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Formation of ordinary differential equations (ODE's) - ODE's of first order and first Degree — ODE's of first
order and higher degrees — Applications — Numerical solution of ODE's of the first order and the first Degre —
Linear ODE's of higher Orders with
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Some basic probability concepts — Some important sampling distributions — Estimation Hypothesis testing —
Analysis of variance - Regression and correlation — Multiple regression and correlation — Goodness of fit test.
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Principles modern physics - Black-body radiation - Planck’s law of radiation, photo-electric effect - The
Hydrogen atom, Rutherford model of the atom - Bohr’s theory, Sommerfeld’s theory - Compton effect - Dual
nature of matter, De Broglie waves, the
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Organic Reactions Mechanisms — Chemistry of Carbonyl Compounds
Practical : (Selected practical experiments )
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Aromatic Compounds — Heterocyclic Compounds
(Practical : Selected practical experiments )
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Agrochemistry — Environmental Organic Chemistry — Green Chemistry
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Chemistry of the main groups (S, P- block elements): General properties of the main group elements of the
first group to the seven group element- use of main group elements in industry. (in a glasses, conductors,
and semiconductors — fertilizers
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Chemical thermodynamics: Thermodynamics concepts- First law of thermodynamics- second law- Entropy
changes of enthalpy and entropy with temperature-Gibb's free energy function and chemical potentials.
Chemical kinetics: Concept and terminologies of chem
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Phase rule: Concept and terminologies of phase rule, phase rule equation, One , Two, Three component
systems and their applications. Colloids: Preparation, properties- The stability of hydrophilic and
hydrophobic sols. gels- Emulsions and Foams. Electroch
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Statistical treatment of Analytical Data, Activity and Systematic Treatment of Equilibrium, Acid-Base

equilibrium, Types of titration in volumetric analysis, Gravimetric analysis, Fundamentals of potentiometry &
Principles of UV, Vis-Spectrophotometry
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Principles of Stratigraphy — laws and guidelines — Stratification — Lithostratigraphy —Sequence stratigraphy —

Unconformities — The geologic column -Geochronology — Chronostratigraphy of Crypto- & Phanerozoic —
Boundary stratigraphy - Stratigraphic Corre
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Introduction - Fossil and fossilization - Mode of preservation — Fossil -record — Taxonomy and evolution -
Description and geologic importance of major invertebrate fossil groups
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Rock Forming Minerals
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Introduction, Basic mineralogy - Atomic structures - Isomorphism and polymorphism - Continuous and
discontinuous reaction series - Silicate and non-silicate minerals - The identification and classification of

minerals
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Introduction - Polarization and polarizing microscope - Optics of isotropic crystals -Optics of uniaxial and
biaxial crystals
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Geographic Information Systems | G240
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Introduction- Map and map data handling- Components of GIS- Functions of GIS- Advantages of digitized
storage — Data manipulation- Planning for GIS
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Introduction - Principles of different geophysical methods (Gravity - Magnetic - Seismic - Electric)
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Using the mathematical and statistical packages (Matlab, Mathematica, Min Tab, SPSS, ...etc) for matrices —
Functions — Graphics — Data Fitting — Applied Statistics
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Measuring cell potentials.

Studying DNA and biopolymers - Cell membranes and membrane potentials - Electrical activity of nerve
cells - Fundamentals of measuring circuits and systems - Temperature and pressure measurements -
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properties — Theory of dielec

Crystal structure - Reciprocal lattice, X-ray diffraction in crystals - Lattice vibrations and thermal properties -
Defects in crystals (point defects and 1-d, 2-d and 3-dimensional defects) - Free electron mode and electric
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Basic idea of diffraction - Review of crystalline Structure - Reciprocal space - X-rays, production &

detection - X-ray cameras - Models For diffracted intensity - Small-angle scattering of X-rays - Electron and
neutron diffraction- Analysis of X-ray
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Preparation of simple and double salts — preparation of metal complexes — characterization by
spectrophotometric and conductometric methods.
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Inner transition elements: Relation between lanthanides and actinides - f-block elements and d-block
elements — chemistry of some important elements — method of separation — properties of the compounds —
oxidation state — Spectral and magnetic properties’

-

Aaclal) | G| s oAl Al e haanl EPE BN
Y e VYA | oY V] ke

Ul 5 aliil) ¢ gicl A0Sl i

11-9

-

) B ;o fuaia

YoXe[oofYY cpii) i) JLasy)




JS-LQJ'W./‘

Bgi.ulfisgla

Q\e‘).ﬂ‘
ACT Mid_T Prac Wr. | CH

Sle L)
P/T

L

101 30| O | 50 3

0

. 2 - - P
Tl Jo—ta J g g Sy gina ( L‘
8

YoXe/y.vy A4 SJuadl) E_l:f"?*_*‘_‘l;{
i psl—all 4,1

el allatial) _
~amr @i o] T
Physical Chemistry (3)] C 332

3

preaad A1 ) g0 9 430 JRY) 9 ALY AS jall Lguliadal g i g s Alilaa - a9y Adolra (8 L zagl) sliasS

Cilija Om adbaill Ao gial) cilbasll Adlida cilgad) 8 cile jud) auigi g dpasal) adille et Ay jad) AS ad) i gad 1c) JAll AS jal) 4y i

5 Jad)

molecular gas model- numeri

Quantum chemistry: Pre-Schrodinger equation- Schrédinger equation and its application to translational,
vibrational, and rotational motion of a particle.

Theory of gases: The kinetic
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Geological topics chosen by the Department Council
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A- Introduction — Definitions, terminology and field equipments — Devices of geological surveying — Sampling
procedures — Field characteristics of rocks — Field relations — Types of contacts — Geological cross-sections
and mapping — recognition of geologi
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Environmental Geochemistry
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1- Introduction; 2-Distribution of elements and minerals chemistry; 3- Biogeochemical cycle; 4- Heavy metals
in the environment; 5- Geochemistry of Mercury in the environment; Water pollution and Health (Arsenic and
Fluoride in the natural environment); 6
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Introduction — Textures and structures of igneous rocks — Mineral composition — Classification of igneous

rocks — Origin of magma — Metamorphic rocks and definitions - Textures and structures of metamorphic
rocks — Contact metamorphism — Regional metamorp
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Introduction to Igneous, Metamorphic and sedimentary Rocks:
-* Ilgneous Rocks: Recognition, Structures and classification of Igneous rocks; Magma genesis.
-* Metamorphic Rocks: Definitions, agents and types of metamorphism; Structures, texture and Class
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Rock deformation — Classification of geologic structures — Folds — Faults — Joints and cleavage
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Cell and Molecular Biology| Z 318
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The cell theory. Membranous organelles. Non-membranous organelles. The cell inclusions. The nucleus. Cell
division. DNA & RNA synthesis and structure. DNA structure- Genome organization in prokaryotic and
eukaryotic cell- DNA replication and repair - Tran
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Advanced organic chemistry | C415
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Advanced organic synthesis — Estimation of functional group.
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Introduction To Atomic Spectrometry (Absorption, Florescence and Emission Spectrometry.
Ultraviolet/Visible Spectrophotometry and Infrared Spectrometry, Polarography & Amperometry,
Conductometry & Coulometer and Modern Voltammetric Techniques, Analytical
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Field Training (10 days field work): field training applying different techniques and methods using
stratigraphical, petrological, palaeontological and structural principles. Each student should prepare an oral

presentation besides a geological report whi
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Morphologic classification of Egypt; Origin of the Oases; General Stratigraphic section, Geological History
and Evolution of the Egyptian lands; Details and distribution of the stratigraphic sequences and associated

deposits bearing Oil & Gas in Egypt.
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Outline of the Processes of Ore Formation - Classification of Ores - Magmatic, metamorphic, sedimentary and
hydrothermal ore forming processes
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Hydrogeology (1) and Petraleum| G460
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Hydrogeology I: Introduction - Water Cycle in Nature- Climates- Water Falls & Surface Water- Hydrogreology
of groundwater reservoirs — Groundwater flow properties - Aquifer properties - Water wells - Well tests -
Groundwater flow laws - Groundwater explor
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