credits)

Terpenoids, Carotenoids, Steroids and Alkaloids.

5. Optical Course (CH903-5/PG) (3 Credits)
1- Carbohydrates, biochemistry an overview, monosaccharides, D-L faniles,

disaccharides/polysaccharides. Metabolism of Carbohydrates, respiratory
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chain phosphorylation and the chemiometic theory, Citric acid cycle and
energy of living.

2- Type of libides, chemical properties of triacglglyerol, phospholipids, steroids, cell
membranes, Metabolism of lipides, catabolism of fatty acids, anabolism of
lipides and ketoacidosis and diabetes.

3- Proteins, amino acids as blocks of proteins, primary structures of proteins,
secondary structures of proteins, tertiary and quarternary proteins, common
proteins properties, class of protein metabolism of amino acids, important of
protein to energy cycles.

4- Nucleic acids, nucleasides, structure of DNA, types of RNA, application of
molecular biology protein bio-synthesis with ribonucleic acids, biological
function of DNA, metabolism of ribo- and deoxy-ribonucleotides.

5- Enzymes, regulations of ensymes, harmones and neurotransmiteas.

6- Nutrition, general requirement, protein, vitamin, mineral and trace

element.

6. Organic Spectroscopy (CH903-6/PG) (3 Credits)
energy and electromagnetic spectrum : the electromagnetic spectrum, absorption of
electromagnetic radiation by organic molecules; infra-red spectroscopy: units of
frequency, wave length and wave number, molecular vibrations, calculation of
vibrational frequency, modes of vibration, gquantum restrictions, Factors
influencing vibrational frequencies, sampling techniques, identification of
functional groups by interpretation of infra-red spectra; nuclear magnetic resonance
spectroscopy: the spinning.nucleus, the effect of an external magnetic field,
precessional motion and precessional frequency, energy transitions, theory of NMR,
chemical shift and its measurements, factors influencing chemical shift.
electronegativity-shielding and deshielding, anisotropic effect, the splitting of NMR
signals, theory of spin-spin splitting, coupling constant J . Proton exchange
reactions, factors influencing geminal and vicinal coupling, long range coupling.
non-first order spectra, identification of proton system by interpretation of NMR
spectra; ultra-violet and visible spectroscopy: of electronic spectroscopy to
conjugated dienes. unsaturated carbonyl compounds. Benzene and its substitution
derivatives; Mass Spectroscopy: basic principles, the mass spectrometer, sample

insertion, inlet system, ion production in the ionization chamber, separation of the

36



ions in the analyzer, ions collections, isotope abundance, the molecular ion.
metastable ions, fragmentation  processes, fragmentations associated with

functional groups.

7. Physio-Organic Chemistry (CH903-7/PG) (3 Credits)
Energy of Activation, molecular orbitals, orbital symmetry, effects of structure on
reactivity, rate of reaction: kinetics, first order ad second order reactions, mechanisms

and methods of determining them, oxidation and reduction (mechanisms and reactions).

8. Stereochemistry (An Advanced Course ) (CH903-8/PG) (3 Credits)

1. Optical and Geometrical Isomerism.
A. Optical Isomerism: polarimetry, molecular dissymmetry, Molecular Models.
B. Optical Isomerism due to asymmetric carbon atom: compounds with on
asymmetric carbon atom, compounds with two or more asymmetric carbon
atom, compounds containing like asymmetric carbon atom in branched chain.
C. Racemic modifications: nature of racemic modifications, formation of racemic
modifications (by mixing, by synthesis, by racemisation), thermal Racemzations
(by anion formation, by cation formation, by reversible formation of stable
inactive intermediates, by walden inversion, by chemical Transfomation).
Epimerization: (Mutarotation and first order asymmetric transformation,
properties of racemic modification ( racemic mixtures, racemic compounds and

racemic solid solutions)

9. General Topics (CH903-9/PG) (3 Credits)
Theoretical description of organic molecules: introduction to molecular orbital theory,
hukel molecular orbital theory, the perturbational molecular orbital theory, the valence

bond and resonance methods.

10. Reactive Intermediates (CH903-10/PG) (3 Credits)
Isolation of intermediates, tapping of intermediates, alternative source of
intermediates, kinetic evidence for reactive intermediates, some common types of

reactive intermediates.

11. Carbohydrates (CH903-11/PG) (3 Credits)
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Carbohydrate Metabolism, review of CHO chemistry, glycolysis, glycogen synthesis,
gluconeogensis, control of blood glucose, pentose phosphate pathway, uronic acid

pathway, citric acid cycle, respiratory chain, alanine glucose cycle.

12. Proteins and amino Acids Chemistry  (CH903-12/PG) (3 Credits)
Protein and Amino acid Metabolism: review of protein and amino acid chemistry,
classification of amino acids, classification of protein, protein function, biosynthesis of
non-essential amino acids, catabolism of amino acids, amino acid nitrogen, amino acid
carbon skeleton, conversion of amino acids to specialized products.

13. Nucliec Acids (CH903-13/PG) (3 Credits)
Nucleotides and Nucleic acids: review of purines and pyrimidines chemistry, structure
of DNA, structure of RNA, metabolism of purines and pyrimidines nucleotides, DNA
organization and replication, RNA synthesis processing and metabolism, genetic code
and protein synthesis, regulation of gene expression, recombinant DNA technology,

cancer gene and growth factors.

14. Fatty Acids (CH903-14/PG) (3 Credits)
Lipid Metaboism, review o f lipid chemistry, biosynthesis of fatty acids, oxidation of
fatty acids, ketogensis, metabolism of unsaturated fatty acids, metabolism of
acylglycerols, metabolism of sphingolipids, metabolism of cholestrol.

15. Seminars (CH903-15/PG) (3 Credits)

Review of articles and seminars

16. Special topics (CH903-18/PG) (3 Credits)

Theoretical and practical description of organic materials.

IV. M.Sc. Courses in Physical Chemistry

1. Thermodynamics of non-ideal systems and statistical Thermodynamics
(CH904/1PG) (3 Credits)

(Compulsory for all M.Sc. Students)
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The chemical potential and escaping tendency - Equilibrium between two or more
phases - The Fugacity - Standard free-energy functions and equilibrium
calculations — Solutions - Non-electrolyte solutions - electrolyte solutions -
Theories of electrolyte solutions - Thermal properties of solutions - Activity
coefficient from solid - Liquid equilibria.

The distribution laws - Some more discussion of partition function -
Thermodynamic functions in terms of the partition function - The molecular
interpretation of the basic laws of thermodynamics - Evaluation of the partition
function — Translational - Rotational, Vibrational, Electronic and Nuclear -
Partition functions - Statistical thermodynamics of an ideal crystal - Ideal lattice

gas, Statistical derivation of the equation of state for non-ideal fluids.

2. Chemical Kinetics (CH904/2PG) (3 Credits)
Order of reaction - Rate constant - Complex reactions (reversible, consecutive and
chain reactions) - Effect of temperature on reaction rate - Collision and transition
state theories - Fast reactions in solutions (flow and relaxation methods),Statistical
thermodynamics - Kinetics of acid-Base catalysis - Diffusion controlled elementary
steps of solution reactions - Estimation of reaction from thermodynamic data -

Photochemistry.

3. Quantum Chemistry and Molecular structure (CH 904/ 3 PG) (3 Credits)
Quantum theory, quantum Mechanical Harmonic oscillator, molecular electronic
structure, the Schrédinger Wave Equation, molecular orbital description of the
hydrogen molecule, electronic structure of polyatomic molecules, symmetry elements
and symmetry operations, identification of point groups of molecules, rotational and

vibrational spectroscopy, statistical mechanics.

4. Spectroscopy (CH 904/ 4 PG) (3 Credits)
Electromagnetic radiation - Units, Regions of the spectrum, Line width, Resolution
- Intensity - Selection Rules - Signal to Noise ratio - Absorption and Emission,
Microwave - Infra-Red - Electronic and NMR spectroscopy - Electron Spin
Resonance (ESR) spectroscopy - Fluorescence and Phosphorescence - Lasers,
Mosbauer spectroscopy - Mass spectroscopy - Physical properties of Molecules:

Dipole moment - Optical properties and magnetic properties.
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5. Electrochemistry (CH 904/ 5 PG) (3 Credits)
Kinetics of some electrode processes: the hydrogen evolution reaction at metal
interfaces, the oxygen evolution reaction: the electrochemical oxidation and reduction:
electrodepositing of metals and alloys, electrochemical dissolution and passivity of

metals, electrochemical corrosion of metals:

6. Physical Chemistry of Polymers (CH 904/ 6 PG) (3 Credits)
The kinetics of free radical polymerization - Copolymerization,
Emulsion polymerization & ionic polymerization - The structure of vinyl polymers,
Determination of molecular weights - molecular weight distribution in linear and

non linear polymers - Configuration of polymer chains - Rubber elasticity-
Statistical thermodynamics of polymer solutions - Phase equilibria
in polymer Systems - configuration and frictional properties of the

polymer molecule in dilute solution.

7. Surface Chemistry (CH 904/ 7 PG) (3 Credits)
introduction and thermodynamics of adsorption, the physical and chemical
adsorption of gases, treatment of solid adsorbent and gas adsorbed before
adsorption. the use of gas or vapor for determination of surface area and pore

size distribution, experimental techniques for studying the Gas-Solid Interface,

the types of adsorption-desorption (sorption) isotherms, the physical sorption of
gases by porous and nonporous solids, treatment of BET equation for adsorption

isotherms, assessment of Porosity, the special behavior of water.

8. Homogenous and Heterogeneous Catalysis (CH 904/ 8 PG) (3 Credits)
basic principles of catalysis, homogenous catalysts: structure, preparation and use,
heterogeneous catalysts: structure, preparation and use, poisons and acceleration of
catalysts, kinetics of catalyzed reaction, quantities aspects of catalysis by metals,
catalysis in energy conversion, catalysis in the heavy inorganic chemical industry,

application of Catalysis.
9. Colloids: Chemistry of colloidal State  (CH 904/ 9 PG) (3 Credits)

The nature of colloidal state, the different types of colloidal solutions, preparation of
colloidal solutions, purification of colloidal solutions, collegative properties of
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colloidal solutions, sources of charges for the colloid Particles, the important

application of colloids.

10. Liquid Crystals (CH 904/ 10 PG) (3 Credits)
What are liquid crystals (LCS) — thermotropic and lyotropic LCS, nematic, smectic
and cholosteric, discotic phases; director and order-parameter - Liquid crystalline
materials and properties - characterization of liquid crystalline phases - electronic
properties of liquid crystals - Transport phenomena - Optical properties of liquid
crystals. Theories of Liquid Crystal Displays (LCD) & photonic applications,
operation of twisted nematic display - nonlinear optical properties of LCs. electro
optical Properties of LCs. liquid crystal polymers (LCP) polymeric liquid phase

transitions in liquid crystals.

11. Photochemistry and Photobiology (CH 904/ 11 PG) (3 Credits)
Introduction, thermal versus photochemical reactions, earth’s atmosphere, the
greenhouse effect, photochemical smog, the essential role of ozone in the
stratosphere, photosynthesis | and I, mechanism of Vision, biological effects

of radiation, problems.

12. Environmental Chemistry and Catalysis in Atmospheric Pollution Control
(CH 904/ 12 PG) (3 Credits)

overview for environmental chemistry, natural environmental pollution, human
environmental pollution, treatment and disposal of chemical wastes, control of

air pollution, the Role of catalysis in atmospheric pollution control.

Electrolyte and Nonelectrolyte Solutions (CH 904/ 13 PG) (3 Credits)
Electrical conduction in solution, a molecular view of the solution process,
thermodynamics of ions in solution, ionic activity, colligative properties of electrolyte
and nonelectrolyte solutions, biological membranes, partial molar quantities, the
thermodynamics of mixing, Binary Mixtures of VVolatile Liquids, real solution
o) A glias

aaadl Aalall 2l )

)
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CH914  Advanced Biochemistry
ZY905 Advanced Animal Physiology

ST203 Biostatistics
ZY906 Advanced Immunology
ZY907 Molecular Biology
ZY908 Advanced Ecology
ZY900 Seminar
(uanadill) Al dda sal)
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ZY911 Advanced Cestoda

ZY921 Advanced Nematoda
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ZY931
ZY941
ZY910
ZY920

ZY914
ZY924

ZY934
ZY944
ZY910
ZY920

ZY915
ZY925

ZY935
ZY945
ZY910
ZY920

ZY916

Parasitic Protozoa
Special topic
Seminar

Research

Insect Morphology
Insect Physiology
Animal Pathology

Special topic
Seminar

Research

Endocrinology

Special topic

Reproductive Physiology

Comparative Animal Physiology

Seminar

Research

Haematology
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ZY926

ZY936
ZY946
ZY910
ZY920

72Y91
ZY927
ZY937
ZY947
ZY910
ZY920

ZY918
ZY928
ZY938
ZY948
ZY910
ZY920

Immunology

Haemapathology

Special topic
Seminar

Research

Microbial Genetic
Genetic Enginnering
Advanced Genetic
Special topic
Seminar

Research

Desert Ecology
Ecotoxicology
Population Ecology
Special topic
Seminar

Research

CH 914 ADVANCED BIOCHEMISTRY
A-Proteins (2hours)
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1. Functional Roles of Proteins in the Body .2- Amino Acids
Composition of Proteins . 3-Structure of Proteins .

B-Enzymes (4hours)

1-Classification of Enzymes. 2-Kinetics of Enzymes .3-Coenzymes:
Structure and Function .4-Inhibitors of Enzymes .5-Control of
Enzymes Activity .6-Enzymes Specificity .7-Mechanisms of Catalysis
.8-Regulation of Enzymes Activity.

C-Biological membranes (2hour)

1-Chemical Composition of Membranes .2-Structure of Biological
Membranes.3-Movement of Molecules Through Membranes .
4-Channels and Pores. 5-Passive Mediated Transport Systems .
6-Active Mediated Transport Systems.

D-Bioenergetics and oxidative metabolism (2hour)

1-Energy Producing and Energy Utilizing Systems
2-Thermodynamic Relationships and Energy-Rich Components.
3-The Tricarboxylic Acid Cycle .4-Electron Transfer .5-Oxidative
Phosphorylation.

E-Carbohydrates metabolism

I- Major Metabolic Pathways and Their Control (4hour)
1-Glycolysis .2-Glycolytic Pathway .3-Regulation of the
Glycolytic Pathway .4-Gluconeogenesis .5-Glycogenolysis and
Glycogenesis.

I1- Special Pathways (2hour)

1-Pentose Phosphate Pathway .2-Biosynthesis of :
a-Carbohydrates .b-Glycoproteins .c-Proteoglycans .

F-Lipids metabolism

I-Utilization and Storage of Energy in Lipid Form (2hour)
1-Chemical Nature of Fatty Acids and Acylglycerols.2-Source of
Fatty Acids.3-Storage of Triacylglycerols.4-Utilization of Fatty

58



Acids for Energy Production.5-Metabolism and Functional Rple
of Polyunsaturated Fatty Acids.

I1-Pathways of Metabolism of Special Lipids (4hour)
1-Phospholipids.2-Cholesterol.3-sphingolipids.4-Prostaglandins
and Thromboxanes.5-Lipoproteins.

G- Amino acids metabolism (4hour)

I- General Pathways

1-General Reactions of Amino Acids.2-Reactions of Ammonia.
3-The Urea Cycle.4-Regulation of Urea Cycle.5-Alternative
Reactions for Elimination of Excess Nitrogen.

I1- Metabolism of the Individual Amino Acids

1-Glucogenic and Ketogenic Amino Acids.2-Metabolism of
Individual Amino Acids.3-Folic Acid and One-Carbon
Metabolism.4- Nitrogenous Derivatives of Amino Acids.
H-Biochemistry of hormones

I- Peptide Hormones (3hour)

1-Hormones and Hor monal System.2-Major Polypeptide
Hormones and Their Actions.3-Formation of Polypeptide
Hormones.4-Synthesis of Amino Acid Derived Hormones.
5-Inactivation and Degradation of Hormones.6-Cell Regulation
and Hormone Secretion.7-Cyclic Hormonal Systems.8-Hormone-
Receptor Inactivations.9-Intracellular Actions-Protein Kinases.
I1- Steroid Hormones (3hours)

1-Structures of Steroid Hormones.2-Biosynthesis of Steroid
Hormones.3-Metabolic Inactivation of Steroid Hormones.
4-Cell-Cell Communication and the Control of Synthesis and
Release of Steroid Hormones.5-Steroid Hormones Transport.
6-Steroid Hormones Receptors.7-Specific Examples of Steroid

Hormones Action at the Cellular Level.
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ZY905 ADVANCED ANIMAL PHYSIOLOGY

A- Physical and chemical concepts :Water molecule,

Properties of water, water as A solvent solutions and their colligative
properties, solutions of electrolytes, the Handerson-Hesslbalch
equation, buffer system.

B-Homeostasis :

Introduction, essentials of regulatory systems, control theory,
effector mechanisms, regulation through nervous pathways,
regulation through endocrine pathways.

C-General osmatic & ionic balance and hormonal regulation :
Problems of osmoregulation, osmoregulatory organs,

external osmoregulatory organs of vertebrates, invertebrate
osmoregulatory organs, osmoregulaion in agqueous enveironments
and osmoregulaion in terrestrial enveironments.

D-Biological Rhythms :

Components of rhythms, Circadian rhythms, Geophysically
dependent rhythms, Lunar-related rhythms, Annual and sidereal
rhythms, biological rhythms, Homing and navigation biological
clock hypotheses.

E-Bioluminescence :

Introduction, Natur of bioluminescence, Occurrence of
bioluminescence among animals, The chemistry of light production,
Control of bioluminescence, and functional significance of
bioluminescence.

F-Animal chromatophores and regulation of color change :
Introduction, chromatophores structure, color changes in
animals, chromatophore system, functional significance of

chromatophores and color changes.
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G- Respiratory-Circulatory adaptations :

Diving animals, High-altitude adaptation, Gases and

buoyancy, Gas floats and swim bladders.

H-Generation and conduction of action potential :

Action potentials, ionic mechanisms of the action potential, the
basic for Knowledge of the action potential, ion channels and gates,
properties of action potentials, the strength-duration curve,
conduction of the action potential.

I- Synaptic Transmission :

Structure of the neuromuscular junction, overview of neuromuscular
transmission, synthesis of acetylcholine, quantal release

of transmitter, the acetylcholine receptor protein, synapses between
neurons (electrical synapses, chemical synapses, input-output
relations), transmitters in the neurons system

1 Identification of transmitter substances.

] Transmitters and putative transmitters in the central neurons
system (acetylcholine, biogenic amine

transmitters, amino acid transmitters, neuroactive

peptides).

J- Receptors and Effectors :

1.Sensation and neuromuscular transmission

a-Sensation.b-The sensory code.c-Transduction.

2.Neuromuscular transmission

a-The end plate potential. b-Trophic influences of nerve on

muscle. c-Composition of intracellar fluid (fluid exchange, electrolyte
exchange, water balance)

Advanced Physiology Lab. (Zy 905):

-Lab instrumentations — spectrophotometer, pH meter and balances

- -Chemicals and reagent preparations. -Animal Handling and
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Injections -Liver function tests -Kidney function tests -Reflex and
synaptic activities in mammals - Neuroanatomy and resting

potentails
- Electrocardiography and cardivascular test - Regulation of water

and salt balance by kidney.

62



7v906 Advanced Immunology & Hematology

Part one : Hematology

1- Introduction to general hematology (Basic hematology Principles)

2- Hematopoiesis: developmental stages of erythrocytes, leukocytes and platelets

3- The production, function, structure and destruction of the erythrocyte

4- The production, structure and function of hemoglobin, include the types of hemoglobin
and abnormal hemoglobin.

5- The production and function of the leukocytes

6- The production and function of the | platelets and the role of platelets in the blood
coagulation — primary hemostasis and secondary hemostasis (Normal Mechanisms of
Hemostasis), coagulation factors, and disorders of coagulation.

Practical :

Blood draw

Blood cells count (manual and Auto-methods) and blood film staining.

Estimation of Hemoglobin (manual and Auto-methods)

laboratory methods used in investigation of coagulation disorders Bleeding time, whole
blood coagulation time, one stage prothrombin time, partial thromboplastin time

Part Two:- Immunology

1- Overview of the Immune System: Introduction, basic concepts in immunology,
components of the immune system, principles of innate and adaptive immunity, Innate
immunity different lines and layers of defense, Pattern recognition in innate immune
system, The Cells and tissues of the immune system.

2- Antigens and immunogens — types of antigens — Immunoglobulin [Ig] (antibody[Ab])
classes and structures - Important Functions of Immunoglobulins. Immunoglobulin Genes

3- Introduction to Acquired Immunity (Third line of Defense): The basic components of the
acquired immune system including: The humoral immune response (antibody mediated
immunity {B cells}) and cell mediated immunity response (T cells). Immune response, active
& passive immunity.

4- Complement: Introduction, activation of complement, Regulation of the Complement
System, Biologic Effects of Complement

5- Immunologic Tolerance and Autoimmunity and immunodeficiency diseases

6- Hypersensitivity reaction

7- Major Histocompatibility Complex & Transplantation

Practical for immunology part:

Immunodiagnostic, Antigen—Antibody Reactions in the Laboratory, types of immunological
tests (principle of Precipitation tests, Angulations tests, immune-electrophoresis,

complement fixation tests, immunoflorescence tests, Enzyme-Linked Immuno-Sobant Assay
(ELISA)
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ST203 BIOSTATISTICS

M.Sc. Course of Biostatistics (3hours)

A- Short review of Descriptive Statistics. Measures of Central
tendency,

dispersion and skewness.

B-Probability and Laws of probability, Binomial, Poisson, and
Normal

distribution.

C-Theory of sampling and distributions. Sampling and Census.
Methods of drawing samples, simple random sampling and systemic
sampling

distributions of Means, t ,x 2 , F and sampling inferences.
D-Regression analysis and significance test of regression (Single and
Multiple Models). Correlation and interpretation of coefficient. Test
of

simple and multiple correlation.

E-Basic concepts of experimental designs. Designs single-Factor
experiments (CRD & RCBD & L.S.design). Two Factor(No blocking
"CRD" , One way grouping "'L.S.D""). Main effect confounding
"splitplot™.

F-Tests after experimentation (Least Significant Difference &
Duncan,s

Multiple Range & Revised L.S.D).

ZY907 ADVANCED MOLECULAR BIOLOGY
Syllabus of Molecular Biology for Master of Sciences Degree
A-Cells and macromolecules - cellular classification, subcellular

organelles , macromolecules .
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B-Nucleic acids - nucleic aced structure , chemical and physical
properties of nucleic acids .

C-Prokaryotic and Eukaryotic chromosome structure - prokaryotic
chromosome structure, chromatin structure, eukaryotic
chromosome structure, genome complexity .

D-Replication of Prokaryotic and Eukaryotic DNA .

E-DNA damage, repair and recombination- mutagenesis , DNA
damage , DNA repair , recombination .

F-Transcription in prokaryotic .

G-Regulation of transcription in prokaryotic - lac. & trp.
operon, regulation of transcription by alternative --- factors .,
H-Transcription in eukaryotic .

I- Regulation of transcription in eukaryotic .

J- Processing of RNA in prokaryotic & eukaryotic .

K-The genetic code and tRNA .

L- Protein synthesis - aspects of protein synthesis , mechanism of
protein syntheses , initiation in eukaryotes , translational control
and post translational events .

1. Tumor viruses and oncogenes — introduction to viruses,
oncogenes found in tumor viruses, categories of oncogenes,
tumor suppressor genes.

PRACTICAL

-Lab instrumentations. Working with nucleic acids @ Islation of
nucleic

acids from different organisms @ Measuring nucleic acids
concentration

& optical methods .

ZY908 ADVANCED ECOLOGY
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A- Ecological concept of biosphere-Ecospher.

B- Interactional of biospheric sheath and it,s application.

C- Ecological fitness, Biome, Ecocline, Equilibrim.

D- Process and theories of organisms distribution.

E- Environmental factor, Interaction, Law of tolerance.

F- Biological Species and Speciation.

G- Clines and subspecies, Bergmans, Glogers and Allens rule.
H- Species devirsity, Hypothesis and effecting factors.

I- The measurement of diversity.

J- Natural variation and Ecological stability.

K-Structur and dynamics of population.

L- Population estimates, Size spatial, distribution.

M- Population patterns, Age-distribution, Sex-ratios, Natality-
mortality,

Density.

N- Population growth, Malthusian-Logistic R-K selection,
Densitydependent

and Independent factors.

O- Population fluctuation and dispertion.

P- Social stress and physiological response.

Q- Environmental behavior and population regulation.

R- Biotic potential and population regulation.

S- Biocommunity structur and dynamic.

T- Biocommunity stratificantion-types.

U- Periodism of community: Diel, Lunnar, Annual, Endogenous,
Cycles.

V- Ectotonce and the concept of Edje effect.

W- Ecological dominance, territorialism in biocommnuity.

X- Ecological succession and coevolution in biocommnuity.
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Y- Enviromental planning.
Z- Ussing Information.

AA- Measuring the environment.

ZY900 SEMINAR

A clbdbal)

ZY911 ADVANCED CESTODA AND TREMATODA

course for graduate students .

The following points must be taken in consideration during the study
of

each parasite.

I- TheTrematoda

A-Intestinal Flukes

1-Fasciolopsis buski. 2-The Echinostomes. 3-The Heterophyes
Heterophyes. 4-Gastrodiscoides hominis

B- The liver Flukes

1-Clonorchis sinensis. 2-Opisthorchis Felineus. 3-Opisthorchis
viverrini. 4-Dicrocoelium dendriticum. 5-Fasciola spp.

C- The blood Flukes

1-Schistosoma mansoni. 2-Schistosoma japonicum. 3-Schistosoma
haematobium. 4-Schistosoma mekongi. 5-Schistosoma
intercalatum and other species

D- The lung Flukes

paragonimus ssp.

E-Uncommon trematode parasites of humans

1-Alaria. 2-Nanophyetus (Troglotrema) salmincola

F- Classification of Cercaria

I1- The Cestoda
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1-Diphyllobothrium latum. 2-Sparganosis . 3-Taenia solium.
4-Cysticercosis. 5-Taenia saginata. 6-Multiceps Multiceps
(Coenurus Disease). 7-Echinococcus granulosus.

8-Echinococcus multilocularis. 9-Echinococcus vogeli. Dipylidium
caninum10- Hymenolepis nana. 11- Hymenolepis diminuta. 12-
Genus

bertiella. 13- Genus mesocestoides (M. variabilis). 14- Genus
Imermicapsifer (I. madagas cariensis).

Notice : Each topic of the above courses followed with laboratory
work

according to available materials .

ZY921 ADVANCED NEMATODES

course for graduate students .

The following points must be taken in consideration during the study
of

each parasite.

I- The Intestinal Nematodes

1-Ascaris lumbricoides. 2-Ascaris vitulorum.3-Ascaris
megalocephala.

4-Toxocara cati.5-Toxocara canis.6-Visceral and ocular larva
migrans.7-Enterobius vermicularis.8-Ancylostoma duodenale.
9-Ancylostoma caninmum. 10-Ancylostoma tubeforme.11-
Ancylostoma

braziliense.12-Bunostomum trigonocephalum.13-Bunostomum
phldebotomum.14-Necator americanus. 15-Cutaneous larva migrans.
16-Strongyloides stercoralis.17-Capillaria philippinensis.18-Trichuris
trichiura and other species.19-Trichostrongylus spp..20-Anisakiasis.

21-Acanthocephala.
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I1- The Blood- and Tissue- Dweling Nematodes

1-Wuchereria bancrofti. 2-Brugia malai. 3-Brugia timori. 4-Loa loa.
5-Mansonella ozzardi. 6-Mansonella streptocerca. 7-Mansonella
perstans. 8-Onchocerca volvulus .9-Dracunculus medinensis.
10-Visceral larva migrans. 11-Angiostrongylus cantonensis.
12-Angiostrongylus costaricensis. 13-Gnathostoma spinigerum.
14-Trichinella spiralis.

Notice : Each topic of the above courses followed with laboratory
work

according to available materials .

ZY931 PARASITIC PROTOZOA

course for graduate students .

The following points must be taken in consideration during the study
of

each parasite.

Introduction — Classification - Epidemiology — Ultrastructure —
Nutrition - Life cycle - Pathogenesis and transmission - Host parasite
relationships - Brief mention of treatment - Control and prevention -
Emphasis is made - on native and endemic infection - Physiology of
the parasites - Immunology of parasites .

Components of control programes and development of integrated
control

programes :

I- Lumen-Dwelling protozoa

1-Entamoeba histolytica. 2-Entamoeba hartmanni. 3-Entamoeba
coli.4-Entamoeba polecki.5-Entamoeba gingivalis. 6-lodamoeba
butschlii. 7-Endolimax nana. 8-Naegleria fowleri. 9-Acanthamoeba

ssp.. 10-Dientamoeba fragilis. 11-Giardia lamblia (intestinalis).
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12-Balantidium spp.. 13-Chilomastix mesnili. 14-Trichomonas
hominis. 15-Trichomonas vaginalis. 16-Trichomonas tenax and
Foetus. 17-Enteromonas hominis. 18-Isospora belli and hominis.
19-Sarcocystis spp.. 20-Cryptosporidium parvum. 21-The
microsporidia. 22-Plasmodium vivax. 23-Plasmodium ovale.
24-Plasmodium malariae. 25-Plasmodium falciparum.
26-Trypanosoma brucei gambiense. 27-Trypanosoma brucei
rhodesiense. 28-Trypanosoma rangeli. 29-Trypanosoma cruzi.
30-Cutaneous leishmaniasis. 31-Mucocutaneous leishmaniasis.
32-Visceral leishmaniasis. 33-Toxoplasma gondii. 34-Pneumocystis
carinii. 35-Babesia spp. .36-Theileria spp.

Notice : Each topic of the above courses followed with laboratory
work

according to available materials .

ZY941 SPECIAL TOPIC
ZY910 SEMINAR
ZY920 RESEARCH

dands & _pdal)

ZY914 INSECT MORPHOLOGY
ZY924 INSECT PHYSIOLOGY
ZY934 ANIMAL PATHOLOGY
ZY944 SPECIAL TOPIC

ZY 910 SEMINAR

ZY920 RESERCH

Al (2 5! gl
ZY 915 GENERAL ENDOCRINOLOGY
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A-Hormones

1-definition. 2-classification and Biosynthesis.3-Receptors. 4-Release
B-Hypothalamic Hypophyseal System

Neurovascular theory:1-Releasing Hormones. 2-Inhibiting
Hormones.

3-Localization of hypothalamic Hormones and release.
4-Hypothalamic hypophyseal portal vasculature.

C-Cellular Transmission of Hormonal Signal

1-Steroid hormones (Intracellular Receptors). 2-Role of cyclic AMP
as

second messenger. 3-1P3 and DNA as second messengers.
D-Neuroendocrinology

1-Adenohypophysis. 2-Neurohypophysis. 3-Anatomy, Development,
Histology, Secretory process .

E-Gonadotrophic hormones (LH + FSH)

1-Chemistry and secretion. 2-Biological actions in male and female
production of gametes (spermatocytogenesis and oogenesis)
F-Prolactin

1-Chemistry. 2-Lactotroph. 3-Mammotrophic actions. 4-Suckling
and

Prolactin Release other actions-Role in the male.

G- Growth hormone

Chemistry, Biological actions, Somatotroph Release and secretion
(factors affecting release).

H- The Adrenals

a-Cortex

1-Gross Anatomy. 2-Cortico steroidogenesis, Corticoids,
Intermediary metabolism (Biological actions of cortisol),

(Blood pressure) anti inflammatory actions. 3-Stress and
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cortisol,Cushing,s Syndrome,Addison,s disease (Clinical
effects).4-Glucocorticoid Regulation CRH, ACTH chemistry
and secretion , Actions of ACTH, Regulation of ACTH release
noxious stimuli (factors elicit CRH secretion) . 5-Aldosterone
Chemistry, Biological secretion , Actions (Intestine, Kidney,
Salivo glands) , Regulation.

b-Medula

1-Histology, Biological Actions of it,s hormones
(Noreinephrine and Epinephrine). 2-Neurohypophysis
hormones. 3-Chemistry and secrerin of Oxytocin and
Vassopressin (antidretic hormone ADH) . 4-Biological actions
of Oxytocin (Role in milk ejection and Role of ADH in water

retention and urine volume.

Endocrinology lab (Zy 915):

- Studing of some of animal glands (anatomy and Histology) -
Measurments of metabolic rate in different animals - To study the
effect

of thyroid gland in metabolic rate of the rat. - Insuline regulation of
blood glucose - Effects of catecholamins on heart beat - Relationship
of metabolism to surface area and body weight. - To investigate the
effects of glucose, insuline and epinephrine on diabetes

- Detremination of LH, FSH and T4 . - To gain an understanding of
the

equipment used for detecting radioactivity and studing endocrine

functions

ZY925 METABOLIC ENDOCRINOLOGY
A- Thyroid gland Hormones
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Anatomy, Hypothalamic, Pituitay control of TSH secreton, TSH
(Thyroid stim. Hor.), Thyroglobulin, TSH effects on thyroid gland,
Thyroid homous (synthesis and secretion), Mechanism of Action of
thyroid hormone, Biological action, Effects of thyroid deficiency and
excess (hypothyroidism) (goiter) and Hyperthyroidism (Graves
disease)

B- Calcium and phosphate homeostasis

Calcium exchange and pattern of it,s regulation

1.parathyroid hormone (PTH)

Synthesis and secretion - Effects of PTH on Bove, kidney and
Intestine-

Mechanism of Action - Hypoparathyroidism + Hyperparathyroidism.
2.Calcitonin

Synthesis and chemistry, secretion - Biological effects - Mode of
Action.

3.Vitamin D and it,s Deviations

Chemitry and Metabolism - Biological actions - Mode of action.

C- Carbohydrate Metabolism — Glucose

Pancreatic hormones - Pancreas islets of langerhans - Anatomy and
Histology.

1-Insulin — chemistry and metabolism secretion. 2-Glucagon —
chemistry, Biosynthesis, Metabolism, secretion. 3-Somatostatin —
chemistry — Biosynthesis and secretion. 4-Biological effects of
Insulin Hypoglycemia, hyperglycemia and Insulin ,Diabetes
mellitus, Insulin lack Biological effects of glucagone. 5-Biological
effects of Somatostatin.

D-Gastro Intestinal hormones

Secretin — Gastrin — Glucagon — Cholecystokinin (CCK) — Motilin —

Pancreatic — polypeptide , chemistry , secretion and Biological
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E- Water Metabolism

Hypothalamic control of water balance - Hormonal control of thirst
water

Drinking (ADH).

ZY935 REPRODUCTIVE PHYSIOLOGY

A-Female

1. Female Reproductive Organs in different species

Oogenesis and folliculogenesis - Primordial Gonocytes - Sex
differentiation of the Gonads - Course of Oogenesis in different
species -

Relationship between oocyte and fol..... - Development of Follicle
types.

2. Estrous Cycle (4 h)

Length, cycle phases, type of cycle in different species - Hypothalamo
pituitary — ovarian relationship.

3. Ovulation (2 h)

Morphology of oocyte at ovulation and stage of - maturation -
Transport of oocyte site of Fertilization.

B-Male

1. Male Reproductive organs and semen (4 h)

The Scrotum - Seminiferous tubules - Blood testis barrier -
Testicular Spermatozoa - Epididymis and sperm maturation - The
accessory glands - Anatomy and secretion in different species —
Semen —

Spermatozoa - Seminal plasma sperm transport.

C- Fertilization
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Capacitation, acrosome, reaction, sperm, penetiration, consequences
of Fertilization .

D- Embryo Deveploment (4 h)

Cleavage - Blastocyst formation - Embryo metabolism - Implantation
and development of the conceptus - Ovum implantation - Uterine
adaptation - Nature and origin of Extraembryonic membranes -
Growth

of the conceptus and formation of the placenta - Types of placenta in
different species.

E- Hormonal Mechanisms in pregnancy and partusition (4 h)
Maternal ovaries and pituitary gland - Mammary gland - Placental
endocrine factors and placental lactogens - Stages of parturition and
Hormonal regulation.

F- Post-partum Events (2 h)

1-Uterine involution. 2-Ovarian recyclicity. 3-Problems associated.
G- Some Techniques in Reproductive physiology (4 h)

1-Control of Ovulation. 2-Estrus synchronization. 3-Superovulation.
4-

In vitro fertilization. 5-Artificial Insemination. 6-Embryo Transfer.
7-

Embryo Sexing. 8-Embryo Clonning.

Laboratory of physiology of reproduction (Zy 935)

- Anatomy of male and female reproductive organs. - Testicular
hormones and spermatogenesis. - Ovarian hormones and estrus
cycle.

- Factores effecting featus - Pregnancy test - Effect of hCG injection
on poor fertile rabbits - Teratogenic effect of some drugs on albino

mouse featuses - Observation on female antifertility in rabbits
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ZY945 COMPARATIVE ANIMAL PHYSIOLOGY

A-The animals and it,s environment

1-Physiological composition for environmental change. 2-Nature of
the interaction with the environment. 3-Light, temperature, water
and

electrolytes .

B-Osmotic balance and Hormonal Regulation

1-Physical principles of fluid and soluble exchange. 2-Osmotic
conformity in cells. 3-Osmoconformers. 4-Limited hyperosmotic
regulation. 5-Adaptation to sea water, Fresh water, Soil and
endoparasitic environment. 6-Osmoregulation in : Insects, Fishes,
Amphibia, Reptiles, Birds and Mammals . 7-Hormonal control of
osmotic and ionic balance .

C-Comparative Biochemistry and physiology of Digestion
1-Digestion. 2-Comparative biochemistry of digestive enzymes.
3-Biochemical adaptation to diet. 4-Mechanisms of food intake.
5-Overview of alimentary canal systems in invertebrates and in
vertebrates. 6-Motility of alimentary canal. 7-Gastro intestinal
Secretion. 8-Absorption.

D-Sensory Mechanisms

1-Receptor cells as sensory transducors. 2-Chemoreception in
invertebrates. 3-Chemoreception in Insects. 4-Chemoreception in
vertebrates. 5-Cellular mechanisms of chemostimulation. 6-
Mechanoreception, Photoreception and Equilibrium. 7-Cellular basis
of sensitivity to mechanical stimulation. 8-Touch, Motion and stretch
receptors. 9-Sound receptors and Equilibruim. 10-Eyes of
vertebrates.

11-Visual pigments and the compound eyes of arthropods .

E-Circulation of blood
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1-General plan of circulatory systems. 2-The mammalian heart. 3-
Eectrical activity of the heart. 4-Fluid compartments. 5-Pressure and
flow in vertebrate circulatory systems. 6-Peripheral circulation in
invertebrates. 7-Types of hearts. 8-Vertebrate systemic hearts,
Molluscan hearts and Tuniiata . Hearts of spirders , scorpions and
insects. 9-Regulation of blood flow. 10-Cardiovascular control by
central nervous system. 11-Cardiovascular responses to exercise and
diving.

F-Respiration and Gas Exchange

1-The atmosphere and solubility of gases. 2-Aquatic respiration. 3-
Respiration in air. 4-Respiratory organs, mammalian lungs,
Airbreathing Fish, bird respiration and insect respiration. 5-Blood :
Oxygen transport in blood - Oxygen dissociation curves - Carbon
dioxide transport in blood - Respiratory pigments - Respiratory
adaptation during exercise and for diving - Regulation of
Respiration.

G-Animal energetic and temperature relations :

Effects of temperature on animals, temperature relations of
ectotherms, temperature strategies of the heterotherms, temperature
relations of endotherms, thermostatic regulation of body
temperature, and dormancy.

H-Electric organs and electroreceptors

Production of electric discharges electroreception, Behavioural

and neural control.

I- Body temperature regulation :

1. Body temperature ;

Oral and rectal temperature, skin temperature, mean body
temperature.

2. Factors influencing body temperature ;
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Principles of physiological heat transfer, External heat transfer to
the environment (Radiation, Convection, Coduction).

3. Internal heat transfer.

4. Partitional heat exchange.

5. Heat transfer within the body

Internal heat distribution. - Effector system.(Circulation, Effective
body

insulation, Counter current heat exchange, Sweating, Shivering)
6. The thermoregulatory system -Thermoreceptors.

7. Hypothalamic integration and temperature control.

8. Acclimation to environmental conditions :

Acclimation to heat. - Acclimation to cold.

ZY910 SEMINAR

ZY920 RESEARCH
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ZY916 HEMATOLOGY

PART ONE. GENERAL HEMATOLOGY

1. INTRODUCTION TO HEMATOLOGY

2. HEMOPOIESIS

I. The hematopoietic Theory.

ii. The anatomical locations at which hematopoiesis takes place
during

different stages of human development.

iii. The “pluripotent hematopoietic stem cells” and “committed
hematopoietic progenitor cells” (consider particularly properties
of self-renewal and potential for proliferation and differentiation).
Iv. The major, morphologically recognizable stages of granulocytic,

erythroid and megakaryocytic differentiation.
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v. Release of mature blood cells from the bone marrow to blood
stream.

vi. The mechanism by which hemopoietic growth factors function
(i.e.,

the nature of the ligands and the interplay between ligands,
receptors and major signal transduction pathways).

vii. The cellular source and functions of SCF, IL-3, IL-6, G-CSF,
GMCSF,

erythropoietin and thrombopoietin.

3. ERYTHROCYTES PRODUCTION AND DESTRUCTION

I. The erythron (Maturation sequence of erythrocytes)

ii. Erythrocyte general properties as a flexible biconcave disc

Iii. The erythrocyte membrane.

iv. Metabolism of erythrocytes (The glycolytic and hexose
monophosphate shunt pathways, producing energy and NADPH).
v. Erythrocytes kinetics and survival.

vi. The biosynthesis and the structure of hemoglobin and the types of
hemoglobin present in normal neonates, adults, and Hb derivatives.
vii. The hemoglobin as an oxygen carrier, and the main features of
the

oxygen dissociation curve.

viii. Reticulocyte and its clinical significance

IX. Iron metabolism.

X. The life span and fate of the normal erythrocyte (RBC
destruction).

xi.4. LEUKOCYTES

I. Leucopoiesis

Il. The types and structure of leukocytes present in normal blood.

iii.Monocyte/macrophage maturation from stem cell to monocyte.
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Iv. Monocyte to macrophage.

v. The name of the growth factors involved in the production of
neutrophils and monocytes.

vi. Lymphocytes maturation, and morphologic variations.

vii. Functional and immunophenotypic differences between B-cells
and

plasma cells

viii. The Major Function of leukocytes.

iIX. The important causes of major changes in the number of blood
Leukocytes

5.PLATELETS MATURATION AND FUNCTION

I. Platelet Production and function (historical aspects, precursor cell
development).

Ii. Vascular integrity. (include the platelet role in vascular integrity).
li.Platelet constitute, structure., and Function.

iv. Platelet activation and von Willebrand Factor (activation and
adhesion, aggregation, clot retraction, and platelet inhibition).

6. NORMAL HEMOSTASIS

I. Coagulation factors.

Ii. The role of Vit-K in coagulation.

1. Grouping of blood clotting factors.

iv. Coagulation and platelets activity.

v. The clotting cascades (intrinsic and extrinsic and the common
pathway).

vi. Regulation of hemostasis by protein C and S.

vii.Fibrin lysis.

7. AUTOMATION IN HEMATOLOGY

8. QUALITY CONTROL AND ASSURANCE

PART TWO-A: HEMAPATHOLOGY

80



(ERYTHROCYTE DIORDER AND COAGULATION DISORDER)
1. INTRODUCTION TO ANEMIA:

I. Blood cells morphology in health and diseases.
ii. Definition of anemia.

1i.Causes of anemia.

Iv. Mechanisms of anemia.

v. Classification of anemia.

vi. Physiological adaptations to anemia.

vii. Interpretation of abnormal hemoglobin concentration.
viii. Clinical findings.

iX. Consequences of anemia

X. Diagnosis of anemia.

a. History and physical examination.

b. Laboratory diagnosis of anemia.

2. IRON DEFICINCY ANEMIA

I. Introduction.

ii. Iron metabolism:-

a. Distribution of iron.

b. Absorption of iron.

c. Transport of iron in the body

d. Storage of iron in body.

e. Normal iron requirements

iii. Iron Deficiency anemia:-

a. Historical aspect.

b. Causes of iron deficiency.

c. Stages of iron deficiency.

d. Clinical features of iron deficiency.

e. Consequences of iron deficiency.

f. Laboratory diagnosis of iron deficiency (peripheral blood,
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erythrocytes protoporphyrin studies, iron studies, serum
transferrin receptors assay, and bone marrow studies)
g. Treatment of iron deficiency anemia.
Iv. Sideroblastic anemia:

. Classification of sideroblastic anemia.

. Pathophysiology of sideroblastic anemia.

. Hereditary sideroblastic anemia.

1
2
3
4. Acquired sideroblastic anemia.
5. Clinical features.

6. Diagnosis of sideroblastic anemia.

3. MEGALOBLASTIC ANEMIA

a. Megaloblastic anemia.

I. introduction.

Ii. Morphology (peripheral blood morphology, and bone marrow
morphology).

iii. Clinical presentation.

Iv. Vitamin B12 metabolism.

v. Causes of Vit. B12 deficiency.

vi. Folic acid metabolism.

vii. Causes of folic acid deficiency.

viii. Diagnosis of megaloblastic anemia.

xv. Treatment of megaloblastic anemia.

X. Consequences of megaloblastic anemia.

b. Non-megaloblastic anemia:

I.Introduction.

Ii.Due to liver diseases.

iii.Due to alcoholism.

iv.Due to reticulocytosis (stimulated erythropoiesis)

4. HEMOLYTIC ANEMIA
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a. Intracorpuscular defects.

1. hereditary defect of red blood cell membrane.
3. Erythrocyte enzyme disorder.

b. Extracorpuscular defects

1. Immune hemolytic anemia.

2. Non-immune hemolytic anemia.

5- HEMOGLOBINOPATHIES AND THALASSEIMIA:
1. HEMOGLOBINOPATHIES

a. Definition of hemoglobinopathies.

b. Molecular abnormality and abnormal states.
c. Geographic distribution of hemoglobinopathies
d. Hemoglobin S.

1. Definition, History, and etiology

2. Sickle cell disease.

a. History.

b. Genetic inheritance.

c. Etiology and pathophysiology.

d. Clinical features.

e. Laboratory diagnosis.

f. Treatment.

3. Sickle cell trait:-

a. Clinical feature.

b. laboratory diagnosis.

e. Hemoglobin C

a. Etiology and pathophysiology

b. Clinical feature.

c. laboratory diagnosis.

f. Hemoglobin E

a. Etiology and pathophysiology
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b. Clinical feature.

c. laboratory diagnosis.

g. Hemoglobin C-Harlem

a. Etiology and pathophysiology

b. Clinical feature.

c. laboratory diagnosis.

h. Hemoglobin O Arab

a. Etiology and pathophysiology

b. Clinical feature.

c. laboratory diagnosis.

j. Interaction of hemoglobin S with other hemoglobin
variants

k. Hemoglobin M.

L. Unstable hemoglobin.

M. Hemoglobin with increased and decreased oxygen
affinity

2. THALASEMIA:-

a. Definitions, history and etiology.

b. Types of thalassemia

1. -thalassemia (pathophysiology, types of _thalassemia, clinical
features, diagnosis)

2. Hemoglobin Lepore

3. Hereditary persistence of fetal hemoglobin.

4. -thalassemia (types of _-thalassemia, clinical
feature and diagnosis).

5. differential diagnosis of thalassemia.

6- HYPOPROLIFERATIVE ANEMIA

1. Introduction

2. Aplastic anemia
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a. incidence.

b. pathophysiology

c. Classification and etiology of aplastic anemia.

d. Clinical features.

e. Laboratory findings

g. Differential diagnosis.

3. Pure red cell aplasia.

a. Acquired acute and chronic pure red cell aplasia.

b. Diamond-Blackfan syndrome.

7. MISCELLANEOUS ERYTHROCYTE DISORDERS:-
I. Acute blood lose anemia.

Ii. Anemia of chronic renal failure.

Iii. Endocrine Disorder anemia.

Iv. Anemia of viral infections

v. Anemia of chronic Diseases

vi. Anemia associated with liver diseases.

PART TWO-B : HEMAPATHOLOGY

(HEMOSTASIS DISORDERS AND LEUKOCYTES DISORDERS)
1. PLATELET ANOMALIES AND HEMOSTASIS DISORDERS
A. Platelet and Vascular Disorders

I. Thrombocytopenia

ii. Thrombocytosis.

Ii. Qualitative platelet disorders.

Iv. Vascular disorders

a. Acquired vascular disorders

b. Acquired vascular disorders.

B. Coagulation Disorders

I. Approach to bleeding disorders.

Ii. Laboratory screening tests.
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Ii. Hereditary coagulation disorders.

Iv. Acquired Coagulation disorders.

v. Fibrinolytic disorders.

2. Disorders Of Leukocytes

A. Benign Disorders of leukocytes

I. Quantitative disorder of neutrophil.

Ii. Nuclear/morphologic alterations of granulocytes.
Iii. Cytoplasmic /morphologic alteration of granulocytes.
Iv. Quantitative disorder of monocyte.

v. Cytoplasmic /morphologic alteration of monocytes / macrophage
vi. Lymphocyte disorders

vii. Morphologic alteration of lymphocytes.

B. Leukemia

I. General classification of leukemia.

a. Subclassification of acute leukemia.

b. Subclassification of chronic leukemia

Ii. Acute leukemia

a. Acute myeloid leukemia (AML)

b. Acute lymphoid leukemia (ALL)

Iii. Chronic leukemia

a. Chronic lymphocytic leukemia

b. Chronic Myelogenous leukemia

iv. Malignant lymphoproliferative disorders.

a. Introduction.

b. Hodgkin's disease

c. Non- Hodgkin's disease

d. Plasma cell Dyscrasia

1. Multiple myeloma.

2. Plasma cell leukemia
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v. Treatment of leukocyte Neoplasia

a. Chemotherapy.

b. Radiotherapy

c. Bone morrow transplantation

d. therapy for acute and chronic leukemia.

e. Therapy for lymphoproliferative disease

C. Myeloproliferative Disorders

I. Introduction:-

a. classification of Myeloproliferative Disorders
b. Pathophysiology.

c. General features

Ii. Chronic Myelogenous leukemia.

ii. Myelofibrosis with myeloid metaplasia

iv. Polycytemia vera.

v. Essential thrombocythemia
HEMATOLOGY PRACTICAL

1. Safety in hematology laboratory.

2. Collection and handling of blood samples.

3. Anticoagulants and their effect on cells morphology.
4. Reference Range and normal value.

5. Routine testing in hematology.

I. Manual cell counts (RBC, WBC and Platelet)
1. Hb determination.

iii. Microhematocrit (PCV)

iv. Red blood cell index.

v. Reticulocyte count

vi. Erythrocyte sedimentation rate (ESR)

vii. Preparation and examination of peripheral blood smear.

viii. Differential count
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6. Bone marrow overview (aspirate and biopsy)
7. Hemolysate preparation.

8. Laboratory evaluation of coagulation

I. specimen collection and processing

Ii. Laboratory investigation of primary hemostasis.
a. Bleeding time.

b. Platelet aggregometry.

c. Capillary fragility test.

Iii. Laboratory investigation of secondary hemostasis.
a. Prothrombin time

b. Activated partial thromboplastin time.

c. Thrombin time.

d. Quantitative fibrinogen.

Iv. Tests to evaluate factor deficiency.

9. Blood cell morphology in health and diseases.
10. Investigation of anemia:-

I. Investigation of iron deficiency anemia.

Ii. Investigation of megaloblastic anemia.

iii. Investigation of hemolytic anemia.

Iv. Investigation of hemoglobinopathies.

v. Investigation of thalassemia.

vi. Investigation of hemostasis disorders.

11. Investigation of Leukemia.

12. Special stains and cytochemistry techniques.
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ZY917 MICROBIAL GENETICS
Syllabus of Microbial Genetic for Master of Science Degree

# Introduction ( the microbial world )
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# Prokaryote cell stracture.

# Prokayote growth and cell cycle.

# Tecchniques used to study prokaryote cells.
# Mutation & mutagenesis.

# Recombination & transposition .

# Plasmids

# Bacteriophages.

# Replication of Bacteriophages.

# Transformation

# Transduction .

# Conjugation .

# Virus structure, proteins & nucleic acids.
# Viruses infection & immune system.

# Viruses vaccines & antiviral chromatherapy.

MICROBIAL GENETICS lab (Zy 917):

Strains ( purity, sources, pedigrees and genetic maps, storage )
@ Bacteriophages ( purity, sources, pedigrees and genetic maps,
storage ) . @ Mutagenesis . @ Transformation, Transduction &

Conjugation .

ZY927 GENETICS ENGINNERING

Syllabus of Genetic Engineering for Master of Science Degree#
Introduction ( Advent of gene cloning, gene cloning,
importance of gene cloning, the impact of recombinant DNA
technology on research and biotechnology ).

# Enzymes used in gene manipulation.

# Purification of DNA/ RNA .

# Manipulation of nucleic aced .
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# Cloning Vectors for Pro. & Euokaryotic organisms.

# Introduction of DNA into cells.

# Cloning strategies and genes libraries in Pro. &
Euokaryotic organisms .

# Recombinant selection & screening .

# Studying gene and genome structure ( study the location of
a cloned gene, DNA sequencing, genome structure ).

# Studying gene expression ( transcription, translation &
regulation of translation product of a cloned gene ).

# The polymerase chain reaction ( PCR ) & applications of
PCR.

& Application of recombinant DNA technology in Biology ,
Medicine & Industry .

GENETICS ENGINNERING lab (Zy 927)

Plasmid cloning & transcription invitro .@ nucleic acids
detection & labeling . Constructing and analyzing
recombinant DNA . @ Vector maps . @ Genomic cloning &
mapping . @ cDNA synthesis and cloning . @ Protein

analysis .

ZY937 ADVANCED GENETICS

Syllabus of Advanced Genetics for Master of Science Degree

1. Genes in pedigrees (Mendelian pedigree patterns, Complications to
the basic pedigree patterns, Mosaicism and chimerism, Factors
affecting gene frequencies, Nonmendelian characters).

2. Organization and expression of the humen genome (Organization
of

the human genome, Organization of the human genes, Human gene
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expression, The unique organization and expression of
immunoglobulin and TCR genes).

3. Human multigene families and repetitive DNA (Principle of
repetitive DNA and multigene families, Multigene families ,
Extragenic repeated DNA sequences and transposable elements).

4. Footprints of evolution (Evolution of : mitochondrial genome,
humen sex chromosomes, gene structure).

5. Mutation and instability of human DNA (Mutation and
polymorphism, Pathogenic mutation, the pathogenic potential of
repeated sequences).

6. Somatic mutation and cancer (Oncogenes, Activation of
protooncogenes, Tumor suppressor genes, Mutator genes, Somatic
mutations in noncancerous diseases).

7. Genetic mapping (Genetic and physical map distances, Genetic
markers, Two-point and multipoint mapping).

8. The Human Genome Project (Human genetic maps,Physical maps
of the human genome, Ancillary projects, Data storge and access in

the human genome project).

ADVANCED GENETICS lab (Zy 937)
Methods for delivering DNA to target cells & tissues .@ DNA
& its use in gene therapy. @ Gene therapy for single gene

disorder . cancer & infection diseases .

ZY947 SPECIAL TOPIC

Notice : Each topic of the included courses followed with laboratory
work

according to available materials .

ZY910 SEMINAR
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ZY918 DESERT ECOLOGY

Syllabus of desert ecology for master of science - degree.

3 hrs/week Theory

Postgraduate study

This subject, deals with terrestrial ecosystems with particular
emphasis on arid zones. It starts with the main features and the
general structure of terrestrial ecosystems followed by a brief look at
the major biomes on Earth. The main body of the subject will deal
with desert Ecology ( especially the sahara ) in terms of climatic and
geograbhic asects as well as with the types and patterns of
adaptations of their flora and fauna .

1. INTRODUCTION :

- the main features and limiting factors in terrestrial ecosystems .
- the general structure of terrestrial communitites :

- primary producers : the raunkaier life-form system for plant
classification .

- primary consumers : herbivores ; ruminants ; grazers and
grazing ; pollinators .

- detritivores; carnivores ; decomposers .

2. CLASSIFICATION OF TERRESTRIAL ECOSYSTEMS :

- general classification according to temperature and

precipitation .

- classification according to climax vegetation, the biomes : brief
description of climate, seasons, fauna and flora .

- terrestrial zones of north africa : brief description of desert,

semi-desert steppe and savanna (Guinea, sahel and sudan

92



savannas) .

3. DESERT ECOSYSTEMS, THE SAHARA:

- main desert types in the world : subtropical, rain-shadow,
continental and cool coastal deserts .

- the sahara :

- history .

- physical factors :

- global wind circulation and the sub-tropical high pressure belt .

- radiation , temperture, precipitation, humidity .

- major saharan zones: hammada, serir, sand seas, wadis and oases.

- Sand dunes: main types and relation to wind; stabilization methods

- Desert plants :

- The flora of the sahara .

- Adaptations :

- Morphological adaptations .

- Physiological adaptations .

- Adaptations related to seasonality .

- Utilization : uses and potential uses of desert plant
species and products; suitability for agriculture .
- Desert animals :

- The fauna of the sahara .

- Adaptations :

- Morphological adaptations.

- Physiological edaptations .

- Behavioural adaptions .

- Circadian rhythms .

- Aestivation .

- Escape and retreat .
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- Endangered species; protection .

- Utilization : uses and potential uses; game ranching and
husbandry .

Notice : Each topic of the above courses followed with laboratory
work

according to available materials .

ZY928 ECOTOXICOLOGY

Syllabus of Ecotoxicology for master of science - degree.

A-The concept of Toxic, Toxicology- Ecotoxicology :

1-Kinds of Toxic.2-Movement of toxic substance in Environment .3-
Chemical concentration and persistence.4-Biological concentration
and discrimination.5-Bioacumulation of toxic substance.
B-Classification of toxic agents :

1-Direct and indirect effects.2-Factors affecting toxicity.3-
Temprature, duration of exposure.4-Mode of action.5-Behavioural
effects, physiological.6-Pathological effects, effect on reproduction.
C-Metabolism of toxic agents :

1-Simple diffusion.2-Catalysed.3-Active transport.4-Absorption
byskin,

respiratory system, tissues.

D-Excretion of toxic agents :

1-Excretion by kindy.2-Excretion by skin and hair.3-Bile excretion.
4-

Other routes of excretion.

E-Persistence of toxic agents in body :

1-Plasma proteins.2-Toxicant in liver and kidney.3-Toxicant in
bone.4-Toxicant in fates cell.

F-Toxicity of heavy metals :
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1-Ecological and biological Importance of (H.M).2-
Bioacumulation of (H.M) in food chains .3-Bioacumulation of
hydroecosystem.4-Transfer of (H.M) from soil water to plants.5-
Biomonitoring toxicants.6-Process of Information.

Notice : Each topic of the above courses followed with laboratory
work

according to available materials .

ZY938 POPULATION ECOLOGY

Syllabus of population ecology for master of science - degree.

- Basic concept in population Ecology :

Population as unit of study

Structur and dynamics, population size.

Population Drganization, populationequilibrium.

Population processes, population system.

- Attributes of population:

Biological attributes of population, Variability, Distribution,
Abundance, Density, Despersability, Despersion.

- Population growth:

Concept and types of growyh, time relative Population trend, Phases
of

population growth, Growth curves, Growth parameter, Natality,
Mortality.

- Life tables:

Concept and development., time-specific life table, Age-specific life
table, Survivorship curves slightly, convex, concave, Intermediate,
Stair-step type, Birth and Death rate, Life expectancy, population
age-structur, Prediction theory.

- Regulation of population size:
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Concept of population regulation, Density-dependent and
independent

factor, Despersal, Natural selection, Existent condition, Isolation,
Constancy of the selective facters, randk selection.

- Population Fluctiuation:

Seasenal and Nonseasonal fluctiuation, Periodic and Rondom
fluctiuation, territorialism, Dominace hierarchies, Aggregation and
Alles principle, Ecological stress, Social stress.

- Internal distribution patterns:

Population growth and carring capacity, place and food effect,
diapuse

effect, Cyclic oscillation, Population variations, Theories of violent
oscillatory types.

- Pop-Demographic techniques:

Innate capacity for increase in numbers, Species interactions,
Competition, Predation, Parasitism Mathematical models,
Laboratory and Field studies.

- Biological control:

The concept of Biological control, Applied Biological control, Natural
control, Microbial control, Biological control management, Economic
ingury level, Equitlibrum position.

- Population Estimates:

Method of Estimation, Dirct count, Capture and relase, Hanson

Estimater method, Sex ratio and kalker law, Application studies.
ZY948 SPECIAL TOPIC

ZY910 SEMINAR
ZY920 RESEARCH
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10| < ) Dissertation (PGB13 10 6
ilalal) Alu
00 Research Methods (PGB4) 00| Pass

(s s la + gkl lislu ) Jalad 3 Ledlas g dae Al &) 84l -

(es Qlislu + (5 B Baal g delu ) Jalai 2 Lgilaa g aae Al <l j8all -

(PGB 1, 2, 3 & 4) ke Js¥) Juaidll (& alldlal) Gy -

(PGB 5, 6, 7 & 8) <l ia (Al Juadll (& calldal) () -

(PGB 9, 10, 11 & 12) <, e G} Juadl) (8 qulldal) (i y -

A Al Jai g Alu ) cilliaia Jlasia Aaadl £ o) B callal) fay a1 Juadll b -

(Sl s gina ) Al jall i)y 8all Ciua g
1. Plant growth & development (Plant Physiology) PGB 1 (3 credits)
Aims and scope of developmental biology, patterns of development,
problems of development, principles of development, differentiation,
properties of the differentiation state, the course of differentiation,
nucleus and cytoplasm, nuclear and cytoplasmic interaction, meiosis
and the significance of sexual reproduction, production of gametes
and initiation of development, gametes, fertilization and early
development in plants, hormones and environmental control of plant
development, growth and differentiation of seedlings, development of
root, development of shoot, hormonal control of shoot and root
development, the dynamics of growth
Practical Part:
Experiments:
1- Show exponential pattern of growth (cells or organs) such as
numbers, volume, weight, surface area, height of plant and even
protein content.
a- Relative growth rate (RGR):
RGR = LnWo-LnW1/t, -t
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W1 = dry weight at t;
W:> = dry weight at t>

b- Leaf area ratio (LAR)
A=L/W = LitLo / W1+tW?

c- Relative leaf-growth rate:

RLGR = (dw/dt)/W = L/W x (dw/dt)/L

2- Effect of GA in stimulating lettuce hypocotyls growth.
3- Development of pollen grain.
4- Effect of day-length on flowering of long and short day plants.
5- The time curves for cell lengthening in wheat roots in response to

different concentrations of Auxin (NAA).

2. Biostatistics & Experimental Design PGB2 (3 credits)
Introduction, probability, distribution of dominant characters,
analysis of variance, multiple comparison, estimation of variance
components, transformation of data experimental design, completely
randomized design, completely randomized block design, latin

square.

3. Advanced Microbiology PGB 3 (3 credits)
Introduction to microbiology, prokaryotic cell: bacteria, chemistry of
the fungal cell, biosynthesis, nitrogen metabolism, amino acids
biosynthesis, industrial use of fungi, viruses, microorganisms and
disease, environmental microbiology
Practical part:

1- Bacterial media and growth requirements.

2- Media preparation and sterilization methods.
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3- Determination of oxygen requirements by
different method.

4- Growth of anaerobic bacteria.

5- Staining methods for bacteria and spores.

6- Food, water and soil microbiology

7- Some bacterial micro-techniques.

8- Industrial microbiology and production of
useful compounds (i.e. enzymes,

antibiotics...etc.).

4. Research Method PGP 4 Pass
The student should study thesis writing and design of tables and
figures. The student should learn how to comment on the results

obtained and discuss the results.

5. Cell Biology &Plant Genetics PGB 5 (3 credits)

Meiosis, genetic interaction, sex inheritance, genes on some
chromosomes, using statistics in genetics, chemistry of the gene,
chemistry of nucleic acids, Physical structure of DNA, models of
DNA replication, the DNA molecule & crossing over at molecular
level, DNA replication,molecular interaction in transcription and
translation, non-chromosomal genetic information, biological
implications of genetic information in organelles, the genome of
chloroplast, information transfer, initiation of transcription in
Prokaryotes, initiation of transcription in Eukaryotes, promoters and
effective molecules, termination of transcription in eukaryotes, the
gene and its mRNA transcription.

Practical Part:
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1. Gene maps, variation in both DNA and in proteins, mutation
induction and selection and DNA polymerase chain reaction.

2. Structure and function at the cellular, sub-cellular, and molecular
levels.

3. Experiments to include use of the microscope,
immunofluorescence, sub-cellular fractionation, and electrophoresis.
4. DNA technology including an introduction to the basic concepts
pertaining to the emerging field of genomics. Describing key
molecular methods (cloning, sequencing, blotting, PCR) and how
they are used in gene analysis.

5. Plant cellular processes, including cytokinesis, cell expansion, tip

growth, cell-to-cell communication, and intracellular protein sorting.

6. Plant Chemistry PGB6 (3 credit)
Solutions, chemistry of photosynthesis, chemistry of respiration,
enzymes, vitamins, glycosides, chemistry of Plant pigments chemistry
of plant hormones, chemical composition of cellular membranes:
phospholipids, glycolipids, cholesterol and proteins, membrane
carbohydrates structure and function, biochemical basis of
membrane transport, chemical composition of certain biological
membranes: mitochondrial, chloroplast and endo-membranes.
Practical Part:
1
2
3

Isolation of plant pigments.

Cell wall compounds.

Detection of carbohydrates, proteins and lipids in plant

materials.

S
1

Detection of mineral elements in plant ash.

'

Amylase and conversion of starch to glucose.
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7. Experimental Biology & Microbial Bio-techniques PGB 7 (3 credit)
Introduction, reagents, killing and fixation, paraffin method, stains,
glycerin method, cytological method, micro-chemical method,
electron microscopy, photomicrography, bacterial propagation and
growth requirements, fungal propagation and growth requirements,
viral propagation and growth requirements, actinomycetes
propagation and growth requirements, pathogenicity, immunological
& Serological methods.

Practical part:

1- Application of staining methods.

2- Application of paraffin and preparing slides.

3- Cytological methods for counting chromosome numbers.

4- Preparation of slides for electron microscopy.

5- Techniques of photomicrography by different types of
MIiCroscopes.

6- Studying bacterial presence in different samples, growth curve,
staining of bacteria by different methods, determination of oxygen
requirements, temperature requirements and different techniques
for examining the presence of bacteria in soil, water and food.

7- Viral detection techniques ( PCR, ELISA and electrophoresis),
viral growth, DNA damage and repair.

8- Fungal growth requirements, isolation, identification and
characterization.

9- Methods for isolating actinomycetes and their growth factors,
production of some antibiotics by actinomycetes and their role in soil.

8. Plant & Microbial Biotechnology PGB 8 (3 credit)

Genetic engineering techniques and plant pathology.
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Micro-propagation, structure of RNA and DNA, structure of RNA
polymerases and their roles., binding of RNA polymerase to
promoters, and types of promoters., macromolecules., nucleic Acids.,
the physical structure of protein molecules., macromolecular
interaction and structure of complex aggregates, the genetic material,
DNA replication, cloning vectors, extra chromosomal elements ,
plasmids, bacterial, fungal and viral micro-techniques.
Practical Part:

1- Reagents for pH determination.

2- Use of micropipettes and spectrophotometer (principles and

procedures).
3- Culture media and establishing of pure culture.
4- lsolation of plasmid DNA from E. coli.
5- Purification, concentration and quantification of DNA.
6- Transformation.
7- Protein assays.
8- Molecular methods will include restriction enzyme, digestion,

plasmid isolation, bacterial transformation and polymerase
chain reaction.
9. Plant Ecology PGB 9 (2 credit)
Quantitative and qualitative vegetation analysis., environmental
factors affection vegetation structure and composition, ecosystem
processes (water, carbon, and nutrient cycles), demography and
meta- population of plants, desert ecology (life processes in desert,
facilitation, patchiness, restoration), community ecology and
biodiversity (organisms' interactions-plant distribution — biodiversity
indicators), statistical treatment and presentation of ecological data.
Practical Part:

1- Field study of some ecosystems.
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2- Studying food chains of ** kabr-oan lake' ecosystem and its
development.

3- Searching for extinction endangered plants; identification and
preservation.

4- Development of plystosan and holosan eras from the 4™
geological ecosystems.

5- The importance of Acacia raddiana; the ideal environment,
geographical and natural presence in Libya and North Africa

and studying the optimum methods for propagation.

10. Plant Taxonomy PGB 10 (2 credit)

Taxonomy and its significance, history of classification and systems
of classification, principle of taxonomy: major and minor categories
of classification; infra and super-specific categories; morphological
criteria, phylogenetic consideration; phylogeny for higher categories,
current systems of classification: (Bentham and Hooker, Engler and
Prantl, Wettistein Pulle, Skottsberg, Bessg, Hallier, Hutchincon,
Emberger), geography of vascular plants; Genetics and evolution,
static vs. dynamic priniciple in geography, biosystematics and
cytogenetics biosystematic categories .methods in experimental
taxonomy, apomixes, plant Nomenclature: (principle of
nomenclature, codes conference of nomenclature, international role
of botanical nomenclature,, special case of nomenclature, including
deferent types), plant identification, taxonomic literature,
monographs and revision, conspectus and synopsis; world floras and
regional floras, field and Herbarium techniques; collection and
preparation of specimens; Housing of bulky materials; Equipment
and Botanical garden, selected families of flowering plants

descriptive and their distinctive characters
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Practical Part:
1- Studying the external pollen grains' membrane.
2

Use of pollen grains in detecting the development of plant

kingdom.

¢

Use of plant chemical components in their accurate taxonomy.

S
]

Establishment of pollen grains' bank for natural flora in Libya.

ol
1

Studying the chromosomal system to differentiate between

subspecies (i.e.Artemisia sp. and Slavia sp.).

11. Plant Pathology & Microbial Biotechnology PGB 11 (3 credit)
parasitism (nature and physiology), recent methods in pathological
diagnosis, application of biotechnology in plant pathology, tissue
cultures - plant diseases relationship, importance of different tissue
culture methods to produce: (Plants free of viruses, bacteria and
fungi, Disease resistant plants), Genetic engineering techniques in
plant pathology.
Practical Part:
1- Artificial methods for infection to study the parasitism models.
2- DNA and/or RNA isolation methods of pathogenic
microorganisms (Fungi, Bacteria and Virus).
3- ldentification and characterization of causal organisms by
Isozymes, PCR techniques and serological methods.
4- Tissue culture plant selection for diseases' control against
virus, bacteria, saprophytes and obligate parasite pathogens.

OBJECTIVES OF POSTGRADUATE COURSES
1- Plant growth& Development
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- To acquire information on patterns of development and
differentiation of plant tissues and organs.

- To keep aware of reproduction and formation of reproductive units.
- To learn about growth regulation hormones.

- To observe and attain skills on growth phases.

2- Biostatistics & Experimental design

- To attain information on multiple comparison of samples and data.
- To have skills on experimental design and data interpretation.

- To keep aware of randomized designs and Latin square and their

uses.

3- Advanced Microbiology

- To understand the principles of prokaryotism and autokaryotism.

- To acquire information on microbial metabolism Both bacterial and
fungal.

- To keep aware of biotechnological uses and harmfulness of
microbes to plants.

- To have skills on growing microorganisms, tests for identification

and monitoring environmental mutual effects.

4- Cell Biology & Plant genetics

- To understand cell division patterns and sex inheritance.

- To be aware of concepts of genes, gene expression and non-
chromosomal genetic information.

- To acquire information on transcription of nucleic acids in
prokaryotes and eukaryotes.

- To acquire skills on extraction of DNA.
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- To attain experience on fractionation of nucleic acids and

electrophoresis.

5- Plant chemistry

- To acquire information on cellular components of proteins,
vitamins, plant pigments, plant hormones, cellular membranes and
carbohydrates.

- To acquire skills on isolation and identification of different
cytoplasmic compounds.

- To isolate cell wall fraction and identification of its components.

6- Experimental biology & Microbial Bio-techniques

- To understand concepts of fixation, staining and sectioning.

- To keep aware of electron microscopy techniques and their uses.
- Awareness of microbiological techniques such as growth
measurements, immunological and serological techniques.

- To apply on staining, fixation.

-To acquire experience on interpretation of photomicrographs.

7- Plant & Microbial biotechnology

- To learn on structure of nucleic acids, proteins and other
macromolecules.

- To keep aware of polymerases and their importance in
identification of genetic material.

- To learn on DNA replication, cloning and plasmids.

- To apply for laboratory techniques related and the equipment used.
- To acquire skills on extraction of DNA, purification, restriction

enzymes, plasmid isolation and PCR technique.
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8- Plant Ecology

- To learn about vegetation analysis, structure and function.
- To be aware of the concepts, ecosystem, population ecology,
biodiversity and environmental changes.

- Awareness of data statistical treatment.

- To acquire skills on field studies and ecosystem factors.

- To apply on identification and preservation of plants.

- To be aware of importance of desert plants in desert ecosystems.

9- Plant taxonomy

- To be aware of importance of taxonomy of plants, methods of
modern classification and nomenclature with a historical
background.

- To learn on distribution of plants on global basis with emphasis on
economic plants.

- To attain information on herbaria (collection of plants, preparation
of specimens and collection of literature for identification of regional
and world floras.

- To acquire skills on identification of plants on different basis
(morphology, pollen grains, cytology and cytochemistry).

- To observe and learn genetic variations among plant groups.

10-Plant pathology & Microbial biotechnology

- To be aware of the concepts of parasitism, infection and disease
control.

- To know about interrelations between plant pathology and plant
tissue culture and biotechnology.

- To learn on production of plants free of microorganisms and

production of resistant varieties.
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- To acquire skills on artificial infection.
- To observe and identify disease symptoms.
- To learn on identification of pathogens by modern techniques

(immunological, physiological and genetic- PCR).

11- Soil Microbiology (PGB14)

1. Introduction to soil microbiology(background).
2.Micro-organisms of the rhizosphere and their role in the soil
fertility.

3.Nitrogen Fixation and nitrogen-fixing micro-organisms.
A-Non-symbiotic nitrogen fixation.

B-Symbiotic nitrogen fixation (Cyanobaterial symbiosis, Legume
symbiosis and Actinorhizal symbiosis).

4. Evaluation of nitrogen fixation.

5.Genetic of symbiotic and nitrogen fixation.

6. Stress factoring affecting nodulation and nitrogen-fixation.

7. Recent techniques used in classification of root and stem
nodulating bacteria.

8. Diversity and Taxonomy of root and stem —noulating bacteria.
9. Microbial transformations of some important elements (e. g

phosphorus).

Practical

A. Assessment of total micro-organisms in the rhizosphere by MPN
method

B. Rhizobial count in soil by Plant infection method.

Rhizobium manipulation

1- Field observation of nodulation(Field visit).

2- Types of nodules.
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¢

Nodule shapes.

AN
]

Microscopic examination of bacteroids.

'

Isolation of rhizobia from nodules.
6
7

Mycorrhiza manipulation

Purification of isolates

Authentication of isolates

1- Field observation of ectorrhiza rhiza (Field visit)

2- lIsolation of ectorrhiza.

uagJéﬂ‘ L..,IA f-bb&i

<idaadle awaAlil) daall ad) | 2,y
dalal)
adlly | dadi de) M | e daaa aaal gl Saadl | 1
Aoliia | (9l gm 9 S M Al Sl guisy | 2
& e
aedlly | (ol g g Saa i Al daas (s mlla | 3
& e
acdlly [ calladal) ale il s rlke dana | 4
el (Haal
Cra glatia | (A slom g Saa ) | al® wgiad) o8l 2 | 5
pse d sy
O Ggaia | (o5l g S Wi | desa e gilgllae | 6
pse d 2 Lo )

shlcabal) dda e o

118



rasl) aed) A
(el )
G Gyl Biea dgmwaadl ) sSsl | 1
dray
5 yaiona Eiay el e Gt dad | 2
Gty G2 A 38 pal dana daw |3
Ly
8 paliua oy | laagdeaa a3 | 4
3 jalisa Giayy S Ao AN ae dekld | 5
FXYTN
s Ly ghowdz Al 6
8 yaliua cadl | dghe aMd) de daaldabld | 7
b _ralia ) e s Gall ae sy | 8
sl
3 paliaua Sy aigh e Keldialga| 9
dala
Balesa | Al UL | dgrsa gagall Glaslw Addle | 10
B _paisa gl | Al daaa Judall ae dsan [ 11
Tl 55 Gy el daaa o iy | 12
W2y
3 _paliusa cad) | gilgd ae mlla daaa jlalll | 13
s G2 pll danal allw Ad13 | 14
B _yaliua Giay dana M dada e | 15
b | el s s a3 | 16
3 _palica Gl gt i) daalaga | 17
Balewa | agal U Bagan daaa d jlea) Aali| 18
1adadly
3 yalisa Gia 1A SNs daas s dalla | 19

119




B aluua 08 G| asie s Gild dhuas g | 20
1o e
b yaiua s Gy S (o Gobal) dayy | 21
i pdia
A | AA) UL | (p) deaa sl Oles JSal | 22
B _paiua Gy e daaa g pall Le | 23
5 palieua Sl s e Ol g Jul | 24
L s S | Al Chugy e Chagy | 25
Al
g PR daaf daaa deaa pdl, | 26
5yl G| Bdma pladiljeaadpag ) 27
gy Al
B i PRI phdlie dana Gua By | 28
s 5 Sl A& daadpadiie | 29
ray
o SIS oalhall daaa g2 98 Gladl | 30
lgra s
5 jadbasa Gaa glde daal Al ae ala | 31
B palina T Sl pas g 33| 32
b yaliua Gl | el pdadag b 33
5 palieua TR dada Cla gl Ol g e sLid | 34
8 alusa (Sl Sag dlae ad glea | 35
8 paliesa G| (p) Sl daadaa) 36
Ala Al daas daly ol mlla | 37
3 aiaa (Sl I S puigdan| 38
G
3 _palsa (S Lagal () dasa Bgiaa slia | 39
5 alieua G Alle S g0l il pBldlae | 40




8 alisa G | deaa gl pdades, | 41

Boabesa | Abd TN | (a) Adlas Jslge s | 42

8 paliesa el | Allea Gaallae daadagad | 43

A S iy pdl) s3gall Jaas daal | 44

5 palieua Sl e s G B b | 45

b palisa TR Al g 2l £33 | 46

Hhwa | e Cay | (p) e deaadide s | 47

i pdia
5 alua (5 Onen Gl Cpn 1585 [ 48
*®

a5 iany e e adl dani | 49
ray

5 _yalua G pbdlie daaa uigs JNA | 50

S| goes| Bl s RS 51

B s G| o glika ciuhlllve Adile | 52

3 _palia JPRWK] daaa bl ye dakld | 53

b jaieaa PRI s e g, 850 | 54

3 _palia (S Al £ adl taa) dlae dranld | 55

Laia]  gued S ol sena L[ 56

8 yalusa $2gal | ugiadl 2aa) ) guaia dallial) | 57

b aiua (s A3 a) ol daxa 8 | 58

! dakadia S Jod) gy daaa i ja | 59

5 paliaa gl X e Ad by | 60

B i (Sl e daaa daad oaMA) | 61

! Ad Caldy) (Sl daaf clelud) dlae A6 | 62

B _aliaa (524 pllas o Sl 2aaa )58 | 63

sy Ui Gl | puad tara pallne Lia | 64

121




Aaliile | Gy A gl | (p) V2 el e 4ypa [ 65
2019
Aalille | iy A gl | (p) GBEb gdgd) 3aae | 66
2019
Aaliile | Ly A i | (p) SSasd) M) 3o dAslla | 67
2018
1t | iy A (gl A8 dana o) ) s | 68
2019
1 Cadd | iy A gl Laaa s dabld | 69
2019
phiile | Ciy A (gl A anlll gyl (and 2aal | 70
2019 cal)
lllaa a3 Al 3 ga daaa pady Ao Bl | 71
48| i)
Gty Aga | ANAe deaa §gina Glganl | 72
48| i)
4 o 1 Gaay gy Ao &g pall dakild | 73
W2y
G52 A
<Uaada .
.
Laa, daga aaa) daas Clal (el | 1
Al
EEVREN G Meaaalla g1 | 2
EEVEES Sl e g Sllae dazd | 3
lgaay 4 A gall o daaadalla | 4
A

122




dag A $3gal) Jalllae daw | 5
A gomaal) allud) daaa 2aaa | 6
A | el allad) deaaa allad) 2 | 7
A adladlie daafteaaa | 8
TA sl dama sl | 9

da A cihliiae allwdy £ | 10
=UA Caa e daaa adl | 11
A daaa Gaial) gl | 12

P s e blsi | 13
TA A 94 Fa | 14

A adlae asnl il slawd | 15

da A Cra il jalae 4548 | 16
BA| B aasgla S| 17

A SS9l ol dalas | 18

EEVEES daas drax a8 | 19
A abdlae G Jlda | 20

LEVEN psldl) gl ja B3 grana | 21
oA albadl al s | 22
oA SLiall al ) Sdlas | 23

A A Sena pllady s | 24

A i g slad | 25

da A 2138 salgllae dakld | 26

P Aol 5 dana () A | 27

aalud Ada yay 3 gra doly S | 28
A

FROREY al 93l las aaa dakld | 29
@A Cpead e ddasa jgeala | 30

An A CSuusS (il papa | 31

123




-

day A abadiae saa) slad | 32
P EIENTN Jeoal e alla cpa | 33
2018.12.08

day A Alye adadlae taa) slawl | 34

A pdl dilae daad | 35
As8lia Cadaa Jasa (s MA Al | 36
2018.11.24
LGBl Caaa dala daaa Maw | 37

2018.11.01

124




A

L O

PENPE PAEN
aslall 4,1

Lidadl sl pall dls el analSY) el

g1y Jull) anad
Academic Program for Graduate
Studies

22019-2018 (sxalall olal

sl 3ull) andd slag)

Aadia

125



Lalll 8 e oly 2010 <Al Jaad ey 38l andy yivealal) ds il Llell ol all cily
2010/11/14 g sball 52010 4l | a8 ) Glaalall 4k )

Jaza s ag )l pall Jaze (& Jiadi g kaill ¢ Jadl Sladl aay daall o jadl Slai¥ Jelas o udlly 22 53
a3yl aa A alall VILF de shaie 43 Jore () AWl aal sl Jara s 4 5 53 Jane 5 433 5 5SIY)
sl el il 5ol el s oy S) il gy Sl ) 2l Jaleall 38 o Y1 clas 4 addial)
Osa st Gl A el mef OF VI AISIL s 5858 8 32 i Alligh aa) el (o gy mdy Ll T
Aaalall agiy yhay La b 5

Al Lilad) bl jal) daiy
palati a3y laaa) iy 52010 4l 501 a8 dalall dppa il Linlll )8 Llls asl) 3 Sy
all el

@U.ﬁ\&b}d\dm\,

1t Semester (General)

Course Course Title Credit Hours
code
PH1011 Advanced Classical Mechanics 3
PH1012 Thermodynamics 3
PH1013 Mathematical Methods of Physics 3
2"d Semester (General)
Course Course Title Credit Hours
Code
PH1021 Advanced Quantum Mechanics 3
PH1022 Electrodynamics 3
PH1023 Computational Physics 3

3rd Semester :
Group 1): Theoretical and Nuclear Physics
Course Course Title Credit Hours
Code
PH1031 Nuclear Physics
PH1032 Particle Physics
PH1033 Quantum Field Theory
PH1034 Advanced Lab.
PH1035 Special Topics

RINWWiw
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Group 2): Solid State Physics

Course Course Title Credit Hours
Code
PH1036 Theoretical Solid State Physics 3
PH1037 Physics of Semiconductors 3
PH1038 Spectroscopy 3
PH1034 Advanced Lab. 2
PH1035 Special Topics 1
4t Semester: Final Project
Course Course Title Credit Hours
Code

PH1050 Final Project (MSc. Thesis) 6

Description of Courses

PH1011 Advanced Classical Mechanics
Matrices, Vectors and Vector Calculus-Linear Oscillation, Driven and non driven linear

Oscillation-Some methods in the calculus of variations (Euler’s equation, 2" form of
Euler’s equation, The ¢ notation).

Lagrangian and Hamilton dynamics: Hamilton principle-Generalized Coordinates-
Lagrange’s equation of motion in generalized coordinates-Undetermined multipliers-
Conservation of Energy, Momentum, Canonical Equations-Hamilton dynamics-Phase
Space and Liouville’s theorem-Vivial Theorem.

Dynamics of Rigid Bodies: Inertia Tensor-Angular momentum-Moments of Inertia-
Euler’s Angles-Force-Free motion-Stability.

Coupled Oscillations: Two Coupled Harmonic Oscillators-Weak and Forced
Oscillators-Coupled Electric Circuits-General Problems-Orthogonality of the Eigen

Vectors-Loaded String.

PH1012 Thermodynamics
Phenomenological Thermodynamics: Thermodynamic Variables-Equation of State-

Processes and Cycles-Entropy-Basic Laws of Equilibrium Thermodynamics-Legendre
Transformation and Thermodynamic Potentials-Multi Component Systems, phase
transitions, chemical reactions in equilibrium-Basic principles of irreversible
thermodynamics-Boltzmann postulate-Classification of boundary conditions, quantum
effects-Gibb’s ensemble theory-Liouville’s theorem, partition sum-Applications,

equipartition principle, Ising model, theory of atomic defects, ideal quantum systems.
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PH1013 Mathematical Methods of Physics
Linear spaces-Infinite series expansions-Complex functions-Ordinary differential

equations-Partial differential equations-Group theory-Vector and tensor analysis-
Special functions-Calculus of variations-Integral equations-Linear operators-

Functional analysis-Nonlinear methods.

PH1021 Advanced Quantum Mechanics
Basic ideas of Quantum Mechanics (Revision)

Bras and Kets, States, Operators, Born interpretation of wave function, Continuous and
discrete eignvalues, Dirac delta function, Compatible observables, Time-Evolution,
Schrodinger and Heisnberg pictures.

Formal Quantum Mechanics

Complex linear vector spaces in N-dimensions. Addition , multiplication by a scalar,
scalar product, linear operators, projection operators, hermitian and unitary operators.
Dirac notation, eigenvalues problem for ket vectors, adjoint equations, closure relation,
transformation brackets. Continuous spectra and momentum representation. Lippmann-
Schwinger equation approach from the coordinate-space. Green function in one
dimension.

Angular Momentum (Revision)

Angular momentum operators, commutation algebra, raising and lowering operators,
spectrum of angular momentum eigenvalues, combination of angular momenta treating
the simplest case of two spin-1/2 particles, notation of Clebsch-Gordan coefficients,
spin-1/2 angular momentum and Pauli matrices, magnetic moments.

Non-perturbative approximations

Variational methods, the helium atom and other applications, the JWKB
approximation.

Time-dependent perturbation theory

First order time-dependent perturbation theory. Fermi’s Golden Rule. Lifetime of an
unstable state in terms of the decay Hamiltonian. Slow switch-on procedure. Harmonic
perturbations and other applications of time-dependent perturbation theory. Second-
order perturbation theory and energy denominators.

Scattering

Currents and cross sections: the scattering amplitude and optical theorem. Partial wave
expansion of wave function and scattering amplitude. Phase shifts. Low-energy

scattering from square well potential and scattering length expansion. Scattering length
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expansion in terms of wave functions. Poles of the scattering amplitude, bound states
and resonances. First Born approximation from the time-independent or dependent

approaches.

PH1022 Electrodynamics
Vectors and fields (vector analysis, integral laws), electrostatics and magnetostatics. the

Maxwell equations of electrodynamics, energy —law and momentum-law,
electromagnetic potentials, electromagnetic waves, the radiating dipole, Lienhardt-
Wiechert potentials (Bremsstrahlung, synchrotron radiation), Kirchhoff diffraction
theory, dynamic theory of material properties, relativistic formulation of
electrodynamics.

PH1023 Computational Physics

Fundamentals of Fortran Programming-Fortran Language and Functions-Various
Logical and arithmetic statements-Basic operations with complex numbers-Errors and
double precision-Numerical methods-Solution of non-linear algebraic and
transcendental equations.

Subprograms and Subroutines: Data-External-Entry-Dimension-Common and
Equivalence statements and subscripted variables.

Polynomials and Zero of polynomials: Newton-Raphson method-Matrix methods and
systems of linear algebraic equation (eigen value problem)-Matrix inversion.
Numerical integration: Simpson’s method-Solution of ordinary differential equation-
Interpolation-Numerical differentiation.

Estimation of parameters by least-square approximation- Test of the goodness of fit-

Monte Carlo methods.

PH1031 Nuclear Physics
Basic nuclear properties and their measurements, Size, Charge, Angular momentum,

Parity, Electronic and magnetic moments, Mass and binding energy, Fission.
Nuclear force, Nucleon-nucleon interaction, Deuteron problem, Nucleon-nucleon
scattering, Effective range theory, Singlet and triplet scattering lengths, Spin and
charge independence of nuclear forces, Nucleon two body with isospin, Generalized
Pauli exclusion principle, Two body exchange forces, Most general form of nuclear
two body interaction.
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Nuclear models, Shell model, Nilsson model, Collective model, Vibrations and
rotations, Liquid drop model and fission, Semi-empirical mass formula.

Nuclear reactions, basic kinematics, compound nucleus and direct reactions (stripping
and pick up), Optical potential, Resonance and Breit Wigner formula, Heavy ion
reactions.

Radioactive decay of nuclei, theories of a, B and y decay, Weak interactions, Allowed
and forbidden transitions, Fermi and GT transitions, Multiplicity and the selection
rules for gamma transitions, Life-times, Mixing andbanching ratios, Weisskpof

estimates.

PH1032 Particle Physics
Basic Concepts:

Four vector notation, invariants and natural units, Feynman diagrams as a tool for
qualitative description of interactions, Cross sections (differential cross sections and
luminosity), The Mandelstam variables s, t and u for scattering, The family of
fundamental particles (leptons and quarks and vector bosons), Interactions of leptons
and quarks, summarized in terms of characteristic decay times, ranges and the
mediating bosons, Yukawa field.

Relativistic QM:

Relativistic wave equations (Klein-Gordon, Dirac),Negative energy solutions and the
Feynman —Stuckelberg interpretation, Conserved Current and Propagators, Invariant
amplitude.

Symmetries and Conservation Laws:

Translational invariance and momentum conservation as a worked example,
Symmetries of the Strong and Electromagnetic Interactions; Relation between
symmetry, invariance and conservation laws; parity (invariance of Hamiltonian,
fermions and antifermions, quarks and hadrons), Higgs mechanism and spontaneous
symmetry breaking.

Particle Detectors:

These will be covered as an integral part of the study of current experiments, Basic
principle of calorimeters, drift chambers and silicon vertex detectors.

Leptons and Hadrons:
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Discovery of leptons, Evidence for lepton universality, lepton number conservation,
Pairty, C Symmetry, Quarks and hadrons, Multiplets and quark diagram, Resonances,
Breit-Wigner formula.

Quarks and QCD:

Colour. Confinement. Screening, Asymptotic freedom and Jets. Rhad for ete-
annihilation. 2- and 3- jet events. The discovery of the top quark through the
measurement of jets at the CDF detector at Fermilab, including a look at basic
calorimetry.

More on Leptons and Weak interactions:

Discovery and properties of W and Z bosons, Quark and Lepton doublets and Cabibbo
mixing, Comparing the weak and electromagnetic couplings, Parity and C-Parity
violation and handedness of neutrinos, The measurement of Z width at LEP,
Electroweak Theory: Unification weak and electromagnetic, Gauge transformations.
Deep Inelastic Scattering:

Elastic electron-proton scattering, Deep inelastic scattering, Scaling and the quark
parton model, Factorisation, Scaling violations and QCD, Triggering at HERA,
Measurement of proton structure at HERA, Neutral and Charged Currents at HERA.
The Standard Model and What Next?:

Some idea of current open questions, Neutrino oscillations, running couplings, SUSY,
Cosmological connections-dark matter, CP violation, very high energy cosmic rays.

PH1033 Quantum Field Theory

Action principle, Canonical transformations, Poisson brackets, Symmetries and
conservations laws, Green’s functions, Klein Gordon equation, Dirac equation, Free
propagators.

Quantization of field: Real and charged scalar, massless and massive vector and
spinor fields.

Perturbation theory: Feynman rules, Regularization schemes, Renormalizibility,
Renormalization group equations.

PH1036 Theoretical Solid State Physics
Fermi surfaces and metals:

Construction of Fermi surfaces, Electron, Hole and open orbits. Calculation of energy
bands.

Superconductivity:

Experimental background, theoretical survey. High-temperature superconductors.

Magnetic resonance:
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Nuclear magnetic resonance, line width, hyperfine splitting-NQR, Antiferromagnetic
Resonance EPR and Principle of Maser Action.

Plasmons, Polaritons and Polarons:

Dielectric function of the electron gas-plasmons. Electrostatic screening, polaritons
LST relation. E-E interaction-Fermi liquid- E.E collisions. E-phonon interaction
polarons.

Optical processes and Excitons:

Optical reflectance, Excitons, Raman effect in crystal, Energy loss of fast particles in a
solid.

Dielectrics and Ferroelectrics:

Maxwell equation-Polarization-Macroscopic Electric Field, Local Electric Field at an
atom, dielectric constant and polarizability-Structural phase Transitions-Ferroelectric

crystals-Displacive Transitions.

PH1037 Physics of Semiconductors
Energy band structure: Motion in a periodic potential, Energy bands in tight binding

approximation, Energy level diagram, occupation probabilities, direct and indirect band
gap, motion of electron and holes in a crystal.

Impurities and imperfection in semiconductors: Homogeneous and inhomogeneous
semiconductors, impurities and doping, doping levels, carrier concentration in thermal
equilibrium.

Electron transport phenomenon: Collision with crystalline imperfection, relaxation
time, electrical conduction, drift mobility, Hall effect, Magnetoresistance.

Thermal effects in semiconductors: Thermal conductivity, Lorenz number,
thermoelectric effect, Thomson and Peltier effect, thermomagnetic effect,
Piezoresistance, Hot electrons and energy relaxation time.

Excess carriers in semiconductors: Injection of carriers, departure from thermal
equilibrium, diffusion of electrons and holes, Einstein relation, recombination, contact
phenomenon, p-n junction, quasi Fermi level, metal-semiconductor contact, Dember
effect, Photo-Electro-Magnetic (PEM) effect, Photovoltaic effect.

Scattering process in semiconductors: Scattering Mechanism, Neutral and ionized
impurty scattering, Elastic scattering, Scattering by lattice vibrations, Phonons,
Relaxation time for lattice scattering, Inelastic scattering, Polar optical scattering,

carrier-carrier scattering, dislocation scattering, scattering contribution to mobility.
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Recombination of Electrons and Holes: Recombination mechanism, Radiative
recombination, Auger recombination, Recombination through traps, and through
exciton, Recombination at dislocations, Recombination with donors/acceptors at low
temperatures, Surface recombination.

Optical absorption and reflection: Optical constants of semiconductors, Fundamental
absorption and band structure, Absorption edge and its dependence on temperature,
pressure and composition and degeneracy, Plasma resonance, high frequency effects in
magnetic field, interband transition, exciton absorption, Impurity absorption, lattice
absorption, lattice reflection in polar semiconductors cyclotron resonance,
photoconductivity, Trapping cross section, magneto optical effects, electoabsorption
and electroreflectance, emission of radiation from semiconductors, Semiconductor
Laser, LED’s.

Semiconducting Materials: elemental semiconductors, compound semiconductors,
very narrow gap semiconductors, oxide semiconductors, magnetic semiconductors,
organic semiconductors, other semiconductors.

Amorphous semiconductors: Electronic states, Lattice vibrations, effect of deep level
impurities on transport, amorphous silicon and Germanium, Glassy semiconductors.
Other topics: Band structure calculations and effective mass approximation, Effect of

high electric and magnetic field on transport and optical properties.

PH1038 Spectroscopy
Review of basic principles: selection rules, spectroscopic units, regions spectrum.

Electronic spectroscopy of atoms: Introduction, experimental technique, theory and
applications.

Electronic spectroscopy of diatomic molecules: Introduction theory and experimental
technique.

Maser and Lasers: General discussion and applications.

Nuclear Magnetic Resonance spectroscopy: Introduction, experimental techniques,
theory and applications.

Nossbauer spectroscopy: Introduction, experimental techniques, theory and
applications.

Electron spin resonance spectroscopy: Introduction, experimental techniques, theory

and applications.
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