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First Semester

lpialy ) o gl A pivalal) ol ]

(Pure Mathematics) :&iagll ciluialy 1 3 aglal) & jricalall geali s 1

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
MAG601 |Lattice Theory | 1 oSl ks | 2 - 2
MAG603 | Advanced Partial Differential Equations Asadic 43 ja dlals C¥alas| 2 - 2
MAGB05 |Advanced Mathematical Programming Aedile dpaly ydae | 2 - 2
MAGO7 |General Topology pe adng| 2 - 2
Optional: Select 4 Credits
MA609 | Probability Theory (1) (1) SVlaaY) il [ 2 - 2
MAG611 |Advanced Modeling & Simulation dadiall slSlaall g dndaill | 1 2 2
MAG613 |Combinatorial and Graph Theory Gilladadall g sl gl 4y )k | 2 - 2
MAG615 |Special Function & Applications Lk g Aalall Jisall | 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
MA602 - Advanced Functional Analysis pdiie o Qi) 2 - 2
MAG04 - Advanced Numerical Analysis plile (gae Jidai| 2 - 2
MAG06 - Advanced Differential Geometry dadiie Alaldi duia | 2 - 2
MAG08 - Concept Data Analysis bl dalas] - 2 - 2
Optional: Select 4 Credits
MAG610 - Algebraic Number Theory gl alae Y A ks 2 - 2
MAG612 - Distribution Theory (1) (1) Syl 4y ki) 1 2 2
MAG614 - Advanced Complex Analysis pifie S je Jida3| 2 - 2
MAG616 - Intelligent Systems S a1 2 2
Total Credits 12
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(Applied Mathematics) :dfubil) ciludly 11 8 aglal) (A icalall maliy .2

First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits

MA617 | Advanced Fluid Mechanics Aeatiall &) sall SlS0e| - 2 - 2

MA619 | Advanced Quantum Mechanics Loaiiall oSN SilSa| - 2 - 2

MAG21 | Theoretical Mechanics Aok SalSw| 2 - 2

Aaddie 4 3 Alialdt ¥ ales -
MAB03 Advanced Partial Differential Equations 2 2
Optional: Select 4 Credits

MAG23 | Advanced Relatively Theory Leafiall dppull 4y 0l 2 - 2

MAG625 | Advanced Electrodynamics Aeatiall 4y oSl ISl 2 - 2

MAG27 Particles Transport Theory Glapnaal) Jlasil &y ylas) 2 - 2

MAG611 |Advanced Modeling & Simulation Aoatiall alSlaall ydadaill | 2 - 2

Total Credits 12
Second Semester
) Hours/Week
Code Preqg. Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
MAG18 - Advanced Elasticity Theory Laadiall 43 g pall 4yl 2 - 2
MAG620 - Reactors Dynamic Systems O leliall Sl dadail | 2 - 2
MAG622 - Celestial Mechanics A slendl ISl 2 - 2
MAG04 - Advanced Numerical Analysis pdile (ga2e Qi) 2 - 2
Optional: Select 4 Credits
MAG24 - Waves Theory Glasall 4ok 2 - 2
MAG626 - Statistical Mechanics las) SulSe| 2 - 2
MAG28 - Dynamical Systems Sl dadaiyl| 2 - 2
MAG12 - Distribution Theory (1) (1) @yl 4y k3] 2 - 2
Total Credits 12
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First Semester

(Statistics) :slasyl A aslall b jhcalall gali .3

. Hours/Week
Code Course Title ec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
MAG09 | Probability Theory (1) (1) @Vl ay ks 2 - 2
MAG629 | Estimation Theory opadl) &y ks 2 - 2
MAG631 |Reliability Theory Al gl 4,k 2 - 2
MAG612 | Distribution Theory (1) (1) Syl 4y ks 2 - 2
Optional: Select 4 Credits
MAG633 |Advanced Queuing Theory Aaagial) yul ghall 4y Hlai| 2 - 2
MAG635 Biostatistics o sbaa¥ll 1 - 2
MAG611 | Advanced Modeling & Simulation Aaagial) slSlall s andall| 2 - 2
MAG637 | Design of Experiments N - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
MAG630 - Probability Theory (2) (2) @Yl 4y k) 2 - 2
MAG32 - Stochastic Processes ddalaill clleall] 2 - 2
MAG634 - Advanced hypothesis testing Aeatiall (g 8l il sl 2 - 2
MAG636 - Distribution Theory (2) (2) w8l 4 k) 2 - 2
Optional: Select 4 Credits
MAG638 - Probabilistic Inventory Theory i) gyl 4y ksl 2 - 2
MAG640 - Selected Topics in Statistics sbanll 43 lida dle pngal ] 2 2
MAG642 - Advanced Regression Analysis paiall Hlaas¥) Jolas| - 2 - 2
MAG44 - Advanced Time Series Analysis 4ndiall dpie ) Judbad) Qs 2 - 2
Total Credits 12
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(Computer Science): qwlall agle & sicalall gl 4

First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
MAG639 |Advanced Artificial Intelligent pafiall elibia¥) oSN 2 - 2
MAG611 | Advanced Modeling & Simulation dadiiall 3lSlaall g dndalll) - 2 - 2
MAG641 | Advanced Database Systems Aeatiall UL 2e ) 8 adas) 2 - 2
MAG643 | Information Retrieval Gilagleall gla il 2 - 2
Optional: Select 4 Credits
MAG645 | Cryptography a2 - 2
MAG647 |Web Application Development Gl clapdai ki ] 2 2
MAG05 | Advanced Mathematical Programming deafie dpaly ydaa | 2 - 2
MA649 |Quantum Computing Ll dpnsalll 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
MAG46 - Natural Language Processing dppball G Asllae| 2 - 2
MAG648 - Advanced Machine Learning pagiall AY) alas| 2 - 2
MAG650 - Data Warehouse and Data Mining Leie il s Sl g0 gisa| - 2 - 2
MAG52 - Mobile Computing Alatidll Ll 2 - 2
Optional: Select 4 Credits
MAG38 - Probabilistic Inventory Theory Ceoddll 4y ksl 2 - 2
MAG54 - Bioinformatics sl Al 1 2 2
MAG616 - Intelligent systems S Aadaill| 2 - 2
MAG608 - Concept Data Analysis clibdl ddas 1 2 2
Total Credits 12
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MAGO1: Lattice theory |

Basic definitions and some algebraic concepts — Special elements and pseudo complements. Distributive
and Modular lattices - Complete lattices — Boolean Algebra - Characterization and Representation
Theorems of Distribution lattices and Boolean algebras — Congruence Relations and Lattice of
Congruences — Introduction to Concept lattices and Formal Concept Analysis.

MAG602: Advanced Functional Analysis

Introduction and Notations- Linear Topological Spaces-Linear Metric Spaces- Banach Spaces-Hilbert
Spaces-Banach Algebras-Measures of Noncompactness- Fredholm Theory- Sequence Spaces-Fixed
Point Theory.

MAG603: Advanced Partial Differential Equations

Introduction. Terminology; boundary and initial value problems; well- and ill-posed problems.Linear
PDE. Review and classification; the Laplace, wave and diffusion equations; the Klein-Gordon equation;
more on characteristics; standard methods: separation of variables, integral transforms, Green's
functions; potential scattering; special topics in conformal mapping; dispersion and diffusion;
dimensional analysis and self-similarity; regular and singular perturbation theory; asymptotics for
complete solutions; geometrical optics and WKB eikonal equation; high-frequency expansions;
caustics.More on nonlinear PDE. Equations that convert into linear PDE; some exactly solvable cases;
Burgers' equation; dimensional analysis and similarity; traveling waves; nonlinear diffusion and
dispersion; the KdV, nonlinear Schrodinger and Sine-Gordon equations; reaction-diffusion equations;
Fisher's equation; singular perturbations: boundary layers, homogenization, weakly nonlinear
geometrical optics, etc.; Solitons; Backlund transformations; Painleve conjecture.Variational Methods.
First and second variation; Euler-Lagrange equation; constraints.Free-boundary value problems.
Formulation; perturbation theory; more on water waves; method of extended gradient; materials surface
evolution; some open problems.

MAG604: Advanced Numerical Analysis

Descriptive treatment of elliptic, parabolic, and hyperbolic equations — Finite difference formulae -
Finite difference approximations to partial derivatives. Transformation to non-dimensional form — An
explicit finite difference approximation to the heat conduction equation- The weighted average
approximation. Explicit formula for central differenced and forward differenced boundary conditions —
Finite difference approximations to parabolic equations in cylindrical and spherical polar coordinates.
The characteristics technique for hyperbolic equations- Alternative approach to the characteristics-
propagation of discontinuities. Torsion problem — Derivative boundary conditions in the heat conduction
problem. Finite differences in polar coordinates for elliptic equations- The direct methods for solving the
finite difference equations of Poisson’s equation. The iterative method for the existence of an unique
solution to linear integral equations- Solution of Fredholm’s integral equation with small values of its
parameter and with an arbitrary continuous kernel. Volterra integral equation of first and second kinds -
Volterra integral equation of the second kind with multiple integrals — Applications.
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MAG605: Advanced Mathematical Programming

Constrained NLP optimization, Methods NLP of constrained optimization, unconstrained NLP
optimization, Methods of NLP unconstrained optimization, convex optimization, Methods of convex
optimization, nonconvex optimization, Methods of nonconvex optimization, Applications in
optimization.

MAG606: Advanced Differential Geometry

Manifold and Riemannian manifold. Classical differential geometry affine differential geometry.
Projective differential geometry. Local differential geometry. conformal D.G._ convex and general
convexity kinematics.

MAG607: General Topology

Topological spaces, continuous maps, and convergence. Constructions of topological spaces: products,
subspaces, and quotient spaces. Connectedness and path connectedness. Separation axioms: Hausdorff,
regular, and normal topological spaces. Urysohn’s lemma and Urysohn’s metrization theorem.
Compactness and Tychonoff’s theorem. Compactification of topological spaces. Uniform spaces and
uniform convergence. Ascoli’s theorem. Dimensions of topological spaces and embedding theorems.

MAG608: Concept Data Analysis

Basic notions of Orders and Complete lattices — Closure Operator and Galois Connection — Context and
its Concepts — Concept Hierarchies and Lattice of Concepts — The Fundamental Theorem of Concept
Lattices — Algorithms for drawing concept lattices — Nested line diagrams. Properties of concept lattices
Implications and dependencies of attributes. Knowledge exploration and attribute reduction — Treating
Incomplete knowledge.

MAG609: Probability Theory (1)
Review of some important basics to probability theory, including definitions and rules with Bayes’
Formula. Moment generating function, Cumulant generating function, Functions of multiple random
variables (two or more) for (discrete & continuous) random variables. Bayesian Procedures, involving
prior and posterior distributions.

MAG610: Algebraic Number Theory

Integral Domain’s, Factorization, Extension. Norms, Traces, Traces and Discriminants. Dedekind
Domains, Unique Factorization of Ideals. Factorization of Prime Ideals in Extensions, Norms of Ideals
and Factorization theorem. The Ideal Class Group, Lattices, the Canonical Embedding. The Dirichlet
Unit Theorem, Units in Quadratic Fields. Cyclotomic Extensions, Integral Basis of a Cyclomatic Field.
Factorization of Prime Ideals in Gabis Extensions Frobenius Automorphism. Local Fields, Artin-
Whaples Theorem, Hensel’s Lemma.

MAG611: Advanced Modeling & Simulation

Introduction to Simulation - Simulation Examples in a Spreadsheet- General Principles (Concepts in
Discrete-Event Simulation and List Processing)- Statistical Models in Simulation, including: Review of
Terminology and Concepts; Useful Statistical Models, e.g. Queueing systems; Discrete Distributions;
Continuous Distributions; Poisson Process. SPSS, Matlab, Mathematica, etc....
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MAG612: Distribution Theory (1)

Study on some known statistical distributions, such as negative binomial distribution, Riemann zeta
distribution, Hypergeometric distribution, Lognormal distribution, Beta distribution, Inverse Gaussian
distribution, Logistic distribution, Cauchy distribution, mixed Distributions. Functions of random
variables and their distribution, distribution function method, Transformation method for univariate
case, Transformation method for bivariate case, Convolution method for sums of random variables,
Moment method for sums of random variables. Applications to some special (discrete and continuous)
bivariate distributions.

MAG613: Combinatorial and Graph Theory

Combinatorics: Fundamental Principals of Counting — Languages and Finite State Machines — The
Principle of Inclusion and Exclusion — Generating Functions — Recurrence Relations.Graph Theory:
Formal description of graphs — Connectedness and equivalence relations — Matrix representations —
Graph Isomorphism — Euler and Hamilton Paths — Short Path Problems — Transport Networks —
Matching Problems — Planer Graphs — Graph Coloring — Introduction to trees and some applications —
Tree Traversal — Trees and Sorting — Spanning trees — Minimum spanning trees.

MAG614: Advanced Complex Analysis

Relevant fundamental concepts — Holomorphic functions (Cauchy- Weistress type) — Meromorphic
functions — Some particular Holomorphic functions — Mebus transformation - Conformal mapping and
some interesting transformation — Applications.

MAG615: Special Function & Applications

One or two subjects are treated in depth from: Orthogonal polynomials - special functions and boundary-
value problems - numerical methods and special functions - wavelets and their computational
applications - classical and basic special functions. The course may contains: spectral solutions of
differential equations Ordinary differential equations: one-step methods, multistep methods, difference
methods for boundary value problems in ODE’s - difference methods for parabolic, hyperbolic and
elliptic PDE’s - Spectral methods for ordinary differential equations: weighted residual methods.

MAG616: Intelligent Systems

Intelligent systems enabled a range of problems to be tackled more effectively. This course emphasises
on the methods and tools that can be used to develop systems (intelligent systems) that demonstrate
intelligent behavior including dealing with uncertainty, learning from experience and following problem
solving strategies found in nature. It goes in depth on selected topics and methods include computational
intelligence algorithms in search, optimization and classification, which to a large extent consist of bio-
inspired mechanisms. Also, it cover the applications of these methods include robotics, health and
medicine. The course introduce the sufficient background for the concepts such as: cognitive robots,
cognitive phenomenology, imitation learning, and humanoid robots.

MAG617: Advanced Fluid mechanics:

Fundamental Laws of Continuum Mechanics-Advanced Steady for Unidirectional Flow-Unsteady
Unidirectional Flows-Unidirectional Flows of a Bingham Material-Boundary Layer Theory-Steady
Compressible Flow-Advanced studies for potential Flows-Transport of heat and mass.
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MAG618: Advanced Elasticity Theory

Stress and equilibrium- deformation: Displacements and strains- Static problems of asymmetric
elasticity- Complex variable methods—Theorems and problems of dynamic elasticity- Elastic waves in
unbounded medium- Anisotropic elasticity.

MAG619: Advanced Quantum Mechanics

Dirac Formulation of Quantum Mechanics - Angular Momentum and Spin - Operator Algebra -
Quantization of the Electromagnetic Field - Interaction of Radiation with Matter - Quantum Theory of
Damping (Density Operator Methods - Langevin Approach).

Book: William H. Louisell, Quantum Statistical Properties of Radiation, John Wiley & Sons Inc. 1973.

MAG620: Reactors Dynamic Systems

Neutron Transport Theory, Neutron Slowing Down, Resonance Absorption, Neutron Thermalization,
Perturbation and Variational Methods, Homogenization, Nodal and Synthesis Methods, Space-Time
Neutron Kinetics.

MAG21: Theoretical Mechanics

General motion of a rigid body-Euler’s angles-Euler-Poisson equations-Motion of a rigid body in a
fluid-Bifurcations of Liouville tori-Topological types of the rigid body motion-Vibrational motion of the
rigid body-Oscillatory solutions-Nonlinear oscillatory systems-Periodic solutions.

MAG622: Celestial Mechanics

Basic concepts of celestial mechanics: Coordinate systems, Basic concepts of spherical trigonometry,
Time systems, Keplerian orbit, The motion of two bodies problem, Kepler's laws, Elliptic and hyperbolic
orbits, Kepler's equation, Flight path angle. Orbital elements: Some different groups of orbital elements,
Classical elements, Orbital elements transformation. Some practical aspects of satellite orbits:
Classification of orbits, Types of orbits, Applications.

MAG623: Advanced Relatively Theory

Einstein-Maxwell field theory- Telle parallel equivalent of general relativity (CTEGR)-F(R) field
theories- the gravitional waves- Spherical symmetry solutions of the theory of general relativity- Axiall-
Symmetry solutions of general relativity-Rotating black holes-Geometric field theories.

MAG624: Waves theory
Wave fundamentals-The wave equation-Wave components-The mechanical wave equation.

MAG625: Advanced Electrodynamics

Vector Calculus and Field Theories- Maxwell’s Equations and the Lorentz Force- Scalar and Vector
Potentials- Solving Maxwell’s Equations: Electro- and Magnetostatics- Solving Maxwell’s Equations:
Electromagnetic Waves- Energy and Momentum of Electromagnetic Fields- Radiation Sources and
Antennas- Electrodynamics in Macroscopic Media- Surfaces, Wave Guides and Cavities- Relativistic
formulation of electrodynamics.
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MA®G626: Statistical Mechanics

Fundamentals of Statistical Physics - Statistical Mechanics of Non-Interacting Particles - Interacting
Gases and the Liquid-Gas Phase Transition - Dynamics of Liquids and Gases - Lattices and Spins -
Microscopic Models for Interacting Gases - Landau Field Theory.

MAG627: Particles Transport Theory

Transport equations - Exact solutions for simple modeled theories of particle transport - Collision
phenomena in particle transport - Derivation of continuum descriptions from transport equations - Basic
problems in transport theory - Approximate methods in transport theory.

MAG628: Dynamical Systems:
Selected topics in Dynamical systems.

MAG629: Estimation Theory

Mathematical estimation problem, Minimum variance unbiased estimation, Cramer-Rao lower bound
for the general Gaussian case, Measures of quality of estimators, Sufficient statistics, Minimal
sufficiency and ancillary statistics, Best linear unbiased estimators, Maximum likelihood estimation,
Least squares estimators, Method of moments, Interval estimation. Bayesian point estimation, Bayesian
interval estimation.

MAG630: Probability Theory (2)

Conditional expectations, Exchangeability, Martingales. Generating random variates by inverse of
cumulative distribution function. Inequalities. Consistency and limiting distributions: Convergence in
probability & distribution, Central limit theorem, and Extensions to multivariate distributions.

MAG631: Reliability Theory

This course covers the main statistical methods used in reliability and life data analysis. The main
distributions used in reliability data analysis are overviewed. The ageing properties of different
distributions are explored. A course in reliability helps in probabilistic modeling of the reliability of
systems with multiple components and statistical modeling of reliability of individual components based
on lifetime data.

MAG632: Stochastic Processes

Review for some concepts of stochastic processes, involving their properties. Some common stochastic
processes, Discrete-Time Markov Chains: Chapman—Kolmogorov equations, n-step transition matrix,
Classification of States, stationary distribution of the chain, positive recurrent, the limit distribution of
the Markov chain, simple random walk, Multidimensional Random Walk, branching processes,
continuous-time Markov chain: Stationary Distributions and Limit Distributions, Birth—Death Processes.

MAG633: Advanced Queueing Theory

This course provides quick review of some important previous studies, basic definitions and concepts,
birth-death processes, simple Markovian queues, bulk arrival and service queues, Erlangian queues and
networks queues. The queueing models can be studied in cases: truncated, non—truncated, single server,
several servers, steady—state, transient behavior, busy period and self-service. The next concepts can be
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added also to queueing models: customer behavior, state—dependent, additional servers, catastrophes and
feedback. Investigating the quality control procedure to confirm the queueing models.

MAG634: Advanced hypothesis testing

Review of simple & composite hypotheses testing, and critical regions. Maximum likelihood tests,
multi-parameter case testing, most powerful tests, uniformly most powerful tests. Tests of hypothesis
concerning parameters in normal. Rank tests, Randomized tests, Unbiased tests, Likelihood ratio tests
and their asymptotic properties. Linear hypotheses and least squares, Tests of homogeneity. Tests of
independence of bivariate normal variables. Testing by minimax and classification Procedures. Bayesian
testing procedures. Sequential Probability Ratio Test.

MAG35: Biostatistics

Introduction to biostatistics — Design of medical studies — Hazard rates and odds ratio — Sensitivity
analysis — Receiver Operating Characteristic (ROC curve) — Survival analysis — Life tables — Estimate
the survival curve using Kaplan-Meier. More survival procedures may be discussed.

MAG636: Distribution Theory (2)

Basics to Distribution Models: Model Analysis, Parameter Estimation, Model Selection and Validation
(Graphical Methods -Goodness of fit Tests). Taxonomy for Distribution Models: Type | Models:
Transformation for the random variable. Type 1l Models: Modification/Generalization for Distribution
Models. Type Il Models: Models Involving Two or More Distributions (Composite and Compound
Distributions). Type IV Models : Distribution Models with Varying Parameters. Type V Models:
Bivariate and Multivariate Distribution Models. Further distributions on censored schemes

MS637: Design of Experiments

Simple comparative experiments; Experiments with a single factor; Randomized blocks; Latin squares;
Factorial designs; The 2k factorial design; Two-level fractional factorial designs. More procedures for
experimental design may be discussed.

MAG638: Probabilistic Inventory Theory

Types of inventories- Inventory Costs - Probability distributions of inventory management- Geometric
programming approach- Lagrange multiplier technique- Probabilistic inventory model with zero lead
time -Constrained probabilistic inventory models with varying units cost- Lead time demand follows
some continuous distributions- Constrained probabilistic <Q,r> inventory model with mixture Shortage -
Periodic review inventory models.

MAG639: Advanced Artificial Intelligent

Review the Al history from 1943 to the current. Intelligent agents: Discussion on what Artificial
Intelligence is about and different types of Al agents. Solving problems by Searching: Problem-Solving
Agents, Example Problems, Searching for Solutions, Uninformed Search Strategies (DFS and BFS) — A
Review. Informed Search and Exploration: Informed (Heuristic, A* algorithm) Search Strategies, Local
Search Algorithms and Optimization Problems, Genetic algorithms — A Review. Adversarial Search:
Games, Optimal Decisions in Games, Optimal Strategies, Minimax algorithm, Optimal decisions in
multiplayer games, Alpha-Beta Pruning, Cutting off search, State-of-the-Art Game Programs.
Knowledge and Reasoning: Propositional logic; Inference in Propositional logic, Knowledge and
Reasoning: First-order logic as a basis for building intelligent agents capable of acting and reacting in a
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complex environment; Inference in First order logic. Knowledge Representation: Ontological
Engineering, Mental Events and Mental Objects, Frames, Conceptual Graphs, Semantic Networks,
Knowledge-based Systems, and Truth Maintenance Systems. Uncertain Knowledge and Reasoning:
Uncertainty, Graphical Models, Probabilistic Reasoning and Bayesian Network.

MAG640: Selected Topics in Statistics
The course provides topics of statistics that are not considered in the Master Subjects.

MAG641: Advanced Database Systems

System implementation techniques, data storage, representing data elements, database system
architecture, query processing and optimization, a typical relational query optimizer, transaction
processing concepts, concurrency control techniques, database recovery techniques, database security
and authorization, Schema Refinement and Normal forms, Physical Database Design, Crash recovery,
Parallel and distributed databases, deductive databases, and database technology for decision support
systems.

MAG642: Advanced Regression Analysis

Multiple linear regression (MLR), Least squares estimates of the MLR parameters, Detection of Outliers
in MLR, Detection of influential observations in MLR, Non-Full-Rank linear regression models,
Generalized least squares, Statistical inference, Logistic regression for binary data, Ridge regression ,
Nonlinear regression. More regression procedures.

MAG643: Information Retrieval

Goals and history of IR. The impact of the web on IR. Basic IR Models Boolean and vector-space
retrieval models; ranked retrieval; text-similarity metrics; TF-IDF (term frequency/inverse document
frequency) weighting; cosine similarity. Basic Tokenizing, Indexing, and Implementation of Vector-
Space Retrieval, Simple tokenizing, stop-word removal, and stemming; inverted indices; efficient
processing with sparse vectors; Java implementation. Experimental Evaluation of IR, Performance
metrics: recall, precision, and F-measure; Evaluations on benchmark text collections. Query Operations
and Languages, Relevance feedback; Query expansion; Query languages.Text Representation, Word
statistics; Zipf's law; Porter stemmer; morphology; index term selection; using thesauri. Metadata and
markup languages (SGML, HTML, XML). Web Search, Search engines; spidering; metacrawlers;
directed spidering; link analysis (e.g. hubs and authorities, Google PageRank); shopping agents. Text
Categorization, Categorization algorithms: Rocchio, nearest neighbor, and naive Bayes. Applications to
information filtering and organization. Language-Model Based Retrieval, Using naive Bayes text
classification for ad hoc retrieval. Improved smoothing for document retrieval. Text Clustering,
Clustering algorithms: agglomerative clustering; k-means; expectation maximization (EM). Applications
to web search and information organization. Recommender Systems: Collaborative filtering and content-
based recommendation of documents and products. Ethical Issues in IR, Privacy, Fairness, Fake news
and disinformation, Filter bubble , Viewpoint diversity, Fostering extremism, Internet addiction.
Information Extraction and Integration, Extracting data from text; semantic web; collecting and
integrating specialized information on the web.Question Answering, Semantic parsing. Question
Answering from structured data and text. Deep Learning for IR :Word embeddings. Neural language
models.
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MAG644: Advanced Time Series Analysis

Review of principles and definitions of time series, involving stationarity, Yule-Walker estimation,
autoregressive moving average (ARMA) models. Hence working on spectral density function (SDF) and
its properties, SDF of ARMA models, estimating SDF by Periodogram. Integer-valued time series
models: Thinning operator and its properties, Integer-valued autoregressive of order (1), INAR(1).
Integer-valued moving average of order 1, INMA(1). Autocorrelation of the earlier models. Yule-
Walker estimation and conditional Least squares estimation of the model parameters.

MAG645: Cryptography

The basic complexity theory, some elementary cryptographic schemes like Caesar’s cipher, general
substitution ciphers, polyalphabetic ciphers and how they can be broken efficiently, Shannon’s
cryptographic principles of confusion and diffusion, the Feistel-based block ciphers, the block ciphers
DES, CAST-128 and AES, public key cryptography, the RSA, ElGamal scheme, the foundations of
Elliptic Curve Cryptography, the cryptanalysis of RSA and ECC.

MAG646: Natural Language Processing

NLP tasks in syntax, semantics, and pragmatics. Applications such as information extraction, question
answering, and machine translation. The problem of ambiguity. The role of machine learning. Brief
history of the field. N-gram Language Models: The role of language models. Simple N-gram models.
Estimating parameters and smoothing. Evaluating language models. Part Of Speech Tagging and
Sequence Labeling, Lexical syntax. Hidden Markov Models (Forward and Viterbi algorithms and EM
training). Basic Neural Networks, Any basic introduction to perceptron and backpropagation. LSTM
Recurrent Neural Networks, "Understanding LSTM Networks" blog post, optionally the original
paper Long Short Term Memory. Syntactic parsing, Grammar formalisms and treebanks. Efficient
parsing for context-free grammars (CFGs). Statistical parsing and probabilistic CFGs (PCFGS).
Lexicalized PCFGs. Neural shift-reduce dependency parsing. Semantic Analysis, Lexical semantics and
word-sense disambiguation. Compositional semantics. Semantic Role Labeling and Semantic Parsing.
Information Extraction (IE), Named entity recognition and relation extraction. IE using sequence
labeling. Machine Translation (MT), Basic issues in MT. Statistical translation, word alignment, phrase-
based translation, and synchronous grammars.

MAG647: Web Application Development

This course gives the background, terminology and fundamental concepts that are important to build
modern full stack web applications. It makes student familiar with all each layer of the software
technologies involved in a web application, including data modeling and database technologies, the web
server environment and middleware components, network protocols, the user interface and basic visual
design, and user interaction concepts. Also, the course introduces the major components of web
application architectures and the fundamental design patterns and philosophies that are used to organize
them. In addition, it includes the topics: Web Applications Frameworks, Managing Data, Middleware,
and The User Interface.

MAG648: Advanced Machine Learning
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This course is an advanced-on machine learning, focusing on recent advances in deep learning with
neural networks, such as recurrent and Bayesian neural networks. The course concentrates on natural
language processing (NLP) and computer vision applications. Also, it introduces the mathematical
definitions of the relevant machine learning models and derive their associated optimization algorithms.
In addition it covers a range of applications of neural networks in natural language processing, including
analyzing latent dimensions in text, translating between languages, answering questions, and in
medicine.

MAG649: Quantum Computing

Complex numbers and its geometrical representations, Complex vector spaces, inner products and
Hilbert spaces, Hermitian and unitary matrices, Tensor products of vector spaces Deterministic Systems,
Probabilistic descriptions and Quantum systems, Basics of Quantum theory, Schrodinger’s time
dependent equation, Wave nature of Particles, state vector, operators, postulates of quantum mechanics,
Dirac formalism, Stern-Gerlach experiment, electron spin, superposition of states, entanglement Bits and
Qubits, Classical gates versus quantum gates, Deutsch’s Algorithm, DeutschJozsa Algorithm, Simon’s
periodicity algorithm, Grover’s search algorithm, Shor’s Factoring algorithm Quantum programming
languages, Probabilistic and Quantum computations, introduction to quantum cryptography and
quantum information theory.

MAG650: Data Warehouse and Data Mining

Data Warehousing concepts, Comparing operational database to data warehouse, Data Warehousing
system and components, Data transformation process functions, Online analytical processing (OLAP)
and OLAP tools, Data Warehousing applications, Data Mining concepts and techniques, Classification,
Association Analysis, Cluster Analysis, Anomaly Detection, Web Mining, Data Mining applications.

MAG652: Mobile Computing

Introduction to Mobile Computing Systems. Mobile terminology and enabling technologies. Mobile
protocols and architectures. Mobile terminals and smart technologies. Mobile commerce, billing and
payments. Mobile learning. Mobile health and wearable computing. Location-based services. Mobile
Web vs native applications. Mobile systems design. Developing mobile applications. Mobile software
constraints and usability challenges. Future trends in mobile computing.

MAG654: Bioinformatics

Introduction to Bioinformatics and Sequence Analysis. In addition to lecture material, skills needed for
future problem set assignments will be covered. Internet Resources focusing on text-based searches of
literature, molecular, and medical databases. Searching DNA databases with DNA queries: BLASTN.
Searching protein databases with protein queries: BLASTP. Cross-molecular searches: BLASTX and
TBLASTN. Bioinformatics Tools for the Laboratory. Protein Analysis. Analysis problems involving
short sequences. MicroRNAs and Pathway Analysis.
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(Pure Mathematics) :disa) cilbualy 1) 3 aglall A o)y giSall gali a1

First Semester

. Hours/Week
Code Course Title Lec. | Prac. | Cred.
Obligatory: 2 Credits

Selected topics in pure mathematics (1) -

MA701 (1) &) loumly I 85 e a5 2 2
Optional: 2 Credits

MA703 |Lattice theory (2) (2) 4l 4,k | 2 - 2
MA705 |Vector Optimization dagdl Ay 2 - 2

Manifold and Riemannian manifold -
MAT707 Al ) cibdal) ilaae 5 cldall Cilae 2 2
MA709 |[Topology and its Applications (1) (1) aluliy adsnglll 2 - 2
MA711 | Measure theory el 4 ks 2 - 2
MA713 |Advanced Complex Analysis e (S je Jida3| 2 - 2

Second Semester
. Hours/Week
Code Course Title ec. ‘ Brac. ‘ Cred.
Obligatory: 2 Credits

Selected topics in pure mathematics (2) -

MA702 (2) i) launly ) 85 f5n a5 2 2
Optional: 2 Credits

MA704 | Ockham algebras aeS sl byl 2 - 2
MA706 | Numerical Optimization Lol BN | 2 - 2
MAT708 |Local differential geometry Alaall Llalail) duxigll] - 2 - 2
MA710 |Topology and its Applications (2) (2) alankiy adngll | 2 - 2
MA712 |Advanced Functional Analysis pdiie Ao Jalas | 2 - 2
MA714 The approximate pumerical and analytigal solutions for integral ) - )

equations bl et aleall didasll Ay yail) g dpaael) Ay 5l J glal)
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(Applied Mathematics) sl cilbualy A1 A aglall b o)y giSal) gali 3,2

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 2 Credits
Selected topics 1 in applied mathematics -
MAT72 y . 2 2
> (1) Aarl) iy ) 3 5 e e pum e
Optional: 2 Credits
MA715 Chaos theory and its appllcatlon:s in flgld me.ch:j\?lcsﬂ ]2 - )
& sall Sl A Lgtlandai  am il 4y ki
Asymptotic solutions of the rigid body motion -
MA7L7 ulaiall anall A< jal 4y jlal) Jslal) 2 2
MA719 | Advanced Kinetic models il LS pall dadaill| 2 - 2
Theory of relativistic quantum mechanics -
MA721 ol oS0 1S5 2y 2 2
MA723 | Space Dynamics sbadll iy 2 - 2
Selected topics in applied mathematics (2) -
MA727 2 dggplail) il Yl 8 3R dile pmga 2 2
Second Semester
Hours/Week
Cod C Titl
ode ourse Title Lec. | Prac. | Cred.
Obligatory: 2 Credits
MAT726 |Selected topics in applied mathematics (3) 5 - 5
(3) el Cilpaly Hll 85 s Cile i se
Optional: 2 Credits
MA716 |Advanced topics in electromagnetic fields 5 - 5
Lpnlalinag 5 568l OY L) & Latiia Cile guiase
MA718 [Vibrational motion of dynamical models ) - )
AaSaaliall AadasSU 4 ) ay) A< jal)
MA720 |Selected topics of nuclear reactor dynamics ) - p
A0 5l O Laall Kealia e il jlids
MA722 | Advanced space dynamics dediiall eliadll Spdlipa| 2 - 2
MA724 | Advanced elasticity Leaiiall A pall| 2 - 2
MA728 |Selected topics 4 in applied mathematics (3) ) - p
(4) didail) Cilpialy Hll 85 jlide Cile i se
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First Semester

(Statistics) :sbas¥) A ashall 3 o) gisall gali 2.3

. Hours/Week
Code Course Title ec ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
MA741 | Selected topics in statistics (1) (1) sbasyl 3t e pnse| 2 | - | 2
Optional: 2 Credits
MA729 | Advanced probability theory (1) (1) deaiiall ¥ Laia¥I 4 jlas| - 2 - 2
MA731 |Advanced distributions theory (1) (1) Aediall ilay il 4 yla3 | 2 - 2
MA733 |Advanced Reliability theory Aoaiiall 48 8 gall 4y 5k5 | 2 - 2
MA735 |Search theory Gl dy ksl 2 - 2
Advanced probabilistic inventory theor -
MAT737 P g XM\ a5 53l 4y i 2 2
MA739 | Statistical optimality methods Llas I Al Gk 2 - 2
Second Semester
. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred
Obligatory: 2 Credits
MA742 | Selected topics in statistics (2) () sbasl G5l clepmsel 2 | - [ 2
Optional: 2 Credits
MA730 |Advanced probability theory (2) (2) dediial) ¥ laiay) 4y ksl 2 - 2
MA732 | Advanced distributions theory (2) (2) Aeaiall oy j il 4y pha3| 2 - 2
MA734 | Advanced queuing theory Ladiall ol shall 3y ,k5 | 2 - 2
MA736 |Advanced Markov chains Aoaiiall (oS jle Judl| 2 - 2
MA738 |Advanced Time series analysis Aaxiall dpie ) Judtad) ddss) - 2 - 2
MA740 |Advanced biostatistics plidl (5 guall clasyl| 2 - 2
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(Computer Science): cwlall agle 2 ol gisal) zali 4

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 2 Credits
MA749  |Selected topic in computer science (1) ) - )
(1) &_Lwlaj\ (:}l:‘sﬂ'é‘)u;af_ﬂr—y.a}.«
Optional: 2 Credits
MA743 |Artificial Intelligence and Robotics i g My el eSA| 2 - 2
MA745  |Network security Sl ol |2 - 2
MA747 |Information storage and retrieval Lol sinl Clagleall cpas | 2 - 2
MA751 |Machine learning and neural networks — dssasll Sl g Y1 oladll | 2 - 2
MA753 |Queuing models: simulation and comparison 5 - 5
4yl 5 3USLaall ¢yl ghall 3
MA755 |Computer vision cdall 45 ) 2 - 2
Second Semester
Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 2 Credits
Selected topic in computer science (2) -
MA750 . 2 2
(2) sl agle 33 liaa Dl giaga
Optional: 2 Credits
Computer architecture and deep learning systems -
MA744 Gaendl aladll Aakiil 5 o gualall duria 2 2
MA746 |Advanced Modeling & Simulation daiiall slSlaall s dndaill | 2 - 2
Databases and systems information retrieval -
MA748 e slrall gl il alai g il ac) 68 2 2
MA752 |Mobile systems Jsenall gl dakif | 2 - 2
Selected topics of Advanced database systems -
MAT754 Lasiall i) el 8 dadail 43 jlide Cle gun g 2 2
MA756 |Distributed systems and networks Sl g de gl Aakai¥) | 2 - 2
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o) sS4l & 5 Jha Ciuan g3
MA701: Selected topics in pure mathematics (1)
MA702: Selected topics in pure mathematics (2)

MA703: Lattice Theory Il

Basic Definitions — Polynomials, ldentities and Inequalities. Free Lattices. Distributive Lattices with
Pseudo complementation, Stone Algebras. Representation Theorems. Congruences and ldeals, Prime
and Maximal lIdeals, Complete Lattices, Complete Sublattices. Subalgebra Lattice of an algebra.
Infinitely distributive and Complete distributive Lattices. Direct and Subdirect Decomposition. Semi
modular Lattices. Unions, join, edge sum — Products — Tensor Products and the Product in EGra Box
Product — Complete product Lexiocographic Products and Corona — Algebraic Properties — Diamond
Produtcs — Left inverces for tensor Functors — Power Products.

MA704: Ockham Algebra

Ordered sets, Lattices, and Universal Algebra. Examples of Ockham Algebras; the Berman Classes.
Congruence Relations. Subdirectly irreducible Algebras. Duality Theory. The Lattice of Subvarities.
Fixed Points. Fixed Point separating congruences. Congruences on K1,1 - algebras. MS-spaces; fences,
crowns. The dual space of a finite simple ockham algebra. Relative Ockham Double MS-algebras.
Subdirectly irreducible double MS-algebras. Congruences on double MS-algebras. Singles and doubles.

MA705: Vector Optimization
The course among others includes topics on multiobjective linear programming, differentiable vector
optimality conditions, sensitivity analysis, different a priori and a posteriory methods etc.

MA706: Numerical Optimization

Modeling: linear programming models, convex optimization models. Basic optimization theory:
optimality conditions, sensitivity, duality. Algorithms for constrained convex optimization: active-set
methods for linear and quadratic programming, proximal methods and ADMM, stochastic gradient,
interior-point methods. Line-search methods for unconstrained nonlinear programming, sequential
quadratic programming.

MA707: Manifold and Riemannian manifold

Manifold and Riemannian manifold, Classical differential geometry, affine differential geometry,
Projective differential geometry, Local differential geometry conformal D.G. convex and general
convexity kinematics.

MA708: Local differential geometry

Holonomy and the Gauss-Bonnet theorem, introduction to hyperbolic geometry, surface theory with
differential forms, calculus of variations and surfaces of constant mean curvature, abstract surfaces (2D
Riemannian manifolds).
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MA709: Topology and its Applications (1)

Topics are chosen that serve the researcher in a branch of topology, whether it is general topology,
algebraic topology, or geometric topology. These topics are modern in specialization and serve the
applications that serve the community in this period.

MA710: Topology and its Applications (2)

Advanced Topics are chosen that serve the researcher in a branch of topology, whether it is general
topology, algebraic topology, or geometric topology. These topics are modern in specialization and
serve the applications that serve the community in this period.

MA711: Measure theory
Advanced topics to measure theory. The study of lengths, surface areas, and volumes in general spaces,
as related to integration theory.

MA712: Advanced Functional Analysis

Advanced topics to locally convex spaces (including the Hahn-Banach separation theorem, weak and
weak*-topologies, Alaoglu’s theorem, Krein-Milman’s theorem). more on operators on Hilbert spaces
(including polar decomposition, the spectral theorem for normal compact operators, index theory for
Fredholm operators, trace class operators, Hilbert-Schmidt operators). the Gelfand theory for
commutative Banach algebras and commutative C*-algebras with application to the spectral theory for
normal operators; an introduction to the theory of unbounded operators on Hilbert spaces.

MA713: Advanced Complex Analysis

Main concepts of meromorphic functions — Starlikness and Convexity — Subordination and
superordination principles - Paticular families of meromorphic functions and distortion theorems -
Application.

MAT714: The approximate numerical and analytical solutions for integral equations

1. Abel's problem - Iterated and Resolvent kernels- the eign-values and the eign functions. 2. Initial
value problems and its conversion to Volterra's integral equation—Boundary value problems and its
conversion to Fredholm's integral equation. 3. Fredholm's integral equation with separable kernels -
Solution of homogeneous Fredholm's integral equation of the second kind. 4. Integral equations with
symmetric kernels - Hilbert-Schmidt theorem. 5. Solution of integral equations of the second kind by
successive approximations Neumann series - Resolvent kernel and Volterra's integral equation. 6.
Classical Fredholm theory- Integral transform methods - Singular integral equation - Convolution type
kernels - Solution of singular integral equations by Fourier transform. 7. Integral of the theory of the
wing of an airplane - Integral equations with a kernel having logarithmic singularity.

MAT715: Chaos theory and its applications in fluid mechanics
Selected topics in Chaos theory and its applications in fluid mechanics

MA716: Advanced topics in electromagnetic fields
Selected topics of Effects of external and generated electromagnetic fields

MAT717: Asymptotic solutions of the rigid body motion
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Periodic solutions-Periodic solutions in the case of a time-dependent torque vector fixed along the
largest principal axis-Periodic solutions in the case of a time-dependent torque vector fixed along the
middle principal axis-Iterative solutions.

MAT718: Vibrational motion of dynamical models

Oscillatory Solutions-Theorems on Linear Oscillatory Systems-Nonlinear Oscillatory Systems-Periodic
Solutions-Gradient Systems-Poincaré Theorem-Limit Cycles-Poincaré—Bendixson Theorem-Liénard
System-van der Pol Oscillator-Applications.

MA719: Advanced Kinetic models
Selected topics of Advanced Kinetics model.

MAT720: Selected topics of nuclear reactor dynamics
Selected topics of nuclear reactors dynamics

MA721: Theory of Relativistic Quantum Mechanics

Relativistic Quantum Field Theory, is a one-term self-contained subject in quantum field theory.
Concepts and basic techniques are developed through applications in elementary particle physics, and
condensed matter physics. Topics include: Classical field theory, symmetries, and Noether's theorem.
Quantization of scalar fields, spin ¥ fields, and Gauge bosons. Feynman graphs, analytic properties of
amplitudes and unitarity of the S-matrix. Calculations in quantum electrodynamics (QED). Introduction
to renormalization.

MA722: Advanced Space Dynamics

Relativistic equations of motion — Relativistic Two body problem, three body problem, Lagrange
planetary equations (LPE) - LPE in Gauss form, applications using conservative and nonconservative
forces - advanced topics in space dynamics.

MA723: Space Dynamics

The two-body problem (integrals of motion and orbit equation), orbital elements, coordinate
transformation, orbital perturbation theory of satellite motion, orbital maneuvers, relative motion and
rendezvous, interplanetary trajectories and launch windows, and applications on motion satellites.

MA724: Advanced elasticity

Review the fundamentals of linear elastic materials behavior- the generalized Hooke’s Law for Linear
elastic materials — Linear viscoelasticity material — Time-dependent behavior of polymers — Rate-
independent Plasticity - Complex Formulation of the Plane Elasticity Problem- Complex Potentials-
Axially and spherically symmetric solutions to Quasi-static linear elastic problems - Solutions to
dynamic problems for isotropic linear elastic solid - Reciprocal theorem and applications - Energy

MAT725: Selected topics in applied mathematics (1)
MA726: Selected topics in applied mathematics (3)
MAT727: Selected topics in applied mathematics (2)

MAT728: Selected topics in applied mathematics (4)
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MA729: Advanced Probability Theory (1)

Fundamentals of probabilistic measure theory - Probability space - Measurable functions and random
variables - Zero-one laws - Borel-Cantelli lemmas - Characteristic functions - Uniform integrability -
Basic limit theorems - Collection of problems in probability theory.

MA730: Advanced Probability Theory (2)

Laws of large numbers - Kolmogorov's three-series theorem - Central limit theorems for independent
and non-identically distributed random variables - Large deviations - Laws of the iterated logarithm -
Important results that have recently appeared in the literature.

MA731: Advanced Distributions Theory (1)

Some transformations for generating univariate distributions, e. g. power transform, log transform and
exponent to random variable followed a certain basic distribution. Distributions by raising cumulative
distribution function with a power. Weighted distributions. Some recent compound distributions, e.g.
Pareto Poisson-Lindley. Further transformations may be discussed. Discuss some distributional
properties of the obtained distributions by checking some papers from the recent literature of the
distribution theory.

MA732: Advanced Distributions Theory (2)

General families of distributions, including, but not limited to, Marshall-Olkin family, Beta-generated
family, T-X family and family of extended half-distributions. Some recent discrete distributions by, e.g.,
discretization and infinite series approaches. Discuss some distributional properties of the obtained
distributions by checking some papers from the recent literature of distribution theory. Further families
of distributions can be discussed.

MA733: Advanced Reliability theory

Estimation of parameters and reliability with complete and censored samples with distribution of the
estimators, Product reliability, reliability data, and data sources, Bayesian reliability estimation, modelisation
of complex systems: structure function, coherent system, fault tree, reliability diagram, computation of
reliability and availability, measures of the importance of the individual components, both for repairable
and non-repairable systems (theory of Markov processes is used).

MA734: Advanced Queuing Theory

This course deals with the relationship between queuing theory and many branches of mathematics and
statistics, such as: Queueing—inventory systems, Queueing models and methods of order statistics,
Queueing models and economic analysis, Stochastic processes in queueing models, Queueing theory and
stochastic traffic models, Statistical inferences in queueing models, A linear algebraic approach to
queueing models, Special functions in queueing theory.

MA735: Search Theory

Basic Definitions, Some kinds of search problems, Search for a randomly located target: Search paths,
Optimal search paths for continuous random variables, Optimal search paths for discrete random
variables, Search and stop with discrete effort, Search and stop with continuous effort, Search in the
presence of false targets, Whereabouts search, Coordinated search problem: Search plans, Optimal
search plan for continuous distributions.
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MA736: Advanced Markov Chains

The Markov property, Chapman-Kolmogorov's relation, classification of Markov processes, Transition
probability matrix of a Markov chain, forward and backward equations, stationary and asymptotic
distribution, convergence of Markov chains, finite homogeneous Markov chains and continue on
continuous time discrete state processes, non-homogenous Markov processes, Inference for Markov
models, applications of Markov processes.

MA737: Advanced Probabilistic inventory theory

Probability Inventory Management- Probabilistic Inventory Model with Zero Lead Time - Geometric
Programming Approach- Backlogged Probabilistic Inventory Model for Crisp and Fuzzy Environment -
Probabilistic Multi Item Inventory Model with Varying Mixture Shortage Cost under Restrictions -
Lagrange Multiplier Technique- -Constrained Probabilistic Inventory Models with Varying units Cost-
Lead Time Demand Follows some Continuous Distributions- Constrained Probabilistic <Q,r> Inventory
Model with Varying Mixture Shortage - Periodic Review Inventory Models with Varying Mixture
Shortage.

MA738: Advanced Time series analysis

Cumulants of stationary stochastic processes. Thinning operation and more properties of the obtained
operator. Integer-valued autoregressive time series or order, INAR(1). Likelihood function of the
Poisson INAR(1). Spectral density function. Poisson INAR(1) model, conditional mean and conditional
variance. Integer-valued moving average, INMA(1), time series. Estimation of model parameters by
Yule-Walker estimation, conditional Least squares estimation, conditional maximum likelihood.

MA739: Statistical Optimality Methods

Optimum Design Theory. Continuous and Exact Designs. The General Equivalence Theorem. Function
Optimization and Continuous Design. Criteria of Optimality. A-, D-, and E-optimality. DA-, DS-, c-
optimality.

MA740: Advanced Biostatistics

Practically significant difference, equivalence and non-inferiority. Relative Risk & Odds Ratio and their
confidence intervals. Randomization methods, stratification, blinding. Missing data, Intention to Treat
versus Per Protocol, Full analysis sets. Study types (Case Reports and Case Series, Cross-Sectional
Studies, Cohort Studies, Case-Control Studies, Randomized Trials, Confounding). Analysis of
covariance.

MA741: Selected Topics in Statistics (1)
The course provides topics of statistics that are not considered in the PhD Subjects.

MA742: Selected Topics in Statistics (2)
The course provides topics of statistics that are not considered in the PhD Subjects.

MAT743: Artificial Intelligence and Robotics

An Introduction to Artificial Intelligence (Deduce how to gain strategic advantage through the use of
different kinds of intelligence), Artificial Intelligence in Business and Society (Assess the impact of Al
on the future of work and society), Robotics in Business, Evaluate the appropriateness of a business
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application for robotics, The Future of Artificial Intelligence, Develop a road map for an organization to
gain strategic advantage through the use of artificial intelligence.

MA744: Computer architecture and deep learning systems

Deep Learning and Tensorflow Basics, Density, Parallelism, and Values, Linear-algebra Processor and
Neuflow, Memory Hierarchies: Diannao, Memory Hierarchies: Eyeriss 1 and 2, Compression:
Quantization and Pruning, Compression of Recurrent DNN, More Complexity: Attention and
Transformers, Industry Inference Products (TPU, Cambricon), Industry Training: Graphcore, other PR,
Architecture: Predictive Activation, Temporal Similarity, Smart Training: Lottery Tickets and Hash-
based, FPGA-based acceleration: BrainWave and FPGA Limitations, Architecture: Spatial Similarity:
PRA and Diffy, Industry - GPU's (Volta) and Architecture: Neural Cache, Beyond Digital: Flash and
Memristor based inference, DNN Accelerators and Conventional Computer Architecture.

MA745: Network security.
This course provides background to network security, Threats to communication networks, Principles of
encryption, Implementing encryption in networks, Integrity, Freshness, Authentication, Access control.

MA746: Advanced Modeling & Simulation

Simulation Software, Selection of Simulation Software, Simulation in GPSS, Simulation in SSF,
Simulation Environments, Experimentation and Statistical-Analysis Tools, Statistical Models in
Simulation, Review of Terminology and Concepts, Useful Statistical Models, Discrete Distributions,
Continuous Distributions, Random-Number Generation, Random-Variate Generation

MA747: Information storage and retrieval

Introduction to IR: What is IR, Notion of Relevance, IR problems, Conceptual Models, Conceptual
Models of IR Systems: Boolean Systems: Lexis/Nexis, The Vector Space Model: SMART, Probabilistic
Models: Inquery Evaluation: Assumptions, Measures of IR performance, Test Collections,
TREC,Evaluation Methodology, Term and Language properties: Zipf's Law, Statistical distributions,
Search  Strategies: Query Languages, Query Reformulation: query expansion, term
reweighting,Relevance Feedback,Information Visualization, Data and File Structures: Inverted
files,Signature  Files, PAT trees, Automatic Indexing: Lexical Analysis: stoplists,
stemming,Segmentation strategies for long text, Thesaurus Construction, manually derived (WordNet),
automatic (Latent Semantic Indexing), NLP techniques in IR: POS tagging, parsing, Phrase recognition,
Word Sense Disambiguation, Named Entity Tagging, Web Search Engines: PageRank, Distributed
Search Engines.

MA748: Databases and systems information retrieval

Goals and history of information retrieval (IR), the impact of the web on IR, Related areas to IR, Basic
IR Models, Basic Searching and Indexing, Query Operations and Languages, Hypermedia, Web Search
and Link Analysis, Information Extraction and Integration.

MAT749: Selected topic in computer science (1)

This course is intended to expose students to advanced topics of Computer science, which are not
covered in other courses of the program. The topics covered will be approved by the Computer Science
department board and will depend on the specialty of the available faculty and graduate students'
interest.
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MAT750: Selected topic in computer science (2)

This course is intended to expose students to advanced topics of Computer science, which are not
covered in other courses of the program. The topics covered will be approved by the Computer Science
department board and will depend on the specialty of the available faculty and graduate students'
interest.

MA751: Machine learning and neural networks

This course provides a broad introduction to machine learning and neural networks. Topics include:
supervised learning (generative/discriminative learning, parametric/ non-parametric learning, neural
networks, support vector machines); unsupervised learning (clustering, dimensionality reduction, kernel
methods); learning theory (bias/variance tradeoffs, practical advice); reinforcement learning and
adaptive control. The course will also discuss recent applications of machine learning, such as to robotic
control, data mining, autonomous navigation, bioinformatics, speech recognition, and text and web data
processing.

MA752: Mobile systems.

Platforms: configurations, runtime environments and limitations. Mobile App build process,
Development environments; tools and implementation characteristics, Development Paradigms; model,
view, controller (MVC), data sources, outlets, and callbacks, User-interface; multi-view, multi-touch
interfaces and associated tool-kits; animation and multi-media, Facilities for communicating with other
on-platform applications, Facilities for communicating with off-platform services; through the Web and
other direct interconnection frameworks such as sockets or RPC, Mobile device language runtime
environments; benchmarking their performance, and understanding their configuration.

MA753: Queuing models: simulation and comparison

Characteristics of Queueing Systems, The Calling Population, System Capacity, The Arrival Process,
Queue Behavior and Queue Discipline , Service Times and the Service Mechanism, Queueing Notation,
Long-Run Measures of Performance of Queueing Systems, Time-Average Number in System L,
Average Time Spent in System Per Customer w, The Conservation Equation: L = Aw, Server Utilization
, Costs in Queueing Problems, Steady-State Behavior of Infinite-Population Markovian Models, Single-
Server Queues with Poisson Arrivals and Unlimited Capacity: M/G/l , Multiserver Queue: M/M/c/oo/c,
Multiserver Queues with Poisson Arrivals and Limited Capacity: M/M/c/N /o, Steady-State Behavior of
Finite-Population Models {M/M/c/K/K), Networks of Queues, Rough-cut Modeling: An Illustration.

MAT754: Selected topics of Advanced database systems.
Normalization Techniques, Data Mining and Data warehouse, Transaction Processing, Concurrency
Control Distributed Databases, Database Security, and Temporal database.

MAT755: Computer vision

This course provides Introduction to computer vision, Image formation and acquisition, Image
processing, Feature detection and matching, Segmentation, Feature-based alignment, Structure from
motion, Dense motion estimation, Image stitching, Image-based rendering, Recognition, Computer
Vision application

MAT756: Distributed systems and networks
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Definitions, Motivations & Goals, Sorts of Distributed Systems: Distributed Computing Systems,
Distributed Information Systems, Distributed Pervasive Systems. Trends in Distributed Systems:
Resuming & Foreseeing, Characterization of distributed systems (Introduction, examples of distributed
systems, resource sharing and web, challenges). System Models: Introduction, Architectural models:
S/w layers, system architecture and variants, Interface and Objects, Design requirements for distributed
architectures, Fundamental Models: Interaction Model, Failure Model and Security Model.
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(Modern Applied Physics Diploma) &l 48ubill el 3dll a gl )

First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
PH501 Solar Energy Physics and its Applications . 1 2 2
[N PRIRRAEL BT
PH503 |X- Rays and its Applications Lelinlat s Al 2283V | 2 - 2
PH505 |Applications of Biophysics Lgall ol il | 2 - 2
PH517  |Plasma Physics Lol elnd | 1 2 2
Optional: Select 4 Credits
PH509  |Quantum Physics oShebind) 2 - 2
PH511  |Fundamentals of Electronics <l g Y llad |2 — 2
PH513  |Environmental Physics ianeljdl 2 - 2
PH515  (Solid state Physics Al daielyd | 2 - 2
Total Credits 12

Second Semester

. Hours/Week
Code Preq. Course Title Lec. | Prac. | Cred.
Obligatory: 8 Credits
PH502 - Radiation physics el syl | 2 - 2
PH504 - Laser Physics and its applications Lk ol byl 1 2 2
PH506 - Introduction to Nuclear Medicine ol Qhll gdai| 1 2 2
PH508 - Introduction to Polymer Physics Ol el sall o3l A dedia | 2 _ 2
Optional: Select 4 Credits
PH510 - Digital Electronics Bl cils g g 2 _ 2
PH512 - Analytical Techniques bl sl | 2 _ 2
PH514 - Renewable Energy Concepts saaaial) A8l aaléa| 2 - 2
PH516 - Introduction to Plasma Technology LoDl A Adadia | 2 - 2
Total Credits 12
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PH501: Solar energy physics and its applications

This course offers advanced knowledge within the field of photovoltaic system technology. We'll learn
about solar energy and how photovoltaic energy conversion is used to produce electric power. From this
fundamental starting point, we'll cover the design and fabrication of different solar cell and module
technologies, the various photovoltaic system components, how to design a photovoltaic plant and carry
out energy yield simulations, essentials in energy economics, and reliability assessment, as well as the
role of photovoltaic energy in sustainable energy systems.

PH502: Radiation Physics

Sources of radiation, cosmic rays, radioactive decay, radioactive sources, accelerators, synchrotron
radiation, neutron sources, irradiation by neutrons, interactions of charged particles, types of charged
particle interaction, interactions of photons, attenuation coefficients, interactions of neutrons, detectors,
dosimetry and radiation effects, radiotherapy, imaging, x-ray techniques, diagnostic radiology,
nuclearmedicine, magnetic resonance imaging, radiation protection.

PH503: X- Rays and its applications

X-ray spectroscopy: Interactions of X-rays with matter « Properties of conventional X-ray and
synchrotron radiation (SR) sources < Quantitative methods in (SR)XRF analysis. NMR, NOR,
EPR/ESR, ENDOR, scanning tunneling, acoustic resonance, FTIR, auger electron emission, X-ray
photoelectron emission, luminescence, and optical polarization. Emphasis is placed on fundamentals
and current methods and procedures, together with the latest applications and developments in the field.

PH504: Laser Physics and its applications

Properties of Lasers, The Einstein Coefficients, Light Amplification, The Threshold Condition, Line
Broadening Mechanisms, Laser Rate Equations, The Two-Level System, The three-Level System, The
four-Level System, cavity modes, Optical Resonators, Some Laser Systems, Ruby Lasers, Neodymium-
Based Lasers, The CO2 Laser, Dye Lasers, Some Important Applications of Lasers, Laser-Induced
Fusion, Light Wave Communications, Lasers in Industry, Applications in Material Processing, Laser
Tracking, LIDAR, Lasers in Medicine

PH505: Applications of biophysics

Biological structures — Structure and function of proteins and nucleic acids — Biological energy
conversion — Photosynthesis — Biological transport processes — membrance -bound energy transduction
— Biophysics of nerves — biophysics of contractility — Biophysics of sensory system.

PH506: Introduction to nuclear medicine

Basic principles of nuclear medicine, nuclear medicine and molecular imaging, scope of nuclear
medicine, diagnostic nuclear medicine, therapeutic nuclear medicine, nuclear medicine in the digestive
system, nuclear medicine in the genitourinary system, dynamic renal scintigraphy, radiopharmaceuticals,
cortical renal scintigraphy.
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PH507: Plasma Physics

This module has two components. The first provides a basis for understanding the physics of plasmas in
general and includes a discussion of laboratory plasmas and in particular the application of plasma
physics to fusion. The second applies this knowledge to describe space and astrophysical plasmas. This
module will convey how our understanding of plasma physics extends to a description of a huge
diversity of systems over hugely varying scales of space, time, density, and temperature. Accelerators
and colliders.

PH508: Introduction to polymer physics

Basic Definitions, polymer, monomer, Molecular Weight and Molar Mass, end groups, Degree of
Polymerization, copolymers, Polymerization Processes, Classification of Polymers, Polymer Chains,
Structures and Dimensions, Conformational Changes, Polymer Conformations in Crystals,
Constitutional and Configurational Isomerism, Thermal Transitions in Polymers, Thermal Transitions in
Polymers, Chain Movements in Amorphous State, Thermodynamics of Rubber Elasticity, Polymers in
Solution, Thermodynamics of Liquid Mixtures, Polymer Molecular Weights, Molecular Weight
Determination, End-Group Analysis, Light-Scattering Method.

PH509: Quantum Mechanics

The hydrogen atom- Solved problems - Perturbation Theory and solved problems

Exact soluble problems and solved problems - Hydrogen Like Atoms and Solved problems - Helium
atom - the variation method - Solved problems - this course cover quantum physics with applications
drawn from modern physics. Topics covered in this course include the general formalism of quantum
mechanics, harmonic oscillator, and quantum mechanics in three-dimensions, angular momentum, spin,
and addition of angular momentum.

PH510: Digital electronics

Number systems, analogue versus digital, decimal number system, binary number system, octal number
system, hexadecimal number system, binary codes, basic rules of binary addition and subtraction,
addition of larger-bit binary numbers, subtraction of larger-bit binary numbers, binary multiplication,
binary division, positive and negative logic, truth table, logic gates, or gate, AND gate, NOT gate,
exclusive-OR gate, NAND gate, NOR gate, universal gates, AND-OR-invert gates, some common
applications of logic gates, logic families, transistor transistor logic (ttl), multiplexers and
demultiplexers, flip-flops and related devices, multivibrator, integrated circuit (ic) multivibrators, r-s
flip-flop, j-k flip-flop, microprocessors, basic microprocessor instructions.

PH511: Fundamentals of electronics

Diode-resistor circuits analyses for principal gates AND & OR - Transistor-resistor circuits analyses for
NOT gates - Transistor-diode-resistor circuits analyses for NAND gates - Shift register Types and
functions - Shift register Applications - Memory concepts and memory types - Read and Write memory
operations - Basic structure of memory - Simplifying logic circuits using Karnugh Maps - Code
Conversions - Interfacing the analog and digital signals - Digital — to- Analog (D/A) circuit analyses -
Analog — to- Digital (A /D) circuit analyses — Applications in the field of Digital Electronics.
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PH512: Analytical Techniques

Inductively coupled plasma mass spectrometry (ICP-MS), Inductively coupled plasma optical emission
spectroscopy (ICP-OES), laser-induced breakdown spectroscopy (LIBS), Ultraviolet and Visible
Absorption Spectroscopy, Infrared Spectroscopy, X-Ray Fluorescence Spectroscopy, Nuclear Magnetic
Resonance Spectroscopy, Raman Spectroscopy, Electron Microscopy, Scanning Electron Microscopy,
X-Ray Diffraction (XRD), Instrumental neutron activation analysis.

PH513: Environmental physics

Climate and Climate Change: the Vertical Structure of the Atmosphere, the Radiation Balance and the
Greenhouse Effect, Simple Changes in the Radiation Balance, Radiation Transfer, Radioactive Forcing
and Global Warming, The Greenhouse Gases.

Heat Engines: Heat Transfer and Storage, Phase Change, The Solar Collector, The Heat Diffusion
Equation, Heat Storage, Principles of Thermodynamics, Loss of Exergy in Combustion, Idealized
Cycles, Co-Generation of Heat and Electricity, Storage of Electric Energy, Transmission of Electric
Power, Pollution from Heat Engines, Nitrogen Oxides NOx,/SO2/ CO/CQO2, Aerosols, Volatile Organic
Compounds VOC, Thermal Pollution.

Nuclear Power: Nuclear Fission, Stationary Reactor, Time Dependence of a Reactor, Reactor Safety,
Nuclear Explosives, Nuclear Fusion, Radiation and Health, Radiation from Nuclear Accidents, Health
Aspects of Fusion.

PH514: Renewable Energy concepts

Renewable energy sources, a tailwind for sustainable technology, hydroelectric power plants, solar
thermal power plants, photovoltaic energy conversion, new materials for photovoltaics, geothermal
power generation, biofuels, biofuels from algae, electric power from hot air, sun, moon and earth as
power source, electric automobiles, climate engineering.

PH515: Solid state physics

Dielectrics in static fields: permittivity- polarization- Dielectrics in alternating fields: resonance —
relative permittivity- dielectric relaxation- losses- — Piezoelectricity: piezoelectric materials —
Ferroelectricity: ferroelectric materials- Thermal properties of dielectrics — electrical breakdown of
dielectrics.

PH516: Introduction to plasma technology

Space Plasmas, Kinetic Plasmas, Elastic and Inelastic Collision Processes in Weakly lonized Gases, the
Drift Velocity, the interaction of electromagnetic field with plasmas, The Behaviour of Plasmas at DC
and Low Frequencies in the Near Field, Behaviour of Charged Particles in Magnetic Fields (Magnetized
Plasmas), Initiation of an Electrical Discharge or Plasma, Coupling processes, Direct Coupling, Indirect
Coupling, Induction Coupling, Capacitive Coupling, applications of nonequlibrium cold low-pressure
discharges and plasmas, Nonequilibrium Atmospheric Pressure Discharges and Plasmas, Plasmas in
Charge and Thermal Equilibrium; Arc Processes, Diagonestic methods, Neutral Particle Density
Measurement, Probes and Sensors, The Langmuir Probe, Magnetic Probes.
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(Laser and Plasma Physics) :uJsillg L3kl el 8 aglal) (& piualal) gl .1

First Semester

. Hours/Week
Code Course Title ec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
PH601 | Advanced Quantum Mechanics dadfie oS SiS0a | 2 - 2
3Slae 5 datiiie 4 guls ol 3 -

PHE03 Advanced Computational Physics and Simulation 2 2

PH605 |Molecular and Laser Spectroscopy ool di s Gkl | 2 - 2

PH607  |Experimental Plasma and Applications lelaphi g dam yad L 3| 2 - 2

Optional: Select 4 Credits

PH609 |Selected Topics in Lasers (1) (1) Lol o ide e puaga| 2 - 2

PH611 | Advanced Mathematical Physics dadiie dpnly) byl 2 - 2

PH613  |Laser Therapy Dodlb Z3adl 2 - 2

PH615 |Selected Topics in Plasma (1) (1) LBl a3 jliae Cle o ga| 2 - 2

Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
PH602 - Applied Optics Ainkt G ey | 2 - 2
PH604 - Laser Matter Interactions salall g alll lelss | 2 - 2
PH606 - Laser Systems And Applications Leslaadai 5 ) ulll dadail| 2 - 2
PH608 - Advanced Plasma Physics deaiiall Lo 3N 6L 38| 2 - 2
Optional: Select 4 Credits
PH610 - Optoelectronics A pa il il 2 - 2
PH612 - Selected Topics in Plasma (2) (2) LBl A5 lide Cle pmga| 2 - 2
PH614 - Vacuum Technology Gl lagl oS | 2 - 2
PH616 - Selected Topics in Optics Sy padl (oo jlide Cle paga| 2 - 2
Total Credits 12
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(High Energy, Radiation and Nuclear Physics)

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits
PH601  [Advanced Quantum Mechanics dadiie oS KailSaa | 2 - 2
Advanced computational physics and simulation -
PHBO03 BlSlas 5 Aeddie 4 guls £l 38 2 2
Nature and behavior of celestial objects -
PHOL7 LeSshas 4 sbandl ol aY) dayla 2 2
PH619 |Radiation Interaction with matter Balall pe g ladY) Jelis 2 - 2
Optional: Select 4 Credits
PH611 | Advanced Mathematical Physics Ao dpnly ) clyd| 2 - 2
Selected topics in Nuclear Physics -
PH621 . d s e . 2 2
A5l ol il (8o it Do gunge
PH623  |Nuclear Reactors s el 2 - 2
PH625 Nuclear Technology yall laggilll 2 - 2
Selected Topics in Radiation Physics -
PH627 :L\.GLLJ‘}]\ c«\-l):ﬂ” ‘; bJu.AA U_’Lc}\af 2 2
Total Credits 12
Second Semester
Hours/Week
Code Preqg. Course Title
g Lec. | Prac. | Cred.
Obligatory: 8 Credits
PH618 - Advanced semiconductors Jadiia O a e ol 2 - 2
PH620 - Experimental Nuclear Techniques A il 4l sl 2 - 2
PH622 - Elementary Particles adsl Clasaa| 2 - 2
PH624 - Nuclear Detectors and Devices Ly claalSsieal| 2 - 2
Optional: Select 4 Credits
Selected topics in High Energy Physics -
PH626 i Adlad) 8N ol 3 e o jlide Cile g g 2 2
PH628 - Neutron Scattering Goi a2 - 2
PH630 - Nuclear Spectroscopy Lgsibblale| 2 - 2
PH632 - Reactors and Neutrons Clig iy ilelia| 2 - 2
Total Credits 12

54



(Biophysics) :dasadl sl 3l B aglal) B joiealal) gl .3

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits
PH601 | Advanced Quantum Mechanics dadiie oS KailSaa| - 2 - 2
3l 5 Aadiia 4 guila ol b -
PH . . . . 2 2
603 Advanced computational physics and simulation
PH629 | Mathematical Biophysics danbydyss eyl 2 - 2
PH631 | Physics of Radiation Therapy iy 2 byl 2 - 2
Optional: Select 4 Credits
PH633  |Selected topics in Biophysics (1) (1) &issll cbjudll dcile pasa | 2 - 2
PH635 | Statistical Biophysics ban) g cbhd | 2 - 2
Biophysics methods & measurements -
PHo3T gl ol 3l 5y s 2 :
PH639  |Radiation Immunity Leladldclia | 2 - 2
Total Credits 12
Second Semester
Hours/Week
Cod Preq. Co Title
ode red urse 1 Lec. | Prac. | Cred.
Obligatory: 8 Credits
PH634 - Bioelectronics RPN ) - 2
PH636 - Nuclear medicine Skl 2 - 2
Control and Communication Biophysics -
PHG38 ) Juai¥l 5 aSaill & guall £l Sl 2 2
PH640 - Molecular Biophysics Gujasdamaebiyd| 2 - 2
Optional: Select 4 Credits
PH642 - Selected topics in Biophysics (2) (2) Aasall el Ao pnga| 2 - 2
Radiation Protection and Health Physics -
PHG44 ) daaaall ey 5l 5 g ladY) (e Aleall 2 2
PH646 - Biophysics of cells and tissues i) s WAL guall oLyl | 2 - 2
PH648 - Substitutional Biomaterials Andimase| 2 - 2
Total Credits 12
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( Electronics and Materials Science Physics)

First Semester

Hours/Week

Code Course Title
u ! Lec. | Prac. | Cred.

Obligatory: 8 Credits
PH601 Advanced Quantum Mechanics dadiie oS KailSaa| - 2 - 2

PH603 s Resle speda sl ] 2
Advanced computational physics and simulation

RV PYS P P BV -

PHE41 Properties of Insulators and Relaxation Theory 2 2
PH619 |Radiation Interaction with matter Sl e pladyl Jelss | 2 - 2
Optional: Select 4 Credits
PH611 | Advanced Mathematical Physics dadiie dpnly ) byl 2 - 2
Selected topics in Materials Science -
PH645 ol agle (8 e e yinge 2 2
PH647 | Advanced Solid-State Physics dodiiall aalsall Lyl 2 - 2
Selected topics in digital electronics -
PHoas e R i Y1 ik e punge| 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
PH618 - Advanced semiconductors dedile CLa g ol | 2 - 2
PH610 - Optoelectronics 4 g by Sl 2 - 2
PH650 - Physics of Polymers Gl el sall £l 38| 2 - 2
PH660 - Modern Electronics oo Gl g | 2 - 2
Optional: Select 4 Credits
PH604 - Laser Matter Interactions Balall e lll i) 2 - 2
PH614 - Vacuum Technology ol badgass | 2 - 2
PH652 - Surface Physics and Thin films ad )l eV mhu) el 2 - 2
PH654 - Micromagnetism Aafy apnblivg | 2 - 2
Total Credits 12
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( Solar Energy and Solid-State Physics )

First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
PH601 | Advanced Quantum Mechanics dadiie oS S5ilS0a| 2 - 2
Advanced computational physics and simulation -
PHBO03 P e BlSlaa g dedia 4w guils ol b 2 2
Properties of Insulators and Relaxation Theory -
PHo4l i) At il pal | 2 2
PH651  |Advanced solar energy and applications —lelinkis deic dpuei dda| 2 - 2
Optional: Select 4 Credits
PH611 |Advanced Mathematical Physics dediiedpnl ) cliyd | 2 - 2
Selected topics in Solid state Physics -
PH653 P e o3t e i e pys| 2 2
PH647 | Advanced Solid-State Physics dodiiall aalsall by 3| 2 - 2
Selected topics in Renewable Ener -
PHE55 P ga{.x;w Al (e o )lide Cile gun ge 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
PH618 - Advanced semiconductors dadile Cla ga ol 2 - 2
PH650 - Physics of Polymers Gl e sall el yd) 2 - 2
PH656 - Renewable Energy Resources 323370 Al jabas| 2 - 2
PH652 - Surface Physics and Thin films a8l ey mha¥) el i 2 - 2
Optional: Select 4 Credits
PH604 - Laser Matter Interactions salall e alll el 2 - 2
PH610 - Optoelectronics A gm g Sl 2 - 2
PH614 - Vacuum Technology ol badass | 2 - 2
PH654 - Micromagnetism 488 4pnbling | 2 - 2
PH658 - Superconductivity Wl ilua gl 2 - 2
Total Credits 12
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PH601: Advanced Quantum Mechanics

The hydrogen atom- Solved problems - Perturbation Theory and Solved problems

Exact soluble problems and Solved problems - Hydrogen Like Atoms and Solved problems - Helium
atom - the variation method - Solved problems - this course cover quantum physics with applications
drawn from modern physics. Topics covered in this course include the general formalism of quantum
mechanics, harmonic oscillator, quantum mechanics in three-dimensions, angular momentum, spin, and
addition of angular momentum.

PH602: Applied Optics

A review of basic concepts of interference and diffraction, Fourier Optics, Holography, Optical
Coherence, Brief Introduction to Lasers, Laser Beam Propagation and Gaussian Optics, Introduction to
Nonlinear Optics, Introduction to Ultrafast Optics, Basics of light-matter interactions

PH603: Advanced Computational Physics and Simulation

Interfacing and programming — Multi layer neural networks — Multi layer model — Numerical method of
integration — Modeling of biophysical problems with programming. This physics-based programme is
for students interested in computing, modelling and simulation. You will study programming —
algorithms-problem-solving methodologies.

PH604: Laser Matter Interactions

Absorption of Laser Light, Optical Properties, Modified Optical Properties, Phase Transitions and Shape
Effects, Heating by Laser Light, Temperature Distributions, Heat-Treatment Processes, Melting and
Solidification, Evaporation and Plasma Formation, Pulsed Laser Deposition, Nanosecond Laser Ablation
and Processing of Solids in Vacuum in a High-Pressure Atmosphere, Femtosecond Laser Ablation of
Solids in Vacuum and Low-Pressure Gas Atmosphere, Nanoparticle Generation by Laser Ablation,
Ultrafast Laser-Induced Phenomena inside Transparent Materials, Laser Materials Processing.

PH605: Molecular and Laser spectroscopy

Lasers as spectroscopic light sources, Spectral line broadening, Spectroscopic techniques, Steady state
spectroscopy,Spectrophotometers, Raman spectroscopy, Absorption spectroscopy, Fluorescencs
spectroscopy, Nonlinear spectroscopy. Time-resolved spectroscopy, Liftime measurements,
Photoelectron spectroscopy, Laser-induced breakdown spectroscopy, Laser ablation inductively coupled
optical emission spectroscopy. New developments in laser spectroscopy.

PH606: Laser Systems and Applications

Ideal laser — Gas Laser-He-Ne-Ar Laser — Metal vapor and molecular gas Laser-CO, and Excimer
Laser- Semiconductor lasers, Nd:YAG laser, Ruby laser, Metal vapor laser - Properties of Gas laser-
He-Ne laser amplifier and Set Up and applications-Argon Laser amplifier , setup ,applications and
Features-Metal vapor laser-Co, Laser features and applications-Molecular energy levels and vibrational
states- Solid state Lasers — Neadymium laser-Eribium laser-crystal laser-Tunable and vibronic laser-
Dye Laser.

58



PH607: Experimental Plasma and applications

Basic concepts of plasmas ¢ Single-particle motion in electric and magnetic fields « Plasmas as fluids,
magnetohydrodynamics « Waves in plasmas (electrostatic, electromagnetic and acoustic waves)
+ Collisions, diffusion and resistivity « Equilibrium and stability, plasma instabilities « Plasma kinetic
theory « Nonlinear effects (plasma sheaths, shock waves, solitons) « Special plasmas (ultracold
plasmas, dusty plasmas, atmospheric-pressure plasmas) < Plasma engineering applications
(semiconductor etching, surface treatment, « spacecraft propulsion, fusion energy)

PH608: Advanced Plasma physics

This module has two components. The first provides a basis for understanding the physics of plasmas in
general and includes a discussion of laboratory plasmas and in particular the application of plasma
physics to fusion. The second applies this knowledge to describe space and astrophysical plasmas. This
module will convey how our understanding of plasma physics extends to a description of a huge
diversity of systems over hugely varying scales of space, time, density, and temperature.

PH609: Selected Topics in Lasers (1)

PH610: Optoelectronics

This course provides an introduction to optical data transmission. It covers the materials used in
optoelectronics, the operation of LEDs and lasers, optical fibres, optical detectors and concepts for
modern optical fiber communication systems. The aim of this course isto develop in students
a comprehensive understanding of optical data transmission, from the underlying semiconductor
materials and active devices, through transmission media, to multiplexing techniques and overall
systems design.

PH611: Advanced Mathematical Physics

General Theory of Partial Differential Equations of First Order. Differential Equations of Higher Order.
Potential Theory and Elliptic Differential Equations. Hyperbolic Differential Equations in Two
Independent Variables. Hyperbolic Differential Equations in More than Two Independent Variables.

PH612: Selected Topics in Plasma (2)

PH613: Laser Therapy

Principles of Laser Application in Medicine, Action Mechanisms of Laser Radiation in Biological
Tissues, Properties of Biological Tissues, Interactions of Laser Radiation with Biological Tissue,
Photochemical Effects, Thermal Effects, Thermal and Non-Thermal Effects on Tissues, Technical
Basics of Medical Laser Systems, Dose- Effect-Controlled Nd: YAG Laser System for the Cutting of
Tissues, Beam-Handling Systems, Laser Medicine Technology and Dosimetry, Therapeutic Guidelines,
Basics of Laser-Induced Thermotherapy (LITT), Laser Applications in Ophthalmology, Dental Laser
Applications, Endoscopic Laser Treatment, Laser Treatments in Plastic Surgery and Dermatology, Laser
Treatment in Urology, Laser Application in Orthopaedic Medicine, Laser Applications in Diagnostics,
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Laser Safety in Medicine. Introduction to laser therapy, Low-level laser light therapy, Tissue optics,
Optical properties of tissues, Methods used for the measurement of optical parameters of tissues, Light—
tissue interaction, Light dosimetry, Photobiomodulation, Water as a photoacceptor and energy
transducer in Photobiomodulation, Molecular basis for photobiomodulation, Clinical applications of
low-level laser therapy.

PH614: Vacuum Technology

Designing of Evacuation Systems: Selection of Pumping Speed- Pumping-down Characteristics -State
Evacuation - Roughing System - Backstreaming of RP Qil Vapor - Backstreaming of DP Qil Vapor -
Overload in High-Vacuum Evacuation Systems - DP In-Series System - Ultrahigh Vacuum Electron
Microscopes - Know-how Technology in Designing UHV Evacuation Systems

Vacuum Pumps : Mechanical Pumps - Diffusion Pumps - Turbomolecular Pumps - Dry Vacuum Pumps
- Cryopumps - Vapor Pressures for Gases -Sputter lon Pumps - Noble Pumps for Inert Gases - Getter
Pumps -Titanium-Sublimation Pumps - Non-Evaporable Getter (NEG) Pumps - Methods for Measuring
Pumping Speeds - Simulation of Pressures in High-Vacuum Systems. - Basic Concept of Vacuum
Circuits - Designing of Vacuum Circuits - Simulation of Pressures - Resistor-Network Simulation
Method - Outgassing : Process of Outgassing - Diffusion -Recombination-limited Outgassing - Vacuum
Gauges. - New Gauges for Measuring Extreme High Vacuum.

PHG615: Selected Topics in Plasma (1)

PH616: Selected topics in Optics
The selected topics in the field of Optics will be chosen by the main supervisor of the thesis.

PH617: Nature and behavior of celestial objects

Astrophysics is the science that endeavours to understand the universe and its contents through
observations and the applications of physical laws. The phenomena we seek to explain include the
distribution of matter on the largest scales, and the nature and behaviour of celestial objects; these
objects include galaxies and quasars, stars and planets, comets, pulsars and black holes.

PH618: Advanced Semiconductors

Introduction to semiconductor physics - Materials used as semiconductors - Structure and crystal
structure of semiconductors - Energy bands and photoelectric properties of semiconductor - Phonons and
thermal properties - The interaction between photons and phonons - The interaction between photons
and electron - Effect of structural defects on light absorption - Defects in semiconductors Conductors -
Transmission of current carriers - Generation and union processes of current carriers - Photoelectric
conduction - Study of the electrical and optical properties of some electronic devices.. Semiconductor
Basics 2. PN Junction Theory 3. PN Junction Diode 4. The Signal Diode 5. Power Diodes and Rectifiers
6. Full Wave Rectifier 7. The Zener Diode 8. The Light Emitting Diode 9. Bypass Diodes in Solar
Panels10. Diode Clipping Circuits 11. The Schottky Diode

Ph619: Radiation interaction with matter
the basic concepts of radiation-matter interactions. Different modes of interactions of charged particles
(electron, positron, alpha, proton, ions) with matter; Stopping power of heavy charged particles, electron
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and positron; Cerenkov. Coulomb Elastic interactions, interactions of neutral radiations (photons and
neutrons) with matter. the different modes of interactions of photon with matter (Photoelectric effect,
Compton effect, Pair creation). Radio-protection and the standard radioprotection units.

PH620: Experimental Nuclear Techniques

Introduction, Pulse signals in nuclear electronics : Pulse Signal Terminology - Analog and Digital
Signals - Fast and Slow Signals - The Frequency Domain. Bandwidth - The NIM standard : Modules -
Power Bins - NIM Logic Signals —TTL and ECL Logic Signals -Analog Signals - Signal Transmission :
Coaxial Cables - The General Wave Equation for a Coaxial Line - The Ideal Lossless Cable -
Reflections - Cable Termination. Impedance Matching - Losses in Coaxial Cables. Pulse Distortion -
Madossbauer XPS - Neutron activation analysis - lon beam spectroscopic techniques

PH621: Selected topics in Nuclear Physics

PH622 : Elementary particles

In this course the following topics are covered:

This course is devoted to demonstrate main stages in the development of the physics of the atomic
nucleus and particles as well as the scale of the phenomena of the micro world. In connection with this
purpose, the following topics are to be studied: Properties of atomic nuclei; Radioactivity; Nucleon -
nucleon interaction and properties of nuclear forces; Models of atomic nuclei; Nuclear reactions;
Particles and interactions.

PH623: Nuclear Reactors

Nuclear Reactor Theory and Reactor Analysis - Discovery of the Neutron and Nuclear - Fission and
Invention of the Nuclear Reactor - Nuclear Structure and Nuclear — Energy - Elementary Particles and
Fundamental Forces - Constitution of Atom and Nucleus - Sizes of Atoms and Nuclei and Their Energy
- Mass of a Nucleus - Nuclear Reactions - Decay of a Nucleus - Distribution of Nuclides and Nuclear
Fission/Nuclear Fusion

PH624: Nuclear Detectors and Devices

General characteristics of detectors — Sensitivity - Detector response - Energy resolution - The response
function - Response time - Detector efficiency - Dead time - Measuring dead time - lonization detectors
- Gaseous ionization detectors - Transport of electrons and ions in gas chamber - Proportional counter -
Geiger Muller counter - Scintillation detectors - General characteristics - Organic scintillators
mechanism - Types of organic scintillators - Inorganic crystals - Gaseous scintillators - Glass
scintillators - Photomultiplier tubes - Operating parameters — Noise - Environmental factors -
Semiconductor detectors - Basic semiconductor properties - Doped semiconductors - Depletion layer -
Silicon diode detectors - Neutron detectors - Neutron classification - Detection through nuclear reaction
for slow neutrons - Detectors based on the Boron reaction - Fast neutron detection

PH625: Nuclear Technology
Introduction to PWR Systems. Core Characteristics. Reactor Core and Vessel Construction. Reactor
Coolant System - Piping and Components. Reactor Coolant System Instrumentation Pressurizer.
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Pressure Control. Chemical and VVolume Control System. Pressurizer Level Control. Main and Auxiliary
Steam. Condensate and Feedwater Systems.

PH626: Selected topics in High Energy Physics
The selected topics in the field of High Energy Physics will be chosen by the main supervisor of the
thesis.

PH627: Selected topics in Radiation Physics
The selected topics in the field of Radiation will be chosen by the main supervisor of the thesis.

PH628: Neutron Scattering
Fundamentals of Neutron Scattering by Condensed Matter, Neutron Diffraction, Excitations, Critical Scattering,
Neutron Scattering in Liquids, Diffuse Scattering, Small Angle Scattering and Polymers, Small-Angle Neutron
Scattering in Materials Science.

PH629: Mathematical Biophysics
Curve and equation fitting — Roots finding — Fourier analysis — Laplace transform — Some special
theories — Poissan series and biological applications — Monte carlo simulation

PH630:Nuclear spectroscopy

Nuclear spectroscopy involves the measurement of particles and radiation emitted from atomic nuclei
excited by nuclear reactions or following the decay of radioactive atoms. Applications for nuclear
spectroscopy exist in a number of areas, including (1) studies of nuclear structure, nuclear reactions, and
radioactive decay; (2) studies of the chemical and physical properties of heavy elements; (3) studies of
macroscopic phenomena, such as astrophysics or geochronology where nuclear processes are involved,;
(4) measurement of radioactive isotopes used in nuclear medicine; and (5) measuring the amounts of
elements present in samples using techniques, such as activation analysis. Appreciation of nuclear
spectroscopy and its applications benefits from an understanding of the elementary principles of nuclear
physics such as nuclear structure, nuclear reactions, and radioactive decay. The course continues with
descriptions of irradiation sources, radiation detection, and measurement. It concludes by describing
several nuclear analytical techniques and some of the more important applications.

PH631: Physics of Radiation Therapy

Quality of X-ray Beams - Measurement of Absorbed Dose Dose - Distribution and Scatter Analysis -
System of Dosimetric Calculations - Isodose istributions- Treatment Planning: Field Shaping, Skin
Dose, and Field Separation - Proton Beam Therapy - Electron Beam - Low-Dose-Rate Brachytherapy
Modern Radiation Therapy.

PH632: Reactors and Neutrons

Neutron Nuclear Reactions - Neutron Reactions and Characteristics - Scattering of Neutrons - Nuclear
Fission - Chain Reaction - Neutron Flux and Cross-section - Nuclear Reactors and their Structures -
Thermal Reactor - Breeder Reactors.

PH633: Selected topics in Biophysics (1)
The selected topics in the field of Biophysics will be chosen by the main supervisor of the thesis.
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PH634: Bioelectronics
Construction and circuits of: Preamplifier, amplifier, digital circuits, cathode ray oscilloscope and
biological stimulators, advanced measuring instruments.

PH635: Statistical Biophysics
Distribution functions — Debye theorem — Degenerate gases — System of interacting particles (Gibbs
method) — Theory of fluctuations — Phase transitions.

PH636: Nuclear medicine

Physical and technical principles of the nuclear medical equipment, production and absorption
mechanisms of the radiopharmaceuticals, calculation dose, and inject radiopharmaceuticals, nuclear
medical examinations. gamma camera, PET - CT.

PH637: Biophysics methods & measurements
Spectroscopy: Absorbance spectrometer, Fluorescence spectrometer, CD spectroscopy, Calorimetry,
Analytical ultracentrifugation, Microscopies (optical and electronic), Single Molecule Techniques.

PH638: Control and Communication Biophysics
Neural Physics and structure, Electrical Properties of Living Cells, Neural Network and Methods of
Information Transition in Living Bodies, Artificial Intelligence, Central Nervous System Modeling

PH639: Radiation Immunity
Functions of immune system — cell and tissue of immune response — Antigen — Antibody — Defense —
Allergy and auto immunity — Transplantation — Cancer and immunity.

PH640: Molecular Biophysics

Macromolecules Spectra, Biomolecular Structure, Modeling of Biomolecules, Dynamics of
biomolecules, Non-equilibrium thermodynamics and biochemical reaction — molecular biological
machines.

PHG641: Properties of Insulators and Relaxation Theory

Dielectric materials, electric susceptibility, storage, and dissipation of electric and magnetic energy in materials,
dielectric polarization, dielectric dispersion, dielectric relaxation, Debye relaxation, theory of thermal dielectric
relaxation and direct determination of trap parameters, some practical dielectrics. Dielectrics in static fields:
permittivity- polarization, Dielectrics in alternating fields: resonance — relative permittivity- dielectric relaxation-
losses- — Piezoelectricity: piezoelectric materials — Ferroelectricity: ferroelectric materials- Thermal properties of
dielectrics — electrical breakdown of dielectrics.

PHG642: Selected topics in Biophysics (2)

PH644: Radiation Protection and Health Physics
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Safety criteria and regulations — Methods of radiation protection — Shielding — Evaluation of protective
measures — Internal radiation protection — Contamination limits.

PH645: Selected topics in Material Science
The selected topics in the field of Material Science will be chosen by the main supervisor of the thesis.

PH646: Biophysics of cells and tissues

Biological structures — Structure and function of proteins and nucleic acids — Biological energy
conversion — Photosynthesis — Biological transport processes — membrance -bound energy transduction
— Biophysics of nerves — biophysics of contractility — Biophysics of sensory system.

PH647: Advanced Solid-State Physics

Introduction, Electronic band structure, Semiconductors, Phonons, Magnetic effects and Fermi surfaces,
Linear response theory and optical properties, Crystal Physics, Structural phase transitions, Landau
theory of phase transitions, Quasiparticles, Electron-electron interactions, Metal - Insulator transitions.

PH648: Substitutional Biomaterials
Surface chemistry of materials — Metals as implant materials — Polymers and plastics — Ceramics —
Tissue reactions — bioimplants and overall systems design.

PH649: Selected topics in Digital Electronic
The selected topics in the field of Digital Electronics will be chosen by the main supervisor of the
thesis.

PH650: Physics of Polymers
Definition of polymers, types of polymers, physical properties of polymers, Polymer solution, polymer
crystallization, conjugated polymers, mechanical and dielectric response, optics of polymers.

PH651: Advanced solar energy and applications

This course offers advanced knowledge within the field of photovoltaic system technology. We'll learn
about solar energy and how photovoltaic energy conversion is used to produce electric power. From this
fundamental starting point, we'll cover the design and fabrication of different solar cell and module
technologies, the various photovoltaic system components, how to design a photovoltaic plant and carry
out energy yield simulations, essentials in energy economics, and reliability assessment, as well as the
role of photovoltaic energy in sustainable energy systems.

PH652: Surface Physics and Thin films

Surface Physics and Thin Films, Ultra High, Vacuum and clean surfaces, Surface Crystallography, * Surface
Thermodynamics, The electronic structure of surfaces, Surface Chemical Analysis : XPS, Adsorption ¢ Thin
Films: Thin film growth, Evaporation, * Sputter deposition

PH653: Selected topics in Solid State Physics
The selected topics in the field of Solid State Physics will be chosen by the main supervisor of the
thesis.

PH654: Micromagnetism
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Static micromagnetics, Exchange energy, Anisotropy energy, Zeeman energy, Energy of the
demagnetizing field, Magnetoelastic Energy, Dynamic micromagnetics, Effective  field, Landau-
Lifshitz-Gilbert equation, Applications.

PH655: Selected topics in Renewable Energy

PH656: Renewable energy Resources

Aims: An understanding of the principles of renewable energy technologies is key to assimilate the
technological basis of the systems and applications. The module provides the fundamentals of the
renewable energy technologies and their impact on global and national energy system. The purpose of
this module is to introduce the basis for assessment of the performances of solar, wind, wave and tidal,
geothermal as well as hydro-electricity technologies. By the end of the module, you will have a better
understanding of the various renewable technologies and will have the opportunity to visit a PV solar
plant to see the real dimension of an operational plant. Energy resources and their utilization- Solar
radiations - Solar devices - Solar thermal energy - Solar photovoltaic systems - Energy consuming and
converting equipment - nanotechnology and solar power - Wind energy - Hydroelectric power - Tide,
wave and ocean energy - Geothermal power generation - Biofuels: A review- Biogas - Biomass
gasification — Photosynthesis — Ethanol — Biodiesel - Biohydrogen - Algae fuel for future.

PH658: Superconductivity

Superconductivity- Topics include electrodynamics of superconductors, London's model, flux
quantization, Josephson Junctions, superconducting quantum devices, equivalent circuits, high-speed
superconducting electronics, and quantized circuits for quantum computing. Ccharacterization of
superconducting materials, strands and cables at liquid helium temperature, including the definition of
dedicated experiments on existing or new test installations, the design of test stations operated at liquid
helium temperatures and conceive experiments for the measurement of structural, electrical, magnetic
and mechanical properties of superconductors. Low temperature superconducting materials - High
temperature superconductivity.

PH660: Modern Electronics

Diode-resistor circuits analyses for principal gates AND & OR - Transistor-resistor circuits analyses for
NOT gates - Transistor-diode-resistor circuits analyses for NAND gates - Shift register Types and
functions - Shift register Applications - Memory concepts and memory types - Read and Write memory
operations - Basic structure of memory - Simplifying logic circuits using Karnugh Maps - Code
Conversions - Interfacing the analog and digital signals - Digital — to- Analog (D/A) circuit analyses -
Analog — to- Digital (A /D) circuit analyses — Applications.
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First Semester

. Hours/Week
Code Course Title oc. \Prac.\Cred.
Obligatory: 2 Credits
PH701 |Advanced Special Course in Plasma (1) (1) psiia a3 pals il 2 | - [ 2
Optional: 2 Credits
PH703 |Advanced Special Course in Laser (1) (1) paiie ol pals ) e 2 - 2
PH705 |Nonlinear optics apba il Gl adl| 2 - 2
PH707 |Quantum optics aS Sl | 2 - 2
PH709 Applications of Plasma in Solar Cell Faprication 5 i 2
Lpusadill LAY aclia 8 Lo 30 iyl
PH711 |Low Temperature Plasmas Technology 5l ol 4addia Le 00 cilass| 2 - 2
PH713 |Plasma Simulation Lo ol olSlaa| - 2 - 2
Second Semester
. Hours/Week
Code Course Title oc. \Prac.\Cred.
Obligatory: 2 Credits
PH704 |Advanced Special Course in Laser (2) (2) paitie o pala J}-ﬂ\ 2 \ - \ 2
Optional: 2 Credits
PH702 |Advanced Special Course in Plasma (2) (2) patie Lo 0 s ) 3| 2 - 2
PH706 Plasma Technology for Biomedical Applications ) 1o i 2
gl bl il L 3l el

PH708 |Environmental Applications of Plasmas Lo ol 4y claplas| 2 - 2
PH710 |Fiber Optics Geadllll 2 | - | 2
PH712 |Lasers in Materials Science A sall agle 8,5l 2 - 2
PH714 |Dust Plasma Physics dgobadl LBl by jé) 2 - 2
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(High Energy, Radiation and Nuclear Physics)

First Semester

Hours/Week
Code Course Title
Lec. |Prac.|Cred.
Obligatory: 2 Credits

PH715 Advanced Special Course in Nuclear Physics (1) S - 2

(1) pafia 4y 555 el b ald ) e

Optional: 2 Credits
Advanced Special Course in Radiation Physics (2) -
PH717 (2) paiie dsela ol 3 pals | 2 2
PH719 |Particles Accelerators Glasad) @3l 2 - 2
PH721 |Heavy ion physics gl cligY sl 2 | - 2
PH723 |Advances in Mathematical Physics Aeatiall dpzaly Il oy all| 2 - 2
PH725 |Advanced Nuclear Reactors Aaaiiall 455 il 3l laallf - 2 - 2
PH727 |Advanced Nuclear Technology Aeatiall 4y 5 gill byl 2 - 2
Second Semester
Hours/Week
Code Course Title
Lec. |Prac.|Cred.
Obligatory: 2 Credits
Advanced Special Course in Radiation Physics (2) -
PH716 (2) wiia deladl o1, 38 ala s 2 2
Optional: 2 Credits

PH718 Advanced Special Course in High energy Physics (2) p - p

(2) Ladiie Alle 4Bl ¢l 3 Gala ) jia
PH720 Selected topics in Advanced High Energy Physics 5 - 5

Loiiall Alall adall ol 3 b o jlide e guin ga
PH722 |Advanced Digital electronics Laaiie 43ad ) il 8 SN 2 - 2
PH724 Selected topics in Advanced Nuclear Spectroscopy o p - p

Aaddia 4y 963 Calidal 4l ja
PH726 |Advanced Reactors and Neutrons Clip i s deaiia 4550 Dlelda| 2 - 2
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First Semester

(Biophysics) :Asad) sl judll 8 ashall 8 o) ) giSl) zali 3,3

Hours/Week

Code Course Title
N ! Lec. |Prac.|Cred.
Obligatory: 2 Credits
PH729 |Advanced Special Course in Biophysics | 1 deaiie &y gall ol 3l (ald ) jial 9 - 2
Optional: 2 Credits
PH731 |Single-molecule biophysics es ol Aplal 4y gl oy 5l 2 - 2
PH733 |Advanced Radiation Therapy patiall elaSY) 230l 2 - 2
PH735 |Advanced Health Physics dadie dna el yd| 2 - 2
Second Semester

Hours/Week

Code Course Title
) I Lec. |Prac.|Cred.
Obligatory: 2 Credits
PH730 |Physics of Medical Imaging bl il elndl 2 [ - ] 2
Optional: 2 Credits
PH728 |Advanced Special Course in Biophysics Il 2 deic 4 sall el 3l pald 5 jia| 2 - 2
PH732 |Neuroscience Glacllale| 2 - 2
PH734 Advanced Biomaterials and regenerative med|C|Qe o 5 i 5
uaaill Gulall g dexiiall 4 gaal) 3 gall
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(Electronics and Materials Science Physics)

First Semester

. Hours/Week
Code Course Title ec. \Prac.\Cred.
Obligatory: 2 Credits
PH737 |Advanced Special Course in Electronics | 1 dadiie Gl 68 SN Gala J)g"‘ 2 \ - \ 2
Optional: 2 Credits

PH739 Advanced Special Course in Materials Science | ] ) )
1 paie ol ge asle Gala ) e

PH741 |Advanced Semiconductor Physics efiall Cba gall olail by 2 | - 2

PH743 |Nano-scale magnetic materials 4 e il dpplalinal ) sall| - 2 - 2

PH745 |Computer Structure Gulall s 5 2 - 2

PH747 Troubleshooting Digital Circuits and Test Equipmer]t 5 ] 5
) 3 e 5 duad I il sall JSLaa Ja

Second Semester

Hours/Week
Code Course Title
Lec. |Prac.|Cred.
Obligatory: 2 Credits
PH738 Advanced Special Course in Materials Science Il 1 - 5
2 pdiie 3 ge asle Gald ) ie
Optional: 2 Credits
Advanced Special Course in Electronics Il -
PH736 . 2 2
2 paie il g S (ald ) ye
PH740 |Electrochemical Energy Storage Systems Alaas 5 Sl 48Ul (s a3 dalail | 2 - 2
Selected Topics in nano-materials -
PH742 4 yie i) ol sall s lise Cile g g 2 2
Advances in microcontrollers and microprocessors -
PH744 Aatiall da8al) colaSlall 5 culalladll 2 2
PH722 |Advanced Digital electronics dadia apad ) iy yll| 2 - 2
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( Solar Energy and Solid-State Physics )

First Semester

Hours/Week
Code Course Title
Lec. |Prac.|Cred.
Obligatory: 2 Credits
PH749 |Advanced Special Course in Solid State | 1 pdiie 2ol sl el ala 55 2 [ - | 2
Optional: 2 Credits
PH751 |Advanced Special Course in Solar energy | 1 aafie el 48Ul yals ) el 2 - 2
PH741 |Advanced Semiconductor Physics Aalall Bl sall olaiil oy 8| 2 - 2
PH743 |Nano-scale magnetic materials 4 yie Sl Apeadaliadl ol gl | 2 - 2
PH753 |Thermal applications of solar energy Ll BT A )l ja Cliplas| 2 - 2
PH755 |Simulation in solar cells Lpsadll LoD olSlaa) - 2 - 2
PH757 |Electrical applications of solar energy Lsadd) A8l 4y jeS lapki| 2 - 2
Second Semester
Hours/Week
Code Course Title
Lec. |Prac.|Cred.
Obligatory: 2 Credits
Advanced Special Course in Solar energy Il
PH748 2 HLadile dpesadl) 48U ald ) i 2 ) 2
Optional: 2 Credits
Advanced Special Course in Solid State Il -
PH746 2 dasiiall dal gall ol 38 ald ) e 2 2
Selected Topics in nano-materials -
PH742 4 yia gl o) gall 83 5laa e gua e 2 2
PH750 |Materials for solar cell fabrication el AN delual o) gl 2 - 2
Aurt of state of manufacturing and applications of ferrites -
PH752 il i) ik i 2 2
PH754 |Simulation in thermal systems FBNEWI I R )
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PH701: Advanced Special Course in Plasma (1)
Selected advanced topics in the field of Plasma chosen by the main supervisor of the thesis.

PH702: Advanced Special Course in Plasma (2)
Selected advanced topics in the field of Plasma chosen by the main supervisor of the thesis.

PH703: Advanced Special Course in Laser (1)
Selected advanced topics in the field of Laser chosen by the main supervisor of the thesis.

PH704: Advanced Special Course in Laser (2)
Selected advanced topics in the field of Laser chosen by the main supervisor of the thesis.

PH705: Nonlinear optics

A review of laser physics and an introduction to non-linear optical phenomena with applications. Laser
physics content: optical amplification, gain saturation, laser threshold and efficiency, spatial and spectral
mode control, CW and pulsed lasers, including Q-switching, cavity dumping and mode locking.
Nonlinear optics content: chi-2 processes, three-wave mixing and phase matching chi-3 processes, third-
harmonic generation, optical Keff effect; Inelastic scattering, stimulated Raman scattering.

PH706: Plasma technology for biomedical applications

At the end of the course the students will be able to characterize the state of the art of the industrial
processes assisted by thermal (hot) plasmas for the production and treatment of high added value
materials; the same on the side of most advanced Technologies using atmospheric pressure non-
equilibrium (cold) plasmas for application ranging from use in the energy industry to use in biomedical
and plasma medicine applications. The students will be able to relate to patent literature with particular
emphasis on the most recent industrial developments of thermal and non-equilibrium plasma sources.
The design of those systems will be described together with experimental analysis of the plasma assisted
processes used in industrial applications.

PH707: Quantum optics

The course provides a basis for the quantum description of optics, lasers, and coherent optical processes.
The covered topics include: quantum nature of light, notion of a photon, photon detection processes,
coherent and squeezed states of the radiation field, lasers, and nonlinear optics. We further describe
experimental techniques in quantum optics such as single-frequency lasers and single-photon sources,
photon counters, optical cooling,

PH708: Environmental Applications of Plasmas
Introduction to plasma sources in atmospheric pressure condition: dielectric barrier discharge, pulsed
corona, arc, elongated arc, and microwave plasma. Application fields for mechanical engineers. Energy:
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fuel reforming and combustion. Environment: after-treatment of hazardous gases. Manufacturing:
surface treatment of materials. Plasma devices for biomedical application.

PH709: Applications of plasma in solar cell fabrication

Revision of Plasma Physics Fundamentals- Plasma Deposition Tools: Sputter deposition- Plasma
Enhanced Vapor Deposition- Cleaning procedure with NFsz- Cost control by quality and process
management- PECVD of Amorphous and Microcrystalline Silicon Thin Films: Elementary Processes in
Silane/Hydrogen Plasmas- Fundamentals of Plasma-Surface Interactions- Film Growth Control- Plasma
Diagnostics and Monotoring of SiH4 / Ho- Future Concepts.

PH710: Fiber Optics

The course is aimed at equipping the students with the basic understanding of optical fibers and optical
fiber communication. The course provides knowledge of optical fiber waveguide at fundamental level,
essentials of an optical fiber communication system and understanding of various components of an
optical fiber telecommunication system.

PH711: Low temperature plasmas technology

Fundamentals of plasma physics, * plasma sources, ¢ thermal and low pressure plasmas, ¢ atomic
processes, ¢ electron Kinetics, ¢ diagnostics and plasma spectroscopy, ¢ modeling, ¢ plasma-surface
interactions.

PH712: Lasers in Materials Science

Fundamentals of Laser Physics, Fundamentals of Laser-Materials Interactions, Laser Systems Used in
Materials Processing, Laser Ablation, Material Response to Laser Energy Deposition (Thermal and
Non-Thermal), Response of Metals, Response of Dielectrics and Semiconductors, Impact/Avalanche
and Multiphoton lonization, Non-Thermal Melting, Formation of Laser-Induced Periodic Surface
Structures, Coulomb Explosion, Photochemical Ablation, Laser Melting, Photomechanical Spallation,
Phase Explosion and Cluster Ejection, Ultrafast Laser Excitation of Wide-Bandgap Dielectrics,
Attosecond Pulses for Atomic and Molecular Physics, Laser Interactions for the Synthesis of
Nanomaterials, Carbon Nanostructure Synthesis in Laser Vaporization, Industrial Applications of Laser-
Material Interactions for Coating Formation, Laser Synthesis of Nanoparticles for Therapeutic Drug
Monitoring, Lasers in Thin Film Deposition.

PH713: Plasma Simulation

Numerical integration and differentiation, errors in numerical calculations, analytical models and their
limitation, numerical fluid simulation, numerical kinetic simulation, Particle-in-cell, commercial and
open softwares, applications on nonlinear plasma phenomena.

PH714: Dust plasma physics

The student should be learn more about; characteristics of plasma and dust plasma, dusty plasma in
laboratory and in space, production of dusty plasma, dust charging processes, dynamic of dust plasma,
forces on dust grains, dust acoustic waves, dust ion acoustic waves, kinetic theory.

PH715: Advanced Special Course in Nuclear Physics I
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Selected advanced topics in the field of Nuclear Physics chosen by the main supervisor of the thesis.
PH716: Advanced Special Course in Radiation Physics (2)

PH717: Advanced Special Course in Radiation Physics |
Selected advanced topics in the field of Radiation Physics chosen by the main supervisor of the thesis.

PH718: Advanced Special Course in High energy Physics (2)
Selected advanced topics in the field of High energy Physics chosen by the main supervisor of the thesis.

PH719: Particle accelerators

motivations - collision with another beam- collision with a fixed target.- Center of mass energy -
Acceleration methods — Cyclotron — Synchrotron - Particle physics experiments - Cross section —
Luminosity - Particle detectors- Kinematics and data analysis methods - Momentum conservation in
particle jets .

PH720: Selected topics in Advanced High Energy Physics
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH721: Heavy ion Physics

Features of reactions with heavy ions, Classification of reactions with heavy ions, Coulomb excitation of
nuclear levels by heavy ions, Interaction of nuclei, potential, Conservation laws and kinematics, Elastic
scattering; Optical model; Trajectory analysis; Rainbow; Scattering of heavy ions, Direct reactions;
Low-nucleon transmission reactions, Deep inelastic scattering; Fragmentation and massive transfer
processes, Reactions of fusion of atomic nuclei, Fission of nuclei by heavy ions, Synthesis of new
elements, Relativistic collisions of heavy ions; Features of reactions at high energies. Phase diagram.

PH722: Advanced Digital electronics

Modern and emerging integrated circuit technology - Static and dynamic logic families - Noise sources,
analysis and avoidance - Process variations and design for manufacturing (DFM) - Low power and ultra
low power design - Leakage characteristics and low leakage design - Adaptive design over PVT
variations - Packaging and on-chip power supply design - Interconnect and signaling - Clock design -
Synchronization issues - Embedded SRAM and DRAM - Design for reliability.

PH723: Advances in mathematical physics

The purpose of the course PH739 is to present standard and widely used mathematical methods in
Physics, including functions of a complex variable, linear algebra, differential equations, and special
functions associated with eigenvalue problems of ordinary and partial differential operators.

PH724: Selected topics in Advanced Nuclear Spectroscopy
Selected advanced topics in the field of Nuclear Spectroscopy chosen by the main supervisor of the
thesis.

PH725: Advances in nuclear reactors
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Components of Nuclear Reactors - Time-dependent Change of a Reactor and its Control - Dynamic
Characteristics of a Reactor - Effect of Xenon - Burn-up - Fuel Management - Nuclear Equilibrium State
- Fuel Cycle - Transport Equation and Diffusion Equation - Neutron Density and Flux - Neutron
Transport Equation - Slowing-down of Neutrons - Continuous Energy Model - Multigroup Energy
Model - Neutron Diffusion - Multigroup Transport Model - Multigroup Diffusion Model - Iterative
Calculations for Neutron Sources - Group Diffusion Model.

PH726: Selected topics in Advanced Reactors and Neutrons
Selected advanced topics in the field of Nuclear Spectroscopy chosen by the main supervisor of the
thesis.

PH727: Advanced Nuclear Technology

Steam Generator Water Level Control. Steam Dump Control. Excore Nuclear Instruments. Rod Control
System. Containment Systems. Auxiliary Feedwater System. Electrical System. Cooling Water Systems.
Emergency Core Cooling System. Reactor Protection System. Plant Heat up.

PH728: Advanced Special Course in Biophysics 11
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH729: Advanced Special Course in Biophysics |
Selected advanced topics in the field of Biophysics chosen by the main supervisor of the thesis.

PH730: Physics of Medical Imaging
methods of medical imaging: X-ray, nuclear medicine, magnetic resonance and ultrasound. the physics
principles and clinical applications. mathematical principle of image formation and processing.

PH731: Single-molecule biophysics

Single-Molecule Fluorescent Particle Tracking, Analysis of Biomembranes, Imaging in Live Cells,
Fluorescence Imaging, Single-Molecule FRET, Rotary Molecular Motors, Fluorescence Correlation
Spectroscopy in Living Cells, Precise Measurements of Diffusion in Solution, Interactions Using
Nanopores, Atomic Force Microscopy of Protein—Protein Interactions.

PH732: Neuroscience

Anatomy, physiology, of the central and peripheral nervous system. neuronal function, sensory
processing, movement, sleep and caloric and body fluid homeostasis, Neurons and conductance-based
models, Associators and synaptic plasticity, Cortical organization and neural networks

PH733: Advanced Radiation Therapy
Deep inspiration breath hold, Stereotactic body radiation therapy, Total body irradiation, Proton beam
therapy, Intraoperative radiotherapy (IORT), Brachytherapy, Leksell Gamma Knife radiosurgery

PH734: Advanced Biomaterials and regenerative medicine
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The Fate of Stem Cell by Biomaterials, Controlling of Signal Pathway of Stem Cell by Biomaterials,
Functional Biomaterials for Regenerative Medicine, Inorganic Biomaterials for Regenerative Medicine,
Smart Natural Biomaterials for Regenerative Medicine

PH735: Advanced Health Physics

Solutions to problems pertaining to radiation safety in the environment, industry, medical facilities, and
nuclear reactors. Topics include shielding, accelerators, radon, non-ionizing radiation, and radiation
dose-effect.

PH736: Advanced Special Course in Electronics 11
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH737: Advanced Special Course in Electronics |
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH738: Advanced Special Course in Materials Science 11

Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH739: Advanced Special Course in Materials Science |
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH740: Electrochemical Energy Storage Systems

Basic concepts, Primary and Secondary cells, Materials for batteries, supercapacitors and fuel cells,
Electrochemical energy storage systems, Design, fabrication, operation and Evaluation; Safety and
tolerance, Scientific and technical factors influencing electrochemical energy storage and conversion,
Anode and cathode materials, Electrolyte aspects. Laboratory practical including for example analysis of
charge- and discharge curves, polarization, and impedance spectroscopy.

PH741: Advanced Semiconductor Physics

Defects in semiconductors Conductors - Transmission of current carriers - Generation and union
processes of current carriers - Photoelectric conduction - Study of the electrical and optical properties of
some electronic devices.

PH742: Selected Topics in nano-materials
Selected advanced topics in the field of nano-materials chosen by the main supervisor of the thesis.

PH743: Nano-scale magnetic materials
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Structure, Chemistry, and Geometry - Anisotropy and Hysteresis - Quantum-Mechanical Effects -
Magnetic Nanowires for Domain Wall Logic and Ultrahigh Density Data Storage — Development of
nanostructure soft magnetic materials - Magnetic Performance — Power Applications - Electromagnetic
Interference Applications - Sensor Applications.

PH744: Advances in Microprocessors and microcontrollers

Evolution of Microprocessors - Inside a Microprocessor -Basic Microprocessor Instructions -
Addressing Modes - Microprocessor Selection- Programming Microprocessors - RISC Versus CISC
Processors - Eight-Bit Microprocessors - 16-Bit Microprocessors - 32-Bit Microprocessors - Pentium
Series of Microprocessors- Microprocessors for Embedded Applications - Peripheral Devices -
Microcontrollers - Inside the Microcontroller - Microcontroller Architecture -Power-Saving Mode -
Application-Relevant Information - Interfacing Peripheral Devices with a Microcontroller - Interfacing
LEDs - Interfacing Electromechanical Relays- Interfacing Keyboards, Seven-Segment Displays,
Interfacing LCD Displays, Interfacing A/D Converters and Interfacing D/A Converters

PH745: Computer structure

Anatomy of a Computer- Central Processing Unit- Memory - Input/output Ports- A Computer System -
Types of Computer System - Classification of Computers on the Basis of Applications , the Technology
Used and Size and Capacity- Computer Memory : Primary - Random Access Memory - RAM
Applications - Read Only Memory - Types of ROM -Applications of ROMs - Expanding Memory
Capacity- Word Size Expansion - Memory Location Expansion - Input and Output Ports -Serial Ports -
Parallel Ports - Internal Buses - Input/output Devices - Secondary Storage or Auxiliary Storage -
Magnetic Storage Devices - Magneto-Optical Storage Devices-USB Flash Drive.

PH746: Advanced Special Course in Solid State 11
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH747: Troubleshooting Digital Circuits and Test Equipment

General Troubleshooting Guidelines- Faults Internal to Digital Integrated Circuits - Faults External to
Digital Integrated Circuits- Troubleshooting Sequential Logic Circuits - Troubleshooting Arithmetic
Circuits- Troubleshooting Memory Devices - Troubleshooting RAM Devices -Troubleshooting ROM
Devices - Test and Measuring Equipment - Digital Multimeter - Advantages of Using a Digital
Multimeter- Inside the Digital Meter - Significance of the Half-Digit - Oscilloscope - Importance of
Specifications and Front-Panel Controls - Types of Oscilloscope - Analogue Oscilloscopes - CRT
Storage Type Analogue Oscilloscopes - Digital Oscilloscopes - Analogue Versus Digital Oscilloscopes -
Oscilloscope Specifications - Analogue Oscilloscopes - Analogue Storage Oscilloscope - Digital Storage
Oscilloscope-Oscilloscope Probes - Probe Compensation - Counters -Frequency Synthesizers and
Synthesized Function/Signal Generators -Logic Probe - Logic Analyser - Computer—Instrument
Interface Standards - Virtual Instrumentation

PH748: Advanced Special Course in Solar energy 11
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Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH749: Advanced Special Course in Solid State |
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH750: Materials for solar cell fabrication

An Overview of the Materials Used for Solar Cells, Monocrystalline Silicon Solar Cells, Semiconductor
Solar Cells, Thin Film Solar Cells, Amorphous Silicon, Copper-Indium Gallium Diselenide (CIGS),
Cadmium Telluride (CdTe), Dye-Sensitized Solar Cells, Perovskite Solar Cells, Organic Solar Cells,
Graphene Solar Cells, The Economics of Silicon & the Challenge of Research

PH751: Advanced Special Course in Solar energy |
Selected advanced topics in the field of High Energy Physics chosen by the main supervisor of the
thesis.

PH752: Art of State of Fabricating and Applications of Ferrite

Applications and functions of ferrites - Ferrites for permanent magnetic applications - Ferrites inductors
and transformers for low power applications. - Ferrites transformers and inductors at high power -
Ferrites for microwaves applications.

PH753: Thermal applications of solar Energy

Calculations and measurements of solar radiation- solar heating - solar cooling systems - solar ponds -
Solar charge — solar discharge- thermal storage — phase change materials — use of Nano fluid in solar
thermal conversion devices.

PH754: Simulation in Thermal Systems

Energy balance equation of solar — thermal conversion systems- analytical and numerical solutions of
first and second total and partial differential equations. Computer programs for EBE by Mat. Lab. And
/or Pascale language- curve fitting to verify the mathematical modes for thermal devices.

PH755: Simulation of solar cells

The course gives a comprehensive introduction to numerical simulation of various semiconductor
devices, with a particular focus on solar cells and photodetectors. This course will start with the
fundamental equations and physics behind the many semiconductor devices that surround us, and teach
you numerical methods and software tools to solve them.

PH757: Electrical applications of solar energy
This course covers the areas of research including but not limited to Fundamental and commercial solar
cell technologies such as crystalline and amorphous Silicon - Chalcopyrites and Dye Sensitized solar
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cells etc - Advanced nano-structured and hybrid solar cells - Photovoltaic systems. Supporting
technologies, such as, electrical storage, inverter technologies, hybrid systems, grid tied and off grid
technologies etc.
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First Semester

reliasll o gle 9 priwalell el o T

(Physical Chemistry) &b 5l sluasl) 8 aghall & jiiuaball mali s .1

Hours/Week
Cod C Titl
ode ourse Titie Lec. | Prac. | Cred.
Obligatory: 8 Credits
CH601  |Advanced physical chemistry deaiie 4l 3 cliaS| 2 - 2
CH603  |Advanced inorganic chemistry Aadiedy e 2 cbaS| 2 - 2
CH605 |Advanced organic chemistry dadiic 4y pme sbaS| 2 - 2
CH607  |Advanced analytical techniques dediie Ll cliasS | 2 - 2
Optional: Select 4 Credits
Solid state chemistry and group theory
CH609 Cile sanall Ay g dbiall Aall ¢l 2 i 2
CH611 |Coordination polymers s Claln| 2 - 2
CH613 |Advanced heterocyclic chemistry dadiie duilaie e dils eS| 2 - 2
CH615 |Green chemistry gl pmd chaS| 2 - 2
Total Credits 12
Second Semester
Hours/Week
Code Preq. Course Title
g urse 1 Lec. | Prac. | Cred.
Obligatory: 8 Credits
CH602 - Chemistry of nanomaterials L5l ol sall eS| 2 - 2
Advanced photochemistry and lasers
CH604 - s Aasile 2 gum seaS 2 - 2
Advanced chemical kinetics and fast reactions
CH606 - s e Sl 5 Basin A o ¢Lea€ 2 - 2
Advanced surface chemistry and corrosion
CH608 - S Aasie - sl sliaS 2 - 2
Optional: Select 4 Credits
Selected topics in physical chemistry
CHOL0 1 - Rl bl 5 e e pingl 2 | T | 2
CH612 - Environmental chemistry e - 2
CH614 - Analytical sensors At dluaa | 2 - 2
CH616 - Thermoanalytical techniques ol ddssalas | 2 - 2
Total Credits 12
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(Inorganic Chemistry): 4 saal) , sluall B aglall B yicala) el 2

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits
CH601  |Advanced physical chemistry Ladile 40 38 cbiaS | 2 - 2
CH603  |Advanced inorganic chemistry dedie dypme j cbaS| 2 - 2
CH605 |Advanced organic chemistry Ladile 4y e claS| 2 - 2
CH607  |Advanced analytical techniques dediie Ll claS | 2 - 2
Optional: Select 4 Credits
Solid state chemistry and group theor
CHe03 YA C_a\.c);;.d\ 3 kg ddiall Aall el 2 i 2
CH611 |Coordination polymers ARl Ol yad | 2 - 2
CH613 |Advanced heterocyclic chemistry dadiie dudlatie pe dla slaS | 2 - 2
CH615 |Green chemistry sl pad elaS| 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title ec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
CH602 - Chemistry of nanomaterials Ll slgall sliaST| 2 -
CH618 - Organometallic chemistry L3 bigpace shaS | 2 -
CH620 - Inorganic reaction mechanisms Lgsas)l pe OMelanll 408w 2 -
Metal complexes and bioinorganic chemistry
CH622 - 2 ) 2

oge gsae 12 eluarSy dogld CUSLi

Optional: Select 4 Credits

CH624 - Metal-organic frameworks dgsac didae Sl 2 -
CH626 - Advanced inorganic catalysis pllie (Sgsas A& ja>| 2 -
CHE28 ] Nuclear chemistry and renewable energy o ) ] )
Bodzio Blog dggs sleasS
CHE30 ] Selected topics in inorganic crlemistry . ) ] )
Bogianll a4t cliasSH § B)lis Ole gng0
Total Credits 12
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:(Organic Chemistry) 4 saadl sbuassll 8 aglall A jiicalall gali s .3

First Semester

. Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits
CH601  |Advanced physical chemistry Ladile 40 38 cliaS | 2 - 2
CH603 |Advanced inorganic chemistry dedila 4y guiac i elaS| 2 - 2
CH605 |Advanced organic chemistry dadiie 4y gme cbaS| 2 - 2
CH607  |Advanced analytical techniques dediie Llilai claS | 2 - 2
Optional: Select 4 Credits
Solid state chemistry and group theory
CHe03 Cile saaall A g daliall Aall ¢l 2 i 2
CH611 |Coordination polymers A Ol yad | 2 - 2
CH613  |Advanced heterocyclic chemistry dadiie duilaie e dila sl | 2 - 2
CH615 |Green chemistry ol pad eS| 2 - 2
Total Credits 12
Second Semester
Hours/Week
Code Preq. Course Title
g urse T Lec. | Prac. | Cred.
Obligatory: 8 Credits
CH602 - Chemistry of nanomaterials L) ol sall eS| 2 - 2
CHEB32 ) Advanced natural products and organic reaction mechanism ) ) )

Ay Ol RSl R Tyl ) 5

Stereoselective synthesis and organometallic chemistry

cHosa | - Rl iy e elaaSy 2l il | 2 | | 2
CH636 - Advanced polymer chemistry dediie il jad 50 eS| 2 - 2
Optional: Select 4 Credits
CH638 - Chemistry of textile and dyes gl y Dlaall eS| 2 - 2
Separation techniques of organic materials and bio-organic
CH640 - chemistry 2 - 2

Lga 4 pae elhaS 4y pudanll ol gall Jiad il

Industrial organic and environmental chemistr
CH642 ] g e 2| - | 2
e lia 4 siae g A el

Physical organic and organic photo chemistry
cHoad |- b e s Ay iypee ses| 2 | | °

Total Credits 12
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(Analytical Chemistry): dabiall sluasl) A aglel) A picala) gy 4

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits

CH601  |Advanced physical chemistry deaiie 40y jib cbiaS| 2 - 2

CH603  |Advanced inorganic chemistry dedile 4y e e cbaS| 2 - 2

CH605 |Advanced organic chemistry dadiie 4y e claS| 2 - 2

CH607 |Advanced analytical techniques dadfie Allat b€ | 2 - 2

Optional: Select 4 Credits
Solid state chemistry and group theor

CH609 yanean Q\.;:);\.;d\ 4 kg Adiall Aall sl 2 i 2

CH611 |Coordination polymers s Clyaln| 2 - 2

CH613 |Advanced heterocyclic chemistry dadiie duilaie e dls eS| 2 - 2

CH615  |Green chemistry el pad claS| 2 - 2

Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
CH602 - Chemistry of nanomaterials L) ol pall eS| 2 - 2
CH612 - Environmental chemistry dnebesS| 2 - 2
CH614 - Analytical sensors Lllssclusa | 2 - 2
CH616 - Thermoanalytical techniques @Al daladll s 2 - 2
Optional: Select 4 Credits
CH646 - Water analysis and treatment ol g dallaa | 2 - 2
CH648 - Statistical analytical chemistry dbaa) Gldai cbas | 2 - 2
CH650 - Bioanalytical chemistry s At el | 2 - 2
CH652 - Advanced chemical kinetics and catalysis S deaie dS a claS | 2 - 2
Total Credits 12
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(Biochemistry) :&:ssadl sluasll 8 aglall B yiualall zali 5 .5
First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits

CH617 |Metabolism Il Jaal) 2 - 2

CH619 |Molecular biology A3y al) ba gl sl 2 - 2

CH621 |Hormones Clsepr | 2 - 2

CH623  |Immunology dcldlale | 2 - 2

Optional: Select 4 Credits

CH625 |Bioradiation S glad) 2 - 2

CH627 |Biochemical toxicology il sl o sl ale 2 - 2

CH629  |Nutritional biochemistry 4018 Ay e ol 2 - 2

CH631  |Cancer biology Oba ) L gl s 2 - 2

Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title Coc. ‘ Brac. ‘ Crod
Obligatory: 8 Credits
CH654 - Enzymology Gl xYlale |2 - 2
CHG656 - Biotechnology Laadusi| 2 - 2
CH658 - Regulation metabolism Sl Jfiadll ol 2 _ 2
CH660 - Biostatistics sl elaayl| 2 - 2
Optional: Select 4 Credits
CH662 - Toxicology asandlale [ 2 - 2
CH664 - Metabolic syndrome sa) A e | 2 - 2
CH666 - Biosignaling Lgpallcl Y| 2 - 2
CH668 - Genetic engineering a2 - 2
CH602 - Chemistry of nanomaterials L) ol gall elpaS | 2 - 2
Total Credits 12
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CH601: Advanced physical chemistry

The goal of this course is to introduce the fundamental concepts of quantum and electrochemical
aspects. The quantum includes molecular mechanics, molecular dynamics, and different methods in
qguantum mechanics for the description of molecular systems. It will explain the methods of structure
theory such as DFT, HF, and semiempirical methods that are widely used in chemical synthesis,
characterization, and materials research. The lectures are designed to provide an accessible
understanding of molecular orbitals, basis sets, computational thermochemistry, molecular spectroscopy,
and applications of symmetry. The electrochemical aspects include the principles of the electrode-
solution interface, kinetics of mass and electron transfer, and the electrochemical techniques. These
techniques are chronoamperometry, chronocoulometry, chronopotentiometry, linear sweep voltammetry,
cyclic voltammetry, convolutive voltammetry, electrochemical processes coupled to chemical steps,
adsorption at electrode surface, electrodeposition, and nanostructured materials.

CH602: Chemistry of nanomaterials

Introduction to nanomaterials, synthesis, classification, types, surfaces and interfaces, quantum effects,
size effects, surface plasmon resonance, surface plasmon absorption bands of Ag, Au, Cu, properties,
tools and instrumentation, fabricating nanostructures, and applications of nanomaterials.

CH®603: Advanced inorganic chemistry

Upon completion of this course, the postgraduate students will be familiar with the advanced methods of
synthesis of coordination and organometallic compounds. Emphasis will be placed on advanced aspects
of nano-chemistry and its application in inorganic chemistry, carbon nanotubes and inorganic fibers.
Topics to be discussed will include metal-metal single and multiple bonds, transition metal hybrids and
electron deficient compounds as well as polyoxometalates and their applications in heterogeneous and
homogeneous catalysis.

CH604: Advanced photochemistry and lasers

Grotthuss-Draper and Stark-Einstein photochemistry laws, site selective photochemistry, modified
selection rules by El Sayed, flash photolysis, transients, environmental photochemistry, industrial
photochemistry, photo isomerization, photoenolization, H abstraction, bond cleavage, cycloaddition and
orbital correlation, free radical photochemistry, and photoresists. The laser part includes the electronic
states and term symbols, lifetimes of electronically excited states and time-resolved spectroscopy, laser
action, Q-switching and mode-locking, amplified spontaneous emission (ASE) and gain measurement,
types of lasers, excimer, dye, energy transfer, chemical, proton transfer, carbon dioxide and solid- state
lasers, polarized fluorescence, specific applications of lasers as a photochemical tool, modification of
inert surfaces, photocatalysis, impurity removal, multi-photon absorption, isotope separation, the
tunneling phenomenon, the abnormal kinetic isotope effect.

CHG605: Advanced organic chemistry

Advanced organic chemistry course studies the advanced modern spectroscopic techniques used in the
determination of molecular structure with the interpretation of spectra including ultraviolet, infrared, (*H
NMR & *C NMR) and mass spectroscopy. Study of its applications to identify the chemical structure.
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CHG606: Advanced chemical kinetics and fast reactions

Kinetics of complex reactions in the gas phase. Kinetics of photochemical reactions. autocatalysis,
autocatalytic explosions. Kinetics of reactions in solution. Factors affecting the reaction rate in solution.
Elementary reactions. lonic reactions. Theories of reaction rates (collision theory, transition state
theory). The steady-state approximations. Fast reaction kinetics. Fast reaction techniques. The modern
theories for identification of the reaction rate pathway. Methods of identification of reaction mechanism
using the kinetic studies.

CH607: Advanced analytical techniques

This course comprises a broad range of aims that cover the most important analytical separation
techniques of several analytes and interferents. Theory and advanced instrumentation is also discussed
with emphasis on applicable aspects of separation and analytical science. This course focus also on
application of theoretical principles of electrochemistry to the interpretation of the various types of
analytical electrochemical methods - Utility of the advanced selected electroanalytical methodology and
techniques (such as chronopotentiometry, voltammetry, amperometry, chronoamperometry, coulometry,
chronocoulometry and electrochemical impedance spectroscopy) in chemical, environmental, and
pharmaceutical or clinical sciences.

CH608: Advanced surface chemistry and corrosion

Introduction, solid surfaces, structure of surfaces, surface characterization, microporous and mesoporous
surfaces, adsorption isotherms, adsorption kinetics, desorption process, steps of heterogeneous surface
catalysis, kinetic and diffusion controlled heterogeneous catalysis, synergetic effect, catalysis by core
shell nanoparticles, micellar catalysis. Energetics of solid surfaces- surfactants, detergents — lubricants,
photographic materials — plastic — elastomers — water treatment and dyes. The corrosion part includes
the importance of corrosion study, electrochemical nature of corrosion, types of corrosion, soil
corrosion, concrete corrosion, atmospheric corrosion, electrochemical mechanism of corrosion,
thermodynamics of corrosion, corrosion kinetics, corrosion control, protective coating, corrosion
inhibitors, cathode protection, anode protection, passivation of metallic substances.

CH®609: Solid state chemistry and group theory

The solid-state chemistry part deals with the crystallography, the lattice energy and Madelung constants,
crystal engineering in chemical synthesis, calculation of nanomaterials concentrations, surface energy of
planes, dangling bonds, epitaxial growth, polymorphism and phase transformations in solids, metal-
organic frameworks (MOFs), porous coordination polymers (PCPs), nanoclusters, defects in solids, the
exciton concept, the band theory chemical and physical approaches, x-ray emission in metals, electron
microscopy, scanning tunneling microscope (STM), and the Auger effect.

The group theory includes the history of group theory, symmetry elements, the symmetry elements and
symmetry operations, point groups, rules for classification of molecules into point groups, symmetry in
the crystal lattices (space groups), groups in mathematical terms, multiplication of symmetry operation,
symmetry species and character tables, mixed symmetry operations, transformation matrices, spectral
notations in water molecule, reducible and irreducible representations, vibrational analysis of the
ammonia molecule, symmetry notations of electronic transitions, symmetry and intensity of electronic
transitions, hybridization, and symmetry.
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CH®610: Selected topics in physical chemistry
Advanced thermodynamics, catalysis and photocatalysis, combustion chemistry, nanocomposites and
their applications, ionic solutions, molecular liquids, and polarities in physical chemistry.

CH®611: Coordination polymers

This course will focus on the history, synthesis and propagation (intermolecular forces and bonding,
coordination, metal centers including transition metals, lanthanides, as well as alkali metals and alkaline
earth metals) of coordination polymer. Ligands including chemical composition, structural orientation
and ligand length. Other factors involves counterion, crystallization environment and guest molecules,
applications. research trends comprising molecular storage, luminescence, electrical conductivity,
magnetism and sensor capability.

CH®612: Environmental chemistry

This course explores topics related to chemical effects in the natural environment. Environmental topics
include the sources, reactions, transport, effects, and fates of chemical species in the soil, water, and air.
These two areas are woven together in daily work and larger projects. This course is divided into four
major parts that reflects the most pressing issues in environmental chemistry Atmospheric chemistry.
Water chemistry. Pollution and toxic organic compounds. Energy and climate change.

CH613: Advanced heterocyclic chemistry

Advanced heterocyclic chemistry course studies the basic terms of heterocyclic compounds containing
5-, 6 7 & -membered rimgs with one or more heter-atoms N, O & S and condensed systems containig
such rings.

CH614: Analytical sensors

This course describes the fundamental and applications of a wide variety of chemical sensors. It
discusses first the design and the development of new sensors concepts to improvement their function in
different analytical fields. Specific types of sensors and their applications will also be discussed like
optical, electrochemical, biochemical sensors, etc. Flexible sensors for simultaneous detection of some
biologically relevant molecules in body fluids and wearable chemical sensors for physiological
information via measuring changing concentrations of biomarkers in biological fluids such as interstitial
fluid (ISF), sweat, tears and saliva will also be studied.

CH®615: Green chemistry

This course will also discuss the origins and the fundamentals of Green Analytical Chemistry (GAC),
based on using clean, environmentally-friendly or GAC methods. GAC involves the development of
analytical methodologies with an environmental concern, encourages the use of direct analysis to avoid
any sample treatment that involves energy and reagent consumption and generation of wastes. This
course pays also special attention to the strategies and the tools available to make sample-pretreatment
and analytical methods greener. Special emphasis on environmentally friendly sample preparation
techniques, miniaturisation of analytical devices and shortening the time elapsing between performing
analysis, solventless extraction techniques, the application of alternative solvents and assisted
extractions techniques for the extraction of solid, liquid, and gaseous samples are considered to be the
main approaches complying with green analytical chemistry principles. Green synthesis of nanoparticles
by biomass filtrate obtained from various biological systems such as bacteria, yeast, virus,
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actinomycetes, algae, fungi and plant extract for catalysis, sensing and biosensing, drug delivery,
molecular diagnostics, solar cell, optoelectronics, and imaging applications will be disccused.

CH616: Thermoanalytical techniques

This course aim to study thermoanalytical techniques including (thermogravimetry, differential thermal
analysis, differential scanning calorimetry, thermomechanical analysis) to provide students by
theoretical knowledge, their performance, evaluation and processing of results, analysis of obtained
thermograms, kinetics of thermal reactions from thermoanalytical data, applications of thermoanalytical
methods in different fields (quality control, purity of substances, pharmaceuticals, polymers, food
industry, dyes, combustion, etc.).

CHG617: Metabolism

This course deal with the concept of metabolism, characteristics of metabolic pathways and strategies
used to study these pathways. This is followed by a detailed overview of various pathways involved in
carbohydrate, protein and lipid metabolism with their significance and regulation. The student should be
able to integrate the received knowledge so that she/he within this field can explain the background of
relevant diseases

CH®618: Organometallic chemistry

This course intends to introduce the students to understand some advanced aspects related to
organometallic compounds, their scope, conventions, reviews and journals, modern synthetic methods
such as electrochemical and miscellaneous methods, structure and bonding in organometallic
compounds, thermochemistry of organometallic compounds, organometallic compounds as sources of
carbanions, reactions of organic groups bonded to metals, as well as special emphasis on the catalytic
applications of organometallic compounds in different pathways.

CH619: Molecular biology

This course will impart knowledge about all the aspects of emergent areas of molecular biology and its
latest status. This is mainly research oriented course and increase the visibility of studying biochemistry
as a research oriented subject. Course content:. DNA, RNA Structures. Nature of genetic information
and storage of genetic information. Transcription and translation. Regulation of gene expression. DNA
mutation.

CH620: Inorganic reaction mechanisms

Inorganic reaction mechanism course deals with the advanced mechanistic aspects of transition metal
chemistry including substitution reactions, electron transfer reactions, rearrangement reactions, ligand
reactions and photochemical reactions of complexes. It will give a deep interest on the types of inorganic
reactions, complexes formation constants and kinetics of reactions, Trans effect, outer-Inner shell
mechanism and conditions of mechanism reactions as well as catalyzed substitution reactions and
addition of protons to metals.

CHG621: Hormones

The course covers definition of Hormones. Classification of hormones. Hypothalamus hormones.
Pituitary (anterior and posterior) Hormones. Thyroid Hormones, Parathyroid Hormones. Adrenal (cortex
and medulla) Hormones. Steroid Hormones and pineal hormones. Pancreatic hormones. and mechanism
of their actions.
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CH622: Metal complexes and bioinorganic chemistry

This course includes a broad insight into the reactivity, structure, biological functions and methods for
the characterization of bioinorganic systems. At the end of the course the student will be able to
understand how metal ions interact with the biological systems and how such interactions affect the
properties of metal centers, apply principles of coordination chemistry to explain how nature is able to
modulate the properties of metal centers for a specific function, appley the information gained by the
study of bioinorganic systems for the design of synthetic catalysts, diagnostic probes and therapeutic
agents.

CH623: Immunology

The course on immunology is intended to make the student aware of the types of immunity, and
biochemical mechanisms involved in immune responses and immune-mediated diseases. The aim of this
course is study of the molecular and cellular interactions and principles of the immune system. Topics
include immune system development, humoral & cell-mediated immunity, disease and treatments
involving immunization, immunodeficiency, and autoimmunity.

CH624: Metal-organic frameworks

This course will give details on the structures of Metal-Organic Frameworks (MOFs), their synthesis
(general synthesis, high-throughput synthesis, pseudomorphic replication), composite materials,
catalysis (design, achiral catalysis and asymmetric catalysis and biomimetic design and photocatalysis)
and applications in electrocatalysis, biological imaging and sensing, nuclear wasteform materials, drug
delivery systems, semiconductors, bio-mimetic mineralization, carbon capture, desalination/ion
separation, gas separation, water vapor capture and dehumidification as well as ferroelectrics and
multiferroics.

CH®625: Bioradiation

The course covers basic knowledge on biological effects of radiation and risks on cellular level to
humans, factors that affect the dose-effect relationship and a deeper knowledge on radiation protection
for ionizing and non-ionizing radiation, both in legislation and practical radiation protection technology.
The course covers radiation effects at cellular level including the formation of free radicals, chromosome
breakage and repair mechanisms as well as target theory and the dose-response curves. It also includes
radiation effects on individual organs and humans, somatic, genetic as well as immediate and late
radiation damages and factors affecting the relationship between dose and biological effects.

CH®626: Advanced inorganic catalysis

This course compresses on the development of inorganic customized, nanostructured catalytic materials
for different applications such as energy conversion and chemical storage. This will includes the scope
of this field and its conceptual analogy, heterogeneous catalysis, mechanism, and Kinetics.

CH®627: Biochemical Toxicology

The course aims to the study of the basis concepts in toxicology, history and branches, dose - response
curves, statistically defined expression in toxicology, classification of toxicants and their mode of action,
mutagens, and carcinogen, phytotoxins, zootoxin and environmental toxicants.

CHG628: Nuclear chemistry and renewable energy
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The focus of this course is on advanced and fundamental nuclear chemistry concepts, such as the
importance of nuclear chemistry, nuclear reactions, radioactivity detection, types of radioactive decay,
radioactive series, nuclear transmutations, nuclear dating, and artificially induced radioactivity, nuclear
fission, nuclear fusion, plasma, and hydrogen bombs, as well as important applications of radioisotopes.
Special interest will be directed to renewable energy resources as alternative sources for finite sources
and future energy demand of world regarding the available renewable energy resources as well as
fundamentals of solar energy, photovoltaic and fuel cells.

CH629: Nutritional biochemistry

Nutritional Biochemistry aims at understanding the food groups, formulation of balanced diets, vitamin
types, human nutrition, and the disorders that arise due to nutritional imbalances and its impact on
overall health, and gives an introduction to nutrigenomics. This course will provide information about
food and its importance to our health, and an overview of nutrition, food choice and diet planning diets,
diet and health, functional foods, antioxidants, food drugs interactions, genetically modified food.

CH630: Selected topics in inorganic chemistry

The contents of selected topics in inorganic chemistry course will be chosen from selected topics of
current interest in theoretical and experimental fields of inorganic chemistry. Specific topics will be
changed from Semester to Semester and possible topics include crystallographic and spectroscopic
methods of structure determination such as X-ray diffraction, nuclear magnetic resonance (NMR),
electron spin resonance (ESR), and mass spectral analysis as important and powerful techniques for
inorganic chemists.

CH631: Cancer Biology

Definition and classification; evolution of cancer cells; cellular oncogenes; oncogene, viral-oncogene,
tumorigenicity, tumor suppressor genes; p53, Rb and PTEN, micro RNAs and regulation of cancer
growth; tumor suppressor microRNAs and oncomiRs. Cancer metastasis, migration & invasion,
metastasis steps, epithelial to mesenchymal transition, angiogenesis; hypoxia and crosstalk between
autophagy and apoptosis in mammalian cells.

CH632: Advanced natural products and organic reaction mechanismn

Part A: Study the chemistry and isolation of natural products (alkaloids, terpens, steroids and vitamins) .
In addition, the industrial applications. Part B: Organic reaction mechanism: Study the mechanistic
aspects of organic reactions including the rate and kinetic concepts, use of isotopes with emphasize on
the nucleophilic substitution reactions of aliphatic compounds. Elimination and addition reactions
(including stereoselectivity and orientation). Reactivity of aromatic towards -electrophilic and
nucleophilic reactions.

CHG634: Stereoselective synthesis and organometallic chemistry

Part A: Stereoselective synthesis: Study the synthesis of optically pure compounds use several
techniques: Synthesis of racemic mixture followed by its separation using several types of columns, and
Asymmetric synthesis with several asymmetric reagents and detection of the enantiometric excess. Part
B: Organometallic chemistry: Study the synthesis and reactions of organo-lithium compounds, organo-
magnesium, organo-boron, organo-silicon, organo - tin and organo — cadmium compounds.
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CH636: Advanced polymer chemistry
Study the chemistry of polyolefins, polyvinyl chloride, polyvinyl acetate, poly urethanes, epoxies,
silicons and styrene, copolymer used as textile finishes, fibric coating, composite adhesive and foams.

CHG638: Chemistry of textile and dyes

Study the fiber structure, properties, identification, classification (cellulose, cotton flax, hemp jute- man-
made, rayon acetate and triacetate protein, wool and silk mineral fibers) man-made fibers, processing of
textile (purification and preliminary signing designing scouring, bleaching and mercerizing dying), and
kinds of forces by which dye molecules are bound to the fiber. The course of dyes offers correlation of
color and chemical constitution, synthetic routes for popular dyes of important types, electronic
mechanism for reactive dyes, chemistry of dye interaction with light, washing and other in use
influences and economic consideration.

CH640: Separation techniques of organic materials and bio-organic chemistry

Part A: Study several methods for separation of organic compounds as: Fractional distillation liquids,
Steam distillation separation of steam distillable compounds, Crystallization technique using several
solvents with different polarity. Using chromatographic techniques: Thin layer chromatography (TLC),
Column chromatography (flash column), Liquid chromatography (MPLC), Gas chromatography, High
performance liquid chromatography (HPLC). Part B: The chemistry of living cells including
carbohydrates, proteins, nucleic acids, vitamins, enzymes, coenzymes and enzymatic catalysis. Study the
metabolism of all these compounds.

CH®642: Industrial organic and environmental chemistry

Part A: The course surveys areas as chemical, biochemical and pharmaceutical industries. Production of
common organic chemicals, petrochemical industry and production of various polymers. Chemical
production related to agriculture and forestry is studied. Part B: The chemical nature of environmental
processes is examined with amajor focus on atmospheric and aquatic chemistry, urban pollution, climate
change and acid rain. In addition, the use and environmental facts of heavy metals metals, chlorinated
organic chemicals and pesticides.

CH®644: Physical organic and organic photo chemistry

Part A: Physical Organic Chemistry: Study the chemical structure and reactivity correlation Hammett
equation including the physical significance of 6-& p values and its application. Limitation and
deviation of Hammett plots, neighboring group participation and displacement reactions. Part B:
Organic photochemistry: Study the electronic transitions and selection rules, photo physical and
photochemical pathways, following electronic excitation, fluorescence, kinetic rate constants of excited
state processes, photochemical reaction and photosensitization. This course will provide the basic theory
and concepts behind laser chemistry.

CH646: Water analysis and treatment

This course related to water analysis and treatment to improve the quality of water to make it appropriate
for a specific end-use. The end use may be drinking, industrial water supply, irrigation, river flow
maintenance, water recreation or many other uses, including being safely returned to the environment.
The different standard and advanced methods for analysis and treatment of drinking water and domestic
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and industrial wastewater treatment will be studied. The terms quality assurance and quality control of
water are also discussed.

CH648: Statistical analytical chemistry

This course gives a clear account of the underlying principles of statistical methods, validation and the
application to any form of chemical analysis. Also, stability testing as a requirement for the regulatory
approval during product marketing, and is a vital component of the overall quality control program can
be simply discussed.

CH650: Bioanalytical chemistry

This course aims to throw some light on the critical role of bioanalytical measurement procedures on
several biological and bimolecular samples analysis. Several techniques can cover such analysis based
on their separation and determination such as photometric, electrometric, chromatographic,
electrophoreses as well as isotope, immunochemical and osmometry.

CH652: Advanced chemical Kinetics and catalysis

This course will deal with the kinetics of complex reactions in the gas phase, develop the kinetics of
photochemical reactions, explosions: autocatalysis and autocatalytic explosions, write the Kinetics of
reactions in solution: factors affecting the rates of reactions in solution. Also, it will cover the different
theories of reaction rates (collision theory, transition state theory). Furthermore, it will discuss the
nature of homogeneous and heterogeneous reactions, elementary reactions, ionic reactions. State the
steady-state approximations.

CH654: Enzymology

The course aims to the study of the definition of enzymes, importance, classification the mechanisms of
enzyme action; enzyme kinetics and regulation: activation energy, Km value, types of inhibition, RNA
enzymes, enzyme Specificity, allosteric enzymes, regulation of enzymes. Isoenzymes, and
Immobilization of enzymes.

CH®656: Biotechnology

This course provides an understanding of how biochemical processes find application and improved our
life. The course introduces the concept and application of plant tissue culture, transgenic technology,
fermentation technology, genome analysis, gene therapy, environmental biotechnology, nanotechnology
and its applications in medicine. It examines the mechanisms through which biotechnology is
commercialized, such as university-industry links, spin-off firms and corporate alliances. The role of
regulatory and ethical debates in the development of biotechnology is also explored.

CH658: Regulation metabolism

The purpose of this course is to provide through description of the mechanism of metabolic regulation.
This course will also cover key areas in metabolism and will highlight relationships to clinically relevant
topics and the integration and regulation of carbohydrate, lipid, amino acid and nucleic acid metabolism.

CH®660: Biostatstics

This course deal with population, sample, sampling techniques, random sample, mean, median, mode,
range, variance, coefficient of variation, frequency, standard deviation, standard error .Representation of
statistical data line graph, histogram, bar diagram, pie chart, scatter diagram. Collection of data:
Relevance of sample size. Sources, methods-questionairs, records, archives, scaling-Likert and Gutman.

92



Validation and standardization of the methods, modification andexperimental design Probability: Rules
of probability, binomial distribution, normal distribution, area under the curve, Z value, choosing sample
size, hypothesis testing, Student’s t test. One way ANOVA, correlation and

CH662: Toxicology

The goal of course is studying the body's response to drugs, foods, and toxic substances. Fundamentals
of pharmacology and mechanisms of action are examined for acute and chronic exposure derived from
environmental, dietary, occupational, and pharmaceutical sources.

CH664: Metabolic syndrome

The course covers the Metabolic syndrome, which is a cluster of conditions that occur together,
increasing your risk of CAD, stroke, and type 2 diabetes. These conditions include increased blood
pressure, high blood sugar, excess body fat around the waist, and abnormal cholesterol or triglyceride
levels. The main diagnostic components are reduced HDL-cholesterol, raised triglycerides, blood
pressure, and fasting plasma glucose; all of which are related to weight gain, specifically intra-
abdominal/ectopic fat accumulation and large waist circumference.

CH®666: Biosignaling

The course covers the various internal or external signals, via stepwise coordination, regulate essential
functions in cells such as division, growth, metabolism, and even death. Signal transduction is
evolutionarily developed to maintain cellular homeostasis. The objective of this course is to provide an
in-depth knowledge of the physiological functions and aberrations of disease-related signaling pathways.
Therefore, each lecture will discuss the fundamentals of the specific signaling pathway and its
implications in respective diseases. Additional topics that have been covered in conventional courses
will be also optimally discussed to demonstrate their disease linkage, including the neuroendocrine
system, hormones and neurotransmitters.

CH®668: Genetic engineering

The course aims to the study of introduction, tools of cloning: Cloning vectors restriction enzymes DNA
ligase and kinases hosting bacterial cells Basic steps of gene cloning: Vector and insert preparation-
ligation-transformation-screening. Understanding of cell proliferation and differentiation, analysis,
metamorphosis, and communication between cells will also be developed. Production of hormones as
insulin by gene manipulation. Treatment by gene therapy.
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CH701: Selected topics in physical chemistry

Surface science and nanotechnology, surfactants and their applications, environmental catalysis,
photodegradation of polymers, photocatalysis, supercapicitors, generation of hydrogen by water
splitting, recent development in porous materials, quantum dots.

CH702: Computer applications in chemistry

The course includes the capabilities and limitations of modern quantum chemistry, calculation of
molecular properties, study of chemical processes by different programs in quantum chemistry, how do
the principal quantum-chemistry methods work, choosing the appropriate methodology to present the
findings of a study in a research paper, appreciation of the role played by electronic structure theory in
many branches of science, finding the good correlation between the experimental results and theoretical
data.

CH?703: Selected topics in inorganic chemistry

The contents of selected topics in inorganic chemistry course will be chosen from advanced subjects of
current interest in theoretical and experimental fields of inorganic chemistry. These topics will be
changed from one Semester to the other Semester upon development in inorganic chemistry field of
research.

CH704: Advanced electrochemistry

This course provides the applications of electrochemistry in the fields of fuel cells, batteries, super
capacitors, superconductors, electrolytic process, electrocatalysis, electropolymerization deposition,
environmental electrochemistry, inorganic electrochemistry, organic electrochemistry.

CH705: Selected topics in organic chemistry
Study of modern review articles in organic chemistry.

CH706: Applied physical chemistry

Introduction to catalysis. Catalysis as a multidisciplinary science. Homogeneous and heterogeneous
catalysis. Catalyst characterization: infrared spectroscopy, Xx-ray diffraction, x-ray photoelectron
spectroscopy, extended x-ray absorption, SEM and TEM electron microscopy, ion spectroscopy.
Industrial catalysis. Kinetics of catalytic reactions. Temperature-programmed reduction. Surface science
techniques: low energy electron diffraction, scanning probe microscopy, scanning tunneling microscopy,
atomic force microscope. Solid catalysts. Oil refining and petro-chemistry. Environmental catalysis.
Catalysis and green chemistry.

CH707: Selected topics in analytical chemistry

The contents of "selected topics in analytical chemistry” course will be chosen according to the area of
active researches in the analytical chemistry over the world and the advanced current subjects related to
theoretical and experimental fields of which help to solve the problems we face or the development in
various analytical fields. Accordingly, these topics will be changed from one Semester to the other
Semester considering the development in this important branch of chemistry field.
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CH708: Modern aspects of catalysis

Recent and hot topics on catalytic materials such as nanocatalysts, smart catalysts, environmental
catalysts, energy production catalysts, green catalysts, polymeric catalysts, industrial catalysts, enzyme
and quantum dot catalysts.

CH709: Metabelomics

Metabolomics is an emerging field that aims to measure the complement of metabolites (the
metabolome) in living organisms. The metabolome represents the downstream effect of an organism’s
genome and its interaction with the environment. Metabolomics has a wide application area across the
medical and biological sciences. The course provides an introduction to metabolomics, describes the
tools and techniques we use to study the metabolome and explains why we want to study it. By the end
of the course you will understand how metabolomics can revolutionise our understanding of
metabolism.

CH710: Advanced physical polymer chemistry

Polymeric composites and nanocomposites (introduction, types, preparation, properties, and
applications. Polymer blends and hybrids (introduction, types, preparation, properties, and applications).
Advancements in productions and applications of conductive polymers. Polymeric Liquid Crystal
(introduction, types, preparation, properties, and applications). Mechanical properties (compression,
impacts, and hardness) of polymers.

CH711: Advanced molecular biology

The goal of this course is the study of biological systems at the molecular level. Molecular biology deals
with nucleic acids and proteins and how these molecules interact within the cell to promote proper
growth, division, and development. The goal of this course is the study of biological systems at the
molecular level. Molecular biology deals with nucleic acids and proteins and how these molecules
interact within the cell to promote proper growth, division, and development.

CH712: Advanced supramolecular chemistry

This course deals with the concept of advanced supramolecular nanoarchitechtonics. The concept and
design of materials nanoarchitechtonics cover the introductory features underlying the field, presents an
overview of the theoretical aspects and emerging applications that are changing the capability to
understand and design of advanced functional materials. The concept of nanoarchitechtonics was
introduced to describe the correct manipulation of nanoscale materials in the creation of nano-devices
and applications. Nanoarchitectonics has begun to spread into many fields including the synthesis of
nanostructured materials, supramolecular assembly, nanoscale structural fabrications, materials
hybridizations, materials and structures for energy and environmental sciences, device and physical
application, and bio- and medical applications.

CH713: Advanced clinical biochemistry

The clinical biochemistry course emphasizes on the concepts of quality assurance in chemical
pathology/clinical biochemistry and gives an insight into the understanding of organ functions in health
and disease.
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CH714: Advanced techniques for structural and surface analysis

X-ray Photoelectron Spectroscopy (XPS) and imaging, Electron Spectroscopy (AES), Secondary ion
mass spectroscopy (SIMS) and imaging, Dynamic Secondary lon Mass Spectrometry (DSIMS), Time-
of-Flight Secondary lon Mass Spectrometry (ToF-SIMS), X-ray Photoelectron Spectroscopy (XPS),
White Light Interferometry (WLI), Scanning Electron Microscopy / Energy Dispersive Analysis
(SEM/EDX), Three Dimensional Scanning Electron Microscopy (3DSEM), X-Ray Diffraction (XRD),
Fourier Transform Infrared Analysis (FTIR), Atomic Force Microscopy (AFM), Transmission Electron
Microscopy (TEM), Raman Spectroscopy.

CH715: Advanced analytical biochemistry
This course will familiarize the students with the state of the art techniques followed in analytical
biochemistry. This course is this course will provide them theoretical knowledge to understand the
rationale behind each analytical methodology.

CH716: Nanomaterials and nanotechnology
An overview of nanoparticles and nanotechnologies, classification of nanomaterials, types of
nanoparticles, chemical composition concepts, synthesis, characterization, application in different fields.

CH718: Seminars
The student will deliver seminars at the beginning, middle, and end of his study before he can submit the
PhD thesis.

CH720: Advanced organometallic chemistry

By finishing advanced organometallic chemistry course postgraduate students will be familiar with the
coordination chemistry of organometallic compounds including general survey, effects on structure, and
effects on reactivity, carbene chemistry and organometallic compounds, stoichiometric applications of
organometallic (main group elements and transition metal) compounds to organic chemistry. It will give
a broad insight on the homogeneous catalysis and catalytic applications of organometallic compounds.
Relevant and modern methods for characterization of organometallic compounds will be studied.

CH722: Inorganic materials and nanotechnology

By ending this course PhD students will be familiar the most important topics related to applications of
inorganic materials in nanotechnology such as electrical conductivity in ionic solids, transparent
conducting oxides and their applications in devices, superconductivity especially iron-based
superconductors, ceramic materials and colour pigments, chemical vapour deposition (CVD) especially
metal deposition, ceramic coatings, perovskites and cuprate superconductors.

CH724: Structural inorganic chemistry

This course focuses structural inorganic chemistry topics such as the packing-of-spheres model applied
to the structures of inorganic elements, polymorphism in metals, metallic radii, melting points and
standard enthalpies of atomization of metals, alloys and intermetallic compounds, bonding in metals and
semiconductors, intrinsic semiconductors and extrinsic semiconductors, ionic radii and ionic lattices,
crystal structures of semiconductors and Lattice energy: ‘calculated’ versus ‘experimental’ values.
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CH726: Advanced techniques in inorganic chemistry

Advanced techniques in inorganic chemistry deals with modern techniques in inorganic chemistry such
as Maossbauer spectroscopy and its applications in inorganic chemistry, X-ray diffraction analysis as
most powerful technique for inorganic chemists and X-ray single crystal, transmittance electron
microscopy, scanning electron microscopy and Raman spectral analysis, nuclear quadropole resonance
(N.Q.R) spectral analysis and mass spectral analysis as well as their applications in inorganic chemistry.

CH728: Advanced bioinorganic chemistry

Advanced Bioinorganic Chemistry course will give a survey of the pertinent topics of modern biological
inorganic chemistry. It gives a survey of metalloproteins and metalloenzymes, their structures and
functions, including recent advances in biomimetic modeling, small molecule activation in biological
systems, and related physical methods. By the end of this course, students will have deeper
understanding of designing experiments relevant to any bioinorganic systems (metalloenzymes or model
complexes).

CH730: Computational inorganic chemistry

By the end of this course the students will be familiar with the applications of molecular mechanics on
transition metal centers: from coordination compounds to metalloproteins and calculation of magnetic
circular dichroism spectra with time-dependent dentistry function theory. Special emphases will be
directed to computational studies on properties, formation and complexation of divalent metals with
porphyrins.

CH732: Industrial inorganic chemistry

Industrial inorganic chemistry deals with the importance of inorganic chemical industry and their
economic impact. It will cover the classification of the chemical inorganic industry, raw materials,
inorganic chemical processes, ore dressing, magnetic separation and floatation, pyro-processing and
refining. It explains the hydrometallurgy, electrometallurgy and thermite extraction of metals. Also, it
provides deep understanding of ultra-purification of metals, electro-refining, ceramic composite and
quartz industry, some acids, bases and fertilizer industries.

CHT734: Research methods and seminars

By the end of the course, students will be able to conduct a theoretical or experimental search in the field
of inorganic chemistry under the supervision of a department staff member, deliver a detailed report on
his seminar topic, and give a seminar with a discussion of his findings.

CH736: Advanced applications of polymers and industrial chemistry
Study of modern review articles in applications of polymers and its relation with industry.

CH738: Advanced natural products and stereoselective synthesis
Study of modern review articles which describe the synthesis of optically pure natural products.

CH740: Advanced applications of dyes and textiles
Study of modern review articles which describe the new types of dyes and its chemistry in addition to its
applications.
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CH742: Modern organic synthesis
Study of modern review articles which describe the synthesis of organic compounds and its applications

CH744: Advanced physical organic chemistry
Study of modern review articles which describe the physical organic chemistry.

CH746: Advanced biochemical compounds
Study the metabolism of carbohydrates, proteins, nucleic acids and lipids with attention to
interrelationships in metabolic rates of these important constituents of living cells.

CH748: Advanced petrochemicals and chemistry of petroleum

Study the chemistry of petroleum fuels, manufacturing processes, oils refinery and separation processes.
Study the production of motor and jet fuels, cracking, reforming, isomerization, refining and treating
processing, petrochemical industries.

CH750: Advanced heterocyclic chemistry
Study of modern review articles which describe the application of heterocyclic nucleous in organic
synthesis.

CH752: Advanced applications of organic spectroscopy
Study of modern review articles which describe the application of organic spectroscopy for detection of
the molecular structure of organic compounds.

CH754: Quality management in analytical chemistry

What do we mean by ‘Quality’, purpose of analysis, general principles of quality assurance and quality
control, quality management system, good Laboratory practice, sampling, selecting the method, factors
to consider when selecting a method, performance criteria for methods used. Method validation,
making measurements, data treatment, benchmarking your laboratory, proficiency testing schemes,
documentation and its management, managing quality and international Organization for
Standardization (ISO) Standard will be discussed.

CH756: Pharmaceutical and toxicological analysis

The course summarizes the difference between pharmacology and toxicology, the most common
instrumentation techniques used in forensic toxicology and their relative advantages and disadvantages,
and discusses the analytical methods such as immunoassays and chromatography-based methods
employed in toxicological analysis and analysis of recreational drugs in urine, saliva, hair and blood and
bioanalysis for the pharmaceutical and veterinary industry and biomarkers of occupational exposure to
chemicals, etc....

CH758: Advanced techniques for structural investigation

This course must include the following aspects: X-ray single crystal and powder diffraction electron
microscopy, energy dispersive X-ray analysis (EDX), X-ray photoelectron spectroscopy (XPS), electron
paramagnetic resonance (EPR), scanning electronic microscopy (SEM), transmission electronic
microscopy (TEM), Fourier transform Infrared (FTIR) spectroscopy, Raman spectroscopy, vibrating
sample magnetometer (VSM) and gas sorption analysis.
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CH760: Applied electrochemical techniques

The course includes the following subjects: Electrodeposition and its applications, electrocatalysis in
modern technology including basic methods of catalysts preparation and modification, elementary steps
in electrocatalysis, theoretical modeling in electrocatalyst design, the reaction mechanism during this
processes, role of nanoparticles in electrocatalysis, electrocatalysis of organic components in liquid
phase, electrocatalysis of methanol and propanol, role of electrocatalysis in industrial and medical
applications, fuel cells and supercapacitors technology, and convolutive voltammetry.

CH762: Advanced biochemical analysis

This course gives a deep illustration about qualitative and quantitative of biomolecules as drugs and their
metabolites. Moreover, it shows the succession of bioanalytical techniques to construct a new diagnostic
tool such as biosensors, biomarker detectors that server many fields as biotechnology, biochemical-
engineering, drug design and food industry.

CH764: Proteomics

It covers the introduction to proteomics: Basics of protein structure and function, An overview of
systems biology, Evolution from protein chemistry to proteomics; Abundance-based proteomics: Sample
preparation and fractionation steps, Gel-based proteomics - two-dimensional gel electrophoresis (2-DE),
two-dimensional fluorescence difference in-gel electrophoresis (DIGE), Staining techniques.

CH766: Bioinformatics

This course will be focused on introduction to Bioinformatics, Biology and Bioinformatics, Genomics
and Proteomics, Computers in Biology and Medicine, computer algorithms, Biological Macromolecules,
Topics covered include: central dogma and introduction to macromolecular sequences; Genome
Analysis, sequencing methods and physical mapping of genomes; genome data and databases, Databases
and Search Tools, algorithms for gene finding; statistical methods; pattern recognition; local sequence
homology and scoring (BLAST tools), phylogenetic analysis and molecular evolution; tree building
methods; RNA structure methods, protein structure and analysis; protein sequence and docking.

CH768: Biochemistry of signal transduction and regulation

The course covers the definition of Hormones. Classification of hormones. Hypothalamus hormones.
Pituitary (anterior and posterior) Hormones. Thyroid Hormones, Parathyroid Hormones. Adrenal (cortex
and medulla) Hormones. Steroid Hormones and pineal hormones. Pancreatic hormones.

The roles of membrane in signaling pathways, including the activities of a Kinase. Examines the nature
and conservation of families of multivalent protein binding modules, which combine to create many
discrete signaling pathways. Adds a new discussion of signaling in plants and bacteria, with comparison
to mammalian signaling pathways.

CH770: Biopolymer and biotechnology

The structure, function, properties and use of biopolymers. Molecular architecture for some biological
structures such as collagen, tissue, silk, wool, spider’s thread, shell. Nature as a model for polymeric
materials. Cycle- and environment adapted materials. Survey and introduction to biomedical materials
and “drug delivery” formulations. Biocomposites and biominerals. Biological attacks on polymeric
materials and degradation mechanisms in polymeric materials. Degradation products in different
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environments. Environmental issues when using polymers. Recovery/reuse of plastics. Polymer
characterization in environmental analysis.
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bnslgadl agle 5 piwalal ol
(Petrology and Geochemistry) :sbaS saalls jsiuall sle 8 aglel) B picalal) el 1

First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE601 | Advances in Igneous Petrology Aedlady U Hshual 2 - 2
GE603 | Advances in Geochemistry dadiie el pa| 2 - 2
Mineralogical and Geochemical Analytical Techniques
GEG0S g sy 2 | | 2
GE607 | Geotectonism and Petrogenesis Dsaaall dual s i) 2 - 2
Optional: Select 4 Credits
Petrography and Microstructures
GE609 s Sl Sy il omy| 2| T |2
GE611 |Organic Geochemisty Lpac shaSeal 2 - 2
GE613 | Field Geology (1) (1) Jisllbagloa| 2 - 2
GE615 Special Selected Topics in Petrology and Geochemifstry @ ) i )
(1) sbasS saall s ) saall ale 5 )lide dals Cile gua g
GE617  |(Statistics sbasll 1 2 2
Total Credits 12
Second Semester
) Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE602 - Advanced Metamorphic Petrology Ladiie A i ) giian 2 - 2
Advances in Precambrian Geological Research
GE604 ) SomalS ) pean] daaiia doa ol g Cisy 2 ) 2
GE606 - Isotope Geology Shillbadaal 2 - 2
GE608 - Mineral Chemistry el cliass| 2 - 2
Optional: Select 4 Credits
GE610 - Structural Geology EETCPRRE NP PEEN - 2
GE612 - Environmental Geochemistry AmebeS o 2 - 2
GE614 - Plate Tectonics and Magmatism SISl Jaliall g 4 gsal) ~1 I 2 - 2
GE616 ) Special Selected Topics in Petrology and Geochemistry 2 5 ) 5
(2) sbaS sialls ) sauall ale 85 )it Lald Cile sunse
GE618 - Scientific writing and presentations Aalall g ) g0l 1 2 2
Total Credits 12
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(Economic Geology and Mining): sl g Auabai®y) La gl gl B aghell 3 pfualall mali g 2

First Semester

. Hours/Week
Code Course Title ec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Al Al clelall a5
GE619 Mineral Deposits and Ore Mineralogy 2 i 2
GE621  |Rock Blasting and Mine Drilling paiall iy Hsaaall jdil 2 - 2
GE623 Ao Raada Sy Reabe el - 2
Advances in Surface and Subsurface Mining
GE625 | Geochemical Exploration PlhasS pall Glisiay)l | 2 - 2
Optional: Select 4 Credits
GE627 | Mineral Resources in Egypt an A dgiamall il Al 2 - 2
GE629 _ el Jlas dists Bslull ol ol - 2
Hydrothermal Deposits and Wall Rock Alteration
GE631 | Ores in Igneous Rocks Lol ) aaall Sollalll 2 - 2
GEB33 (1) Cpaxll 5 L0laBY) Lia o) gaall 35 LA Al e gun e ) ] )
Special Selected Topics in Economic Geology and Mining (1)
GE617  |[Statistics sbasl| 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Crod.
Obligatory: 8 Credits
GE620 - Geochemistry of Ore Deposits pall il ) sbaS a2 - 2
GE622 - Advances in Ore Dressing pdiia (alaall Juad| 2 - 2
GE624 - Radioactive Minerals dadial el 2 - 2
GE626 - Industrial Applications of Minerals and Rocks ) ) 5

sl 5 abaall de liall iyl

Optional: Select 4 Credits

GE628 - Geothermobarometry of Ores Clalall laxazall 5 ) jall (el | 2 - 2

- Ores in Sedimentary and Metamorphic Rocks

GE630 A gaiall g Ay s l) sl 3 clalal) 2 i 2
- Mineral Deposits in Relation to Plate Tectonics
GE632 i A S 1 B Lle Al | 2| T |2
GE634 - Special Selected Topics in I?conomic Geology gnd Miping 2 5 i 9
(2) cpanill 5 alaBY) L ol gl 83 )lide dald Gile guin ge
GE618 - Scientific writing and presentations Qalall (g jell sl ] 2 2
Total Credits 12
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(Paleontology and Stratigraphy) s<tiadall g iy dal) b aglal) 8 pvalell mali 2.3

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE635 | Calcareous Microfossils Al dadal) jalaY) 2 - 2
GE637 | Advanced Macropaleontology paiall 3 Sl LY 2 - 2
GE639 |Siliceous Microfossils A3 bl HaaYIl 2 - 2
Advanced Stratigraphy and Correlation
GEe4l s pial) slaliadl) 5 iyl Ale 2 i 2
Optional: Select 4 Credits
GE643 | Quaternary Geology of Egypt rad gl Ciall bl 2 - 2
GE645 |Stratigraphical Field Techniques Glalall aglial) 3 lall clyas) 2 - 2
Stage Boundaries and Global Stratotypes
GE647 ’ mu)\/iyu LLaY) 5 die 30 5 il 5 gan 2 ) 2
GE649 Special Selected Topics in Paleontolggy and Stratigraphy 1) ) i 5
(1) @ikl ale 5 jdla¥l e 85 )lide ald Gile g g
GEG617 |Statistics sliaa) 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE636 - Organic-Walled Microfossils 4880 ) paall I3 A sl laNI| 2 - 2
GEG638 - Vertebrate Paleontology ol oy gl ale | 2 - 2
GE640 - Sequence Stratigraphy SHhbll 2wl 2 - 2
GE642 - Type-Sections Stratigraphy of Egypt adl Zge il Gleladl) ALkl 2 - 2
Optional: Select 4 Credits
GE644 - Paleontology and Oil Exploration Jy i) GLaSiul sy jisdl ale | 2 - 2
GE646 - Field Geology (2) (2) daallbadpal 2 - 2
GE648 - Applied Sedimentoloy Akl Gy sull ale | 2 - 2
GEB50 - Special Selected Topics in Paleontology and Stratigraphy (2) ) i )
(2) ikl ale 5 ila¥l ale L33 jlid Ll e giase
GE618 - Scientific writing and presentations Lalall g pedl Sl 1 2 2
Total Credits 12
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First Semester

s Al g A gau ) gl B aglall B ricalal) pali s 4
(Sedimentary Rocks and Sedimentation)

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits

GE651 | Clastic Rocks gl Haaalll 2 - 2

GE653  |Geochemistry of Sedimentary Rocks Asull siall cbaS o) 2 - 2

GE655 | Diagenisis of Sediments il g le Clidee | 2 - 2

GE657  |Facies Analysis (1) (1) cliand) a5 2 - 2

Optional: Select 4 Credits

GE659 | Siliceous Sediments Alad) sl 50 2 - 2

GE661 |Field Geology (3) (B) Qi ba o) 2 - 2

GE663 |Sedimentary Structures Anse ) S 2 - 2

Special Selected Topics in Sedimentary Rocks and Sedimentation
GE665 |(1) 2 - 2
(1) il 5 dn g ) Hsauall ddals 5 )lise Cle gun sa
GE617 |Statistics or Biostatistics slany! 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE652 - Non-Clastic Rocks aglid el Hsaalll 2 - 2
GE654 - Sedimentary Basin Analysis sl al m Y Qa3 | 2 - 2
GEG656 - Marine Geology Lol bagdsadll 2 - 2
GEG658 - Advanced Sedimentary Techniques Aeaiall 4y g Il bl | 2 - 2
Optional: Select 4 Credits
GE660 - Depositional Environmental Systems Gl il g dalail| 2 - 2
GE662 - Tectonics and Sedimentation G jill g Ayl | 2 - 2
GE648 - Applied Sedimentology dapkill Glpsu il e | 2 - 2
GE664 - pecial Selected Topics in Sedimentary Rocks and Sedimentation (2) 5 ] )
(2) 5 A gl saall G dala s lise Cle s e
GE618 - Scientific writing and presentations dadall G g pall 40U ] 2 2
Total Credits 12
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(Applied Geophysics) :Abukil) £l 5 gaadl A& aglall A jcicala) gl 5

First Semester

Hours/Week

Code Course Title
u ! Lec. | Prac. | Cred.

Obligatory: 8 Credits

GE667  |Gravity and Magnetic Prospection bl il p 4l 2 - 2
GE669 | Electric Prospecting el sl 2 - 2
GE671 | Well Logging LY S| 2 - 2
GE673 Seismic Acquisition and Data Interpretation ) i )

KEET P T S R
Optional: Select 4 Credits

GE675 |Petroleum geology Jsoidl ba g 2 - 2
Facies Analysis and Sequence Stratigraphy

GE677 LR gl i) s 2 - 2
Structural Geology and Field Geology
GE6T9 I e e T
GE6S1 Special Selected Topics in Applied Geophysics (1) . ) i )
(1) Akl ey 38 gad) 83 lise Ll Cile gun g
GE617  |(Statistics sbaa)l 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE666 - Geothermal Energy and Radiometric Pr(h)specf[.ipg o - p i p
eiY) il 5 48 sall 4y ) jal) Asal)
GE668 - Petrophysics Ll dapa| 2 - 2
GE670 - Paleomagnetic Applications Aapaill dpplalinal) cldplas | 2 - 2
GE672 - Seismological Applications JOYOl ks | 2 - 2
Optional: Select 4 Credits
GE674 - Basin modeling el dada | 2 - 2
- Remote Sensing Applications in Geophysics
GE676 gApp 8)}: o e i s 2| 7| 2
GE678 - Seismic Stratigraphy A il | 2 - 2
GEGSO - Special Selected Topics in Applied Geophysics (2) . ’ i p
(2) Giaaill oy 38 gall 85 )lide Ll Cile i se
GE618 - Scientific writing and presentations Qalall (g jell sl ] 2 2
Total Credits 12
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(Petroleum Geology) :Jasisll baglgas A aghall (A pfualall mali 2.6

First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE671  |Well Logging RS PN pay) - 2
GE675  |Petroleum Geology Joidl bades| 2 - 2
GE683  |Advanced Structural Geology Aoafiall 408 jill La gl 2 - 2
GE685 |Reservoir Characterization Gl Al pailas| 2 - 2
Optional: Select 4 Credits
GE687 |Paleomagnetic Measurements Aol dpuplalinal) clulall | 2 - 2
GE689 | Ground Penetrating Radar aY) Gisae LN 2 - 2
GE691 |Geostatistics in Geophysics sl 8 adlaall clasyl) 2 - 2
GE693 Special Selected Topics in Petroﬁleum Geolog}/ (1) o 5 i 5
(1) Jsidl ba g gan 33 )18 dald e guin 0w
GE617  |(Statistics sbaa)l 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
GE682 - Seismic Interpretation and Modeling Aadailly N el | 2 - 2
GE684 - Potential Exploration a8 gial) Cldlisinyl) 2 - 2
GE686 - Well Drilling Methods DS is ok 2 - 2
GEG688 - Source Rock Evaluation ovadl ) dia | 2 - 2
Optional: Select 4 Credits
GE690 - Facies Analysis (2) (2) wlaudl Qs 2 - 2
GE674 - Basin Modeling oAl Y k| 2 - 2
GE692 - Petroleum Seismology Il A s 2 - 2
GE694 - Special Selected Topics in Petrolelfm Geology.(ﬂ2) o ’ i p
(2) Js il ba s 33 )13 dald Cile guin 0w
GE618 - Scientific writing and presentations Qalall g el gl 1 2 2
Total Credits 12
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(Applied Geology) :4dubil) La gl gaall b aslall B jficalal) gl 7

First Semester

Hours/Week
rse Titl
Code Course Title Lec. | Prac. | Cred.
Obligatory: 8 Credits
GE683  |Advanced Structural Geology Aeafiall 43S il Ln gl gl 2 - 2
GE695  |Advanced Engineering Geology Leaiall dpudigl L sl gl 2 - 2
GE697 | Advanced Hydrogeology doatiall opall Ln gln | 2 - 2
Advanced Remote Sensing and GIS
GE699 481 yaal) e shaal) alai 5 adiial) day e e 2 ) 2
Optional: Select 4 Credits
GE6101 | Hydrology of the Nile Basin dill e badg a2 - 2
Hydrogeological Modeling and Analysis
GE6103 . - 2 - 2
Lelidad g A sl son 5 Huell Andaill
GE6105 |Soil Mechanics LSSl 2 - 2
Special Selected Topics in Applied Geology (1)
GE6107 (1) Gadaill Lis o gl 85 jlie Lald e gum 5 2 2
GE617  |Statistics sbas)l 1 2 2
Total Credits 12
Second Semester
Hours/Week
Cod Preq. C Titl
ode red ourse Tite Lec. \ Prac. \ Cred.
Obligatory: 8 Credits
GE696 - Advanced Rock Mechanics Aeatiall ) siall KpilSaa | 2 - 2
GE698 - Geotechnical Engineering 4 pall duniglh | 2 - 2
GE6100 - Geotectonics Sl badgall | 2 - 2
- Programming for Remote Sensing and GIS
GE6102 48 yaal) e shaall alai g any e ladiind) Ay 2 ) 2
Optional: Select 4 Credits
GE6104 - Digital Image Processing and Analysis ~ lelidaigduad Il ) geall Aallan | 2 - 2
GE6106 - Surveying and Geologic Mapping PESPPTEN RSV E P NN ) - 2
GE6108 - Renewable Energy for Cities Ol Bl | 2 - 2
- Special Selected Topics in Applied Geology (2)
GE6110 () Agulail) L ol gl 85 )lide Aald e ua e 2 2
GE618 - Scientific writing and presentation Lalal) g pall Al | 1 2 2
Total Credits 12
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(Environmental Geology) 4t La gl gaal) (8 aglal) B jicalal) gali .8

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits
GE6109 | Environmental Geology Gl ba gl 2 - 2
GE6111 | Natural Resources Laplall 2l sall| 2 - 2
GE6113 | Water Resources Management el 3l sall 3l 2 - 2
GE6115 |Water Pollution and Management Ll g olaall sl 2 - 2
Optional: Select 4 Credits
GE698  |Geotechnical Engineering Aafi pall digh | 2 - 2
Pollution Control and Waste Management
GE6117 il 5 sl 5 il ghil) b Sl 2 ) 2
Remote Sensing and Water Resources Management
GE6119 ALl 3 ) gall 35000 5 amy e e 2 ) 2
GE6121 Special Selected Topics in Erj\{lronmental G.ez?lcfgy..(l) . ’ i )
(1) Al L sl gl (33 U5 duald e guia e
GE617  |Statistics sban)l 1 2 2
Total Credits 12
Second Semester
Hours/Week
Code Preq. Course Title
g Lec. | Prac. | Cred.
Obligatory: 8 Credits
GE6112 - Sustainable Energy saxaiall Akl 2 - 2
GE6114 - Environmental Impact Assessment sl Y anii |2 - 2
- Geothermal Energy and Reservoirs in Egypt
GE6116 e b il A5 48 gal) 4y ) el 8kl 2 ) 2
GE6118 - Geohazards A g Hhlaal 2 - 2
Optional: Select 4 Credits
GE 6120 - Field Geology and Surveying daliall g dlaall ba dgadl | 2 - 2
GE6122 - Environmental Geostatistics TN BPENPPYEN [PACEN ] I - 2
GE6124 - Geomorphology Laglsd)sesall| 2 - 2
GE6126 - Special Selected Topics in Env[rc;)nmental Geo!qg;i .(2)” . ’ i p
(2) Al s ol el 83 U3 Aald e guia ga
GE618 - Scientific writing and presentations Apalal) (a5l g 40N ] 2 2
Total Credits 12
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(Structural Geology and Geotectonics) s s3Sil 9 duwS Jil) Lia gl gaad) 2 glall B siieialall el 2.9
First Semester

Hours/Week

Code Course Title
Lec. | Prac. | Cred.

Obligatory: 8 Credits
GE695 |Advanced Engineering Geology deaiiall dpanigll Lin sl guall | 2 - 2
Structural Geology and Basin Formation

CE6123 g ) o AV ol Al | 2 [T |2

GE6125 |The Geology of the Egyptian Nubian Shield 5 ] 5
g radl o5l g oAl b sl

GEG6127 |Remote Sensing and GIS in Structural Geology ) ) )

LS i L glall (3 480 jrad) Claslrall alai g amy e et
Optional: Select 4 Credits

GEG6131 |Fundamental of Rock Mechanics Dsiaall Kl il 2 - 2

GE6133 |Neotectonics and Tectonic Geomorphology

A ) Ll el Bl aggen| 2| T |2
GE6135 |[Structural Geology for Exploration and Mining ’ )
Cpandll 5 QLASILI 4S5l L o gl i
GE6137 |Advanced Stratigraphy dadiiall i) ole 2 -
GE6118 |Geohazards A sl sal) Sl 2 -
Deformation Microstructures in Rocks
GEOL3 ol gl Ay e o) 0|2 ] ’
Total Credits 12
Second Semester
Hours/Week
Code Preq. Course Title
g Lec. | Prac. | Cred.
Obligatory: 8 Credits
GE6128 Tectonic Evolution of Egypt adl Sl Helall |2 - 2
GE6130 Geodynamics and Basin Evolution 4 s i) (il ¥ skt s S gall | 2 - 2
GE6132 Precambrian Rocks of Egypt and Associated Mineralization ) 5
Lo Jasi pall (sl 5 jeme (A5 el Ji Lo ) 55m
GE6129 Advanced Geological Field Skills Aoafiall 4plial) L gl guadl Dl e | 2 - 2
Optional: Select 4 Credits
i 8 % [T
GE6134 Geological Structures of Egypt ran A sl gl S| 9 i 5
Structural Geology and Petroleum Systems
CEOL% Ay A RS ] 2| ]
GE6138 Geochemistry and Geochronology oYl ale g elaSall | 2 - 2
GE618 Scientific writing and presentations Lalall g padl s Sl 2 - 2
Total Credits 12
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GEG601: Advances in Igneous Petrology

Experiments with Molten Silicates: Unary, Binary and Ternary Systems (simple, complex systems),
Pressure Effects, Crystallization of Magma, The Formation of Magma: Rift Zones, Mid-ocean Ridge
and Continental Margins.

GEG602: Advanced Metamorphic Petrology

In-depth analysis of metamorphic phase equilibria in pelites, amphibolites, carbonates, and ultramafic
rocks. Schreinemakers’ analysis, petrogenetic grids, P-T-X relations, reaction space, geothermometry,
geobarometry, and analysis of zoned prophyroblasts. Heat flow, metamorphic, and tectonic evolution.

GE603: Advances in Geochemistry

Mantle geochemistry, mantle processes and distribution of elements, geodynamics and cycling of
elements, composition of the atmosphere, chemical interaction with living organisms, the use of
geochemistry in environmental issues, the biogeochemistry.

GEG604: Advances in Precambrian Geological Research

chemical, biological, biochemical and cosmochemical evolution during Precambrian, nature and
evolution of the lithosphere, geochronology of Precambrian periods, the effect of Precambrian evolution
on Phanerozoic earth-system processes.

GEG605: Mineralogical and Geochemical Analytical Techniques

Microscopic (optical, scanning electron microscope, transmission electron microscope, Electron Probe
Micro Analysis (EPMA), thermal analysis (Thermogravimetry (TG), Differential Thermal Analysis
(DTA), X-ray Diffraction, X-ray Fluorescence Spectrometry, Atomic Absorption Spectroscopy.

GEG606: Isotope geology

Nucleosynthesis, extinct radionuclides and early processes in the solar system, applications of
radiogenic isotope systematics to study geological processes and date rockforming events (igneous,
metamorphic, sedimentary), the main features of low-temperature geochronology, applications of stable
isotope systematics in geological processes and events.

GEG607: Geotectonism and Petrogenesis

Magma source regions and their ascent trough the Earth's lithosphere. Relation of present-day
magmatism to global tectonic processes, geodynamics and partial melting in the Earth’s mantle, igneous
rocks in mid-ocean ridges, island arcs, active continental margins, back-arc basins, oceanic islands,
metamorphism at the convergent plates, metamorphism in subduction zones, metamorphism at spreading
plates.

GE608: Mineral Chemistry

Chemical compositions of mineral groups (pyroxenes, amphiboles, mica, plagioclase, spinels, garnet,
spinel, chlorite, sulfides,,,,,), Trace elements classification in minerals, application of trace elements in
minerals to geological processes (melting, metasomatism, alteration, ), isotopes in minerals applied to
geological processes.
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GEG609: Petrography and Microstructures

Deformation and metamorphism of the Earth’s lithosphere, Analysis, interpretation and application of
structural data in the field and in thin sections on metamorphism, controls on metamorphism, fluid-rock
interaction and mineral reactions, metamorphic and deformation fabrics, deformation mechanisms,
lithosphere rheology.

GEG610: Structural Geology

Relation between fracturing, flow and mineralization, remobilization of mineralization and formation of
epigenetic mineralization, genetic link between mineralization and orogenic domains, cases of pre-
existing structural control vein style deposits, uranium mineralizations, application of structural geology
in mineral exploration.

GEG611: Organic Geochemisty

origin and distribution of organic matter in the environment, and its fate in natural and engineered
environments, carbon biogeochemistry, origin and characteristics of natural organic matter, organic
matter in the rock record, molecular biomarkers, evolution of organic compounds in petroleum and
contaminated sites, and analytical tools, applications of organic chemistry in the study of earth history,
economic geology, and natural and contaminated environments.

GEG612: Environmental Geochemistry

Abundance, distribution and behavior of trace elements in the surface environment. The course concerns
several environmental matrices such as soil, stream sediment, surface water and groundwater, particulate
matter, vegetable and animal organisms, as well as foods.

GEG613: Field Geology (1)

Environmental and applied mapping problems, geological mapping and careful observation in the field.
Relevant analyses (landslide geometry, folds and faults, earthquake hazard, and subsidence hazard),
logistics and the key elements of the mapping problem and follow-up analysis.

GEG614: Plate Tectonics and Magmatism
Ore deposits at mid-ocean ridges Ore deposits related to ophiolites, ore deposits related to subduction
zones, ore deposits related to continental rift, mantle pluming and ore genesis

GEG615: Special Selected Topics in Petrology and Geochemistry (1)
GEG616: Special Selected Topics in Petrology and Geochemistry (2)

GEG617: Statistics
Descriptive Statistics, Probability, Random Variables and Probability Distribution, Mathematical
Expectation, Fundamental Sampling Distributions and Data Descriptions

GE®618: Scientific writing and presentations

Analysis and interpretation of scientific data are essential skills for modern scientists and are important
for handling of biotechnological information. The purpose of this module is to develop these skills
through a directed program of reading, discussion and question answering, based on a series of thesis or
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scientific research paper and to prepare other materials for presentation. This module will introduce the
students to the elements of scientific writing starting with how to present the data, prepare tables and
graphs using Microsoft Word, PowerPoint and Excel etc.

GEG619: Mineral Deposits and Ore Mineralogy

Minology- Metallic and non-metallic minerals- Ore-forming process- Classifications of ore deposits and
geologic environments- Recognize the economic aspects of ore minerals and their evaluation.
Components of the ore microscope and its accessories comparing with other different types of optical
microscopes- Preparation of ore samples for ore microscopy- Optical properties of opaque minerals- Ore
textures-Paragenetic sequence.

GEG620: Geochemistry of Ore Deposits

Geochemistry and origin of the ore-forming fluids in hydrothermal-magmatic systems, geochemistry of
hydrothermal ore deposits, geochemistry of sedimentary ore deposits, stable isotope geochemistry in ore
genesis.

GEG621: Rock Blasting and Mine Drilling

The main aims of this course are: Evaluate and optimize blast performance and productivity
improvement, Develop the documentation of safe blasting procedures, Avoid dangerous procedures,
design flaws and common blasting mistakes, Reduce drilling and blasting cost by using realistic
estimates and techniques, Manage flyrock and other hazards associated with blasting operation, Limit
vibration levels in accordance with existing rules and regulations, Control costs by managing risk.

GEG622: Advances in Ore dressing

Ore Handling, Comminution (crushing, grinding mill, Screening and Classification, Concentration
(Leaching, Ore Sorting, Gravity Concentration, Magnetic Separation, Electrostatic Separation, Dense
Medium Separation, Flotation, Dewatering, Tailing Management), Metallurgical Accounting, Smelting
and Refining, biological concentration.

GEG623: Advances in Surface and Subsurface Mining

This course will focus on Analysis of elements of surface mine operation. Design of surface mining
systems with emphasis on minimization of adverse environmental impact and maximization of efficient
use of mineral resources. Surface excavation. The uses, handling and maintenance of surface equipment
and plants. Ore reserve estimates, grade control (blending and dilution), short and long range planning,
unit operations, equipment selection, cost estimation, slope stability and Placer mining operation.
Aggregates quarrying and dimension stones production. Ore handling equipment. Case studies of typical
surface mines: coal, metallic and non-metallic mines.

GEG624: Radioactive Minerals

Recognize of radioactive elements (ex; U, Th, K40) and their natural decay- Principal source minerals
for radioactive elements and their geologic setting- Radioactive minerals as useful tool for dating and
their importance in rock genesis- Analytical techniques in measurement of radiation dose- Radioactive
and radiometric survey- Method for extraction of radioactive elements and preparation of the yellow
cake- Uses of radioactive minerals.
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GEG625: Geochemical Exploration

Obviously, the goal of exploration is to find an economic mineral deposit. The use of chemical
properties of naturally occurring substances (including rocks, glacial debris, soils, stream sediments,
waters, vegetation, and air) as aids in a search for economic deposits of metallic minerals or
hydrocarbons. This course provides a detail information and knowledge on distribution of ore deposits in
space and time. Ore types and crustal evolution. Geochemical environments (primary and secondary
environments).; Mobility and dispersion of elements at the earth surface (sediments, soils and waters).;
Design of exploration programs based on the concept of ore-types (i.e., Geochemical exploration Survey
Design). Exploration Methods (geology, geophysics, geochemical, drilling, bulk sampling).; Different
natural geological material used in geochemical exploration programs (including rocks, glacial debris,
soils, stream sediments, waters, vegetation, and air).; Sampling (soil, chip, grab), drilling methods,
analysis methods, and Assaying.; Typical Geochemical Exploration Program and Stages of exploration
(reconnaissance, regional and detail) and objectives. Prospecting criteria and selection of areas for
exploration during reconnaissance and initial follow-up. Integration of data sets for evaluation of
mineral potential. Practical examples in geochemical prospecting.

GEG626: Industrial applications of minerals and rocks

Types of Coatings Formulating Raw Materials Additives. Papermaking Pulping. Recycling
Microparticle Retention. Rubber Compounding Materials. Adhesive and Sealant Testing Chemical Raw
Materials-Polymers. Fillers Comparison of Mineral Fillers. Minerals in Plastics Pharmaceuticals
Minerals. Ceramics and Glass. Tile/Whiteware Processing Refractories.

GEG627: Mineral Resources in Egypt

This course provide a detail information and knowledge on different types of mineral resources in Egypt
including both of Metallic ore deposits and Non-metallic Mineral Deposits), as well as covering their
origin and geological characteristics, the principles of the search for ores and minerals, and the
investigation of newly found deposits. Types of mineral resources in Egypt (Metallic ore deposits and
Non-metallic Mineral Deposits), Formation of various economic mineral resources in Egypt, The
relationship between the distribution of different types of mineral resources and plate tectonics, and the
environmental problems associated with the extraction and utilization of Egyptian mineral resources.

GEG628: Geothermobarometry of ores

Exchange equilibria involving major or trace elements and net-transfer reactions, geothermobarometry
using multi-mineral equilibria based on internally consistent thermodynamic datasets, analysis of
mineral zoning and P-T phase diagrams (petrogenetic grids and pseudosections). stable isotope
fractionation to geothermometric problems, fluid inclusions and P-T

GE629: Hydrothermal Deposits and Wall Rock Alteration

Chemical changes due to alteration, Phyllosilicates formation during alteration, fracturing and alteration
of rocks, wall rocks alteration zones, quantification of alteration using mass balance calculation,
alteration to exploration.

GE®630: Ores in Sedimentary and Metamorphic Rocks
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Classification of ore minerals and their physical and chemical properties. Stability of ore minerals and
their types of equilibrium in binary and ternary systems for some oxides, sulfides, and sulfate salts. Solid
solutions and segregation. Ore minerals in aqueous medium; old and recent mineralizing fluids, Ores in
Sedimentary and Metamorphic Rocks

GE631: Ores in Igneous Rocks

Classification of ore minerals and their physical and chemical properties. Stability of ore minerals and
their types of equilibrium in binary and ternary systems for some oxides, sulfides, and sulfate salts. Solid
solutions and segregation. Ore minerals in aqueous medium; old and recent mineralizing fluids, Ores in
Igneous Rocks

GEG632: Mineral Deposits in Relation to Plate Tectonics

In this course metal deposits, in particular those of non-ferrous and precious metals, are classified and
analyzed in terms of their plate tectonic settings. This approach allows a meaningful treatment of metal
deposits of different types and provides significant insights into both their genesis and formative
environments. Particular attention is paid to the geological settings and generative models of gold
deposits of all kinds. Learn about plate tectonics and mineral resources, and explore different plate
environments, including divergent boundaries, subduction zones, and transform boundaries,
Classifications of ore deposits and geologic environments.

GEG633: Special Selected Topics in Economic Geology and Mining (1)
GEG634: Special Selected Topics in Economic Geology and Mining (2)

GEG635: Calcareous Microfossils

Introduction to marine Micropaleontology and types of microfossil groups-Methods of study of the
different of marine microfossil groups. Test morphology, classification and stratigraphical distribution of
some microfossil groups: Foraminifera, Calcareous Nannofossils, Ostracods, Diatoms, palynomorph
(Silicoflagellates, Dinoflagellates, spores and pollens). Application of marine microfossils in different
studies such as biostratigraphy, reconstruction of paleoenvironments, paleoclimatology, paleogeography,
in petroleum exploration, in different economic industry, medicines and as excellent indicators in
evolution of life on the earth.

GEG636: Organic-Walled Microfossils
The diversification of organic-walled vesicular microfossils of unknown affinity, filamentous, and
multicellular microorganisms,

GEG637: Advanced Macropaleontology

Introduction, Origin and history of live on Earth, Geologic Time Scale, Fossils and fossilization,
Taphonomy, Significance of fossils, Age determination, Ecology and mode of life. Taxonomy,
classification, Morphology, Paleobiology and geologic history of different fossil groups: Mollusca,
Bryozoa, Porifera, Arthropoda (Class: Trilobite), Brachiopoda, Cnidaria, Echinodermata, Hemichordata
(Class: Graptolithina, Trace fossils, Geological importance, Paleoecology and paleoenvironment, Field
trip: Fossil collection examination, description and preparation for investigation.

GE638: Vertebrate Paleontology
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Introduction, definitions, Subphylum: Vertebrata; Superclass: Pisces and Superclass: Tetrapoda
(Amphibia, Reptila, Aves and Mammalia). Dinosaur paleobiology and the origin of birds. Major
mammalian lineages and Primate origins. Importance of Fayoum province in Egypt as a famous locality
for vertebrate fossils. Wadi El-Hitan as a world heritage protectorate in Egypt. laboratory exercises
include examples of each class.

GEG639: Siliceous Microfossils

The course covers the most important siliceous microfossils that have shell consists mainly of opaline
(amorphous) silica such as Diatoms, Sponge spicules, Radiolarians, and Silicoflagellate. The main
Siliceous Microfossil Groups will be discussed in terms of: Morphology, description and taxonomy of
siliceous microfossils, Distribution in different ecosystems, Evolutionary trends throughout geological
time, Geological and stratigraphical significance, Applications in different branches sciences included
the stratigraphy, paleoenvironmental and paleoclimate construction.

GEG640: Sequence Stratigraphy

Introduction and general definitions used in sequence stratigraphic. Sequence stratigraphic seismic tool:
principles of seismic stratigraphic interpretation-resolution of seismic data-seismic processing and
display for seismic interpretation- seismic reflection termination patterns-seismic facies and attribute
patterns. Principles of sequence stratigraphy concept of scale sequence stratigraphy vs. lithostratigraphy
and allostratigraphy - Dynamics of Basin wide Sedimentation Patterns and Sea level Changes—
accommodation and shoreline shifts- orders and causes of stratigraphic cycles- surfaces and their
criteria-hierachies in sequence stratigraphy (sequence, system tracts, para-sequences) outlines of
siliciclastic and carbonate sequence stratigraphy. Recognize the depositional environment. Depositional
environment and gross lithofacies interpretation.

GEG641: Advanced Stratigraphy and Correlation

Introduction, strata and stratification, Basic stratigraphic principles and laws, Stratigraphic contacts,
conformable and unconformable boundaries, Geologic time units, Relative and absolute ages, Branches
of stratigraphy, Stratigraphic procedures, stratigraphic maps and diagrams, Stratigraphic relationships
and sequence of events, Stratigraphic subdivisions (litho-, bio-, chrono-) and event
stratigraphy.Construction of different types of stratigraphic maps and diagrams, Field trip.

GEG642: Type-Sections Stratigraphy of Egypt

Introduction, Main Phanerozoic basins in Egypt, Early Paleozoic stratigraphy, Late Paleozoic
stratigraphy, Permo-Triassic transition, Triassic stratigraphy, Jurassic stratigraphy, K/T boundary,
Cretaceous stratigraphy in Sinai and Gulf of Suez region, Cretaceous stratigraphy in the Eastren and
Western deserts, Paleocene-Eocene stratigraphy and boundary, Oligocene-Miocene stratigraphy,
Pliocene-Pleistocene, Stratigraphy of some selected sections, field trip.

GE643: Quaternary Geology of Egypt

An introduction to the major topics of Quaternary Science in Egypt with an emphasis on 1) the regional
glacial geology and the geologic processes pertaining to glacial environments, 2) the methods to study
the past 2.6 million years in Egypt, 4) applications in mineral exploration (drift prospecting) and water
resources assessments in Egypt (e.g. hydrostratigraphy). Field trips and laboratory sessions will involve
various observations, measurements, and sedimentologic analyses of glacial sediments.
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GEG644: Paleontology and Oil Exploration

Give a brief introduction on how paleontologists use fossils and biostratigraphy to help correlate
borehole information. The primary focus of this course is to provide practical and pragmatic techniques
for the non-specialist to help integrate paleontological information with other borehole data, as well as
recognize when to seek specialists’ advice. While this course is geared for the geoscientist, engineers
(reservoir/drilling/completions) will also find utility.

GE®645: Stratigraphical Field Techniques

Field equipment and safety, Quantification of geological observations, The hand lens and binoculars,
The compass-clinometer, Global positioning systems and altimeters, Measuring distance and thickness,
Classification and colour charts, Hammer, chisels and other hardware, The hardcopy field notebook,
Writing equipment, maps and relevant literature, Comfort, field safety and field safety equipment,
Defining the fieldwork objectives, Scale of observation, where to start and basic measurements, Hand
specimens, Field sketches and maps, Recording data, ideas and interpretation, Collecting fossil data,
Fossil distribution and where to find them, Sampling strategies, Sampling of bedding surfaces and
palaecoecology, How many samples are required, Recording features of sedimentary rocks and
constructing graphic logs, Description, recognition and recording of sedimentary deposits and
sedimentary structures, Graphic logs.

GEG646: Field Geology (2)

Describes the structure of the Earth on and beneath its surface, and the processes that have shaped that
structure. It also provides tools to determine the relative and absolute ages of rocks found in a given
location, and also to describe the histories of those rocks.By combining these tools, geologists are able to
chronicle the geological history of the Earth as a whole, and also to demonstrate the age of the Earth.
Geology provides the primary evidence for plate tectonics, the evolutionary history of life, and the
Earth's past climates.

GEG647: Stage Boundaries and Global Stratotypes

Definition of the boundaries between stages on the geologic time scale, Description of transitions
between different faunal stages, Requirements for Stratotypes and Type Sections, Kinds of Stratotype,
The Cambrian explosion, Ordovician-Silurian Extinction Events, Late Devonian Extinction, End-
Permian Mass Extinction (the great dying), Triassic—Jurassic Extinction Event, The Cretaceous/Tertiary
(K/T) boundary stratotype section, The Global Standard Stratotype-section (GSSP) for the
Paleocene/Eocene (P/E) boundary, Eocene-Oligocene; Miocene-Pliocene; Pliocene-Pleistocene and
Pleistocene-Holocene stratotypes.

GE®648: Applied Sedimentology

This course is a survey of modern sedimentary geology that will give you experience interpreting
sedimentary rocks in terms of the processes that created them. Completing the course should give you a
greater understanding of what sediment and sedimentary rocks can tell you about Earth surface
processes and how those processes have changed through time. The skills and knowledge you learn in
this class have applications in core facets of environmental and geological work. The course aims
develop practical geological skills applicable to the hydrocarbons industry, embracing the subdisciplines
of clastic and carbonate sedimentology, stratigraphy, and diagenesis; it will show how sedimentological
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and stratigraphic knowledge is crucial in both exploration and development activities, and is
fundamental in making predictive models. It will impart a practical knowledge of depositional
environments which form hydrocarbon reservoirs, linking these together using the techniques of
sequence stratigraphy as applied to siliciclastic and carbonate settings. The origin and effects of
reservoir fluids and subsequent diagenesis will also be covered.

GEG649: Special Selected Topics in Paleontology and Stratigraphy (1)
GEG650: Special Selected Topics in Paleontology and Stratigraphy (2)

GEG651: Clastic Rocks

Mineralogy of sandstones, heavy minerals, diagenetic and burial depth history, and the geochemistry of
major, minor and trace elements, all provenance, tectonic setting, paleoclimate and depositional
environments, determination of the recent and ancient depositional environments of the clastic
sedimentary rocks.

GEG652: Non-Clastic Rocks

Non-Clastic Sedimentary Rocks has two types; Chemical Sedimentary Rocks and Organic Sedimentary
Rocks: Chemical sedimentary rocks are formed when the water components evaporate, leaving
dissolved minerals behind. Sedimentary rocks of these kinds are very common in arid lands such as the
deposits of salts and gypsum. Examples include rock salt, dolomites, flint, iron ore, chert, and some
limestone. Organic Sedimentary Rocks: Organic sedimentary rocks are formed from the accumulation of
any animal or plant debris such as shells and bones. These plant and animal debris have calcium
minerals in them that pile on the sea floor over time to form organic sedimentary rocks. Examples
include rocks such as coal, some limestone, and some dolomites. More Information About Sedimentary
Rocks.

GEG653: Geochemistry of Sedimentary Rocks

A beginning summary of the chemical and mineralogical effects of weathering, sedimentary sorting and
diagenesis is particularly useful for its extensive bibliography. Following that reviews the use of whole
rock and mineral component isotope analyses for geochronology and chemical tracers. Discusses the
mobility of REE, Th and U during diagenesis and then illustrates the use of isotopes to evaluate
provenance and sedimentary processes and how sedimentary geochemistry can be used to constrain
models for tectonic environments, paleoclimates and crustal evolution.

GEG654: Sedimentary Basin Analysis

The foundation of sedimentary basins (Basins in their plate tectonic environment, the physical state of
the lithosphere). The mechanics of sedimentary basins (Basins due to lithospheric stretching, Basins due
to flexure, Basins in subduction zones, Basins associated with strike-slip deformation). The sedimentary
basin ill. The sediment routing system (in stratigraphy, Subsidence and thermal history). Application to
petroleum play assessment.

GEB655: Diagenisis of Sediments

The aim of this course is to obtain insight in the importance of diagenetic processes "Physical and
chemical changes in sediments from the depositional environment to deep burial™. Also, this course will
focus on the factors that control destruction or preservation of porosity.
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GE656: Marine Geology

This course will cover a broad range of topics in marine geology and geophysics, including: ocean floor
morphology, plate tectonics, earthquakes and tsunamis, marine sedimentation, records of climate
change, ocean circulation, and gas hydrates. We will also spend some time on recent geologic events.

GEG657: Facies Analysis (1)

The aim of this course is to analysis sedimentary facies and facies architecture at different scales,
sedimentary models, as well as factors controlling continental and marine basin sedimentation. This
general view on the interpretation of sediments and sedimentary rocks will be useful in the analysis of
sedimentary basins, geological history, exploration of natural risks related to sedimentary processes.

GEG658: Advanced Sedimentary Techniques
This course covers various techniques used in the study of sedimentary rocks. Also quantitative
techniques for the analysis of sediments.

GEB659: Siliceous Sediments

Siliceous rock is one of the groups of sedimentary rocks which consists mainly of silicon dioxide
(S102), which is either in the form of quartz or amorphous silica and cristobalite. They are included by
these rocks which have formed as precipitates of chemical composition and are excluded from those of
detrital or fragmental origin. Common topics include: Siliceous Limestone, Siliceous Shale, Low Silica
Rocks, Chert and flint, Diatomaceous earth, Tripoli, Porcellanitic, Novaculite, Radiolarian earth,
Chemical rock, Nodular chert.

GEG660: Depositional Environmental Systems

The course focus on sedimentology as a fundamental part of understanding past and present earth
surface processes. We use the modern physical environment as examples of depositional and erosional
style, rates and resulting morphologies and deposits, and the excellent outcrops of sedimentary rocks as
examples of ancient sedimentary strata. All teaching is directly related to field experience with the aim
of providing hands on experience with sedimentological description and analysis. The course activities
switch between background lectures, reading and discussions as preparation for field work, field studies
and classroom exercises, seminars and independent analysis and discussion of results. All examples will
be related to state of the art literature and new scientific discussions in the field.

GEG661: Field Geology (3)

Field equipment and safety, Quantification of geological observations, The hand lens and binoculars,
The compass-clinometer, Global positioning systems and altimeters, Measuring distance and thickness,
Classification and colour charts, Hammer, chisels and other hardware, The hardcopy field notebook,
Writing equipment, maps and relevant literature, Comfort, field safety and field safety equipment,
Defining the fieldwork objectives, Scale of observation, where to start and basic measurements, Hand
specimens, Field sketches and maps, Recording data, ideas and interpretation, Collecting fossil data,
Fossil distribution and where to find them, Sampling strategies, Sampling of bedding surfaces and
palaeoecology, How many samples are required, Recording features of sedimentary rocks and
constructing graphic logs, Description, recognition and recording of sedimentary deposits and
sedimentary structures, Graphic logs.

124



GEG662: Tectonics and Sedimentation

The course describes Pan African Orogeny. Proterozoic plate tectonism in the Afro-Arabian Shield.
Wilson's cycle and magma activity. Basement rock units. Major structural elements affecting the Pan-
African Orogenic belts: Sutures, thrust, and shear zones. Magmato-tectonic evolution of the Afro-
Arabian Shield in the Eastern Desert of Egypt. Precambrian structures and its role in the configuration of
the Paleozoic sedimentary basins. Paleozoic tectonism and related structures. Mesozoic tectonsim and
related structures. Reactivation of early formed structures and neotectonics. Practical examination of
some structural and tectonic maps of selected areas in Egypt.

GEG663: Sedimentary Structures

Sedimentary structures are visible textures or arrangements of sediments within a rock. Geologists use
these structures to interpret the processes that made the rock and the environment in which it formed.
They use uniformitarianism to usually compare sedimentary structures formed in modern environments
to lithified counterparts in ancient rocks. The sedimentology component of this course will provide a
broad background to the description of sedimentary rocks and recognition of sedimentary structures.

GEG664: Special Selected Topics in Sedimentary Rocks and Sedimentation (1)
GEG665: Special Selected Topics in Sedimentary Rocks and Sedimentation (2)

GEG666 : Geothermal Energy and Radiometric Prospecting

Geothermal Energy: Definition and classification of geothermal systems, heat flow, geothermal
anomalies and their plate tectonic framework. Thermal properties of rocks. Age and region of
anomalous heat flow. Heat production and transfer in the Earth and temperature within the Earth.
Prospecting for geothermal resources and measuring techniques. Geothermal resource assessment.
Environmental aspects of geothermal energy development. Examples of geothermal surveys.
Geothermal activities in Egypt and some case studies. Radiometric: Introduction to radiometric and
applications of radiometric. Fundamentals of natural radioactivity, radioactivity in nature, types of
radiations, cosmic rays, decay series, half-life period, equilibrium, scattering of Gamma Rays, energy
spectra, units. Radiation effects on rocks and minerals, interaction of gamma rays with matter.
Classification of radioactive minerals K , U and Th radioactive minerals. Instrumentation and
calibration, types of detectors, Giger Muller, Scintllometers and spectrometers and radon detector. Field
surveys and data corrections, ground and airborne surveys, dead time correction, background corrections
and statistical noise correction. Interpretation of radiometric, qualitative and quantitative etc...
Applications and some case studies of radiometric measurements. The course also rely on the use of the
remote sensing spectroradiometry techniques for the detection purposes in a GIS environment.

GEG667: Gravity and Magnetic Prospection

Gravity method: Historical view, Main principles of gravitational attraction force and Newton; stheory,
Main types of gravimeters, Main types of gravity data corrections, Land; aero and marine gravity
surveys, Using the computer for gravity data processing, Separation of gravity anomalies into regional
and residual components, Depth determination of subsurface structures, Modeling technique for depth
determination, Interpretation of gravity results; Magnetic ~ methods: The main bases of magnetic
methods, The nature of Geomagnetic Field and various magnetometers, The main types of Geomagnetic
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variations and their correction, Land, aeromagnetic and marine magnetic surveys, Using the computer
for magnetic data processing, Separation of magnetic anomalies by different methods, Calculate the
depth and dimensions of the subsurfacenbodies, 2D. and 3- D magnetic modeling, Interpretation and
construction of basement relief subsurface tectonic maps.

GEG668: Petrophysics

Physical properties of rocks; density, electrical properties, radioactivity of the rocks, thermal properties,
magnetic properties, acoustic properties (elastic properties, competence scale and bearing capacities),
mechanical properties [compressive stress and N value (standard penetration test)]. Collection of rock
samples, particle properties (textures). Pore properties (porosity & permeability). Effect of diagenesis on
petrophysical properties of rocks. Relation between porosity, permeability and textures. Capillary
pressure and wettability. Reservoir fluid properties. Petrophysics applications: Evaluation of reservoirs
by determination lithology, net pay, porosity, water saturation and permeability and fluid contacts
identification. Data base, 2D and 3D seismic imaging, mud-logging, cores, wirline logging, MDT, Tests
and PSV.

GEG669: Electric Prospecting

The course is an advanced course of electrical geophysical prospecting method. The students would be
introduced into how the principle of electrical resistivity can be utilized for subsurface investigations
with a view to applying it to near surface features delineations. Furthermore, the students would also be
introduced to the application of the method to groundwater studies, engineering site investigations,
environmental studies and mineral explorations. The techniques to be covered include the Spontaneous
potential, the induced polarization and the electrical resistivity techniques. This course explains the
resistivities of rocks and minerals, factors controlling the bulk resistivity of rocks, electrical properties of
rocks and an overview of practical methods of electrical surveying including Resistivity, Spontaneous
Potential and Induced Polarization. The goal this course is to introduce students to electrical prospecting
methods and their applications in investigating subsurface Conditions; And provide students with
opportunities to develop basic acquisition, processing and interpretation skills using the electrical
methods.

GEG670: Paleomagnetic Applications

Introduction, physical basis of rock and mineral magnetism, Types of magnetization and magnetic
materials, Common magnetic minerals and their identification, Natural Remanent magnetization (NRM)
types and acquisition mechanisms, Sampling, measurements and Data acquisition, Laboratory and field
Stability tests, Data presentation, Reversals and excursion of magnetization Statistical analysis and
computation of paleopoles and paleopositions. Magnetic susceptibility and its anisotropy (AMS),
Geomagnetic applications, Geological and archeological applications.

GE671: Well Logging

The course includes self potential origin and measurement, factors affecting the shape of peaks,
anomalies, conventional electric logs, laterally focused types, small spacing pad type sonds, induction
logging; measurement, advantages and disadvantages, natural gamma ray tools, density and lithology
logging, acoustic velocity logs and miscellaneous logs.
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GEG672: Seismological Applications

Introduction, Basics and types of Seismic waves, Earthquake seismology, Causes of Earthquakes and
tsunamis, Seismology and plate tectonics, Magnitude and energy of earthquakes, Seismological hazards,
Earthquake prediction, Earthquake belts (circles of fire) and their geographic distribution, Historical
earthquakes and Paleoseismology.

GEG673: Seismic Acquisition and Data Interpretation

Seismic data acquisition aims mainly to obtain an image of the sedimentary basins in interior of the
earth, using artificial waves. The artificial seismic signals can be on land (on surface, or, buried) or in
water. The signals travel through the interior of the earth, and their (digital) recording for later analysis.
Energy sources; Seismic equipment; Common field Procedures; Site selection and planning
considerations; Geophone spread geometries and placements; Split spread. Data Interpretation:
understanding the different data (seismic and well log data); the seismic methods-2D, 3D and 4D
seismic acquisition and processing. Recognize and differentiate between the 2D, 3D and 4D seismic
lines. Processing sequence; Types of velocities; Acoustic impedance and reflection coefficient.
Analyzing seismograms with relevant software; Computation of acoustic impedance and reflection
coefficient.

GEG674: Basin modeling

This course examines the tectonic, stratigraphic and sedimentary controls of sedimentary basins. The
main aim of this course is to understand sedimentary basins, how it forms and what are its types. The
tectonic processes generating sedimentary basins, their structural development, the geometry of each
basin type and the development of depositional systems within basins are described. The evolution of
sedimentary basins, and the reasons for their existence in particular places at specific times, can provide
fundamental insights into a wide range of Earth processes.

GEG675: Petroleum geology

The course comprises petroleum generation; organic and inorganic, kerogen types, evolution of organic
matter in response to burial, maturity degree measurements; pyrolysis, electron spin resonance, vitrinite
reflectance and pollen coloration, reservoir properties, primary, secondary and tertiary migration,
petroleum trapping; traps caused by tectonics, depositional elements, water flow process or combination
of one or more causes, barren traps, oil shale and tar sand.

GEG676: Remote Sensing Applications in Geophysics

Remote sensing is defined as the acquisition of data using a remotely located sensing device, that relies
on the measurements of electromagnetic energy (EM) in the range of 0.4 um to 1 m, and extraction of
information from the data (Gupta, 2003; McCloy, 2006). Remote sensing can be multilevel (i.e., sensing
the surface of material from a distance of few centimeters to millions of kilometers). Taking a spectrum
of a leaf by using a spectroradiometer to taking an image by Hubble telescope from a star at a distance
of few light years fall in the realm of remote sensing. However, here, we mean the imaging of the
Earth’s surface.

GEG677: Facies Analysis and Sequence Stratigraphy
The three-dimensional distribution of bodies of rock and sediments with different sedimentological
properties and associated hydraulic properties is controlled to varying degrees by the depositional
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history of the strata of interest. Primary (depositional) variations in sediment textures and fabrics are
modified by diagenetic processes, such as compaction, dissolution, and cement precipitation. A facies is
a body of sedimentary rock with specified characteristics, which may include lithology (lithofacies),
fossils (biofacies), and hydraulic properties (hydrofacies). Sedimentary facies analysis is based on the
concept that facies transitions occur more commonly than would be expected if sedimentation processes
were random. A facies model (or type model) is an idealized sequence of facies defined as a general
summary of a specific sedimentary environment. Sequence stratigraphy is based on the concept that the
sedimentary rock record can be divided into unconformity-bounded sequences, which reflect the
sedimentological response to sea level changes, subsidence, and sediment supply. The value of facies
analysis and sequence stratigraphy is that they can provide some predictability to the facies distribution
between data points (i.e., wells). Where there is an underlying sedimentological control on the
distribution of the hydraulic properties in aquifer systems, facies analysis can be used to better
incorporate the underlying sedimentological fabric into groundwater models.

GEG678: Seismic Stratigraphy

Principles of seismic stratigraphic interpretation-resolution of seismic data-seismic processing and
display for seismic interpretation- seismic reflection termination patterns-seismic facies and attribute
patterns. Principles of sequence stratigraphy concept of scale sequence stratigraphy vs. lithostratigraphy
and allostratigraphy - Dynamics of Basin wide Sedimentation Patterns and Sea level Changes—
accommodation and shoreline shifts- orders and causes of stratigraphic cycles- surfaces and their
criteria-hierachies in sequence stratigraphy (sequence, system tracts, para-sequences) outlines of
siliciclastic and carbonate sequence stratigraphy. Recognize the depositional environment. Depositional
environment and gross lithofacies interpretation.

GEG679: Structural Geology and Field Geology

Structural geology is the study of the three-dimensional distribution of rock units with respect to their
deformational histories. The primary goal of structural geology is to use measurements of present-day
rock geometries to uncover information about the history of deformation (strain) in the rocks, and
ultimately, to understand the stress field that resulted in the observed strain and geometries. This
understanding of the dynamics of the stress field can be linked to important events in the geologic past; a
common goal is to understand the structural evolution of a particular area with respect to regionally
widespread patterns of rock deformation (e.g., mountain building, rifting) due to plate tectonics. Field
Geology describes the structure of the Earth on and beneath its surface, and the processes that have
shaped that structure. It also provides tools to determine the relative and absolute ages of rocks found in
a given location, and also to describe the histories of those rocks.By combining these tools, geologists
are able to chronicle the geological history of the Earth as a whole, and also to demonstrate the age of
the Earth. Geology provides the primary evidence for plate tectonics, the evolutionary history of life,
and the Earth's past climates.

GE®680: Special Selected Topics in Applied Geophysics (2)

GE®681: Special Selected Topics in Applied Geophysics (1)
GEG682: Seismic Interpretation and Modeling
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Review of the physical basis of the seismic methods-2D, 3D and 4D seismic acquisition and processing-
the principles of seismic data interpretation. Recognize and differentiate between the 2D, 3D and 4D
seismic lines. time structure map —depth converted map-stacking and deconvolution — migration —
reprocessing- post stack processing —coherency processing- particular characteristics and pitfalls for 2D
and 3Dseismic methods techniques for viewing seismic data- recognize the depositional environment of
the area -project preparation- building the database- velocity data acquisition —editing and integration of
sonic and density logs —VSP- synthetic seismograms - structural interpretation —stratigraphic
interpretation —AVO- seismic attributes. Seismic modeling essentially is a simulation of a recorded
seismic wavefield, seismic amplitudes, or seismic travel times. The input to seismic modeling is a
representation of the earth’s reflectivity and a velocity-depth model.

GEG683: Advanced Structural Geology

Structural Geology and Tectonics examines the deformation of earth’s lithosphere. The course aims to
provide advanced theoretical aspects of rock deformation. Besides quantitative aspects of stress and
strain analyses, the broad spectrum of deformation complexities in contractional, extensional and strike-
slip regimes at various scales are highlighted. The course provides an in depth understanding of the
rheological properties of the lithosphere, including brittle and plastic deformation processes at the
microscale. At the macroscale, the interaction between climate and tectonic is discussed. Lectures are
accompanied by a series of practicals with the objective to apply and strengthen the gained knowledge in
various exercises.

GEG684: Potential Exploration

We introduce exploration potential, a quantity that measures how much a reinforcement learning agent
has explored its environment class. In contrast to information gain, exploration potential takes the
problem's reward structure into account. This leads to an exploration criterion that is both necessary and
sufficient for asymptotic optimality (learning to act optimally across the entire environment class). Our
experiments in multi-armed bandits use exploration potential to illustrate how different algorithms make
the tradeoff between exploration and exploitation.

GEG685: Reservoir Characterization

A model of a reservoir that incorporates all the characteristics of the reservoir that are pertinent to its
ability to store hydrocarbons and also to produce them. Reservoir characterization models are used to
simulate the behavior of the fluids within the reservoir under different sets of circumstances and to find
the optimal production techniques that will maximize the production.

GEG686: Well Drilling Methods

This course introduces the subject of drilling, completion and well workover operations, looking to build
a solid foundation level knowledge of the practices, people and equipment used in these key operations.
As no prior knowledge is assumed for this course, each concept is introduced in simple terms and then
built upon to allow a comprehensive overview each of the three disciplines to be developed. The course
is firmly rooted in ensuring that well integrity is maintained whilst working in each of these independent
disciplines and the processes and technology that is discussed.
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GE687: Paleomagnetic Measurements

Introduction, physical basis of rock and mineral magnetism, Types of magnetization and magnetic
materials, Common magnetic minerals and their identification, Natural Remanent magnetization (NRM)
types and acquisition mechanisms, Sampling, measurements and Data acquisition, Laboratory and field
Stability tests, Data presentation, Reversals and excursion of magnetization Statistical analysis and
computation of paleopoles and paleopositions. Magnetic susceptibility and its anisotropy (AMS),
Geomagnetic applications, Geological and archeological applications.

GEG688: Source Rock Evaluation

The main target of this course is the identification of the palynofacies types, interpreting the depositional
paleoenvironments, estimating the thermal maturation using the spore coloration, source rock evaluation
by integrating the results from palynofacies and geochemical analyses.

GEG689: Ground Penetrating Radar

Ground-penetrating radar (GPR) is a geophysical method that uses radar pulses to image the subsurface.
It is a non-intrusive method of surveying the sub-surface to investigate underground utilities such as
concrete, asphalt, metals, pipes, cables or masonry.[1] This nondestructive method uses electromagnetic
radiation in the microwave band (UHF/VHF frequencies) of the radio spectrum, and detects the reflected
signals from subsurface structures. GPR can have applications in a variety of media, including rock, soil,
ice, fresh water, pavements and structures. In the right conditions, practitioners can use GPR to detect
subsurface objects, changes in material properties, and voids and cracks.

GEG690: Facies Analysis (2)

The three-dimensional distribution of bodies of rock and sediments with different sedimentological
properties and associated hydraulic properties is controlled to varying degrees by the depositional
history of the strata of interest. Primary (depositional) variations in sediment textures and fabrics are
modified by diagenetic processes, such as compaction, dissolution, and cement precipitation. A facies is
a body of sedimentary rock with specified characteristics, which may include lithology (lithofacies),
fossils (biofacies), and hydraulic properties (hydrofacies). Sedimentary facies analysis is based on the
concept that facies transitions occur more commonly than would be expected if sedimentation processes
were random. A facies model (or type model) is an idealized sequence of facies defined as a general
summary of a specific sedimentary environment. Sequence stratigraphy is based on the concept that the
sedimentary rock record can be divided into unconformity-bounded sequences, which reflect the
sedimentological response to sea level changes, subsidence, and sediment supply. The value of facies
analysis and sequence stratigraphy is that they can provide some predictability to the facies distribution
between data points (i.e., wells). Where there is an underlying sedimentological control on the
distribution of the hydraulic properties in aquifer systems, facies analysis can be used to better
incorporate the underlying sedimentological fabric into groundwater models.

GE®691: Geostatistics in Geophysics

The use of geostatistics can also be applied to regional or licence scales on seismic
amplitudes/velocities, wells logs and horizons data. Created in 1951 by Danie Krige for mining
applications this branch of mathematics is particularly suitable for geological environments when wisely
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manipulated. Hence the gathering of geostatisticians, geophysicists and geologists to form Estimages’
team, which has been building geostatistical solutions for geophysics since 2007.

GEG692: Petroleum Seismology

Upon completion of this course, students will gain an essential knowledge in: The purposes and
principles of common seismic data processing, imaging and analysis methods employed in the
petroleum industry. The main technical issues in exploring onshore and offshore petroleum reservoirs
using seismology, such as in assessing the suitability of using common seismic methods for petroleum
targets. Using various seismic techniques to enhance signals and suppress noise in reflection seismic
data to help detecting hydrocarbon reservoirs. Applying borehole geophysics and well logging
techniques to tie with seismic and geological data to help achieving the exploration objectives. Common
issues and techniques of applied seismology for characterizing petroleum reservoirs. Current issues in
exploring unconventional petroleum reservoirs using seismology.

GE993: Special Selected Topics in Petroleum Geology (1)
GE994: Special Selected Topics in Petroleum Geology (2)

GEG695: Advanced Engineering Geology

Engineering geology is a multidisciplinary field that combines geology and engineering. Geologic data
and principles are used with engineering principals and techniques in order to study and work with rock
and soil surficial materials and ground water. This is essential for the proper location, planning, design,
construction, operation and maintenance of engineered structures. Engineering geology complements
environmental geology and hydrogeology. Describe the origin and development of soils and main types
and characteristics of Swedish bedrock Describe the basic concepts in the properties of soils and also the
development of coarse-grained and fine-grained soils Determine the stress state in the soil profile and to
describe the relationship between the strain and stress of soil in the case of the normal stresses and shear
stresses perform calculations of settling for a given overload and explain the concept of consolidation
and perform simple consolidation calculations. Calculate the failure state in granular and cohesive soils
based on Mohr-Coulomb failure theory, be able to describe the concepts active and passive failure states,
and analyze the stability of simpler slopes Perform rock mechanics calculations Describe different
preliminary investigation methods and rock classification methods.

GE696: Advanced Rock Mechanics

The course introduces the theory of rock mechanics and its applications in mine construction and
operation. Students are presented with the fundamental concepts of stress and strain in isotropic and
anisotropic rocks and conduct stress analyses using data collected in the laboratory and the field. Rock
mass structures and classification schemes are introduced, and students learn how these govern rock
slope stability and underground rock excavation methods in each stress environment. Rock control and
support systems utilized in underground and surface excavations and their related safety requirements
are discussed.

GEG697: Advanced Hydrogeology
The course covers theory relevant for advanced studies and research within the field of hydrogeology
and groundwater resources. The goal of the course is to strengthen the knowledge base of students
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beyond introductory level by investigating the scientific research frontier regarding three central themes
of research in hydrogeology: Soil water and groundwater, subsurface transport of waterborne substances
(tracers, nutrients, contaminants), and groundwater resource variability and change.

GEG698: Geotechnical Engineering

The course applies and extends the fundamental understanding of soil mechanics to the design of
geotechnical engineering systems. The following topics are examined: site investigations and in situ
testing; lateral earth pressures and retaining wall design; foundation design; loading induced stresses and
displacements; bearing capacity of shallow foundations; design of shallow foundations; analysis and
design of pile foundations; pavement design; and the stability of slopes

GE699: Advanced Remote Sensing and GIS

Definition and Overview of Remote Sensing and Remote Sensing Systems, Electromagnetic Radiation,
Terms and Definitions, Laws of Radiation, EM Spectrum, Sources of EMR , Interaction between EM
Radiation and matter, Reflection, Absorption and Transmission , Interactions between EM Radiation and
Atmosphere, Atmospheric windows, Spectral Signatures for common LULC features, e.g., Water, Soil,
Vegetation and Snow Instruments for ground truth data collection (e.g., instatherm, spectroradiometers,
etc.) Principles of visual Interpretation of aerial photos and satellite imagery Recognition Elements and
Interpretation keys for Visual Interpretation, Interpretation of Multispectral Imagery and High resolution
data, Remote Sensing Systems - Active and Passive Systems, Imaging and Non Imaging Systems,
Concept of Resolutions in RS - Spatial, Spectral, Radiometric and Temporal Orbits and Platforms for
Earth Observation Radiometric, geometric and atmospheric errors; Image Quality Data Reception,
Types of Data Products (e.g., Spectral Indices, Orthoproducts, Pan Sharpened Products, etc.). Active
remote sensing and structural elements extraction, Automatic extraction of structural elements and
mapping using GIS, structural data modelling and analysis.

GEG6100: Geotectonics

The course provides an overview of the Earth’s tectonic evolution in the context of plate tectonics. The
first part of the course consists of lectures giving a systematic description of geological processes and
the Wilson cycle, which include the formation of continental rifts and margins, oceanic spreading,
transform faults, subduction and island arcs, as well as continental collision and formation of mountain
belts. The tectonic processes typical of the various stages of the Wilson cycle, and their significance for
basin formation, deformation, metamorphism and generation of magma, will be in focus in this part of
the course. The second part of the course concentrates on large-scale plate motions, palaeogeography
and the link between plate tectonics and the Earth’s interior. The course includes one-week obligatory
field teaching where many of the phenomena discussed in the lectures are presented.

GE®6101: Hydrology of the Nile Basin

This course will provide an overview about the Nile system-the White Nile, the Blue Nile and the main
Nile, together with the lakes they connect, Victoria, Albert and Tana for example. Major basins in the
great Nile basin will be discussed. It will also discuss the history of the Nile River, the water balance,
sources of the Nile, water projects on the main Nile and its tributaries, and the agreements or treaties
between Egypt and the Nile basin countries.This course describe the role of global tectonics in the
tectonic and geologic history of Egypt. The major global tectonic events that affected the geology of
Egypt are described chronologically, emphasizing the regional geological implications of each event.

132



The major geological features of Egypt in terms of the interaction of global tectonics. Egypt and a new
phase of the Wilson cycle of opening and closing of oceans. The course describes also common
historical flooding of the Nile River and introduces the basic of flash flooding in the eastern desert,
Sinai, and the Nile Valle and their forecasting, warning systems, and mitigation plans.

GE6102: Programming for Remote Sensing and GIS

This course aims at providing advance knowledge in spatial data understanding, analysis and
programming skill in GIS environment. Students will also be exposed to advance geoprocessing and
modeling techniques, exploratory geostatistical analysis and spatial data analysis to impart advance
knowledge of programming, customization and automation in GIS. Perform object-oriented
programming tasks in GIS using Python, Analyze GIS-model interactions and design procedures for
modeling with GIS, Develop their own tools for geospatial analysis, Python Programming, Python
Scripting, Python Language Control Structure, Programming Syntax, Vector and Raster Data Algorithm,
Algorithms for Remote sensing.

GEG6103: Hydrogeological Modeling and Analysis

General: This is an introductory course in groundwater modelling. The course will provide the student
with the relevant theory and practical experience to develop and test conceptual models, recognize data
requirements, and identify the limitations of numerical models. Assignments and a term project will be
completed using state-of-the-art groundwater modelling software. An emphasis will be placed on
modelling flow in the saturated zone, but unsaturated zone hydrology, solute transport, and density
dependent flow are also covered.

Course Topics: 1. Modeling Fundamentals, 2. Conceptual Hydrogeological Model Development, 3.
Designing the Numerical Model, 4. Model Calibration, Forecasting and Uncertainty Analysis, Model
Documentation, 5. Advanced Topics — Particle Tracking, Solute Transport, Flow in the Unsaturated
Zone, Fracture Flow, Heat Transport, Multi-Phase Flow, Density Dependent Flow.

GEG6104: Digital Image Processing and Analysis

The objective of this course is to introduce the students to the fundamental techniques and algorithms
used for acquiring, processing and extracting useful information from digital images. Particular
emphasis will be placed on covering methods used for image sampling and quantization, image
transforms, image enhancement and restoration, image encoding, image analysis and pattern recognition.
In addition, the students will learn how to apply the methods to solve real-world problems in several
areas including medical, remote sensing and surveillance and develop the insight necessary to use the
tools of digital image processing (DIP) to solve any new problem. Remote Sensing Image File Format
and Handling, Image Processing Algorithm and Implementation, RS data and DEM for 3D Visualization
and Mapping.

GE6105: Soil Mechanics

Describe the use of unconsolidated soils in building and construction technology, and describe basic
concepts in soil science, Describe and classify the bedrock and its structure in terms of its technical
characteristics for construction on and in bedrock. Describe the prevalence and use of rock and
aggregate material, including processes, Describe soil behaviour during compression and shear, Soil
behaviour: Stress conditions in soil. Compression and shear of soil. Movement in soil, Soil mechanics:
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Consolidation subsidence, bearing capacity, pressure, slope stability. Field and laboratory methods in
soil mechanics. Soil stabilisation methods, Describe the main features of geotechnical design.

GEG6106: Surveying and Geologic Mapping

Survey: Introduction, traverse types, methods and techniques of surveying, Laboratory and field training
applying traverses and preparation of topographic maps. Observing and collecting data and samples,
using geological compass, clinometer, hand level, GPS and Total Station, plotting features on a base
map, mapping features on aerial photographs, making a map from aerial photographs, measuring
stratigraphic sections. Laboratory and field training include preparing and interpretation of maps and
cross-sections. Field study of rocks and structures. Periodic field trips are needed to make student
training in situ in the field, to activate the teamwork and student groups, to learn how to describe, to
measure and to interpret in the field. Field Mapping: Introduction, methods and techniques of surveying.
Field equipments (Compass, Alidade, Total Station, GPS), the nature and construction of topographic
and geologic maps, Preparation of topographic maps. Detailed mapping and sampling, Mapping and
field geology of Igneous, Sedimentary and Metamorphic Rocks. Cross-sections. Preparing and writing a
geologic report. Map projections, layout, and designs. GPS: How GPS works, Pseudo-ranges, Orbits and
Signals, Modern GPS receivers. Coordinate (latitude and longitude/ Universal Transverse Mercator-
UTM) registration, and Map production with collected X, Y, and Z in-situ point data. Laboratory and
field training applying geologic traverses and preparation of topographic maps. Sampling and
interpreting maps, applied field problems, Stereonets and faults, Crosssections.

GEG6107: Special Selected Topics in Applied Geology (1)

GEG6108: Renewable Energy for Cities

This course examines the production and consumption of energy from a systems perspective.
Sustainability is examined by studying global and regional environmental impacts, economics, energy
efficiency, consumption patterns and energy policy. First, the physics of energy and energy accounting
methods are introduced. Next, the current energy system that encompasses resource extraction,
conversion processes and end-uses are covered. Responses to current challenges such as declining fossil
fuels and climate change are explored with an emphasis on emerging renewable energy technologies
(e.g., biomass, wind, and photovoltaics), building technologies, alternative vehicle technologies, and
end-use efficiency and conservation. Introduction and Energy Fundamentals, Energy and Carbon
Accounting, Energy Supply, Energy Demand, Renewable Energy Technologies and Policy.

GEG6109: Environmental Geology

Philosophy and Fundamental Concepts, Ecology and Geology, Introduction to Natural Hazards, Water
Resources, Water Pollution, Water Quality, Mineral Resources and the Environment, Energy Resources,
Soils and Environment, Waste as a Resource, Waste Management, Global Climate Change, Geology,
Society, and the Future, Field visits are needed to some hazardous and polluted areas. Renewable
resources (soil, forests, water, wildlife), and nonrenewable resources (oil, metals and minerals).
Renewable Energy sources (Solar, Wind, Biomass of Algae and Waste, Wave Energy, geothermal
energy, Hydropower). Concepts dealing with natural (e.g., ecology) and social (e.g., economics, politics,
and planning) processes. Ecological Restoration, Natural Resource Conservation- Community Values-
Economics and Policy.
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GEG6110: Special Selected Topics in Applied Geology (2)

GEG6111: Natural Resources

Natural resources include oil, coal, natural gas, metals, stone, and sand. Air, sunlight, soil, and water are
other natural resources. Describe the composition of, and interactions between, the atmosphere,
hydrosphere, biosphere and lithosphere. Global cycles from geological/hydrological and system
ecological perspectives. Ecosystem services, ecological processes and biological diversity. Usage of
natural resources. Usage of resources, effects on the environment and our health, ecological resilience.
Global climate changes. Environmental law. Learn the causes and effects of earthquakes, tsunamis,
volcanoes, floods, landslides, subsidence, hurricanes, coastal erosion, tornadoes, wildfires, climate
change, and impacts of extraterrestrial events. Develop an understanding of the methods scientists use to
predict and assess the risk of natural hazards. Describe the influence of mitigation, preparation,
response.

GEG6112: Sustainable Energy

The course is an introduction to further studies in energy and environment, and therefore it will give an
overview and a broad understanding of the subject area. It will provide an overview of: -The
environment as a framework for energy.Energy resources and energy use. Methods of production as well
as environmental impacts for electrical power, thermal energy and cooling. Heat and cold, production
methods and environmental impacts. Energy conversions in industry and buildings. Energy flexibility
and transport of district heating. Electrical energy, electricity as energy carrier and the infrastructure
associated with this. Energy balance and environmental accounts. With the fight against global warming
and the need to reduce our CO2 emission, we have to find new ways of producing energy in a
sustainable way. Geothermal energy is a renewable resource that can help to reduce our impact on the
planet. The exploitation of geothermal energy is closely linked to the geological context. Mostly, the
direct use of hot water or steam for the production of electricity or heat is limited by the access to hot
fluids at accessible depth, what is mostly related to the tectonic and geological context. Its exploitation is
also directly linked to the property of the rocks such as the permeability and the geochemistry of the
fluid. More recently, the use of low temperature systems (10-30°C) has started to increase. Those
systems are using rocks and groundwater combined to heat pumps to produce heating and cooling for
buildings. In this course, we will discuss the different geothermal systems and the contexts in which they
can be exploited, highlighting the role of the geologist and hydrogeologist in the production of
sustainable energy

GEG6113: Water Resources Management

Introduction; Science of water (Physical and chemical properties of water, Global water, Freshwater use,
Water pollution, Urban water supply and purification of potable water, Drains, wastewater); Water
sustainability and development (Sustainable development and application to rural water supply in
developing countries, Water and sanitation); Methods and techniques for water management
(Integrated Water Resource Management (WRM), Methods for testing the water quality); Water and
economics (Value of water, Global financing of water supply, The role of water in cost recovery,
Targeting water valuation); Management for sustainability (Rural water supply in sub—Saharan Africa,
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Operation and maintenance) and Case studies. The above-mentioned techniques rely on the use of GIS
and remote sensing approaches.

GEG6114: Environmental Impact Assessment

Regulation and regulatory framework of the environmental and hazardous - Waste law; Definitions;
policy guidance vs. regulations; role of the states, municipalities and the EEAA, compliance issues; case
studies. Environmental management system (EMS) understanding ISO 14000 scope and definitions;
EMS requirements and environmental policy; cost benefit analysis; environmental planning;
implementation and operation; checking and corrective action; environmental auditing and the
environmental management system in Egypt. Objective and needs of the environmental impact
assessment (EIA); activities involved in EIA, characteristics of impacts); EIA methods, checklists,
overlay mapping, networks, matrices; estimates of resources demand for EIA studies; Recommended
methodologies for rapid EIA; case studies; guidelines for EIA in developing countries; environmental
impact statement; land evaluation and suitability analysis. Current ecological and environmental
problems that may include the threats to natural resources, energy problem, food problem,
desertification, grazing problem in dessert regions, pollution and global climate change. Sustainable
development, soil quality, waste management, and water shortage problem in the Middle East,
management of water resources in arid lands, human impact and ecosystem restoration.

GEG6115: Water Pollution and Management

An understanding of the physical, chemical and biological processes involved during contamination of
water is essential if society is going to effectively monitor and control the effects of pollution using
modern technology and engineering practices. A huge range of pollutants may be released into the
aquatic environment during every day domestic, leisure, industrial and commercial activities and many
of these contaminants are potentially harmful to human health and the environment. In this course, we
will focus on the origins, pathways and consequences of anthropogenic pollutants in the environment as
well as discussing the various approaches to pollution control and remediation. This course will deal
also with groundwater contamination by discussing different factors control groundwater contamination
using DRASTIC model. Also mechanism of pollutant flow and dispersion through the porous media will
be discussed.

GEG6116: Geothermal Energy and Reservoirs in Egypt

Provides an introduction to geothermal energy. Learn the principles and techniques of geothermal
energy utilization and identify the major issues associated with the further development of geothermal
energy. Understanding of thermal, hydraulic, and mechanical processes occurring in a geothermal
reservoir, which are also important for non-geothermal applications such as CO2 geosequestration,
underground storage of nuclear waste, and other mining and petroleum applications. Introduction of the
course Overview of Geothermal Energy. Heat Transfer in rock - Introduction (conduction, convection
and radiation, Reservoir Geomechanics (fundamentals of geomechanics & borehole stability),
Geothermal Power Generation, Environmental Impact of Geothermal Energy Utilization, Geothermal
Reservoir Management, Conceptual models of geothermal energy resources, Geothermal Energy and
Reservoirs in Egypt
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GE®6117: Pollution Control and Waste Management

The main objective of this subject is to provide the opportunity to understand the practice of pollution
control and waste management in modern society. This subject focuses on tackling the problems of solid
and hazardous waste minimization, generation, treatment and disposal. Topics include solid waste
characterization, generation and composition analysis, development of optimum collection routing
networks, transfer stations, design, operation and maintenance of sanitary landfills, and related social
and environmental issues; hazardous waste generation, regulatory process, process information,
toxicology, design of treatment and stabilization methodologies, methods of disposal and related
environmental issues, community perspective and education; soil contamination, chemical, biological
and thermal remediation methodologies, site characterization, planning, monitoring, containment and
case studies. The subject also develops an understanding of air and noise pollution control technologies,
as well as better process design to mitigate the pollution problems both in the community and industries.
Other topics include: practice of control of the generation of specific air pollutants from the projects
such as wastewater treatment works and waste management disposal sites. Some aspects of noise
pollution and its control are also covered.

GEG6118: Geohazards

Understanding of the fundamental processes governing the most important s and of the impacts that such
s can have on society, and insight in approaches to conduct hazard and risk assessment and to establish
mitigation and prevention measures. Main focus will be on processes causing landslides, floods,
tsunamis, earthquakes and volcanic eruptions, as well as their possible consequences, in addition to
methods for quantifying their hazard and risk. In addition, we will discuss potential interlinkages
between different types of geohazards, disaster prevention and management and quantification and
communication of uncertainties. Introduces natural hazard risk assessment and management theory and
practices, with a strong focus on risk communication. The course assumes no background, but
progresses to advanced topics throughout the course. The course begins with equipping students with a
strong foundation in risk concepts and the risk management process. It then progresses to using risk
tools and applications in real world case-studies as part of course assessment. The course includes a
number of guest lecturers from industry and local government.

GEG6119: Remote Sensing and Water Resources Management

Learn about water resources management by getting an overview of relevant satellites and sensors, Earth
system models, and data and tools for water resources management. Topics: Water Resources and
Climate Adaptation, Freshwater Ecosystems, Water Resource Management Institutions, Earth
Observation of Water, Groundwater Management.

GE 6120: Field Geology and Surveying

Survey: Introduction, traverse types, methods and techniques of surveying, Laboratory and field training
applying traverses and preparation of topographic maps. Observing and collecting data and samples,
using geological compass, clinometer, hand level, GPS and Total Station, plotting features on a base
map, mapping features on aerial photographs, making a map from aerial photographs, measuring
stratigraphic sections. Laboratory and field training include preparing and interpretation of maps and
cross-sections. Field study of rocks and structures. Periodic field trips are needed to make student
training in situ in the field, to activate the teamwork and student groups, to learn how to describe, to
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measure and to interpret in the field. Field Mapping: Introduction, methods and techniques of surveying.
Field equipments (Compass, Alidade, Total Station, GPS), the nature and construction of topographic
and geologic maps, Preparation of topographic maps. Detailed mapping and sampling, Mapping and
field geology of Igneous, Sedimentary and Metamorphic Rocks. Cross-sections. Preparing and writing a
geologic report. Map projections, layout, and designs. GPS: How GPS works, Pseudo-ranges, Orbits and
Signals, Modern GPS receivers. Coordinate (latitude and longitude/ Universal Transverse Mercator-
UTM) registration, and Map production with collected X, Y, and Z in-situ point data. Laboratory and
field training applying geologic traverses and preparation of topographic maps. Sampling and
interpreting maps, applied field problems, Stereonets and faults, Crosssections

GEG6121: Special Selected Topics in Environmental Geology (1)

GEG6122: Environmental Geostatistics

Learn Geostatistics and Geographic Information Systems (GIS) concepts and techniques with special
skills on spatial information management, analysis, interpretation, map generation and display using
advanced geostatistics and GIS software packages. Specific contents include geostatistical assessment of
spatial data, map generation and computerization using vector and raster data models; coordinate
systems conversion and geometric transformation; spatial data editing, management and exploration;
terrain mapping and analysis with applications in generating viewsheds and watersheds; spatial
interpolation; geo-coding and GIS modeling, etc. Intro to geostatistics, descriptive statistics, graphical
analysis, the Normal distribution, the standard normal distribution, hypothesis testing, correlation and
regression, cross correlation, Kriging and interpolation methods. Vector and Raster data analysis, terrain
mapping and analysis, GIS model and modeling.

GEG6123: Structural Geology and Basin Formation

Description, classification, and interpretation of geological structures such as faults, folds, foliations,
lineations, shear zones, kinematic indicators, and the relationships between such structures and tectonic
phenomena such as compressional mountain building and extensional basin formation. Visualisation and
calculation of folded and faulted rock units, especially how these appear on geological maps and cross
sections. This course includes study of: Structures developed during mainly brittle deformation in the
upper crust and the geometry/architecture of structures that develops during fracture and fault growth.
Analyses of various tectonic provinces (extension, strike-slip, contraction, diapirism) and their
sedimentary basins. Deformation mechanisms operating in faults and how they impact fluid flow.
Importance of kinematic indicators and fault dynamics. Relationships between faults and earthquakes.

GE6124: Geomorphology

The course reviews topics within geomorphology and earth surface processes such as key concepts of
geomorphology, landform development at different spatial and time scales, endogenic and exogenic
processes, their controlling mechanisms, and their interaction to form the landscape, geomorpholgical
research methods, denudation and long-term landscape evolution. It considers different geomorphic
contexts such as fluvial, coastal, aeolian and periglacial and the interaction between these and climate.
The course involves field and laboratory methods relevant to geomorphology. Outlines of
geomorphology - an overview, Rock weathering, Karst and speleology, Landform Analysis based on
Aerial/Satellite data Interpretation, the fluvial geomorphic system (Drainage basin Morphometry), Slope
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Analysis, Late Quaternary climatic geomorphology, coastal geomorphology, Remote Sensing for
Geomorphological Mapping and Terrain Evaluation, Morphostructure/ Morphotectonics/ Neotectonics,
integrated digital Terrain Evaluation using GIS, Human effects on geomorphic processes.

GE®6125: The Geology of the Egyptian Nubian Shield

This course provides an overview of the Neoproterozoic Pan-African Belt of Egypt, which represents the
northwestern continuation of the Arabian-Nubian Shield and the East African Orogen. This course
include: The Egyptian Nubian Shield Within the Frame of the Arabian—Nubian Shield , Rock Succession
in Egyptian Nubian Shield , The Infracrustal Rocks in the Egyptian Nubian Shield: An Overview and
Synthesis , Petrogenetic Evolution of the Neoproterozoic Igneous Rocks of Egypt , Ediacaran Post-
collisional Volcanosedimentary Successions in Egypt , The Ophiolite-Dominated Suprastructure,
Eastern Desert, Egypt , Neoproterozoic Ophiolitic and Arc Metavolcanics of the Egyptian Nubian Shield
, The Egyptian Granitoids: an up-to-date Synopsis , The Ediacaran Post-collisional DokhanVolcanics ,
Ediacaran Sedimentary Rocks “so-called Hammamat” of the Egyptian Shield , History of Mineral
Exploration and Exploitation of the Egyptian Nubian Shield , The Pan-African Nonmetallic Mineral
Deposits of Egypt: Genetic and Exploration Constraints

GEG6126: Special Selected Topics in Environmental Geology (2)

GEG6127: Remote Sensing and GIS in Structural Geology

Definition and Overview of Remote Sensing and Remote Sensing Systems, Electromagnetic Radiation,
Terms and Definitions, Laws of Radiation, EM Spectrum, Sources of EMR , Interaction between EM
Radiation and matter, Reflection, Absorption and Transmission , Interactions between EM Radiation and
Atmosphere, Atmospheric windows, Spectral Signatures for common LULC features, e.g., Water, Soil,
Vegetation and Snow Instruments for ground truth data collection (e.g., instatherm, spectroradiometers,
etc.) Principles of visual Interpretation of aerial photos and satellite imagery Recognition Elements and
Interpretation keys for Visual Interpretation, Interpretation of Multispectral Imagery and High resolution
data, Remote Sensing Systems - Active and Passive Systems, Imaging and Non Imaging Systems,
Concept of Resolutions in RS - Spatial, Spectral, Radiometric and Temporal Orbits and Platforms for
Earth Observation Radiometric, geometric and atmospheric errors; Image Quality Data Reception,
Types of Data Products (e.g., Spectral Indices, Orthoproducts, Pan Sharpened Products, etc.). Active
remote sensing and structural elements extraction, Automatic extraction of structural elements and
mapping using GIS, structural data modelling and analysis.

GEG6128: Tectonic Evolution of Egypt

The course provides an overview of the Earth’s tectonic evolution in the context of plate tectonics. The
first part of the course consists of lectures giving a systematic description of geological processes and
the Wilson cycle, which include the formation of continental rifts and margins, oceanic spreading,
transform faults, subduction and island arcs, as well as continental collision and formation of mountain
belts. The tectonic processes typical of the various stages of the Wilson cycle, and their significance for
basin formation, deformation, metamorphism and generation of magma, will be in focus in this part of
the course. The second part of the course concentrates on large-scale plate motions, palaeogeography
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and the link between plate tectonics and the Earth’s interior. The course includes one-week obligatory
field teaching where many of the phenomena discussed in the lectures are presented.

GE6129: Advanced Geological Field Skills

Advanced Field Geology covers all aspects of geology in the field. It covers typical skills involved in
geologic field studies, such as rock descriptions, structural observations and measurements, note taking,
and geologic mapping. Advanced field course that allows students to attain a high level of geological
field skills through a series of integrative field problems. At the end of this subject, students should have
skills in field geology that will enable them to identify unfamiliar minerals and rocks. This is a
vocational M. Sc. course that will give you with the knowledge, skills, competence and confidence to
work in a wide range of practical geoscience careers.

GEG6130: Geodynamics and Basin Evolution

The course introduces quantitative geodynamics. The overall goal of this course is to provide the
students with a good understanding of geodynamics and surface processes. A first sub-goal of this
course is to provide the students with an intermediate level of understanding of geodynamic processes of
the solid earth plus programming skills in computational methods. A second sub-goal of this course is
for the students to learn how to do a literature study on a topic in geodynamics and/or surface processes.
A brief overview of plate tectonic processes is given. The equation for thermal energy balance for the
lithosphere is developed, and it is shown how the equation may be applied on various geological models
and processes. Vertical movements expressed as uplift or exhumation and the concept of isostasy and
flexural strength are then examined. The mechanics of the crust and lithosphere deformation is covered
including a discussion of plate driving forces, the rheology of the lithosphere, elastic, brittle and viscous
deformation processes. The response of rocks to applied forces is discussed and modelled. Dynamic
processes including lithosphere extension, basin formation, and continental collision are discussed.

GEG6131: Fundamental of Rock Mechanics

The course introduces the theory of rock mechanics and its applications in mine construction and operation.
Students are presented with the fundamental concepts of stress and strain in isotropic and anisotropic rocks and
conduct stress analyses using data collected in the laboratory and the field. Rock mass structures and classification
schemes are introduced, and students learn how these govern rock slope stability and underground rock
excavation methods in each stress environment. Rock control and support systems utilized in underground and
surface excavations and their related safety requirements are discussed.

GEG6132: Precambrian Rocks of Egypt and Associated Mineralization

Historical review, classification of the basement complex in Egypt, stratigraphic and tectonic units,
metallogenesis, application of plate tectonic theory, history of magmatic activities, tectonic evolution, detailed
description of the rock units of the basement complex: e.g. metamorphic rocks, sedimentation and sedimentary
rocks, volcanicity and volcanic rocks, ophiolitic rocks, gabbroic rocks, and granitoid rocks. Explore the
classification and evolution of the Precambrian rocks of Egypt with emphasis to their associated mineralization.
Surface exposure of the Egyptian Precambrian basement complex covers ca. 100 000 kmz2, Qutcrops of the
basement rocks extend over extensive areas in southern Sinai, the Eastern Desert south of latitude 29°N and the
Western Desert south of latitude 24°N between the Nile valley at Aswan in the east to GabalUweinat, near the
Egyptian-Libyan-Sudanese border, in the west. Apart from the rejuvenated Paleoproterozoic to Archean rocks of
GabalUweinat-GabalKamil inlier (charnockitic, TTG and gabbro-diorite gneisses), belonging to the Saharan
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Metacraton, the Precambrian basement complex of Egypt, in Sinai and the Eastern Desert, belongs to the juvenile
Neoproterozoic (550-900 Ma) crust of the Arabian-Nubian Shield (ANS).

GEG6133: Neotectonics and Tectonic Geomorphology

The course reviews topics within geomorphology and earth surface processes such as key concepts of
geomorphology, landform development at different spatial and time scales, endogenic and exogenic processes,
their controlling mechanisms, and their interaction to form the landscape, geomorpholgical research methods,
denudation and long-term landscape evolution. It considers different geomorphic contexts such as fluvial, coastal,
aeolian and periglacial and the interaction between these and climate. The course involves field and laboratory
methods relevant to geomorphology. Outlines of geomorphology - an overview, Rock weathering, Karst and
speleology, Landform Analysis based on Aerial/Satellite data Interpretation, The fluvial geomorphic system
(Drainage basin Morphometry), Slope Analysis, Late Quaternary climatic geomorphology, coastal
geomorphology, Remote Sensing for Geomorphological Mapping and Terrain Evaluation, Morphostructure/
Morphotectonics/ Neotectonics, Integrated digital Terrain Evaluation using GIS, Human effects on geomorphic
processes

GEG6134: Geological Structures of Egypt

The course describes Pan African Orogeny. Proterozoic plate tectonism in the Afro-Arabian Shield.Wilson's cycle
and magma activity.Basement rock units. Major structural elements affecting the Pan-African Orogenic belts:
Sutures, thrust, and shear zones. Magmato-tectonic evolution of the Afro-Arabian Shield in the Eastern Desert of
Egypt.Precambrian structures and its role in the configuration of the Paleozoic sedimentary basins.Paleozoic
tectonism and related structures.Mesozoic tectonsim and related structures.Reactivation of early formed structures
and neotectonics.Training on some structural maps of selected areas in Egypt.

GEG6135: Structural Geology for Exploration and Mining

This course introduces structural geology in the context of exploration and mining, and how to record, analyse
and present data from drill core. On completion of the course delegates should be able to: clearly describe why
structural analysis is so important in mineral exploration, identify, describe and understand the formation of the
major types of structures found in deformed rocks, describe basic drilling procedures and the potential limitations
of working with drill core, know about the different tools used to measure structures in drill core, identify and
measure structural features in drill core, confidently record, present and analyse the data, relate structures to likely
controls on ore bodies.

GEG6136: Structural geology and Petroleum Systems

This course examines aspects of structural interpretation in different tectonic regimes, from outcrop to regional
scale, using field examples, petroleum industry case studies, seismic exercises and scaled analogue modelling
examples. Key aspects of extensional, inversion and thrust tectonic regimes are described, analysed and reviewed
in the classroom and at outcrop. Appraise different tectonic regimes, Recognize and interpret characteristic
seismic expressions of different tectonic regimes, Assess the fundamental geometries of extensional fault systems
- planar and listric - in both 2D and in 3D, using analogues and field examples, Characterise structural styles of
inversion and seismic expressions and assess hydrocarbon trap styles in inverted terranes, Evaluate the
fundamental dynamics and characteristic structural styles of strike-slip terranes and their 4D evolution, Assess the
4D evolution of thrust systems, thrust wedge dynamics and thrust fault-related folds, Critically assess and
Evaluate seismic interpretations and map interpretations of different tectonic regimes, Judge the effects of
structural development on hydrocarbon reservoirs.
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GEG6137: Advanced Stratigraphy

This course is to familiarize the student with the principles and techniques of historical geology. The student
should be able to understand the underlying principles in the study of stratigraphic record, viz. chrono — and litho
— stratigraphy and the concept of lithofacies and biofacies. The lab work involves study of stratigraphic maps,
preparation and interpretation of structure contour maps, isopach maps, facies maps and principles of stratigraphic
data processing. This includes sequence-stratigraphic principles and applications, quantifying stratigraphy in a
mass-balance framework, qualitative and quantitative paleoenvironmental reconstructions, and an understanding
of autogenic dynamics in sedimentary systems. At the end of this course students should be able to: Analyze
stratigraphy using a simple mass-balance framework, Interpret basin/depositional histories using sequence
stratigraphy, Evaluate important autogenic (self-formed) scales in sedimentary basins, Interpret qualitative and
quantitative stratigraphic paleoenvironmental signals. Moreover, introduces highlights about the stratigraphy of

Egypt
GEG6138: Geochemistry and Geochronology

An overview of geochemical theory and problem-solving techniques used by Earth Scientists to elucidate Earth
system processes. Topics of discussion will include the origin of elements, stable and radiogenic isotopes,
geochronology, thermodynamics, trace element partitioning in mineral fluid systems, weathering and aqueous
geochemistry. Geochemistry & Geochronology is a quantitative course that introduces third-year science students
to the basic principles and practical applications of geochemistry. The course provides important background for
students interested in pursuing advanced degrees in Earth and Environmental Sciences and the knowledge for
professional geoscientists to use and interpret geochemical information. The course introduces conceptual
knowledge of processes controlling the bulk composition of the Earth and other objects in the solar system;
processes controlling the differentiation of the Earth into crust, mantle and atmosphere; plate tectonic controls on
high temperature geochemistry and environmental controls on low temperature geochemistry. Analytical
techniques used for major and trace element, and isotope analysis, and methods for presenting and interpreting
different types of chemical data will be introduced in lectures and through practical exercises. Explore the rocks
geochemistry and tectonic environments.

GEG6139: Deformation Microstructures in Rocks

The course begins with a review of the main deformation mechanisms and continues with discussions of recovery
and recrystallization processes, the role of metamorphic reactions in deformation, deformation partitioning,
foliation development, and the effects of fluids and mass transfer. Porphyroblast-matrix relationships are then
discussed, especially with regard to the relative timing of deformation and metamorphic reactions. The course
concludes with a discussion of the microstructures of partly melted rocks and the microstructural results of
deformation in Earth’s mantle.

Important concepts that will be discussed include the controls on metamorphism, fluid-rock interaction and
mineral reactions, metamorphic and deformation fabrics, deformation mechanisms, lithosphere rheology.

The course’s aims are:

To provide a basis for the identification and classification of deformed and metamorphosed rocks developed at
"deeper" levels of the Earth.

To introduce the field and petrographic tools for investigating and interpreting structural and metamorphic
processes quantitatively.

To provide insight and understanding of deformation and metamorphic processes.
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Code Course Title
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(Sedimentary Rocks and Sedimentation)

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 2 Credits
Special Selected Topics in Sedimentary Rocks and Sedimentation
GE747 ©) 5 i 5
(3) e il 5 A s ) Al 8 Auala 3 s Cle g 5
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Advanced Research Topics in Sedimentary Rocks and
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Code Course Titl
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Sedimentary Rocks: The Key to Past Environments
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GE751 |Petrophysics Applications Dsdaall ol b ik 2 - 2
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GE754 |Seismic Modeling A asaal | 2 - 2
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GE758 |Gas Fields in the Nile Delta Al Wy Ll Jea| 2 - 2
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Code Course Title Coc. ‘ Brac. ‘ Cred
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GE754 |Seismic Modeling Llasial | 2 - 2
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Code Course Title
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Hydrogeology of Egypt and Arid Areas
GETT6 ol Gy e il sl 2 | T | 2
GE778  |Geodynamics Saliagaall | 2 - 2
Water Resources Planning and Management
GE780 c\*d\ JJ\}A EJ\JJ} .Lu.Ln;ﬁ 2 ) 2
GE782 | Airborne Gamma-Ray spectrometry s> & sasall Lala dxil Cilplaa| 2 - 2
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(Environmental Geology) :4sidl L sl gaadl 3 aslal) & o) giSal) el 10 .8

First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
GE793 Special Selected Topics in Environmental Geology (3) 5 i 5
(3) il L o) gl 35 jlide Aala e guiage
Optional: 2 Credits
GE783 |Water Pollution obaall & sl5 2 - 2
GE785 | Environmental Impact Assessment el Y a2 - 2
Near Shore Processes and Environment
GE787 Rl £ LA e i) iLenl 2 - 2
GE789  |Marine Pollution ol sl 2 - 2
GE791 |Waste Disposal Management Lantisdl) pe el 3 o) [ 2 - 2
Second Semester
. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
GE796 Special Selected Topics in Environmental Geology (4) 5 i )
(4) Al s o) gl 35 LA Aala e gunse
Optional: 2 Credits
GE786  |Air Pollution elodl &gl | 2 - 2
GE788 |Mineral Resources and Environment Al g dpaeall 3l sall| 2 - 2
GE790 |Management of Protected Areas Lpaaal) hlidl 3,0 | 2 - 2
GE792 |Energy Resources and Environment Al g A8l jobas| 2 - 2
GE794 |Land Use and Decision Making DA deliay ol Y alaaial | 2 - 2
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Structural Geology and ) :4sigisilly 4nusSall Lagigall B aghll B o) jgisall maliy .9

(Geotectonics
First Semester
Hours/Week
Code Course Title
) ! Lec. | Prac. | Cred.
Obligatory: 2 Credits
3D Modelling of Structural Geology
GET95 A 0 L gl et g anza| 2| 7| 2
Optional: 2 Credits
Kinematic Analysis of Structural Geology
GET97 Rl gl (Sl e[| 2| |2
Mesozoic-Cenozoic Deformation History of Egypt
GE735 e 8 Aaall-ddan il slall i o 53 2 ) 2
Structural Geology and Mineralization
GET99 sl S el 2| T |2
Second Semester
Hours/Week
Code Course Title
) I Lec. | Prac. | Cred.
Obligatory: 2 Credits
GE798 |Advanced Structural Geology el inS il asleall [ 2 [ - [ 2
Optional: 2 Credits
Egypt in the framework of global tectonics
GE7100 A S0 25 50 ) 8 e 2 - 2
GE7102 Remote Sensing Detection & Analysis of Geological Structures ) )
Lan sl gaadl )l st g aay (e JladiBnl) Gk e (33a3)
Deformation Belts in the Egyptian Nubian Shield
GE7104 I B - 2
#M\‘fﬂ\&Jﬂ\&o}ﬁd\M}\
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GE701: Tectonism and Magmatism

present-day magmatism to global tectonic processes, geodynamics and partial melting in the Earth’s
mantle, igneous rocks in mid-ocean ridges, island arcs, active continental margins, back-arc basins,
oceanic islands, tectonic provinces and magmatism in Egypt and Arabian Nubian Shield.

GE702: Geochemical Interpretation of Igneous Rocks

large collections of whole-rock data and, access to the wealth of statistical functions built into R. Data
management tools include import and export of data files, geochemical graphs (e.g. binary and ternary
graphs, Harker plots, spider plots, and several dozens of classification and geotectonic discrimination
diagrams). Geochemical interpretation of mantle processes (melting, mantle-crust interaction,
metasomatism, metamorphism), Geochemical interpretation of crustal processes (fractional
crystallization, magma contamination, ,,,,). VVolcanology. Plate tectonics and volcanoes; the processes
that takes place at active volcanoes (eruptive mechanisms, effusive and explosive volcanism); methods
and instrumentation used to study them; petrology of volcanics in Egypt and the Arabian Nubian Shield,
the hazards of different types of eruptions.

GE703: Tectonism and Metamorphism

Metamorphic belts in Egypt and Arabian Nubian Shield. Metamorphism at the convergent plates,
metamorphism in subduction zones, metamorphism at spreading plates. tectonic provinces and
metamorphism in Egypt and Arabian Nubian Shield.

GE704: Volcanology

Plate tectonics and volcanoes; the processes that takes place at active volcanoes (eruptive mechanisms,
effusive and explosive volcanism); methods and instrumentation used to study them; petrology of
volcanics in Egypt and the Arabian Nubian Shield, the hazards of different types of eruptions.

GE705: Advances in Isotope Geochemistry

Applications of radiogenic and stable isotope high- and low-temperature geochemistry in Earth Sciences
(igneous, metamorphic, alteration, sedimentary processes). Age-dating techniques and thermometers
involving isotopes. Appliations of Re-Os, Lu-Hf, Zr, Fe, S, H, O, N isotopes.

GE706: Geochemical Interpretation of Metamorphic Rocks  Behavior of chemical elements
(volatile, semi volatile, alkaline and alkali-earth elements, rare earth elements, high filed strength
elements, transition metals, noble elements) during metamorphism. Deduce the primary source and
nature of the protolith of metamorphic rocks. Deciphering source of metamorphic fluids.

GE707: Geochemistry of Precambrian Rocks in Egypt Geochemical characteristics of Nubian
Shield rocks in Egypt: ophiolites, island arc assemblage, granites, Dokhan volcanics, ultrabasic-basic
intrusions, post-Hammamat intrusions.

GET708: Isotopic Interpretation of Igneous and Metamorphic Rocks

Radiogenic (Rb-Sr, Sm-Nd, Re-Os, U-Pb, Lu-Hf) and stable isotope (O, Zr, K, Zn, Cu) fractionation

during melting, crystallization and magma contamination. Radiogenic dating of igneous and

metamorphic rocks. Use of stable isotope composition of metamorphic rocks (O, H, C, N, Li, B, Mg, S)
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to detect the composition of the pre-metamorphic protolith; the effects of volatilization; exchange with
infiltrating fluids (with variable composition and fluid/rock ratio); and the T of exchange.

GE709: Mineral Chemistry

Chemical compositions of mineral groups (pyroxenes, amphiboles, mica, plagioclase, spinels, garnet,
spinel, chlorite, sulfides,,,,,), Trace elements classification in minerals, application of trace elements in
minerals to geological processes (melting, metasomatism, alteration, ), isotopes in minerals applied to
geological processes.

GET710: Exploration Geochemistry

This is an advanced course divided into two parts. Part | deals with the basic principles and concepts of
exploration geochemistry, which is absolutely critical to the successful application of geochemistry
within mineral exploration. Part 1l handles the procedures of (i) geochemical surveys, (ii) geochemical
analyses, (iii) geochemical data evaluation and interpretation.The major topics of this course are:
Principles and Concepts of Exploration Geochemistry ¢ Quality Control in Exploration Geochemistry ¢
Geochemical Survey Methods (Field, Laboratory and Data Analysis) ¢ Procedure for carrying out
geochemical exploration of different regions

GET711: Special Selected Topics in Petrology and Geochemistry (3)
GE712: Special Selected Topics in Petrology and Geochemistry (4)

GE713: Hydrothermal Mineral Deposits

They include six main categories: porphyry, skarn, volcanogenic massive sulfide (VMS), sedimentary
exhalative (SEDEX), and epithermal and Mississippi Valley-type (MVT) deposits. Each hydrothermal
mineral deposit has different distinct geological formation, structures, ages, sizes, grades, geological
formation, characteristics and, most importantly, value.

GET714: Gold deposits

The distribution, geology, occurrences, important characteristics (geochemistry, geophysics, structure,
alteration, mineralogy), genesis, and exploration critational incomeeria of the most important gold
deposit types

GE715: Residual and Supergene Mineral Deposits

Conditions of lateralization and supergene enrichment, zones (gossan cap, leached zone, oxidized zone,
water table, enriched zone, primary zone), Mineral alteration, element mobility with lateralization and
supergene mineralization.

GE716: Mineral Deposits Associated with Ophiolites
They include chromite deposits, Cu-Ni-Co sulphide deposits, asbestose and vermiculite deposits,
corundum, talc and magnesite deposits..

GE717: Granite-related Mineral Deposits
They include vein molybdenum, vein tin, vein tungsten, vein Nb-Ta, beryllium, fluorite and uranium
mineralization.
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Granite-pegmatite, skarn and greisen-veins, porphyry, orogenic gold, intrusionrelated, epithermal and
porphyry-related gold and base metal, iron oxide—copper— gold (I0OCG).

GE718: Special Selected Topics in Economic Geology and Mining (4)

GE719: Ore Reserve Estimation

Course is also provided of the methods available for the production of an overall estimate of grade,
tonnage and metal/mineral content of a deposit. These 'classical methods' have stood the test of time but
are now being gradually superseded by geostatistical (kriging) techniques which are described in the
course. Ore-reserve Estimation: Considerable attention is thus given to the production and modelling of
the semi-variogram, the basic tool of the geostatistician. This aspect is frequently underplayed which is a
pity, for the whole process is totally dependent on the interpretation of the semivariogram. The various
stages of a geostatistical ore-reserve estimation procedure are explained, leading to the production of
block (local) reserves and overall (global) reserves. The construction of a grade-tonnage curve.

GE720: Quarries and Economic Minerals

Introduction to earth resources, Mineral deposits and their geologic settings, Types of mineral deposits
and their economics, Distribution of ore deposits in the world, Ore deposit formation and geological
environments, Egyptian ore deposits, distribution and genetic issues, Ore dressing and upgrading, Tools
applied to exploration of ore minerals, Mines and quarries in Egypt and national income

GE721: Environmental Impact of Mining and waste management
Loss of biodiversity, soil erosion, air pollution, water pollution and damage to land.

GE722: Mining Codes

The course is a briefly highlights on the various Mine Codes; namely: USBM/USGS Classification of
identified mineral resources and reserves; International Financial Reporting Standards (IFRSs); APEO
Classification; Committee for Mineral Reserves International Reporting Standards (CRIRSCO);
Australasian IMMI AMIC Classification; and Coal resources and reserves. The course is detail
highlights on Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore
Reserves (The JORC Code) as well as Classification of Reserves and Resources according to mine
codes.

GE723: Special Selected Topics in Economic Geology and Mining (3)

GE724: Mining Industry in Egypt

Various metals were mined in Egypt. Egypt has deposits of iron ore, phosphates, manganese, copper,
lead, zinc, gold, chromite, magnesite, talc, asbestos and gypsum. Ornamental and building stones
(limestones, sandstones, breccias, alabaster, basalt, andesite, granite, serpentinite rocks and marble.

GE725: Applied Palynology

Surface and sub-surface sampling methods, sample processing techniques; morphology, classification of
palynomorphs; Palynofacies and paleoenvironmental interpretation; analytical biostratigraphy and
correlation, biostratigraphy and palaeoecology, Palaeozoic records of terrestrial palynomorphs; role of
palynomorphs in mineral and hydrocarbon exploration.
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GE726: Paleoecology

Introduction, Paleoecological data derived from sedimentology, mineralogy, geochemistry and
paleontology. Study of some selected ancient organisms and their environments. Environmental
parameters. Populations in paleoecology, Paleobiogeography and climate. The ice age, global warming
and sea level rise, aspects of Paleozoic, Cenozoic global climate, Paleoclimatic data from fauna and
flora.

GET727: Sequence Stratigraphy

Introduction, Definition of sequence stratigraphy, Basic concepts, Accommodation, Stratal stacking
patterns, Sequence stratigraphic units, Definition, Types of sequences, Sequence stratigraphic units,
Systemtracts, Definition, Shoreline-related systems tracts, Shoreline-independent systems tracts,
Sequence stratigraphic units, Parasequences, Definition, Scale and stacking patterns, Sequence
stratigraphic surfaces, Definition Subaerial unconformity, Correlative conformities, Maximum flooding
surface, Maximum, regressive surface, Transgressive ravinement surfaces, Regressive surface of marine
erosion.

GE728: Index Fossil Groups

Paleozoic Index fossil groups (Trilobites, Rugosa, Graptolites), Mesozoic Ammonite biozones,
Cretaceous Planktonic foraminiferal biozones, Cretaceous nannofossil biozones, Paleocene — Eocene —
Miocene Planktonic foraminiferal biozones, Paleocene — Eocene — Miocene nannofossil biozones,
Correlation of the Egyptian biozones with global and standard biozones.

GE729: Mass Extinctions and Global Stratotypes

Introduction, Five big mass extinction, Cambrian explosion, Ordovician—Silurian extinction event, Late
Devonian extinction Permian—Triassic (P-Tr) Extinction event, Triassic—Jurassic extinction event, The
end of Cretaceous mass extinction (The K/T Boundary), Concept of stage, Stage Boundaries, k/T and
Paleocene-Eocene boundaries.

GE730: Special Selected Topics in Paleontology and Stratigraphy (4)

GE731: Mesozoic-Cenozoic Deformation History of Egypt

This course provides details about Mesozoic-Cenozoic Deformation History of Egypt and includes:
Tethyan rifting that started in Middle-Late Triassic almost to the end of Early Cretaceous due to the
divergent movement between the Afro-Arabian Plate and Eurasian Plate. Extensional deformation that
led to opening of NW-SE to WNW-ESE oriented rift basins during the Cretaceous-Early Tertiary time.
This phase of deformation is probably related to the opening of the South Atlantic and the divergence
between the Afro-Arabian and South American Plates. Compressional transpressive deformation that
resulted from the convergence between the Afro-Arabian and Eurasian Plates leading to inversion of the
Tethyan extensional basins, started at Santonian time and continued to the Miocene. The last phase is
related to divergence between the African and Arabian Plates in Late Oligocene-Miocene time forming
the Gulf of Suez-Ancestral Red Sea rift.

GE732: Vertebrate Paleontology

Introduction, definitions, Subphylum: Vertebrata; Superclass: Pisces and Superclass: Tetrapoda
(Amphibia, Reptila, Aves and Mammalia). Dinosaur paleobiology and the origin of birds. Major
mammalian lineages and Primate origins. Importance of Fayoum province in Egypt as a famous locality
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for vertebrate fossils. Wadi El-Hitan as a world heritage protectorate in Egypt. laboratory exercises
include examples of each class.

GE733: Microfossil Applications

Introduction to marine Micropaleontology and types of microfossil groups-Methods of study of the
different of marine microfossil groups. Test morphology, classification and stratigraphical distribution of
some microfossil groups: Foraminifera, Calcareous Nannofossils, Ostracods, Diatoms, palynomorph
(Silicoflagellates, Dinoflagellates, spores and pollens). Application of marine microfossils in different
studies such as biostratigraphy, reconstruction of paleoenvironments, paleoclimatology, paleogeography,
in petroleum exploration, in different economic industry, medicines and as excellent indicators in
evolution of life on the earth. Age dating of the stratigraphical sequences using identified microfossil
assemblages. Correlate the identified microfossil groups with other groups in several areas in Egypt and
outside Egypt. Construct the paleoenvironments and paleobathemetry of the different rock units in a
given area. ldentify different marine environments and determining the ocean water temperatures in the
past.

GE734: Subsurface Stratigraphy

Seismic Reflection Data, Acquisition of seismic reflection data, Interpretation of seismic reflection data,
Stratigraphic relationships on seismic profiles, Structural features on seismic reflection profiles,
Borehole Stratigraphy, Borehole cuttings, Core logging, Petrophysical logging tools.

GE735: Special Selected Topics in Paleontology and Stratigraphy (3)

GE736: Stable Isotope and Chemostrtigraphy

Geochemical parameters used in chemostratigraphy, the major source of organic matter entombed in the
sediments. Reconstruct the history of geological records of ancient marine and continental
environments, Dating and correlation techniques, Radiometric dating, Potassium-argon and argon-argon
dating, Uranium-lead dating, Rubidium-strontium, Carbon, Oxygen and Strontium  Isotopic
Composition of Carbonates.

GE737: Advanced Research Topics in Sedimentary Rocks and Sedimentation

Apply standard sedimentary and stratigraphic techniques in field and lab settings, Apply standard
sedimentary and stratigraphic techniques to rock cores, Identify sedimentary rock
features/characteristics, Analyze sedimentary rock features/characteristics to determine depositional
environments and settings, Evaluate sedimentologic data to determine unanswered questions or future
directions of sedimentological research.

GE738: Depositional Models of Sea Transgressions/Regressions - Walther's Law

The rate of change of accommodation (at the shoreline) and the rate of sediment supply are the primary
factors controlling regression and transgression in the geological record, or retreat and advance of a
coastal depositional system. Lithostratigraphy vs. Sequence Stratigraphy, What’s wrong with
lithostratigraphy? Lithostratigraphy vs. Sequence Stratigraphy, Fundamentals of Sequence
Stratigraphy/Correlation, Fundamentals of Sequence Stratigraphy, Walther’s Law, Accommodation vs.
Supply, The sea level curve and systems tracts.
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GE739: Sedimentary Geology in the Field

Field methods in stratigraphy and sedimentology; interpretation of depositional systems and
paleoenvironments; methods of observations, data recording and analysis, and presentation of geological
information (maps, cross sections).

GE740: Sedimentary Rocks: The Key to Past Environments

Sedimentary rocks tell us about past environments at Earth's surface. Because of this, they are the
primary story-tellers of past climate, life, and major events at Earth's surface. Each type of environment
has particular processes that occur in it that cause a particular type of sediment to be deposited there.

GE741: Siliciclastic Sediments

To introduce the ways in which siliciclastic rocks are described and classified, Correctly describe
siliciclastic rocks in hand specimen, Comment on the textural and compositional maturity of
siliciclastic rocks, Classify siliciclastic rocks according to grainsize, texture and composition of detrital
components, Determine between cement/matrix/pores/grains in thin section, Make simple petrographic
descriptions of sandstones in thin section.

GE742: Special Selected Topics in Sedimentary Rocks and Sedimentation (4)

GE743: Chemical and Biochemical Sedimentary Rocks

(1) Clastic sedimentary rock consists of cemented-together clasts, solid fragments and grains broken off
of preexisting rocks (the word comes from the Greek klastos, meaning broken); (2) biochemical
sedimentary rock consists of shells; (3) organic sedimentary rock consists of carbon-rich relicts of plants
or other organisms; and (4) chemical sedimentary rock is made up of minerals that precipitated directly
from water solutions.

GE744: Sedimentology and Petroleum Occurrence

A consideration of the actual state of relations between sedimentology and the petroleum industry shows
that between the rapid development of sedimentology on the one hand, and the application of the results
to concepts of the petroleum industry on the other hand, a striking discrepancy exists. Important results
of sedimentological investigations which should influence current ideas concerning source beds, primary
distribution of organic matter in sediments, occurrence and distribution of hydrocarbons, primary
migration and reservoir traps.

GE745: Sedimentological Reservoir Characteristics

This course will review the controls on carbonate reservoir heterogeneity from the pore architecture
scale to the geometrical attributes at reservoir-scale and how these parameters can be incorporated and
integrated into the development of viable petrophysically-based reservoir models for carbonates.

GE746: Analytical Techniques in Sedimentology

Collection and analysis of field data grain size determination and interpretation. Microscopical
techniques: Slices, slides, stains and peels Microscopic techniques. Principles of sedimentary
petrography Cathodoluminescence microscopy, X-ray powder diffraction of sediments, use of the
scanning electron microscope in sedimentology, chemical analysis of sedimentary rocks.
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GE747: Special Selected Topics in Sedimentary Rocks and Sedimentation (3)

GE748: Microfacies studies of Carbonate Rocks

This course synthesizes the methods used in microfacies analysis and details the potential of microfacies
in evaluating depositional environments and diagenetic history, and, in particular, the application of
microfacies data in the study of carbonate hydrocarbon reservoirs and the provenance of archaeological
materials.

GE749: Potential Exploration

We introduce exploration potential, a quantity that measures how much a reinforcement learning agent
has explored its environment class. In contrast to information gain, exploration potential takes the
problem's reward structure into account. This leads to an exploration criterion that is both necessary and
sufficient for asymptotic optimality (learning to act optimally across the entire environment class). Our
experiments in multi-armed bandits use exploration potential to illustrate how different algorithms make
the tradeoff between exploration and exploitation.

GE750: Electromagnetic Exploration

This course investigates diffusive and wave-based geophysical techniques, covering topics in time-
domain and frequency-domain electromagnetics. Electromagnetic information can provide constraints
on subsurface resistivity. The main objective of this course is to present the different types of
electromagnetic surveys (ground and airborne) which are very low frequency, ground penetrating radar,
horizontal loop, time domain, frequency domain and telluric and magnetotelluric techniques. The goal of
this course is to introduce students to the CSEM (controlled source electromagnetic) and the MT
methods prospecting methods and their applications in investigating subsurface condition; and provide
students with opportunities to develop basic acquisition, processing and interpretation skills using the
electromagnetic methods. The course describes the basic concepts and basic physics of the CSEM and
MT methods and case studies from hydrocarbon exploration. After the course the students should be
able to use EM data for identification of hydrocarbons.

GE751: Petrophysics Applications

Evaluation of reservoirs by determination lithology, net pay, porosity, water saturation and permeability
and fluid contacts identification. Data base, 2D and 3D seismic imaging, mud-logging, cores, wirline
logging, MDT, Tests and PSV.

GE752: Seismic Sequence Stratigraphy (1)

Introduction and general definitions used in sequence stratigraphic. Sequence stratigraphic seismic tool:
principles of seismic stratigraphic interpretation-resolution of seismic data-seismic processing and
display for seismic interpretation- seismic reflection termination patterns-seismic facies and attribute
patterns. Principles of sequence stratigraphy concept of scale sequence stratigraphy vs. lithostratigraphy
and allostratigraphy - Dynamics of Basin wide Sedimentation Patterns and Sea level Changes—
accommodation and shoreline shifts- orders and causes of stratigraphic cycles- surfaces and their
criteria-hierachies in sequence stratigraphy (sequence, system tracts, para-sequences) outlines of
siliciclastic and carbonate sequence stratigraphy. Recognize the depositional environment. Depositional
environment and gross lithofacies interpretation.
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GE753: Advanced Structural Geology

The course includes a quantitative approach of stress and strain in various tectonic setting, advanced
aspects of rock deformation and rheology in the light of brittle, ductile and plastic deformation
processes, an appraisal of the spectrum of complex deformation geometries, approaches of balancing
and restoring deformation, as well as aspects of climate-tectonic interaction. Structural Geology and
Tectonics examines the deformation of earth’s lithosphere. The course aims to provide advanced
theoretical aspects of rock deformation. Besides quantitative aspects of stress and strain analyses, the
broad spectrum of deformation complexities in contractional, extensional and strike-slip regimes at
various scales are highlighted. The course provides an in depth understanding of the rheological
properties of the lithosphere, including brittle and plastic deformation processes at the microscale. At the
macroscale, the interaction between climate and tectonic is discussed. Lectures are accompanied by a
series of practicals with the objective to apply and strengthen the gained knowledge in various exercises.

GE754: Seismic Modeling

Seismic modeling is a set of processes to simulate the response of the earth to the excitation of seismic
sources placed at the earth’s surface or inside the earth. The simulation can be performed either on a
scaled physical model using actual elastic waves or on a computer with approximate (numerical)
solutions to the elastic wave equation. Two types of modeling: Structural modeling is the first step in
building 3D models and subdivided into three processes (Fault modeling, Pillar gridding and Make
horizons). Property modeling contain (Facies modeling and Petrophysical modeling). Structural
modeling: Data import, Well correlation, Synthetic seismogram, Interpret grid horizons, Structure
interpretation, Fault modeling, Pillar gridding, Make horizons, Depth convert 3D grid, Velocity model,
Seismic maps. Facies Modeling: FZI modeling, classification of facies and their accurate representation
in a 3D cellular geologic model. Petrophysical modeling is a complete set of continuous reservoir
parameters (i.e. porosity, permeability and water saturation).Then Volume and Original-QOil-in-Place
Calculations.

GE755 : Oil Provinces in Egypt and the Middle East

Oil and Gas is one of the most dynamic industries in Egypt, and hydrocarbon production is by far the
largest single industrial activity in the country representing around 13.6% of the total GDP in 2018.
Egypt has significant energy resources, both in traditional fossil fuels and in renewable energy. Egypt’s
proven hydrocarbon reserves stood at 3.3 billion barrels of oil and 77.2 trillion cubic feet (tcf) of natural
gas at the end of 2018. The Government of Egypt encourages international oil companies (IOC) to
participate in the oil and gas sector, and currently more than fifty 10Cs are operating in Egypt. Egypt
plays a vital role in international energy markets through the operations of the two Suez Canal transit
points and the Suez-Mediterranean (SUMED) pipeline. Expanded in 2015, the Suez Canal is an
important transit route for oil and liquefied natural gas (LNG) shipments travelling southbound from
North Africa and along the Mediterranean Sea to Asia. Fees collected from the operation of these two
transit points are significant sources of revenue for the Egyptian government. Egypt plans to invest
around $38 billion developing its petrochemicals sector over the next four years. The petrochemical
sector represents about 12% of industrial production and generates revenues totaling USD 7 billion,
equivalent to nearly 3% of GDP. Egypt has the largest refinery capacity in Africa at a nominal 840,000
barrels per day, although it operates well below this capacity, with 508,000 barrels per day processed in
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2017. Currently, the government is updating existing refineries, and a new private-sector refinery is also
set to begin production.

GE756: Computer Programming in Geophysics

General Introduction, Importance of software in geophysical data retrieval and presentation, Digitizing
geophysical data for software manipulation and processing, Software for Potential data analysis (e.g.,
Geosoft) and 3D modeling (e.g., Surfer). Software for well-log data analysis and interpretation (e.g.,
Interactive Petrophysics, IP). Software for Seismic data analysis and interpretation (landmark, Petrel),
Integrating software for geological modelling.

GE757: Formation Evaluation

The course deals with measurement environment, borehole diameter, filtration invasion, formation
temperature, mud cake resistivity, conventional interpretation technique, concepts of cut off, porosity,
determination of formation water resistivity, reconnaissance interpretation technique; Fo , Ro logs and
Rx / Rt, graphical interpretation techniques, Hingle plot, Pickett plot, lithology-porosity crossplots,
porosity overlays, MN and MID plots, evaluation of shaly formation and evaluation of gas bearing
formation.

GE758: Gas Fields in the Nile

The offshore Nile Delta basin is considered as one of the most promising province in Egypt which has
an excellent potential gas and condensate reserves for future exploration. This course aims to
characterize the origin of natural gas and to determine whether it is biogenic, thermogenic or mixed
processes which are considered the dominant generation pathways.

GE759: Special Selected Topics in Applied Geophysics (3)
GE760: Special Selected Topics in Applied Geophysics (4)

GE761: Oil Provinces in the Middle East

Geography of the Middle East: What is the location of the Middle East? How does the region appear to
NOT have valuable resources? What is crude oil? Where is it found? In what waterway can most of the
regions oil reserves be found?; The Processing of Oil:What is process that formed oil reserves? Where is
oil stored? What is impermeable rock? Why is it significant to the processing of oil for humans? Why
does the region of the Middle East have so much oil? What is the process to bring oil out of the ground?
What are the top 10 oil producing countries in the Middle East? How could the distribution of the
world’s oil resources cause conflict in our world?; The Human Impact:In general, how has the wealth in
the region from oil benefitted the people in the Middle East? How is the wealth in the region divided
among the people? What countries experience the highest per capita GDP based on their oil wealth?;
The Export Business: Why do exporting countries want control in the oil industry? What is OPEC? Who
are the member countries? What is the mission of OPEC? Why do importing countries want some
control in the exporting of 0il? What is the U.S. doing to protect their energy future? What plan should
be put into place to protect the world’s energy future?
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GE762: Oil Drilling and Production

The course discusses drilling techniques; cable tool, rotary and turbodrilling, mud drilling fluid,fluid
circulation, drilling problems, directional drilling, workover activities, petroleum production; reservoir
mechanism; water drive, gas drive and dissolved gas drive, artificial lift; fluid injection and pumping,
well completion, well production units, casing , tubing, perforation, production facilities, free water level
identification, reserve calculation for oil and gases, formation damage, and well stimulation.

GE763: Sandstone Reservoirs

Tis course focuses on the analysis of carbonate and sandstone depositional textures and the subsequent
diagenetic modifications as the main controls on the pore system evolution, heterogeneity and
complexity. The intricate inter-relationship of the depositional and burial history can be unraveled to
allow the prediction of reservoir facies.

GE764: Special Selected Topics in Petroleum Geology (4)

GE765: Information Technology in Petroleum Industry

nformation Technology (IT) is widely acknowledged to be crucial for efficient operation and
management of all industrial systems. It is one of the most promising industrial sectors of the Indian
economy and India's IT capability is well recognized globally. The demand for IT services has increased
substantially over the years. Oil and gas companies are under pressure to achieve higher returns on their
capital assets in a safe and sustainable manner. They need to drive higher asset reliability, productivity
and performance while managing growing demands as well as competition for oil reserve access. This
paper explores the Information Technology Applications in Petroleum Sector. In particular, it discusses
Information Technology and it applications within Petroleum Industry major sectors such as upstream,
midstream and downstream.

GE766: Basin Analysis

The aim of this course is to introduce basin analysis and the techniques used to reconstruct depositional,
post-depositional, and burial history. The lectures will include: basin formation and tectonic setting,
subsidence mechanisms, sedimentary responses to tectonic activity, and modern examples of basin
types. An introduction to various techniques used in basin analysis will include provenance analysis and
seismic reflection and sequence stratigraphy, Objectives of this course is designed to familiarize students
with the major mechanisms involved in formation, subsidence, and filling of sedimentary basins,
Examine the dynamics of basin evolution in tectonically active settings, including convergent, divergent,
and strike-slip plate margins and interiors, To develop a solid understanding of the major structural,
tectonic, and geophysical processes that produce sedimentary basins, and develop some skills in basin
analysis that allow us to interpret those processes from the stratigraphic record and to emphasize a multi-
disciplinary approach that integrates concepts in structure, tectonics, geodynamics, sediment transport,
and process stratigraphy to help us understand the behavior of sedimentary basins in active settings

GE767: Plate Tectonics Bearing on Hydrocarbon Distribution

This course examines aspects of structural interpretation in different tectonic regimes, from outcrop to
regional scale, using field examples, petroleum industry case studies, seismic exercises and scaled
analogue modeling examples. Key aspects of extensional, inversion and thrust tectonic regimes are
described, analysed and reviewed in the classroom and at outcrop. Appraise different tectonic regimes,
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Recognize and interpret characteristic seismic expressions of different tectonic regimes, Assess the
fundamental geometries of extensional fault systems - planar and listric - in both 2D and in 3D, using
analogues and field examples, Characterise structural styles of inversion and seismic expressions and
assess hydrocarbon trap styles in inverted terranes, Evaluate the fundamental dynamics and
characteristic structural styles of strike-slip terranes and their 4D evolution, Assess the 4D evolution of
thrust systems, thrust wedge dynamics and thrust fault-related folds, Critically assess and Evaluate
seismic interpretations and map interpretations of different tectonic regimes, Judge the effects of
structural development on hydrocarbon reservoirs.

GE768: Fluids in Subsurface Environment

The course concerns the study of fluids; gas, oil and water, chemical constituents of petroleum, natural
gases; hydrocarbon and non hydrocarbon gases, types of crude oils, physical properties of oils, mode of
subsurface water occurrence and chemistry, subsurface temperature and pressure, and subsurface fluid
mechanics.

GE769: Carbonate Reservoirs

This course focuses on the analysis of carbonate and sandstone depositional textures and the subsequent
diagenetic modifications as the main controls on the pore system evolution, heterogeneity and
complexity. The intricate inter-relationship of the depositional and burial history can be unraveled to
allow the prediction of reservoir facies.

GET771: Special Selected Topics in Petroleum Geology (3)

GE775: Applied Groundwater Modeling

This course is designed to provide participants with principles and procedures of groundwater modeling
and the use of computer models for groundwater resources management and protection. The topics will
be provided are: describe process and procedures of applied groundwater modelling; construct numerical
groundwater models using popular modelling tools with hands-on exercises; use groundwater models to
simulate groundwater flow, contaminant transport, and saltwater intrusion with hypothetical examples;
and apply groundwater models for groundwater resources management and protection in real-world case
studies.

GE776: Hydrogeology of Egypt and Arid Areas

Hydrological processes and water balance in arid areas. Ground water, surface water and their spatio-
temporal variations. Agriculture, water requirements and water harvesting in the arid areas. Flash floods
in arid areas catchments. The problem of salinization and ground water pollution. About Egypt, the
topics will be provided are: available water resources evaluation, rainfall, climate conditions, main
drainage basins, aquifers (Geology, hydrogeology, geographic locations, water quality and chemistry,
factors affecting groundwater chemistry, pollution, flow system and recharge sources), environmental
problems related to water use, effect of clime change in surface and groundwater. The aquifer in Egypt
including, Nubian Sandstone Aquifer, Fractured Aquifers, Moghra Aquifer, Nile Vlley and Nile Delta
aquifers and coastal aquifers will be studied. A special part about hydrogeology of Sinai will be
provided.
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GE777: Applications of Geoinformatics (GIS)

Concepts of spatial data, databases, data models, data sources, data acquisition and image analysis are
explored in lectures and reinforced by computer-based assignments. Applications of GIS and remote
sensing to environmental issues are considered. GIS experts map out features of the earth’s surface and
offer guidance for natural resource management. The availability of open data portals means that there is
a vast amount of valuable information available to geologists everywhere. Geoinformatics integrate a lot
of data to extract new information.

GE778: Geodynamics

The course introduces quantitative geodynamics. The overall goal of this course is to provide the
students with a good understanding of geodynamics and surface processes. A first sub-goal of this
course is to provide the students with an intermediate level of understanding of geodynamic processes of
the solid earth plus programming skills in computational methods. A second sub-goal of this course is
for the students to learn how to do a literature study on a topic in geodynamics and/or surface processes.
A brief overview of plate tectonic processes is given. The equation for thermal energy balance for the
lithosphere is developed, and it is shown how the equation may be applied on various geological models
and processes. Vertical movements expressed as uplift or exhumation and the concept of isostasy and
flexural strength are then examined. The mechanics of the crust and lithosphere deformation is covered
including a discussion of plate driving forces, the rheology of the lithosphere, elastic, brittle and viscous
deformation processes. The response of rocks to applied forces is discussed and modelled. Dynamic
processes including lithosphere extension, basin formation, and continental collision are discussed.

GE779: Advanced Environmental Remote Sensing

Environmental Remote Sensing is designed to introduce students to remote sensing science and
technology. It emphasizes mastering fundamental remote sensing concepts and utilizing remotely sensed
data for environmental information extraction and problem solving. Students will develop a basic
understanding and working knowledge of the principles and applications of remote sensing including
satellite  multispectral data sets, matter-energy interactions, radiation transfer theory, image
interpretation, computer-assisted analysis, and remote sensing applications. It will also provide a survey
of the concepts and techniques of remote sensing and image analysis for mapping and monitoring
natural resources, environment and land use and a wide spectrum of geoscientific applications ranging
from meso- to global scale. It will also cover how remote sensing is used as a tool of geo-exploration.

GE780: Water Resources Planning and Management

Introduction; Science of water (Physical and chemical properties of water, Global water, Freshwater use,
Water pollution, Urban water supply and purification of potable water, Drains and wastewater); Water
sustainability and development (Sustainable development and application to rural water supply in
developing countries and  Water and sanitation); Methods and techniques for water management
(Integrated Water Resource Management (WRM) and Methods for testing the water quality); Water and
economics (Value of water, Global financing of water supply, The role of water in cost recovery and
Targeting water valuation); Management for sustainability (Rural water supply in sub—Saharan Africa,
Operation and maintenance) and Case study. The use of remote sensing data in a GIS environment is an
integral and important part for the planning and management.
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GET781: Special Selected Topics in Applied Geology (3)

GE782: Airborne Gamma-Ray spectrometry

The radiometric, or gamma-ray spectrometric method is a geophysical process used to estimate
concentrations of the radioelements potassium, uranium and thorium by measuring the gamma-rays
which the radioactive isotopes of these elements emit during radioactive decay. Airborne gamma-ray
spectrometric surveys estimate the concentrations of the radioelements at the Earth's surface by
measuring the gamma radiation above the ground from low-flying aircraft or helicopters. All rocks and
soils contain radioactive isotopes, and almost all the gamma-rays detected near the Earth's surface are
the result of the natural radioactive decay of potassium, uranium and thorium. The gamma-rays are
packets of electromagnetic radiation characterised by their high frequency and energy. They are quite
penetrating, and can travel about 35 centimetres through rock and several hundredmetres through the air.
Each gamma ray has a characteristic energy, and measurement of this energy allows the specific
potassium, uranium and thorium radiation to be diagnosed. The gamma-ray spectrometric method has
many applications but is used primarily as a geological mapping tool. Changes in lithology, or soil type,
are often accompanied by changes in the concentrations of the radioelements. The method is capable of
directly detecting mineral deposits. Potassium alteration, which is often associated with hydrothermal
ore deposits, can be detected using the gamma-ray spectrometric method. It is also used for uranium and
thorium exploration, heat flow studies and environmental mapping.

GE783: Water Pollution

An understanding of the physical, chemical and biological processes involved during contamination of
water is essential if society is going to effectively monitor and control the effects of pollution using
modern technology and engineering practices. A huge range of pollutants may be released into the
aquatic environment during every day domestic, leisure, industrial and commercial activities and many
of these contaminants are potentially harmful to human health and the environment. In this course, we
will focus on the origins, pathways and consequences of anthropogenic pollutants in the environment as
well as discussing the various approaches to pollution control and remediation. This course will deal
also with groundwater contamination by discussing different factors control groundwater contamination
using DRASTIC model. Also mechanism of pollutant flow and dispersion through the porous media will
be discussed.

GE784: Special Selected Topics in Applied Geology (4)

GE785: Environmental Impact Assessment

Regulation and regulatory framework of the environmental and hazardous - Waste law; Definitions;
policy guidance vs. regulations; role of the states, municipalities and the EEAA, compliance issues; case
studies. Environmental management system (EMS) understanding ISO 14000 scope and definitions;
EMS requirements and environmental policy; cost benefit analysis; environmental planning;
implementation and operation; checking and corrective action; environmental auditing and the
environmental management system in Egypt. Objective and needs of the environmental impact
assessment (EIA); activities involved in EIA, characteristics of impacts); EIA methods, checklists,
overlay mapping, networks, matrices; estimates of resources demand for EIA studies; Recommended
methodologies for rapid EIA; case studies; guidelines for EIA in developing countries; environmental
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impact statement; land evaluation and suitability analysis. Current ecological and environmental
problems that may include the threats to natural resources, energy problem, food problem,
desertification, grazing problem in dessert regions, pollution and global climate change. Sustainable
development, soil quality, waste management, and water shortage problem in the Middle East,
management of water resources in arid lands, human impact and ecosystem restoration.

GE786: Air Pollution

The Burning of Fossil Fuels. Sulfur dioxide emitted from the combustion of fossil fuels like coal,
petroleum for energy in power plants, and other factory combustibles is one the major cause of air
pollution. Air pollution results from a complex mixture of thousands of pollutants. This mixture may
include solid and liquid particles suspended in the air (particulate matter (PM)), and various gases such
as ozone (03), nitrogen oxides (NO2 or NOXx), volatile organic compounds (VOCs), and carbon
monoxide (CO). Types of air pollution: particulate matter, nitrogen dioxide, ozone, sulphur dioxide.

GE787: Near Shore Processes and Environment

The major topics will include coastal environments and processes, coastal management, and field based
investigations. It aims to provide students with an understanding of the coast and the hazards and risks
within coastal environments as well as how these issues impact on coastal management. Distinguish
fundamental understanding of oceanic processes and interaction between oceans, atmosphere, and
coastlines. Assess the extent of global coastal changes (natural and human-caused) and their effects on
coastlines. Discuss how coastal areas should be best managed to balance human interest with protecting
valuable habitats for wildlife and fisheries.

GE788: Mineral Resources and Environment

Geologic, economic, societal, and environmental issues related to the production and consumption of
mineral resources. The geologic and economic nature of commercial concentrations of metals and
industrial minerals will be the focus of the course. Probable topics include natural controls on mineral
resource localization, modern resource-forming systems, economic evaluation, resource extraction,
environmental issues, mineral exploration, etc. Lab exercises typically involve studies of selected
mineral deposit types, including representative sample suites and economic evaluation.

GE789: Marine Pollution

Land-based sources account for the 82% of the total marine pollution. Pollution from vessels can take
the forms of oil, chemicals, lost cargo and equipment, sewage, garbage, fumes and invasive exotic
species. Dumping is the deliberate disposal of wastes at sea. Offshore activity generates minor pollution
primarily through the use of oily drilling muds and by production blow outs. This course introduces you
to the international legal framework on marine pollution, which covers global and regional legally
binding and non-legally binding agreements addressing different sources of pollution. At the end of this
course, you will be able to: 1. Define and distinguish different sources of marine pollution 2. Identify
global and regional agreements and initiatives addressing marine pollution.

GE790: Management of Protected Areas

Protected areas are a mainstay of global conservation policy, with more than 14% of the terrestrial realm
and 4% of the marine realm under some type of protection. In this module students will be introduced to
the key concepts needed to understand protected area management and policy at the national and
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international level. The following indicative topics will form the basis of lectures, seminars and field trip
around which the module will be taught: the history of protected areas and relevant international policies
and commitments; current definitions of protected area based on management categories and governance
types; management planning and measuring protected area management effectiveness; economic issues
relating to protected areas; designing protected area networks to form representative ecological
networks.

GE791: Waste Disposal Management

This course deals with major problems of pollution of the atmosphere, water, the land surface and the
food chain. It covers processes responsible for the occurrence and release of pollutants in the
environment, dispersion mechanisms, the hazards associated with different types of pollutant, problems
of accumulation of toxic substances, and procedures for the reduction of emissions and remediation of
contaminated environments. Waste Definition, Generation, Effects, Management Options (General and
legal definitions- Sources & waste generation — physiochemical properties of municipal solid waste and
hazardous waste)- Waste Compositions, quantities, and classifications- Effects of in-proper management
-Relevant environmental regulations for waste disposal, Site Investigations. Landfills
construction/design, base liner system and the leachate collection system, operation, aftercare, closure
and re-cultivation, and the interaction of contaminants and the environment. Soil contaminant retention
capacity - Geotechnical aspects. Water balance control of landfills. In situ stabilization (aeration,
methane-oxidation, water balance control) of landfills. Facilities of landfills, the monitoring system.

GE792: Energy Resources and Environment

The course is an introduction to further studies in energy and environment, and therefore it will give an
overview and a broad understanding of the subject area. It will provide an overview of: -The
environment as a framework for energy.Energy resources and energy use. Methods of production as well
as environmental impacts for electrical power, thermal energy and cooling. Heat and cold, production
methods and environmental impacts. Energy conversions in industry and buildings. Energy flexibility
and transport of district heating. Electrical energy, electricity as energy carrier and the infrastructure
associated with this. Energy balance and environmental accounts. With the fight against global warming
and the need to reduce our CO2 emission, we have to find new ways of producing energy in a
sustainable way. Geothermal energy is a renewable resource that can help to reduce our impact on the
planet. The exploitation of geothermal energy is closely linked to the geological context. Mostly, the
direct use of hot water or steam for the production of electricity or heat is limited by the access to hot
fluids at accessible depth, what is mostly related to the tectonic and geological context. Its exploitation is
also directly linked to the property of the rocks such as the permeability and the geochemistry of the
fluid. More recently, the use of low temperature systems (10-30°C) has started to increase. Those
systems are using rocks and groundwater combined to heat pumps to produce heating and cooling for
buildings. In this course, we will discuss the different geothermal systems and the contexts in which they
can be exploited, highlighting the role of the geologist and hydrogeologist in the production of
sustainable energy

GE793: Special Selected Topics in Environmental Geology (3)
GE794: Land Use and Decision Making
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From local (municipality-level) to global scales, planners wish to understand likely trajectories, patterns,
and impacts of land-use change in urban areas. Planners use such information to evaluate the likely
social and environmental impacts of current growth trends, to conduct scenario analysis to understand
hypothetical future growth trajectories, and to design policy interventions to steer urban areas towards
desired change trajectories. A variety of fine-scale spatial modeling methods have been developed to
support these goals. This course provides an introduction to such models and their application to
planning and policy analysis. This is a one term course with credit weight 0.5. Course meetings include
2 hours of lecture and 1 hour of GIS/spatial modeling lab per week. Course Objectives: Having
completed the course, students should be able to critically review and interpret an urban simulation
model, whether presented in a report or scholarly article. They should have an understanding of the input
data requirements, the ways in which the model output can support planning and policy analysis, the
spatial, temporal, and human scale over which the model operates, the disciplinary scope of the model,
and the strengths, weaknesses, and limitations of the modeling technique used. Students should also be
able to discuss and analyze applications of urban simulation models to particular planning case studies.

GE795: 3D Modelling of Structural Geology

Description, classification, and interpretation of geological structures such as faults, folds, foliations,
lineations, shear zones, kinematic indicators, and the relationships between such structures and tectonic
phenomena such as compressional mountain building and extensional basin formation. Visualisation and
calculation of folded and faulted rock units, especially how these appear on geological maps and cross
sections. This course includes study of: Structures developed during mainly brittle deformation in the
upper crust and the geometry/architecture of structures that develops during fracture and fault growth.
Analyses of various tectonic provinces (extension, strike-slip, contraction, diapirism) and their
sedimentary basins. Deformation mechanisms operating in faults and how they impact fluid flow.
Importance of kinematic indicators and fault dynamics. Relationships between faults and earthquakes.

GE796: Special Selected Topics in Environmental Geology (4)

GE797:Kinematic Analysis of Structural Geology

The purpose of the structural model is to illustrate the location, orientation and character of major
geologic structures, as well as identify the spatial distribution of features that make up the rock mass
fabric (i.e minor faults, folds, foliation). The identification of patterns or spatial trends in rock mass
fabric allows the selection of structural domains. The goal of paleostress analysis is to derive the
direction of slip on a fault, using basic fault data collected in the field, There are many methods of
paleostress inversion, which outline different approaches to the problem, however they are all based on
similar assumptions: Slip on a fault plane occurs in the direction of the resolved shear stress, Individual
faults do not interact — movement on one fault is independent of another, The blocks bounded by the
fault planes do not rotate, The stress field activating the faults is time-dependent and homogeneous.
Analysis, interpretation and application of structural data will be undertaken along with analysis of
metamorphism in the field and in thin sections. Practical classes will focus on petrological and fabric
description of deformed and metamorphosed rocks at both hand specimens and thin sections scale.
Important concepts that will be discussed include the controls on metamorphism, fluid-rock interaction
and mineral reactions, metamorphic and deformation fabrics, deformation mechanisms, lithosphere
rheology.
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GE798:Advanced Structural Geology

The course includes a quantitative approach of stress and strain in various tectonic setting, advanced aspects of
rock deformation and rheology in the light of brittle, ductile and plastic deformation processes, an appraisal of the
spectrum of complex deformation geometries, approaches of balancing and restoring deformation, as well as
aspects of climate-tectonic interaction. Structural Geology and Tectonics examines the deformation of earth’s
lithosphere. The course aims to provide advanced theoretical aspects of rock deformation. Besides quantitative
aspects of stress and strain analyses, the broad spectrum of deformation complexities in contractional, extensional
and strike-slip regimes at various scales are highlighted. The course provides an in depth understanding of the
rheological properties of the lithosphere, including brittle and plastic deformation processes at the microscale. At
the macroscale, the interaction between climate and tectonic is discussed. Lectures are accompanied by a series of
practical with the objective to apply and strengthen the gained knowledge in various exercises.

GE799: Structural Geology and Mineralization

Distribution and characteristics (especially mineralogy, morphology, and structure) of major mineral deposit
types with background on structural techniques. Emphasis on application to mineral exploration and
development. Laboratory exercises stress recognition of major mineral deposit types, zoning, and grade patterns;
and use of structural techniques in mineral deposit exploration and development. Identifying common ore and
alteration minerals and rock types; Recognizing major ore deposit types from hand specimen, map, and outcrop
characteristics, Recognizing simple geological structures from map data, Solving simple structural problems (e.g.,
fault offset, unit strike & dip, unit thickness) from map data; and Understanding the importance and limitations of
models in mineral deposit exploration and development. Study structural controls of ore deposits.

GE7100: Egypt in the framework of global tectonics

This course describes the role of global tectonics in the tectonic and geologic history of Egypt. The major global
tectonic events that affected the geology of Egypt are described chronologically, emphasizing the regional
geological implications of each event. The major geological features of Egypt in terms of the interaction of global
tectonics. Egypt and a new phase of the Wilson cycle of opening and closing of oceans.

GE7102: Remote Sensing Detection & Analysis of Structures

Definition and Overview of Remote Sensing and Remote Sensing Systems, Electromagnetic Radiation, Terms
and Definitions, Laws of Radiation, EM Spectrum, Sources of EMR , Interaction between EM Radiation and
matter, Reflection, Absorption and Transmission , Interactions between EM Radiation and Atmosphere,
Atmospheric windows, Spectral Signatures for common LULC features, e.g., Water, Soil, Vegetation and Snow
Instruments for ground truth data collection (e.g., instatherm, spectroradiometers, etc.) Principles of visual
Interpretation of aerial photos and satellite imagery Recognition Elements and Interpretation keys for Visual
Interpretation, Interpretation of Multispectral Imagery and High resolution data, Remote Sensing Systems -
Active and Passive Systems, Imaging and Non Imaging Systems, Concept of Resolutions in RS - Spatial,
Spectral, Radiometric and Temporal Orbits and Platforms for Earth Observation Radiometric, geometric and
atmospheric errors; Image Quality Data Reception, Types of Data Products (e.g., Spectral Indices, Orthoproducts,
Pan Sharpened Products, etc.). Active remote sensing and structural elements extraction, Automatic extraction of
structural elements and mapping using GIS, structural data modelling and analysis.

GE7104: Deformation Belts in the Egyptian Nubian Shield
This course reviews some of the major shear zones existed inside the Egyptian Nubian Shield (ENS). It addresses
also the Allagi-Heiani Suture which is regarded as the western segment of the enormous arc-arc Allagi—Heiani-
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Oneib- Sol Hamid-Yanbu Suture Zone. The shear zones are dealt with through two main groups; syn-accretion-
and post-accretion shear zones. The first group is manifested by the NNE-oriented Hamisana Shear Zone, whereas
the second group is typified by the Najdrelated NW-trending Shear Zones, such as Hodein-Karite, Nugrus- and
Atallah-Shear Zones, as well as by the relatively younger ENE- (to E-) trending shear zones and shear belts, such
as Mubarak-Barramiya Shear Belt and Abu Dabbab Shear Zone.
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First Semester

. Hours/Week
Code Course Title ec. ‘ Prac. ‘ Crod
Obligatory: 8 Credits
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Al Lialat § A8) pral) e haal) HUas
Total Credits 12
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BO501: Medical Microbiology

The aim of the course is to provide general knowledge about the pathogenesis of medically important
microorganisms including bacteria, fungi, viruses, rickettsia and protozoa. The symptoms of diseases
caused by microbial pathogens and their diagnosis will be addressed. In addition, the immune-biology of
the major microbial diseases, with emphasis on their ways and means of their prevention will be studied.
Collection of clinical samples, types of media, isolation of gram positive and gram negative pathogens.
Studying types of superficial fungi and dimorphic fungi.

BO502: Applied mycology

This course gives an opportunity to learn how secondary metabolism for nutrients is achieved in fungi. It
provides the students of microbiology with an understanding of the basic principles of the core of
different beneficial fungal metabolic products.

BO503: Advanced Mycology

This course will introduce information about the fungal population’s diversity and speciation, isolation
of fungi from the environment and identify them using morphological and molecular approaches,
consider evolutionary relationships among different groups of fungi, their ecology and significance to
humans. It explore fungal lifestyles, their reproduction, and the ways that fungi use to communicate
with each other and with their symbiotic partners.

BO504: Immunology and Virology

This course gives opportunity to provide students with understanding of the basic principles of
immunology and virology in the experimental design of immune response during viral infections. Also,
studying viral mechanisms of infection and how to diagnose it with giving examples for different
families of viruses.

BO505: Applied bacteriology

This course gives students the aspects of biocontrol of pests and pathogens and the role of
microorganisms in treatments of wastes and hydrocarbons in general. In addition, the economic
importance of the application of bacteria in food and diary industries, tumor treatment, plant breeding
and nitrogen fixation. It provides students with basic knowledge about bacterial toxins and vaccines.

BO506: Microbial Physiology

This course explore the fundamental principles of fungal physiology especially spore germination,
dormancy, stimulatory substances, heat shock, fungicides, and chitosan applications. This course gives
an opportunity to explore the fundamental principles of physiology of bacteria with reference to
nutrition, growth and metabolism.

BO507: Methods and Instruments in Microbiology

This course gives an opportunity to provide students with basic knowledge of different chromatographic
techniques, basis of electron microscope and its applications, and useful instruments used in the field of
microbiology.

173



BO508: Algae and their applications

This course explore the fundamental principles of algal classification depending on the photosynthetic
pigments, food storage, chemical structures of cell wall, and evolution of thallus, evolution of sex organs
and flagella, fine structure of algal plastids, biochemical taxonomy of algae based on pigments, lipids
and carbohydrates; and provide the students an understanding of the basic principles of algal physiology,
and core of what are algae and how they live, reproduce and cultivation. Algae as a promising biological
tool for the production of metallic nanoparticles with diverse potential applications in various applied
fields especially in biomedical areas, clinical diagnostics, biotechnology, water treatment, agriculture
and other areas such as electronics, cosmetics, paint, packaging and coating.

BO509: Microbial toxins
This course will give a spot on the severity of microbial toxins produced in contaminated food, textile,
and paper industry; and their characterization, detection methods, and expected hazards.

BO510: Microbial fermentation
This course develops the modern experimental approaches in microbial fermentation, selection and
preservation of microorganisms and production of useful materials.

BO511: Laboratory safety

This course deals with parameters of safe handling of microorganisms during there cultivation,
preservation, and extraction, or antimicrobial testing. That will control the spread of microbial elements,
and save the microbiologist social hygiene.

BO512: Phytopathology

This course explores the principles of plant pathology in terms of disease cycle, how pathogen attacks
plant, Chemical weapons and mechanical forces exerted by pathogens on host tissues, microbial toxins
in plant diseases, plant defense against pathogens and methods for controlling plant diseases.

BO513: Biochemistry

This course covers the classification, nomenclature of enzymes, vitamins and the biochemical pathways
involving coenzymes. It develops understanding of the processes of digestion and metabolism of
carbohydrates. It gives a description of digestion of proteins and metabolism of amino acids. It acquires
knowledge of the digestion of lipids, metabolism of lipids and metabolism of nucleotides.

BO514: Biostatistics and Bioinformatics

This course aims to strengthen the ongoing University research in the area of life sciences. It aims to
develop an expert manpower to help bioinformatics industry, academia and thereby society, create an
advanced research facility to carry out research in frontier areas of bioinformatics and computational
biology; teach computer applications, including resources that exist on the internet; instruct some of the
basic algorithms and programming concepts that underlie these problems. In addition, this course will
introduce the students to data analytic and applied statistical methods commonly used in industrial and
scientific applications. The module will focus on computer-aided data analysis using comparisons
between batches, analysis of variance, regression and correlation. The module will also deal with
estimation and hypothesis testing, multivariate analysis, and nonparametric techniques. Various concepts
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including, approximations and errors (accuracy and precision; errors; blunders, formulation error, and
data uncertainty) will be presented as well.

BO515: Desert Ecosystems

Geography of arid lands; Climatic and biological classifications; Flora and Fauna; Biological resources
of arid lands; Land uses in arid lands; Impact of man and desertification; Combating desertification;
Case studies in the deserts of Egypt and the Middle East; Desert geomorphology and landscape; Non-
biological resources of arid lands; Minerals, energy and water; Culture and demography of desert
population. This course will include one week field training in a desert reserve.

BO516: Wetland Ecosystems

Wetland overview, Wetland criteria, Methods in wetland research, some case studies in the
Mediterranean wetlands, Egyptian wetlands (distribution, structure, services and management plans).
This course will include one week field training in a wetland reserve.

BO517: Ecosystem Services

This course will include the study of the following topics: defining ecosystems services, provisioning
services, regulating services, cultural services, biodiversity and ecosystem services, developing
mechanisms for managing ecosystem services, payment for the ecosystem services.

BO518: Environmental Impact Assessment

Definition: Objectives and needs of environmental impact assessment (ELA); Activities involved in EIA
(major components and subcomponents, characteristics of Impacts); EIA methods, Checklists, Overlay
mapping, networks, matrices; Estimates of resources demand for EIA Studies; Recommended
methodologies for rapid EIA; Case studies; Guidelines for EIA in developing countries; Environmental
impact statement; Auditing; Land evaluation and suitability analysis.

BO519: Biostatistics

Statistical definitions, sampling of attributes, distributions (Normal, Binomial, Poisson), and tests of
significance, analysis of variance, experimental designs, association between variables, curve fitting and
the method of least square, multiple and partial correlation and regressions, and analysis of time series.

BO520: Multivariate Analysis (1-2-2)

Introduction, Similarity coefficients (Jacquard and Sorenson coefficients, Euclidean distance),
Classification methods (agglomerative clustering and Twinspan), Ordination methods (PCA, DCA and
CANOCO), Direct gradient analysis, Training on some software dealing with multivariate analysis (e.g.
CAP).

BO521: Remote Sensing and its Ecological Applications

The concepts and fundamentals of remote sensing; aerial photo-interpretation; Multispectral scanning
and spectral pattern recognition; Image processing and applications of remote sensing; Geographic
information systems (GIS); Data input, verification and storage; Methods of data analysis and spatial
modeling; Implementation and application of GIS.

BO522: Environmental Pollution
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Introduction to the atmosphere, the endangered global atmosphere, food chains and webs, Nature and
mitigation of air pollution, Nature and mitigation of soil and water pollution, Noise pollution, food
pollution, Current status of the environmental pollution in Egypt with emphasis on waste pollution.

BO523: Plant Resources and Their Conservation

The diversity of nature and need for classification; Principles of taxonomy; The Theory of classification;
Classification systems; Orders and families of flowering plants (detailed examples of families of
economic importance); Flora of Egypt; Agricultural ecosystems and food production; Forests and
woodlands; Natural rangelands; Plant genetic resources; Traditional uses of plant resources;
Conservation of plant resources.

BO524: Microbial Resources

This course aims to develop students’ skills in the management of microbial resources including storage
and identification of microorganisms and management information, as well as to strengthen the linkages
among culture collections.

BO525: Animal Resources and Their Conservation

Division of the animal kingdom into different phyla and the general characters of each phylum;
Phylogeny (the evolutionary histories of the various phyla); Distribution of the different phyla; Animal
diversity and food chains (eg. Phylum Arthropoda-class insect); Animal natural resources; Conservation
of animal resources.

BO526: Geological Resources and their Conservation
An overview, Ground water resources, Rock and mineral resources, Petroleum geology, Fossil fuels,
Mining and querying, Medical geology, Geological resources in Egypt.

BO527: Geology, Geomorphology and Hydrology

Principles of physical geology, Desert environment from the sedimentological point of view, Principles
of field geology and field surveying; Types of aerial photographs and maps; Photo-interpretation of
aerial photographs, and applications using stereoscope. The course will introduce students to the study
of landscapes and the variability and impacts of hydrological and geomorphological processes; Methods
and tools for measuring components such as precipitation, evaporation and transpiration.

BO528: Conservation of Animal Genetic Resources

Endangered and extinct species (genetics and extinction), Genetic diversity, Evolutionary genetics of
natural populations, Genetic consequences of small population size, Taxonomy in conservation biology,
Genetic management of endangered species, Captive breeding and reintroduction.

BO529: Conservation of Plant Genetic Resources

Endangered and extinct species (genetics and extinction), Genetic diversity, Evolutionary genetics of
natural populations, Genetic consequences of small population size, Taxonomy in conservation biology,
Genetic management of endangered species, Captive breeding and reintroduction.

BO530: Geographical Information System (GIS) and its Ecological Applications
This course deals with different aspects related to the use of remote sensing and GIS in spatial ecology
by using the Free and Open Source Software GRASS GIS. By the end of this course, students will have
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the capacity to deal with ecological patterns and processes by using GIS and remote sensing algorithms.
The increasing availability of open ecological and geographical data through networks such as the
Global Biodiversity Information Facility (GBIF, http://www.gbif.org); or the Data Observation Network
for Earth (DataONE). In using a shared open-source code for testing these ecological theories,
researchers can be sure that their results are reliable and also that the code they have used is robust.
Students will be able to process spatial and ecological data by free and open source algorithms. The
course is mainly practical, but based on robust theory.
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bl 2 gle 4 piualed) mol o

(Phycology): witakll ale 4 aghall (2 jualal) galiz 1

First Semester

. Hours/Week
Code Course Title Cec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO601 |Methods in Algal Research | (1) Qadall 4 3 Gdke Goh| - 4 2
BO603 |Biodiversity and Ecology of Algae Qllalall g g allg il | 2 - 2
BO605 |Phycoremediation Aspects Qllalall 4 pall dslladdl | 2 - 2
BO607  [Biochemistry of Algae | (1) Alablldy g sl | 2 - 2
Optional: Select 4 Credits
BO609 |Applications of Algae and Nanotechnology = #Ull sl 5 Qllakall clanki| 2 - 2
BO611 |Algal Biofertilizers and Biopesticides ) 5 i 5
lladall pe g gl YT e s 4 gaall Cluadiall
BO613 Oxidative Damage and Antioxidative Systems in Algae ; ) ] )
lladall 8 5200SY) Clias 5 g2uSll) ) )
BO615 | Biostatistics (2) Lsall bl 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO602 - Methods in Algal Research Il llabll A ) Adde Goh | - 4 2
BO604 - Algal Biofuels and Bioenergy Qllalall e s sall 0l zlu) |1 2 2
BO606 - Algal Biotechnology Lo dglly Qllalall| 2 - 2
BO608 - Biochemistry of Algae |1 (2) Aabll g sl 2 - 2
Optional: Select 4 Credits
BO610 - Physiology of Alga Qllalall ba gl | 1 2 2
BO612 - Algal Symbiosis and Allelopathy Jabiall il 5 lladall ae JilS3l | 2 - 2
BO614 - Photobioreactors: design and applications ) i 5
il g aranaill 1445 guall 4 guall e Laal)
BO616 - Scientific Writing and Presentation Qalall g el pAdasl | ] 2 2
Total Credits 12
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First Semester

(Genetics) 480N 431l 8 aglal) b piualall malin 2

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 8 Credits
BO617  |Methods in Genetics | 1 &)l (& deadinaal 3ok - 4 2
BO619  |Advanced Plant Molecular Biology Ll dgludya baslon | 2 - 2
B0O621 |Advanced Genes Technology Lodiiall iliall 4w | 2 - 2
BO623  |Molecular Breeding for Stress Tolerance — 2ea¥) Jesildy jall il 4y 55 | 2 - 2
Optional: Select 4 Credits
BO625 |Plant Molecular Systematics ol alall caias) ] 2 2
RNA.: Biology and Applications
80627 0 gl el Ja5 ik Ul 2 || 2
BO629 |Genetic Variation and Evolution skaill g 431 fl bl | 2 - 2
BO631 |Molecular Genetics of Microorganisms dggall clalsllan sl 84l 2 - 2
BO633 |Plant Cell, Tissue, and Organ Culture bl dana¥ly LAl Ael 5 | L 2 2
BO635 |Biostatistics (3) gl elaall 2 - 2
Total Credits 12
Second Semester
Hours/Week
Code Preq. Course Title
g Lec. | Prac. | Cred.
Obligatory: 8 Credits
- - . IR IEE PR CINICINA]
BO618 2Methods in Genetics 11 E SR PORESNON TRV ) 4 )
- Bioinformatics and Computational Genomics
80020 A e I e e
- Plant Biotechnology and Crop Improvement
BO622 sl Cpren g dlall 4y gaal) 4yl 2 ) 2
BO624 - Advanced Plant Cytogenetics Lediladpladilyy | 1 2 2
Optional: Select 4 Credits
BO626 - Population and Quantitative Genetics DilEal) 8) 5 g AN &)l 2 - 2
BO628 - Genetic Resources and Crop Evolution Jeslaall 5 shis 48 Jpall| 2 - 2
BO630 - Mutagenesis and Mutational Breeding Akl lall Ay 5 bl 1 2 2
- Molecular Plant-Microbe Interactions
BO0%2 il Al gy o ceta| 2| T |2
BO634 - Genetics of Organelles ol )51 2 - 2
BO616 - Scientific Writing and Presentations sl s daladl Al ] 2 2
Total Credits 12
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(Plant Physiology) 1<l L gl gaud A aglal) 3 joicalall mali 3

First Semester

Hours/Week
Lec. | Prac. | Cred.

Code Course Title

Obligatory: 8 Credits

BO637 | Methodology in Plant Physiology | 1 bl b sl gud ddplee 35l - 4 2
Advanced Water Relations and Mineral Nutrition
B0O639 5 ) slite Aitea At Aile cliDle 2 - 2
Advanced Photosynthesis and Energy Bioconversion
BOG641 / » AUl Y g5 adile S gain 3L 2 i 2
BO643 |Advanced Plant Growth and Stress Hormones AgaYly saill Clise | 2 - 2
Optional: Select 4 Credits ‘
BO645 [Plan Secondary Metabolites cllall & o Sl gyl | 2 - 2
BO647  |Plant Biochemistry i dea cbasS| 2 - 2
BO649 |Cultivation Techniques in Microbiology il ki) )y ook | 1 2 2
BO651 |Soil Science and Soil Microorganisms 4l Agdall il g 4 il le | 2 - 2
BO653 |Biostatistics (4) Lgall slasyl| 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO636 - Methodology in Plant Physiology |1 2 Gl ba gl gud ddplee k) - 4 2
B0O638 - ROS and Antioxidants in Plants  33uSY1 cilabias g 5_all eansY) 05 | 2 - 2
BO640 - Plant Responses to Abiotic stresses — 4saall e clalgadd clall st | 2 - 2
BO642 - Advanced Plant Tissue Culture aglall dawallde) 5| 1 2 2
Optional: Select 4 Credits
BO644 - Phytoremediation Gl aladinl 4y pall dalladll | 2 - 2
BO646 - Mechanisms in Plant Defense GEY) A g liall ) Sl | 2 - 2
B0O648 - Allelopathy and Allelochemicals Gl G Jaliiall Sles Ll |2 - 2
BO650 - |Plant Cell Walls and Membranes gl 4 slall 4pze Yy paall | 2 - 2
BO616 - Scientific Writing and Presentation Qalall g el pddasll | 2 2
Total Credits 12
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(Plant Ecology and Flora) :1 sl g 480l 4l 8 aghall 3 pfcalall malip 4

First Semester

. Hours/Week
Code Course Title Cec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO655 |Methods in Plant Ecology | 1 st ) Bddee 35k | - 4 2
BO657  |Population and Community Ecology Al Glediaal g Sleleallday | 2 2
BO659 |Soil Quality 4l B 1 2
BO661 |ldentification of Plants and Seeds ol clilall cayjes | ] 2
Optional: Select 4 Credits
BO663 |Egyptian Agro-biodiversity AR il 1 2 2
BO665  Plant Water Relations Al ) L) 1 2 2
BO667  |Palynology Gl yiall ale 1 2 2
BO669  |Wetland and Desert Ecology s otaall s dda ) ol Y1 A 2 - 2
BO671  |Biostatistics (5) 4 sall clasll 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO652 - Methods in Plant Ecology Il 2 4t ) Addee 3ok - 4 2
- Geomorphology and GIS applications
BO654 GIS I clapliy a5l 5 ) s sanl) 1 2 2
BO656 - Environmental Impact Assessment el Y a1 2 2
BO658 - Climate and climate changes Lalidl il il g Ll 2 - 2
Optional: Select 4 Credits
BO660 - Important plant areas of Egypt e b daedl dglall gllidl | 2 - 2
B0O662 - Multivariate Analysis 2l Gl a3 | 2 - 2
BO664 - Egyptian Protectorates and Historical Plants ) i )
doa Ul il 3 4 paall Cilasall
BO666 - Physiological Bases of Plant Growth il el dan gl gpnadll eI | 2 - 2
BO616 - Scientific Writing and Presentation dgalall g el g4l | 2 2
Total Credits 12
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(Biotechnology) :dsssadl 4588 3 aglal) & el pali 5

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO673 |Methods in Biotechnology | 1 dsal) @l 8 dadiie 3ok| - 4 2
BO675 |Advanced Molecular Biology shie iy s baslon | 1 2 2
BO677 |Advanced Enzymology kil Gl 3y ale | 2 - 2
BO679 |Advanced Biochemistry | | dediie dypn sliasS | 2 - 2
Optional: Select 4 Credits
BO681 |Advanced Bacteriology and Virology —_skiall il syl 5 Ly il e 2 -
BO683 [Advanced Mycology and Phytopathology 3 shie i il el g iy ylad | 2 -
BO685  |Stress Physiology and Bioremediation ’ ] »
4 gall dadlaal g 2l L 5l s
BO687 |Food and Water Biotechnology 1 5 )
obiall Aallaa 5 o122l deliva 8 4y gual) Al Cilanlas
BO689  |Biostatistics Lsallsbasl | 2 - 2
Total Credits 12
Second Semester
i Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO668 - Advanced Topics in Hormones Cligayell | 2 - 2
BO670 - Advanced Nano Biotechnology Al dgally gl Qe |2 - 2
BO672 - Advanced Biochemistry Il 2 dadfie 4y g cliaS | 2 - 2
BO674 - Advanced Topics in Hormones Cligayell | 2 - 2
Optional: Select 4 Credits
BO676 - Advanced Phycology and Uses of Algae  Lilukiy shiall Qlladall ole | 2 - 2
BO678 - Advanced Cell and Tissue Culture edile il Al de) 5| 2 2 2
BO680 - Advanced Immunology pdiall delidll ple | 2 - 2
BO616 - Scientific Writing and Presentation Agalall g pell 40l | ] 2 2
Total Credits 12
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(Microbiology): ¢ s snsSsall (2 aslal) (B pualal) mali .6

First Semester

Code Course Title Lec.Hrl;rrZXVreiére q
Obligatory: 8 Credits
BO691 [Methods in Microbiology | 1 2slsms Sl Sddee 3k | - 4 2
BO693 |Advanced Bacteriology Al Sl ple |2 2
BO695 |Advanced Mycology piiall il yladll Gl | 2 - 2
BO697  |Biochemistry Lea eS| 2 - 2
Optional: Select 4 Credits
BO699 |Fungal Metabolites Lhdll ¥ @il | 2 - 2
B0O6101 |Microbial Nanotechnology s Sl Ayl Laslgi€ill e | 2 - 2
B0O6103 |Food Microbiology LY baslong Se | 2 - 2
BO6105 |Biostatistics (1) gall sbasl| 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
BO682 - Methods in Microbiology I 2 s Sl Gddee 3| - 4 2
BO684 - Fungal Phytopathology A bl ) il el ple | 2 - 2
BO686 - Virology and Immunology Aeliall g g il ale | 2 - 2
BO688 - Microbial Physiology Aadal QLilsll s glsad | 2 - 2
Optional: Select 4 Credits
BO690 - Bacterial Phytopathology LS Sl al pal ple |2 - 2
B0O692 - Medical Microbiology dphll ba g Saall | 2 - 2
BO694 - Microbial Bio-fuels oSl Gl @l 2 - 2
BO616 - Scientific Writing and Presentation Qalall g el pddasll | 2 2
Total Credits 12
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BO601: Methods in algal research |

This course aimed to: overview the classification of algae, their different types and habitats, how to
collect microalga and seaweeds and cultivation and preservation methods. To identify different types of
culture media and their suitability for growing each group of algae and determine the effect of different
environmental conditions on algal growth and metabolism (biochemical products). In addition, to
describe different methods to measure algal growth and methods of extracting and estimating their
phytochemical and biochemical contents.

BO602: Methods in Algal Research 11

This course aimed to: Study in details the effect of environmental conditions on extracting and
estimating each biological content in algae separately, studying the biological extracts and analyzing
them chemically to find out the active substances in them; methods the applications of these materials in
various fields, whether medical, pharmacy, commercial, industrial, etc.

BO603: Biodiversity and Ecology of Algae

This course gives an opportunity to explore the different methods used in systematic of algae with
reference to occurrence and distribution in fresh water habitats and bases of algal classification. It also
aims at developing written, communication skills, and the ability to obtain information, integrate it, and
cogently present an argument pertinent to a specified theme in botany.

BO604: Algal Biofuels and Bioenergy

This course gives an opportunity to explore the algal biofuels (as categorized into bio-ethanol, biogas,
bio-hydrogen, biodiesel and bio-oil) as a clean, nature friendly, cost effective solution to other fuels. It
provides students with the fundamental knowledge about the conditions affecting fat, oil production
from algae. Also to compare its advantages over land-based biomass crops conversion process, kind of
energy and economic return from the product.

BO605: Phycoremediation Aspects

This course aims to explore the ability of biological using of different algal species as an eco-friendly
and low cost treatment for bioremediation of harmful chemicals and diferent pollutants from wastewater.
Cultivation of different algal strains on wastewater (as an algal growth medium) to minimize the large
volume of water needed for algal growth. The course also aims to study the characters of the strains used
for wastewater treatment, and to know factors affecting the process and the various end-uses to which
the algae biomass from sewage and wastewater can be put to (for example: production of biofuel and
other useful bio products). Like plants algae need large quantities of nitrates and phosphate to support
their fast cell cycles also some certain heavy metals are important for photosynthesis and different
metabolic activities, so that we will study mechanism of algae to uptake large amounts of heavy metals
from soil . Furthermore, the biodegradations of pesticides by algae will be discussed.

BOG606: Algal Biotechnology
This course aims to know, and to be able to demonstrate knowledge on the biotechnological potential of
micro and macroalgae, to solve some economic problems, with an emphasis on human nutrition,

aquaculture, feed, phycocolloid industry and as environmental tools. To understand the importance of
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correct identification of the organisms used in biotechnology; use and cultivation of macroalgae; algal
immobilization and its applications. Furthermore, to assess exemplification of cultivation for production
of biomass, harvesting and drying methods and processing biomass for various applications and utilities
of algae.

BO607: Biochemistry of Algae I

This course aims to develop an understanding of the machinery (i.e. the enzymes and the genes that
encode them) required to synthesize biochemical compounds such as pigments (chlorophyll, carotenoids
and phycobiliproteins), carbohydrates, proteins, amino acids, lipids, waxes, glycerol, vitamins, and
toxins. Furthermore, to understand how this machinery is regulated by environmental conditions, and
gain insights as to how the biosynthetic enzymes evolved and (or) have been spread through different
algal species.

BO608: Biochemistry of algae 11

This course is the proceedings of Semester one course of Biochemistry of algae | concerns with the
biochemistry of algae and cyanobacteria. It covers topics such as the flexibility and variety of algal
metabolism, metabolic control, extracellular products and some aspects of biotechnology. Topics in this
course include reviews of studies with marine macroalgae, as well as the microalgae and the prokaryotic
cyanobacteria (blue-green algae). Individual topics extend from osmoregulation, uptake and utilization
of nitrogenous compounds, lipid metabolism, tetrapyrrole biosynthesis, photosynthesis, respiratory
electron transfer, nitrogen fixation, enzyme regulation, cyanobacterial storage bodies, nutrient
interaction in the fresh, marine and soil environments, and production of secondary bioactive
compounds.

BO609: Applications of Algae and Nanotechnology

This course gives an opportunity to explore algae-mediated biosynthesis of metallic nanoparticles
providing further knowledge of this applied science, i.e. phyconanotechnology. Algae as a promising
biological tool for the production of metallic nanoparticles with diverse potential applications in various
applied fields especially in biomedical areas, clinical diagnostics, biotechnology, water treatment,
agriculture and other areas such as electronics, cosmetics, paint, packaging and coating.

BO610: Physiology of algae

This course gives an opportunity to explore the fundamental principles of physiology of algae with
reference to its growth, nutrition, photosynthesis, growth regulators and various metabolic pathways.
Also students will gain the fundamentals of the algal cultivation systems; strain selection; algal growth
rate; optimization of nutrients and scaling up for large-scale cultivation of algae.

BO611: Algal Biofertilizers and Biopesticides

This course gives detailed information about algalization technology. Use of cyanobacteria (Blue-green
algae), micro and macroalgae as agricultural biofertilizers, and benefits of algalization on crops, soil
characteristics and aggregation will be considered. Method of preparation, application and its advantages
over inorganic fertilizers. Role of hormones in algal biofertilizers as plant growth regulators (PGR).
Genetically modified algae with potential in sustainable agriculture. Also, this course will give students
general knowledge of biological control of different plant pests as viral, microbial, nematode, weeds and
vertebrate pests.
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BO612: Algal Symbiosis and Allelopathy

This course is divided into two parts. The aim of the first part is to know the meaning of the term
symbiosis and to identify its various types and benefits to environment. The second part of the course
aims to explore the role of harmful algae. It provides students with the fundamental knowledge about
algae producing toxins, pathways of toxin production, extraction and analysis of toxins. Besides, to
identify different ways for using and /or removing these toxins.

BO613: Oxidative Damage and Antioxidative Systems in Algae

This course aims to identify and describe the oxidative damage and its causes, explain the types of ROS
and how ROS cause oxidative stress in algae, roles of ROS in different pathways of algae, methods of
balance between production and suppression of ROS, and role of antioxidant enzyme and non-enzyme
system to cope on oxidative damage in algae.

BO614: Photobioreactors: design and applications

The course is aimed at postgraduate students and postdoctoral researchers to acquire a thorough
understanding of microalgal metabolism, photobioreactor design and bioprocess technology. Also, the
course provides the essential skills for designing optimal microalgae-based production processes (for
both research and commercial purposes). Through lectures, and a photobioreactor digital cases, the
participants will learn how to describe microalgal metabolism quantitatively; how to apply basic design
kinetic principles and set up mass/energy balances for photobioreactors; how to choose the appropriate
photobioreactor type; how to cultivate microalgae in fully parameter-controlled photobioreactors; and
how to integrate all acquired knowledge into optimal production strategies for microalgae biomass or
secondary metabolites.

BO615: Biostatistics (2)

This course represents an introduction to the field and provides a survey of data and data types in
biology. Specific topics include tools for describing central tendency and variability in data; methods for
performing inference on population means and proportions via sample data; statistical hypothesis testing
and its application to group comparisons; issues of power and sample size in study designs; and random
sampling. Also to know basic statistics, including probability, descriptive statistics, and inference for
means and proportions, and regression methods. The analytic methods and applications will be linked to
topic applications in science, health care, medicine, public health, and program evaluation. While there
are some formulae and computational elements to the course, the emphasis is on interpretation and
concepts of the results.

BO616: Scientific writing and presentation

Analysis and interpretation of scientific data are essential skills for modern scientists and are important
for handling of biotechnological information. The purpose of this module is to develop these skills
through a directed program of reading, discussion and question answering, based on a series of thesis or
scientific research paper and to prepare other materials for presentation. This module will introduce the
students to the elements of scientific writing starting with how to present the data, prepare tables and
graphs using Microsoft Word, PowerPoint and Excel etc. Also, searching into scientific literature and
writing different sections of a research paper (abstract, introduction, materials and methods, results,
discussion and conclusion). In addition to learning how to write references within text and how to make
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list of references using reference-software programs. Skills necessary for knowing how to represent the
scientific data in a poster or oral sessions will be described in detail; and finally, how to accept
constructive criticism and using reviewers’ comments to improve quality of written articles and
presentations.

BO617: Methods in Genetics |

This course covers all techniques used in genetics including nucleic acid hybridization; sequencing of
nucleic acids; Southern, Northern and Western blotting techniques; polymerase chain reaction, Methods
for measuring nucleic acid and protein interaction. Applications of gel filtration, ion exchange & affinity
chromatography; electrophoresis (starch, agarose, PAGE) and radio labeling techniques.

BO618: Methods in Genetics |1

This course covers all techniques used in genetics including nucleic acid hybridization; sequencing of
nucleic acids; Southern, Northern and Western blotting techniques; polymerase chain reaction, Methods
for measuring nucleic acid and protein interaction. Applications of gel filtration, ion exchange & affinity
chromatography; electrophoresis (starch, agarose, PAGE) and radio labeling techniques.

BO619: Advanced Plant Molecular Biology (2-0-2)

In this module, the following topics are to be discussed: information flow in the cell, structure and
organization of nuclear genes, replication and repair of nuclear genes in addition to the expression of
nuclear genes. The chloroplast and mitochondrial genomes will be covered. Moreover, molecular basis
of genetic changes and molecular biology research methods will be addressed in details.

BO620: Bioinformatics and Computational Genomics

This course will focus on the application of machine learning and computer algorithms to the problems
in the field of molecular biology. In particular, this course will cover some fundamental computational
molecular biology problems including sequence alignment, homology search, RNA/protein structure
analysis and prediction, gene expression, biological network analysis and next-generation sequencing.

BO621: Advanced Genes Technology

The course covers the principles of recombinant DNA technology, enzymes used for genetic engineering
and cloning and transfer of genes. In addition, characterization of cloned and transferred genes, methods
of gene sequencing and engineering plants to receive desired traits are discussed. Moreover, applications
of genetic engineering and future prospects in gene manipulation are to be addressed in details.

BO622: Plant Biotechnology and Crop Improvement

This course covers the methods, applications, and implementation of plant biotechnology in agriculture
and crop improvement. The topics covered include technical as well as regulatory and policy aspects of
plant biotechnology and transgenic plants.

BO623: Molecular Breeding for Stress Tolerance

This course covers breeding systems, reproductive systems, breeding for abiotic stress resistance and
tolerance to such factors deals with concepts such as adaptability and stability of crop plants, genotype
by environment interaction and selection in multi-environment trials. In addition, inheritance of
resistance genes and durable effectiveness of resistance genes are to be discussed. Moreover, selection
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methods, molecular breeding, breeding selected crops and common statistical methods in plant breeding
are to be addressed.

BO624: Advanced Plant Cytogenetics

This course covers cell division and cell cycle analysis, chemical and architectural structure of
chromosomes, chromosomal changes, karyotype analysis and chromosome micro-dissection. In
addition, karyotype evolution, methods of chromosomal studies and molecular cytogenetics are to be
discussed. Moreover, applications of cytogenetics in plant breeding and evolution are to be addressed in
details.

BO625: Plant Molecular Systematics

The course deals with central concepts of general and molecular systematics, technologies for collection
of molecular data and basic methods for phylogenetic analysis. In addition, delimitation and
identification of taxa; species concepts, criteria and methods to delimit species in practice, identification
of species with DNA sequences. Molecular data; types of molecular data for phylogenetic analysis and
identification, extraction, amplification and sequencing of DNA.

BO626: Population and Quantitative Genetics

This course covers the following topics: quantitative characters, genetic structure of populations, genetic
equilibrium, changes in gene frequency, population diversification. In addition, genetic variation and
speciation, reproduction isolation, stable polymorphisms and estimation of genetic variations are to be
discussed.

BO627: RNAI: Biology and Applications

The course deals with discovery of RNA interference (RNAIi), molecular basis of RNAIi /siRNA
/miRNA mediated gene silencing, RNAI in defense and expression and functions of microRNAs. In
addition, use of RNAI in the prevention of diseases in animal models and crop improvement, RNAI
therapy, future prospects of RNAI in biology, medicine and agriculture.

BO628: Genetic Resources and Crop Evolution

This course covers types of genetic resources and conservation modes, genetic resources maintained in
Situ and genetic resources maintained ex Situ. In addition, strategies for using PGR in breeding, origin
of agriculture, crop domestication and origin of selected crops are to be discussed.

BO629: Genetic Variation and Evolution

This course covers types of genetic resources and conservation modes, genetic resources maintained in
Situ and genetic resources maintained ex Situ. In addition, strategies for using PGR in Breeding, origin
of agriculture, crop domestication and origin of selected crops are to be discussed.

BO630: Mutagenesis and Mutational Breeding

This course covers nature and classification of mutations; radiation types and sources; effect of
mutations on DNA; chemical mutagens; factors influencing the mutant spectrum. In addition, use of
mutagens in creating oligogenic and polygenic variations. Moreover, mutation breeding for various traits
(disease resistance, insect resistance, quality improvement, etc) in different crops.

BO631: Molecular Genetics of Microorganisms
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This course deals with basic concepts of microbial genetics; bacterial genomes and basic functions. In
addition, microbial replication, transcription and translation; microbial gene organization and Operon
will be covered. Moreover, plasmid; transduction; transposition; transformation; conjugation; DNA
mutation and DNA repair; viral genetics.

BO632: Molecular Plant-Microbe Interactions

The course focuses on the molecular basis of the interactions of plants with attackers (viruses, micro-
organisms, nematodes, insects, parasitic plants) and beneficial organisms (symbiotic bacteria and fungi).
In addition, it covers mechanisms and strategies by which symbiotic organisms interact with plants and
how fundamental molecular knowledge on these biological processes can be exploited to improve
control measures, by novel non-toxic chemicals or genetic modification.

BO633: Plant Cell, Tissue, and Organ Culture

The course focuses mainly on methods used in plant cell and tissue culture. This covers tissue culture
nutrient media, laboratory organization for tissue cultures, culture of haploid cells, isolation and fusion
of protoplast, propagation of plants from tissue cultures and propagation of plants from fused protoplast.
In addition, cytology of cultured cells and genetic variability through in vitro tissue and cell culture will
be covered. Moreover, it discusses the use of tissue cultures in gene transfer, use of tissue cultures
approaches for the production of plants adapted to environmental stress, and other desired traits.

BO634: Genetics of organelles

This course deals with structural organization and function of intracellular organelles specifically
mitochondria and chloroplasts. In addition, genetics; genome organization and functions of such
organelles.

BO635: Biostatistics (3)
The aim of the course is to give students knowledge of basic statistical concepts and tools that can be
used to understand results published in scientific literature and to perform their own statistical analyses.

BO636: Methodology in plant physiology 11

This course includes the study of the main techniques and experimental procedures involved in research
in the area of Plant Physiology including quantification of various plant hormones, reactive oxygen
species and antioxidants, stress markers including lipid peroxidation levels and membrane leakage,
heavy metals digestion and quantification, mineral analysis, study of protein patterns (protein extraction
and gel electrophoresis), extraction of nucleic acids, running PCR, .........

BO637: Methodology in Plant Physiology |

This course includes the study of the main techniques and experimental procedures involved in research
in the area of Plant Physiology including establishing scientific experimental designs and protocols,
plant sampling, buffer solution preparation, operating and using various spectrophotometers, extraction
and quantification of carbohydrates, proteins, amino acids, osmolytes, enzymes extraction and assays,

BO638: ROS and Antioxidants in Plants

This course will provide students with advanced knowledge on reactive oxygen species (ROS) including
their chemistry, production in plants and scavenging. Antioxidants (enzymatic and non-enzymatic) will
be discussed in details. Signaling role of various ROS during biotic and abiotic environmental stress will
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be emphasized. The involvement of ROS and antioxidants in improving crop stress tolerance will be
highlighted.

BO639: Advanced Water Relations and Mineral Nutrition

This course aims at studying deep..... First part: This module will deal with the role of water in plants
including the properties of water and aqueous solutions. The course should also address cell-water
relations and the absorption of water and factors affecting this process. A major part of the module
should deal with the translocation of water to stem and leaves and the transpiration and factors affecting
this important process. Stomatal mechanisms and measurements of stomatal apertures and their
contribution to plant-water balance and water stress will be major topics of this course. Second part:
This part will provide a comprehensive understanding of processes involved in mineral-nutrients uptake
and transport in the plant, and roles of mineral nutrients in plant physiology and metabolism. The role of
the various micro and macroelements in physiology and metabolism will be presented and discussed,
and so will the physiological implications of deficient and toxic levels. Central methodologies used for
plant mineral nutrition research will be described as well.

BO640: Plant Responses to Abiotic stresses

The course will be a review of plant responses to different types of abiotic environmental stress, in
particular physiological and molecular analysis. Molecular biology tools have allowed tremendous
progress in our understanding of plant responses. Responses of plants to drought, salt, extreme
temperatures and toxic concentrations of trace metals will be presented. The course will also include
advances in the improvement of plant resistance to stress by genetic engineering. General research
strategies will be discussed through analysis of case studies.

BO641: Advanced Photosynthesis and Energy Bioconversion

This course aims to provide students with comprehensive and up to date knowledge about the process of
photosynthesis with its deep detailed biochemical pathways. Students will acquire knowledge about the
ways in which photosynthesis is adapted to different physiological situations including C4, CAM and
photorespiration mechanisms. The module will also examine the ways in which biochemical pathways
are controlled and integrated in plant cells and tissues. Students should gain modern knowledge of the
control of energy flux through metabolic pathways, and the ways in which metabolism is adapted to
different physiological states. The module will also consider the amazing diversity and sophistication in
the ability of cells to synthesize complex molecules from simple precursors, and the ways in which
knowledge of this can lead to the ability to manipulate metabolism in biotechnology. Throughout the
module, the ways in which individual pathways illustrate the general principles of metabolism will be
highlighted. Examples will be taken from a wide range of micro-organism, plant and animal systems.

BO642: Advanced Plant Tissue Culture

This course provides postgraduate-level advanced knowledge of plant tissue culture theory and practice.
This course has a vocational focus and introduces the student to the theory and practice of plant tissue
culture and their role from modifying plants in plant biotechnology to the propagation of endangered
plants and from modifying cell lines in biotechnology to the propagation of all lines for use in medical,
microbiological and biochemical research. It prepares the students in particular for a career with plants,
both in plant biotechnology and in environmental biotechnology. Students study media, sterilization,
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explants, micro propagation, callus culture, organogenesis, embryogenesis, somatic variation, doubled
haploids, interspecific hybrids, protoplast fusion and environmental conditions required.

BO643: Advanced Plant Growth and Stress Hormones

This module provides the students with advanced and up to date knowledge of the key areas of plant
growth and development with emphasis on the role of plant growth regulators on cell division and
differentiation. Detailed topics include the chemistry, biosynthesis, translocation, action and role of
various plant growth hormones such as auxins, gibberellins and cytokinins in plant growth. Additional
lectures will be devoted to photoperiodism and vernalization and the molecular biology aspects of seed
embryogenesis, dormancy and germination. This module will also provide students with knowledge of
the key stress hormones including abscisic acid, ethylene, salicylic acid and jasmonic acid, with an
emphasis on their roles in mediating.

BO644: Phytoremediation

The aim of this module is to address the mechanisms by which hyper-accumulator plants
phytoremediate polluted waters and soils. Different examples of hyper-accumulator plants will be
presented. The interactions between metals and plants, including discussions of metal toxicity,
biosorption, biosensing and metal leaching/mining will be presented.

BO645: Plan Secondary Metabolites

This module deals with secondary metabolites of plants. The structure and function of major groups of
these natural products will be covered giving some examples from different plant groups such as
phenolics, alkaloids, terpenes and other plant secondary metabolites as well as sterols, cholesterol and
vitamins particularly vitamin Dz & Da, Bile, vitamin B complex, vitamin B1 (thiamine), vitamin B2,
vitamin H, biotin, vitamin E group, vitamin K group, vitamin K1 and vitamin A. The role of the
secondary metabolites in plant tolerance to environment will be discussed.

BO646: Mechanisms in Plant Defense

This course will focus on interactions between plants and their pathogenic microorganisms, including
the physiological and molecular responses of plants, molecular mechanism of spread of pathogens in
their hosts.

BO647: Plant Biochemistry

This course aims to provide students with comprehensive knowledge on biochemistry of compounds in
plants. An emphasis will be provided to the metabolism of sugars, amino acids, organic acids and fatty
acids. The biochemical pathways involved in these processes will be discussed.

BO648: Allelopathy and Allelochemicals

This course will provide students with advanced knowledge on the ecological, agronomic, and
physiological aspects of allelopathy and allelochemicals. The course will discuss the chemicals
responsible for the allelopathic phenomena and, closely connected with them, and the modes of action of
these compounds in the plant. Description of management practices related to allelopathy and
allelochemicals in agriculture will be presented as well.
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BO649: Cultivation Techniques in Microbiology

This module deals with aspects related to the preparation of microbial culture media (natural, semi-
synthetic and synthetic). Microbial growth and the internal and external factors affecting growth in vitro
will be discussed. The course will further address the organic and inorganic microbial nutrition, the
utilization and metabolism of carbon and nitrogen sources. Additional topics are the antimicrobial agents
and their mode of action.

BO650: Plant Cell Walls and Membranes

Part one (Plant Cell Walls): Plant cell walls are complex, dynamic cellular structures essential for plant
growth, development, physiology and adaptation. This course provides an in depth and diverse view of
the microanatomy of plant cell walls. Importantly, this course makes an emphasis on the details of the
biosynthesis and the molecular physiology of cell walls. The course highlights the importance of plant
cell walls both in the life of the plant and in their use for bio-products and biofuels.

BO651: Soil Science and Soil Microorganisms

This course deals with soil ecology. One part of this course will deal with the soil environment (soil
physical and chemical features, soil water status, soil pH, soil temperature, soil light). The course will
also cover the ecology of soil nutrient cycles and soil pollution. The second part of the course will deal
with the soil biota with special emphasis on the interactions between the soil biota and soil features. Part
two (Cell Membranes): This part offers a solid foundation for understanding the structure and function
of biological membranes. The course explores the composition and dynamics of cell membranes. The
molecular and biological diversity of lipids and proteins in cell membrane components will be discussed.
The course will show how the interactions between lipids and proteins within the cell membrane explain
the chemical, mechanical, and self-renewing properties of cell membranes. The signaling roles that the
cell membrane plays in the communication between cells and the surrounding environment will be
presented.

BO652: Methods in Plant Ecology 11

Several practical courses covering how to assess climate changes, Studying important plant areas and
Egyptian protectorates, different methods for studying plant physiology, training in writing a scientific
paper and presentation. Training on classifying results by using statistical software (CAP, CANOCO and
PCoA), and similarity coefficient.

BO653: Biostatistics (4)

Statistical definitions, sampling of attributes, distributions (Normal, Binomial, Poisson), and tests of
significance, analysis of variance, experimental designs, the association between variables, curve fitting
and the method of least square, multiple and partial correlation and regressions, and analysis of time
series and their computer application programs.

BO654: Geomorphology and GIS applications

Principles of physical geology, desert environment from the sedimentological point of view, the
principles of field geology and field surveying, different types of aerial photographs and maps, photo-
interpretation of aerial photographs, and applications using stereoscope. The concepts and fundamentals
of remote sensing; aerial photo-interpretation; Multispectral scanning and spectral pattern recognition;
Image processing and applications of remote sensing; Geographic information systems (GIS); Data
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input, verification and storage; Methods of data analysis and spatial modeling; Implementation and
application of GIS.

BOG655: Methods in Plant Ecology |

It covers several practical courses in ecology, including selecting methods to determine (density,
frequency and cover) for studying plant community or/and population, plans to explore wetlands and
deserts. Training on thinking about designing your statistical results and applying your design using
statistical software (SPSS).

BO656: Environmental Impact Assessment

Definition; Objectives and needs of environmental impact assessment (E1A); Activities involved in EIA
(major components and subcomponents, characteristics of Impacts); EIA methods, Checklists, overlay
mapping, networks, matrices; Estimates of resources demand for EIA Studies; Recommended
methodologies for rapid EIA; Case studies; Guidelines for EIA in developing countries; Environmental
impact statement; Auditing; Land evaluation and suitability analysis.

BO657: Population and Community Ecology

Introduction, Life tables, Simple models, Regulation of plant populations and communities,
Demography of some plant populations and communities, Colonial plants, Evolutionary ecology,
Interactions in mixtures of species, co-existence and the niche.

BO658: Climate and climate changes

Introduction, Elements of the climate, Measurement of climate change, natural causes of climate change,
Human activities, Evidence of climate change, Consequence of climate change, Predicting climate
change, Climate change in Egypt. Effect of climate change on vegetation and agriculture.

BO659: Soil Quality

This course includes importance, definition and composition of soil, Soil development, Types of soil
classification, Soil texture and structure, Soil temperature, Soil porosity, Soil air, Soil water and its
behavior, Soil living organisms, Erosion and conservation, Management of soil physical properties, Soil
cartography and its importance, Soil inorganic compounds, Organic matter (composition and
transformation), Electronic properties of soil, Properties of soil colloids, Cation exchange in soil, Soil
solution, Soil acidity and alkalinity, hydrological study as well as the atmospheric chemistry,
classification of pollutants of soil, air and water- role of soil in recycling Biogeochemical elements
(nitrogen, phosphorus, sulfur and trace elements, organic chemicals, gases of greenhouses, acidic rain).
Study the various methods for the treatment of contaminated soil.

BO660: Important plant areas of Egypt

The course includes identifying important plant areas in Egypt, criteria of important plant areas, Habitat
diversity, Floristic categories, Plant diversity, National RedList, Network of the protected areas, known
gaps in the country IPA analysis, Notes on IPAs and plant Conservation issues, Top priorities.

BOG661: Identification of Plants and seeds

This course will present the knowledge required for plant identification based on vegetative and seed
characteristics. The following topics will be covered: Plant ldentification using different plant
keys, ldentifying Seeds, Plant Names, Plant and Seed Descriptions, and Analysis of seed samples for
impurities.
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BO662: Multivariate Analysis

This course includes Similarity coefficients (Jacquard and Sorenson coefficients, Euclidean distance),
Classification methods (agglomerative clustering and Twinspan), Ordination methods (PCoA, DCA and
CANOCO), Direct gradient analysis, Training on some software dealing with multivariate analysis (e.g.
CAP).

BOG663: Egyptian Agro-biodiversity

Meaning of agro-biodiversity, Role of agro-biodiversity in agriculture, Agricultural plant,
phytogeography of cultivated plants, Propagation of agricultural plants, Pollination as an essential
ecosystem service, Bees and pollinators, Economic contribution of the biota, weeds conserved and/or
associated with agriculture, Threats to agro-biodiversity.

BO664: Egyptian Protectorates and Historical Plants

First section includes Introduction; Geography and geology of Egypt; Biodiversity in Egypt; Nature
Reserves for conservation of natural resources; National, regional and international laws and
conventions related to Nature Reserves, classification of Nature Reserves; Egyptian Protectorates:
Desert, Wetland, Marine and Geological Protectorates, New suggested protectorates. Second section
covers the origin and evolutionary history of plants through geologic times as revealed by the fossil
records. It includes Introduction to the concepts of geologic time, Stratigraphy and sedimentation,
Preservation and fossilization of plants, Plant diversity through Earth's history, Precambrian life, Plant
evolution through phanerozoic eras and periods, Invasion of land by plants, and Ecological changes and
impacts of plants on the earth. Synthesis of biological and geological perspectives provides insights into
the paleoecological relationships of the ancient communities in which these organisms lived. An
introduction to the use of plant fossils in biostratigraphy and their roles in coal, oil and gas formation
will be considered. Examples of the study will include the vascular plants, calcareous algae, diatoms and
palynology, Pharaonic and Romance Plants.

BO665: Plant water relations

This course deal with the identification and effects of Drought, Stress and adaptation to water-stress,
Water transport, Low and high soil-water potentials, osmoregulation and water stress in higher plants.
Factors affecting osmoregulation, relationship to growth processes, plants' metabolic responses to water
deficits, cell-level metabolic responses, effects of water deficits on metabolism and adaptive significance
of metabolic responses to water deficits.

BO666: Physiological Bases of Plant Growth

Growth of the whole plant and its cells, Variation in the relative growth rate (RGR) under free access of
nutrients, Allocation to the storage, Environmental influences on growth rate (Effects of shade, light,
Temperature, Water potential and Salinity, limiting nutrient supply, Soil compaction, Soil flooding,
Wind), Adaptations associated with inherent variation in GR.

BO667: Palynology

Aspects and prospects of palynology, Pollen grain development, Chemical properties of pollen and
spore, Pollen morphological characters and their terminology, (polarity - symmetry - size - shape -
apertures - exine stratification and ornamentation - pollen preparations), Description of pollen grains in
selected taxonomic groups.
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BO668: Methods in Biotechnology 11

This course includes the study of advanced techniques involved in research in the area of biotechnology
including quantification of various plant hormones, reactive oxygen species and antioxidants, stress
markers including lipid peroxidation levels and membrane leakage. Designing and operating bioreactors.
The study of protein patterns (protein extraction and gel electrophoresis), real time RT-PCR, and gene
cloning. In addition, theoretical bases of high throughput technologies including microarrays and RNA
sequencing will be highlighted.

BO669: Wetland and Desert Ecology

Wetland overview, Wetland criteria, Methods in wetland research, some case studies in the
Mediterranean wetlands, Egyptian wetlands (distribution, structure, services and management plans).
Geography of arid lands; Climatic and biological classifications; Flora and Fauna; Biological resources
of arid lands; Land uses in arid lands; Impact of man and desertification; Combating desertification;
Case studies in the deserts of Egypt and the Middle East; Desert geomorphology and landscape; Non-
biological resources of arid lands; Minerals, energy and water; Culture and demography of desert
population.

BO670: Advanced Topics on Hormones

This module provides students with advanced knowledge of the key areas of plant growth and
development with emphasis on the role of plant growth regulators on cell division and differentiation.
Detailed topics will include the chemistry, biosynthesis, translocation, action and role of various plant
hormones including auxins, gibberellins, cytokinins, ethylene, salicylic acid, abscisic acid, and
brassinosteroids. Also, this course will consider the chemistry, biosynthesis, translocation, action and
role of different hormones in human and animals, including hypothalamus hormones, pituitary (anterior
and posterior) hormones, thyroid hormones, parathyroid hormones, adrenal (cortex and medulla)
hormones, steroid hormones and pineal hormones and pancreatic hormones.

BOG671: Biostatistics (5)

Statistical definitions, sampling of attributes, distributions (Normal, Binomial, Poisson), and tests of
significance, analysis of variance, experimental designs, the association between variables, curve fitting
and the method of least square, multiple and partial correlation and regressions, and analysis of time
series and their computer application programs.

BO672: Advanced Nano Biotechnology

This course considers the application of the newly emerging science of nanotechnology and its
principles, concepts and tools. The working principles of some important apparatus such as atomic force
microscopy will be described and its cellular and molecular applications will be taught. In addition, the
possible biological applications of carbon nano-tubes, quantum dots, and the rapidly developing
techniques of DNA chips will be discussed. The module will also consider single molecular
manipulation techniques, particularly those concerning DNA and proteins. This course will be
continuously updated to include new discoveries and applications of nano-techniques in biological
sciences.

BO673: Methods in Biotechnology |

This course includes the study of the main techniques and experimental procedures involved in research

in the area of biotechnology including establishing scientific experimental designs and protocols,
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sampling, buffer solution preparation, operating and using various spectrophotometers, enzyme
extraction and assays, gel electrophoresis and polymerase chain reaction (PCR),

BO674: Advanced Biochemistry |1

This course aims to provide students with comprehensive knowledge on the characteristics of metabolic
pathways, with emphasis on deep details of various pathways involved in protein and lipid metabolism.
An emphasis will be given to their regulation and significance in cell biology.

BOG675: Advanced Molecular Biology

This course will provide students with advanced knowledge on the mechanisms underlying cell
proliferation, differentiation and its regulatory circuits, key transcriptional networks that control cell
growth, proliferation, DNA repair, the molecular mechanisms responsible for preserving genome
integrity and their role in counteracting tumorigenesis, the epigenetic layers that define a specific
epigenome and their possible alteration in diseases, the methodologies and cutting-edge technologies to
study single molecules and their interactions.

BO676: Advanced Phycology and Uses of Algae

This course gives an opportunity to explore the fundamental principles of systematic of algae with
reference to occurrence and distribution, cytology of algal cell, different types of life cycles and bases of
algal classification. Also, this course gives an opportunity to explore the fundamental uses and economic
importance of algae with reference to its application in food, industry, agriculture, pharmacy and
medicine.

BOG677: Advanced Enzymology

This module will focus on the types, nomenclature and classification of plant enzymes. The course also
covers the structure, kinetics and functions of enzymes. It will also cover topics related to the nature of
enzymes, enzyme specificity, mechanisms of enzyme action, and separation and purification of
enzymes. The following topics will also be dealt with in this course: factor affecting enzymatic
reactions, the type of inhibition, regulatory enzymes, multi-enzyme system, prosthetic groups and
cofactors.

BO678: Advanced Cell and Tissue Culture

Based on the student’s thesis topic, the course will focus on plant or animal cultures. The course
provides advanced knowledge on animal and plant tissue culture theory and practice. This course has a
vocational focus and introduces the student to the theory and practice of animal cell culture and plant
tissue culture and their role from modifying plants in plant biotechnology to the propagation of
endangered plants and from modifying cell lines in biotechnology to the propagation of all lines for use
in medical, microbiological and biochemical research. It prepares the students in particular for a career
with plants, both in plant biotechnology and in environmental biotechnology. Students study media,
sterilization, explants, micro propagation, callus culture, organogenesis, embryogenesis, somatic
variation, doubled haploids, interspecific hybrids, protoplast fusion and environmental conditions
required. These are related to uses of tissue culture and compared with traditional techniques.
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BOG679: Advanced Biochemistry |

This course deal with the concept of metabolism, characteristics of metabolic pathways and strategies
used to study these pathways. This is followed by a detailed overview of various pathways involved in
carbohydrate metabolism. An emphasis will be given to its regulation and significance in cell biology.

BO680: Advanced Immunology

The aim of this course is to provide advanced knowledge of the key immunological principles and
terminology and to perform and interpret basic serological and leucocyte tests. In addition, this course
aims to elucidate the molecular, cellular and organelle components of the immune system; the nature
and causes of its malfunctions; and the scope for intervention and exploitation.

BOG681: Advanced Bacteriology and Virology

This course introduces students to advanced detailed biological properties (structure and replication) of
viruses particularly those associated with major diseases of man, and plants and provides awareness of
the transmission, epidemiology, pathogenesis and control of certain virus groups. The module also
embraces the basic specific and non-specific host defense mechanisms associated with these infections
and the principles concerned with the diagnosis of viral infections by laboratory producers. Also, this
course deals with the occurrence and distribution of bacterial organisms and their structure, diversity and
classification. The importance and role of these organisms in nature will be described.

BO682: Methods in Microbiology 11

This course deal with isolation and purification protein and enzymes by gel filtration, polyacrylamide
gel electrophoreses. Methods for isolation and purification of DNA and plasmid by agarose gel
electrophoreses and PCR techniques. Also, this course gives idea about the different methods to make
transformation. Also, it is deal with western and southern blot, total amino acid analysis and method to
isolation and stain lipopolysaccharide. It is deal with different methods used in bioremediation and
degradation different pests, dyes and harmful polymers. Methods deal with prepare probiotics and
antibiotics.

BO683: Advanced Mycology and Phytopathology

This course gives students an opportunity to extend advanced concepts and principles of Mycology. It
provides students with an understanding of the basic principles of the core of fungi taxonomic groups.
Also, this module provides theoretical and practical knowledge of plant diseases; their causative agents
and their control. It will cover diseases caused by fungi and other agents such as viruses, plant parasites,
insects and nematodes. The module will also include plant disease resistance and disease control.

BO684: Fungal Phytopathology

This course give students an opportunity to extend fundamental concepts about morphology,
reproduction, ecology and spread and identification of the phytopathogenic fungi. Providing the
students the knowledge about the mechanisms by which phytopathogenic fungi cause the diseases and
how the phytopathogenic fungi attack the host plant. Also focus on how the plants defense themselves
against the fungal phytopathogens through structural and biochemical defense developed in a plant
against the attacking by the pathogens. Study the methods for preventing or alleviating the damage
caused by the pathogen before or after it develops in a plant.
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BO685: Stress Physiology and Bioremediation

First part of this course will review advanced knowledge on plant responses to different types of abiotic
environmental stress, in particular physiological and molecular analysis. Molecular biology tools have
allowed tremendous progress in our understanding of plant responses. Responses of plants to drought,
salt, extreme temperatures and toxic concentrations of trace metals will be presented. The course will
also include advances in the improvement of plant resistance to stress by genetic engineering. General
research strategies will be discussed through analysis of case studies. Second part of this course
introduces the concept of bioremediation where plants and microorganisms are used to combat
environmental pollution with an introduction to drinking and irrigation water standards. The aim of one
part of this module is to address the mechanisms by which hyper-accumulator plants phytoremediate
polluted waters and soils. Different examples of hyper-accumulator plants will be presented. The
interactions between metals and microorganisms, including discussions of metal toxicity, biosorption,
biosensing and metal leaching/mining will be presented. A third part of the course will concentrate on
the biotechnology of micro-algae and the bioremediation of polluted groundwater systems. The course
will also deal with the role of genetic engineering of plants and microbes in developing new approached
for bioremediation.

BO686: Virology and Immunology

This course gives opportunity to provide students with understanding of the basic principles of
immunology and virology in the experimental design of immune response during viral infections. Also,
studying viral mechanisms of infection and how to diagnose it with giving examples for different
families of viruses.

BO687: Food and Water Biotechnology

This module will introduce students to advanced research and development thinking across food
biotechnology. Examples of the impact of the intersection of food science, nutrition and biotechnology
on food processing, chronic disease, sensory properties and food safety will be provided. The course will
describe developments in the field of functional dairy products and describe examples of the application
of omics techniques in food analysis including food authenticity, food safety. Also, the topics of this
course will be extended to enable students to design assessment strategies to engineer flavour profiles in
plants and food materials, plan a safety assessment strategy for food developed through genetic
engineering, outline the major technical considerations for detecting GM foods and for species
identification in meat products. Also, this course deals with the microorganisms that live in food and
effects of microbial growth on food quality. The methods used to control, detect, and enumerate
microorganisms in food will be addressed. Special emphasis will be devoted to the identification and
management of food microorganisms and ways to protect the consumers from microbes in food. Recent
advances in water treatment will be emphasized as well.

BO688: Microbial Physiology

This course explore the fundamental principles of fungal physiology especially spore germination,
dormancy, stimulatory substances, heat shock, fungicides, and chitosan applications. This course gives
an opportunity to explore the fundamental principles of physiology of bacteria with reference to
nutrition, growth and metabolism.
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BOG689: Biostatistics

Statistical definitions, sampling of attributes, distributions (Normal, Binomial, Poisson), and tests of
significance, analysis of variance, experimental designs, the association between variables, curve fitting
and the method of least square, multiple and partial correlation and regressions, and analysis of time
series and their computer application programs.

BO690: Bacterial Phytopathology

This course gives an opportunity to explore the fundamental principle of pathogenic bacteria with
reference to their location and transmission to plants, Also explore the effect of pathogen on crops and
how controlling the bacterial diseases.

BO691: Methods in Microbiology |

This course involves the methods of isolation, purification and identification of bacteria by morphology,
biochemical tests and 16srRNA. Also, this course involves simple and differential stains for bacterial
cells. Methods used to determine bacterial growth and methods used to prepare anaerobic conditions.
Study methods used to break bacterial cell wall and how prepare cells to lyophilization. It is also
including the methods used to purified secondary and fermented compounds by bacteria. Methods used
to prepare and study the effect of antimicrobial agents and applications of nanomaterials. Also, it is deal
with Plagque assay and how to make mutant cell. Methods used to prepare bacterial cell to examine under
electronic microscope.

BO692: Medical Microbiology

The aim of the course is to provide general knowledge about the pathogenesis of medically important
microorganisms including bacteria, fungi, viruses, rickettsia and protozoa. The symptoms of diseases
caused by microbial pathogens and their diagnosis will be addressed. In addition, the immune-biology of
the major microbial diseases, with emphasis on their ways and means of their prevention will be studied.
Collection of clinical samples, types of media, isolation of gram positive and gram negative pathogens.
Studying types of superficial fungi and dimorphic fungi

BO693: Advanced Bacteriology

This course will give information about the important of bacteria in our life, the course include the
bacterial cell structure and the role of bacteria in ATP production and the beneficial secondary products
which used in different fields. The role of bacteria in recycle of nutrients in environment, the
relationship between bacteria and other groups with symbiotic patterns. The role of bacteria in produce
toxins regarding to their relation with human diseases, virulence factors and antibiotic resistance. It is
explore the ways to used bacteria as vaccines.

BO694: Microbial Bio-fuels

Biofuels are produced from living organisms or from metabolic by-products (organic or food waste
products). In order to be considered a biofuel the fuel must contain over 80 percent renewable materials.
It is originally derived from the photosynthesis process and can therefore often be referred to as a solar
energy source. There are many pros and cons to using biofuels as an energy source. This course contains
articles that explore the many biofuel technologies.
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BO695: Advanced Mycology

This course will introduce information about the fungal population’s diversity and speciation, isolation
of fungi from the environment and identify them using morphological and molecular approaches,
consider evolutionary relationships among different groups of fungi, their ecology and significance to
humans. It explore fungal lifestyles, their reproduction, and the ways that fungi use to communicate
with each other and with their symbiotic partners.

BO697:Biochemistry

This course covers the classification, nomenclature of enzymes, vitamins and the biochemical pathways
involving coenzymes. It develops understanding of the processes of digestion and metabolism of
carbohydrates. It gives a description of digestion of proteins and metabolism of amino acids. It acquires
knowledge of the digestion of lipids, metabolism of lipids and metabolism of nucleotides.

BO699: Fungal Metabolites

This course provides students with an understanding the secondary metabolites produced by fungi due to
their bioactive properties as well as their extreme variability in chemical structure. There is a broad
range of biological activities of fungal secondary metabolites that include antibiotics, antiviral,
antimycotics and cytotoxics which make them important for medicine, pharmaceutical and food industry
applications. In addition, this course focuses on endophytic fungi which are able to biosynthesize
medicinally important phytochemicals that originally believed to be produced only by their host plants.

BO6101: Microbial Nanotechnology

This course deal with the use of nanomaterials in biotechnology merges the fields of material science
and biology. Nanoparticles provide a particularly useful platform, demonstrating therapeutic
applications. The unique properties and utility of nanoparticles including proteins, poly-nucleic acids
and with a wide range of metal and semiconductor core such as fluorescence and magnetic behavior.
The application properties of nanoparticles materials include the integration of nanoparticles with
biomolecules like protein—protein and protein—nucleic acid interactions, and enzyme activity.
Nanoparticles used as drug delivery systems nanoparticles as delivery vehicles for biomolecules,
nanoparticles in biosensing, nanoparticle-biomolecule interactions and nanoparticles for bioimaging.

B0O6103: Food Microbiology

This course is designed to introduce students to various aspects of food microbiology, organisms
associated naturally with foods and those responsible for spoilage. Conditions favouring the growth,
death and survival of microorganisms in foods will also be studied; their immediate and long range
effects on foods will be discussed. Topics to be covered include introduction to food microbiology
factors that affect interactions of microorganisms with foods; their classification and growth
characteristics. Also included food spoilage and preservation; food-borne diseases - infections and
intoxications public health and sanitation.

BO6105: Biostatistics (1)

This course represents an introduction to the field and provides a survey of data and data types in
biology. Specific topics include tools for describing central tendency and variability in data; methods for
performing inference on population means and proportions via sample data; statistical hypothesis testing
and its application to group comparisons; issues of power and sample size in study designs; and random
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sampling. Also to know basic statistics, including probability, descriptive statistics, and inference for
means and proportions, and regression methods. The analytic methods and applications will be linked to
topic applications in science, health care, medicine, public health, and program evaluation. While there
are some formulae and computational elements to the course, the emphasis is on interpretation and
concepts of the results.
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First Semester

. Hours/Week
Code Course Title Cec ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
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Second Semester
. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
BO702 | Special Topics in Phycology (I1) Q) Akl Gdaaiiedlepns 2 | - | 2
Optional: 2 Credits
BO704  |Algal Natural Products Qb e dppb clatiia | 2 - 2
BO706 |Algae and Nanotechnology Ul L ) 5385 5 Calladall 1 2 2
BO708 |Algal Biorefinery Approaches Qllalall 5 gall il 2 - 2
BO710 |Algal Bioremediation Qllalall alasiuly 4 pall dalladl | 2 - 2
BO712  |Applications of Phycolloids Adladall iy g all wlaglas| 2 - 2
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(Plant Genetics) :4sbll 431 gll 3 aslall B o), giSall el 33 2

First Semester

. Hours/Week
Code Course Title Cec ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
BO713 | Current Topics in Genetics | 18,0 gl clepnswl 2 | - | 2
Optional: 2 Credits
BO715 | Genetic Mapping and Gene Functions Gliall Caills 55 450 )0 Wil Al 2 - 2
BO717 Plant Molecular Development Mechanisms clall ol ekl i) 2 - 2
BO719 | Gene Expression and Regulation daplaiiy ) el 2 - 2
BO721 | Functional Genomics A gl pAaud NI glagiall 2 - 2
BO723 | Engineering of Genes and Genomes gl sclimllduin| - 2 - 2
Second Semester
. Hours/Week
Code Course Title oc. | Prac. | Cred.
Obligatory: 2 Credits
BO714  [Current Topics in Genetics 1 2RI g e a2 | - | 2
Optional: 2 Credits
Plant Breeding and Crop Biotechnolo
BOT1E ’ i i, g 2| | 2
BO718  |Conservation of Plant Genetics Resources — 4gbill 43l 55l Jpa¥) soa | 2 - 2
Nanotechnology and Its Applications in Plants
BO720 Y i s g, poia| 2| T | 2
BO722  |Genomics and Molecular Ayl baslonll sl 2 - 2
BO724  |Chromosomes and Genome Organization — asuall uS 5 s Glagusas SN 1 2 2
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(Plant Physiology) :<bill L gl gaud A 2 glal) 3 o) 5 gisall ol 2 .3

First Semester

Hours/Week

Code Course Title
u ! Lec. | Prac. | Cred.

Obligatory: 2 Credits
Special Topics in Plant Physiology (I)
(1) @bl o ol god 3 daradic Gle piaga
Optional: 2 Credits
BO727  |Advanced Bioremediation <ol Aaniie A0l Ay s Anllaa | 2 - 2
BO729 |Advanced Topics in Plant Hormones

BO725

Al i ga sgll 3 dadile Cile guim 5 2 ) 2
BO731 |Advance Plant-microbe Interactions 9 9
Jiladl 5 5 pSsall (o 5) sl 3l il ]
BO733 Molecular Biology and Genetic Engineering o ) i 5
A )5 dsaid 5 A0 Lin slon
BO735 |Advanced Plant Biochemistry dadiie Al s claS | 2 - 2
Second Semester
Hours/Week

Code Course Title

Lec. | Prac. | Cred.

Obligatory: 2 Credits
Special Topics in Plant Physiology (I1)
(2) Clall (o sl s (8 diaiadico Cle gun e
Optional: 2 Credits

BO726

BO728  [Plant Responses to Multiple Stresses saxeiall Balgadd clall Ll | 2 - 2

BO730 Molecular Mechanisms of Plant Stress Tolerance ‘ ‘ ) i )
Aead clilal) e aad Ay 5l )

BO732  |Plant Cell Signaling clilall (84 gladl cl eyl 2 - 2

BO734 |Nanomaterials and Plant Protection Gl diles 5 4y gl A gl 2 - 2

BO736 |Seminar Series in Plant Physiology Gl L ol s 8 ol jliaps Al - 3 2
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(Plant Ecology and Flora) st g 46l 4l b a glall B o) ) giSal) gall o .4

First Semester

. Hours/Week
Code Course Title Toc. ‘ Prac ‘ Cred.
Obligatory: 2 Credits
BO737  |Current Topics in Plant Ecology | Ll &l gls clegnsal 2 [ - | 2
Optional: 2 Credits
BO739  |Plant Invasion sl gl 1 2 2
BO741  |Ecological Modeling Ludldadall| 2 - 2
BO743  |Primary Production and Nutrient Budget Gl aysis A Y LY 2 - 2
BO745 Biofertilizers i gall Gluadall 1 2 2
BO747 Plant Aquatic Ecology Agibal) Aslad) Al 2 - 2
BO749 |IUCN Assessment Criteria dnball G gm a8 A 50l Huledl| 2 - 2
Second Semester
. Hours/Week
Code Course Title Toc. | Prac | Cred.
Obligatory: 2 Credits
BO738  |Current Topics in Plant Ecology Il 2 Aglal) Al 8 dhaa Cle i e \ 2 \ - \ 2
Optional: 2 Credits
BO740  |Seed Ecology osall A 1 2 2
BO742  |Ecosystem Services el alaill leas | 2 - 2
BO744  |Environmental Pollution (sl &bl 2 - 2
BO746  |Conservation of Plant Genetic Resources Al 481,50 3l sall 9l 2 - 2
BO748  |Weed Biocontrol Uiilaall 4 gall dadl<al) 2 - 2
BO750 [|Plant Indicators Al &l sl 2 - 2
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First Semester

(Biotechnology) 4 sl 48 & a glal) & o) ) giSal) ali 0 .5

Hours/Week
Code Course Title
N I Lec. | Prac. | Cred.
Obligatory: 2 Credits
BO751  |Current Topics in Biotechnology | 1 4 soal) dil) 8 dhpas U—’L&y-'ay*\ 2 | - | 2

Optional: 2 Credits

BO753  |Enzyme Biotechnology ey 33V g Ay ganl) Ayl 2 - 2
BO755  |Genomics, Proteomics and Metabolomics (OMICS) 9 i )
pshlinall 5 a5 g yall 5 o sl
BO757  |Bioprocess Engineering and Fermentation Technology 5 5
el i 5 4y gaal) Cililaadl duia )
Stem Cell Technology and Regenerative Medicines
BOT39 P R R T e e
BO761  |Environmental Biotechnology L dyadan) 2 - 2
BO763  |Advanced Microbial Biotechnology yshiedys Siedypadasi| 2 - 2
Second Semester
Hours/Week
Cod C Titl
ode ourse Titie Lec. | Prac. | Cred.
Obligatory: 2 Credits
BO752 | Current Topics in Biotechnology Il 2 %ssll dgiill gs clesase 2 | - | 2
Optional: 2 Credits
BO754  |Advanced Bioinformatics Ledie 4y g Aflaslea | 1 2 2
BO756  |Advanced Genetic Engineering and Epigenetics 1 5 5
Gl ale 5 Al 31 5l Al
BO758  |Advanced Clinical Biochemistry Soshiedy yyms Ay cbaS| 1 2 2
Systems Biology and Synthetic Biology
80760 S T | R
Cell Signaling and Stress Responses
BO762 alea Dl Alaia¥) 5 4 lal) el Ly 2 ) 2
BO764  |Advanced Algal Biotechnology Glladall 5 4 al) dill 2 - 2
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(Microbiology) :¢s> 5 s 98l (& aslal b o), iSal) el 2 .6

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
Selected Topics in Microbiology (1)
BO765 (1) > shom s Saall 35 lide Cle guin ga 2 ) 2
Optional: 2 Credits
BO767  |Applied Microbiology Ldnkibaglons S| 2 - 2
BO769  |Extreme and Beneficial Bacteria Aadlll 5 Joatll a2l L 3 | 2 - 2
BO771  |Molecular Biology and Genetic Engineering 5 i 5
A1) 5l Al 5 4 jadl L o sl
BO773  |Microbial Secondary Metabolites 2508l (g S ) 2 - 2
BO775 |Microbial Enzyme Biotechnology A Sl Dl Y G all 4l 2 - 2
Second Semester
) Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
BO766  |Selected Topics in Microbiology (I) () > slsss Sedll b8 fisecle snsa| 2 | - | 2
Optional: 2 Credits
BO768  |Microbial Biotechnology 4 gaal) 4l 5 dagal) <) 2 - 2
BO770  [Microbial Quality Control Aadal) sl 5a sall 4408 2 - 2
BO772 Molecular Plant-Microbe Interactions ) ) )
GoSaall g il G Ay el alilainy)
BO774  |Environmental Microbiology Al s o g5 Sl 2 - 2
BO776  |Technology of Microbial Mass Production 1 ) )
Aadal) ISl Sl Ly el
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BO701: Special Topics in Phycology |

This course gives an opportunity to explore special topics about algae and the “state of the art” about all
the recent aspects in the algal research fields including: cultivation of algae on large scales using open
ponds and photo-bioreactors, harvesting of algae and biomass production. It also concentrates on the
modulating of the environmental factors that influence the algal growth and how to optimize various
physical and chemical factors for maximum biomass production.

BO702: Special Topics in Phycology |1

This course gives an opportunity to explore special topics about algae and the “state of the art” about all
the recent aspects in the algal research fields. This course is an extension of Special Topics in
Phycology I, and is intended to be free for the student for online reading, collecting literature and
discussion about the point of interest that they will choose to work on during their PhD dissertation.

BO703: Algal Natural Products (Medicinal)
This course gives an opportunity to explore the different natural products produced by algae as well as
the biosynthetic pathways of algal products and their metabolic regulation. The course embraces the
techniques to generate, purify and structurally characterize such compounds and to assess their
medicinal activity. The course will also provide exemplified reviews about the recent applications of
algae in the pharmaceutical and medical fields.

BO704: Algal Natural Product (commercial)

This course aims to explore different natural products with commercial application produced from algae
including: algae as a food for production of single cell proteins, natural pigments, bioactive substances,
pharmaceuticals and cosmetics, Omega-3 and other PUFA oils, feed and aquaculture market for raising
healthy animals etc., diatomaceous earth and biofertilizers

BO705: Advanced Genetic Engineering of Algae

Microalgae biotechnology gains more and more commercial importance in quite different fields. This
course aims to explore genetic modification methodologies of microalgae for enhanced
biotechnological exploitation possibilities in nearly all fields where unaltered microalgae are
involved. To know how genetic engineering makes it possible to produce compounds or to add traits
that are not normally present in algae. Furthermore, to give students a good background about the
recent developments in genetic engineering such as omics technologies, construction of vectors,
transformation, and selection. The course also will discuss a series of applications for transgenic
microalgae including the production of high-value compounds like antibodies or vaccines, food
additives, biofuels, and even optogenetic tools for neuroscience.

BO706: Algae and Nanotechnology

This course considers the principle of the newly emerging science of nanotechnology, concepts and
tools. Therefore is focused on the recent progress on the utilization of micro and macroalgae of various
classes as important organisms in green nanotechnology for the biosynthesis of nanoparticles. Also, this
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course will give students general knowledge of characterization of nanoparticles by standard chemical
methods and the possible mechanisms involved.

BO707: Advanced Biotechnology of Algae

This course will cover the following objectives: how synthetic biology, genetic engineering, and
metabolic engineering is used in algae biotechnology in different utilities; to examine the current state of
algae biotechnology research and tools, to explore some of the common bio-products from algae, and to
take a look at some real-world of algae companies that are using algae biotechnology to create products
consumers can buy today. Moreover, to know how genetic engineering tools of algae can be used for
the production of value-added ingredients

BO708: Algal Biorefinery Approaches (2-0-2)

This course will provide students with an insight to the basics of biomass, various conversion
technologies and the different types of products that can be obtained upon successful conversion; types
of biomass, their structure and composition; various pre-treatment technologies currently adapted to
produce cellulose; the physical, chemical, thermal and microbial conversion techniques and basics of
bioreactor design; integrate biorefinery concepts and types of biorefinery for developing value added
products such as biofuels, platform chemicals, polymers etc.

BO709: Algal Blooms and Biohazards

This course gives an opportunity to explore the harmful role of toxic algae in the ecosystem. To know
the biohazard effect of algal blooms on the water bodies, water-borne diseases, animal lives, and human
affairs. It provides students with the fundamental knowledge about identification methods of algal
blooms and their toxins types; algaecide-preparations and applications, research solution to overcome
such algae and how to control their growth.

BO710: Algal Bioremediation

This course is aims provide students with information about the following principals: removal or
degradation of organic pollutants by the algae or “phycoremediation” is a sustainable and
environmentally eco-friendly approach for cleaning up polluted areas; algal degradation of organic
pollutants is a natural process which ensures a lower environmental impact compared with
mechanical, physical, and chemical removal approaches of organic pollutants; the advantages of
algae-based bioremediation, the biomass produced in bioremediation could be economically valorized
in the form of bioenergy, in addition, the ability of macro- and microalgae to accumulate organic
pollutants and the role of different enzymes in the degradation processes will be explored.

BO711: Biogas Production from Algae

This course provides students with the fundamental knowledge about gaseous fuel production from
algal biomass, how to examine the biochemical and structural properties of seaweeds and of microalgal
biomass that has been produced as part of wastewater treatment; study anaerobic digestion of algal
biomass and how to reduce costs associated with drying wet biomass before processing; enhancement
of algal biomass digestibility and conversion rate by pretreatment; deep integration with other
technological processes (e.g., wastewater treatment, co-digestion with other substrates, carbon dioxide
sequestration); development and adaptation of molecular biology tools for the improvement of algae

209



and anaerobic microorganisms; and finally, how to deal with the challenges to biogas production from
macro- and microalgae.

BO712: Applications of Phycolloids

This course gives aims to study the source, classification, properties and extraction of phycocolloids
produced by marine macroalgae, including their major three groups of alginates, carrageenan, and
agars. The course will provide students with the knowledge about structure and function of
phycocolloids as safe food components for humans and animals' consumption, various benefits for
human health and their uses in numerous technological applications.

BO713: Current Topics in Genetics |
This course deals with current research in genetics critically reviewed and discussed through a
combination of student presentations and written assignments.

BO714: Current Topics in Genetics 11
This course deals with current research in genetics critically reviewed and discussed through a
combination of student presentations and written assignments.

BO715: Genetic Mapping and Gene Functions (2-0-2)

This course focuses on importance of mapping-genetical and physical maps. Breeding requirements for
maps. Molecular markers- Isozymes, RFLP, RAPD, SSR, ISSR, AFLP, SNP and SCAR. Marker
assisted breeding for crop improvement. In addition, map based cloning, T-DNA and transposon
tagging, TILLING, Differential display, Microarray in functional genomics. ESTs, transcriptional
profiling and metabolic profiling. Serial Analysis of gene expression (SAGE).

BO716: Plant Breeding and Crop Biotechnology

This course deals with molecular breeding approaches; crop stress and productivity; Genetic
engineering for Crop improvement; Gene silencing for crop improvement as well as Introduction to
Intellectual Property and Patents.

BO717: Plant Molecular Development Mechanisms

This course will cover various aspects of plant growth and development at the molecular level and
recent advances in understanding molecular mechanisms of gene regulation in plants. The course
emphasis will be on current literature to understand how the tools of genetics, molecular biology and
genomics are being used to understand plant development.

BO718: Conservation of Plant Genetics Resources

Regular lectures will be given on the following topics: collection and conservation of PGRs, in Situ and
ex Situ conservation, characterization of diversity, exchange of PGRs and sustainable use of PGRs. In
addition, recent literatures in the field of Conservation of Genetic Resources will be selected and
presented by students.

BO719: Gene Expression and Regulation (2-0-2)

This course will cover gene expression; transcription (prokaryotic and eukaryotic); post transcriptional
modifications; gene regulation in prokaryotes as well as regulation in higher eukaryotes including
transcriptional control and post-transcriptional regulation.
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BO720: Nanotechnology and its Applications in Plants

This course deals with nanotechnology and its uses in agriculture including nanofertilizers and
nanopesticides etc. to increase the productivity and protection against several insect pest and microbial
diseases.

BO721: Functional Genomics

This course focuses on overall structure and organisation of the genome in microorganisms, plants and
animals. In addition, differentiates between genomics, transcriptomics, proteomics, metabolomics and
metagenomics. Moreover, describes and explains a broad spectrum of large-scale functional genomics
methods, as well as current technical developments within the genomics and functional genomics fields.

BO722: Genomics and Molecular Biology

Regular lectures will be given on the following topics: molecular markers, linkage maps, fluorescent in
situ hybridization, chromosome structure and topology,whole genome sequence analysis, whole
genome comparison, genome system, evolution, expression analysis by micro-array techniques,
proteomics and functional genome analysis by random and targeted mutagenesis. In addition, recent
literatures in the field of Genomics will be selected and presented by students.

BO723: Engineering of Genes and Genomes

This course covers up-to-date techniques in gene and genome engineering and its applications. Genetic
engineering techniques including site-directed DNA recombination (Cre-Lox, Phi31 integrase), genome
editing (TALEN, CRISPR/Cas-9, etc.), and next generation sequencing. Key concepts in genomics,
epigenetics, gene regulation will be introduced.

BO724: Chromosomes and Genome Organization (1-2-2)

This course deals with chromatin structure; cytogenetic aspects of cell division; chromosomal
anomalies. In addition, techniques used in the study of chromosomes and their applications; genome
organization in viruses, prokaryotes and eukaryotes; concept of geneand genome mapping using
physical maps.

BO725: Special Topics in Plant Physiology (1)

This course deals with recent special topics in plant physiology. In addition to the lectures given by the
lecturer, student presentations and written assignments will be included to critically review and discuss
the selected topics. The course content will be selected to be closely related to the topic of the student’s
thesis.

BO726: Special Topics in Plant Physiology (1)

This course deals with recent special topics in plant physiology, that differ from those presented in
Special Topics in Plant Physiology (1). In addition to the lectures given by the lecturer, student
presentations and written assignments will be included to critically review and discuss the selected
topics. The course content will be selected to be closely related to the topic of the student’s thesis.

BO727: Advanced Bioremediation

This course introduces the concept of bioremediation where plants and microorganisms are used to
combat environmental pollution with an introduction to drinking and irrigation water standards. The
aim of one part of this module is to address the mechanisms by which hyper-accumulator plants
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phytoremediate polluted waters and soils. Different examples of hyper-accumulator plants will be
presented. A second part of the course covers the use of microorganisms in bioremediation. The
interactions between metals and microorganisms, including discussions of metal toxicity, biosorption,
biosensing and metal leaching/mining will be presented. A third part of the course will concentrate on
the biotechnology of micro-algae and the bioremediation of polluted groundwater systems. The course
will also deal with the role of genetic engineering of plants and microbes in developing new approached
for bioremediation.

BO728: Plant Responses to Multiple Stresses

In their natural habitats, plants are rarely to be subjected to a single stress, especially under exaggerated
global warming conditions. This course aims at providing students with up to date knowledge about the
molecular mechanisms involved in plant responses to simultaneous combined environmental stresses,
whether abiotic or biotic. Antagonistic and synergistic interactions will be discussed. Trails for the
production of transgenic plants with improved resistance to combined stresses will be presented.

BO729: Advanced Topics in Plant Hormones

This course will provide advanced knowledge on the signaling roles of various plant hormones in
orchestrating different molecular mechanisms involved in plant development and responses to external
stimuli. The course will deal will a wide variety of hormones, including auxins, gibberellins (GA),
abscisic acid (ABA), cytokinins (CK), salicylic acid (SA), ethylene (ET), jasmonates (JA), and
brassinosteroids (BR).

BO730: Molecular Mechanisms of Plant Stress Tolerance

This course provides comprehensive knowledge and understanding of the molecular bases of various
biotic and abiotic stresses. At the molecular level, the course will discuss the plant response to different
pathogens (bacteria and fungi) and to different abiotic stresses including drought, extreme temperatures,
salinity and heavy metal pollution. The course will make emphasis to the involvement of different stress
signaling messengers in modulating expression of relevant genes to build adaptive responses to
different environmental challenges. The studied signaling messengers will include plant phyto-
hormones (ABA, SA, JA and Ethylene), reactive oxygen species, calcium etc. Examples for marker
genes used in engineering stress resistant crop plants will be presented.

BO731: Advance Plant-microbe Interactions

The course aims at giving the participants detailed interdisciplinary understanding of the function of
plant-microbe interactions in general, with emphasis on bacterial, fungal and viral plant-pathogens as
well as mutual symbioses such as mycorrhiza. The application of the biological knowledge in disease
control will also be covered, in particular disease resistance and biological control. Plant pathogen
defense signaling pathways will be discussed. Trails for the production of transgenic disease resistant
plants will be presented. The precise content of the course will reflect the interests and needs of the
participating students. Recent relevant publications within plant and microbial physiology,
biochemistry, ecology, microbiology, molecular biology and pathology will be evaluated and discussed.

BO732: Plant Cell Signaling (2-0-2)
The growth, development, and environmental responses of even the simplest microorganism are
determined by the programmed expression of its genes. Among multicellular organisms, turning genes
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on (gene expression) or off alters a cell’s complement of enzymes and structural proteins, allowing cells
to differentiate and respond properly to the surrounding environment. In this course, students will be
exposed to the discussion of various aspects of cell signaling including the control layer of cell
signaling and modifications in protein folding and binding mediating cell signaling. Importantly, the
course will make an emphasis on the two-component signaling systems, and on signaling events
regulating gene expression in eukaryotes and prokaryotes. The course will discuss various aspects of the
biotic and abiotic stress signaling in plants with an emphasis on the roles of plant hormones. Students
will be, also, exposed to various signal transduction protocols applied in constructing cell signaling
networks.

BO733: Molecular Biology and Genetic Engineering

This course gives an opportunity to provide the students with up to date and comprehensive concepts
underlying the different molecular biology methods, including polymerase chain reaction (PCR),
microarrays and RNA sequencing technologies. Throughout the course, students will be well-informed
about how these methods are applied in different approaches of biotechnology. Also, this course will
deal with advanced developments in method and approaches of genetic engineering including gene
cloning and gene transfer, genetic libraries and production of genetically modified crops.

BO734: Nanomaterials and Plant Protection

This course considers the application of the newly emerging science of nanotechnology and its
principles, concepts and tools. The working principles of some important apparatus such as atomic force
microscopy will be described and its cellular and molecular applications will be taught. In addition, the
possible biological applications of carbon nano-tubes, quantum dots, and the rapidly developing
techniques of DNA chips will be discussed. The module will also consider single molecular
manipulation techniques, particularly those concerning DNA and proteins. This course will be
continuously updated to include new discoveries and applications of nano-techniques in biological
sciences.

BO735: Advanced Plant Biochemistry

This course aims to provide students with advanced knowledge on the biochemical and molecular bases
of the metabolism of carbohydrates, amino acids, organic acids, fatty acids and sugars. An emphasis
will be given to the molecular and signaling pathways involved in these processes.

BO736: Seminar Series in Plant Physiology (0-3-2)

This course provides a forum in which students present the results of their research in a formal seminar.
Also, students will prepare presentations on research papers related to their research topic (thesis). All
students are expected to attend regularly.

BO737: Current Issues in Plant Ecology |
Several courses covering the world's current environmental issues as climate change, Universe
Phenomena, Natural crises, different land uses, and other recent environmental issues.

BO738: Current Topics in Plant Ecology 11
Several courses covering the world's current environmental issues as climate change, Universe
Phenomena, Natural crises, different land uses, and other recent environmental issues.
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BO739: Plant invasion

Introduction, Principles, Invisibility of agriculture and natural ecosystems, Evolution of invasive plants,
Invasive plant management approaches, methods and tools, Systems approaches for invasive plant
management, Case studies on some invasive plants in Egypt.

BO740: Seed Ecology

Introduction, seed characterization, Geographical adaptation of seeds, Seed dormancy and seed
environment, soil seed bank, seed dispersal, Problems of seed storage, interacting effects of seed vigor
and environment on seedling establishment, Tetrazolium staining for assessing seed quality, Imbibition
process, Rate of germination, establishing of seedlings in a changeable environment, Seed-soil system,
Mechanization of seed sowing.

BO741: Ecological modeling

Introduction (What is a model? Why do we need models?, Models as a management tool, Models as a
research tool. Modeler’s toolkit), Model formulation (Conceptual model, Mathematical formulations,
Formulation of chemical reactions, Enzymatic reactions, Basic formulation of ecological interactions,
Coupled model equations, Model simplifications, Impact of physical conditions), Concepts of
modelling (Modelling elements, Modelling procedure, Verification, Sensitivity analysis, Calibration,
Validation and assessment of the model uncertainty, Model classes, Selection of model complexity and
structure, Parameter estimation), Types of Models (Modelling population dynamics, Steady-state
models, Dynamic biogeochemical models, Ecotoxicological models, Individual-based models,
Structurally dynamic models, Spatial modelling).

BO742: Ecosystem Services

Introduction, defining ecosystems services, provisioning services, regulating services, Cultural services,
Biodiversity and ecosystem services, developing mechanisms for managing ecosystem services,
Payment for the ecosystem services, Summary and conclusions.

BO743: Primary production and nutrient budget

Introduction, Ecosystem concept and modeling, Definitions, concepts and units, Measurement of the
above-ground standing crop, Litter production, Decomposition and accumulation of litter, Roots and
organic matter, Nutrient inputs and losses, Energy budget, Measurement of caloric contents and values.

BO744: Environmental pollution

Introduction to the atmosphere, the endangered global atmosphere, food chains and webs, Nature and
mitigation of air pollution, Nature and mitigation of soil and water pollution, Noise pollution, food
pollution, Current status of the environmental pollution in Egypt with emphasis on waste pollution.

BO745: Biofertilizers
This course deals with identification of biofertilizers, types of fertilizers, the applications of Plants and
microorganisms (e.g. green algae) in the treatment of soil acting as biofertilizers.

BO746: Conservation of plant genetic resources

Endangered and extinct species (genetics and extinction), Genetic diversity, Evolutionary genetics of
natural populations, Genetic consequences of small population size, Taxonomy in conservation biology,
Genetic management of endangered species, Captive breeding and reintroduction.
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BO747: Plant Aquatic ecology

The course covers the physical, chemical, hydrological and ecological processes and their significance
for aquatic ecosystem structure and function. Implications of element dynamics and stoichiometry of
productivity initiatives and the importance of trophic interactions and the size structure of the
population and community dynamics. This course will present an extended theory on the effects of size-
structured interactions on food web dynamics, the impact of cross-ecosystem migrations and habitat
coupling on food webs, behavioral dependent effects on food web dynamics and colonization processes
and effects on species distributions in aquatic environments.

BO748: Weed Biocontrol

This course covers the identification of weeds, types of weeds, threats of weeds in agriculture, the
applications of allelopathic Plants and microorganisms in the treatment of weeds associated with
strategic crops.

BO749: IUCN Assessment Criteria

This course covers the introduction and identification of IUCN and its role in biological conservation,
IUCN Red list, IUCN Red list Assessments, IUCN categories and criteria, Mapping standards, and
Regional and Global IUCN Red list Assessment. Assessment of the threatened plants based on IUCN
criteria, some studies will be explained for the assessment of the Egyptian threatened plant.

BO750: Plant Indicators

This course covers introduction to define plant indicators: characteristics, types, and physiological
changes, use of plant indicators as an index to site quality, Plants as soil indicators, Factors affecting
plant indicators, weeds as indicator plants, Indicator plants as a tool for mineral perspective, Urban-
environmental indicators, Plants as indicators of air quality, some case studies.

BO751: Current Topics in Biotechnology |

This course deals with current research in biotechnology critically reviewed and discussed through a
combination of lecturing, student presentations and written assignments. The course should emphasize
on topics related to the approved topic of the student’s PhD thesis.

BO752: Current Topics in Biotechnology 11

This course deals with current research in biotechnology critically reviewed and discussed through a
combination of lecturing, student presentations and written assignments. The course should emphasize
on topics related to the approved topic of the student’s PhD thesis.

BO753: Enzyme Biotechnology

This course entails understanding of the principles of industrial large scale production of enzymes
(techniques in fermentations). Large-scale extraction and purification — a short review of microbial
physiology and genetics. A review of general metabolic pathways, control and application in industrial
processes. Secondary metabolism. Continuous culture methods: principles and applications. Industria
fermentations (chemostat and its applications in industrial fermentation). Principles and design of
immobilized- enzyme reactors. Characteristics of free versus immobilized enzymes. Immobilized
coenzymes and cells. Enzyme utilization in industrial processes.
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BO754: Advanced Bioinformatics

This course provides an in-depth exploration of bioinformatics analysis of genomic data and the
different approaches to mapping and aligning genome sequence data. Students will also learn about
programming and scripting along with techniques for the detection and analysis of genomic changes.
First part: the algorithms perspective will include Gibbs sampling and EM, HMM structure search,
duration modeling and semi-Markov models, pairwise HMMs, interpolated Markov models and back-
off methods, tries and suffix trees, sparse dynamic programming, Markov random fields, stochastic
context free grammars, Bayesian networks, branch and bound search, conditional random fields. The
second part: application perspective will include modeling of motifs and cis-regulatory modules,
identification of transcription factor binding sites, gene finding, transcriptome quantification and
assembly, RNA sequence and structure modeling, modeling biological sequence evolution, large-scale
and whole-genome sequence alignment, modeling the evolution of cellular networks, genotype analysis
and association studies, protein structure prediction.

BO755: Genomics, Proteomics and Metabolomics (OMICYS)

To understand how technologies in genomics, proteomics and metabolomics applications are used to
unravel the biology of life. To understand the basic principles analytical techniques in support of
genomics, proteomics, metabolomics and data sciences. To gain insight in the advantages and
limitations of omics-based experiments. To appreciate the surplus value of combining data from
different omics-applications as a systems approach. To provide the basis for gaining insight in
bioinformatics and computational genomics

BO756: Advanced Genetic Engineering and Epigenetics

First part: it will cover 3 major components: 1) techniques used in the generation of recombinant
molecules and production of genetically modified organisms, 2) application of recombinant technology
to diagnostics and therapeutics and 3) regulation of gene expression. The discussion of potential ethical
concerns of genome manipulations will also be included in the course. Second part: Irregular patterns of
inheritance that cannot be accounted for by changes in DNA sequence are often caused by epigenetic
mechanisms. This part of the course will provide a rigorous foundation in epigenetics and epigenomics.
This part will emphasize various epigenetics process, how the epigenetic status of the genome forms
and maintains, role of epigenetic processes in gene regulation, its involvement in disease development,
therapies and recent advances in assessing epigenetic changes of the genome. The course will include a
discussion of the histone code, chromatin associated proteins, the formation and maintenance of
heterochromatin, experimental methods, and model organisms.

BO757: Bioprocess Engineering and Fermentation Technology

After completion of this course, student will be able to Designing of bioreactors and control necessary
for maximizing production. Select and optimize media for maximum production of microbial
metabolites. Designing of protocols for strain improvement and separation of molecules after
fermentation process. Assess power requirements in bioreactors, modeling of bioprocesses, traditional
and new concepts in bioprocess monitoring, and the biological basis for industrial fermentations and
cell cultures.

216



BO758: Advanced Clinical Biochemistry

Discuss advanced principles of clinical chemistry; principles of specialized analytical techniques used
in the clinical biochemistry laboratory; proteins in body fluids; cardiac disorders and biomarkers;
hormone actions and control of hormone secretions; quality assurance; functional testing of thyroid and
adrenal hormones; lipoproteins and lipoproteinaemias; therapeutic drug monitoring, point of care
testing, emergency pathology.

BO759: Stem Cell Technology and Regenerative Medicines

Stem cell and regenerative medicine is at the forefront of future therapies to repair disease and damaged
organs. This course aims to provide students with in-depth knowledge and critical understanding of
essential concepts in stem cell biology, tissue repair/tissue engineering and regenerative medicine,
model organisms, along with aspects of molecular medicine.

BO760: Systems Biology and Synthetic Biology

This course provides an introduction to cellular and population-level systems biology with an emphasis
on synthetic biology, modeling of genetic networks, cell-cell interactions, and evolutionary dynamics.
The course topics will be extended to study cellular systems including genetic switches and oscillators,
network motifs, genetic network evolution, and cellular decision-making. Population-level systems
include models of pattern formation, cell-cell communication, and evolutionary systems biology.

BO761: Environmental Biotechnology
This course aims to introduce and elaborate the fundamental concepts and applications of biotechnology
in all environmental aspects including its protection, restoration and sustainability.

BO762: Cell Signaling and Stress Responses

The basic molecular mechanism of signal transduction pathways will be discussed related to cell growth
and stress systems. There will be an emphasis on specific categories of signaling components such as
cell receptors, G-proteins, MAP kinases, ROS, growth and stress hormones. Students will read the
literature and give presentations. Topics include the pathways by which cells respond to extracellular
signals such as growth factors and the mechanisms by which extracellular signals are translated into
alterations in the cell cycle, morphology and differentiation state. For stress pathways, we will discuss
how cells respond to survive the stress or induce their own death. In many cases these pathways will be
related to diseases.

BO763: Advanced Microbial Biotechnology

This course will provide students with an overview of how microbes (e.g. bacteria, viruses and fungi)
are manipulated to solve practical problems through biotechnology. Topics include basics in microbial
life, ecology and metabolism, methods used in microbial technology, industrial microbiology, microbes
in drug development, interactions between microbes, plants and animals; food microbiology, the gut
microbiota, metagenomics and others.

BO764: Advanced Algal Biotechnology

In this course, we will cover how synthetic biology, genetic engineering, and metabolic engineering is
used in algae biotechnology, and also examine the current state of algae biotechnology research and
tools. Also, this course gives an opportunity to explore the fundamental uses and economic importance
of algae with reference to its application in food, industry, agriculture, pharmacy and medicine.
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BO765: Selected Topics in Microbiology (1)

Subjects within microbiology are going to be reviewed on the idea of selected scientific articles and / or
book chapters. During this way, the student will gain experience in both reading and extracting
knowledge from articles that addressthe most recent research. The curriculum is adapted to the
interests and desires, and can normally vary from Semester to Semester. A part of the literature shall be
submitted by the students in weekly discussion sessions with the course coordinator.

BO766: Selected Topics in Microbiology (11)

The course focuses on selected topics in microbiology without prior courses. Directed readings
addressed current research, and up to date trends and discoveries in selected areas of microbiology in an
exceedingly seminar format, emphasizing discussion and demanding thinking. Minor investigative
problems are conducted with the advice and guidance of the staff members.

BO767: Applied Microbiology

The objective of this course is to provide a perspective of how bacteria and fungi are used for the
benefit of humans and how these technologies have been developed. The course gives an overview on
the utilization and application of bacteria and fungi in different products and processes, Illustrates the
role of bacteria and fungi in food processing, beverage fermentations, biofuels, environmental
biotechnology, sewage treatment, chemical and pharmaceutical industries.

BO768: Microbial Biotechnology

This course gives an opportunity to trains the students of microbiology in the experimental design of a
recombinant DNA experiment, appreciate the problems that may arise from the use of this technology,
and enable students to analyze and interpret molecular biological experimental data and draw sensible
conclusions from the data.

BO769: Extreme and Beneficial Bacteria

This course provides a general outlook on the different extreme habitats of microorganisms that differ
from the commonly known microorganisms. The course also describes the different mechanisms of
tolerance of the extreme microorganisms to these harsh habitats. It also provides the identification,
characterization and different applications of these microorganisms in medical and environmental
fields.

BO770: Microbial Quality Control

This course deal with training report on microbiological quality Analysis of Drinking water and Food.
The ways used to control the microbial contamination and its deterioration. It gives information about
aims and objective and overview of the organization. Thermal processing and its calculation. How
microorganisms can used as probiotics. It gives information about public health aspects hygiene and
sanitary regulations of eating establishments. The laws and Regulations governing quality and safety.

BO771: Molecular Biology and Genetic Engineering

The course gives an opportunity to understand microbial genes, genomes, and gene expression which is
essential for understanding the biology and evolution of microorganisms and their interactions with the
environment. Moreover, microbial genetics is essential for understanding molecular biological studies,
the manipulation of eukaryotic organisms, and for practical applications (biotechnology) in diverse
areas of life sciences. Biology and microbial genetics are now in an exciting era of “genomics” and
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“post-genomics.” Complete genome sequences (genetic blueprints) are being solved at astonishing rates
and these hold enormous potential for expanding our understanding of life. In this course, we will
discuss the structure, function, expression, and evolution of microbial genes and methods for their study
and manipulation. Topics include microbial genomes and their evolution; gene discovery, identification,
and mapping; mutation; DNA repair; gene transfer among organisms; plasmids; transposable elements;
genetic recombination; and gene regulation. We will also discuss molecular genetic strategies or
concepts including gene cloning, polymerase chain reaction (PCR) and quantitative PCR, hybridization
techniques, microarrays, ‘proteomics,” ‘metabolomics,” uses of gene expression, directed mutagenesis,
gene fusions, ‘reporters,” probes, and emerging technologies such as ‘Next Generation’ DNA
sequencing strategies.

BO772: Molecular Plant-Microbe Interactions

This course deal with new strategy that explain the mechanism of microbial invasion of plant body;
different mechanisms of host plant resistance against the microbial diseases(even fungal ,bacterial and
viral).lt is also aims to study the detailed mechanisms of different chemical ,physical and biological
control methods.

BO773: Microbial Secondary Metabolites

Secondary metabolites for human and animal health. The course will provide information about
different types of secondary metabolites such as antibiotics, pigments, growth hormones, antitumor
agents, and others. Also, it will provide the students with the understanding of the factors that could
affect secondary metabolites production besides their mechanism of action. In addition, the economic
importance and the different biotechnology applications of secondary metabolites such as medicine,
industry, agriculture, and others.

BO774: Environmental Microbiology

Environmental microbiology (terrestrial, aquatic, aero and extreme), the functional diversity of
microorganisms in the environment in relation to human welfare and ecosystem health, microbial
interactions with pollutants in the environment and the fate of microbial pathogens in the environment.
microbial environments, detection of their activities in the environment, microbial biogeochemistry
(microbial metabolic activity lies in the heart of the myriad of interactions between the environment and
microorganisms that shape the dynamics of ecosystems), bioremediation and water quality.

BO775: Microbial Enzyme Biotechnology

This course concerns with the different metabolic enzymes produced by different microorganisms and
their application in different medical or industrial technologies. Students will gain the practical skills to
isolate the enzyme producing microorganisms from different sources. They will also learn and practice
the extraction, characterizing and identification of different microbial enzymes.

BO776: Technology of Microbial Mass Production

Advancing mass production to the level of economic feasibility is critical. This course educates students
further development of mass production from microorganisms, so new technologies can compete in the
open market. It is also important for teaching beneficial microorganisms mass production and
technologies for other uses, including for study and application in biotechnology and biomedical
research.
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Laboratory Biological Analyses Diploma

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0501 |Biological Fluids A sl oll Bilpudl] 2 - 2
Z0503 |Toxicology & Scientific instruments Lalall 3 3 sosandiale |1 2 2
Z0505  |Blood chemistry pdlsbas | ] 2 2
Z0507  [Histological preparations Ll Ol sl ] 2 2
Optional: Select 4 Credits
Z0509 |Biological analyses Aol Qa1 2
Z0511 |Laboratory molecular biology Alexall safiallbaslolll 1 2
Z0513  |Computer and statistical analyses ilaa ) ol 5 W ulall | 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0502 - Parasitology cllahllale |1 2 2
Z0504 - Pathology oalaYlae |1 2 2
Z0506 - Immunology delidiale| 1 2 2
Z0508 - Tissue culture iaa¥ldel )| 1 2 2
Optional: Select 4 Credits
Z0510 - Bioethics and related laws dall @ Gl gl 5 ebal) ple Bl 2 -
Z0512 - Microbiology gl g Sl ale | 1 2
Z0514 - Bacteriology Lasdlale |1 2 2
Total Credits 12
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Z0501: Biological Fluids

This course will introduce the classification of biological fluid and sweat, Diffusion — osmosis - cell
water relationship, Cellular transport, facilitated diffusion, active transport, Suspension — colloid,
Specific water characters to adapt life, Source of water supply and water loss. This course will help the
students to know the origin, components and vessels of Lymph, Lymph circulation and lymphoid
organs, Low affecting passage of water, viscosity, enzymes, urine and semen analysis and use of
radioactive isotope in biological fluid estimations.

Z0502: Parasitology

This course presents definitions of parasitological items, types and hosts. General characteristics,
habitat, distribution, morphology, anatomy, life cycle, diagnostic methods, infection, pathogenic effects,
control, treatment and epidemiology of phyla: Platyhelminthes, Nemathelminthes and parasitic protozoa
are covered. Important examples in these phyla will be taught.

Z0503: Toxicology & Scientific instruments

The principal goal of this course is to know the introduction on toxicology and its relationship with other
sciences, types of toxicology, Toxicity and types of toxicity, Toxins and types of toxins and the factors
which affect the toxicity. This course will teach the students toxicology units, general management of a
case of poisoning. The students will gain the skills to learn how to measure toxicants and toxicity and
the application of toxicology and how to regulate, protect from toxicology and Published Scientific
Experimental work in Toxicology. This course will teach the students the Medical Laboratory
Technology, Safety and its Rules. Students will explore the requirements of the Sterilization and
disinfection of Laboratory instruments, the Laboratory instruments and equipment such as Balances,
Centrifuges, Refrigerators, Ovens, Water baths, Incubators, Microscope, Automated analyzers, Spectro-
Colorimeter (photometer). It will provide the students the skills to learn important and applicable
techniques such as Agarose gel electrophoresis, SDS PAGE gel electrophoresis, Flow cytometry and
DNA analysis.

Z0504: Pathology

This course deals with the investigation of various pathological processes. These mechanisms are
prevalent in all tissue-cell pathology. Attention is paid to how cells adapt, the carcinogenesis process,
the inflammatory response, how tissue heals, immunology, infectious diseases, and cellular level
accumulation with a metabolic disorder.

Z0505: Blood chemistry

This course will attempt to take a broad view on using biochemical tests in clinical medicine. It will help
the students to teach how to measure CBC and RBCs indices, liver physiology and its function tests,
Kidney physiology and renal function tests. The students will know the lipids and lipoprotein, disorders
of carbohydrate metabolism, biochemical markers of cardiac injuries, inflammatory and tumor markers.

Z0506: Immunology
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The course on immunology is intended to make the student aware of the types of immunity, and
biochemical mechanisms involved in immune responses and immune-mediated diseases. The aim of this
course is study of the molecular and cellular interactions and principles of the immune system. Topics
include immune system development, humoral & cell-mediated immunity, disease and treatments
involving immunization, immunodeficiency, and autoimmunity.

Z0507: Histological preparations

This course provides an introduction to different types of human tissues and how to prepare histological
and/or histopathological slides in the laboratory to be examined under the microscope. The course will
cover the structure and function of epithelial, nervous, muscular, and connective tissues. The course will
provide how to prepare wax and fresh frozen tissue sections to examine the different types of lipids,
carbohydrates and protein content of disease and normal human tissues.

Z0508: Tissue culture

The course should provide students with the knowledge needed to work with cells in a laboratory setting
and explain how adherent and suspension cells grow in the lab. The student should be able to work in
this with a good sterilization technique - account for different preventive measures to avoid
contamination of cell cultures and how a contaminated cell culture may be treated - account for different
cell-culture media and its components- explain the concept of transformation- be able to apply basic
cell-culture techniques, such as calculation and harvesting of cells.

Z0509: Biological analyses

This course will provide the students with how to know the definition, components and media of
environmental health and environmental risk assessment. The students will understand the air quality, air
pollution, water and health, water pollution, water purification and water quality standards. The students
will gain some skills and knowledge of food health, food hygiene and safety, soil environment and
health, wastes and effect on health, waste disposal and management, housing and health, standards of the
healthy house, environmental health behavior, environmental sanitation. The students will apply by
analyzing Urine: Basic renal physiology, macroscopic and microscopic analysis of urine, renal
pathology, and disease correlations.

Z0510: Bioethics and related laws

Bioethics are concerned with the ethical questions that arise in the relationships among life sciences,
biotechnology, medicine and medical ethics, politics, law, theology and philosophy. This course will
explore the responsible conduct of science with a focus on ethical issues in biological research that uses
various designs, with a wide variety of special populations, and in different types of settings, involving
human participants. The student will gain familiarity with the terminology, resources, and major
frameworks of ethical analysis in life science ethics.

ZO0511: Laboratory molecular biology

This course focuses on the structure and function of biologically important molecules, giving you a
range of theoretical knowledge and practical lab skills. Students will learn about DNA, RNA and
proteins and the molecular events that govern cell function while exploring the relevant aspects of
biochemistry, genetics and cell biology. Laboratory exercises emphasize current techniques in molecular
biology such as molecular cloning, blotting, PCR, and assays of gene expression.
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Z0512: Microbiology

This course focuses on how to collect and handle different pathological specimens, identification and
classification of microbes with emphasis on Gram-positive and Gram-negative bacteria. Other points
related to the role of pathogenic bacteria in causing a disease, microbial pathogenicity and mechanism of
virulence are also covered. Practices help students to have skills in handling various clinical specimens,
methods for evaluation and monitoring microbial disease, using instruments following quality assurance
practices and safety measures and performing antimicrobial sensitivity tests.

Z0513: Computer and statistical analyses

This course is designed to enable students to acquire the skills of data analysis for life sciences. Students
will learn the basic statistical concepts, gain the tools to apply common statistical methods, analyze and
interpret life sciences data. The module will focus on computer-aided data analysis programs as Excel
and SPSS necessary for presenting and analyzing biological data.

Z0514: Bacteriology

This course will deliver students the basic and applied principles of diagnosis of pathogenic bacteria and
classification of bacteria using Gram staining, physiology, nutrition and growth of microorganisms,
control of microbial growth. Techniques use bacteria as a production unit for metabolites, enzymes,
immune acid, alcohol, antibiotics and organic acids are also covered. Other topics such as fermentation
and downstream processing and biotransformation are relevant.
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Cell Biology, Histology and Genetics

First Semester

. Hours/Week
Code Course Title Cec ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0601  [Molecular Cell Biology sl e 2 - 2
Z0603  |Advanced Histology oshiedaudae| 1 2 2
Z0605  |Histochemistry & Immunohistochemistry il el sbaS | 1 2 2
Z0607  |Principles of Toxicology asandl ale | 1 2 2
Optional: Select 4 Credits
Z0609 |Immunology delidiale |1 2
Experimental Animal Pathology & Oncogenesis
Z0611 2 1 Sy el Gl a1 Sl 1 2 2
IPR, Biosafety & Bioethics
20813 gl il sl Y ARSI G| 2| T | 2
Z0615 |Biostatistics S sban) 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
70602 - Genetic Engineering & Biotechnology 4 sl dall 5 48 ) 0l duxigh | 1 2 2
Z0604 - Functional Histology il dal e |1 2 2
- Animal Cell & Tissue Culture Techniques
20606 j\ gl sV 5 WAl de ) 5 el 2 ) 2
Z0608 - Histological Basis of Endocrinology ~ slewall 232l alal mpusll a1 | 1 2 2
Optional: Select 4 Credits
Z0610 - Biochemistry and Metabolism ol s dpsall sl |1 2 2
70612 - Introduction to Bioinformatics 4 sal) dlasleall dadia | ] 2 2
Z0614 - Gene Regulation & Epigenetics U &) )5l ale 5 ual) juail) a2 - 2
Z0616 - Scientific Writing & Presentation Aalall g pell g0l 2 - 2
Total Credits 12
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First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
70617 Advanced Vertebrate Comparative Anatomy 1 o 11 5 5
1 paiie by )88 () jlaa g i
Z0619 |Advanced Vertebrate Embryology 1 | paie iy &l |1 2 2
Z0621 | Vertebrate biodiversity 1 1 Slad goag | 1 2 2
Z0623 | Vertebrate Evolution ol ksl 2 - 2
Optional: Select 4 Credits
Transgenic animals (Methods Application
20625 ’ ( " (l\mm} k) Wy Al i ) 2
Z0627 | Vertebrate Samples Preparation 1 1 el cliye juamai bl 1 2 2
20629 Molecular Biology of Vertebrate 1 l4iimbasdam| 1 2 2
Z0631  |Histopathology axudl gl el |1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
70618 ) Advanced Vertebrate Comparative Anatomy 2 o 12 - p
2 padie Gy a8 (o Hlae g s
Z0620 - Advanced Vertebrate Embryology 2 2 pdie bl dsal| 2 - 2
70622 - Stem Cell Biology Ledall DAl baslsn | 2 - 2
20624 - Vertebrate Biodiversity 2 2l e s sl ] 2 2
Optional: Select 4 Credits
70626 - Molecular Biology 2 248 bl 1 2 2
20628 - Principles of Bioinformatics A gl gl glaall i) 1 2 2
Z0630 - Vertebrates Samples Preparation 2 2 alal clie juamai gk 1 2 2
Genetc Regulation of Vertebrate Development
70616 - g P S i gt | T 2| 2
Total Credits 12
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(Physiology) :¢s> slssedll ale (8 o ghall (2 iualal) alisy .3

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0633  |Molecular Enzymology ol Gla Y ble 2 - 2
Z0635 |Endocrinology mall 2zl ale | 2 - 2
Z0637  |Advanced Toxicology piidll o gandl ol | 2 - 2
Z0639  [Cell physiology Gallladsus ) 2 - 2
Optional: Select 4 Credits
Z0641 |Histopathology Al gl el |2 - 2
Z0643  |Fish Physiology Aond a lad | 2 - 2
Z0645  |Immunology delidlale | 2 - 2
Z0615 |Biostatistics o sbaal | 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits

Z0632 - Physiology of Reproduction & Pregnancy Jeall s Judiill Lin sl g | 2 - 2

20634 - Hematology and Blood Disorders al al el g pall ale |2 - 2

70636 ) Lab. Techniques (blood indices - enzymes -hormones) ) 4 5

(D ge pa — Slay 3 — pall <l Hlial) dolaza s

Neurophysiology & Neurotransmitters
70638 - el 1 58 Al Lo ) gl 2 0 2

Optional: Select 4 Credits

Z0640 - Blood chemistry pdll cbas| 2 - 2

Z0642 - Immuno-histochemistry Lelall das¥) cbasS| 1 2 2

20644 - Cell signaling Lis a1 2 2

Z0616 - Scientific writing and presentation Lalall g padl g0l | ] 2 2
Total Credits 12
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(Ecology) :adsll ale (& aslal) (2 jiualall el s .4

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0647  |Environmental Biology Ll ol 2 - 2
Z0649  |Ecological Methodology el dmalldngia | 1 2 2
Z0651 |Environmental Pollution sl Sl 2 - 2
Z0653  [Soil Ecology Lldayl 2 - 2
Optional: Select 4 Credits
Z0655  |Freshwater Ecology Ldalloliall dan | 2 - 2
Z0657  |Environmental Impact Assessment el Y a2 - 2
Z0659  (Solid Waste Management Alall cllaais ol | 2 - 2
Z0615 |Biostatistics S sbaa)| 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0646 - Experimental Design & Field Skills Alial) @l lgall s bl apanai | 1 2 2
20648 - Principal of Environmental Biotechnology &l & seal) Al il | 2 - 2
Z0650 - Ecotoxicology & Environmental Safety ) 4Dl 5 a gandl ple | 2 - 2
Z0652 - Environmental Analysis aall Jdwalll 1 2 2
Optional: Select 4 Credits
70654 - Marine Ecology Loadiand 2 - 2
Z0656 - Desert Ecology L sl il |2 - 2
Z0658 - Environmental Monitoring anull a8l 2 - 2
Z0616 - Scientific Writing & Presentations Aalall g el y sl 2 - 2
Total Credits 12
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First Semester

:(Invertebrates) <l W 8 aglal) & yicalall gali .5

. Hours/Week
Code Course Title Toc. ‘ Prac ‘ Cred.
Obligatory: 8 Credits
Z0661 |Invertebrate Natural products Gl ) A el sl 2 - 2
Z0663 |Invertebrate Phylogeny by sl 8 eyl Hghiale | 2 - 2
Z0665 |Comparative Anatomy of Invertebrates M b e i | 2 - 2
Z0667 |Marine Biotechnology 4yl A el U 4 gl dgalll | 2 - 2
Optional: Select 4 Credits
Z0669 |Zooplankton & Benthos ol gl S g Al sl Bl gl | 2 - 2
Z0671  |Advanced Embryology shiedialale| 2 - 2
Z0673  |Invertebrate biomonitoring Sl LM Ay gaal) A8 ) [ 2 - 2
Z0615 |Biostatistics o sbasl | 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title Lec. | Prac. | Cred.
Obligatory: 8 Credits
Z0660 - Invertebrate structure & function by &) ddads iy s pllle | 1 2 2
20662 - Invertebrate Embryology ClEd gAYl e | 2 - 2
20664 - Invertebrate Immunity L) Adeliallale | ] 2 2
Z0666 - Aquaculture Biotechnology kel & ) el 5 dg spadl dgmll | 2 - 2
Optional: Select 4 Credits
70668 - Freshwater Ecosystem (Limno.logy) B 1 5 5
(<l el ale) Ldall slaall A i) alail)
ZO670 - |Invertebrate Rearing Techniques Sl B 8 A ) - 4 2
Z0672 - Malacology s Male| 2 - 2
Z0616 - Scientific writing & presentations Galall g el y sl | 1 2 2
Total Credits 12
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(Immunology and Parasitology):<iblikll g s Uiall ale b a glal) & jicalall gl .6

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0675 |Cellular & Molecular Immunology el sdalldcldlde | 2 - 2
Immunology & Immunotherapeutic Techniques -
20617 Y P | e liall & lall el 5 delid) Ao 2 2
Z0679  |Protozoology & Helminthology Ababall laall 5 sl sam y llidlall ple | 1 2 2
Z0681  |Veterinary & Fisheries Parasitology ASaudl g 4y b cldhll ale | 2 - 2
Optional: Select 4 Credits
70683 Immunology, Vaccination, Immunization & Biotechnology 5 i 5
4 el Ls o) 938l 5 il g apadail) g deliall le
70685 Immune disorders,. Autoir.nmune‘ Dispases & Irpmunodeficiency ) i )
diseases delidll (i (il gel 5 40030 deliddl al el g delidl cily) jlacal
Z0687  |Applied & Experimental Parasitology ol s Aulall bbbl ple | 1 2 2
Z0689  |Vectors borne-diseases Bl i) Al g0 A siiall (al 5aY1| 2 - 2
Z0615  |Biostatistics g sbanl| 2 - 2
Total Credits 12
Second Semester
. Hours/Week
Code Preqg. Course Title ec. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0674 - Immunology & Microbiology > oSl jielidl e | 2 - 2
Clinical Immunology & Biochemistr
70676 i 9y y:\_} ol oy it | 2| | 2
Z0678 - Epidemiology, Control & Food Safety ¢/l iadlu s oSaill g4 Yiale| 1 2 2
Z0680 - Immuno & diagnostic Parasitology Clldhll jadiiydeliaale | ] 2 2
Optional: Select 4 Credits
20682 - Immunology & Biotechnology sl bagdgsilljdctidldle | 2 - 2
Z0684 - Tumor Immunology & Immunotherapy = elall z3allsal ) Yldclia| 2 - 2
20686 Modern trends in Parasitology Glbihll ole 83l clalasyl | 2 - 2
70688 - Zoonotic Diseases Laiall 4 gus Aallall Gl ¥V | 2 - 2
Z0616 - Scientific writing & presentations Qalall (g pellgdilssl | ] 2 2
Total Credits 12
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(Entomology) (<l jdall ale 8 aghall & dcala) gl .7

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0691 |Advanced Insect Physiology pafiall O pliall baglgand | 1 2 2
Z0693 |Insect Vectors of Diseases S pdall (e gl Yl el | 2 - 2
Z0695 |Advanced Chemical Ecology of Insects Gl pdall 8 dadie ApleS dan| 2 - 2
Z0697  |Applications of Insecticides 4 dall Glapall il | 2 2
Optional: Select 4 Credits
Z0699  [Forensic Entomology & Criminal Justice dslall dllaalls e il &l jiallole| 2 - 2
Z06101 |Advanced Biological Control Ldiedmglgndadlsa | ] 2 2
Z06103  |Insect Immunity Gl pdadelial 1 2 2
Z06105 |Insect Diversity & Evolution Gl ) & skl g e sall| 2 - 2
Z0615  |Biostatistics S eban) 1 2 2
Total Credits 12
Second Semester
. Hours/Week
Code Preq. Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 8 Credits
Z0690 - Plant Protection & Pest Management a5l il e | 2 - 2
70692 - Insect Vector Control ol el L Gl ydall Al ] 2 2
Z0694 - Insect Models & Research Techniques Llidi s &sanll (8 <l jlall z3ai | 2 - 2
Z0696 - Insect Population Ecology & Dynamics Gl pdall plde Spalingdin| 2 - 2
Optional: Select 4 Credits
Z0698 - Stored Grain Pest Control A Gl il dsdlsa | 2 - 2
Z06100 Insect Taxonomy & Systematic prnalilll g Ol il ol ] 2 2
206102 - Apiculture & Sericulture Slagagdailldy 51 2 - 2
- Advanced Insect Hormones & Pheromones -
206104 Laatiall ) pdiad) il ga g 53 s il ga ) 58 2 2
Z0616 - Scientific Writing & Presentations Lalall gl gaslssll | ] 2 2
Total Credits 12
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Z0601: Molecular Cell Biology

This course will help students grasp the fundamental concepts of cell molecular biology, combining cell
structure and function with the underlying molecular mechanism (s). Gene regulation, genomics, cell
cycle management, protein synthesis, intracellular protein trafficking, and protein degradation and
epigenetics in eukaryotic cells will be discussed. Many of these topics would be addressed in the sense
of how disease is caused by defects in cellular processes.

Z0602: Genetic Engineering & Biotechnology

This course will broaden students’ knowledge of genetic science and provide them with the background
necessary to shape their own skills to expand understanding of genome research, gain a better
understanding of the advantages and risks, and learn about the new research and technologies in genetic
engineering and biotechnology. In addition, a detailed explanation of protocols required for isolation,
cloning and expression of genes will be discussed. Formation of gene libraries in different bioassays,
recombinant DNA technology, applications of genetic engineering in biotechnology for life and
industrial aspects. Methods to produce different genetically modified organisms (GMOs).
Characteristics and classes of industrial development and technology licensing and patents in life
sciences and ethics will be viewed.

Z0603: Advanced Histology

This course focuses on the structure and function of cells comprising healthy tissues and organs.
Students will learn to identify all major cell types and their interactions in the mammalian and human
body. Students will identify and define the parenchymal and stromal components in a normal organ,
various cell types that make up the organ, as well as their overall structure that determines the organ's
morphology, identify organs that make up the integumentary, cardiovascular, respiratory,
gastrointestinal, endocrine, male and female reproductive systems, as well as the urinary system and
others, recognize and classify organs using tissue specimens at low and high magnifications, list the
various staining techniques that are used to distinguish particular cell types within an organ.

Z0604: Functional Histology

Students will learn about the cellular structure of tissues and organs in mammals defined by functional
histology. They will learn that tissue and organ structure is often linked to function, and examples of
dysfunction caused by tissue damage are identified when they are of particular interest, describing the
microscopic anatomy (histology) of the cells, tissues (epithelial, connective, muscle, nervous tissues)
and organs of the major body systems (integumentary, endocrine, cardiovascular, immune, respiratory,
digestive, urinary and reproductive systems and other) and relating them to their function. Through
examining microscopic tissue parts or electron micrographs, students should understand how the cellular
structure of each tissue or organ relates to its particular role in the body, and recognize major
pathological conditions.

Z0605: Histochemistry & Immunohistochemistry
This course will teach students how to prepare and evaluate histochemical and immunohistochemical
(IHC) slides using different techniques. Histochemistry techniques will include processes used in
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pathology, development and normal animal tissues and organs. This includes connective tissue,
carbohydrates, proteins, nucleic acids, amyloid, lipids, pigments, and minerals, neuroendocrine and
central nervous systems, immune cells, enzymes, live infectious agents, traditional staining properties,
and the staining process of cytoplasmic organelles and other. Procedures and terms relevant to IHC are
also covered; various IHC techniques used, slide preparation procedures in IHC, epitope unmasking and
retrieval, problems that occur during IHC procedures, IHC applications in medicine and research,
methods for IHC evaluation.

Z0606: Animal Cell & Tissue Culture Techniques

This course is designed to introduce students to the fundamentals of animal cell and tissue culture as
well as practical considerations. Tissue Culture's main priority will be working on culture maintenance
on a regular basis. The importance of specialized techniques and applications, as well as investigative
work, will be stressed. Introduces the method and mechanism of laboratory culturing of animal cells and
cell lines. Routine maintenance and record-keeping are covered, as well as media planning,
cryopreservation, and troubleshooting popular culture issues. This will maintain animal cell cultures and
proven cell lines with high viability, avoiding contamination, proper documentation, perform supportive
or episodic activities related to cell culture, such as media planning and evaluation, and rehabilitation,
and cell growth and health assessment, recognize and solve problems that occur frequently in cell
culture.

Z0607: Principles of Toxicology

This course gives an overview of toxicology's fundamental concepts. The fundamentals of exposure,
uptake, and metabolism. Dose-response relationships, toxicokinetics, target toxicity, mechanisms of
toxic action, toxicant identification, general concepts of toxicity testing, and antidote mechanisms of
action are covered. The mechanisms and effects of chemical, biological, and physical agents on human
health including nanomaterial toxicology, besides the emphasis on how environmental agents
communicate with humans and animals to cause disease.

Z0608: Histological Basis of Endocrinology

The goal of this course is to explain and describe the cellular organization and histology of the major
organs of the endocrine system. The morphology of endocrine glands such as hypophysis, thyroid,
parathyroid, adrenal glands, pancreas, pineal gland and its relation to capillaries, cellular contents and
function with special emphasis to histological changes during pathology. Also, organs with endocrine
cell groups, like the ovary, testes, and the gastrointestinal tract will be emphasized.

Z0609: Immunology

Basic immunology, including cellular and molecular processes, is covered in this course, which reflects
the human and mammalian immune system. The immune system's cells and tissues, antigen,
immunoglobulins, and antibody diversity, innate and adaptive immunity's molecular mechanisms, the
complement system, antigen presentation, cell-mediated effector responses, mucosal immunity and
application techniques used for immunoassays.

Z0610: Biochemistry and Metabolism
233



This course was planned to give a vision on a working knowledge of core concepts in metabolic
biochemistry and molecular biology with detailed examination of carbohydrate, lipid, protein, and
nucleic acid metabolism, as well as the flow of biological knowledge in species. Animals will be studied
for specific metabolic pathways and genetic information flow. The course includes signal transduction
pathways, tissue specific metabolism and its control, enzyme specificity and regulation for key
metabolic pathways, how the body responds to changes in energy demand, hormone action mechanisms.

Z0611: Experimental Animal Pathology & Oncogenesis

This course will study the pathological and underlying aspects during initiation of different diseases in
experimental animals such as diabetes, ulcerative colitis, arthritis, cancer...etc. It will also discuss
planning animal experiments for developing effective drugs in toxicology and oncology. It emphasizes
the mechanism of chemical carcinogenesis and WHO classes for carcinogenic chemicals, carcinogenic
agents and their cellular interactions and mode of induction, species and gender variations and
susceptibility, mechanisms of radiation carcinogenesis, inoculation of tumor cells in experimental
animals, viral oncogenesis, clonality and kinetics of tumor cell growth; initiation, promotion and
progression mechanisms, role of proto-oncogenes, oncogenes, tumor suppressor genes and DNA repair.

Z0612: Introduction to Bioinformatics

This course gives students theoretical background and a working knowledge of the techniques employed
in bioinformatics with currently available genomic and proteomic databases. The practical part will
enable students to search and retrieve information from genomic and proteomic databases (e.g.
GenBank, Swiss-Prot), and to analyze their search results using software available on the internet (e.g.
BLAST, ClustalW), know how to compare and analyze biological sequences and how to interpret the
results, to construct phylogenetic trees, to locate consensus sequences, gene open reading frames within
biological sequences, familiar with the principles and applications of microarrays, have knowledge
about elementary predictions of protein structure and function and elementary comparative genomic
analyses.

Z0613: IPR, Biosafety & Bioethics

This course introduces principles of Intellectual Property Rights (IPR), Biosafety and Bioethics that
provide a broad coverage of three areas of patenting. Students will be aware about the value of IPR in
life and fosters a better understanding of the rights associated with IPR such as copyright, patent,
trademarks, industrial designs, geographical indications and so on particularly for scientific research and
industry. Biosafety and bioethical issues prevalent in modern society will be discussed; biosafety and
risk assessment issues; regulatory framework for biosafety and bioethics; national biosafety policies,
The Cartagena protocol on biosafety, WTO and other international agreements related to biosafety,
Cross border movement of germplasm and GMO; risk management issues - containment.

Z0614: Gene Regulation & Epigenetics

This course introduces the concept of gene regulation in prokaryotes and eukaryotes and epigenetics.
How genes function at molecular level; DNA structure and chromatin organization, gene structure,
coding and noncoding RNAs, structure of mRNA, tRNA, rRNA, small interfering RNAs and micro
RNAs, regulation through RNA processing and decay, alternative splicing. Regulation of gene
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expression-Transcriptional control | & Il, expression of lac operon activators and repressors &
attenuation, antitermination. Epigenetics and how it regulates gene expression and heritable phenotypes
without changes in the underlying DNA sequence. Mechanistic overview of epigenetics; DNA
methylation, histone modifications, chromatin remodeling, and non-coding RNAs, as well as the key
players that regulate these processes. Molecular techniques in epigenetics research. Finally, the
epigenetic basis of developmental disorders, aging, environmental exposures, and relevant human
diseases such as tumorigenesis, obesity, drug resistance and infections.

Z0615: Biostatics

This course is designed to enable students to acquire the skills of data analysis for life sciences. This
course provides an introduction to selected important topics in biostatistical concepts and reasoning.
This course provides a survey of data and data types, issues of power and sample size in study designs.
Specific topics include tools for describing central tendency and variability in data; methods for
performing inference on population means and proportions via sample data; statistical hypothesis testing
and its application to group comparisons; regression and correlation. The module will also deal with
multivariate analysis, and nonparametric techniques. While there are some formulae and computational
elements to the course, the emphasis is on interpretation and concepts. The module will focus on
computer-aided data analysis programs as Excel and SPSS necessary for presenting and analyzing
biological data.

Z0616: Scientific Writing and Presentation

A course designed to give postgraduate students the skills necessary to write a thesis, and to prepare
other professional materials for presentation or publication. Topics covered in this course include:
searching the scientific literature; scientific writing style; writing postgraduate level papers, proposals,
projects, and thesis components; preparing scientific presentations; presentation of data; using visual
aids; and using word processing, spreadsheet, and presentation software.

Z0617: Advanced Vertebrate Comparative Anatomy 1
This course provides the study of similarities and differences in the anatomy of different vertebrate
species. It is closely related to evolutionary biology and phylogeny.

Z0618: Advanced Vertebrate Comparative Anatomy 2

This course explores the anatomy and function of vertebrates with an emphasis on vertebrate evolution.
Lectures cover topics such as the origin, anatomy, paleontology, and evolution of various vertebrate
groups, with a focus on organ systems (such as the nervous, circulatory, and respiratory systems), life
history, locomotion, behavior, and conservation. This course prepares students for advanced courses on
the biology of fishes, amphibians and reptiles, birds, and mammals.

Z0619: Advanced Vertebrate Embryology 1

This course explores animal embryogenesis of Chick, mouse in a way that aims to foster cross-model
work and ideas by presenting methods that can be applied across laboratories. Within these traditional
model systems, new developments are presented, such as protocols for the analysis of cellular
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membranes and intracellular signals, light-controlled manipulation of function, and the analysis of
transcriptomic and proteomic data in the context of the embryo.

Z0620: Advanced Vertebrate Embryology 2

This course focuses on understanding the molecular mechanisms that orchestrate embryonic. This course
introduces the most important families of molecules known to direct embryonic development
development. Within these traditional model systems, new developments are presented, such as
protocols for the analysis of cellular membranes and intracellular signals, light-controlled manipulation
of function, and the analysis of transcriptomic and proteomic data in the context of the embryo.

Z0621: Vertebrate biodiversity 1

Vertebrate Biodiversity Course explores the diversity, evolution, adaptations, and ecology of vertebrates.
The lectures and labs are coordinated as much as possible so that laboratory work expands upon
information provided through lecture and reinforces an understanding of diversity and adaptation.

Z0622: Stem Cell Biology

Stem cell Biology is the study and understand how these unique cells (stem cells) differentiate into cells
from all three embryonic germ layers as well as their renewability, or capacity to generate different
organs.

Z0623: Vertebrate Evolution

Vertebrate Evolution is a course teaching a comprehensive overview of the origin of vertebrates.
Students will explore the diversity of Palaeozoic lineages within a phylogenetic and evolutionary
framework. This course examines the evolution of major vertebrate novelties including the origin of
fins, jaws, and tetrapod limbs.

Z0624: Vertebrate Biodiversity 2

This course focuses on understanding the variability among living organisms from all sources, including
terrestrial, marine, and other aquatic ecosystems and the ecological complexes of which they are part;
this includes diversity within species, between species, and of ecosystems.

Z0625: Transgenic animals (Methods Application)

Describes the methods used to insert foreign gene into genome. Such animals are most commonly
created by the microinjection of DNA into the pronuclei of a fertilized egg which is subsequently
implanted into the oviduct of a pseudopregnant surrogate mother.

Z0626 :Molecular Biology 2
Study of intracellular molecular processes. This course will provid new insights into the nature of genes

and proteins and the relationship between them.

Z0627: Vertebrate Samples Preparation 1
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Proper collection and preservation of tissues across vertebrate species is fundamental to establishing
histology slides, cell cultures. Microscopic anatomy of the organ systems of vertebrates with an
emphasis on histology essential to understanding drug effects on functional anatomy.

Z0628: Principles of Bioinformatics
This course will provide the necessary skills needed to perform large-scale analyses, for example
assembly and annotation of genomes, analysis of gene expression and phylogenetic trees.

Z0629: Molecular biology of Vertebrate 1

The course will provide detailed analysis of the biochemical mechanisms that control the maintenance,
expression, and evolution of prokaryotic and eukaryotic genomes. Topics covered in lecture and
readings of primary literature will include: gene regulation, DNA replication, genetic recombination,
RNA processing, and translation.

Z0630: Vertebrates Samples Preparation 2

Focusing on the study of microstructures with Transmission electronmicroscope and scanning electron
microscope.

Z0631: Histopathology

It is the diagnosis and study of diseases of the tissues, and involves examining tissues and/or cells under
a microscope. Histopathologists are responsible for making tissue diagnoses and helping clinicians to
manage a patient's care.

Z0632: Physiology of reproduction and pregnancy

This course will establish knowledge of animal physiology and reproduction by examining the tissues,
organs and cells that govern the life cycle. The course includes biology of sex and sexual differentiation,
functional anatomy of male and female, reproduction and lactation, gametogenesis, neuroendocrine and
endocrine  hormones of reproduction and lactation, sex cycles, folliculogenesis, ovulation,
spermatogenesis, fertilization, embryonic development, implantation, pregnancy, parturition, initiation
of lactation and maintenance of the dry period, artificial control of reproduction and lactation.

Z0633: Molecular Enzymology

This course is to improve the understanding of enzymatic processes by studying the structure, physical,
chemical and catalytic properties of enzymes, and to acquire knowledge about phylogenetic and
ontogenetic development of tissue enzymes, enzyme topology and enzyme morphometric analysis. It is
also provide students with understanding physiological classifications, mechanisms of secretion,
specificity and extracellular distribution of cellular enzymes. Importance of enzymes in diagnosis and
treatment should be studied. It also includes interaction between enzymes and coenzymes and prosthetic
groups, as well as mechanisms of enzyme catalysis and regulation of enzyme activity. Catalytic
strategies: protease, carbonic anhydrase, restriction enzymes, NMP kinases. Additionally, Kinetics of
enzymatic reactions and metabolic relation between tissue and organs are studied.

Z0634: Hematology & Blood disorders
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Hematology: The first part of this course introduces students to blood and its components specifically
the formed cellular elements including erythrocytes, leukocytes and thrombocytes. It also provides the
students with a foundation of the theory and principles of hematology in the clinical laboratory setting.
Hematology theory and Lab include a review of general cell morphology with an emphasis on
hematopoiesis and bone marrow evaluation. Hemostasis, thrombosis and disease of the coagulation
system are discussed. The course introduces both manual and automated testing in the laboratory
hematology. Hematological disorders: The second part of this course aims to study of diseases of the
blood and bone marrow. It will cover the diagnosis and management of blood cell disorders, and
disorders related to structure and function of hematopoiesis. The commonest groups of disorders are the
leukemia (cancer of the white blood cells), and lymphomas (cancer of the lymphatic system). Students
learn how to manage tests of anemia and thalassemia determination and deal with disorders of blood
bleeding and clotting tests. This course includes lectures, practice and field training and cases
description.

Z0635: Endocrinology

This course is designed to provide a broad overview of vertebrate endocrinology. Course topics will
include the various classes of hormones, sources of hormones, production and synthesis of hormones,
chemistry of hormones, receptors and target tissues, mechanisms of action and regulation, and methods
used in endocrine investigation, the hormone biotechnology and use of synthetic or natural hormonal
drugs. After the course, the student should be able to; describe the organization and structure of the
endocrine glands and their hormones and their relation to other organ systems, allow students to
integrate and better understand the functions of the other systems of the body, and to investigate the
pathological conditions and diagnostic procedures associated with endocrine imbalance.

Z0636: Laboratory Techniques

The primary purpose of this laboratory practice is to provide a better understanding of the most
important basics, techniques, and test procedures that are applied in routine physiology studies with
emphasis on physiology of cell molecules. In the lab, students are trained on blood samples collection
and withdrawing, complete blood count (CBC), ESR, blood film preparation and examination, bleeding
tests examination and the interpretation of test results towards diagnosis of blood diseases and disorders.
The basic principles of hematology instrumentation, the quality assurance and quality control measures
used in evaluation are demonstrated. Practical lab studies include principles and methods of enzymatic
analysis, collecting and analyzing enzyme kinetic and thermodynamic data. This practical course will
provide students with lab skills for measuring enzymes in serum and homogenate through experiences
with the suitable methods and bioassays. Elisa technique will be practiced to estimate serum level of
pituitary, thyroid, adrenal and gonadal selected hormones. Students will learn how they can give
interpretations on the obtained enzyme and hormone measures with reference to their medical
importance. Instruction will be provided through lectures, handouts, demonstrations, lab exercises,
homework assignments, readings and case studies (if any).

Z0637: Advanced Toxicology
This course presents advanced concepts of toxicology in the occupational environment, the principle
types of toxins and their distributions in the body. It comprises analysis of target organs, adverse health
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effects, and the systems/organs that are the targets of toxicants. It includes assessments of safety and risk
of carcinogenic and non-carcinogenic chemicals. The toxicity study of various chemical and physical
agents to organ systems and the developing concepts is concerning. This course will cover the study of
the mechanisms of action of toxic chemicals as related to carcinogenic and non-carcinogenic effects and
the application of that information to regulatory standards for the workplace and environment.

Z0638: Neurophysiology and Neurotransmitters

This course is intended to concern with physiology of the central nervous system with an emphasis on
the cellular and molecular basis of signal transmission in the CNS responsible for fast communication.
The study of this course isoften using electrophysiological or molecular biological tools.
Neurotransmitters part is the study of chemicals, including brain chemistry and other molecules such as
psychopharmaceuticals and neuropeptides, which control and influence the physiology of the nervous
system. Topics that will be addressed include: principles of electric current flow exploited by the
nervous system; the basis of the resting potential of neurons; the structure and function of voltage-gated
and neurotransmitter-gated ion channels; generation and propagation of action potentials; the physiology
of fast synaptic communication. Factors (stimulant and inhibitants) affecting synaptic transmission
within CNS will be investigated.

Z0639: Cell Physiology

In this course the basic concepts of physiology and the use of physiology knowledge in the field of
molecular biology and genetics are covered. Specifically, it covered topics include homeostasis, cell
membranes, membrane transport processes, transportation of the molecules between the organelles,
protein synthesis, vesicular trafficking, endocytosis and exocytosis. This course is designed to explore
the molecular mechanisms of cell biology as it pertains to mammalian physiology. Specific emphasis is
placed on the molecular mechanisms of gene expression and genome function including the role of
chromatin and non-coding RNA, translation, cell cycle and division, protein trafficking, cellular
metabolism and cell signaling. Other topics include the specific function cellular organelles, DNA
repair, mMRNA processing and translation, the nuclear pore complex and shuttling between the cytoplasm
and nucleus, cytoskeleton, protein trafficking between organelles and through the secretory pathway,
lipid synthesis, electron transport, cell homeostasis and apoptosis, extracellular matrix, stem cell
development and hematopoiesis, and cellular clocks.

Z0640: Blood chemistry

This course aiming to distinguish the relationship between specific homeostatic disturbances and
measurable alterations in the composition of the blood. It acquires students to measure the amount of
certain substances in the body, including electrolytes (such as sodium, potassium, and chloride), fats,
proteins, glucose (sugar), and enzymes. Blood chemistry studies are used to help diagnose and monitor
many conditions before, during, and after treatment. It describes the mechanisms associated with the
control of acid-base balance and blood gases formation, regulation and elimination.

Z0641: Histopathology
This course provides an introduction to histopathology and outlines how the appearance of different
tissues changes due to damage, inflammation, infection or degeneration and how microscopy can aid in
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the diagnosis of disease. A part of this course describes basic mechanisms of cellular pathology,
including cell injury, necrosis, and cellular alterations and cell adaptation (hypertrophy, atrophy,
hyperplasia, metaplasia. The main objectives of this course are to: outline key features of a number of
pathological processes, relate the histological appearance of affected tissues to the underlying pathology,
recognize the histological appearance of a number of pathological tissues, and to understand how
sections can be photographed, presented and reported.

Z0642: Immuno-histochemistry

IHC is an important application of monoclonal and polyclonal antibodies to determine the tissue
distribution of an antigen of interest in health and disease. IHC stains are very useful in identifying &
distinguishing different cell types in the diagnosis of cancer as benign or malignant, determine the stage
and grade of a tumor, and identify the cell type and origin of a metastasis to find the site of the primary
tumor. IHC methods are also being applied to confirm infectious agents in tissues by use of specific
antibodies against microbial DNA or RNA, e.g. in cytomegalovirus, hepatitis B virus, hepatitis C virus,
etc. IHC can also be used to determine the function of specific gene products in molecular biological
processes such as development and apoptosis. Apoptosis by caspase-3 or TUNEL, and proliferation by
using anti- PCNA can be expressed by IHC. In immunity, different classes of lymphocytes can be
distinguished according to their surface markers. All T lymphocytes express CD3 and CD5, and the two
major subpopulations of helper T cells and cytotoxic T cells express CD4 and CD8. Therefore, a T cell
lymphoma can be tracked in different tissues using these markers. Other markers like CD23, bcl-2,
CD10, cyclinD1, CD15, CD30, ALK-1, CD138 may be used in various blood cancers or hematologic
malignancies.

Z0643: Fish physiology

As the student have a basic understanding of physics and chemistry related to the mechanisms and
environment, this course presents an introduction to physiological adaptations in fish in relation to their
environment. An important part of the course relates to functional physiological regulatory mechanisms.
The course is adapted to a focus of fish physiology. The course focuses on physiological processes in
fish including, respiration, circulation, acid-base balance, osmoregulation and ionic regulation,
saltification, endocrinology, swimming and buoyancy, sensory physiology, egg and larval physiology,
digestion, energetics and growth, reproduction, immunology and adaptations to temperature.

Z0644: Cell signaling

By a variety of signal molecules, all cells receive and respond to signals from their surroundings,
thereby integrating and coordinating the function of the many individual cells that make up organisms.
Extracellular signaling usually entails the many steps; Introduction, types of signaling, types of receptors
and other conserved functions, synthesis and release of the signaling molecule by the signaling cell,
transport of the signal to the target cell, binding of the signal by a specific receptor leading to its
activation, initiation of signal-transduction pathways, cell Signaling and apoptosis, relationships between
signaling pathways.

Z0645: Immunology

This course covers the fundamental concepts of modern immunology emphasizing on the molecular and
cellular elements of the immune system, and their basic function; the innate and adaptive immunity;
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immune system development; humoral & cell-mediated immunity; the basic concepts underlying the
mechanisms of innate and adaptive immunity; antibody and B and T-cell receptor structure and
functions, cells and molecular mediators that regulate the immune response; modern techniques used in
and influenced by immunology; clinical correlates disease, diagnosis and treatments; infectious diseases,
allergy, immunization, autoimmunity, immunodeficiency, immunotherapy, transplantation and tumor
immunity.

Z0646: Experimental Design and Field Skills

Experimental design and field skills in ecological and environmental studies is important for carrying
out research projects. This course examines the current best practice techniques in experimental ecology.
Topics covered, include the design and implementation of experiments, detection of environmental
impacts. This course explains how to do field observations and record data using different field tools.
Students will have the opportunity to apply these skills in the field and laboratory.

Z0647: Environmental Biology

This course examines the ways organisms, species, and communities influence, and are impacted by,
natural and human-altered ecosystems. This course focuses on the relationships between organisms and
their habitat. Waste management, wildlife management, resource management and environmental law.
This course will provide students with a broad survey of environmental science with emphasis on
scientific literacy, current events, global and international issues, and historic context. Conservation,
pollution, energy and other contemporary ecological problems are just some of the topics which will be
addressed.

Z0648: Principal of Environmental Biotechnology

Environmental biotechnology is the branch of biotechnology that addresses environmental problems,
such as the removal of pollution, renewable energy generation or biomass production, by exploiting
biological processes.

Z0649: Ecological Methodology

Students learn how to analyze hypothesis-centred ecological field research projects on animals, and their
environment, with emphasis on the appropriate choice and application of statistical techniques for the
analysis of ecological data. The study aims at providing the necessary statistical skills for the data
analysis of MSc thesis projects and will enable the students to be able to understand and critically
evaluate the analysis of ecological projects, such as described in scientific publications. This course
deals with the choice and application of univariate and multivariate statistical techniques and tests, for
the interpretation of ecological field data.

Z0650: Ecotoxicology and Environmental Safety.

Principles of toxicology focusing on fate and effects of chemicals in the environment. Topics include
history of environmental toxicology; contaminant classification, source, fate, and effects; toxicokinetics;
dose-response; major body system contaminant interactions; reproductive toxicology, mutagenesis,
teratogeneses, and carcinogenesis; endocrine disruptors; bioaccumulation; toxicity testing; population to
global ecological effects; risk assessment; environmental laws and policies.
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Z0651: Environmental Pollution.

The course deals with the definition of pollution and pollutants, principles of environmental pollution
and its relationship to the ecosystem, types of air, water, soil and food pollution, physical contaminants
(heat, noise and radiation), ways of pollutant control, biological effects of pollutants; global and local
pollutions. This course is designed to study types of pollutants including gases, chemicals petroleum,
noise, light, global warming and radiation as well as pollutant flow and recycling, principles of
environmental pollution such as air, water and soil, in addition to environmental factors and interactions
between pollutants and their hazards on different ecosystems, population dynamics in different polluted
ecosystems such as, waste dumps regions and sewage or industrial waste regions, desalination stations
and safe disposal of pollutants.

Z0652: Environmental Analysis

Environmental Analysis is an interdisciplinary major focusing on the interaction between human and
non-human components of the biosphere. The major applies approaches in the social sciences, arts and
humanities, and natural sciences to understanding and solving environmental problems. Environmental
Analysis offers an integrated, unifying perspective on life, as well as a program for creating positive
change. The major prepares students for graduate work and careers in teaching, public policy and
administration, law, environmental sciences, international affairs, environmental design, and the non-
profit sector. Developing sustainable ways of living is one of the greatest challenges of our time.
Resources for field research, community-based research, internships. This course covers the general
topics on the analysis of pollutants in environmental matrices including the instrumentations, theory and
techniques for their measurements. This course also consists of laboratory experiments.

Z0653: Soil Ecology

Soil ecology is the study of how soil organisms interact with other organisms and their environment,
their influence on and response to numerous soil processes and properties form the basis for delivering
essential ecosystem services. Some of the key processes we study in soil are nutrient cycling, soil
aggregate formation, and biodiversity interactions. This course will introduce basic ecological concepts
about soil biodiversity, decomposition, nutrient cycling, and plant-soil interactions

Z0654: Marine Ecology

The course gives a broad introduction in marine ecology. Important issues are eco-clines and marine
biogeography; chemical-physical factors and the abiotic environment; biodiversity; phytoplankton,
pigments and storage components; toxic microalga; photosynthesis; growth rate and respiration of
microalgae; limiting and controlling factors of algal growth; heterotrophic plankton; grouping of
plankton; functional plankton groups; feed uptake, metabolism and energetics; decomposition chain;
trophic level, -transfers, and -efficiency; population dynamics in planktonic communities; global marine
production; aquaculture and fisheries; carbon pump and climate, disturbing impacts on marine
ecosystems, principles for conservation of marine ecosystems.

Z0655: Freshwater Ecology

The course covers properties of water and the significance of these properties for the structuring of
plants and animals on the individual-, population- and community level. The course covers spatial and
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temporal variation in natural ecosystems, including effects of human activity and climate change.
Important topics include basic limnology and water quality, an overview over the most important groups
of organisms, community structure, and control of communities through top-down (predator control) and
bottom-up mechanisms (available food). Effects of land use, climate change and other anthropogenic
sources of influence on freshwater ecosystems. Effects of abiotic factors on eco-physiology and life
history of freshwater organisms. Effects of abiotic factors on trophic interactions, with emphasis on
competition, predation and parasitism Phenotypic responses to trophic interactions.

Z0656: Desert Ecology

Deserts are harsh environments that do not sustain high biodiversity or ecological productivity.
However, in large part because of this, deserts are living laboratories for understanding ecological
processes. The Desert Field Ecology focuses on Physical and biological characteristics of deserts
including behavioral and physiological adaptations of organisms to physical extremes, with emphasis on
desert organisms. Deserts have relatively simple food webs and comprehensible levels of species
richness, and therefore interactions between species as well as adaptations to environmental conditions
are frequently obvious. This course will immerse students in the fascinating study of desert ecology: the
interactions between desert organisms and their environments. We will focus on the community ecology
of the four recognized North American deserts—the Sonoran, Mohave, and Great Basin Deserts.

Z0657: Environmental Impact Assessment

Environmental Impact Assessment (EIA) can be defined as the systematic identification and evaluation
of the potential impacts of proposed projects, plans, programs or legislative actions relative to the
physical, chemical, biological, cultural and socio-economic components of the total environment.
Environment in EIA context mainly focuses physical, chemical, biological, geological, social, economic,
and aesthetic dimensions along with their complex interactions, which affects individuals, communities
and ultimately determines their forms, character, relationship, and survival.

Z0658: Environmental Monitoring

Introduction to sampling techniques and analytical methods to measure environmental contamination in
air, water, soils, and food. Emphasis on instrument selection and quality control, including
documentation, calibration, and sample management. This course introduces sampling techniques and
analytical methods for determining contaminant levels. Students will learn and practice many methods
to be able to collect samples in their research and in their professions. Emphasis on quality control,
including documentation, calibration, and sample management, will ensure that students can fully
defend their data and can base good decisions on their measurements.

Z0659: Solid Waste Management

The course would cover-general introduction including definition of solid wastes—municipal waste,
biomedical waste, hazardous waste, e-waste; legal issues and requirements for solid waste management;
sampling and characterization of solid waste; analysis of hazardous waste constituents including
QA/QC issues; health and environmental issues related to solid waste management; steps in solid waste
management-waste reduction at source, collection techniques, materials and resource
recovery/recycling, transport, optimization of solid waste transport, treatment and disposal techniques
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(composting, vermi-composting, incineration, non-incineration thermal techniques, refuse derived fuels,
land-filling); economics of the onsite vs. offsite waste management options (individual vs. common
treatment/disposal practices, integrated waste management; and waste minimization and concepts of
industrial symbiosis and industrial ecology.

Z0660: Invertebrate structure and function

This course aims to studying both external and internal structure of invertebrate animals, with
understanding the organization of coelom and locomotion. Also, the course will throw light on anatomy
by studying internal organs with main physiological body processes of invertebrates.

Z0661: Invertebrate Natural products

This course aims to study the bioactive materials of invertebrates and their biological activity. The
course will show different methods of natural product extractions and will also describe the different
constituents and their structure and functions.

Z0662: Comparative invertebrate embryology

Comparative embryology is the branch of embryology that compares embryonic development of
different invertebrate phyla, showing how all animals are related. In fact, the course typically covers
representatives from many phyla. These include Porifera, Cnidaria, Ctenophora, Mollusca, Annelida,
Brachiopoda, Echinodermata, Chaetognath, and Arthropoda. The student will master comparative
patterns of invertebrate embryology from fertilization, cleavage, and early development, histogenesis,
organogenesis to hatching, metamorphosis or birth. These topics will be approached from both the
structural point of view of classical embryology and the more recent molecular mechanistic viewpoint.
The course will be focused on comparative mechanisms of development, analysis of morphogenetic
processes, evolutionary changes in development, and functional consequences of different modes of
development. So, the student will be able to make comparisons of the development of various life forms,
noting similarities and differences which can yield insights into the process of evolution.

Z0663: Invertebrate Phylogeny

This course introduces the numerous invertebrate phyla providing a description of the features that
characterize each phylum. The covers all the invertebrate phyla looking at their diverse forms, functions,
and evolutionary relationships. The book first introduces evolution and modern methods of tracing it,
then describes the distinctive body plan of each invertebrate phylum, showing what has evolved, how
the animals live, and how they develop. Basic physiological mechanisms and their development are
discussed. Development both the ontogeny and phylogeny of the invertebrates is discussed as well as
how genes control and direct an animal's development. The final chapter explains uses of molecular
evidence and presents an up-to-date view of the evolutionary history, giving a more certain definition of
the relationships between invertebrates.

Z0664: Invertebrate Immunity

This course describes the structure and functions of higher invertebrate immune system organs and its
cells and molecular components. This course aims to provide essential features of invertebrate immunity
on the example of crustacean innate immunity. Recognition of non-self (pathogen/microbial associated
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molecular patterns, pattern recognition receptors). Mechanisms of invertebrate immunity: anatomical
and physiological barriers, cellular response (types of hemocytes, phagocytosis, nodulation,
encapsulation), humoral response (hemolymph coagulation, phenol oxidase system, defense peptides
and proteins). This course provides the foundational understanding of the immune response to infection
and the role of innate and adaptive immunity. Description and Identification of invertebrate’s immune
system diseases.

Z0665: Comparative anatomy of Invertebrates

This course covers all major aspects of the anatomy of the Invertebrates, including basic comparative
anatomy between the invertebrate phyla. The course will examine the comparative biology of
invertebrates in an evolutionary and phylogenetic context, with an emphasis on functional morphology.
Topics will include an introduction to invertebrate systematic, a comparative study of systems for
locomotion, nervous and sensory perception, feeding, digestion, excretion, growth, circulation,
respiration, and reproduction. Given the incredible diversity of invertebrates, the course will focus on a
selection of invertebrate phyla.

Z0666: Aquaculture Biotechnology

This course describes the structure and functions of higher invertebrate immune system organs and its
cells and molecular components. This course aims to provide essential features of invertebrate immunity
on the example of crustacean innate immunity. Recognition of non-self (pathogen/microbial associated
molecular patterns, pattern recognition receptors). Mechanisms of invertebrate immunity: anatomical
and physiological barriers, cellular response (types of hemocytes, phagocytosis, nodulation,
encapsulation), humoral response (hemolymph coagulation, phenol oxidase system, defense peptides
and proteins). This course provides the foundational understanding of the immune response to infection
and the role of innate and adaptive immunity. Description and Identification of invertebrate’s immune
system diseases.

Z0667: Marine biotechnology

Marine Biotechnology will join other topics to ensure the acquisition by students of basic skills in
degree of Marine Sciences. This course is a basic training for graduates in Marine Sciences on the
application of biotechnological tools for the analysis and management of the marine and coastal
environments and for the development and practical use of the organisms from such environments. The
biodiversity of the marine environment is of enormous importance to humans as a resource for food,
pharmaceuticals, and ecosystem services. The School's Centre for Marine Biodiversity and
Biotechnology (CMBB) focuses on research using traditional and newly developing molecular methods
to study these important marine resources and products.

Z0668: Freshwater ecosystem (Limnology)

The goal of this course is that you will understand the basic physical, chemical, and biological processes
occurring in lakes, streams, and wetlands with the basic techniques used in aquatic ecological research
after this course. The course develops substantial quantities of data concerning the local watershed. This
course assumes a basic knowledge of ecology and chemistry. Students will learn about the physical and
chemical aspects of aquatic systems and the life cycles and adaptations of aquatic organisms. After
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completion of the course students will be competent to apply ecological concepts to aquatic systems and
to understand the impacts of human activities on aquatic ecosystems

Z0669: Zooplankton and Benthos

This course aims to study the macroscopic marine zooplankton animals represented by almost all the
major taxa (classification) of the Kingdom Animalia. In addition to study an important role in the
aquatic food web. The majority benthic animals of these are epifaunal in nature. It is appropriate to
discuss the Benthos in detail based on their diversity, lifestyles, as they exhibit variety of lifestyles and
diversity of the organisms. The study will include the relation between benthic marine species and
marine zooplankton community. The course describes the biology of plankton and benthos.

Z0670: Invertebrate rearing techniques

This is a course in applied sciences provides an overview of the invertebrate industry. It explores the
basic structure of the technology used to rear invertebrates including seed production, nursery, grow-out
systems. In this course students will participate in field and collection trips and learn about culture
approaches to some of the more economically or ecologically valuable species of invertebrates.
Attention is rewarded on the rearing of molluscs (Helix, Mussels, oysters...), Arthropods (shrimps,
Artemia), worms, sea cucumber. This is a unique assemblage of topics organized around the goal of
producing large amounts of organisms for a variety of useful purposes with supplementary information
on invertebrate health and nutritional elements.

Z0671: Principle of embryology

Embryology is the science concerned with the study of prenatal (before birth) development of animals.
The present course was planned to cover general considerations and basics of development. These
principles include the beginning of gamete formation (gametogenesis), types of eggs and sperms,
fertilization process, patterns of cleavage and types of blastulae. Also, the course will throw light on
general broad steps in embryogenic as morulation, blastulation, gastrulation and larval stages. It is
necessary to student to know the significance of each structure and stage of development. The course
will be supported by detailed figures and photos that illustrate important concepts.

Z0672: Malacology

The course aims to study phylum Mollusca with its systematic biology of different classes. The student
will have in-depth knowledge of morphology, ecology, taxonomy, evolution, and phylogeny of the
Phylum Mollusca, with particular emphasis on new acquisitions resulting from modern molecular
analysis. In particular, the student can recognize the main families of molluscs, use the phylum for
ecological and environmental analysis.

Z0673: Invertebrate biomonitoring

The course based on studying the invertebrates using as a main part of bio-indicator, bio-monitoring and
baseline studies. The type and number of invertebrates found at a particular site help to establish the
current or changing conditions of the aquatic environment such as sediment, water chemistry, and levels
of nutrients or toxins. It aims to the appropriate uses of invertebrates as a highly effective and
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informative bio-indicator of physical, biological, and chemical changes in terrestrial and aquatic
environment.

Z0674: Immunology and Microbiology

Immunology and microbiology module focuses on: basic immunology, bacteriology, virology and
mycology; understanding immune system, its protective function and its role in the infectious and non-
infectious diseases; principles of sterilization and infection control of such diseases; common infection
and diseases of medical importance their microbial causes, as well as laboratory diagnosis, treatment,
prevention and control of such diseases; industrial microbiology and biotechnology; the function of the
immune system and the host-microbe interactions; Laboratories investigate mechanisms of pathogenesis
and commensalism of viruses, bacteria, and protozoan parasites, as well as the lymphocyte function in
antigen recognition, immune response; antigen recognition by T cells; cell-mediated immunity,
hypersensitivity; human leukocyte antigen (HLA) polymorphism, transplantation; autoimmunity,
immunodeficiency; the body’s immune response and mechanisms of defense at the cellular and humoral
(molecular) level; virus classification, structure, replication, pathogenesis, epidemiology and control of
infections, transmission and diagnostic methods; bacterial structure, classification, growth, mechanisms
of gene transfer; transmission and diagnostic microbiology; pathogenesis mechanisms , sterilization and
medical mycology and parasitology.

Z0675: Cellular and Molecular Immunology

This course covers the fundamental concepts of modern immunology emphasizing on the molecular and
cellular elements of the immune system, and their basic function; the innate and adaptive immunity;
immune system development; humoral & cell-mediated immunity; the basic concepts underlying the
mechanisms of innate and adaptive immunity; antibody and B and T-cell receptor structure and
functions, cells and molecular mediators that regulate the immune response; modern techniques used in
and influenced by immunology; clinical correlates disease, diagnosis and treatments; infectious diseases,
allergy, immunization, autoimmunity, immunodeficiency, immunotherapy, transplantation and tumor
immunity.

Z0676: Clinical Immunology and Biochemistry

This course is intended to equip the student with the basic concept of immune system, its component
and mechanism of immune responses with specific reference to the human immune defense system with
emphasis on the biochemical aspects of the immune system; immune responses in the context of
infection, malignancy and immunological disorders; dealing with non-self-entities such as bacteria,
fungi, viruses, allergens, microbes and tumors; innate and acquired immunity; antigens recognition,
antigenic determinants and antigen and antibody reactions; lymphocytes; effector mechanisms;
immunological and biochemical techniques derived from the field of immune-biochemistry; techniques
and approaches used to study and understand and diagnose infection- and immune-associated disorders
of the human immune system; pathogenesis of infection-associated and immunological disorders,
including bacterial and viral diseases, autoimmune, allergic and inflammatory diseases and Immune
deficiency, hypersensitivities; tumour immunology, transplantation and transfusion immune reactions.
skills in the biochemistry laboratory, using analytical instruments for the determination of hemoglobin,
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bilirubin, iron, liver function tests, blood gases, pH, electrolytes (including calcium and magnesium),
and osmolality; biochemical diagnostic techniques, including preparing reagents and solutions,
calibration, computer recording of data, understanding and managing interferences, operation and
maintenance of equipment, and application of an effective quality control program; techniques in
clinical biochemical assays, using the appropriate analytical instruments and equipment to measure
constituents of blood and biological fluids, carbohydrates, lipids, proteins, and enzymes that are
correlated with disease processes; principles of sample and reagent preparation, automation, instrument
preparation use, and maintenance, calibration, quality control, and recording and interpretation of
results.

Z0677: Immunology and Immunotherapeutic techniques

components of the immune system; knowledge and experience of immunology; principles of innate and
adaptive immunity; antigen recognition by B and T cells; development, maturation and survival of
lymphocytes; adaptive immunity to infection; failures of host defense mechanisms; training in the
theoretical and practical aspects of modern immunology, with emphasis on therapeutic interventions for
disease management; passive, adoptive and active immunotherapy of human diseases; the contribution
of immunological mechanisms to a wide range of disease processes, as a basis for developing new
diagnostic and therapeutic strategies; illustration of the relevance of immunology to the maintenance of
health and the development and understanding of current and future immunotherapies of the latest
immunotherapies for diseases such as cancer and autoimmune diseases. Basic and advanced
immunotherapy, genes and immunity, biologic therapies, applied statistics, host-pathogen interactions in
infection; tumor and transplantation immunology; the application of immunological reactions for the
diagnosis and monitoring of disease; and the use of immunological technigques as analytical tools in the
clinical laboratory.

Z0678: Epidemiology, control and food safety

The course discusses the basic epidemiology principles, concepts, and procedures useful in the
surveillance and investigation of health-related states or events and provides applications of descriptive
and analytic epidemiology. The course studies the environmental factors in the development and spread
of diseases, pathogen variability, and principles of disease control, with particular emphasis on common
tropical infections such as malaria, schistosomiasis, amoebiasis, onchocerciasis e.t.c. The course will
also produce basic principles and practice of food and water safety, recognize some of the characteristics
of foodborne parasitic protozoa, nematodes, trematodes, and cestodes, recognize how foodborne
parasites are transmitted and identify some effective control measures for foodborne parasites. This
course covers food safety issues, regulations, and techniques to maintain a food-safe environment. The
course will include a discussion of food safety management practices such as public health policies, risk
assessment, sanitation, pathogen and allergen control in foods.

Z0679: Protozoology and helminthology

The course surveys the helminth parasites that infect humans, livestock, companion animals and
wildlife, particularly those of national importance and the most dangerous human and animal parasitic
protozoa. Morphology and pathology are discussed and host-parasite relations, epidemiology,
transmission, clinical manifestations, laboratory diagnosis, treatment, prevention and control are
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emphasized. Laboratory exercises are designed to acquaint students with proper collection, preservation,
processing and identification of stages of development of selected helminth and protozoa species. The
course incorporates a research topic that students need to present as a group project. Throughout the
Semester, students will be expected to organize information and understand the relevance of these
disease organisms to human health in our society.

Z0680: Immuno and diagnostic Parasitology

The course aims to recognize and characterize the immune inter-relations between parasites (protozoa,
helminthes as well as ecto-parasites) and the host as well as their immunogenicity with emphasis on the
current knowledge of cellular & humeral defense mechanisms of the immune response to these
infections. The course provides intellectual and practical skills to recognize the antigens of medically
and veterinary common parasites for immunodiagnostic tests.

Z0681: Veterinary and fisheries parasitology

The course presents information on morphology, life cycle, host pathology, epidemiology of infections,
and treatment and control of infections of domesticated animals parasite. Based upon later knowledge
students will be able to diagnose the major endo- and ecto-parasitic diseases of domesticated animals
based upon clinical signs, history and identification of parasite species. Lectures offer this information in
didactic and discussion formats; whereas laboratories offer much of the same material with additional
opportunities for hands-on learning and acquiring technical skills required for the diagnosis of metazoan
and protozoan parasite infections. The course will give also information on the role of parasites in
causing fish disease and fish parasites that humans can acquire from eating fish and use parasite data to
understand aspects of the natural populations of fishes.

Z0682: Immunology and Biotechnology

This course aims to provide students with: the basic concept of the immune system, its component and
mechanism of immune responses with specific reference to the human immune defense system with an
emphasis on the immune-biotehnological aspects of the immune system; various immunologic
techniques used in research and biotechnology laboratories such as immunoassays,
immunofluorescence, western blot analysis, SDS-PAGE, antibody purification, cytokine assays; phage
antibody libraries, therapeutic monoclonal antibodies, and flow cytometry, lymphocyte isolation and
reactions, immunocytochemistry, immunoprecipitation, ELISA, cell culture, laboratory diagnosis by
agglutination, precipitation, immunofluorescence and enzyme immunoassay; current basic
immunological techniques as diagnostic tools for bacterial, viral and parasitic diseases; knowledge on
immunobiology in relation to biotechnology. Genetic engineering techniques allow large-scale
production of substances generated during the immune response; Applications of various aspects of
immunology for diagnostic and therapeutic purposes; Development of theoretical bases of biotechnology
immunobiological preparations.

Z0683: Immunology, Vaccination, Immunization and Biotechnology

This course develops key concepts in: the structure and function at the molecular and cellular level of
the immune system; the development and application of vaccines/immunization as well as the benefits
and constraints of vaccination and immunization as a component of integrated disease control,
descriptions of conventional vaccination/immunization and new technological approaches; Immunizing
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agents (Vaccines, Immuno-globulins), Vaccine development, How vaccines work, vaccine response in
individuals, Epidemiology and immunization, Future of vaccinology; account for polyclonal,
monoclonal and humanized antibodies and production of these describe immunization/vaccination;
immunological disease and immunotherapy plan; immunological techniques and their applications in
biotechnical industry; principles governing vaccination/immunization and the mechanisms of protection
against disease; vaccine design, use of animal models to determine immune responses to
vaccination/immunization and assessment of efficacy, development of new generation vaccines, and
regulation of vaccine production and quality control; the basics of immunology developing therapies like
vaccines, monoclonal antibodies, CAR T cells and more; factors influence vaccine design and
development; different types of vaccines available and their suitability for different diseases;
biotechnologies that are fueling the rapid discovery and development of vaccines and
immunotherapeutic agents for a wide variety of diseases.

Z0684: Tumor Immunology and Immunotherapy

This course provides an up-to-date and comprehensive account of cancer immunity and immunotherapy;
adaptive and innate immunity to cancer; the mechanisms underpinning our immune response; current
approaches to cancer immunotherapy; how tumor and host responses can circumvent effective anti-
cancer immunity; development of vaccines; interplay between tumors and the immune system, as well as
current therapies that use the immune system in the setting of oncology; basic immunology and tumor
biology; the interplay between the immune system and tumors; current immunological therapies;
immune system functions; how genesis of cancer and its progression; immune system can mount potent
and potentially curative responses against cancer; challenges that immunotherapy strategies have to
overcome, and illustrate the advantages/disadvantages of different classes of antigenic targets that are
currently a focus of immunotherapy; tissue context in which cancer immunotherapy takes place, and the
challenges and opportunities that the tumor microenvironment presents; a range of current
immunotherapy approaches will be reviewed, focusing on their scientific basis and clinical mode of
action; immunotherapy strategies will include antibody therapies, checkpoint blockade strategies, T cell
/chimeric antigen receptor adoptive therapy, and cancer vaccines.

Z0685: Immune disorders, Autoimmune Diseases& Immunodeficiency Diseases

This course provides an overview on: cellular and molecular mechanisms of immune system disorders
such as autoimmunity and immunodeficiency; different immunological methods and approaches used in
the diagnosis of immune diseases; mechanism of specific adaptive immune responses to “self-antigen”
that lead to autoimmunity; factors leading to induction of immune disease; the role of antibodies and T
cells in mediating autoimmunity and immunodeficiency; the importance of specific receptor mediated
responses; concept of tolerance; approach for treatment for autoimmune disorders; clinical manifestation
of immunodeficiency disorders; multi-level origin of immunodeficiency disorders; the role of immune
cell development with malfunction of the immune system; basis of immunodeficiency disorders;
correlations of laboratory tests with the clinical manifestations/symptoms of the immune disorders.

Z0686: Modern trends in parasitology
The course involves individual studies on the selected up-to-date topic on parasites. The topic will
include modern developments in parasitology and provides advanced theoretical and applied knowledge
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concerning the subject under study which should be of national and/or global importance with special
emphasis on parasites of public health importance. The course provides students with information on
advances in parasitology research and modern trends in parasitology. Students will be equipped to apply
research skills to present a written report including a critical literature review of relevant scientific
publications and show competence in communicating scientific findings. The course enables students to
deal with public health issues related to parasites in the community.

Z0687: Applied and experimental parasitology

The course provides students with the knowledge and critical understanding of the molecular biology of
parasites, introduces the theory and practice of phylogenetic inference from molecular data and to
introduce some of the most commonly used methods and computer programs and acquire the detailed
principles of molecular methods for clinical diagnosis of parasites. This course will introduce the
laboratory exercises that cover the experimental designs to use parasites as experimental models in
research, methods of collecting and processing host and parasite samples, methodologies to identify and
control parasites and parasite infections, and evaluation of parasitic infections in hosts. Emphasis will be
placed on the applications of the modern procedure to study parasitic infections in laboratory models.

Z0688: Zoonotic diseases

The course provides the student with a piece of complete knowledge on the occurrence of zoonoses
transmitted from animals including their etiology, source and modes of infections, clinical picture in
animals and man, diagnosis, treatment and control and prevention. The course will also identify and
manage unusual or rare infectious zoonosis and the emerging and re-emerging zoonotic diseases.

Z0689: Vectors borne diseases

The overall aim of the course is to provide students with a broad understanding of the key aspects of
invertebrate vectors behavior, vectors ecology and vector-parasite interactions relevant to the
epidemiology with an emphasis on the practical methods used to control vectors and vector-borne
diseases.

Z0690: Plant Protection & Pest Management

This course introduces to the students comprehensive, multidisciplinary training in Integrated Pest
Management (IPM) of insect, plant disease, and weed pests of agricultural, commercial, and home
commodities. Problems of growers and other agricultural professionals are the focus of this course, as
well as urban pest control. The students will acquire a blend of pest control strategies including
pesticides, transgenic crops, cultural operations, and biological control.

Z0691: Advanced Insect Physiology

The course starts with the overview of insect internal anatomy and the processes such as growth cycles,
reproduction and their hormonal regulation. Next, students will learn about physiology of nutrition,
metabolism, circulation and respiration. Throughout the course, student will learn about experimental
methods used in insect physiology.

Z0692: Insect Vector Control
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This course will enable students to acquire knowledge and critical understanding of life history, and
background of vector (insects and other arthropods) control affecting human health. Topics include
public health significance, vector-parasite interactions, and Vector control strategies.

Z0693: Insect Vectors of Diseases

The course aims to introduce to the student the information flow in plant, domestic animals and human
protection practice. This was by providing students with an understanding of the biology of insect
vectors of diseases and the role they play in the spread of different pathogens as virus, bacteria, fungi,
and nematodes. Also, this course aims to identify different pathogens and their negative impact on the
productivity and quality of plants, animal products and how to combat these insect vectors.

Z0694: Insect Models & Research Techniques

This course provides an overview of non-human species that is extensively studied to understand
particular biological phenomena specially those widely used to research human diseases when human
experimentation will be unfeasible or unethical.

Z0695: Advanced Chemical Ecology of Insects

The course examines primary literature on interactions between chemistry, ecology, and the
environment (e.g., effects of plant secondary compounds and environmental contaminants on ecosystem
function). This course should be available to graduates and forms the basis of integrating research with
education. The course helps train students in statistical methods and other quantitative approaches used
by ecologists to design research programs, to analyze complex data, and to generate hypotheses via
simulation and analytical models.

Z0696: Insect Population Ecology & Dynamics

This course teaches the insect population structure and life-history characteristics as well as the
fluctuation in population size over short periods of time as a result of changes in natality, mortality,
immigration, and emigration. This module identifies factors affecting insect population dynamics and
regulatory mechanisms to develop models to predict population change.

Z0697: Applications of Insecticides

This course consists of basic knowledge on pesticides, pesticide preparing, principle on pesticide
application, introduction about different type of pesticides and their mode of action, pesticide resistance,
effect of pesticides on ecosystem and environment, bio-originated pesticides, and innovation and
development of pesticides. Attached experiment including pesticide preparing and quality inspecting,
pesticide bioassay (indoor and field), mode of action of pesticides, pesticide residual analysis, and so on.
Based on class learning and experiment, the students should hold the basic knowledge and principal
method about pesticide application, clarify correlation among chemical control, integrated management,
and environmental protection, and gain a foundation for further application of pesticides in practice.

Z0698: Stored Grain Pest Control
This module focuses on the biology and management of insect pests of stored grains, flour,
feed, dried fruits and nuts within food processing plants, warehouses, wholesale and retail distribution
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systems. This course determine the relevant physical properties of agricultural materials and stored
products as well as recognize the requirements for proper post-harvest management of crops and fruits.

Z0699: Forensic Entomology & Criminal Justice

An Introduction to Forensic Entomology, History of Forensic Entomology, Advances in Forensic
Entomology; Forensic Importance of Insects; Crime Scene Investigation; Collection at the Crime Scene;
Estimating the time since death; The use of insects in death investigations; Expert Witness; Report
Writing.

Z06100: Insect Taxonomy & Systematic

Introduction to history and principles of systematics and importance. Levels and functions of
systematics. Identification, purpose, methods character matrix, taxonomic keys. Descriptions- subjects
of descriptions, characters, nature of characters, analogy vs homology, parallel vs convergent evolution,
intraspecific variation in characters, polythetic and polymorphic taxa, sexual dimorphism.

Z06101: Advanced Biological Control

The goal of this course is to introduce post graduate students to the principles and practices of advanced
biological control. This course also addresses biological control issues concerning insects, plant
diseases, natural systems and urban environments, emphasizing on the use of diseases, predators,
parasites and parasitoids, etc for pest management. Advanced biological control also addresses the
influence of human social, economic, and regulatory systems in pest management. The overarching
goals of environmental protection, economic viability, and social welfare are considered throughout the
course.

Z06102: Apiculture & Sericulture

This course is designed to acquaint the student with the broad field of beekeeping. It will include honey
bee biology and behaviour, management for honey production, products of the hive, pests and the value
of bees as pollinators of agricultural crops. Also this course is designed to acquaint the student with the
rearing of silkworms and the production of raw silk.

Z06103: Insect Immunity

The module aims to enable students to acquire knowledge about components involved in insect immune
system, cellular immune system, and antibacterial induction in insects. Endocrine and immune system
interaction, prophenoloxidase activity system and its role in cellular communication, inhibition of insect
immune system by insect parasites.

Z06104: Advanced Insect Hormones & Pheromones

This course differentiates between pheromones and hormones, their properties and ecological role. The
course gives information on the major functional types of insect pheromones and hormones. The study
of how pheromones can keep closely related species reproductively isolated from each other.

Z06105: Insect Diversity & Evolution
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This module aims to enable students to acquire knowledge and understanding of the developmental
mechanisms that give rise to spectacular diversity in insect form, the course covers the changes in
developmental processes that may have led to appearance of subsequent modification of traits in
particular lineages.
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(Cell Biology, Histology and Genetics)

First Semester

Hours/Week

Code Course Title
u ! Lec. | Prac. | Cred.

Obligatory: 2 Credits
ZO705  |Histopathology aaiWlpaldae| 1 | 2 | 2
Optional: 2 Credits

Electron Microscopy & Imaging Analysis -
Zomt mall Qi i S s S| 2 2
70703 Nanotechnology in Molecular Markers & Drug Discovery . ) - )

450V LI 5 A el JiVall b sl dle iyl
ZO707  |Radiobiology dae bl La sl sl 2 - 2
ZO709  |Cancer Biology Ol La sl | 2 - 2
ZO711  |Genomics & Proteomics Analysis psisodlsasiall dilas ) 2 - 2
Second Semester
. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
Z0O712  |Chromosomes & Cytogenetics Techniques A g 400 ) gl i § s g 30 5 ) \ 2 | - | 2
Optional: 2 Credits

ZO702  |Ultrastructure Pathology a8 Il 5 Gl paY) ple | 2 - 2
ZO704  |Cytochemistry & Immunocytochemistry deliall y 4dall claas 2 - 2

Biometry & Molecular Analysis of Biomolecules -
70706 Y y el Ll et il | 2 2
ZO708  |Molecular Pathophysiology moal pal el Lasl g ale | 2 - 2
ZO710  |Neurobiology ClacYlbaslsnl 2 - 2
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First Semester

(Vertebrates) <l Eil A a ghal) 3 o) gisall gall 3 .2

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
Comparative Gene Mapping in Vertebrates -
Zo77 P PPIng b 6 i e abed| 2 2
Optional: 2 Credits
Z0713 Advanced Molecular Embryology paile Ay ha 4da] 2 - 2
ZO715  |Molecular Evolution 1 1o oski| 2 - 2
Z0719 Genomics and Proteomics OSati g s pSa s 2 - 2
Z0721 Immunohistochemistry Laelidl aibaS singdl | 2 - 2
ZO723 Vertebrate Paleontology 1 [ bl cly ga | 2 - 2
Second Semester
. Hours/Week
Code Course Title oc ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
ZO724  |Molecular Evolution 2 clll gsal k| 2 | - ]2
Optional: 2 Credits
ZO714 Cloning & Stem Cells el LA s Fluauyl 2 - 2
ZO716 Vertebrate Paleontology 2 Sl pladl) by i 2 - 2
ZO718 Advanced Stem Cell Biology LeallBallbads | 2 - 2
Z0720  |Advanced Bioinformatics Aaaiall A el Aile sheall il 2 - 2
70722 Embryonic Stem Cells (Gene Transfer) 5 - 2

(iaad) Ji5) i) &8 3l LAY
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First Semester

(Physiology) :¢» slssmdll ale (2 o glal) (8 o), giSal) galiz .3

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
70725  |Comparative Physiology Gjiebadas| 2 [ - | 2
Optional: 2 Credits
Z0O727  |Molecular Physiology 4 i L sl sad 1 2 2
ZO729  |Eco-Physiology & Behavior Aolusdinlnsloud | 2 - 2
ZO731  |Analytical Physiology & Diagnosis andi j4llailadaus | ] 2 2
ZO733  |Plasma technology Lol balpss | 2 - 2
Z0O735  |Cancer & Tumor Biology A s badsmyobym |2 - 2

Second Semester

Hours/Week
Cod C Titl
ode ourse Title Lec. | Prac. | Cred.
Obligatory: 2 Credits
70726 |Pathophysiology pmyeladpdl 2 | - [ 2
Optional: 2 Credits
ZO728  |Nano & Biotechnology Lslsdsalasdas) 2 - 2
Fertilization physiology & Fertility Assessment
20730 4 padll G s CladV) L o sad 1 2 2
Nutrition Physiology & Metabolic Disorders -
20732 Jacayl YOG 5 2500 La gl gaid 2 2
ZO734  [Serology & Tumor Markers Ay Y aWYa s Juadlale |2 - 2
Z0O736  |Clinical Biochemistry dppmdiencheS| 1 2 2
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First Semester

(Ecology): 4l ale b aslall b o) giSal) gali s .4

. Hours/Week
Code Course Title oc. ‘ Brac. ‘ Cred.
Obligatory: 2 Credits
ZO737  |Ecosystem Functions & Bioenergetics ) - )
g gal) 8Ll ) sl il
Optional: 2 Credits
Z0739  |Environmental Biotechnology Ll i b gl | 2 - 2
Z0741  |Environmental Management Az ylayl 2 - 2
Z0743  |Applied Soil Biology il 4 il dm glsn) 2 - 2
ZO745  |Ecological Statistics el slasyll 2 - 2
Z0747  |Evolutionary Ecology coskill dagllale | 2 - 2
Second Semester
. Hours/Week
Code Course Title ec. | Prac. | Cred.
Obligatory: 2 Credits
ZO746  |Environmental Risk Assessment g sl 2 | - | 2
Optional: 2 Credits
ZO738  |Environment & Pesticides Gl gdandl | 2 - 2
ZO740  |Behavioral Ecology ASslull gl ple | 2 - 2
ZO742  |Eco-Physiology Gl badaadll 2 - 2
ZO744  |Molecular Ecology dpnllddlade 2 - 2
ZO748  |Practical Research Methods Aleadl Gl (35 2 - 2
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(Invertebrates) ;<@ A a glall A o) giSall gali 1 .5

First Semester

Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 2 Credits
ZO757  |[Marine Invertebrate Ecosystem sl @dgd Bl 2 | - |2
Optional: 2 Credits
Invertebrate Endocrinology & Hormones -
20143 U ga el 5 il ) 8 elaall 3aall ale 2 2
70751 Histology & Molecular Pathology of Invertebrates ) - )
I 3 sad) ) je ale 5 il ole
Field Techniques for Surveying Invertebrates -
20753 Ly L Adeal) il Hall el 2 2
ZO755  |Pollution & Biocontrol il 4 gal) dalladll 2 - 2
ZO759  |Invasive Species in Ecosystems Al el A3 e Y | 2 - 2
Second Semester
Hours/Week
Code Course Title
Lec. | Prac. | Cred.
Obligatory: 2 Credits
Aquaculture Economics & Marketing -
20754 il ) Jlae 8 (3 guatll 5 ST 2 2
Optional: 2 Credits
ZO750  |Invertebrate Toxicology by )8l g 2 gandl ple | 2 - 2
Z0752 Biomedical Invertebrates Gl a5 (5 saall Qlall 2 - 2
ZO756  |Coral Reef Biology Ala all el L 5 2 - 2
ZO758  |National Park & Conservation g sl hda g4 sall dgaall | 2 - 2
ZO760 Invertebrate Behaviour @l sl 2 - 2

259




(Immunology and Parasitology): <kl g dsUiall ale 8 a lal) 8 o), giSal) gall i .6

First Semester

Hours/Week
Titl
Code Course Title Lec. | Prac. | Cred.
Obligatory: 2 Credits
Z0761 |Advanced & Applied Immunology Gubilyadidiicidide | 2 [ - | 2
Optional: 2 Credits
Z0O763  |Immunology of Infectious & Inflammatory Diseases 5 5
Ul 5 s 50al) (e delial) ale )
20765 Immunology, Virology & Immunotherapy ) )
Ll 5 dganall (al paY) delia )
Z0O767  |Advanced Protozoology & Helminthology 5 5
bkl laall ple 5 el il Y1 Gle )
Z0O769  |Microbiology & Quality Control in Laboratories 5 5
ol il 853 gal) 48 ya s Aadal) claY) Hle )
ZO771  |Parasites Neurobiology & Anti-helminthics ) )
cllahl) culalizas s cllahll {ynasll La ol sl )
Second Semester
Hours/Week

Code Course Title

Lec. | Prac. | Cred.

Obligatory: 2 Credits

Z0768  |Modern Trends in Parasitology bl e gasllclaly| 2 [ - [ 2
Optional: 2 Credits

20762 Immunological laboratory Techniques & Tissue Culturing Technology -

AWl de) ) a5 5S35 e Liall ol il ey

Z0764  |Serology & Tumor Markers Ay SN s duadlde | 2 - 2

20766 Immunohematology, Blood banking & transfusion -

Al g aall 4S5 e lidl Al ale 2 2

Z0770 Immunoparasitology & Parasite Pathology ) - 5
cilihall il el ale 5 cilihal delidll Jle

20772 Infectious Diseases and Applied Parasitology ) - )

bl lalall ale 5 dpaeall (al ey
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(Entomology) :< pdall ale b aglal) 8 o) ) giSall gali 3,7

First Semester

. Hours/Week
Code Course Title oc. ‘ Prac. ‘ Cred.
Obligatory: 2 Credits
ZO775  |Vector Problems in Egypt e Goal BN 2 | - [ 2
Optional: 2 Credits
ZO773 Insect Neurophysiology Gphall b bac Y balsd | 2 - 2
ZO777  |Invasive Pest Control Al cliy) dsdlsa 2 - 2
ZO779  |Molecular Applications in Entomology Gl ) (84 el gk | 2 - 2
ZO781  |Advanced Insecticide Toxicology pidl Clanall p gamsale | 2 - 2
70783 Physiological and Evolutionary Ecology of Insects . ) - 5
Gl pdall 434 shaill 5 A sl sl 230l Ble
Second Semester
. Hours/Week
Code Course Title oc. | Prac. | Cred.
Obligatory: 2 Credits
ZO776  |Integrated Pest Management Applications S A ki | 2 | - | 2
Optional: 2 Credits
Honeybee Pathology & Treatment Approaches -
ZO774 25l 5y ol i 2 2
Z0778 How to write and publish a scientific paper ale daay (AT SH Cas 2 - 2
Z0780 Experimental Design & Analysis Lebdad g )l avanad 2 - 2
ZO782  |Bioinformatics Al dglagledll| 2 - 2
ZO784  |Insect Biotechnology Applications Gl pdall A4 pall dpEl) il 2 - 2
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o) 53840 & 4 s Cia g

ZO701: Electron Microscopy & Imaging Analysis

The course includes two main parts; an introduction into using electron microscopic technology (EM),
and image analysis techniques. EM includes both Transmission (TEM) and Scanning electron
microscopy (SEM). Students can learn about EM strategies as well applications. Students will practice
the techniques and use the instruments. To become approved users of the microscopes, students must
gain additional experience, make an explain images and perform basic techniques of sample preparation.
The second part is an introduction to image processing and image analysis techniques and concepts.
Areas examined include: Image representation and storage, image enhancement including contrast
manipulation, histogram equalization, edge highlighting. Applications of morphology to image
processing including erosion, dilation and hit-or-miss operations for binary and grey scale images;
Image feature estimation such as edges, lines, corners, texture and simple shape measures.

ZO702: Ultrastructure Pathology

This course covers advances in the uses of electron microscopic techniques, general and specific
techniques applied to cytopathology and diagnostic ultrastructural pathology. It gives insight for
correlations of ultrastructural data with light microscopy, histochemistry, immunohistochemistry,
biochemistry, cell and tissue culturing, electron probe analysis, and investigative, clinical, and diagnostic
EM methods. It includes description of the disease under EM such as Hydropic degeneration, the
swelling of the endoplasmic reticulum, mitochondria, lysosomes, or the cell sap. Senile plaques,
alcoholic hyalin, and amyloid deposits as well all nanomaterial deposits inside the cell. Visualization in
pathologic reactions of microtubules, microfilaments, and cell junctions under EM. Also use of electron
microscopy particularly for renal and hepatic biopsies.

Z0703: Nanotechnology in Molecular Markers & Drug Discovery

The course will focus on uses of nanotechnology in biomedical uses of nanotechnologies and drug
discovery. In detail, the course will cover clinical biomaterials for detection and biocompatibility issues
for molecular biomarkers. Furthermore, the course will cover nanoscale advanced drug delivery systems
fundamentals, design, synthesis, and uses. In addition, environmental, physiological, cellular and
molecular toxicological limitations of industrially encountered nanoparticles will be covered. Performs
important position in distinct sorts of biomedical application such as shipping of drug, gene therapy,
biosensors, biomarkers and molecular imaging. Teaches students the concepts of using genomic, and
proteomic techniques to find novel drug targets. Also introduces the concepts of drug targeting and
dosage forms, in vivo/in vitro drug screening, and the importance of pharmacogenetics to explain
variability in drug reactions.

ZO704 :Cytochemistry & Immunocytochemistry

The course's aim is to give students comprehensive and in-depth knowledge for the fundamentals of
cytochemistry and immunocytochemistry with complete emphasis on general and specific techniques
applied to cytopathology and diagnostic areas. It will be shown how to prepare samples for studies in
cytochemistry, immunocytochemistry, and in situ hybridization particularly for immunofluorescence and
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fluorescence in situ hybridization. Basic knowledge of optical and electronic visualization of
biologically interesting macromolecules will also be given. Theoretical lectures will be accompanied by
seminars/workshops on how to apply these approaches to the study of cellular biology and the use of
instrument observation techniques.

ZO705: Histopathology

This course provides an introduction to histopathology and outlines how the appearance of different
tissues changes due to damage, mutation, inflammation, infection or degeneration and how microscopy
can aid in the diagnosis of disease. A special reference is paid due neoplasia formation and causes of
cancer, benign and malignant tumors, tumor classification, induction of tumors in experimental animals,
tumor cellular heterogeneity and clonal expansion, besides molecular histopathological aspects of
carcinogenesis.

ZO706: Biometry & Molecular Analysis of Biomolecules

The ultimate aim of this course is to provide students with advanced knowledge of the relationship
between biomolecule structure and function, as well as the ability to use various structural
bioinformatics tools for biometry. The course is to teach students basic structure and function of
biological molecules including carbohydrates, amino acids, peptides, proteins, lipids, and nucleic acids
and to describe their reactivity and to illustrate the mechanisms of biomolecules transformation in the
cell and to use and analyze databases with knowledge on their structure and function. This course will
also explain how drugs may target biological macromolecules.

Z0707: Radiobiology

This course reviews the concepts relating to the effects of radiation on different animal tissue systems
and cells regarding cell cycle effects, cell signal induction, molecular aspects and effects of radiation on
tissues, risks on cellular level factors, the dose-effect relationship and a deeper knowledge on radiation
protection for ionizing and non-ionizing radiation, both in legislation and practical radiation protection
technology. The course covers the formation of free radicals, chromosome breakage and repair
mechanisms as well as target theory and the dose-response curves. It also includes radiation effects on
individual organs and humans, somatic, genetic as well as immediate and late radiation damages and
factors affecting the relationship between dose and biological effects. The course also covers radiation
protection, regulations for ionizing, ultraviolet, laser and electromagnetic fields.

Z0708: Molecular Pathophysiology

This course is designed to study the fundamental changes in body physiology due to pathological
manifestations. It provides students with a basic understanding of factors that contribute to the
occurrence of various pathological disorders and diseases and how those factors may be evaluated. The
course relates indices of disease or injury at cellular and histological levels, biochemical and molecular
pathology levels, risk factors, and the basic principles of pathology’s underlying physiological factors.
This covers the basics of cell biology, inflammation, mechanisms of body defense, specific body
systems, DNA repair mechanisms, and common disorders with emphasis placed on pathological
processes and manifestations during pathogenesis and treatment.
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Z0O709: Cancer Biology

This course will cover the underlying molecular and cellular biology involved in carcinogenesis, tumor
growth, and metastasis. The implications of the biological findings on cancer prevention,
chemoprevention, diagnosis, and treatment will be covered. Lectures primarily focus on the role of
growth factors, oncogenes, tumor suppressor genes, cancer cell metabolism, angiogenesis, inflammation,
and signal transduction mechanisms in tumor formation and to understand the multistep, genetic
alterations which enable the transformation of a normal cell to a cancer.

Z0710: Neurobiology

The neurobiology course provides students with an overview of basic neurobiology, cellular and
molecular neurobiology and systems neurobiology. Basically, the course deals with the structure and
function of neurons, the role of synapses in neural communication, membrane receptors, neuroanatomy,
and how brain and spinal cord control the nervous system. The molecular properties of nerve cells will
explain the concepts of nervous system growth, the ionic and molecular basis of excitability, and signal
transduction in molecular and developmental neurobiology. Also, systems neurobiology will include
fundamentals of integrative neural control, sensory, motor, and limbic processes, axon guidance, and
neuron-target interaction.

ZOT711: Proteomics & Genomic Analysis

The course aims to appraise the students to the vital concepts of technologies pertinent to Genomics and
Proteomics, their applications and demonstrate skills to apply the knowledge in scientific queries. To
explain principles of basic methods of genomic and proteomic analysis; to propose appropriate methods
for analysis of given sample type with respect to purpose of analysis. The course aims to give
knowledge for Omics technologies, key technological developments in modern genomic and proteomic
studies; advanced genomics and proteomics technologies and their data storing; bioinformatics
techniques for genomic and proteomic databases; different types of genome variation and their
relationship to human diseases.

Z0712: Chromosomes & Cytogenetics Techniques

This course will focus on human chromosome structure, methodology, and techniques for the
visualization of chromosome aberrations such as karyotyping and fluorescence in situ hybridization.
Chromosome abnormalities will be discussed from the clinical and cytogenetic viewpoint. The course
will also cover current topics in cytogenetics, including new methodologies and their use in clinical
genetics and research at the chromosomal and molecular level.

Z0713: Advanced Molecular Embryology
The course will focuses on the molecular, genetic and cellular mechanisms that govern cell behavior and
pattern formation during development.

Z0O714: Cloning & Stem Cells

Cloning and stem cells is the study cloning procedure which works by combining a patient's body cell
with an unfertilized egg cell from a donor. The stem cells can be induced to differentiate into different
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types of cells as needed (heart, nerve, muscle, etc.). These cells are genetically identical to the patient's
own cells (that is, they are cloned).

Z0715: Molecular Evolution 1

The course describes the process of change in the sequence composition of cellular molecules such
as DNA, RNA, and proteins across generations. Major topics in molecular evolution concern the rates
and impacts of single nucleotide changes.

Z0716: Vertebrate Paleontology 2

The subfield of paleontology that seeks to discover, through the study of fossilized remains, the
behavior, reproduction and appearance of extinct animals with vertebrate or a notochord. It also tries to
connect, by using the evolutionary timeline, the animals of the past and their modern-day relatives.

ZO717: Comparative Gene Mapping in Vertebrates
The course describes the methods used to identify the locus of a gene and the distances between
genes. Gene mapping can also describe the distances between different sites within a gene.

Z0718: Advanced Stem Cell Biology
Unspecialized cells of the human body. They are able to differentiate into any cell of an organism and
have the ability of self-renewal. Stem cells exist both in embryos and adult cells.

Z0719: Genomics and Proteomics

This Course will focusing on the structure, function, evolution, mapping, and editing of genomes. A
genome is an organism's complete set of DNA, including all of its genes. Genes may direct the
production of proteins with the assistance of enzymes and messenger molecules. In turn, proteins make
up body structures such as organs and tissues as well as control chemical reactions and carry signals
between cells.

Z0720: Advanced Bioinformatics
The course in Advanced Bioinformatics gives a better understanding of the bioinformatic methods and
algorithms used in different types of analyses.

Z0O721: Immunohistochemistry

This course will describe the application of immunostaining. It involves the process of selectively
identifying antigens (proteins) in cells of a tissue section by exploiting the principle
of antibodies binding specifically to antigens in biological tissues.

Z0722: Embryonic Stem Cells (Gene Transfer)

Gene transfer. The insertion of unrelated genetic information in the form of DNA into cells.
The embryonic stem cells can be induced to differentiate into different types of cells as needed (heart,
nerve, muscle, etc.). There are different reasons to do gene transfer. Perhaps foremost among these
reasons is the treatment of diseases using gene transfer to supply patients with therapeutic genes.
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Z0723: Vertebrate Paleontology 1

Vertebrate Paleontology is the study of ancient animals that have a vertebral column including fish,
amphibians, reptiles, birds, and mammals. Vertebrate paleontologists are best known for their work with
fossils.

Z0O724: Molecular Evolution 2
This course will investigate the fundamental principles of evolution by natural selection, population
genetics, historical reconstructions, and attempt to apply these principles to ecology, development, and

physiology.

Z0O725: Comparative Physiology

The aim of this course is designed to allow students to develop an in-depth understanding of the
evolution happened in body systems between animal classes and how these vary among various species.
It contains numerous figures and tables to aid in their comparison, including many illustrations of
physiology of animals prepared so as to allow for direct comparison. Relationships between system
strategies and environment are discussed throughout the text, and brought together.

Z0726: Pathophysiology

This course provides students with a basic understanding of factors and causes that contribute to the
occurrence of various diseases and how abnormal physiology and histology associated with disease, the
pathologic processes (pathogenesis) of disease and how that disease affects the human health. A part of
this course describes basic mechanisms of cellular pathology, including cell injury, necrosis, and cellular
alterations and cell adaptation (hypertrophy, atrophy, hyperplasia, metaplasia). Students will learn how
to recognize the signs and symptoms of diseases that may be found in a health record of clients across
the life span with acute or chronic dysfunctional health patterns involving system organ's impairments.

ZO727: Molecular Physiology

The course attempts to the scientific study of dynamic interactive processes and biochemical
communications at the subcellular level. It includes instruction in ion channels and transporters,
molecular signaling pathways, endocrine control and regulation, genetic information transfer,
homeostasis and molecular control systems, electrophysiology and sensory mechanisms, protein
synthesis, and applicable research methods and technologies. It is identifying the subset of genes and
proteins that function in physiological context or malfunction to trigger disease. Also, it is intended to
study the expression of thousands of genes or hundreds of proteins at a time by high-through-put
microarray technologies, providing a far more detailed molecular snapshot of life inside normal and
abnormal cells.

Z0728: Bio- & Nanotechnology

Bio- and Nanotechnology is a new frontier for Biology with important applications in biomedical
approaches. It bridges areas in Physics, Chemistry, and Biology and is a testament to the new areas of
interdisciplinary science that will become dominant in the twenty-first century. It introduces concepts in
nanomaterials and their use with biocomponents to synthesize and address larger systems. Applications
include systems for visualization, biosensing, labeling, drug delivery, and cancer research.
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Technological impact of nanoscale systems, synthesis, and characterizations of nanoscale materials are
discussed.

Z0729: Eco-physiology & Behavior

This course allows students to gain an overview of the integrated nature of physiology, from molecules
to whole organism and it explores how animals adapt to their environments within-life and during
evolution. In this course we will look at the full range of behaviors found in the animal kingdom, from
simple escape behaviors to complex tool use and their evolution. This course comprises a broad range of
topics in a variety of vertebrate (fish, birds, reptiles and mammals) and invertebrate (insects, crustaceans
and worms) animals. During the course we will use examples from a broad range of animal groups
including, foraging in spiders, social behaviors in ants, learning in dogs and tool use in birds and some
mammals.

ZO730: Fertilization & Fertility

The aim of this course is to allow students to develop an in-depth understanding in reproductive
endocrinology and infertility; addressing types of infertility, causes and factors affecting fertility and
enhancement approaches of pregnancy and how to interpret clinical data in relation to embryology and
semenology. In addition, teaching students how to recognize the role of assisted reproductive
technologies (ART) procedures including in vitro fertilization (IVF), embryo transfer techniques,
intrauterine insemination (1UI) intracytoplasmic sperm injection (ICSI), and cryopreservation of sperms,
ova and embryos.

Z0731: Analytical physiology and diagnosis

This innovative course is designed to provide post graduate students with a laboratory education and
training in health and disease diagnostic processes of patient's life. This course will allow students to
undertake the theoretical and practical work with the investigation of body's organs functions. It includes
teaching of lab. methods and related modern technologies for the physiology and biochemistry of
organ's systems. Blood chemistry tests/studies give important information about how well a person’s
kidneys, liver, heart and other organs are working. An abnormal amount of a substance in the blood or
body fluids can be a sign of a disease or side effect of a treatment. The course provides the experience
for topics presented in the lectures and experience working together in small groups to achieve lab's
objectives.

Z0O732: Nutrition and metabolic disorders

The nutrition module gives students the knowledge on the dietary sources, intake levels, physiological
role, and requirement of major nutrients. Also, it gives the opportunity to apply the nutrition principles
for the prevention and treatment of common chronic diseases. The biological determinants of nutrient
requirements and the assessment of nutrient status in individuals and populations will be studied. This
course provides a discussion of disorders of metabolism, either inherited or acquired, in which nutrition
plays a major role in the etiology, pathogenesis, or treatment. The nutritional control of the affected
metabolic pathways and the interaction of nutrition with exercise, drugs and gene therapy will be
presented. The role of nutrition in the growth and health through the life cycle should be considered.
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Students have to study the role of diet misuse in the development of chronic diseases, such as
cardiovascular disease, cancer, and diabetes.

Z0733: Plasma technology

This course is dealing with blood plasma components health applications, including, nutrients, wastes,
gamma globulins, or immunoglobulins, are an important class of proteins. Appropriate selection and use
of plasma, coagulation components and blood derivatives can be life-saving. Inappropriate use of blood
components is costly, wastes a scarce resource, and can expose patients to unnecessary hazards. Be able
to list two indications for transfusing fresh frozen plasma (FFP). This course concerns with the three
major therapeutic constituents of cryoprecipitate, and the name of clinical indication for its use.
Common blood derivatives such as factor VIII concentrates, prothrombin complex concentrates,
albumin, and intravenous immune globulin are learned. The main coagulation abnormalities that occur
after massive transfusion, and outline the appropriate treatment for each are also studied.

Z0O734: Serology & Tumor markers

Serological module performs and interprets results of selected serological tests; compare and contrast
adaptive and innate immunity, immunogenicity and the immune response in regard to antibodies,
antigens, complements, MHC, and disease states, including autoimmunity, immunodeficiency,
hypersensitivity, various viral and bacterial infections, and transplantation. Tumor immunology;
describes, performs and interprets serologic tests including dilutions, titers, agglutination, precipitation,
labeled and unlabeled immunoassays, molecular assays, and flow cytometry; identify and differentiate
common pathogenic, opportunistic and contaminating fungal elements, including growth requirement,
key biochemical tests, and associated disease states; discuss the life cycle, hosts, infective and diagnostic
states, morphology, pathology, and epidemiology of common parasitic agents; discuss specimen types,
collection methods, specimen preservation and preparation, staining, and interfering substances when
identifying fungal and parasitic organisms. Tumor markers module intends to provide the basic
information necessary regarding tumor markers; how they are used to detect, diagnose, and provide a
prognosis of various cancers; provide an increased understanding of the many emerging biomarkers; the
field of cancer biology, selectable tumor markers and targeted cancer therapeutics.

Z0735: Cancer and Tumor Biology

The course provides a broad knowledge on the biological principals underlying tumor and cancer
formation. The basic science of tumor at the cellular, molecular and genetic level will be addressed. The
course allows students to understand the etiology and fundamental mechanisms that underlie eukaryotic
cell multiplication, cell senescence and cell death, including the alterations that are involved in the
initiation of uncontrolled growth and carcinogenesis. In addition, cell cycle surveillance mechanisms
that ensure genomic integrity and the signaling pathways that regulate tumor development and spread
will be covered. Molecular and cellular events involved in tumor formation, progression, and metastasis;
symptoms and targets for cancer therapy. The assessment methods of tumor should be experienced
theoretically and practically.
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Z0736: Clinical Biochemistry

This course is intended to provide students with an overview of normal and abnormal metabolic
functions, including a review of nutritional requirements at the macro- and micronutrient levels. The role
of normal functions of digestion in terms of processing proteins, carbohydrates and fats for the body
requirements are discussed. The impact of disorders on metabolic processes is introduced with disease
state of specific organs highlighted. The nature of specific manual laboratory tests and automated
technologies are introduced, as is the need for an awareness of safety measures required to be taken in a
clinical biochemistry laboratory. The main objectives of this course are:

Describe the role of water, carbohydrates, proteins and lipids in the diet.

Define and describe the role and digestive processes associated with uptake of micro and
macronutrients, including vitamins and minerals in the diet.

Describe the role of plasma proteins and the application of protein separation technologies.

Describe the theory, application and interpretation of key technologies used in the Clinical Biochemistry
laboratories.

Z0737: Ecosystem Functions and Bioenergetics

We all depend on a vast range of services provided by ecosystems, from food and medicines to a stable
climate, clean water and storm protection. This course provides an introduction to the ecosystem
ecology underlying these services, in particular looking at how ecosystems are structured and function.
This course also addresses ecosystems understanding and associated services through different and
complementary approaches, from the integrative ecology (including natural abiotic, biotic factors and
human impact), the functional and evolutionary relationship between groups (such as parasitism,
mutualism, invasive species, engineer Species...), to the assessment of environmental threats on
ecosystems integrity. This also covers ecosystems management strategies and how it contributes to
ecosystem restoration and conservation. Energy is essential for the biological processes of living, and
this course will examine energy processes within Ecosystem.

Z0738: Environment and Pesticides

This course examines the role and use of pesticides by various facets of society and the effect of these
pesticides on biological activities in the environment. This course will be in focusing on general
characteristics and properties of pesticides and their applications in agriculture and public health, with a
particular focus on insecticides and herbicides. Emphasis on the ecological impacts of pesticides on
organisms and ecosystems, as well as modern alternatives to chemical pesticides via the use of
biotechnology and integrated pest management. This course includes the processes determine a
pesticide's persistence and movement to ensure that applications are not only effective, but are also
environmentally safe.

Z0739: Environmental Biotechnology

This course discusses the principles and commercial applications of biotechnology to environmental
problems. The course is structured to promote self-learning and students' development of Biotech
solutions to real-life problems. subject areas include the use of biotechnology to clean up or
‘bioremediate’ polluted environments. Furthermore, the application of biological systems in preventing
pollution by supporting our planet's sustainable development is also explored in subject areas such as
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'biofuels’ and 'bioplastics'. The controversial issues of agricultural biotechnology are also examined in
this course.

Z0O740: Behavioural Ecology

The course provides an introduction to behavioural ecology, exploring the relationship between animal
behaviour, ecology, population biology and evolution. It is illustrated with examples from diverse
animal species and ecological systems. Students will gain experience of the practical, quantitative and
statistical skills required for the study of behavioural ecology. Introduction. What is behavioural
ecology? How do behavioural ecologists see the world? Behaviour involved in maximising survival and
reproductive fitness. Optimality. Levels of selection. Finding a mate. Mating systems and conflicts of
interest during reproduction. Sexual selection. Altruistic behaviour, inclusive fitness and kin selection.
Co-operative breeding in birds. Eusocial behaviour in insects. Finding food. Optimality and economic
decisions. Currencies and constraints in foraging behaviour. Simple models of prey choice, patch
exploitation and forager distribution. Staying alive. Living in groups. Communication. Predator-Prey
interactions - avoiding detection, attack and capture. Arms races in host-parasite interactions. Life
histories and reproductive decision-making. Sexual conflict.

Z0O741: Environmental Management

This course surveys the scientific principles of environmental issues and environmental management
practices, with attention to the health of both humans and the ecosystem. The way in which human
societies interact with natural resources and ways in which they can be sustainably
managed. Fundamental and emerging topics related to air and water pollution, water use and
management, aquatic ecosystems, energy and climate change, biodiversity, toxic substances in the
environment, solid waste management, and regulatory strategies for risk assessment and environmental
management are examined.

ZO742: Eco-Physiology

The primary goal of this course is to understand the relation between environment and the functioning of
the live organism. The aim is to show how life processes depend on the environment at different levels
from immediate environment of a cell to the impact of environment on the whole organism. The goal is
to train students for a holistic view and understanding of the connection between life processes in the
context of homeostasis and different life conditions in different environments.

Z0743: Applied Soil Biology

Applied soil science is concerned with the properties of the major soils of the world and how they can
help determine the potential and constraints of the corresponding land units for ecosystem service
delivery, including agricultural and forestry production, regulatory performance and land management
requirements. Through interactive assignments students acquire the necessary skills in spatial data
processing and scientific reporting for applied soil science challenges. Relate soil properties and
ecosystem service delivery at different spatial scales.

270



ZO744: Molecular Ecology

This course will look critically at how molecular genetic tools are used to investigate ecological
processes in natural populations of animal species. It will cover issues from the individual to the
population level. Specific topics will include methods for studying genetic variation at the protein and
DNA levels, quantitative predictions from ecological and evolutionary theory, and application of
molecular genetic markers to research questions related to selection, patterns of migration, population
bottlenecks and founder events, and animal mating systems and the potential of molecular techniques in
conservation.

Z0O745: Ecological Statistics

This course Intended for postgraduate students in biology and related environmental sciences, this
course is an introduction to statistical methods for ecological data analysis, using the programming
language R. The course will have lectures, discussions, and independent research projects using real data
or simulated or publicly available data. This course enable student to will be able to design statistically
sound data collection strategies to answer a given research questions.

Z0746: Environmental risk assessment

Environmental risk assessment and management (ERAM) is a tool that is increasingly being used by
many organizations to identify their risk exposures as part of corporate-wide risk assessment and
management programs. ERAM also supports environmental impact assessment (EIA) and environmental
management programs. The ERAM encompasses a widely recognized framework and various
methodologies for evaluating and managing risks from environmental contaminants and technological
hazards. Topics include; introduction to risk sciences. Human Health Risk Assessment: Basic concepts
and current approaches, Risk assessment paradigm. Hazard identification, dose/response assessment,
Exposure assessment, modeling and monitoring approaches. Conceptual site models, risk
characterization.

ZO747: Evolutionary Ecology

Evolutionary Ecology is the field covering the interaction between ecological and evolutionary
processes. Ecology can affect evolution by imposing selective and other forces on lineages, forcing them
to change over time. It can also create the conditions for new species to form or go extinct. Evolution
can affect ecology if the characteristics that evolve impact on the organisms interactions with other
organisms and the environment. By thinking across both disciplines, evolutionary ecologists are able to
make powerful predictions about the world to which scientists in only one discipline would be blind.
The module will take all these issues and discuss them in depth by reference to topical case studies.

Z0748: Practical Research Methods

This course provides a good guide to the methods and techniques for ecological research. Topics
include; systematic methods of collection, analysis and reporting of field and laboratory ecological data,
and basic experimental design in ecology. Lectures outline the quantitative nature of ecological research
and the value of robust experimental methods. Some knowledge of basic statistics is required.
Experimental design will be emphasized, and the elements of statistical tests, particularly linear
modelling, will be considered in a variety of ecological contexts. This will then be followed by example
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applications. These will focus on three most common habitats where teachers take students for
fieldwork; the seashore, ponds and lakes, fields and woodland.

Z0O749: Invertebrate endocrinology and Hormones

This course describes the structure and functions of endocrine and neuroendocrine system of higher
invertebrate Phyla (Annelida, Arthropoda, Mollusca, and Echinodermata). In addition to study the
mechanism of hormone action (neurohormones, peptide and steroid hormones), the origin of
invertebrate hormones as well as the chemical nature of hormones. This course includes also identify the
potential impacts that might occur in invertebrates from exposure to endocrine disrupting pollutants.

Z0O750: Invertebrate toxicology

This course aims to study of the effect of different environmental pollutant such as pesticides,
herbicides, and hydrocarbons on both aquatic and terrestrial invertebrates. Besides, the way of recovery
of wvulnerable invertebrate communities after pollutant exposure. A survey of interaction of
environmental pollutants with living systems and toxicological evaluation of selected environmental
chemicals will be studied

Z0O751: Histology and Molecular Pathology of Invertebrates

In this course students learn microscopic anatomy of cells, tissues, and organs of invertebrate animals.
Beside to study the infectious agents of invertebrate disease with emphasis on host- parasite
relationships, unique aspects of microbial activities and organization, regulation, and genetics with
contribute to pathogenicity, including identification and principles of prevention, treatment, and
laboratory diagnosis using molecular techniques to study the pathogen problem in invertebrate
organisms caused by bacteria, fungi, protozoa, and viruses.

Z0752: Biomedical Invertebrates

This course focused on Invertebrates that have biomedical importance. Those that either produce
medically important substances or produce illness to human directly or indirectly. The course also gives
an account on the reason and importance of using invertebrates as models on toxicity experiments and
research. Also concepts relevant to ethics and potential for suffering will be covered.

Z0753: Field Techniques for Surveying Invertebrates
The course aims to study invertebrate surveying techniques from planning and preparations through to
sampling strategies, surveying methods and reporting. Topics include interception and responsive
trapping techniques, identification and taxonomic considerations, habitat description and evaluation,
managing specimens, and analysing and interpreting data.

Z0O754: Aquaculture Economic & Marketing

The course aims to study the basis of production; Interrelationships of aquaculture systems, the basic
economic principles applied to aquaculture production; the input-output relationships, maximum level of
input, least-cost combination of inputs, maximum level of output. This course is also concerning about
the Cost-Benefit Analysis, different Fish marketing methods. Students will learn the basic concepts in
demand and price analysis and economic feasibility of investment analysis
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Z0755: Pollution and Biocontrol

The course offers an overview of problems related to the degradation and pollution of terrestrial
ecosystems with an emphasis on soil and water and analyse the impact of soil and water pollution on
ecosystems and humans. Students will learn concepts related to soil and animal sciences, water
management, and environmental conservation strategies. It also provides students to identify and analyse
natural and human-made environmental problems, evaluate the relative risks associated with these
problems, and examine alternative solutions for resolving or preventing them. This course also will
explore the ecological and technical basis of green technologies.

Z0756: Coral Reef Biology

This course aims to study coral reef biology which provides an integrated overview of the structure,
function, physiology, ecology, behaviour, and how coral reef organisms reproduce and grow. Also, this
course provides information about mutualistic relationship most corals have with zooxanthellae which
live in their tissues. This study is enriched with coral reefs that dominate the marine environment and
although pollution, climate changes, experimental aspects are also included.

ZO757: Marine Invertebrate ecosystem

This course aims to study the definition, types and factors affecting of marine ecosystem. This course
emphasis on the invertebrates inhabiting different types of ecosystem like estuaries, salt marshes,
mangrove forests, coral reefs, the open ocean, and the deep-sea ocean. The study will include also Biotic
factors include plants, animals, and microbes; important abiotic factors include the amount of sunlight in
the ecosystem, the amount of oxygen and nutrients dissolved in the water, proximity to land, depth, and
temperature.

Z0758: National Parks and Conservation

This course aims todefine the national parks and study their importanceand enumeratethem in Egypt and
all overthe world. It describes the threatens of animal diversity and methods of conservation of
wildlife.The study will showthe role of National Park agencies.

Z0759: Invasive Species in Ecosystems

This course aims to study the effect of invasive species on the native animals and their diversity and
habitat. The study will focus on Invertebrate’s species and how they tolerate the new habitat. The study
will show the reasons of invading and the types of their control.

Z0760: Invertebrate behaviour
This course aims to study the behaviour of invertebrate animals and the neurologic and physiologic
processes that control it. The course will describe the animal ability to learn and its mechanism.

Z0O761: Advanced and Applied Immunology

The concept of this course is: cellular and molecular immunobiology and medical immunology; the role
of the immune system in normal and abnormal immune responses and how this system manifests in
laboratory tests; regulation of the immune system and how defects in this regulation can lead to diseases;
introduction into the very complex science like vaccinology and related disciplines; basic information
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and general knowledge about application fields of immunology for prevention and treatment of
infectious diseases and cancer; historical and political aspects of vaccination; understand and explain
principles of various types of vaccines and immunotherapeutical approaches; apply information on
pathogen and its interaction with the host for suggestion of efficient strategy for development of
particular vaccine or immunotherapy; immune function and dysfunction, particularly pathology in the
immune system at the cellular and molecular level, as well as how immunological processes and
techniques are used in the biotechnology and pharmacological fields; immunology in the context of
immune mediated diseases and the application of immunological principles in the development of new
drugsand vaccines; how the immune system can be manipulated by directed therapeutics, how changes
that accompany immunologic disease can be measured in the diagnostic laboratory

Z0762: Immunological laboratory techniques and Tissue Culturing technology

This course focuses on: A brief survey of the components of the immune system and how they interact;
experimental design and basic techniques and immunological methods and principles (antigen-antibody
reaction, agglutination, precipitation), commonly used in immunology research laboratories; preparation
of cell suspensions from lymphoid organs of mice, detection of activated T cells, production of
monoclonal antibodies, and the following assays; enzyme-linked immunosorbent assay (ELISA),
immunoprecipitation, SDS-PAGE, Luminex, western blot, and flow cytometry; isolation of DNA,
Southern blotting, restriction mapping, subcloning, and DNA sequencing; immunofluorescence and
immunohistochemistry, as well analyze single cell suspensions via flow cytometry; methods in proper
image/data quantification/analysis; B and T cell development, activation and culture, the role of
cytokines, their production and purification, signal transduction processes in B-cell activation, the role
of MHC complexes, immunoglobulin synthesis and origins of diversity, antigen-antibody interactions,
practical aspects of raising and purifying polyclonal and monoclonal antibodies, handling and labeling
of antibodies, applications of antibodies; laboratory diagnosis by agglutination, precipitation,
immunofluorescence and enzyme immunoassay; tissue and cell culture technology, and microscopy;
necessary practical skills for the isolation of animals cells for in vitro studies, maintenance of animal
cells in vitro, manipulation of animal cells in vitro, and application of molecular techniques to in vitro
situations.

Z0763: Immunology of Infectious and inflammatory Diseases

This course will give students an introduction to basic immune mechanisms and emphasizes the basic
principles of immunology, innate and adaptive immune system; understanding of immunology,
infectious diseases and how it can fight infection and how an immune response can fail; different
mechanisms to defend against the threats of multiple pathogens; how the immune system operates in a
variety of disease situations and seeks to reinforce basic immunological principles; different types of
clinically relevant infectious agents and the type of immunity they activate; how infectious agents can
overcome the natural immune response and cause disease; role of immune system in combating diseases
caused by common pathogensas well as adverse reactions of the immune system; application of the
basic knowledge of immunology to the field of infectious disease prevention and control by vaccines
and other treatment; how the immune system causes Inflammatory diseases such as rheumatoid arthritis,
asthma, multiple sclerosis and cardiovascular disease; understanding of the role inflammation plays in
disease; types of inflammation and disease; how lifestyle choices influence chronic inflammation.
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Z0764: Serology & Tumor markers

Serological module perform and interpret results of selected serological tests; compare and contrast
adaptive and innate immunity, immunogenicity and the immune response in regard to antibodies,
antigens, complements, MHC, and disease states, including autoimmunity, immunodeficiency,
hypersensitivity, various viral and bacterial infections, and transplant and tumor immunology; describe,
perform and interpret serologic tests including dilutions, titers, agglutination, precipitation, labeled and
unlabeled immunoassays, molecular assays, and flow cytometry; identify and differentiate common
pathogenic, opportunistic and contaminating fungal elements, including growth requirement, key
biochemical tests, and associated disease states; discuss the life cycle, hosts, infective and diagnostic
states, morphology, pathology, and epidemiology of common parasitic agents; discuss specimen types,
collection methods, specimen preservation and preparation, staining, and interfering substances when
identifying fungal and parasitic organisms. Tumor markers module intends to provide: the basic
information necessary regarding tumor markers; how they are used to detect, diagnose, and provide a
prognosis of various cancers; provide an increased understanding of the many emerging biomarkers; the
field of cancer biology, selectable tumor markers and targeted cancer therapeutics.

Z0765: Immunology & Virology and Immunotherapy

This course focuses on: basic immunology, virology and immunotherapeutic approaches; understanding
Immune system, its protective function and its role in the infectious and non-infectious diseases common
infection and diseases of medical importance their microbial causes, as well as laboratory diagnosis,
treatment, prevention and control; the host-microbe interactions; Laboratories investigate mechanisms of
pathogenesis and commensalism of viruses the body’s immune response and mechanisms of defense at
the cellular and humoral (molecular) level; innate and adaptive immunity, including T and B cell
development, cell mediated and humoral immunity; receptors and cytokines; inflammatory responses;
tolerance and autoimmunity; immunity to intra- and extra-cellular organisms such as bacteria, viruses
and macroparasites; virus classification, structure, replication, pathogenesis, epidemiology and control
of virus infections, transmission and diagnostic methods; virus-host interactions; epidemiology of virus
infections; virus vaccines, antiviral drugs; immunotherapy strategies; advantages/disadvantages of
different classes of antigenic targets that are currently a focus of immunotherapy; tissue context in which
immunotherapy takes place, a range of current immunotherapy approaches focusing on their scientific
basis and clinical mode of action; immunotherapy strategies including antibody therapies, checkpoint
blockade strategies, T cell /chimeric antigen receptor adoptive therapy, and cancer vaccines.

Z0766: Immunohematology and Blood banking and transfusion

Immunohematology and blood banking and transfusion course provides knowledge in: basic
immunology related to methods utilized in the clinical laboratory (blood collection, blood components,
immunology and complement, principles of serological testing, genetics, blood group systems,
antiglobulin testing, gel and solid phase testing, identification of unexpected antibodies, pre-transfusion
compatibility testing, international Society of Blood Transfusion (ISBT) product labeling, adverse
effects of blood transfusions, positive direct antiglobulin test (DAT) and immune hemolysis, quality
assurance, transplantation, and molecular testing; donor selection process, product preparation,
processing, and use of blood components; define and distinguish the immune processes as they relate to
immunohematology and the characteristics of antigens and antibodies of the ABO, Rh, and other blood

275



group systems and the associated nomenclature; routine blood bank procedures utilized in pre-
transfusion testing; theory and laboratory techniques including the ABO, Rh and other blood group
systems; donor screening, blood collection, preparation and use; blood grouping, antibody screening,
cross-matching; incompatibility problems associated with pregnancy; the risk and benefits of
transfusions, strategies to investigate adverse effects of transfusions and tissue-typing.

Z0767: Advanced protozoology and helminthology

The course provides an overview and an update on the recent advances in the biology, epidemiology,
host-parasite relationship, pathogenesis, diagnosis and control of parasitic protozoa and helminthes of
national and global importance with special emphasis on endemic, emerging and introduced parasites of
public health importance. The course enables students to deal with public health issues related to
parasitic protozoa and helminthes and plan strategies for successful management, prevention and
control. The focus will be placed on zoonotic agents currently having a significant impact on animal and
public health. Lectures will be followed by active practical lessons that equip students with professional
skills in: advanced diagnostic, molecular, immunological, therapeutic, epidemiological, and control
aspects of the subject. Students are asked to design a research project and apply relevant research skills;
prepare a written report including a critical literature review of relevant scientific publications and show
competence in communicating scientific literature.

Z0768: Modern trends in parasitology

The course examines contemporary issues in parasitology, relating to the student’s area of specialization
and relevance. Such topics are expected to challenge the students into exploring current and relevant
research trends/discoveries in scientific approaches. The course will enable students to explore scientific
knowledge in modern parasitology, and add on to their depth of information in their chosen areas of
specialty. Additionally, it will expose students to current trends of presentations, and foster a stronger
confidence-building attitude that will enable enhanced international academic competitive spirit.

Z0769: Microbiology and quality control in laboratories

The microbiology course encompasses bacteriology, mycology and virology it includes the study of the
structure and physiology of microorganisms. Lectures cover gene structure and inherited traits,
experimental genetics and genetic engineering. The course provides knowledge and practices on
incubation of micro-organisms, transmission and replication of viruses, and other microbe groups that
affect animals and humans, including their pathology, physiological response to the host and typical
investigation and treatment options. The course provides students with practical and professional skills
on laboratory identification of bacteria, fungi and viruses using conventional methods, as well as
antimicrobial susceptibility testing and evaluation of clinical specimens for evidence of infection.
Students will also gain skills in quality assurance procedures. The course will consist of lectures,
readings and case studies of quality assurance for the clinical laboratories. The course introduces
students to the philosophy of quality control and trains them to achieve quality levels in the workplace.

Z0O770: Immunoparasitology and parasite Pathology
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This course is an in-depth study of recent advances in fundamental immunological concepts and
mechanisms effective in protecting animals from endo- and ectoparasites of domestic, wild animals,
birds, and fishes as well as man. The course covers a variety of topics including immune evasion
mechanisms, immunogenicity and cellular; humoral; and molecular mechanisms of immunity-related to
the pathogenesis of the disease (immunopathology). The course gives the knowledge and practical skills
required for advanced research to apply these concepts to clinical settings. This course considers the use
of immunological reactions and principles of the development of parasite antigens for diagnostic
purposes, immunotherapies, and the future opportunities in this rapidly growing field of parasitology as
it can be used to benefit man as part of biological control of pests or as medication against autoimmune
diseases.

ZO771: Parasites neurobiology and anthelminthics

The course will provide the students with an introduction to cellular and behavioral neurobiology of
helminthes. Topics will include cellular neurobiology, neurophysiology, neuroanatomy, sensory
processing, movement, and neurobiology of helminths behaviors. The course also introduces
information on properties of ideal anthelmintics, how to choose and evaluate them, alternatives of drug
therapy and the mode of actions of antehemintics on the helminthes body.

Z0O772: Infectious diseases and applied Parasitology

The course discusses the biology of some parasites of man and domestic animals in Egypt. These
include classification, distribution, incidence, morphology, natural history, pathogenicity, and laboratory
diagnosis, therapeutic and prophylactic measures. Immunology of parasitic infections and the role of
vectors in the transmission of parasitic diseases, host pathology, evasion of host responses by parasites,
Serodiagnosis, vaccination, chemotherapy and drug resistance, Genetic resistance to parasitic will also
be discussed. The student develops skills in the detection of parasites in tissue and prevention of
transmission of infection. The skills developed find application in public health, animal health,
pharmaceutical industry, research institutes.

ZO773: Insect Neurophysiology

This course will enable the students to gain profound knowledge in fundamental and applied aspects
of the physiology of the central nervous system of insects and sensory neurouns of different sense
organs in insects. The student will demonstrate insight into patterns and processes that occur in the
central nervous system. They will understand the functional role and evolution of physiological
mechanisms that allow insects to adapt to changes in their environment. In this course, the student will
analyse and integrate information regarding molecular, cellular, organismal and environmental
mechanisms controlling functional processes in the nervous system of insects. In addition, the student
will develop practical skills in fundamental and appplied insect neurophysiology.

ZOT774: Honeybee Pathology & Treatment Approaches

This course will enable students to acquired knowledge about honey bee pathology and method of
treatment. This course contains separate chapters on viruses, bacteria, fungi, protozoa, mites and insect
parasites. How to examine and diagnose the different honeybee pathogen, and apply the treatment
methods.
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ZOT775: Vector Problems in Egypt

This course will enable students to acquire knowledge and critical understanding of vector-borne
diseases of public health concern in Egypt, including lymphatic filariasis, schistosomiasis and Rift
Valley fever etc... However, many of these diseases are preventable through evidence-based protective
measures. Acquire knowledge and background about the Ministry of Health and Population issues new
guidelines for control of endemic diseases.

ZOT776: Integrated Pest Management Applications

The rationale of this course is to introduce students to the diversity and complexity of integrated
management (IPM) of insects. The goal is to develop an understanding of the concepts and principles of
IPM and the utilization and integration of pest control tactics (cultural methods, biological control,
pesticides, host resistance) for management of insects.

ZOT777: Invasive Pest Control

Invasive insects are species that have moved beyond their natural distribution and are damaging to the
environment and nature biodiversity. Such insects cause enormous problems around the world, and thus
understanding methods of control of invasive insect species are critical for conservation.

ZO778: How to write and publish a scientific paper

This course covers the steps of writing a scientific papers such as original articles, and review with
emphasis on different sections such as abstract, introduction, methods, results, discussion as references.
Later, the student will study how to communicate with journals and editors to publish their work.

ZOT779: Molecular Applications in Entomology

This course aims to provide students with hands-on experience in basic molecular biology strategies:
DNA extraction, Polymerase Chain Reaction (PCR), quantitative PCR, primer design and optimization,
DNA blocking strategies cloning, Sanger sequencing, Fragment sizing, Next Generation sequencing.
Students will learn to apply molecular tools to entomology and entomological problems. Emphasizes
how molecular biological tools are used to understand insect genome organization, pest resistance,
transgenic insects, insect behavior, origin and spread of invasive species and insect systematic.

Z0780: Experimental Design & Analysis

The course focuses on the principles of experimental design, data collection, organization and
manipulation. How to present and interpret entomological results. The theory of different analysis types.
Using different software of analysis. Practical applications of experimental accuracy, assumptions. Field
experimental planning and implementation, data processing and interpretation.

ZO781: Advanced Insecticide Toxicology

This course will provide an over view of insecticide classification, mode of action, genetic basis of
resistance, metabolism, environmental fate, formulation, and pesticide laws and regulations. Insecticide
toxicity with emphasis on chemistry, toxicity, carcinogenesis, methods of toxicity testing, probability
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analysis, analytical methods of detecting pesticide residues, biological and environmental factors
affecting toxicity of insecticides.

Z0782: Bioinformatics

This course introduces the students to the application of computational methods to biological data
analysis and discovery. The focus will be on Knowledge on molecular biology primer, biological words,
sequence assembly, sequence alignment, database similarity searching, fast sequence alignment using
FASTA and BLAST, genome rearrangements, motif finding (tentative), phylogenetic trees and gene
expression analysis. In genomics, computational methods will include DNA sequencing and fragment
assembly, identification of genes in DNA, gene regulation, expression, large data arrays, and methods to
study genetic diversity. In proteomics, computational methods will embrace similarity, homology and
analogy, protein folding and protein structure.

Z0783: Physiological and Evolutionary Ecology of Insects

The course describes those physiological mechanisms that are fundamental to the ways in which
organisms interact with their environment. The important physiological processes that make insects so
successful in so many different environments. Fitness considers the relative ability of individuals or their
progeny to survive under various constraints imposed by the abiotic and biotic environment in which
they find themselves. In this course, students will study the mechanisms of evolutionary ecology
pertaining to insects, emphasizing how insect could keep surviving across generations.

ZO784: Insect Biotechnology Applications

This course focuses on the use of insects or insect-derived cells and molecules in human healthcare. The
second part of this course addresses the input of insect biotechnology to modern and sustainable
approaches in plant protection. The third chapter focuses on industrial application of insects or insect-
derived cells or molecules. Insect-derived cell lines prosper in use as heterologous expression systems
for production of peptides or proteins used, for example, as vaccines in human healthcare or as enzymes
mediating industrial processes.
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