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0 Rules as a knowledge representation technique
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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 (neutralisatreactions, redox
reactions, complexmetric reactions and precipitation reactions). Theory of
gravimetric analysis. Microgravimetric and microvolumetric analysis. General
introduction to separatioin analytical chemistry. Masking and demasking agents.

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

2. Instrumental Methods of Chemical Analysis | (CH90R/PG) (3 Credits)
Instrumental methods of chemical analysis. Sewforadiation(continuous sourees
discrete sources). Opéik materials(front surface mirroreflection filters and
wavelength selectiorgratings prism design of a dispersing system). Aspects of
polarisation of light(selective absorptionselective rdection anisotropic
materials). Detectors(criteria for &uation of detectorsphotoelectric devices
photoemissive tube photomultiperes IR detectors). Monochromators and
arrangements of optical components(prism systems spectrograph
spectrometerdR spectrometerggrating mounts). Applications of UV vide, , 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 fluonesee
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 Il (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 shiftmeasurement of chemical shift, s{gpin coupling, dianar
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 analysikerative ionisation
techniques, analysis with GECMS interfacing systems, quadrapole mass
spectrometry, mass spectrometry of involatile inorganic solids.

5. Thermal and Radio Analysis (CH901-5/PG) 8 Credits)
Therma methods of analysis; introduction to thermal analysis, thermogravimetry
(TG), differential thermal analysis (DTA), thermometric titrations, miscellaneous
thermal methods.
Radiochemistry; revisioof basics, decay rates and activity interaction of ramhati
counting statistics, Gamma spectrometry, origin and nature gofadiation,
interaction ofg photons with matter, detection and measuremerg midiation,
production of the spectrum, uses oésfpa. Activation analysis, neutron activation
analysis, sotope dilution analysis, liquid scintillation counting. The internal
standard method, external standard method, channels ratio method, sample
preparation. Xray methods, origin of -xay, apparatusenergy dispersive,-ray
emission spectroscopy, theray fluorescence, xay and Auger photoelectron
spectroscopy in analysis, solid state fluorescence spectroscopy, cantoluminescense
spectroscopy, molecular emission cavity analysis. Molecular photaglect

spectroscopy using vacuum ultraviolet photons.

6. Semration Techniques (CH901-6/PG) (3 Credits)
Analytical separations; separation by precipitation, extraction methods, applications
of extraction procdures, ion exchange separation, separation of inorgaeaiesp
by distillation. Chromatography; introduction to chromatography, classification of
chromatography, paper chromatography, types of paper chromatography,
experimental details for qualitative agdantitative analysis, application. Thin layer
chromatogaphy (TLC), superiority of TLC over other chromatographic techniques,
experimental techniques, applications of TLC, limitations. Column chromatography,
principle theory of development, experimentidtails, factors affecting column
efficiency, applications of column chromatography. Gas chromatography,
principles, instrumentation, evaluation, retention volume, resolution, applications.

High performance liquid chromatography (HPLC), principles, insémntation,
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applications. Electrophoresis, movibgundary, curtain, zone and disk

electrophoresis. Qualitative and quantitative analysis by chromatography.

7. Electrochemical Analysis (CH901-7/PG) 3 Credits)
Electrochemical analysis, potentiometry, conductometry, frigduency 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, enmonmental 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 mosphere, organic pollutants and photochemical smog

in theatmosphere, natural resources and energy.

9. Food Analysis (CH901-9/PG) g Credits)
Food analysis, analysis of dairy products, wheae, meat products, soft drinks,

preservatives, coloimg matter and other additives.

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

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

II. M.Sc. Courses in Inorganic Chemistry

1. Coordination Chemistry of the Transition Metals (CHO02Z/PG)
(3 Credits)
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(Compulsory for all M.Sc. Students)

Introduction and Nomenclatureoordination bonds (effective atomiamber,
VBT, CFT, MOT), isomerism preparations anteactions otoordination
compoundscomplex ionstability, kinetics andnechansms ofreactions of

coordinationcompounds

2. Spectroscop (CHO@2/PG) (3 Credits)
Electronic transition spectroscopy rotationvibration spectroscopy raman
spectroscopy and IR spectrajctear magnetic resonance spectroscopy, magnetic

properties of complexes, assspectroscopy.

3. Advanced Organometallic Chemistry (CH903/PG) (3 Credits)
Metal akyl and aryl types: binuclear with metaimetal bond, plymeric with
bridging alkyl groups, metaloyclic complexes, @npoundswith transiton Metal
carbon multiple bonds, etal compaunds of heterocyclic (sandwich), and 6
electron metal compoundseactons of organometallic complexesdgition,
oxidation, déimination, inserting). Metal carbonyl compoundsedctions and

structures.

4. Nuclear and Radiation Chemistry (CH902/PG) (3 Credits)
Chemisty of lanthanides and octinidesyciearparticles (fundamental particles),
kinds of radiationradioactve atoms and radioactive series, radioactive&sses,
measirement of radiation, ses ofradoactive isotopes and radiation, nuclear

reactors, ®@mic bomb.

5. Chemical Application of Group Theory (CH905/PG) (3 Credits)
Symmetry operation and elements, rotation axedlection plane, inversio,
rotationreflection identity, symmetry groups (itiplying symmetry operatior),
systematiclisting of symmetrygroups(Cn, G, Cah, Dn, Dnn, Dnd, S, Td , Q),

molecular symmetry (®ordinationnumbers 2,3 ,4,55,7,8,9)

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

Credits)Bonding and Structures
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Electronic configuration [teir ionization potetial, radius, electron affinity,
term Symbols, typesf bonds: ovalent,ionic, coordindion, metallic, polar,
hydrogen, hybridisation and structur®®, SB, SP, SPd , SPd?, dSP),

atomic covalentradii, van der waal radii, ionic radii,ome relation between
bond properties, bond order, length, fore constant energy, alogens,

interhalogens, oble gases.

7. Industrial Inorganic Chemistry (CH9027/PG) (3 Credits)
Bricks (4060%, 1025% ALOs; 4-8% FeOs; 1-15% CaO), ceramiggeparing
and coloring, cement, and stone aththrmoston from CaO Jasspreparing and
coloring (7674%Si0O; ; 13-15% CaO ; 1316% NaO ), cells dry cells, liquid

cells), fertillizers (itrogen andohosphate).

8. Bioinorganic Chemistry (CH903B/PG) (3 Credits)
Most importantinorganicelements forman kind, The pH of human bdy,
chlorophyl a and b, ferredoxins and rubredoxiesydglobin and myoglobin
(Protein), vtamin By2s[Co(lll)] , and Bi2r[Co(I)], carboxy peptidase A (Zn),

xanthine (Mo) andhitrogenage (Mo).

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

Review of articles and seminars

10. Special topics (CHSQZ/PG) (3 Credits)
Theoretical andgactical description of inorganic materials.

lll. 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 dehydrogermatj netal hydride reductions and related
reactionsgissoling metal reluctions and relation reactiongeduction wih hydrazine
and its derivatives,dation with diromium and manganese compoundsgdation

with peracids and other peroxidesher method of oxidation, halogenationThe
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alkylation of active mdtylene compoundsThe aldol codensation and related

reactions, eylation at carbon.

2. Heterocyclic Chemistry (CH903-2/PG) (3 Credits)
Diazonaphthalenesn@phthyridines, benzodiazinessyntheic methods, chemita
properties), purines and pteridineyntheses and chemical propertiesyected
lithiation application to the symésis of heterocyclic compoundgyyium salts and
pyranones (atural synthesis chemical properties), coumarines and chromones
(synthese and chemical propertiesklavones natural occuranceynthesis,
chemical properties,asters: versatile intermediates for the syrighe$ polyaza
heterocycles, e carboniles and their compoursifucture, natural occurance,
synthesis and chemical pepies, with more attentioto their benzo derivatives,
vicarious nucleophilic substitution ofhydrogen (VMS): general review of
nucleophilic substitution in aromatic compounds hattbocyclicand heterocyclic,

VNS in general and its application to he®ycles compounds.

3. The Conservaton of Orbital Symmetry (CH9033/PG) (3 Credits)
Orbitals and bonding, correlation diagramé$e tconservation of orbital
symmetry, the theoryof electocyclic reactions (edrocyclic reactions
exemplified) the theory ofcycloadditions and cycloreversion:y(doadditions
and cycbreversions exemplified2+2) cycloadditions in thgghotochemistry of
the cyclohexadienones andyclobexenonesThe (2+2+2) cycloadditions,
prismane, (2+2+2+2) cycloadditions)theoy of sigmatropic reactions
(sigmatropic reaction examplified, sequential sigmatropic shjftspup
transfers andeliminations, secondary effects, divertissements, cheletropic
reactions, yclo addiion reactions of ketens,egeralizedselectionrules for

pericyclic reactions, \lations.

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

Terpenoids, Carotenoids, Steroids and Alkaloids.

5. Optical Course (CH903-5/PG) (3 Credits)
1- Carbohydrateshiochemistry an overview, monosaccharided, faniles,

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

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

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

4- Nucleic acids, nucleasides, wtture of DNA, types of RNA, application of
molecular biology protein bigynthesis with ribonucleic acids, biological
function of DNA, metabolism of ribcand deoxyribonucleotides.

5- Enzymesregulations 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 electromagtic spectrum the electromagnetic spectruabsorption ¢
electromagneticadiaton by organic moleculesnirared spectroscopy: units of
frequerty, wave length and wave number, molecular vibratioaku&tion of
vibrational frequency, wdes of vilration, quantum restrictionsFactors
influencing vibrdonal frequencies, sampling techniquegentification of
functional groups by intpretation of infrared spectra; uclearmagneticresonance
spectroscopy: the spinning.nucleubge teffe¢ of an eternal magnetic field,
precessional main and precessi@ahfrequency, energy transitions, theory of NMR,
chemcal shift and its measurementsactors influencing chemical shift.
electronegatiity-shielding and deshieldingpigotropic efect, the spliting of NMR
signals, theory of spispin splitting, oupling constant J . Proton exchange
reactions, &ctors influencing geminal and vicinal couplingphg range coupling.
nonfirst order spectra,dentification of proton system hwterpretation of NMR
spectra; lira-violet and visible spectroscopy: of eldronic spectroscopy to
conjugated dienesinsaturateatarbonyl compounds. Benzene atglsubstitution
derivatives;Mass Spectroscopyasic principles, e massspectometer, sample

insertion, inkt system, ion production in thenizationchamber, epaation of the
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ions in the analyzer, ions collectionsoiope abundancethe molecular ion.
metastable ions, fragmentation  processasgnientations associated with

functional groups.

7. PhysicOrganic Chemistry (CH903-7/PG) (3 Credits)
Energy of Activation, malealar orbitals, orbital symmetry,ffects of structure on
reactivity, ate of reaction: kinetics, firsirder ad second order reactiongatmnisms
and methods of determining themtjaation andediction (mechanisms and reactions).

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

1. Optical and Geometrical Isomerism.
A. Optical Isomerism: polarimetry, okeculardissymmetry, Molecular Models.
B. Optical Isomerig1 due to asymmetric carbon atom: compounds with on
asymmetric carbon atornpmpounds wth two or more asymmetric carbon
atom, ompounds containing like asymmetric carbon atom in branched chain.
C. Racemianodifications nature of racemic modificationgrimation ofracemic
modifications (by mixing, by synthesis, bgcemisatioh thermal Racemzations
(by anion formation, by cation formationy lreversible formation fostable
inactive intermediatespy walden inversion, Yo chemical Transfomatign
Epimerization: (Mutarotation and first order asymmetric trarshation,
properties of racemic modification ( racemic mixtures, racemic compounds and

racemic solid solutions)

9. General Topics (CH903-9/PG) (3r&dits)
Theoreticaldescription oforganicmolecules:introduction to molecular orbital thegry
hukel molecular orbital theoryhé perturbional molecular orbital theoryhé valence

bond and restance methods.

10. Reactive Intermediates (CH903-10/PG) (3 Credits)
Isolation of intermediates, tapping of intermediate#termative source of
intermediates, iketic evicence for reactive intermediateggnse comron types of

reactive intermediates.

11. Carbohydrates (CH903-11/PG) (3 Credits)
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Carbohydrate Metabolism, review of CHO chemistiycglysis, glycogen synthesis,
gluconeogensiscontrol of blood gluose, pentose phosphate pathway, uronic acid

pathway, citrc acid cycle, respiratory chailaaine glucose cycle

12. Proteins and amino Acids Chemistry (CH903-12/PG) (3 Credits)
Proten and Amino acid Metabolisnteview of potein aml amino acid chemistry,
classification of amino acids, @sification of protein, protein functionidsynthess of
non-essential amino acidsa@abolismof amino acids, amino acid nitrogen, amino acid
carbon skeleton,anversion of amino acids to speczald products.

13. Nucliec Acids (CH903-13/PG) (3 Credits)
Nucleotidesand Nucleic acids:eview of puines and pyrimidines chemistry, structure

of DNA, structure of RNA, ratabolism of punes and pyrinadines nucleotidedDNA
organization and replicatioRNA synthesis procesy) and metabolism,egetic code

and protein synthesis, regulation of gene expression, recombinant DNA technology,

cancer gene and growth factors.

14. Fatty Acids (CH903-14/PG) @redits)
Lipid Metaboism, review o f lipid chemistripjosynthesis of fatty acidexidation of
fatty acids, ketogensis, etabdism of unsaturated fatty acids, metabolism of

acylglycerols, metabolis of sphingolipids, ratabolism of cholestrol.

15. Seminas (CHSQ3/PG) (3 Credits)

Review of articles and seminars

16. Special topics (CHODZ/PG) (3 Credits)

Theoretical and practical dagption of organic materials.

IV. M.Sc. Courses in Physical Chemistry

1. Thermodynamics of nonideal systems and statistical Thermodynamics
(CH904/1PG) (3 Credits)

(Compulsory for all M.Sc. Students)
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The chemical potential and escaping tetaye Equilibrium between two or more
phases- The Fugacity - Standard freenergy functions and equilibrium
calculationsi Solutions- Nonelectrolyte solutions electrolyte solutions
Theoriesof 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 functiofhe molecudr
interpretation of the basic laws of thermodynamidsvaluation of the partition
function i Translational- Rotational, Vibrational, Electronic and Nuclear
Partition functions Statistical thermodynamics of an ideal crystédieal lattice

gas, Stattical derivation of the equation of state for adeal fuids.

2. Chemical Kinetics (CH904/2PG) (3 Credits)
Order of reaction Rate constart Complex reactions (reversible, consecutive and
chain rections)- Effect of temperature on reaction rat€ollision and transition
state theories Fast reactions in solutions (flow and relaxation methods),Statistical
thermodynamics Kinetics of acidBase catalysis Diffusion controlled elementary
steps ofsolution reactions Estimation of reaction from thermodymic data-

Photochemistry.

3. Quantum Chemistry and Molecular strucure (CH 904/ 3 PG) (3 Credits)
Quantum theory, wantum Mechanical Harmonic oscillator, atecular electronic
structure, the Schrdodinger Wave Equationglenular orbital description of he
hydrogenmolecule, &ctronicstructure ofpolyatomicmolecules, gmmetry elements
and symmetry operations, dentification ofpoint groups ofmolecules, rotational and

vibrationalspectroscopy,tatisticalmechanics.

4. Spectroscopy (CH 904/ 4 PG) (3 Credits)
Electromagnetic radiationUnits, Regions of the spectrum, Line width, Resolution
- Intensity - Selection Rules Signal to Noise ratic Absorption and Emission,
Microwave - Infra-Red - Electronic and NMR spectroscopy Electron Spin
Resomance (ESR) spectroscopy Fluorescence and Phosphorescendeasers,
Mosbauer spectroscopyMass spectroscopy Physical properties of Molecules:

Dipole moment Optical properties and magnetic pesties.
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5. Electrochemistry (CH 904/ 5 PG) (3 Credits)
Kinetics of some electrode processélse hydroga evolution reaction at metal
interfaces, he oxygen evoltion reactionthe electrochemical oxidation and reduction:
electradepositing of metals and alloysleetrochemical disdution and passivity of

metals, &ectrochemical corrosion of metals:

6. Physical Chemistry ofPolymers (CH 904/ 6 PG) (3 Credits)
The kinetics of free radical polymerizatiel€opolymerkzation,
Emulsion polymerization & ionic polymerizationThe structure of vinyl polymers,
Determination of molecular weightsmolecular weight distribution in linear and

non linear polymers Configuration of polymer chainsRubber elasticity
Statisti cal 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 ad thermodynamics of adsorptiometphysical andchemical
adsorption of gasesreatment ofsolid adsabent andgas adsorbed before
adsorption.the use ofgas @ vapor fordetermination ofurfacearea andoore

size distribution, eperimentakechniques fortsidying the GasSolid Interface,
thetypes ofadsorptiondesorption ¢orption)isotherms, hie physical sorption of
gases byorous andhonporoussolids, teament of BETequation foradsorption

isotherms, assessment of Porosttg $ecialbehavior ofwater.

8. Homogenous and ldterogeneous Catalysis (CH 904/ 8 PG) (3 Credits)
basic principles of catalysis,omogenouscatalysts: structure, preparation andise
heterogeneousatalysts:structure, preparation andise, poisons andacceleration of
catalysts, lnetics of catalyzedreaction, gantities aspects ofcatalysis bymetals,
catalysis inenergy conversion, atalysis in theheavy inorganicchemical industry,

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

The nature ofcolloidal state, he different types ofcolloidal solutions, peparation of
colloidal solutions, prification d colloidal solutions, ollegative properties of
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colloidal solutions, surces of charges for thecolloid Particles, He important

application ofcolloids.

10. Liquid Crystals (CH 904/ 10 PG) (3 Credits)
What ardiquid crystals (LCS) thermotropic and lyotropic LCS, nematic, smectic
and cholosteric, discotic phases; director and egpdeameter Liquid crystalline
materials and propertiecharacterization of liquid crystalline phaseslectronic
properties of liquid crystals Transport phenomenaOptical properties of liquid
crystals. Theories of Liquid Crystal Displays (LCD) &hotonic applications,
operation of twisted nematic displayonlinearoptical properties of LCselectro
optical Progrties of LCsliquid crystal polymers (LCP) polymeric liquid phase
transitions in liquid crystals.

11. Photochemstry and Photobiology (CH 904/ 11 PG) (3 Credits)
Introduction,thermal versuphotochemicakeactions, a r t dinsphere hie
greenhouseeffect, hotochemicalsmog, he essentialrole of ozone in the
stratosphere, photosyntlies and 1, mechanism of Vision,diogical effects

of radiation, poblems.

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

overview forenvironmentakhemistry, aturalenvironmentapollution, human
environmental pollutionréatment andisposal ofchemicalwastes control of

air pollution, the Role ofcatalysis inatmogphericpollution control.

Electrolyte and Nonelectrolyte Solutions (CH 904/ 13 PG) (3 Credits)
Electrical conduction in solution, a molecular view of the solution process,
thermodynamics aifons insolution, onic activity, mlligative properties oélectrolyte
and nonelectrolyte solutions, Iplogical membranes, qrtial molar quantities, the

thermodynamics afixing, Binary Mixtures of Volatie Liquids, ealsolution
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CH914  Advanced Biochemistry

ZY905 Advanced Animal Physiology

ST203 Biostatistics
ZY906 Advanced Immunology
ZY907 Molecular Biology
ZY908 AdvancedEcology
ZY900 Seminar
( /Jbhb 3 IOF)
Arydy!
ZY911 Advanced Cestoda

ZY921 Advanced Nematoda
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ZY931 Parasitic Protozoa

Y941 Specialtopic
ZY910 Seminar
ZY920 Research
QF Ol j OF w?X N1
ZY914 Insect Morphology
Y924 Insect Physiology
Animal Pathology
ZY934
ZY944 Special topic
ZY910 Seminar
ZY920 Research
ctTHIOHY T YIOF W
ZY915 Endocrinology
ZY925 Specialtopic
Reproductive Physiology
ZY935
ZY945  Comparative Animal Physiology
ZY910 Seminar
ZY920 Research

WKF3r OFm a CIHOF

Haematology
ZY916
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ZY926

ZY936
ZY946
ZY910
ZY920

72Y91
Y927
ZY937
Y947
ZY910
ZY920

ZY918
ZY928
ZY938
ZY948
ZY910
ZY920

CH 914 ADVANCED BIOCHEMISTRY

Immunology

Haemapathology

Special topic
Semina

Research

Microbial Genetic
Genetic Enginnering
Advanced Genetic
Special topic
Seminar

Research

Desert Ecology
Ecotoxicology
Population Ecology
Special topic
Seminar

Research

A-Proteins (2hours)
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1. Functional Roles of Proteins in the Body :2Amino Acids
Composition of Proteirs . 3Structure of Proteins .

B-Enzymes (4hours)

1-Classification of Enzymes. XKineti cs of Enzymes .8Coenzymes:
Structure and Function .4Inhibitors of Enzymes .5Control of
Enzymes Activity .6Enzymes Specificity ./Mechanisms of Catalysis
.8-Regulationof Enzymes Activity.

C-Biological membranes (2hour)

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

D-Bioenergetics and oxidative metabolism (2hour)

1-Energy Producing and Erergy Utilizing Systems
2-Thermodynamic Relationships and EnergyRich 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 .3Regulation of the
Glycolytic Pathway .4Gluconeogenesis “&lycogenolysis and
Glycogenesis.

Il - Special Pathways (2hour)

1-Pentose Phosphate Phtvay .2-Biosynthesis of :
a-Carbohydrates .b-Glycoproteins .cProteoglycans .

F-Lipids metabolism

| -Utilization and Storage of Energy in Lipid Form (2hour)
1-Chemical Nature of Fatty Acids and Acylglycerols.2Source of
Fatty Acids.3-Storage of Triacylglyceols.4-Utilization of Fatty
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Acids for Energy Production.5-Metabolism and Functional Rde
of Polyunsaturated Fatty Acids.

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

G- Amino acids metabolism (4hour)

|- General Pathways

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

Il - Metabolism of the Individual Amino Acids

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

|- Peptide Hormones (3hour)

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

1-Structures of Steroid Hormones.2Biosynthesis of Steroid
Hormones.3Metabolic Inactivation of Steroid Hormones.
4-Cell-Cell Communication and the Control of Sythesis and
Release of Steroid Hormones:5teroid Hormones Transport.
6-Steroid Hormones Receptors.¥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, soltutions of electrolytes, the HandersosHesslbalch
eqguation, buffer system.

B-Homeostasis :

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

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

external osmoregulatory organs of vertebrates, invertebrate
osmoregulatory organs, osmoregulaion in aqueous enveironments
and osmoregulaion in terrestial 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-Bioluminescene :

Introduction, Natur of bioluminescence, Occurrence of
bioluminescence among animals, The chemistry of light production,
Control of bioluminescence, and functional sigificance 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, Gadfloats and swim bladders.
H-Generation and conduction of action potential :
Action potentials, ionic mechanismsof the action potential, the
basic for Knowledge of theaction potential, ion channels and gates,
properties of action potentials, the strengthduration curve,
conduction of the action potential.
[- Synaptic Transmission :
Structure of the neuromuscular junction, overview ofneuromuscular
transmission, synthes of acetylcholineguantal release
of transmitter, the acetylcholine receptor protein,synapses between
neurons (electrical synapses, chemical synapses, infmuitput
relations), transmitters in the neurons system

Identification of transmitter substances.

Transmitters and putative transmitters in the central neurons
system (acetylchohe, biogenic amine
transmitters, amino acid transmitters, neuroactive
peptides).
J- Receptors and Effectors :
1.Sensation and neuromuscular transmission
a-Sensation.bThe sensory code-dransduction.
2.Neuromuscular transmission
a-The end plate potential.b-Trophic influences of nerve on
muscle. eComposition of intracellar fluid (fluid exchange, electrolyte
exchange, water balance)
Advanced Physiology Lab. (Zy 905):
-Lab instrumentationsi spectrophotometer, pH meter and balances

- -Chemicals and reagent peparations. -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 ly kidney.
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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 skewess.

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

di stributions of Means, t ,6 2 , F a
D-Regression analysis and significance test of regressionr{§e and
Multiple Models). Correlation and interpretation of coefficient. Test
of

simple and multiple correlation.

E-Basic concepts oéxperimental designs. Designs singleactor
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

Multipl e 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 .

|- 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 ,nitiation 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

65



A- Ecological concept of biospherd&cospher.

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

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 aAtlens rule.
H- Species devirsity, Hypothesis and effecting factors.

|- The measurement of diversity.

J- Natural variati on and Ecological stability.

K -Structur and dynamics of population.

L - Population estimates, Size spatial, distribution.

M- Population patterns, Agedistribution, Sex-ratios, Natality-
mortality,

Density.

N- Population growth, Malthusian-Logistic R-K selecion,
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 andoevolution in biocommnuity.
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Y- Enviromental planning.
Z- Ussing Information.

AA- Measuring the environment.

ZY900 SEMINAR

WA Yy Ay YT OF

ZY911 ADVANCED CESTODA AND TREMATODA

course for graduate students .

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

each parasite.

I- TheTrematoda

A-Intestinal Flukes

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

B- The liver Flukes

1-Clonorchis sinensis. 20pisthorchis Felineus. 30pisthorchis
viverrini. 4 -Dicrocoelium dendriticum. 5-Fasciola spp.

C- The blood Flukes

1-Schistosoma mansoni.-&chistosoma japonicum. 3Schistosoma
haematobium. 4Schistosoma mekongi. &5chistosoma
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

Il - The Cestoda
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1-Diphyllobothrium latum. 2 -Sparganosis . 3Taenia solium.
4-Cysticercosis. 5Taenia saginata. eMulticeps Multiceps
(Coerurus Disease). fEchinococcus granulosus.

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

bertiella. 13- Genus mesocestoides (M. variabilis). 145enus
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

eachparasite.

I- The Intestinal Nematodes

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

4-Toxocara cati5-Toxocara canis.6Visceral and ocular larva
migrans.7-Enterobius vermicularis.8-Ancylostoma duodenale.
9-Ancylostoma caninmum. 16Ancylostoma tubeforme.11
Ancylostoma

braziliense.12Bunostomum trigonocephalum.13Bunostomum
phldebotomum.14Necator americarus. 15Cutaneous larva migrans.
16-Strongyloides stercoralis.17Capillaria philippinensis.18-Trichuris
trichiura and other species.B-Trichostrongylus spp..26Anisakiasis.

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

1-Wuchereria bancrofti. 2-Brugia malai. 3-Brugia timori. 4 -Loa loa.
5-Mansonella ozzardi. BMansonella streptocerca. ?Mansonella
perstans. 80nchocercavolvulus .9-Dracunculus medinensis.
10-Visceral larva migrans. 1XAngiostrongylus cantonensis.
12-Angiostrongylus costaricasis. 13Gnathostoma spinigerum.
14-Trichinella spiralis.

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

acoording to available materials .

ZY931 PARASITIC PROTOZOA

course for graduate students .

The following points must be takenn consideration during the study
of

each parasite.

Introduction 1 Classification - Epidemiologyi Ultrastructure i
Nutrition - Life cycle- Pathogenesis and transmissionHost 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 controlprogrames and development of integrated
control

programes :

|- Lumen-Dwelling protozoa

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

ssp.. 1@Dientamoeba fragilis. 11Giardia lamblia (intestinalis).
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12-Balantidium spp.. 13Chilomastix mesnii. 14-Trichomonas
hominis. 15Trichomonas vaginalis. 16Trichomonas tenax and
Foetus. 17Enteromonas hominis. 18 sospora belli andhominis.
19-Sarcocystis spp.. 2@Cryptosporidium parvum. 21-The
microsporidia. 22-Plasmodium vivax. 23Plasmodium ovale.
24-Plasmodium malariae. 25Plasmodium falciparum.
26-Trypanosoma brucei gambiense. 21 rypanosoma brucei
rhodesiense. 28 rypanosoma rangeli. 29Trypanosoma cruzi.
30-Cutaneous leishmaniasis. 3Mucocutaneous leishmaniasis.
32-Visceral leishmaniasis. 33Toxoplasma gondii. 34Pneumocystis
carinii. 35-Babesia spp. .36Theileria spp.

Notice : Each topic of the above courses followed withbaratory
work

according to available materials .

ZY941 SPECIAL TOPIC
ZY910 SEMINAR
ZY920 RESEARCH

WYAF DT | IOF

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

ZY910 SEMINAR

ZY920 RESERCH

W EltHOHY T Y IOF
ZY915 GENERAL ENDOCRINOLOGY
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A-Hormones

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

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

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

C-Cellular Transmission of Hormonal Signal

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

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

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

E-Gonadotrophic hormones (IH + FSH)

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

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

Prolactin Release other actiondkole in themale.

G- Growth hormone

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

H- The Adrenals

a-Cortex

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

(Blood pressure) anti nflammatory actions. 3-Stress and
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cortisol,Cushing,s Syndrome,Addison,s disease (Clinical
effects).4Glucocorticoid Regulation CRH, ACTH chemistry
and secretion , Actions of ACTH, Regulation of ACTH release
noxious stimuli (factorselicit 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). 2Neurohypophysis
hormones. 3Chemidry and secrerin of Oxytocin and
Vassopressin (antidretic hormone ADH) . 4Biological 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 (anatomyral 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 beatRelationship
of metabolism to surfacearea 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, Effeds 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 secrébn - Effects of PTH onBove, kidney and
Intestine-

Mechanism of Action- Hypoparathyroidism + Hyperparathyroidism.
2.Calcitonin

Synthesis and chemistry, secretionBiological effects- Mode of
Action.

3.Vitamin D and it,s Deviations

Chemitry and Metabolism - Biological actions- Mode of action.

C- Carbohydrate Metabolism1 Glucose

Pancreatic hormones Pancreas islets of langerhansAnatomy and
Histology.

1-Insulin T chemistry and metabolism secretion. Zlucagoni
chemistry, Biosynthesis, Metabolism, sgetion. 3-Somatostatini
chemistry 1 Biosynthesis and secretion.-Biological effects of
Insulin Hypoglycemia, hyperglycemia and Insulin ,Diabetes
mellitus, Insulin lack Biological effects of glucagone.-Biological
effects of Somatostatin.

D-Gastro Intestinal hormones

Secretini Gastrin T Glucagoni Cholecystokinin (CCK) i Motilin 1

Pancreatici polypeptide , chemistry , secretion and Biological

73



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 folliculogenesisPrimordial Gonocytes - Sex
differentiation of the Gonads- Course of Oogenesis in different
species

Relationship between oocyte anfl o | €Development ofFollicle
types.

2. Estrous Cycle (4 h)

Length, cycle phases, type of cycle in different specieblypothalamo
.

pituitary T ovarian relationship.

3. Ovulation (2 h)

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

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 indifferent speciesi
Senmeni

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 placentaTypes of placenta in
different species.

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

F- Postpartum Events (2 h)

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

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

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

Embryo Sexing. 8Embryo 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 environmentakhange. 2Nature 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.-©smotic
conformity in cells. 3Osmoconformers. 4Limi ted hyperosmotic
regulation. 5-Adaptation to sea water, Fresh water, Soil and
endoparasitic environment. 60smoregulation in : Insects, Fishes,
Amphibia, Reptiles, Birds and Mammals . ZHormonal control of
osmotic and ionic balance .

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

D-Sensory Mechanisms

1-Receptor cells as sensory transducors:@hemoreception in
invertebrates. 3Chemoreception in Insects. 4hemoreception in
vertebrates. 5Cellular mechanisms of chemostimulation6-
Mechanoreception, Plotoreception and Equilibrium. 7-Cellular basis
of sensitivity to mechanical stimulation. 8Touch, Motion and stretch
receptors. 3Sound receptors and Equilibruim. 16Eyes of
vertebrates.

11-Visual pigments and the compound eyes oftharopods .

E-Circulatio n of blood
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1-General plan of circulatory systems. ZThe mammalian heart. 3
Eectrical activity of the heart. 4Fluid compartments. 5Pressure and
flow in vertebrate circulatory systems. 6Peripheral circulation in
invertebrates. 7Types of hearts. 8Vertebrate systemic hearts,
Molluscan hearts and Tuniiata . Hearts of spirders , scorpions and
insects. 9Regulation of blood flow. 18Cardiovascular control by
central nervous system. 1LCardiovascular responses to exercise and
diving.

F-Respiration and Gas Extange

1-The atmosphere and solubility of gases.-&quatic 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 curve - 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, temprature 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 electroregption, Behavioural

and neural control.

|- 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, Extermal 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 systemThermoreceptors.

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.

ii.TheA pl ur ihpeomaetnatpoi eti ¢ stem cell so ar
hemat opoi etic progenitor cellso (con

of seltrenewal and potential for proliferation and differentiation).
Iv. The major, morphologically recognizable stages of granulocydi

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,
recepors and major signal transduction pathways).

vii. The cellular source and functions of SCF, I3, 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

lii. 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 andhe 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

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

lii.Monocyte/macrophage maturation from stem cé 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 gells
and

plasma cels

viii. The Major Function of leukocytes.

ix. 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).

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

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

6. NORMAL HE MOSTASIS

I. Coagulation factors.

ii. The role of Vit-K in coagulation.

lii. Grouping of blood clotting factors.

iv. Coagulation and platelets activity.

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

vi. Regulation of hemostasidy protein C and S.

vii.Fibrin lysis.

7. AUTOMATION IN HEMATOLOGY

8. QUALITY CONTROL AND ASSURANCE

PART TWO-A: HEMAPATHOLOGY
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(ERYTHROCYTE DIORDER AND COAGULATION DISORDER)
1. INTRODUCTION TO ANEMIA:

I. Blood cells morphology in health and disases.

ii. Definition of anemia.

lii.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 aamia

x. Diagnasis of anemia.

a. History and physical examination.

b. Laboratory diagnosis of anemia.

2. IRON DEFICINCY ANEMIA

I. Introduction.

ii. Iron metabolism:-

. Distribution of iron.

. Absorption of iron.

. Transport of iron in the body

. Storageof iron in body.

O o O T 9

. Normal iron requirements
iii. Iron Deficiency anemia:-

. Historical aspect.

. Causes of iron deficiency.
. Stages of iron deficiency.

. Clinical features of iron deficiency.

O o O T

. 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:

1. Classification of sideroblastic anmia.

. Pathophysiology of sideroblastic anemia.

. Hereditary sideroblastic anemia.

. Acquired sideroblastic anemia.

. Clinical features.

. Diagnosis of sideroblastic anemia.

. MEGALOBLASTIC ANEMIA

. Megaloblastic anemia.

QO W o O b~ WwN

I. introduction.

ii. Morphol ogy (peripherd blood morphology, and bone marrow
morphology).

lii. 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 anenai.

xv. Treatment of megaloblastic anemia.

X. Consequences of megaloblastic anemia.

b. Non-megaloblastic anemia:

I.Introduction.

ii.Due to liver diseases.

lii.Due to alcoholism,

Iv.Due to reticulocytosis (stimulated erythropoiesis)
4. HEMOLYTIC ANEMIA

82



a. Intracorpuscular defects.
1. hereditary defect of red blood cell membrane.
3. Erythrocyte enzyme disorder.
b. Extracorpuscular defects
1. Immune hemolytic anemia.
2. Nonimmune hemolytic anemia.
5- HEMOGLOBINOPATHIES AND THALASSEIMIA:
1. HEMOGLOBINOPATHIES
a. Definition of hemoglobinopathies.
b. Molecular abnormality and abnormal states.
. Geographic distribution of hemoglobinopathies
. Hemoglobin S.
. Definition, History, and etiology

. Sickle cell disease.

Cc
d

1

2

a. History.
b. Genetic inheritance.

c. Etiology and pathophysology.
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. Hemogldbin E

a. Etiology and pathophysiology
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. Clinical feature.
. laboratory diagnosis.
. Hemoglobin GHarlem

. Etiology and pathophysiology

b

C

g

a

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 ofthalassemia

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 @ thalassemia.

6- HYPOPROLIFERATIVE ANEMIA

1. Introduction

2. Aplastic anemia
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. incidence.

. pathophysiology

Classification and etiology of aplastic anemia.

. Clinical features.

. Laboratory findings

. Differential diagnosis.

. Purered cell aplasa.

. Acquired acute and chronic pure red cell aplasia.

. Diamond-Blackfan syndrome.

. MISCELLANEOUS ERYTHROCYTE DISORDERS: -

I. Acute blood lose anemia.

N~ T 9 wae ®©o o 0 T ®

ii. Anemia of chronic renal failure.

lii. 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.

lii. 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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lii. 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.
lii. 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 classificationof leukemia.

a. Subclassification of acute leukemia.

b. Subclassification of chronic leukemia

ii. Acute leukemia

a. Acute myeloid leukemia (AML)

b. Acute lymphoid leukemia (ALL)

lii. Chronic leukemia

a. Chronic lymphocytic leukemia

b. Chronic Myelogenous éukemia

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 morrowtransplantation

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 M yelogenous leukemia.

lii. 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 thér effect on cells morphology.
4. Reference Range and normal value.

5. Routine testing in hematology.

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

lii. Microhematocrit (PCV)

iv. Red blood cell index.

v. Reticulocyte count

vi. Erythro cyte sedimentdion 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 pcessing

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

b. Platelet aggregometry.

c. Capillary fragility test.

lii. 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.

lii. In vestigation ofhemolytic anemia.

Iv. Investigation of hemoglobinopathies.

v. Investigation of thalassemia.

vi. Investigation of hemostasis disorders.

11. Investigation of Leukemia.

12. Special stains and cytochemistry techniques.

6 YR Wy Y P H OF m
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

# Recombinaton & transposition .

# Plasmids

# Bacteriophages.

# Replication of Bacteriophages.

# Transformation

# Transduction .

# Conjugation .

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

# Viruses vaccines & antivral 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 ).

# Enzymesused in genananipulation.

# 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 .

# Remmbinant seletion & 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 (Meralian pedigreepatterns, 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, Organizatiorof the humangenes, 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 repeatal DNA sequencs 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 pential 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 materals .

ZY910 SEMINAR

91



ZY920 RESEARCH

WYAMFHY | HOE y yHOR ™
ZY918 DESERT ECOLOGY

Syllabus of desert ecology for master of scieneelegree.

3 hrs/week Theory

Postgraduate study

This subject, deals with terrestrial ecosystems with particular
emphasis on ad 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 climatend
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 p roducers : theraunkaier life -form system for plant
classification .

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

- detritivores; carnivores ; decomposers .

2. CLASSIFICATION OF TERRESTRIAL ECOSYSTEMS :

- general clasfication accarding 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,

semidesert stppe and savan@a (Guinea, sahel and sudan
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savannas) .

3. DESERT ECOSYSTEMS, THE SAHARA:

- main desert types in the world : subtropical, rairshadow,

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 .
- Deset 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 potental 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 sciencedegree.

A-The concept of Toxic, Toxicology- Ecotoxicology :

1-Kinds of Toxic.2-Movement of toxic substance in Environment .3
Chemical concentration and persistence:8iological concentration
and discrimination.5-Bioacumulation of toxic substance.
B-Classification of toxic agents :

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

1-Simple diffusion.2Catalysed.3Active 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 protens.2Toxicant in liver and kidney.3-Toxicant in
bone.4Toxicant 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 .3Bioacumulation of
hydroecosystem.4Transfer of (H.M) fr om soil waterto 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 sence- 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 popuation, 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,
Morta lity.

- Life tables:

Concept and development., timespecific life table, Agespecific life
table, Survivorship curves slightly, convex, concave, Intermediate,
Stair-step type, Birth and Death rate, Life expectancy, population
agestructur, Prediction theory.

- Regulation of population size:
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Concept of population regulation, Densitydependent and
independent

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

- Population Fluctiuation:

Seaenal and Nonsasonal 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 ad 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 nodels,
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 Edimation, 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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Plant Growth & Development (Plant
Physiology) (PGB1) 5 3
(9 AWHOH)Y 9F 33

Biostatistics + Experimental Design (PGRB)

_ 3 3
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Cell Biology &Plant Genetics (PGB5) . 3
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1C 2] 9 ) Dissertation (PGB13 10 6
Jdy sl tF
0 ( Research Methods (BB4) 00| Pass

(cAr K agfr 3K B 38 fp/OBBKC caf IKGKHL © 3 HE

. (cdr K aofFp 9K h 2 prprOBBKCCUMHERIPGEK ucKsr K

(PGB1,2,3&9 HYFpOUYe bmMuF- 3RYIOF
(PGB5,6,7&9 UYFpOUB cXfYF 3RYIO
(PGB9,10,11&1? dYFpOUB 2I0F ¥YOF 3RYIO

wt p CIOF 3y xmM wlog HOFOPF AF ¥BME 8 A B F D KDF H|

(49F p O4r KF upyHTsFjpBCHOF 9 F p

1. Plant growth & development (Plant Physiology) PGB 1 (8redits)
Aims and scope of developmental biology, patterns of development,
problems of developmen principles of development, differentiation,
properties of the differentiation state, the course of differentiation,
nucleus and cytoplasm, nuclear and cytoplasmic interacn, 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 sedlings, development of
root, development of shoot, hormonal control of shoot antbot
development, the dynamics of growth
Practical Part:
Experiments:
1- Show exponential pattern of growth (cells or organs) such as
numbers, volume, weight, surface area, hght of plant and even
protein content.

a- Relative growth rate (RGR):

RGR = LnW2-LnW 1/ t27 t1
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W1 =dry weight at t;
W2 = dry weight at t>

b- Leaf area ratio (LAR)
A=L/W =LtL2/ W1+tW>

c- Relative leafgrowth rate:

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

2- Effect of GA in stimulating lettuce hypocotyls gravth.
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 SB2 (3 credits)

Introduction, probability, distribution of dominant characters,
analysis of variance, multiple comparison, estimation of variance
components, transformatian of data experimental design, completely
randomized design, completely randomiz# block design, latin

square.

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

1- Bacterial media and growth requirements.

2- Media preparation and sterilization methods.



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 microtechniques.

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

ant i bi oticséeetc. ).

4. Research Method PGP 4 Pass
The student should study thesisvriting 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 (2redits)

Meiosis, genetic interaction, sex inheritance, genes on some
chromosomesysing 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 macular
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 transcri ption 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, mutatn
induction and selection and DNA polymerase chain reaction.

2. Structure and function at the cellular, subcellular, and molecular
levels.

3. Experiments to include use of the microscope,
immunofluorescence, sukcellular fractionation, and electrophoress.
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 processesnicluding cytokinesis, cell expansion, tip

growth, cell-to-cell communication, andintracellular protein sorting.

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

Isolation of plant pigments.

Cell wall compounds.

Detection of carbohydrates, proteins and lipids in plant
materials.

4
5

Detection of mineral elements in plant ash.

Amylase and conversion of starch to glucose.



7. Experimental Biology & Microbial Bio-techniques PGB 7 (3 credit)
Introduction, reagents, killing and fixation, paraffin method, stains,
glycerin method, cytological method, micrechemical method,
electron microscopy, photomicrography, bacterial propagation and
growth requirements, fungd propagation and growth requirements,
viral propagation and growth requirements, actinomycetes
propagation and growth requirements, pathogenicity, immunological
& Serologicd 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 dfferent types of
microscopes.

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

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

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

9- Methods for isolating actinomycetesand their growth factors,

production of some antibiotics by actinomycetes and #ir 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 getic material,
DNA replication, cloning vectors, extra chromosomal elements ,
plasmids, bacterial, fungal and viral micratechniques.

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- |solation of plasmid DNA from E. cdi.

5- Purification, concentration and quantification of DNA.

6- Transformation.

7- Protein assays.

8- Molecular methods will include restriction enzyme, digestion,
plasmid isolation, baderial transformation and polymerase
chain reaction.

9. Plant Ecology PGB 9 (2 cdit)

Quantitative and qualitative vegetation analysis., environmental
factors affection vegetation structure and composition, ecosystem
processes (water, carbon, and nutrientycles), demography and
meta- population of plants, desert ecology (life process in desert,
facilitation, patchiness, restoration), community ecology and
biodiversity (organisms' interactions-plant distribution i biodiversity
indicators), statistical treatment and presentation of ecological data.
Practical Part:

1- Field study of someecosystems.
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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 ofplystosan and holosan eras from the'
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 P@ 10 (2 credit)

Taxonomy and its significance, history of classification and sysins
of classification, principle of taxonomy: major and minor categories
of classification; infra and superspecific categories; morphological
criteria, phylogenetic consideraion; phylogeny for higher categories,
current systems of classification: (Bentam and Hooker, Engler and
Prantl, Wettistein Pulle, Skottsberg, Bessg, Hallier, Hutchincon,
Emberger), geography of vascular plants; Genetics and evolution,
static vs. dynamc priniciple in geography, biosystematics and
cytogenetics biosystematic categms .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 speémens; Housing of bulky materials; Equipment
and Botanical garden, selected fam#s 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 deelopment of plant

kingdom.

3
4
5

Use of plant chemical components in their accurate xanomy.

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

Studying the chromosomal system to differentiate between

subspecies (i.Artemisia spand 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 ddifferent tissue
culture methods to produce: (Plants free of viruses, bacteria ah
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 reproducton and formation of reproductive units.
- To learn about growth regulation hormores.

- To observe and attain skills on growth phases.

2- Biostatistics & Experimental design

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

- To keep aware of randomizedlesigns 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 frafulness of
microbes to plants.

- To have skills on growing microorganisms, tests for identification

and monitoring environmental mutual effects.

4- Cell Biology & Plant genretics

- 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 fractonation of nucleic acids and

electrophoresis.

5- Plant chemistry

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

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

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

6- Experimental biology & Microbial Bio -techniques

- To understand concepts ofixation, staining and sectioning.

- To keep aware of electron mimscopy 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 ecosysin factors.

- To apply on identification and preservation of plans.

- 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 nomenclaturavith 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 regpnal
and world floras.

- To acquire skills on identification of dants 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 resigant 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 geneticPCR).

11- Soil Microbiology (PGB14)

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

3.Nitrogen Fixation and nitrogenfixing 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 nitrogesfixation.

7. Recent techniques used in classification of roanhd stem
nodulating bacteria.

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

phosphorus).

Practical

A. Assessment of total micreorganisms 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.



3
4
5
6
7

Nodule shapes.

Microscopic examination of bacteroids.

Isolation of rhizobia from nodules.

Purification of isolates

Authentication of isolates

Mycorrhiza manipulation

1- Field observation of ectorrhiza rhiza (Field visit)

2- Isolation of ectorrhiza.
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15t Semester (General)

Course Course Title Credit Hours
code
PH1011 Advanced Classical Mechanics 3
PH1012 Thermodynamics 3
PH1013 Mathematical Methds 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

39 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
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Group 2): Solid State Physics

Course Course Title Credit Hours
Code
PH1036 Theoretical Solid $tte Physics 3
PH1037 Physics of Semiconductors 3
PH1038 Spectroscopy 3
PH1034 Advanced lab. 2
PH1035 Special Topics 1
4" 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 Calcuumear OscillationDriven and non driven linear

OscillatonSo me met hods in the cal culMfemoff vari a
Eul er 6s edgnotmibn).on, The

Lagrangian and Hamilton dynamics: Hamilton princi@eneralized Coordinates

Lagrangés equation of mot i o-Undatermingdenulepiiessl i zed ¢
Conservation of Energy, Momentum, Canonical Equatléasiilton dynamicsPhase
SpaceandLiov i | | e 6-¥iviat Theorem.e m

Dynamics of Rigid Bodies: Inertia TensAngular momenturMoments of Inertia

Eul er 0 dgordelreeImetmnrStability.

Coupled Oscillations: Two Coupled Harmonic Oscillatdfeak and Forced
OscillatorsCoupled Electric GtuitsGeneral Problem®rthogonality of the Eigen

VectorsLoaded String.

PH1012 Thermodyamics
Phenomenological Thermodynamics: Thermodynamic Varidbigmtion of State

Processes and Cycieésntropy-Basic Laws of Equilibrium Thermodynamitegendre
Trarsformation and Thermodynamic Potentidslti Component Systems, phase

transitions, chemida reactions in equilibriunBasic principles of irreversible
thermodynamic€oltzmann postulat€lassification of boundary conditions, quantum

effectsGi b b 6 s etheendmmluer i | | e 6's t h e-Appleatigns, part it
equipartition principle, Ising ma, theory of atomic defects, ideal quantum systems.



PH1013 Mathematical Methods of Physics
Linear spacefinite series expansiofSomplex functionOrdinary diferential

equationsPartial differential equatior&roup theoryWector and tensor analysis
Special functionsCalculus of variationgntegral equation&inear operators

Functional analysi®donlinear methods.

PH1021 Advanced Quantum Mechanics
Basic ideas oQuantum Mechanics (Revision)

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

Formal Quantum Mechacs

Complex linear vector spaces inrdimensions. Addition , multiplication by a scalar,

salar product, linear operators, projection operators, hermitian and unitary operators.

Dirac notation, eigenvalues problem for ket vectors, adjoint equations,elesation,

transformation brackets. Continuous spectra and momentum representationnappma

Schwinger equation approach from the coorduispi@ce. Green function in one
dimension.

Angular Momentum (Revision)

Angular momentum operators, commutation algelaising and lowering operators,
spectrum of angular momentum eigenvalues, combinatiangflar momenta treating
the simplest case of two spi2 particles, notation of Clebsébordan coefficients,
spin1/2 angular momentum and Pauli matrices, magmetiments.

Non-perturbative approximations

Variational methods, the helium atom and othapplications, the JWKB
approximation.

Timedependent perturbation theory

First ordertmed e pendent perturbation theory.
unstablestate in terms of the decay Hamiltonian. Slow swaaohprocedure. Harmonic
perturbationsand other applications of tirgependent perturbation theory. Second
order perturbation theory and energy denominators.

Scattering

Currents and cross sections: tattering amplitude and optical theorem. Partial wave

expansion of wave function and scattg amplitude. Phase shifts. Lesnergy

Fer mi

scattering from square well potential and scattering length expansion. Scattering length
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expansion in terms of wave functgrPoles of the scattering amplitude, bound states
and resonances. First Born approximatfoom the timeindependent or dependent

approaches.

PH1022 Electrodynamics
Vectors and fields (vector analysis, integral laws), electrostatics and magnetostatic

Maxwell equations of electrodynamics, energyaw and momenturBaw,
electromagnetigotentials, electromagnetic waves, the radiating dipole, Lienhardt
Wiechert potentials (Bremsstrahlung, synchrotron radiation), Kirchhoff diffraction
theory, dynamic theory of material properties, relativistic formulation of
electrodynamics.

PH1023 Computtional Physics

Fundamentals of Fortran Programmifgrtran Language and Functiexarious
Logical and arithmetic statemerBasic operations with complex numb&sors and
double precisiofNumerical method$&olution of nordinear algebraic and
transcedental equations.

Subprograms and Subroutines: DBtdernalEntry-DimensiorCommon and
Equivalence statements and subscripted variables.

Polynomials and Zero of pgtomials: NewtorRaphson metheMatrix methods and
systems of linear algebraic equatiorgéi value problemMatrix inversion.
Numer i cal I nt egr a4iSolubam of or8imam diffeemtid squateent h o d
InterpolationNumerical differentiation.

Estimation of parameters by leasjuare approximatiemmest of the goodness offit
Monte Carb methods.

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

Parity, Electronic and magnetic moments, Masslainding energy, Fission.

Nuclear force, Nucleonucleon interaction, Deuteron problem,d\aortnucleon
scattering, Effective range theory, Singlet and triplet scattering lengths, Spin and
charge independence of nuclear forces, Nucleon two body withns@gneralized
Pauli exclusion principle, Two body exchange forces, Most general foroctdar
two body interaction.



Nuclear models, Shell model, Nilsson model, Collective model, Vibrations and

rotations, Liquid drop model and fission, Seampirical mas formula.

Nuclear reactions, basic kinematics, compound nucleus and direct reactippsstr

and pick up), Optical potential, Resonance and Breit Wigner formula, Heavy ion
reactions.

Radioactive decay of nucl ei ractiornselbowedes of
and forbidden transitions, Fermi and GT transitions, Multiplicity and the selection

rules for gamma transitions, Litemes, Mixing andbanching ratios, Weisskpof

estimats.

PH1032 Particle Physics
Basic Concepts:

Four vector notation, invariants and natural units, Feynman diagrams as a tool for
gualitative description of interactions, Cross sections (differential cross sections and
luminosity), The Mandelstanvariables st 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 (Klei@ordon, Dirac),Negative energy solutions and the
Feynmani Stuckelberg interpretation, Conserved Current and Propagators, Invariant
amplitude.

Symmetries and Conservation Laws:

Translational invariance and momentum cons@wuatas 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 spositane
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 fégpton 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 fer e+e
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 andheaptublets and Cabibbo
mixing, Comparing the weak and electromagnetic couplings, Parity aRdriy
violation and handedness of neutrinos, The measurement of Z width at LEP,
Electroweak Theory: Unification weak and electromagnetic, Gauge transformations.
Deep Inelastic Scattering:

Elastic electrosproton 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 Chargeér@siat HERA.

The Standard Model and What Next?:

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

PH1033 Quantum Field Theory
Action principle, Canonical transformations, Poisson brackets, Symmetries and

conservations | aws, Greends functions,
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. CalcutdteEnergy
bands.

Superconductivity:

Experimental background, theoretical survey. Higimperature superconductors.

Magnetic resonance:
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Nuclear magnetic resonance, line width, hyperfine splHNQ@R, Antiferromagnetic
Resonance EPR and Principle of Ma&etion.

Plasmons, Polaritons and Polarons:

Dielectric function of the electron ggdasmons. Electrostatic screening, polaritons
LST relation. EE interactionFermi liquid E.E collisions. Ephonon 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 equatioAPolarizatioaMacroscopic Electric Field, Local Electric Field at an
atom, dielectric constant and polarizépHStructural phase Transitio&®rroelectric

crystalsDisplacive Transitions.

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

approximation, Energy level diagram, occupation proliads| 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 relatienpmbination, contact
phenomenon, 4 junction, quasi Fermi level, metsé¢miconductor contact, Dember
effect, PhoteElectroMagnetic (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,

carriercarrier 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, Surfacecambination.

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 freqeetxcineff
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, LEDOGS.

Semiconducting Materials: elemental semiconductors, compound semiconductors,
very narrow gap semiconductors, oxide semiconductors, magnetic semiconductors,
organc 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 arfdative 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: Intuation, 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: Intrboluc 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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