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Readings in Psychology:

This course is designed to assist postgraduate students to study the basic
psychological terms concepts, and theories, this includes introducing several
psychological topics to students, such as mental health, motivation, behavior
modification, personality and psychosocial behavior. During this course all
students are required to prepare own presentations in order to reflect their

understandings of the major psychological terms.
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This course aims at enhancing graduate students' knowledge of traditional

and new teaching methods, special emphasis is laid on active teaching and

learning methods. It also aims at developing graduate students' skills in
adopting these teaching methods in teaching the Palestine curriculum.
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4- Master Program in Accounting.

Students must Successfully complete 36 credit hours divided as follows:

a-
b-
C-

Required Courses 21 Cr. Hrs.
Elective Courses 9 Cr. Hrs.

Thesis 6 Cr. Hrs.

1. Required Courses: (21 hrs.)

2.E

91

No. | Course No. Course Name C.H.
1. ACCT 6301 | Advanced Financial Accounting 3
2. ACCT 6302 | Advanced Managerial Accounting 3
3. ACCT 6303 Advanced Accounting Information
Systems 3
4, ACCT 6304 | Advanced Auditing 3
5. ACCT 6307 | Advanced International Accounting | 3
6. ACCT 6308 | Seminar in Financial Accounting 3
7. ACCT 6311 | Advanced corporate Finance 3
Total 21
lective Courses: (9 hrs.)
No. | Course No. Course Name C.H.
1. | ACCT 6305 | Taxes And Business Strategy 3
2. ACCT 6306 Researgh Methods and statistical
Analysis 3
3. ACCT 6320 | Seminar in Managerial Accounting 3
4, ACCT 6326 | Advanced Operations Research 3
5. ACCT 6329 | Advanced strategic management 3
Total 15




Course Descriptions

No. | Course No. Course Name C.H.

1. | ACCT 6301 Advanced Financial Accounting 3

Topics covered include recognition and measurement issues related to
financial instruments, measuring and reporting comprehensive income, and
improving disclosure effectiveness. Corporate accounting choices in
framework of traditional accounting theory, economic consequences, and
firm valuation.

No. | Course No. Course Name C.H.

2. | ACCT 6302 Advanced Managerial Accounting 3

Topics covered include accounting for managerial planning and control.
Cost estimation. Cost analysis for short- and long run planning decisions.
Cost analysis for performance evaluation. Cost allocation. Strategic
financial budgeting. Financial and non- financial performance measurement,
and incentive systems.

No. | Course No. Course Name C.H.

3 | ACCT 6303 Advanced Accounting Information 3
Systems

This course covers topics such as fundamental data representation and
processing; mainframe and mini-based computing systems; systems
development life cycle; purchased software packages; managing, evaluating,
and auditing computer systems and PC environments; communications;
networking fundamentals; packet switching; client-server computing; on-
line technology and intermediate system design and concepts.

No. Course No. Course Name C.H.

4. ACCT 6304 Advanced Auditing 3

Advanced issues such as independence and ethical conduct, regulation and
litigation, audit evidence, models of audit testing. Course coverage will
include auditing topics such as the future of assurance services; information
systems; environmental auditing; audit failures and corporate fraud.

No. | Course No. Course Name C.H.

5. | ACCT 6305 Taxes And Business Strategy 3

Topics covered include effect of taxes on business decisions, including
investment strategies, financial policies; emphasis on tax planning,
evaluating tax consequences of business decisions.
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No. | Course No. Course Name C.H.

6. | ACCT 6306 Research Methods gnd statistical 3
Analysis

Topics covered include the methodology of research and development;
research design and scientific writing; hypotheses development; and
statistical analysis.

No. | Course No. Course Name C.H.

7. | ACCT 6307 Advanced International Accounting 3

This course examines accounting issues unique to multinational enterprises
and international business activity. Specific course topics include financial
reporting; international financial disclosure issues such as segmental, social,
and environmental; accounting harmonization; ethics; taxation; foreign
exchange; and global financial statement analysis.

No. | Course No. Course Name C.H.

8. | ACCT 6308 Seminar in Financial Accounting 3

Analysis of accounting research that uses economic, psychological, and
organizational theories and research methods. Topics covered include
theories of asset valuation, income measurement, and contracting. Research
methods for the information content of accounting data, accounting method
choice, earning management, and external monitoring which includes audit
and regulation effects.

No. | Course No. Course Name C.H.

9. | ACCT 6311 Advanced corporate Finance 3

Topics covered include capital budgeting, capital structure and capital
acquisition: target's perspective and bidder's perspective. Financial
statement analysis: Pro-forma analysis. Firm evaluation and market for
corporate control; legal issues. Hedging financial risks. Options and futures
international finance. Hedging currency exposure.

No. | Course No. Course Name C.H.

10. | ACCT 6320 Seminar in Managerial Accounting 3

Topics covered include theories of cost measurement, relevant costs for
decision making, demand for internal monitoring, planning and control.
Research methods for cost accounting, cost allocation, budgeting,
performance measurement, and transfer pricing.
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No. | Course No. Course Name C.H.

11. | ACCT 6326 Advanced Operations Research 3

Production and service delivery strategy, capacity planning, product and
process design, total quality management, demand management, production
and service planning, scheduling, materials control, emerging production
and service technologies.

No. | Course No. Course Name C.H.

12. | ACCT 6329 Advanced strategic management 3

The aim of this course is to understand strategy of different levels of
business, corporate strategy , business Clint strategy, operational strategy,
how strategy is managed, strategic analysis, market segmentation ,
competitors analysis, critical success forecast analysis, strategic choice and
strategy implementation.
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5. Master Program in Statistics

Students must Successfully complete 36 credit hours divided as follows:
d- Required Courses 18 Cr. Hrs.

e- Elective Courses 12 Cr. Hrs.

f- Thesis 6 Cr. Hrs.

1. Required Courses: (18 hrs.)
No. | Course No. Course Name C.H.
1. STAT 6301 | Mathematical Statistics
STAT 6302 | Statistical Laboratory
STAT 6303 | Applied Statistical Methods
STAT 6304 | Stochastic Processes
STAT 6305 | Advanced Statistical Inference
STAT 6306 | Linear Models

Total

@O WIN
W W W W w w

[
-]

2. Elective Courses: (12 hrs.)

No. | Course No. Course Name C.H.
1. STAT 6307 | Time Series Analysis and

Forecasting 3
2. STAT 6309 | Multivariate Analysis 3
3. STAT 6310 | Experimental Design And Analysis 3
4. STAT 6311 | Sampling and Medical Statistics 3
5. STAT 6312 | Bayesian Inference and Decision

Theory 3
6. STAT6313 Industrial Statistics and Quality

Control 3
7. STAT 6314 | Biometrics Methods 3

Total 21
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Course Descriptions

No. | Course No. Course Name C.H.

1. STAT 6301 Mathematical Statistics 3

This course covers inference on estimation and hypothesis testing.
Specifically, it includes likelihood, sufficiency and ancillarity, the
exponential family and constructing the most powerful UMVU estimator
through the use of Rao-Blackwell and Lehman-Scheffe’ theorems,
estimation theory, properties of the good estimators, methods of point
estimation including maximum likelihood, method of moments and methods
of interval estimation. The theory of hypothesis testing includes size and
power of the test, Neyman-Pearson lemma, the uniformly unbiased tests and
the likelihood ratio tests. The course also includes a Bayesian inference
section, which considers prior distributions and prior modelling, principles
of elicitation, posterior summarization, predictive inference and decisions.

No. | Course No. Course Name C.H.

2. STAT 6302 Statistical Laboratory 3

This course casts participants in the role of practicing statisticians who are
faced with projects from a variety of fields and includes applications of
advanced statistics using computer statistical packages such as SPSS,
MINITAB, S-Plus, R, and SAS. Along with this teaching approach, the
course covers some topics in categorical data analysis, multivariate analysis
and an attempt to apply simulation methods and Monte Carlo techniques,
MANOVA and discrimination. Topics extending these basic ideas may
include hierarchical models and repeated measures. Students are given
assignments to practice these methods. Case studies would consist of at least
8 continuously assessed individual practical exercises using real data sets.
Each project will be written up in a report and some involve other elements
(for example, oral presentations and role play). Most projects are based on
actual problems and are 'open ended' with no obviously appropriate method.

No. | Course No. Course Name C.H.

3. STAT 6303 Applied Statistical Methods 3

This course provides an overview of many statistical techniques, with an
emphasis on practical implementation and interpretation of results rather
than theoretical justifications. S-PLUS and R are the main computing tools,
with a major aim being to produce competent users. However SAS is
important in some application areas and so students will also attain a level
of competence in that package. Areas covered include: Exploratory Data
Analysis, non-parametrics (including density estimation), generalized linear
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modelling, survival data, time series, multivariate topics, tree-based
methods, robust methods, local regression, spatial data, non-linear
regression and generalized additive modelling. The course occupies the
middle ground between the open-ended project course and the more
theoretical development in courses on specific topics. Its role is to enhance
the student's practical statistical competence and to develop confidence in
acquiring new techniques.

No. | Course No. Course Name C.H.

4, STAT 6304 Stochastic Processes 3

This course includes, an introduction to random variables and expectations,
conditional ~ expectation, Markov  chains, the Chapman-Kolmogorov
equations; stationary distributions and communication, The renewal
theorem for Markov chains; renewal sequences; recurrence and transience;
the renewal theorem; convergence to a stationary distribution; rate of
convergence, Conditional expectations and generating functions; the
extinction probability in a branching process; martingales and branching
processes, Definition and equivalent conditions; the Poisson process as a
renewal process and Markov chain; some generalizations of the Poisson
process: inhomogeneous Poisson processes and Cox processes, Definitions;
the pure birth process; simple birth-death process; birth-death processes in
general.

No. | Course No. Course Name C.H.

5. STAT 6305 Advanced Statistical Inference 3

This course is an extension to the Mathematical Statistics course and
includes revision of the principles and methods of implementation of both
frequentist and Bayesian inference. Topics in frequentist inference include
likelihood, sufficiency and ancillarity, construction of point and interval
estimators, likelihood tests, profile likelihood, and asymptotic. This course
also includes a detailed section on nonparametric methods which covers
ethical issues in nonparametric methods, single sample inference, methods
of paired and independent samples, correlation and concordance, association
in categorical data, nonparametric regression and robust estimation. The
course also covers other advanced topics such as Categorical Data Analysis.

No. | Course No. Course Name C.H.

6. STAT 6306 Linear Models 3

Introduction to vectors and matrices, inferences in Regression Analysis
including linear and generalized linear models, stressing the power of linear
modelling structures in their many guises. Topics include: the general linear
model, diagnostics, model building, generalized linear models, binary data
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and logistic regression, count data, log-linear models and contingency
tables, random effects and multi-level modelling.

No. | Course No. Course Name C.H.

7. STAT 6307 | Time Series Analysis and Forecasting 3

Probability models for time series, stationary processes, the autocorrelation
function; pure random process, MA and AR processes; mixed models,
integrated models; the general linear process, continuous processes. Model
identification and estimation, estimating the auto covariance and
autocorrelation functions; fitting AR and MA processes; estimating the
parameters of mixed and integrated models; the Box-Jenkins seasonal
model; residual analysis. Forecasting, unvaried and multivariate procedure;
prediction theory. Spectral theory, the spectral density function; Fourier
analysis and harmonic decompositions; period gram analysis; spectral
analysis, effects of linear filters; estimation of spectra; confidence intervals
for the spectrum.

No. | Course No. Course Name C.H.

8. STAT 6309 Multivariate Analysis 3

Multivariate data summary: sample estimates of mean, covariance and
variance; Graphical displays; Exploratory analysis and dimensionality
reduction: principal component analysis, crimcoord displays; Construction
of statistical hypothesis tests: the likelihood ratio method and the union-
intersection principle; Single and two-sample methods: Hotelling’s T2 test,
practical implementation in MINITAB and S-PLUS; Multisampling
methods: multivariate analysis of variance and connection with crimcoords;
Discriminant analysis: probabilities of misclassification, likelihood rules,
linear discriminant analysis in MINITAB and S-PLUS; Repeated measures:
examples, dependence structures, modelling.

No. | Course No. Course Name C.H.

9. STAT 6310 Experimental Design And Analysis 3

The importance and practical use of sample surveys; comparison of sample
and census; Optimality Criteria for a good experiment; General theory of
block designs; Factorial designs: Estimability, Blocking, Confounding,
Screening; Response surface designs: Optimum Design theory: General
Equivalence Theorem, Experiments with constraints, Design construction.

No. | Course No. Course Name C.H.

10. | STAT 6311 Sampling and Medical Statistics 3

This course examines the issues involved in collecting data and gives a
flavour of one of the important applications areas of the subject. The
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Sampling Theory section covers simple random sampling, stratification,
sample sizes and practical issues in sample surveys. Techniques of sample
design: multiphase designs; selection with probability proportional to size
(PPS); general aspects of replicated and successive sampling; panel design;
model based sampling. Bias and non-response, Use of appropriate software
to calculate standard errors. The Medical section considers first issues in
clinical trials such as: design of clinical trials, controls, protocols, blind and
double blind arrangements, ethics, protocol deviations, sample size, cross-
over trials, and meta-analysis; and then looks at the special features of the
analysis of survival data.

No. | Course No. Course Name C.H.

11 | STAT 6312 Bayesian Inference and Decision 3
Theory

Elements of decision theory: Statistical games; the no data problem. Loss
and regret, mixed actions, the minimax principle, Bayes actions; decision
with sample data; decision rules, risk function, Bayes decision rules.
Bayesian inference: Problems associated with classical approach; Bayes'
approach: prior and posterior distributions; specification of prior
distribution; Bayesian estimation, properties of Bayes' estimators; Bayesian
tests and confidence sets; examples of situations where Bayesian and
classical approaches give equivalent or nearly equivalent results. One-
parameter and multiparameter models, predictive checking and sensitivity
analysis. Simulation of probability distributions. Sequential methods:
Sequential probability ratio test; Stein fixed width confidence intervals.
Hierarchical models. Computation. Gibbs sampling. Metropolis-Hastings.
Graphical models. Case studies.

No. | Course No. Course Name C.H.

12 | STAT 6313 Industrial Statistics and Quality 3
Control

Deterministic lot size/re-order point model, Wilson-Harris economic lot
size, Model allowing backlogging, Competing item type,. Buffer stock;
choice of buffer stock level to limit probability of a stock out, Choosing
buffer stock with penalties for backlogging, Optimising simultaneously with
respect to re-order quantity and buffer stock, Single period models, Periodic
review models, Single sample batch attribute sampling, Choice of sample
size and sentencing rule to meet give criteria, Multistage sampling plans;
properties of simple double stage plans, Decision theoretic approach to
choice of sampling plan, Sampling by variable, Statistical process control:
control charts for mean and range; Cumulative sum (cusum) charts.
Decision interval scheme. Comparison of performance with control charts.
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No.

Course No.

Course Name

C.H.

13.

STAT 6314

Biometrics Methods

3

Discrete time models without competition: Deterministic model; Galton-
Watson branching process; multitype and age-structured model; Continuous
time models without competition: Deterministic model; pure birth, pure
death and linear birth-death processes; Models involving immigration:
Birth-death-immigration process; equilibrium behaviour; More General
Models: Deterministic models with density-dependent growth; general
birth-death process with quasi-equilibrium; Models with interacting types:
Comepetition, predator-prey and epidemic processes.
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Faculty of Pharmacy
Master Programs

1. Pharmaceutical Sciences.
2. Clinical Nutrition.






1- Master Program in Pharmaceutical Sciences

Students must successfully complete 36 credit hours divided as follows:

a- Required Courses 15 Cr. Hrs.
b- Elective Courses 15 Cr. Hrs.
c- Thesis 6 Cr. Hrs.

a. Required Courses: (15hrs.)

No. | Course No. Course Name C.H.

1 PHARG6301 | Advanced Natural Products Chemistry (1) 3

2 PHAR6302 | Advanced Biopharmaceutics and 3

Pharmacokinetics

3 PHARG6303 | Advanced Pharmaceutical Chemistry 3

4 PHAR6304 | Advanced Pharmacology 3

5 PHARG6305 | Research Methodology and 3

Pharmaceutical Statistics
b. Elective Courses: (15 hrs.)

No. | Course No. Course Name C.H.
1 | PHAR7206 | Immunopharmacology 2
2 | PHAR7207 | Advanced Therapeutics 2
3 | PHAR7208 | Advanced Toxicology and Biomarkers 2
4 | PHAR7209 | Drug Information & Evolution 2
5 | PHAR7210 | Pharmacology Techniques 2
6 | PHAR7311 | Selected Topics in Pharmacology 3
7 | PHAR7312 | Drug ldentification 3
8 | PHAR7313 | Advanced Pharmaceutical Microbiology 3
9 | PHAR7314 | Drug Formulation and Delivery 3
10 | PHAR7315 | Industrial Pharmaceutical Technology 3
11 | PHAR7316 | Advanced Physical Pharmacy 3
12 | PHAR7317 | Advanced Natural Products Chemistry 3

(2)
13 | PHAR7318 | Advanced Instrumental Pharmaceutical 3
Analysis

14 | PHAR7319 | Phytotherapy 3
15 | PHAR7320 | Drug Design 3
16 | PHAR7151 | Pharmacology Seminar (1) 1
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Course Descriptions

No. | Course No. Course Name C.H.

1. | PHAR6301 | Advanced Natural Products Chemistry (1) 3

This course includes pharmaceutical natural products of plant, animal and
microbial origins and their biosynthesis in addition to their isolation
processes. A special emphasis will be placed on their pharmacological
activities and their uses. This course will investigate secondary plant
constituents such as flavonoids, terpenoids, antioxidants, sterols, Alkaloids
and others.

No. | Course No. Course Name C.H.
2 | PHARB302 Advanced Blopharr_nac_eutlcs and 3
Pharmacokinetics

This course focuses on drug absorption , distribution, metabolism, and
excretion coupled with dosage and the parameters of clearance , volume of
distribution, and bioavailability. These processes determine the
concentration of drugs at the site of action in the body. In addition, it covers
the quantitative relationship between dose and effect as a framework to
interpret measurements of drug concentrations in biological fluids, and
pharmacokinetic principles using mathematical processes and descriptive
parameters that describe the time course of drugs in the systemic circulation
and the relationship of drug concentrations to observed effect. In addition,
the applications of the pharmacokinetics principles in the clinical practices
and how to arrive to a safe and effective management decisions.

No. | Course No. Course Name C.H.

3. | PHARG6303 | Advanced Pharmaceutical Chemistry 3

This course includes: brief account of various forces involved in drug-
receptor complex, types of receptors, theories of drug-receptor interactions;
topographical and stereo chemical considerations, prodrug concept, genesis
of new drugs: serendipity, random screening, natural sources, modification
of known drugs, selection or synthesis of soft and hard drugs, and rational
drug design. Moreover, the rational utilization of drug structure-activity
relationships in the design of new drugs is considered. Specific topics
include clinically important new antiviral, anticancer and antidiabetic drugs,
etc.
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No. | Course No. Course Name C.H.

4. | PHAR6304 Advanced Pharmacology 3

The course includes advanced pharmacology from a pharmaceutical point of
view with a special emphasis on the treatment of patients. In addition, the
course covers mechanisms by which pharmacological agents interact with
the living organism to provide the student with a rational basis for
investigations in biomedical research.

Topics include the pharmacodynamics of drugs influencing the peripheral
nervous system, the endocrine, renal, respiratory, and cardiovascular
systems.

No. | Course No. Course Name C.H.
Research Methodology and
5. | PHARG305 Pharmaceutical Statistics 3

This course emphasizes the interpretation and application of common
statistical procedures found in clinical research. Topics include
experimental design, sampling, descriptive statistics, estimation, hypothesis
testing, P-values , analysis of variance, correlation, regression,
nonparametric statistics, and analysis of survey data is also discussed.

No. | Course No. Course Name C.H.

6. | PHAR7206 Immunopharmacology 2

This course deals with principles of immunology; etiology of immune-
linked pathophysiological states; drug-induced allergic reactions; graft
rejection reactions; autoimmune diseases and mechanism of action of drugs
employed in the management of immune-linked pathophysiological states
will be studied.

No. | Course No. Course Name C.H.

7. | PHAR7207 Advanced Therapeutics 2

Introduces Pharmacotherapeutic principles employed in management and
monitoring of drug therapy. Assesses the impact of drug therapy on clinical
laboratory parameters, metabolic states, and specific patient populations.
Introduces the pharmacotherapeutic management of common disease states.

No. | Course No. Course Name C.H.

8. | PHAR7208 | Advanced Toxicology and Biomarkers 2

This course deals with the adverse effects of chemicals on biological
systems. Physiological and biochemical mechanisms of toxicity at the
cellular and subcellular levels will be emphasized. Considers the absorption,
distribution and excretion of a toxicant; metabolism of toxic substances; and
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various drug-related and non-drug related factors influencing toxicology.
Emphasis is on the systemic site of action for toxins, types of injury
produced in specific organs or systems, and the agents that produce such
injury.

No. | Course No. Course Name C.H.

9. | PHAR7209 Drug Information and Evaluation 2

This course provides a knowledge base, techniques and skills for
information retrieval, evaluation of medical and pharmaceutical practice
literature, and application to specific patient problems.

No. | Course No. Course Name C.H.

10. | PHAR7210 Pharmacology Techniques 2

Designed to acquaint the student with the theory and application of modern
research techniques in pharmacology. It emphasizes the use of techniques
available to current research problems in this department. Covers practical
and theoretical aspects of basic experimental methods in pharmacology. The
course includes laboratory experiments to exemplify the techniques
discussed in the lectures. Students write and submit reports in a selected
pharmacology journal format. Topics include tissue culture, radioisotopes,
signal transduction, radio-ligand binding, drug metabolism, and
electrophysiological techniques.

No. | Course No. Course Name C.H.

11. | PHAR7311 Selected topics in Pharmacology 3

A continuing seminars based on papers in the current literature. Required
participation by departmental staff, fellows, and graduate students.

No. | Course No. Course Name C.H.

12. | PHAR7312 Drug Identification 3

This course provides the theoretical and practical aspects for the qualitative
analysis (identification) of organic and medicinal compounds. The course
will include: classical methods (physical properties, functional group
identification, molecular weight determination, specific color reactions....)
and modern techniques applied in structural elucidation (e.g., IR, MS, NMR
etc.....).

No. | Course No. Course Name C.H.

13. | PHAR7313 | Advanced Pharmaceutical Microbiology 3

Lecture/discussion survey course provides a balanced program of study in
medical microbiology, including basic principles of structure and function,
growth and its control, genetics, metabolism, and pathogenicity of bacteria,
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viruses, parasites, and fungi. Basic aspects of the major infectious diseases
caused by the organisms in each of these categories will be discussed.

No. | Course No. Course Name C.H.

14. | PHAR7314 | Drug Formulation and Drug Delivery 3

The course focuses on the rationale for existing and future drug delivery
systems. Students explore underlying physical, chemical, and biological
basis for each system and identify benefits and drawbacks. Examples of
delivery systems include inhalation, aerosols, transdermal patches,
microspheres, microencapsulation, implants, and tablets. Emphasis is on the
biopharmaceutics, and transport properties and barriers associated with each
method of delivery.

No. | Course No. Course Name C.H.

15. | PHAR7315 | Industrial Pharmaceutical Technology 3

This course provides an opportunity to explore areas of current interest in
Industrial Pharmaceutical Technology. This course examines the
manufacturing processes for selected pharmaceutical dosage forms.
Emphasis is placed on manufacturing and testing of tablets, capsules,
sustained release drugs, solutions, emulsions, suspensions, creams,
ointments, aerosols, and sterile products.

No. | Course No. Course Name C.H.

16. | PHAR7316 Advanced Physical Pharmacy 3

The course covers aspects of physical chemistry that relate to
pharmaceutical systems. The design or formulation of a dosage form
involves the resolution of a particular set of problems. Pharmaceutical
scientists in the industry involved with these activities must bring to each
situation the basic skills necessary to address the set of problems. Students
experience resolving problems in terms of basic principles. Topics include
colloids, rheology, surface chemistry, emulsions, suspensions,
complexation, and distribution phenomena.

No. | Course No. Course Name C.H.
17. | PHAR7317 Advanced Natural(;’)roducts Chemistry 3

This course will investigate secondary plant constituents (alkaloids) as well
as methods of separation, purification, and identification for various classes
of plant components. The historical development, structures, reactions, and
biosynthesis of active compounds will also be emphasized.
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Since the amount of secondary metabolites is limited, plant cell culture
techniques have been introduced to overcome these problems. This course
will provide lectures on the basic knowledge, application, and practical
illustration of plant cell culture techniques.

No. | Course No. Course Name C.H.
18. | PHAR7318 Advanced Instrumenta_l Pharmaceutical 3
Analysis

This course is a study of modern chemical analysis, using advanced
instrumental techniques; emphasis is on theory, principles of operation,
capabilities, and limitations of advanced analytical instruments used.
Modern instrumental analysis, including electrical, spectrophotometric,
NMR, MS, HPLC, gas chromatography (GC), and other methods.

No. | Course No. Course Name C.H.

19. | PHAR7319 Phytotherapy 3

The course discuses locally and internationally registered plant medications
that are used in therapy of diseases and disorders of different body systems
including the nervous, cardiovascular, gastrointestinal, respiratory, renal,
endocrine, dermatological and muscuskeletal systems. The course focuses
on the medical uses of drugs, method and duration of use, drug interactions,
and adverse effects.

No. | Course No. Course Name C.H.

20. | PHAR7320 Drug Design 3

The aim of the class is to introduce graduate students to the main theoretical
concepts and experimental designs that support research in medicinal
chemistry and learn principles that govern the process of modern drug
discovery and development. Upon completion of this course, the student
should have a better understanding of how and why certain chemicals
interact at biological targets. The range of material will include: (a) physico-
chemical and functional group properties of organic medicinal compounds,
(b) lead compound identification, (c) empiric drug design, (d) modern
computational drug design (2D-QSAR, 3D-QSAR, Pharmacophore
modeling, Docking, De novo drug design, etc..).
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2. Master Program in Clinical Nutrition

Students must successfully complete 36 credit hours divided as follows:
Required Courses 24 Cr. Hrs.
Elective Courses 6 Cr. Hrs.

a-
b-

Cc- Thesis 6 Cr. Hrs.

a. Required Courses: (24hrs.)

No.

Course No.

Course Name

C.H.

1

GRCNG6301

Pathophysiologic Basis of Metabolic
Diseases

GRCNG6302

Biochemistry of Nutrition

GRCN6303

Clinical Nutrition

GRCN6304

Maternal and Pediatric Nutrition

GRCNG6305

Nutritional Therapeutics

GRCN6306

Professional Practice in Health Settings

GRCNG6307

Research Planning

O NN WIN

GRCN6308

Nutrition of Special Needs Patients

W W W WWwWwwlw

b. Elective Courses: (6 hrs.) Elective Courses : (6 hrs.)

No.

Course No.

Course Name

GRCN7309

Vitamins and Minerals

GRCN7310

Clinical Biochemistry

GRCNT7311

Sports Nutrition

GRCN7312

Physical Activity , Nutrition and Health

GRCN7313

Botanical Medicine

GRCN7314

Health & Nutrition across the Lifecycle

N[OOI~ WIN|E-

GRCN7315

Influencing Change: Policy, Food and
Community

wwwwwlww IO

(ee]

GRCN7316

Food and Consumer Science

w

GRCN7317

Nutrition Science (required for
nonmedical major students)
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Course Descriptions

No. | Course No. Course Name C.H.

1. | GRCNG6301 | Pathophysiologic Basis of Metabolic Diseases 3

This course explores the underlying mechanisms of disease and the
complex interrelationships between critical systems including respiratory,
urinary, cardiovascular, digestive, nervous and endocrine. Lectures will
include fluid and electrolyte imbalance, acid base imbalances, inflammation
hypersensitivity, infection, necrosis, and neoplasms. The influence of
various nutrients on systemic function will be stressed.

No. | Course No. Course Name C.H.

2. | GRCN6302 Biochemistry of Nutrition 3

This course studies the static and dynamic aspects of the biochemistry of
carbohydrate, lipids, amino acids, proteins, nucleic acids, hormones and
vitamins in the healthy individual. Understand Cations, anions, enzyme
Kinetics, integration and control mechanisms of the various metabolic
pathways are discussed.

No. | Course No. Course Name C.H.

3. | GRCN6303 Clinical Nutrition 3

This course explores the evaluation the use of nutrition therapy to address
cases of gastro-intestinal disorders, cases of endocrine gland dysfunction
and neurological disorders, and cases of inflammation, pain, and
autoimmune disorders. Understand how nutrition therapy can assist the care
of patients presenting these symptoms. Practical nutritional applications and
current available evidence will be reviewed and case studies will be
developed by the students.

No. | Course No. Course Name C.H.

4. | GRCN6304 Maternal and Pediatric Nutrition 3

This course describes the role of maternal and pediatric nutrition in the
lifelong health of the population. Understand the Physiological basis of
nutritional needs for pregnancy, lactation, infancy, childhood and
environmental factors involved in the growth and development of the child
from infancy through adolescence. Evaluation pediatric nutritional status
based on anthropometric, laboratory data and medical history.

No. | Course No. Course Name C.H.

5. | GRCN6305 Nutritional Therapeutics 3

Study the management of health and disease. Specific nutrition intervention
including diet, vitamins, minerals, botanicals, essential fatty acids and
amino acids are explored for a wide variety of diseases commonly
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encountered in clinical practice. The biochemistry of each intervention is
discussed for a full understanding of how to integrate nutrition therapy into
patient care.

No. | Course No. Course Name C.H.

6. | GRCN6306 | Professional Practice in Health Setting 3

Understand the theory and practice in counseling, communication, ethics
and organizational management relevant to nutrition and dietetic practice.
Students will also explore and critically evaluate current, controversial and
emerging issues.

No. | Course No. Course Name C.H.

7. | GRCN6307 Research Planning 3

Explore knowledge, attitude and practices study for successfully vision
upon nutrition research. Understand how to put a research question,
hypothesis, problem statement, justification, ethical concerns and how to
record bibliographic information. Develop and write a research proposal and
how to communicate research data in different forums.

No. | Course No. Course Name C.H.

8. | GRCNG6308 Nutrition of Special Needs Patients 3

Understand of nutritional requirement, nutritional status assessment,
modification of normal diet to meet special nutritional needs, menu
planning, documentation of nutritional care to obesity, older elderly,
cardiovascular, diabetes, osteoporosis, hepatitis, atherosclerosis and cancer
patients.

No. | Course No. Course Name C.H.

9. | GRCN6309 Vitamins and Minerals 3

Learn the fundamental concepts related to micronutrient (vitamins and
minerals) metabolism and their applications to practical situations, such as
eating for sport and physical activity and prevention, management, and
treatment of diseases. Phytochemicals and nutritional supplements are also
discussed.

No. | Course No. Course Name C.H.

10. | GRCN6310 Clinical Biochemistry 3

This course studies the cellular events of hormonal regulation in health and
disease. It will include chemical nature and structural diversity of the
hormones, hormone function and coordination of biological activity,
molecular aspects of hormone action in chronological order i.e. hormone
receptor interactions, second messenger generation, gene induction and
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post-transcriptional control. Explore special conditions involving hormones,
tumer markers, inherited metabolic disorders with emphasis on special &
recent techniques in their detection.

No. | Course No. Course Name C.H.

11. | GRCN6311 Sports Nutrition 3

This course develops an understanding of the key concepts and essential
principles that influence athletic performance, exercise recovery, cellular
immunity, prevention of disease, energy transfer, food quality, general
health, motivation, age-related loss of lean mass and biological function.
Additionally, adaptations in macronutrients and micronutrients metabolism
to fuel energy systems will be explored. Popular performance enhancing and
weight loss supplements will be examined. The course will provide
direction as a wellness strategy and bridge the gap between fitness and
nutrition.

No. | Course No. Course Name C.H.

12. | GRCNG6312 | Physical Activity , Nutrition and Health 3

This course is designed to give students an understanding of the
fundamental principles of exercise physiology, physical activity and health.
In addition, students will have the opportunity to examine how nutrition and
exercise impact one another. Each lecture will also discuss how these factors
are important in disease prevention (including heart disease, diabetes,
obesity, mental disorders, and osteoporosis.), & where applicable, treatment.

No. | Course No. Course Name C.H.

13. | GRCNG6313 | Botanical Medicine 3

This is an advanced course focusing on the use of natural materials (plants,
fungi, marine organisms and others) as therapeutic agents. One of the course
objectives is to better understand the pharmacological and biological effects
of medicinal plants used around the world. The phytochemical and
phytomedicine constituents of plant extracts, as well as clinical studies and
herb-nutrient-drug interaction are explored.

No. | Course No. Course Name C.H.

14. | GRCN6314 | Health & Nutrition Across the Lifecycle 3

A study of nutritional requirements from conception to senescence.
Description of food habits and nutrition intervention programs in relation to
life cycle. Explain how nutrition influences humans and contributes to their
health throughout each stage of life. Demonstrate an understanding of the
relationship of nutrients, biochemistry, physiology and microbiology to the
biological utilization of food and its nutrient components, as well as
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understand the factors that determine nutritional needs and the utilization of
foods throughout the life cycle.

No. | Course No. Course Name C.H.
15. | GRCN6315 Influencing Change: Policy , Food and 3
Community

This course identifies a range of strategies to achieve change, improve
health, and reduce diet-related diseases. It explores the role of food and
health systems, policy and related interventions in influencing nutrition and
health. The theory, options and skills needed for the planning,
implementation and evaluation of community nutrition and health programs
will be explored. This will include aspects such as program management,
communication, and development of educational materials, media and
marketing.

No. | Course No. Course Name C.H.

16. | GRCNG6316 Food and Consumer Science 3

Explore nutrition awareness, meal management, meal planning, food
preparation and meal service. Understanding how culture affects food
choices and how location/climate affects the food supply. Students will also
learn the difference between chronic hunger, famine and malnutrition,
including exploring new methods of feeding a growing population. The
principles and practices of hygiene, E-codes and legislation on food safety
are explored.

No. | Course No. Course Name C.H.

17. | GRCN6317 Nutrition Science 3

Study the fundamentals of nutrition and health from preconception to old
age, also the requirements for essential nutrients, amino acids, essential fatty
acids, vitamins and trace elements including issues of malnutrition and
regulation of food intake, for human body. Explore the main terms and
expressions used in clinical nutrition, as well as food labeling, MyPyramid
and dietary adequacy. This course reviews the array of assessment tools
used in clinical nutrition practice including methodology, application,
implications, strengths and limitations.
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Faculty of Science
Master Programs

1. Master Program in Chemistry
2. Master Program in Mathematics
3. Master program in Biological Sciences






1. Master Program in Chemistry

Students must successfully complete 36 credit hours divided as follows:
a- Required Courses 22 Cr. Hrs.

b- Elective Courses 8 Cr. Hrs.

c- Thesis 6 Cr. Hrs.

a. Required Courses: (22 hrs.)

No. | Course No. | Course Name C.H.

1. CHEMb5301 | Advanced Organic Chemistry 3

2. CHEMb5302 | Advanced Inorganic Chemistry 3

3. CHEMb5303 | Advanced Analytical Chemistry 3

4. CHEMS5304 | Spectroscopy 3

5. CHEMb5305 | Advanced Physical Chemistry 3

6. CHEM5306 | Chemical Separation 3

7. CHEM®6301 | Electrochemistry 3

8. CHEM®6102 | Seminar 1

b. Elective Courses: (8 hrs.)

No. | Course No. Course Name C.H.

1. CHEMb5207 | Polymer Chemistry 2

2. CHEM5208 Specia_ll Topics in Organic )
Chemistry

3. CHEM5209 | Environmental Chemistry 2

4, CHEMb5210 | Computational Chemistry 2

5. CHEM6205 Selectgd Topics in Physical 5
Chemistry

6. CHEM6206 Selectgd Topics in Analytical )
Chemistry

7. CHEMG6207 | Material Chemistry

8. CHEM6209 Specia_ll Topics in Inorganic )
Chemistry
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Course Descriptions

No. | Course No. Course Name C.H.

1. | CHEM 5301 Advanced Organic Chemistry 3

Study of organic name of reactions frequently used in organic synthesis.
Reactive intermediate: structure, stability, generation and fate of
carbocations, free-radicals, carbines and nitrenes. The chemistry of
isopreoid compounds, the chemistry of alkaloids, and heterocycles; the
chemistry of organonitrogen, phosphorous, silicon and metal compounds.
Selected synthesis polymers, dues, drugs and total synthesis.

The topics and details outlined above are to be treated as guidelines for the
lectures of a particular course. The material covered in a given course
naturally depends on the time available and other relevant conditions.

No. | Course No. Course Name C.H.

2. | CHEM 5302 | Advanced in Inorganic Chemistry 3

Expose students to a variety of advanced modern academic and applied
topics in inorganic chemistry such as molecular symmetry and group theory,
catalysis and material science. The molecular shape; the VSERPR model,
molecular and the molecular orbital theory. Molecular symmetry;
application of symmetry and the symmetries of orbitals, vibrating molecular
and symmetry considerations. Catalysis: general principles of catalysis will
be emphasized, homogeneous and heterogeneous catalysis. Organometallic
and coordination chemistry related to catalysis. Materials science such as
solid state chemistry and characterization methods. Applications such as
sol-gel method for making glass-ceramic, glass fibers and thin films.

No. | Course No. Course Name C.H.

3. | CHEM 5303 Advanced Analytical Chemistry 3

The use of instruments is an exciting and fascinating part of chemical
analyses in a various fields of pure and applied science. Highly advanced
instrumentation provides lower detection limits required in quality control
laboratories to assure healthy food, water and air, as well as safe drugs.

This course gives an introduction course to measurements and
instrumentation, basic electronics, amplifier, digital electronic modules,
microcomputers in instruments aspects of physical and geometrical optics
spectrometric modules: radiation sources and detectors, monochromators
and polychromators and basic quantification such as statistical control of
measurement quality, quantifying measurements and extracting information,
signal-to-noise enhancement and optical spectroscopic methods such as UV-
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VIS, IR and Raman spectrometry. Atomic absorption and atomic emission
spectrometry. Fluorescence and chemiluminescence.

No. | Course No. Course Name C.H.
4, CHEM Spectroscopy 3
5304

Discus how to identify compounds by interpreting their spectra and charts
by different types of spectroscopic-analyses: mass, infrared, nuclear
magnetic resonance and ultraviolet. The application for spectral methods
including spectrometric identification of organic compounds including mass
spectrometry deals with instrumentation mass spectrum determination of a
molecular formula. Infra-red spectrophotometer (IR) Theory and
instrumentation, sample handling, interpretation of spectra, characteristic
groups absorption of organic molecules.

Proton magnetic resonance spectrometry, instrumentation and sample
handling chemical shift , simple spin coupling of proton to other nuclei,
chemical shift equivalence. Carbon magnetic resonance spectrometry,
Interpretation, chemical shifts, spin coupling, peak assignment problem
quantitative analysis . Theory, sample handling characteristics absorption of
organic compounds.

No. | Course No. Course Name C.H.
5. ngg/l Advanced Physical Chemistry 3

This is an elective course that varies from one semester to another covering
different topics in physical chemistry. The themes are advanced and applied
electrochemistry, Colloids and surface chemistry, thermodynamics, kinetics.
Chemical kinetics ( empirical rate law for isothermal homogenous reaction
Reaction mechanism & rate laws, experimental techniques in reaction
kinetics, theories of electrolytic dissociation, theories of ionic interaction,
salvation and hydration of hydration of ions. ) Entropy and equilibrium,
equilibrium in thermodynamics solutions, application of thermodynamics.
Reaction in solution, chain reaction, heterogeneous reaction, photochemical
reaction, and related topics.

No. | Course No. Course Name C.H.
6. CHEM Chemical Separation 3
5306

Chromatographic methods play an important role in the separation and
quantification of many components in complex mixtures, drugs, blood,
water and air pollution and it has many applications in the area of analytical
chemistry.
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This course deals with different methods of separation techniques including
distillation, liquid extraction, solid phase extraction (SPE & SPME) and
chromatography.

General chromatographic theory including the relationships, absolute
retention index.

kovats index, resolution and capacity, approximate resolution equation,
modified plate model for capacity columns, rate theory for chromatography
van deemetr equation, Golay modified relationships to account for capillary
column, qualitative analysis, quantitative analysis, gas chromatography-
instrumentation including injection methods, columns packing, McReynolds
constants, Temp. programming detectors like TCD, FID, ECD, factors
influencing separation. Liquid chromatography, theory and instrumentation
including columns, detectors, pumps, supercritical fluid chromatography (
SFC).

No. | Course No. Course Name C.H.

7. | CHEM 5207 Polymer Chemistry 2

Classification and nomenclature of polymers; polymer structure and
physical properties, polymer synthesis, methods of molecular weight
determination, polymers in solution and viscosity of dilute polymer
solutions, step reaction polymerization, chain reaction polymerization,
copolymerization, technology of polymerization processes.

No. | Course No. Course Name C.H.
8 | CHEM 5208 Special Topics in Organic ’
Chemistry

Study of alphatic nucleophilic, electrophilic and free radical substitution
reaction and addition reactions.

Study of aromatic nucleophilic, electrophilic substitution reactions and
elimination reactions. Study of molecular rearrangements and neighboring
groups affects.Study of multicenter reactions (sysloaddition sigmatrophic
reactions).Special emphasis on: How stereochemistry helps to understand
reaction mechanisms.

No. | Course No. Course Name C.H.

9. | CHEM 5209 Environmental Chemistry 2

The scope of environmental chemistry and environmental chemical analysis.
Choosing suitable methods and conditions for environmental chemical
analysis criteria, for selecting methods of analysis, sources of errors for
environmental trace analysis. Water pollution, parameters indicating
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pollution, water quality examples of pollutants such as pesticides in water
and organic pollutants.

Methods of speciation of trace elements in water. Computer modeling,
experimental methods, general problems of speciation studies, attempts to
solve the problems of speciation, methods of water treatment, air pollution,
classification of air pollution. Sampling of air pollutants, methods and
techniques used for quantification of metals in atmosphere, rain pollution,
ozone and smog pollution and soil pollution.

No. | Course No. Course Name C.H.

10. | CHEM 5210 Computational Chemistry 2

This introductory course in computational chemistry will discuss molecular
mechanics, semiempirical, and particularly ab initio approaches. The course
will be project-based, and students will be encouraged to pursue projects
related to their own research if possible. The course will highlight the
computational algorithms used to implement the theoretical methods.
Students will learn the basic theory and algorithms behind computational
chemistry methods, and they will also learn the advantages and
disadvantages of these methods and how to use them to solve problems of
interest in chemistry and molecular sciences.

No. | Course No. Course Name C.H.
CHEM .
11. 6301 Electrochemistry 3

Electrochemistry and corrosion kinetic of electrode process concentration
polaration, phase over potential, electrochemical potential, polargraphy,
application of electrochemistry.

No. | Course No. Course Name C.H.
CHEM .. . )
12. 6205 Selected Topics in Physical Chemistry 2

This an elective course that varies from one semester to another covering
different topics in physical chemistry. The themes are advanced and
applied electrochemistry,

Colloids and surface chemistry, thermodynamics, kinetics

No. | Course No. Course Name C.H.
13 CHEM Special Topics in Analytical 5
' 6206 Chemistry

This course involves the study of recent techniques of chemical analysis
such as hyphenated techniques, mass spectrometry and their application.
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No. | Course No. Course Name C.H.

14. CHEM Material Chemistry 2
6207

Synthesis, characteristics, and applications of various materials are studied
such, silica-based, polymer-based, bulk materials and nano-material.
Moreover some characterization techniques as classical and non-classical
are introduced.

No. | Course No. Course Name C.H.
15. CHEM Special Topics in Inorganic 2
6209 Chemistry

The course is designed for the student on the MSc. course. A background in
B. Sc. Chemistry is assumed. Effort is made to widen the students
background in organometallic and coordination chemistry. These chapters
are of prime importance in many applications and in the fundamental
research.

The contents of this course encompass the chemistry of classical
complexes, complexes of # acceptor ( # - acids ) ligands, mononuclear
metal ligands and polynuclear metal ligands complexes. Organometallic
compounds of transition metals, metal carbon bond. Preparation of
transition metal alkyl and saryls. Thermodynamic stability, reaction of T.M.
carbon & crabyne complexes, photochemical reactions with cleavage of
T.M. carbon bonds and spectroscopic studies of metal-ligand bond. In
coordination compounds, coordination compound geometry, number,
coordination unsaturation synthesis magnetic & spectroscopic will be
studied.

No. | Course No. Course Name C.H.

16. | CHEM 6102 Seminar 1

This is a compulsory course, where students are to do a presentation as a
public seminar showing the progress they have achieved in their research.
The talk should present three parts, introduction to the topic of research,
experimental part and conclusions.
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2- Master Program in Mathematics

Students must successfully complete 36 credit hours divided as follows:
a- Required Courses 18 Cr. Hrs.

b- Elective Courses 12 Cr. Hrs.

c- Thesis 6 Cr. Hrs.

a. Required Courses: (18 hrs.)

No. | Course No. | Course Name C.H.
1. | Math 6301 | Real Analysis 3
2. | Math 6302 | Modern Algebra 3
3. | Math 6304 | Theory of Ordinary Differential 3
Equations
4. | Math 6305 | Functional Analysis 3
5. | Math 6306 | Complex Analysis 3
6. | Math 6307 | Advanced Topology 3
b. Elective Courses: (12 hrs.)
No. | Course No. Course Name C.H.
1. | Math 6303 | Advanced Modern Algebra 3
2. | Math 6308 | Number Theory 3
3. | Math 6309 | Harmonic Analysis 3
4. | Math 6310 | Advanced Linear Algebra 3
5. | Math 6311 | Computational Linear Algebra 3
6. | Math 6312 | Advanced Partial Differential 3
Equations
7. | Math 6313 | Advanced Numerical Analysis 3
8. | Math 6314 | Numerical Solutions of Partial 3
Differential Equations
9. | Math 6315 | Advanced Mathematical Methods 3
10. | Math 6316 | Special Functions 3
11. | Math 6317 | Integral Equations 3
12. | Math 6318 | Differential Geometry 3
13. | Math 6319 | Probability Theory 3
14. | Math 6320 | Selected  Topics in  Applied 3
Mathematics
15. | Math 6321 | Selected Topics in Mathematical 3
Analysis
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Course Descriptions

No. | Course No. Course Name C.H.

1. | Math 6301 Real Analysis 3

Lebesgue measure and outer measure. Measurable functions. The Lebesgue
integral. Lebesgue convergence theorem. Differentiation and integration. L
spaces. Riesz representation theorem. Introduction to Banach and Hilbert
spaces.

No. | Course No. Course Name C.H.

2. | Math 6302 Modern Algebra 3

Group theory, homomorphisms and factor groups, group action on a set.
Sylow theorems, first second and third applications of Sylow theory. Class
equation, rings anf fields theory, the field of quotient of an integral domain,
ring of polynomials. Prime ideals, maximal ideals, unique factorization
domains, principal ideal domains, Euclidean domains, Gaussian integers and
norms, extension fields, vector spaces, algebraic extension, algebraically
closed fields and algebraic closure, finite fields.

No. | Course No. Course Name C.H.

3. | Math 6303 Advanced Modern Algebra 3

Automorphisms of fields, the isomorphism extension theorem, splitting
fields, separable extensions, normal extensions. The fundamental theorem of
Galois theory, cyclotomic extensions, modules theory. Homomorphisms and
quotients, finitely generated modules over a principal ideal domain, free
modules, bases.

No. | Course No. Course Name CH.
4. | Math 6304 Theory of Ordinary Differential ;
Equations

Existence, uniqueness and continuity of solutions. Linear systems, solution
space, linear systems with constant and periodic coefficients. Phase space,
classification of critical points, Poincare’-Bendixson theory. Stability theory
of linear and almost linear systems. Stability of periodic solutions.
Laypunov’s direct method and applications.

No. | Course No. Course Name C.H.

5. | Math 6305 Functional Analysis 3

Normed linear spaces, Banach spaces, Hilbert spaces, Banach Algebras
(definitions, examples, geometric properties), bounded linear operators,
convex sets, linear functionals, duality, reflexive spaces, weak topology and
weak convergence, Banach fixed point theorem, Hahn-Banach theorem,
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uniform boundedness principle, open mapping theorem, closed graph
theorem, representation of functionals on Hilbert spaces (Riesz
Representation Theorem).

No. | Course No. Course Name C.H.

6. | Math 6306 Complex Analysis 3

Analytic functions. Cauchy’s theorem and consequences. Singularities and
expansion theorems. Maximum modulus principle. Residue theorem and its
application. Compactness and convergence in space of analytic and
meromorphic functions. Elementary conformal mappings.

No. | Course No. Course Name C.H.

7. | Math 6307 Advanced Topology 3

The Tychonoff theorem, one-point compactification, the Stone-Cech
compactification. Paracompactness, Lindelof spaces, Stone’s theorem.
Metrizability, the Nagata-Smirnov metrization theorem. Homotopy paths,
fundamental group, simply-connected spaces, retracts and deformation
retracts; the fundamental groups of the circle, the punctured plane and the n-
sphere; Van Kampen’s theorem.

No. | Course No. Course Name C.H.

8. | Math 6308 Number Theory 3

Introductory Materials, Arithmetic Functions, Euler Function, Divisor
Function, Sigma Function, Mobius Function, Mobius Inversion Formula,
Sum of Two Squares, Sum of Three Squares, Lagrange Theorem, Guassian
Integers, Quadratic Residues and Quadratic Reciprocity, Jacobi Symbol,
Some Diophotine Equations, Prime Numbers and Fundamental Theorems of
Arithmetic, Prime Power Moduli, Prime Number Theorem, Dirichlet series,
Riemann Zeta Function, Riemann Hypothesis.

No. | Course No. Course Name C.H.

9. | Math 6309 Harmonic Analysis 3

Fourier series, conjugate series, L® theory, convergence and summability,
Fourier transforms, Hilbert transform, singular integrals, H® spaces, inner
functions, atomic decomposition, maximal functions and maximal
inequalities, harmonic analysis in R".

No. | Course No. Course Name C.H.

10. | Math 6310 Advanced Linear Algebra 3

Matrix algebra, Determinants, Inverses of matrices, Euclidean and unitary
spaces, Linear transformation, Jordan forms, Calay-Hamilton Theorem,
Matrices:(simple, positive definite, Hermitran, unitary, normal).
Decomposition: (Schur’s, Jordan’s, singular value).
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No. | Course No. Course Name C.H.

11. | Math 6311 Computational Linear Algebra 3

Vector and matrix norms, Standard problems of numerical linear algebra,
Direct methods of linear systems: Gauss elimination, LU-decomposition,
Partial and complete pivoting, Cholesky factorization, QR-factorization,
Iterative methods for linear systems: Richardson, Jacobi, Gauss-Seidel,

Successive over relaxation (SOR), Methods for eigenvalue problems,
Introduction to multigrid.

No. | Course No. Course Name C.H.

12. | Math 6312 | Advanced Partial Differential Equations 3

Separation of variables, Sturm-Liouville theory. Maximum principles and
regularity theorems. Sobolev spaces. Second order Elliptic, Parabolic and
Hyperbolic Equations. Classification of first order systems. Hyperbolic
systems, method of characteristics. Potential theory, single and double
layers, existence theory for Dirichlet and Neumann problems.

No. | Course No. Course Name C.H.

13. | Math 6313 Advanced Numerical Analysis 3

Numerical methods for ordinary diff. equations and partial diff. equations,
matrix eigenvalue problems, numerical integration.

No. | Course No. Course Name C.H.
Numerical Solutions of Partial
14. | Math 6314 Differential Equations 3

Theory and implementation of numerical methods for boundary value
problems in partial differential equations (elliptic, parabolic, and
hyperbolic). Finite difference and finite element methods: convergence,
stability, and error estimates. Projection methods and fundamentals of
variational methods. Ritz-Galerkin and weighted residual methods.

No. | Course No. Course Name C.H.

15. | Math 6315 Advanced Mathematical Methods 3

Convergent and divergent asymptotic series; asymptotic expansion of
integrals: steepest descents, Laplace principle, Watson’s lemma, and
methods of stationary phase, regular and singular perturbations of
differential equations, the WKB method, boundary-layer theory, matched
asymptotic expansions, and multiple-scale analysis; Rayleigh-Schrodinger

perturbation theory for linear eigenvalue problems, summation of series,
Pade approximation, averaging methods.
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No. | Course No. Course Name C.H.

16. | Math 6316 Special Functions 3

Gamma and Beta functions, asymptotic expansions. Series and integral
representations, generating functions, recurrence relations and orthogonality
properties of the special functions and orthogonal polynomials. Emphasis on
hypergeometric and Bessel functions. Legendre, Laguerre, Hermite and
Jacobi polynomials. Some advanced special functions like Mathieu,
Spheroidal and H-functions.

No. | Course No. Course Name C.H.
17. | Math 6317 Integral Equations 3
Introduction, Integral Equation with separable kernels, Method of

successive approximation, Classical Fredholm theory, Application to ODE’s
and PDE’s, Symmetric Kernels, singular Integral Equations, perturbation

method.
No. | Course No. Course Name C.H.
18. | Math 6318 Differential Geometry 3

Curves in Euclidean spaces: arclength, tangent, normal and binormal
vectors, curvature and torsion. Frenet formulas. Isoperimetric inequality.
Differential geometry and local theory of surfaces, the first and second
fundamental forms. Local isometries. Geodesics. Gaussian and mean
curvature of surfaces. The Gauss- Bonnet theorem. Manifolds and
differential forms. Introduction to Riemannian geometry.

No.

Course No.

Course Name

C.H.

19.

Math 6319

Probability Theory

3

Measurable functions and integration. Radon-Nikodym theorem. Probability
space. Random vectors and their distributions. Independent and conditional
probabilities. Expectation. Strong laws of large numbers. The weak
compactness theorem. Basic concepts of martingales. Invariance principles.

The Law of the Iterated Logarithm. Stable distributions and infinitely
divisible distributions

No.

Course No.

Course Name

C.H.

20.

Math 6320

Selected Topics in Pure Mathematics

3

Courses not listed in catalogue. Contents vary from year to year according
to interest of students and instructor in charge.

No.

Course No.

Course Name

C.H.

21.

Math 6321

Selected Topics in Applied Mathematics

3

Courses not listed in catalogue. Contents vary from year to year according
to interest of students and instructor in charge.
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3- Master Program in Biological Sciences

Students must successfully complete 36 credit hours divided as follows:
a- Required Courses 15 Cr. Hrs.
b- Elective Courses 15 Cr. Hrs.
c- Thesis 6 Cr. Hrs.

a. Required Courses: (15 hrs.)

No |code Course name C. H.
1 | Biol 7302 | Advanced Molecular cell Biology 3
2 | Biol 7305| Advanced Microbiology 3
3 | Biol 7306 | Advanced Biostatistics 3
4 | Biol 7307 | Research Methodologies 3
5 | Biol 7308 | Advanced Biochemistry 3
6 | Biol 7019| Seminar 0
b. Elective Courses: (15 hrs.)
No [code Course name C. H.
1 | Biol.7301| Advanced Ecology 3
2 | Biol.7303 | Advanced Physiology 3
3 | Biol 7304 | Advanced Genetics 3
4 | Biol 7309 | Hemoglobinopathies 3
5 | Biol 7310 | Medical Mycology 3
6 | Biol 7311| Advanced Plant Mycology 3
7 | Biol 7312 | Microbial Genetics 3
8 | Biol 7313 | Molecular Virology 3
9 | Biol 7314 | Palestinian Wildlife 3
10 | Biol 7315 | Advanced Parasitology 3
11 | Biol 7316 | Advanced Immunology 3
12 | Biol 7317 | Microbial Ecology 3
13 | Biol 7318 | Marine Biology 3
14 | Biol 7320 | Special Topics 3
15 | Biol 7321 | Medical Entomology 3
16 | Biol 7322 | Environmental and Occupational Health 3
17 | Biol 7323 | Advanced Endocrinology 3
18 | Biol 7324 | Advanced Instrumental Analysis 3
19 | Biol 7325| Advanced Diagnostic Microbiology 3
20 | Biol 7326 | Population Genetics 3
21 | Biol 7327 | Advanced Blood Banking 3
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Course Descriptions

No. Course No. Course Name C.H.

1. BIOL7301 advanced Ecology 3

This course is devoted to study important ecological cases such as the
importance and the dynamic of groups, and the reaction between similar and
different strategies of reproduction in the ecological aspect. It studies also
the biology of Islands and areas and the new terms in modern ecology. The
course covers also some national, regional and global environmental
problems with more attention to the Palestinian environment, wetlands and
wildlife.

No. Course No. Course Name C.H.

2. BIOL7302 Advanced Molecular Cell Biology 3

This course is designed for postgraduate students who have completed
introductory cell biology and molecular biology courses. The course will
cover advanced topics in molecular cell biology which include the
molecular methods to study cells, organelles, and macromolecules.
Structure/function relationships involved in DNA replication, transcription,
translation, protein tracking, cytoskeletal organization and function, extra-
cellular matrix and cell-cell adhesion, cell apoptosis, control of cell cycle
and cell division. Molecular aspects of immune system and cancer; Nucleic
acid isolation, and purification, gene expression and gene regulation, gene
cloning and the use of the PCR-based techniques and sequencing in the
diagnosis of genetic diseases, the application of molecular biology in
industry, environment and medicine.

No. Course No. Course Name C.H.

3. BIOL7303 Advanced Physiology 3

The course will include detailed study of the human different physiological
systems with more concentrations on the nervous and endocrine systems to
include the different pathways of the nervous signals and the different
neurotransmitters. the human body in health and diseases cases will also be
discussed. Students will be asked to make a presentation in addition to
discussion of recent papers at least once a month.

No. Course No. Course Name C.H.

4. BIOL7304 Advanced Genetics 3

This course covers various examples of genetic disorders and concentrates
on the human genetic diseases. The course also covers various methods in
the diagnosis of human genetic diseases both biochemically and also at the
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molecular level. More attention will be directed to the common genetic
disorders of the Palestinian and Arabic region to include the various
prevention and management programs implemented.

No. Course No. Course Name C.H.

5. BIOL7305 Advanced Microbiology 3

This course describes in detail the composition and the molecular
organization of the microbial cells. Recent approaches for bacterial
taxonomy in comparison with the classical approaches. Bacterial
metabolism regulation and control. Microbial genetics is also covered in this
course.

No. Course No. Course Name C.H.

6. BIOL7306 Advanced Biostatistics 3

The course covers the importance of statistics in research problem design,
sampling techniques and data analysis. It will develop the student ability of
carrying out and evaluating the results of statistical tests. The principles and
application of different statistical packages systems like the spss will be
covered. In addition the student should learn how to use the different
statistical methods through different take-home assignments.

No. Course No. Course Name C.H.

7. BIOL7307 Research Methodologies 3

This course is crucial and must be passed before the theoretical and
experimental parts of the thesis. Students should learn how to choose their
research problem, how to collect their study samples, how to analysis their
data and how to write a scientific dissertation and manuscript. The course is
also directed towards orienting master degree students into methods and
skills needed for their studies like using library facilities, using computer
statistical software, using the research engines, making posters and writing
abstracts.

No. Course No. Course Name C.H.

8. BIOL 7308 Advanced Biochemistry 3

The advanced biochemistry course covers clinical aspects of this field. This
course deals with the biochemical bases of different human diseases
(metabolic bases of diseases) and also the biochemical tests for the
diagnosis of these diseases. Students will be asked to deliver a presentation
in addition to discussion of recent papers at least once a month.
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No. Course No. Course Name C.H.

9. BIOL7309 Hemoglobinopathies 3

It is so important for the students to study different examples of genetic
disorders related to hemoglobin synthesis, structure and function. As
Palestinians, the course will focus and give the students details about the
thalassaemia as a common Hemoglobinopathy in the Mediterranean region.
The course covers all aspects of the thalassaemia disease to include: types,
classification, pathophysiology, molecular pathology, manifestations,
diagnosis, prevention programs, and management of the disease. Other
types of Hemoglobinopathies will also be included in the course.

No. Course No. Course Name C.H.

10. BIOL7310 Medical Mycology 3

This is a course in human pathogenic fungi and actinomycetes, covering the
essential features, clinical manifestation, epidemiology and pathology of
fungal infections. Familiarizes students with ability of fungi to invade hosts,
immunological and serological changes evoked by fungi, and drugs and
therapies currently available

No. Course No. Course Name C.H.

11. BIOL7311 Advanced Plant Mycology 3

The course provides the students with a general and specified information
about the reproduction and importance of fungi in agriculture. Study of
taxonomical characteristics relating classification of Oomycetes,
Zygomycetes, Ascomycetes, Basidiomycetes and Deutromycetes including
Mycelia Sterilia. Study of general characteristics of Maxomycetes,
Zygomycetes, Oomycetes, and Ascomycetes. Nature and extent of losses,
symptoms, disease cycle, methods of spread and control of important
diseases caused by Ascomycetes and lower fungi.

No. Course No. Course Name C.H.

12. BIOL7312 Microbial Genetics 3

This course is designed to upgrade the basic aspects of cell growth,
reproduction and differentiation of microorganisms by introducing the most
recent and advanced findings in relation to those subjects. It includes the
advanced theories and applications of DNA manipulation gene structure and
gene expression, and microbial biotechnology.

No. Course No. Course Name C.H.

13. BIOL 7313 Molecular Virology 3

This course emphasizes on reading and discussion of papers from the
primary literature. Topics covered include virus replication and gene
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regulation, oncogenic transformation, virus-cell interactions, interactions of
viruses with the immune system, and molecular approaches to new anti-viral
agents.

No. Course No. Course Name C.H.

14. BIOL7314 Palestinian Wildlife 3

The course introduces the students to Palestine and gives the student details
about the important geographical location of Palestine for the wildlife
animals and planes. The different Palestinian environments and ecosystems
are also to be discussed. The types and distribution of the Palestinian fauna
and flora represent major parts of the course. The course will give the
students the new approaches and policies in the conservation and
preservation of the natural resources and the importance of establishing the
natural historical life, museums and natural preservations.

No. Course No. Course Name C.H.

15. BIOL7315 Advanced Parasitology 3

This course deals with the clinical or medical Parasitology. The student will
study in detail the common parasites that infect the Palestinian population.
The course also concentrates on the modern methodologies in the diagnosis
and treatments in addition to the national and international strategies for the
prevention of the paretic diseases

No. Course No. Course Name C.H.

16. BIOL7316 Advanced Immunology 3

This course covers the biological aspects of the immune response, cellular
interactions in the immune response, introduction to allergy, IgE-mediated
and delayed type hypersensitivity, transplantation and tumor immunology,
autoimmunity, immunodeficiency. The course also focuses on the genetic
bases of the immune system.

No. Course No. Course Name C.H.

17. BIOL7317 Microbial Ecology 3

Introduction to Microbial Ecology-survey of microorganisms. Effect of
Physical and Chemical factors on the growth and Distribution of
microorganisms. Microorganisms in the different environments. Effect of
environments on microorganism and Vice versa. Geochemical cycles.
Microbial Pollution. The use of microorganisms to solve pollution
problems.
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No. Course No. Course Name C.H.

18. BIOL7318 Marine Biology 3

The marine biology course will combine introductory and specialized
information about the topics with focusing on the Palestinian shores. The
course will give the students historical and natural introduction about the
chemical , physical, geological and geographical properties of seas and
oceans. The study of the major threats on the marine organisms is also
included. the course will cover the origin and effects of erosion, tides, rivers,
precipitations, and other biotic and abiotic factors of the marine ecosystem.

No. Course No. Course Name C.H.

19. BIOL7019 Seminar 0

Students should learn how to write and present scientific papers and
proposal and as practice, the student must present one seminar in biological
sciences based on recent scientific papers. No credit hours are assigned for
this course.

No. Course No. Course Name C.H.

20. BIOL7320 Special Topics 3

This course will cover other topics that are not described in the program. It
will cover recent and varied scientific topics that will enhance the student’s
knowledge. This course will be also assigned according to new development
of biological sciences in all aspects with more concentration on aspects
threaten human life. .

No. Course No. Course Name C.H.

21, BIOL7321 Medical Entomology 3

This course deals with pest and vector biology and control of arthropods as
an important step for medical issues. The course spotlights on diseases that
are transmitted to humans by insects or other arthropods like ticks and
mites. Students will study the biology of the causative agents and how they
cause disease, as well as the symptoms, diagnosis and treatment of the
disease. Also the students will examine the biology of the insect vectors and
how it affects disease transmission and the methods of controlling these
insects.

No. Course No. Course Name C.H.

22. BIOL7322 Environmental and Occupational Health 3

This course focuses on the theory and practice of assessing, correcting,
controlling, and preventing those factors in the environment that can
adversely affect human health of present and future generations. This course
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familiarizes the student with the effects of exposure to chemical, physical,
and biological agents, embracing the community and workplace
environments, as well as the assessment of the risks of environmental
exposures. This course also focuses on the recognition and prevention of
occupational diseases, workplace environmental assessment and control,
populations at special risk for occupational disease and injury, legal and
preventive issues in occupational health.

No. Course No. Course Name C.H.

23. BIOL7323 Advanced Endocrionology 3

This course is designed to cover the Concepts of Endocrine
Pathophysiology that lead to better understanding and management of
common medical conditions. This course provides a brief review of basics
of endocrine physiology. Additionally, the course covers pathophysiology
of common endocrine associated medical conditions and disorders that
include: including diabetes mellitus, disorders of calcium metabolism,
cardiovascular disease, obesity, pituitary and thyroid disorders, and the
metabolic syndrome.

No. Course No. Course Name C.H.

24, BIOL7324 Advanced Instrumental Analysis 3

This course is intended to promote knowledge of modern analytical
instrumentation and its application to biological and biochemical analysis.
The course covers the theory and practice of instrumental methods including
spectroscopic, chromatographic, electrochemical and electrophoretic
techniques. Special emphasis is to be given to techniques which are
commonly used for the qualitative and quantitative analysis of substances in
the biologic fluids and tissues. Instrumental methods of analysis of a range
of materials used in forensic medicine will be discussed. This course is also
intended to provide knowledge to perform sample extraction and
preparation for analysis. Method validation according to official guidelines
in addition to statistical analysis and data interpretations will also be
discussed. The practical aspect will get benefit from instruments that are
available at different laboratories of Al-Azhar University which include:
Biology department, chemistry department, the drug and research center,
water research center and the food analysis center. This course is expected
to be instructed by specialists from different departments and disciplines.

No. Course No. Course Name C.H.

25. BIOL7325 Advanced Diagnostic Microbiology 3

The topics of this course, deal with brief overview of microbial physiology
and structure, pathogenesis (virulence factors), and clinical syndromes. Also
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This course outlines many of the specific tests of procedures ((microscopy,
culture, serology, and identification) that are carried out in the clinical and
laboratory assessment of infectious diseases. After the brief overview the
course will primarily based on up-dated scientific researches that mention
the most recent techniques used for rapid, and specific diagnosis of life
threatening infectious agents. The course also includes parts about quality
assurance in diagnostic microbiological laboratories.

No. Course No. Course Name C.H.

26. BIOL7326 Population Genetics 3

This course introduces the postgraduate students to an important fields of
genetics, population genetics concerned with the genetic structure of
populations and how they changes through time. The course explores the
different factors that influence the genetic structure of populations. Also it
discusses the dynamics of genetic variation in populations through evidence
from natural history, experimentation, and theory. Among the important
topics of this course are: natural selection, geographic structure of
populations, genetic drift, inbreeding, mutation, and quantitative genetics.
An important part of this course briefly mentions other important
quantitative topics in human genetics, including heritability, genetic
correlation, genetic epidemiology, association and linkage analysis, gene
and alleles frequencies. The applications of Hardy Weinberg law and
equilibrium are among the essential mathematical parts of this courses.

No. Course No. Course Name C.H.

217. BIOL7327 Advanced Blood Banking 3

The core of this advanced course discuses the theoretical and practical
issues underlying the science of blood transfusion and blood preservation
approaches. The outline of this course includes blood group biochemistry,
genetics and serology with more emphasis on their correlation to blood
donation and transfusion. The course is intended to develop skills and
knowledge required for proficiency in the safe supply of human blood
products. Quality assurance and safety of the blood supply will also be
covered. The genetic basis and the molecular tests for blood grouping and
transfusion will also be discussed. Advanced techniques and current
developments in stem cell transplants and cord blood banking will also be
covered.
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Faculty of Agriculture
Master Programs

1. Master Program in Plant Production & Protection
2. Master Program in Animal Production and Poultry
3. Master Program in Food Technology






1- Master Program in Plant Production & Protection

Students must successfully complete 36 credit hours divided as follows:
a- Required Courses 21 Cr. Hrs.

b- Elective Courses 9 Cr. Hrs.

c- Thesis 6 Cr. Hrs.

a. Required Courses: (21 hrs.)
Course No. Course Name C.H.
PAGR5301 | Experiments Design and Analysis
PAGR5302 | Advanced Biochemistry

PAGP5303 | Advanced Integrated Pest Management
PAGP5304 | Advanced Vegetable Production

PAGP5305 | Advanced Plant Disease

PAGP5306 | Toxicology of Pesticides

~|o|o|n|w|nv|R|E
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PAGP5307 Advance Plant Nutrition and Fertilization

b. Elective Courses: (9 hrs.)

No. Course No. Course Name C.H.

1 PAGP5308 | Advanced Fruits Production

PAGP5309 | Chemistry of Pesticides Assessment

PAGP5310 | Bacterial and Viral Diseases

PAGP5311 | Advanced Insect Physiology

PAGP5312 | Advanced Plant Physiology

PAGR5313 | Analysis of Soil, Water and Plant

~N oo lw|iN
W (W W W W W W

PAGA5317 | Research and Discussion
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Course Descriptions

No. Course No. Course Name C.H.

1. PAGR5301 Experiments Design and Analysis 3

Principle of sampling - estimation and statistical decision theories — Matrix
algebra introduction — Single factor analysis of variance — Multi factor
analysis of variance — correlation and regression — analysis of covariance —
Least squares analysis of variance —analysis of variance one way
classification (CRD) — multi means comparisons — group comparisons —
randomized complete block design — Latin square — factorial experiments —
confounding — split plot design — covariance analysis for the above designs
— combined analysis for the fiber designs .

No. Course No. Course Name C.H.

2. PAGR5302 Advanced Biochemistry 3

Terminology- bioenergetics & thermodynamics-methods of measuring heat
production and recovered energy — biological oxidation — biochemical
reactions and energy changes — oxidative phosphorylation and
mitochondria transport system — energy exchange and environment
glycolysis & TCA cycle- biosynthesis & energy expenditure — protein
(amino acids) metabolism and energy released — Protein biosynthesis —
lipids (fatty acids ) metabolism — biosynthesis of fatty acids and
triglycerides (milk , fat)

No. Course No. Course Name C.H.

3. PAGP5303 Advanced Integrated Pest Management 3

The relationship between: population growth , ecological balance |,
sustainable agriculture and the need for pest management, applied
environment and its relationship with integrated pest management (IPM)-
contents of IPM - environmental and biological rules and principles of IPM-
steps and stages of IPM- programs designs of IPM and their
implementations, and explanatory programs of IPM on some crops.

No. Course No. Course Name C.H.

4. PAGP5304 Advanced Vegetable Production 3

An extensive study on the most important vegetable crops in terms of
economic importance- effect of environmental factors and agricultural
practices on growth and productivity- a focus on production problems in
Palestine and the Arab countries; and the latest methods to solve them.
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No. Course No. Course Name C.H.

5. PAGP5305 Advanced Plant Disease 3

Effect of metabolites of pathogenic fungi and bacteria on plant- relationship
of fungus- bacteria and viruses with host cell wall and impact of infection
on photosynthesis and respiration- excreted enzymes by pathogen- host, or
both of them during infection- mechanism of vascular wilt- role of
phytoalexins in the resistance- fungus toxins and their role in infection- role
of growth regulators in plant diseases- the impact and the components of the
relationship between pathogen and its supposed mechanism- and examples
for this consensual relationship.

No. Course No. Course Name C.H.

6. PAGP5306 Toxicology of Pesticides 3

Toxicology (the concept and- private Expressions)- ways of pesticide entry
in the body- penetration of pesticide in body of organism- mode of action of
pesticides- common toxicity- bio-techniques in the field of pesticides and
recent trends

No. Course No. Course Name C.H.

7. PAGP5307 Advanced Plant Nutrition and Fertilization 3

Principles and definitions, elements concentrations in the soil, plant and
water- absorption, antagonism and toxicity of elements- media of growth-
nutrients solutions- nitrogen and sulfur cycle- relationship between plant
and soil water- the world consumption of fertilizers- calculation of
fertilization- and recommendations- mineral nutrition- and investment in the
crop- and the economics of fertilizer use.

No. Course No. Course Name C.H.

8. PAGP5308 Advanced Fruits Production 3

Classification of fruit trees that grown in Palestine and the world the
economic importance of fruits- establishment- management of orchards- and
horticultural practices- factors affecting yield of high quality fruits- maturity
indices- and harvesting methods- fruits packaging- storage- and
transporting- and the most spread pests and diseases.

No. Course No. Course Name C.H.

9. PAGP5309 Chemistry of Pesticides Assessment 3

An introduction- sampling methods - sample storage- sample extraction-
and purification- colorimetric and chromatographic assessment methods-
radioactive materials- amino acids analysis- spectral analysis of chemical
systems- spectroscopy of atoms- absorption spectrum in the visible
ultraviolet region- radiation of the fluorescent and phosphorus molecules-
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spectral analysis of the infrared absorption- spectral analysis of magnetic
ringing- mass spectrumum, and chromatography apparatus- and mass
spectrometry.

No. Course No. Course Name C.H.

10. PAGP5310 Bacterial and Viral diseases 3

Historical introduction- methods of bacterial identification the last
systematic position- the most important methods- modern techniques of the
classification and diagnosis of bacteria (serology)- symptoms and ways of
viral infection between field crops and horticultural crops- study of the most
important bacterial and viral diseases spread in the Middle East.

No. Course No. Course Name C.H.

11. PAGP5311 Advanced Insect Physiology 3

Study of insect egg- the cover of insect- growth- development of embryo-
and insect changes- study of the systems functions- the digestive system-
respiratory system- the circulatory system- nervous system- secretion
system- and reproductive system- focuses on the physiology of endocrine
glands- and pheromones and their relationship with insects life- spread and
migration- chemical contact- and the relationship between plant and insects.

No. Course No. Course Name C.H.

12. PAGP5312 Advanced Plant Physiology 3

The molecular structure and organelles of plant cell- and plant construction
(cells types- tissues types- and systems)- photosynthesis (light reactions and
the reactions of carbon C3- C4 and MCAM)- respiration- water movement
and relations- plant growth and development- mineral nutrition- genetic
engineering- plant physiology- and growth regulators .

No. Course No. Course Name C.H.

13. PAGR5313 Analysis of Soil, Water and Plant 3

Diagnosis methods used to determine the amount and level of availability of
soil nutrients- soil samples preparation and pre-analysis treatments- the
problems created during some analysis and how to solve them- and
calculations of correction factors- standards of water quality for different
uses- and evaluation of different methods of soil and water analysis for
recommendations and fertilization programs.

No. Course No. Course Name C.H.

14, PAGALG317 Research and Discussion 3

Research methodology - sources of errors in scientific research — selection
of research topic — thesis writing — thesis structure —chapters of thesis —
common writing mistakes.
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2- Master Program in Animal Production and Poultry

Students must complete Successfully 36 credit hours divided as follows:

Required Courses 21 Cr. Hrs.
Elective Courses 9 Cr. Hrs.

a-
b-
C-

Thesis 6 Cr. Hrs.

a. Required Courses: (21 hrs.)

No.

Course
No.

Course Name

C.H.

PAGR5301

Experiments Design and Analysis

PAGR5302

Advanced Biochemistry

PAGAS5303

Advanced Reproductive Physiology

PAGA5304

Genetic Improvement of Animal and Poultry

S ESI RN

PAGAS5305

Advanced Farm Animal and Poultry
Physiology

o

PAGAS5306

Advanced Ruminant Nutrition

PAGA5307

Advanced Poultry Nutrition

W W W W W W W

b. Elective Courses: (9 hrs.)

No.

Course No.

Course Name

0
I

=

PAGAS5308

Endocrine Gland physiology

PAGA5309

Physiology of Digestion in Ruminants

PAGA5310

Environmental Physiology

PAGA5311

Advanced Milk Production

PAGA5312

Energy metabolism

PAGA5313

Elective Subject in Animal Nutrition

PAGA5314

Advanced Poultry Physiology

PAGAS5315

Advanced Sheep and Goat Production

PAGA5316

Intensive Fish Culture

B Q|®|N|o|g| W N

PAGA5317

Research and Discussion

W W (W W W W W W W W
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Course Descriptions

No. Course No. Course Name C.H.

1. PAGR5301 Experiments Design and Analysis 3

Principle of sampling - estimation and statistical decision theories — matrix
algebra introduction — single factor analysis of variance — multi factor
analysis of variance — correlation and regression — analysis of covariance —
least squares analysis of variance -analysis of variance one way
classification (CRD) — multi means comparisons — group comparisons —
randomized complete block design — Latin square — factorial experiments —
confounding — split plot design — covariance analysis for the above designs
— combined analysis for the fiber designs .

No. Course No. Course Name C.H.

2. PAGR5302 Advanced Biochemistry 3

Terminology- bioenergetics & thermodynamics - methods of measuring
heat production and recovered energy — Biological oxidation — Biochemical
reactions and energy changes - oxidative phosphorylation and
mitochondria transport system — Energy exchange and environment
glycolysis & TCA cycle- biosynthesis & energy expenditure — protein
(amino acids) metabolism and energy released — protein biosynthesis —
lipids (fatty acids ) metabolism — biosynthesis of fatty acids and
triglycerides (milk , fat)

No. Course No. Course Name C.H.
3. PAGA5303 Advanced Reproductive Physiology 3
Reproductive endocrinology — sex determination — puberty and

gametogenesis — follicular dynamic - formation , mechanism and
maintenance of corpus lutetium — seasonality — fertilization — pregnancy —
Oocyte maturation and in vitro fertilization — Artificial insemination -
embryo transfer presentation.

No. Course No. Course Name C.H.

4, PAGA5304 Genetic improvement of Animal and Poultry 3

Characteristics of population — changes of gene frequency — variance
components — genetic parameters of quantitative traits — Inbreeding and
crossbreeding — genetic evaluation — selection index — recent trends in
genetics evaluation .
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No. Course No. Course Name C.H.

5. PAGAS5305 | Advanced Farm Animal and Poultry Physiology 3

Chemical and physical bases controlling body function — energy — cell
membrane — absorption and secretion — homeostasis — integration — immune
system — respiration and factors affecting the mechanism of respiratory
system — physiology of digestion and digestive system — excretion and
urinary system — thermoregulation .

No. Course No. Course Name C.H.

6. PAGA5306 Advanced Ruminant Nutrition 3

Digestion in ruminants and non ruminant animal — development of the
ruminant digestive tract — digestion in the rumen — rumen micro —
organisms and their nutrient requirement - rumen bacteria and protozoa —
carbohydrate metabolism in the rumen — fiber metabolism in the rumen —
proteinous and nitrogenous compounds metabolism in the rumen — Fat
metabolism in the rumen — abnormalities in the rumen — manipulation of
the rumen fermentation for maximum utilization .

No. Course No. Course Name C.H.

7. PAGA5307 Advanced Poultry Nutrition 3

Nutrients and their functions — digestion and absorption — nutrients &energy
metabolism — nutritionnal balance — measure of feeds — maintenance
requriment — nutritional requriment for growth and egg production —
fattening in poultry —effect of feed on flesh and egg quality — Individuals
feedstuffs —methods of feeding — ration formulation and factor involved
(constraints )

No. Course No. Course Name C.H.

8. PAGA5308 Endocrine Gland Physiology 3

Neuroendocrine integrated — hypothalamus — cell receptors and hormonal
action- factors affecting endocrine secretion — neurotransmitters — the
pituitary gland — thyroid gland and parathyroid hormone — the endocrine
pancreas — the adrenal gland.

No. Course No. Course Name C.H.

9. PAGAS309 | Physiology of Digestion in Fuminants 3

Anatomy, growth and development of the ruminant stomach — passage of
digesta through the G.I.T.- gastrointestinal hormones — rumen function and
physiology — rumen microorganisms and thrir activity — nutritional
problems related to the G.I.T .
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No. Course No. Course Name C.H.

10. PAGA5310 Environmental Physiology 3

Stress physiology — temperature regulation ( heat balance ) -
morphological and anatomical adaptation — adaptation to hot and cold
conditions — physiological responses and productivity of farm animal in hot
and cold environmental — management and housing of farm animal in hot
environment.

No. Course No. Course Name C.H.

11. PAGAbG311 Advanced Milk Production 3

The importance of dairy cattle — dairy cattle breeds — evaluation of the dairy
type — raising calves and heifers — dairy beef production — milking system —
reproductive management — feeding the dairy herd — breeding plans —
housing the dairy herd — business management decisions in dairy farming —
milking marketing & pricing system — milk production system .

No. Course No. Course Name C.H.

12. PAGA5312 Energy Metabolism 3

Terminology- bioenergetics & thermodynamics-methods of measuring heat
production and recovered energy — biological oxidation — biochemical
reactions and energy changes — oxidative phosphorylation and
mitochondria transport system — energy exchange and environment
glycolysis & TCA cycle- biosynthesis & energy expenditure — protein
(amino acids) metabolism and energy released — protein biosynthesis —
lipids (fatty acids ) metabolism — biosynthesis of fatty acids and
triglycerides (milk , fat)

No. Course No. Course Name C.H.

13. PAGA5313 Elective Subject in Animal Nutrition 3

Systems of chemical analysis of feeds — digestion , absorption and
metabolism — system of feed evaluation (energy and protein ).

No. Course No. Course Name C.H.

14, PAGA5314 Advanced Poultry Physiology 3

Growth — genetical facts related to growth — growth and environment —
physiology of egg production — effect of genetical and environment factors
on egg production — ovulation — fertilization — egg formation — calcium
metabolism in relation to quality and egg formation — physiological factors
controlling the oviposition .
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No. Course No. Course Name C.H.

15. PAGA5315 Advanced Sheep and Goat Production 3

Classification of sheep and goat breeds — inheritance of some productive
and reproductive traits in small ruminants — sheep and goats in dry tropics —
flavour of goat's milk and meat — causes of lamb wastage during lamb
production cycle — dynamics of sheep flocks under different raising systems
with relation to age specific statistics.

No. Course No. Course Name C.H.

16. PAGA5316 Intensive Fish Culture 3

Systems of fish culture — design and construction of intensive culture
facilities — environment factors in intensive culture — mechanization of
intensive culture — artificial aeration — partial and complete change of water
— fish density in culture facilities — intensive culture in earthen ponds —
intensive culture in concrete tanks and raceways — intensive culture in
floating cages — fish growth — fish harvest .

No. Course No. Course Name C.H.

17. PAGAbG317 Research and Discussion 3

Research methodology - sources of errors in scientific research — selection
of research topic — thesis writing — thesis structure —chapters of thesis —
common writing mistakes.
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3- Master Program in Food Technology

Students must successfully complete 36 credit hours divided as follows:
a- Required Courses 18 Cr. Hrs.
b- Elective Courses 12 Cr. Hrs.
c- Thesis 6 Cr. Hrs.

a. Required Courses: (18 hrs.)

No. | Course Course Name C.H.
No.

1. PAGR5301 | Experiments Design and analysis 3

2. PAGR5302 | Advanced Biochemistry 3

3. PAGE5303 l\/Ic_>dern Development in Food 3
Sciences

4. PAGF5304 | Advanced Food Chemistry 3

5. PAGF5305 | Advanced Food Microbiology 3

6. PAGE5306 Advanced Dairy Processing 3
Technology

b. Elective Courses: (12 hrs.)
No. Course Course Name C.H.
No.

1. PAGE5307 Natural_ Methods of Chemical 3
Analysis

2. | PAGF5308 | Economics of Food Processing 3

3. PAGE5309 Advapced Course in Cooling and 3
Freezing Technology

4. Thermal Technology Transactions

PAGF5310 (Advanced Canning) 3

5. | PAGF5311 | Enzyme Technology 3

6. | PAGF5312 | Drying Technology 3

7. PAGE5313 %Ai\;jr:/anced Technology of Meat and 3

8. | PAGF5314 | Verified Dairy Products 3

9. | PAGF5315 | Health Requirements for Food Plants 3

10. | PAGA5317 | Research and Discussion 3
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Course Descriptions

No. Course No. Course Name C.H.

1. PAGR5301 Experiments Design and Analysis 3

Principle of sampling - estimation and statistical decision theories — matrix
algebra introduction — single factor analysis of variance — multi factor
analysis of variance — correlation and regression — analysis of covariance —
Least squares analysis of variance -analysis of variance one way
classification (CRD) — multi means comparisons — group comparisons —
randomized complete block design — Latin square — factorial experiments —
confounding — split plot design — covariance analysis for the above designs
— combined analysis for the fiber designs .

No. Course No. Course Name C.H.

2. PAGR5302 | Advanced Biochemistry 3

Terminology- bioenergetics & thermodynamics-methods of measuring heat
production and recovered energy — biological oxidation — biochemical
reactions and energy changes - oxidative phosphorylation and
mitochondria transport system — energy exchange and environment
glycolysis & TCA cycle- biosynthesis & energy expenditure — protein
(amino acids) metabolism and energy released — protein biosynthesis —
lipids (fatty acids ) metabolism — biosynthesis of fatty acids and
triglycerides (milk , fat)

No. Course No. Course Name C.H.

3. PAGF5303 | Modern Development in Food Science 3

Introduction - justification of food sciences - organic food - irradiated food -
sweeteners - biotechnology of food.

No. Course No. Course Name C.H.

4, PAGF5304 Advanced Food Chemistry 3

Physical , chemical and functional properties of water , carbohydrates,
proteins and lipids in foods — roles of enzymes and additives in foods —
chemical changes and integrations among principle components of foods
during handling and production processes — physical, chemical and stability
of vitamins and pigments — chemical reactions in food such as browning
reactions and lipid oxidation.
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No. Course No. Course Name C.H.

5. PAGF5305 Advanced Food Microbiology 3

Important fungi in food processing and their uses - classification and
reproduction of yeast - products of bacterial growth, reproduction and
growth - preservatives and their impact on preserving the microbes - virus
and baktreoffaj - factors affecting the growth of microbes — properties and
growth of microorganisms — radiation resistance in microorganisms -
feeding microbes - contamination during food handling and processing.
health conditions in food industry.

No. Course No. Course Name C.H.

6. PAGF5306 | Advanced Dairy Processing Technology 3

Receiving of raw milk - filtration — purification — modification of milk
structure — pasteurization - industry of starters and fermented dairy - cream
industry - manufacture of butter - margarine industry - the basics of making
soft cheese - hard cheese industry - dairy ice-cream industry - dairy industry
and intense drying - manufacture of sterile milk

No. Course No. Course Name C.H.

7. PAGF5307 | Natural Methods of Chemical Analyses 3

Introduction - key elements of food - food bio evaluation - sensory
evaluation of food - biological value for food - machinery and tools of food
analysis - terminology - food ingredients - factors affecting the estimation
methods - quality assurance in the analysis of nutrients - the modern
methods of analysis such as biological, microbial, biochemical -
developments of food analysis methods.

No. Course No. Course Name C.H.

8. PAGF5308 Economics of Food Processing 3

World food market - economic systems — production factors — Importance
and structure of food industry - supply and demand for food - feasibility
study of food processing projects.

No. Course No. Course Name C.H.

9. PAGE5309 Advanced Course in Cooling and 3
Freezing Technology

Introduction to thermodynamic - cooling methods - cooling systems —
cooling media - methods of melting frost - methods of freezing — calculation
of refrigeration loads - storage under refrigeration — packing and packaging
- impact of freezing on quality - applications - thermodynamic calculations -
deep-freezing
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No. Course No. Course Name C.H.

Thermal Technology Transactions
10. PAGFS310 (Advanced Canning) 3

Temperature and its uses in food preservation - canning technology - health
conditions and quality of canned goods - development of canning industry
in palestine and world - canned food standards and quality parameters -
thermal treatments of food — economics of canning industry - basics of
canning technology — applications on food canning as preserving methods.

No. Course No. Course Name C.H.

11. PAGF5311 Enzyme Technology 3

Enzymes - energy and biochemical reactions - oxidation and reduction
reactions — factors motivate the role of enzymes — enzymes classification
and mechanisms of work- factors affecting the activity of enzymes -
production of enzymes from different sources — purification methods and
the role of enzymes in food processing - role of enzymes in commercial
production

No. Course No. Course Name C.H.

12. PAGF5312 Drying Technology 3

Drying phenomena - properties of water and steam and air - the various
industrial drying methods — freeze drying - drying rates and estimate the
efficiency of dryers - solar drying methods - methods of using solar energy
in drying - air drying - drying cylinder

No. Course No. Course Name C.H.

13. PAGF5313 | Advanced Technology of Meat and Fish 3

Introduction — meat production animals - meat slaughterhouses - quality
attributes in meat - meat degrees - meat preservation- manufacture of meat
products - tests for quality and safety - preserve fish by freezing, canning,
salting and drying — concentrated fish protein - methods of testing fish
quality.

No. Course No. Course Name C.H.

14, PAGF5314 Verified Dairy Products 3

Introduction — packaged dairy products - alternative dairy products
(whipped cream , coffee whiteners , margarine)

151




No.

Course No.

Course Name

C.H.

15.

PAGF5315

Health Requirements For Food Plants

3

Health requirements for water and air - health monitoring - pest and rodent -
health conditions programs in food factories- mycotoxins - the use of
biotechnology in the treatment of industrial waste

No.

Course No.

Course Name

C.H.

16.

PAGA5317

Research and Discussion

3

Research methodology - sources of errors in scientific research — selection
of research topic — thesis writing — thesis structure —chapters of thesis —
common writing mistakes.
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Deanship of Postgraduate studies
and Scientific Research

1. Master Program in Water and Environmental
Sciences.






1- Master Program in Water and Environmental Sciences

Students must successfully complete 36 credit hours divided as follows:

a- Required Courses 18 Cr. Hrs.
b- Elective Courses 12 Cr. Hrs.
c- Thesis 6 Cr. Hrs.

a. Required Courses: (18 hrs.)

No. Course No. Course Name C.H.
1. WENV 5301 | Environmental Health 3
2 WENV 5302 | Applied Hydrology 3
3. WENYV 5303 | Research Methodology and Statistics 3
4. WENV 5304 | Marine Biology & Coastal Systems 3
5. WENYV 5305 | Water Quality Control and Management 3
6. WENV 5306 | Toxicology (Principles and Environmental) 3
b. Elective Courses: (12 hrs.)

No. | Course No. Course Name C.H.
1. WENYV 5307 | Instrumental Analysis 3
2 WENV 5308 | Environmental Impact Assessment 3
3. WENV 5309 | Environmental Microbiology 3
4. WENV 5310 | Environmental Pollution & Protection 3
5. WENV 5311 | Solid Waste Management 3
6. WENV 5312 | Computer Applications in Hydrology 3
7. WENYV 5313 | Remote Sensing & GIS 3
8. WENYV 5314 | Waste Water Treatment and Reuse 3
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Courses Description

Obligatory Courses Description:

No. Course No. Course Name C.H.

1. WENYV 5301 Environmental Health 3

This course includes Environmental health issues, scientific understanding
of causes and possible approaches to control major environmental health
problems. Subjects include environmental problems and their causes,
human-environment interactions, toxicology sisk, and human health. Air
and air pollution and its impact on human health. Water and water pollution
and its impact on human health. pesticides and health.

No. Course No. Course Name C.H.

2. WENYV 5302 Applied Hydrology 3

The hydrologic cycle: precipitation, evaporation, transpiration, infiltration,
soil moisture, stream flow, the relationship between precipitation and
runoff, unit hydrographs, water budgeting. The quantitative evaluation of
each component of the hydrological cycle is emphasized. Groundwater
occurrence, Formulation of governing equations for groundwater
movement. Darcy's law, hydraulic conductivity, intrinsic permeability,
unsaturated flow, Groundwater flow to wells. Aquifer types, exploration,
movement and recharge, interaction between surface water and
groundwater. Development of groundwater resources, pollution, seawater
intrusion. Groundwater resources management.

No. Course No. Course Name C.H.

3. WENV 5303 | Research Methodology and Statistics 3

This course includes statistical methods in evaluation and interpretation of
water and environmental data including graphical presentation, data sources
and accuracy. It also includes an interpretation of probability theory, mean,
median, standard deviation, variance and normal distribution. It covers
advanced statistical methods in statistical inference, sampling distributions
and central limit theory, hypothesis testing, correlation, regression analysis,
T test, Chi-square test and analysis of variance (ANOVA). The course also
focuses on developing an understanding of appropriate quantitative and
qualitative research methodologies and relevant descriptive and inferential
statistics for the investigation of both practical and theoretical problems in
water and environment aspects. By considering the nature, concepts, and
logic of the research enterprise, permits a critically informed assessment of
published research, including data gathering and data analysis procedures.
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No. Course No. Course Name C.H.

4. WENV 5304 | Marine Biology & Coastal Systems 3

Physical, chemical and biological processes underpinning the dynamics of
coastal systems by way of their biophysical variability, structure and
adaptability. The course structure includes: practice integrating knowledge
of the interactions of the system processes that determine the form, function
and well-being of open and sheltered coastal systems. Appreciation of the
pressures arising from human settlement patterns on coastal zones. The
course also includes an introduction to organisms living in saltwater
ecosystems. Topics include in-depth studies of marine ecosystems and
organisms, including behavior and ecology. Emphases is to be placed on
marine environmental issues and the adaptive and evolutionary mechanisms
of organisms that allow them to occupy marine habitats.

No. Course No. Course Name C.H.

5. WENV 5305 Water Quality Control and X
Management

Water quality control methods and management. Water management
Physical, chemical and biological processes concerning water quality
management. Water quality standards, indicators, legislation, monitoring
and assessment. Basic principles of water storage and types of water quality
tests and proper sampling techniques. Data analysis and presentation using
Aqua-Chem program. Basic concepts of water treatment and processes
including coagulation and flocculation at a water treatment facility.
Membrane properties and rejection characteristics. Filtration and
ultrafiltration processes. Reverse osmosis and electrodialysis. Applications
of oxidation processes. Disinfection techniques including chlorination,
ozone and UV disinfection.

No. Course No. Course Name C.H.

6. | WENV 5306 Toxicology (Principles and X
Environmental)

This course includes principles most frequently involved in a full
understanding of toxicological events.

It contains subject on origin and scope of Toxicology , Evaluation of Safely:
Toxicological evaluation, Absorption, distribution and excretion of
toxicants. Metabolism of Substances. Factors influencing toxicology.
chemical carcinogens. Teratogens and Environmental toxicology.
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No. Course No. Course Name C.H.

7. WENYV 5307 Instrumental Analysis 3

This course involves the principles of chemical instrumental analysis,
including the titrimetric methods and calculations in water, electroanalytical
methods, ion selective electrodes, potentiometry, and voltametry. This
course also involves the study of spectroscopic methods of analysis,
ultraviolet-visible spectroscopy, infra-red spectroscopy, flame photometry,
atomic absorption spectrophotometry, Inductive coupled plasma and
chromatographic methods of analysis.

No. Course No. Course Name C.H.

8. WENV 5308 | Environmental Impact Assessment 3

The course is designed to highlight the application value of the theory and
practice of EIA as operated internationally to emerging and practicing
professionals dealing with the development and implementation of projects
modulating development. It includes an introduction to the field of
integrated environmental management focusing on procedures, tools and
techniques for Environmental Impact Assessment (EIA) with a special
emphasis on impacts caused by human interventions on the multiple
dimensions of environment and means of regulating them. The course
content includes, the nature and scope of environmental issues and impacts.
Development of EIA, e.g. 'Strategic Environmental Assessment' and 'Social
Impact Assessment. Guidelines and administrative procedures. the
principles of EIA administration and practice. EIA Approaches, Law, Policy
and Institutional. EIA-process. The course components will be integrated in
case studies.

No. Course No. Course Name C.H.

9. WENYV 5309 Environmental Microbiology 3

Course topics include: Classifications of living things: Kingdom, Phylum,
Class, Order, Family, Genus, and Species. Nomenclature. Hierarchies of
living things: cell, organism, and ecosystem. Glycolysis and respiration in
cells: the Krebs cycle. Photosynthesis in green plants. Cell mitosis and an
overview of heredity. Classification and structure of the major categories of
microorganisms including viruses, bacteria, algae and protozoans.
Metabolism and genetics of the various types of microorganisms with
special emphasis on the differences in the metabolic activity of aerobic and
anaerobic bacteria. Survey of the major species of waterborne pathogens.
and a review of laboratory techniques for analyzing microorganisms:
sampling protocols, isolation, cell culture and identification
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No. Course No. Course Name C.H.

10. WENV 5310 Environmental Pollutlon & 3
Protection

Introduction to practical aspects of the characterization of pollution. Water
pollution sources, mechanisms and symptoms of running water pollution
and lakes. Influence of pollution on living beings. Air Pollution. Effects of
pollutants on living beings and materials. Noise Radioactive. Soil. Electro-
magnetic pollutions: background, impact of electromagnetic waves and
protection from water pollution. This course also includes, seminars
prepared and presented by the students.

No. Course No. Course Name C.H.

11. WENYV 5311 Solid Waste Management 3

Types and components of solid and Hazardous wastes, collection and
transport, treatment and disposal methods of solid wastes, study and design
of biotreatment methods as compost systems, application of cleaner
production and waste minimization through integrated solid waste
management including recycling and reuse, municipal landfills and other
treatment systems as incineration, and temporal storage of hazardous waste,
managerial aspects and socio-cultural and economical issues of various solid
waste types, economical comparison and analysis of various technologies
for solid waste treatment, technical field visits for some local landfill sites.
Case studies.

No. Course No. Course Name C.H.

12, WENV 5312 | Computer Applications in Hydrology 3

Computer software’s in the areas of hydrology . The theory underlying the
programs as well as application and evaluation of software’s. Hydrological
and water quality contouring and geographical mapping techniques using
global information system. The theory of regionalized variables, modeling
and interpretation, computation and estimation variances and Kriging.
Computer modeling of groundwater hydrology. theoretical basis. Computer
projects on hydrological problems and groundwater modeling Case studies.

No. Course No. Course Name C.H.

13. WENV 5313 Remote Sensing & GIS 3

The course covers: Fundamentals of Remote Sensing and GIS.
Electromagnetic Radiation. Passive and Active Sensors. Characteristics of
Images. Satellite characteristics. Resolution, Aerial Photography. Image
Interpretation and Analysis. Case studies and computer demonstrations.
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Laboratory exercises using raster and vector-based GIS system. Remote
Sensing and GIS application in water and environment.

No. Course No. Course Name C.H.

14. WENV 5314 | Waste Water Treatment and Reuse 3

Concepts and characteristics of Wastewater (Physical, chemical and
biological) Wastewater flow rates and constituent loadings. Pre-treatment
processes (screenings, grit removal, flotation and equalization). Primary
treatment (clarification and sedimentation of primary sludge). Secondary
(biological) treatment (Growth of microorganisms, aerated lagoons,
trickling filter). Activated sludge systems. Advanced (tertiary) wastewater
treatment (Pathogens and nutrients removal), disinfection processes.
Anaerobic wastewater treatment. Effluent standards. Wastewater disposal
options (Groundwater recharge, agricultural reuse...) Socio-economics of
wastewater reuse. Bio-solids characteristics, disposal & reuse. Bio-solids
composting. Case studies.
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