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Energy resources- heat insulation and heat transfer (1401601) 3 CR 48Ual) 18 . d3Ual) jilaa
g Jdly

Applications on methods of heat transfer and thermal insulation
Introduction to fuel types

Non-renewable energy sources and renewable energy sources
Combustion gases and their effects on the environment.
Introduction to the principles of heat transfer

Methods of heat transfer (conduction - convection - radiation)
General equations for heat transfer by conduction, convection and radiation
Total heat transfer coefficient

Heat exchanger and its types,

Advantages and disadvantages of each type

Types of thermal insulation

Energy conservation technology (1401602) 3CR 48Uall 40 3 Lia ¢} 433

Methods of energy conservation through the use of biomass and waste sources
Wastes in the Egyptian environment (agriculture - industry - municipal)
Methods of converting organic materials into clean sources of energy

Scientific use of wastes in energy production and related technology
Comparison between different technologies in terms of cost and energy resulting from
them

Integrated systems for the production of energy from organic sources

Energy audit and calculations

Energy audit (preparation for energy audit)

Electrical energy audit, mechanical energy audit and steam systems energy audit
Yield from energy audit.

Energy utilization technology and science of combustion (1401603) 3CR  alaidi) L gl ¢S
G siaY) ale g 43Ual)

Energy saving opportunities (electrical energy saving opportunities)

Electricity distribution networks

Electrical loads - types of lamps - types of transformers

Energy saving opportunities in steam systems and types of steam traps

Applications on energy saving opportunities.

Calculating the thermal efficiency of the boiler by the direct and indirect method

Fuel combustion process (equations,balance of matter and energy, air excess ,
combustion efficiency)

Steam tables and types of boilers (flame tube boilers - water tube boilers - advantages
and disadvantages of each type)
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Media and environmental awareness (1401604) 3CR (&l s ¢l g oY)
e Principles of environmental awareness
e Environmental awareness goals and main environmental problems
e Principles of human communication
e Principles of designing awareness materials
e Models of environmental activities
e Positive effects of increasing environmental awareness
e Environmental ethics and ethics of sustainable development
e Environmental concerns that have a global and local impact

Applied statistics (1) (1401605) 3CR (1) (Axkill slasy)
e Data types
e Sampling
e Probability theory
e Primary statistics
e Binary and normal distribution
e Multivariate analysis of variance
e Statistical inference
e Bayesian theory

o Z-T-Ftest
e Simple and multivariate regression analysis, time series analysis and multivariate
analysis.

Operations research and energy modeling (1401606) 3CR 43Ul Jaali g cibilaall & gay
e Introduction to the science of operations research
e Graphic solution to linear programming models
e Sensitivity analysis by graphic method
e Algebraic solution to linear programming models
e Sensitivity analysis to linear programming
e Some practical and environmental applications of linear programming
e Adding transport and network models to linear programming
e Energy systems analysis
e Network models
e Models and statistical analysis for energy data
e Price elasticity and income elasticity of energy demand
e Economic operating models for electric power plants.

Energy management and economics (1401607) 3CR  48Uall s )3} g cluslatd)
e Energy demand
e Energy supply
e Energy markets and their determinants
e Oil markets (supply, demand and role of OPEC)
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e Natural gas markets ( basic concepts)

e General objectives of energy policies and energy policy in Egypt (objectives and tools)
e Environmental dimension of energy management —

e Other related topics.

Energy measurement instrumentation (1401608) 3CR 43Ual) Ll 3 j¢a

e Theoretical basis and operating theory

e Complete description of the components for measuring devices for air pollutants
resulting from fuel Combustion (sulfur dioxide gas - nitrogen oxides - mono and carbon
dioxide)

e The theoretical basis and method of operation and a full description of the measuring
devices (total suspended dust - dust less than 1 micron — volatile organic hydrocarbons)

e The practical basis for measuring the performance of solar panels connected in series
and parallel Measuring the power factor and the charge controller for photovoltaic
systems

e The effect of radiation intensity on the performance of photovoltaic panels

Project (1401609) 3CR (sukill ¢ g piall
il e 4881 sy 5 pusil) 1] Tigda (38 piall 530l (30 A 5 5 piall Sl o guim sl Jial o
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Environmental System and Physical Environment (1401701) 3 CR 4y judll 4l g 43il) a3t}

Earth structure

Tectonic process

Mechanical and chemical weathering process

Coastal classifications

Hydrosphere and water cycle

Atmosphere composition, Greenhouse gases and global warming

Ozone layer depletion

Energy budget

Energy sources (Fossil fuels, nuclear energy and renewable energy sources)

Ecology and Population Dynamics (1401702) 3 CR ¢Sl ciliSabisg g 4id)

Environment: definitions, structure, types and Functions.

Population and alleles frequencies

Population density

Population size and effective population size

Casual factors affecting deviation of absolute population size from effective population
size

Ecosystems: concepts and principles

Population dynamics

Reproductive strategies

Desertification and desert ecosystems

Environmental Management and Economics (1401703) 3 CR Libabaid) g diul) 3503

Economics and the environment: an introduction
Environmental problems from an economic perspective
Environmental management and sustainable development
Environmental management systems

Environmental policy instruments

Environmental laws

Natural Resources (1401704) 3 CR Al 3 ) gal)

Fresh water resources and conservation
Marine sources of minerals and petroleum
Biodiversity and genetic resources.

Environmental Pollution (1401705) 3 CR () &ilil)

Soil pollution: sources, fate and impacts

Air pollution: principles, sources and control

Water pollution: sources, monitoring and waste water treatment
Effect of pollution on humans, animals and environment

Applied Statistics (1401706) 3 CR Aukill sl

Data collection methods and tools
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e Descriptive and inferential statistics

e Probability concepts and hypothesis testing
e Multiple correlation and regression analysis
e Time series analysis

Environmental Health Hazards (1401707) 3 CR 4zl &aall jhlial)
e Environmental health hazards: Biological, Chemical and Physical hazards
e Principles of some health problems, such as: Smoking, Cancer
e Reproductive toxicity and teratogenesis
¢ Risk assessment and management of environmental health hazards

A Lmaly) o)y i)

Environmental Toxicology (1401708) 3 CR 4w dsaud)
e Toxicology fundamentals
e Toxicity testing and environmental toxicants
¢ Routes of exposure and modes of action of environmental toxicants
e Fate of chemicals in the environment
¢ Biotransformation, detoxification and biodegradation of toxicants

Biochemistry and Environmental Hazards (1401709) 3 CR  dxiull jhliall g 4 gual) slaaxsl)
e Carbohydrates biosynthesis
e Lipid biosynthesis
e Nucleic acids metabolism
e Protein structure, function and metabolism
e Enzymes (mechanism, function, regulation and essential groups for catalysis)
e Oxidative phosphorylation
e Endocrinology (overview, metabolism and environmental endocrine disruption)
e Metabolic biotransformation
e Bio-signaling
e Genes and chromosomes

Medicinal Plants, Health and Environment (1401710) 3 CR 4l Aauall g 4dal) il

il il &g sall (e 6 a8 dgdall lilally Adlaiall 4] aaalially 3l Cay j25 ) ) jaall 138 Chagy

AU ) Cle g gall el ety 5 Lele Al Jal gall 3l ) ALaYL lgialadin) 5 lusD Lgtiaal 5

e Medicinal plants: historical overview

e Bioactive secondary plant metabolites

e Phytochemical and bioactivity screening of medicinal plants

e Medicinal plants in health and disease

e Medicinal plants and environment interconnectedness

Public Health and Environment (1401711) 3 CR &l g dalall daal)
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Public health and environment interaction

Pathological effects of environmental and occupational exposures

Effect of lifestyle on quality of environment and public health

WHO-chemicals of major public health concern: exposure and impacts

Communicable diseases: epidemiological basis and significance in developing countries
Airborne, food borne and waterborne diseases

Approaches for prevention and control of communicable diseases

Environmental and Physiological Stress (1401712) 3 CR (>l sl g Andl 2lgay)

Introduction.

From Heat Tolerance to Heat Stress Relief.

Physiological Basics of Temperature Regulation in Domestic Animals.

Effects of Environment on Animal productivity: Mechanisms and Regulatory Inputs.
Effect of hot climate on livestock performance.

Strategies to alleviate heat stress in farm animals.

Biological Methods for Environmental Deterioration Treatment (1401713) 3 CR Gkl
i) A dallaal L g

Natural environment and biotechnology
Fermentation technology

Roles of microbes in environmental balance
Biofilms

Biotechnological products from wastes

Measurement Methods and Environmental Monitoring (1401714) 3 CR xa ll g (bl 3,k

il

Environmental sampling

Methods of environmental measurements
Instrumentation in environmental measurements
Case studies (organic and inorganic pollutants)
Air, water and soil quality analyses

Method validation

Biomass and Energy (1401715) 3 CR 4duall g 4, gual) A1)

Biomass sources

Utilization of biomass as energy source

Technologies of biomass utilization

Environmental and technical precautions of biomass utilization
Economic benefits of biomass utilization

Environmental Awareness (1401716) 3 CR il = 40

Principles of environmental awareness
Environmental awareness goals

Main environmental problems

Principles of human communication
Foundations of communication strategies
Foundations of designing awareness materials
Models of environmental activities

32



e Environmental ethics and ethics of sustainable development
e Environmental concerns that have a global and local impact
e Preserving vital systems

e Practical applications.

Air pollution and Modeling (1401717) 3 CR 4alaillg &) g¢dl &gk
e Air pollution: an overview
e Organic and inorganic air pollutants
e Air pollution monitoring: significance and techniques
e Mathematical modeling of air pollutants
e Air quality standards
e Environmental management of air pollution

Environmental Impacts assessment and environmental auditing (1401718) 3 CR ) axii
Al dagl yall g Aual)

e Basic principles of EIA and environmental auditing

e EIA process

e Public participation in EIA

e Socioeconomic component of EIA

e Environmental monitoring and auditing

e Case studies

Geographlcal Information Systems (1401719) 3 CR 4 jaadl cila glaal) alis
Spatial and non-spatial data
e Steps of developing a GIS
e Spatial Analysis: Theory and practices
e Vector and raster data Analysis
e Cartographic function of GIS

Remote sensing (1401720) 3 CR i (& jladiw)
e Remote sensing: theoretical background.
¢ Image enhancement methodologies.
e Image processing techniques.
e Change detection techniques
e Environmental applications of remote sensing techniques.

Operation Research and Environmental Modeling (1401721) 3 CR 4l Jasaii g cialaal) & gay
e Operations research: principles and framework
e Linear programming: formulation and graphical solutions
e Algebraic solutions and sensitivity analysis of linear programming models
e Methodology and basic tools of environmental modeling

Environmental Physics (1401722) 3 CR 4wl sl 3
e Residence time and deposition velocity
e Interactions of solar radiation with atmosphere
e Atmospheric aerosol and Photochemical pollutants
e Atmospheric pressure and Escape velocity
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e Zeroth low of thermodynamic and thermal isolation

e Thermodynamic systems and thermal dynamic processes

e Earth as a black body and Terrestrial radiation

e Energy transfers, conduction, and convection and thermal insulation

e Newton’s law of cooling, radiation, evaporation, survival in cold climates and survival
in hot climates.

e Heat loss in buildings

e Sound pollution: levels, sources, effects and control

e Electromagnetic pollution: sources, effects and regulations

Radiation and Environmental Radioactivity (1401723) 3 CR (Al slad¥) hliill g gldl)
e Sources of environmental radioactivity (natural and manmade sources)
e Modes of radiation exposure
e Environmental radiation dosimetry
e Biological and health effects of radiation exposure.
¢ Radiological assessment (for pubic and occupational exposures)
e International standards of radiation protection and radiation safety
e Radioecology protection criteria
e Radioactive waste management
e Modeling of radiation transport, biota and human exposure, and risk assessment

Economic Valuation of Environment (1401724) 3 CR 4iull s sbaidy) syl
e Economic valuation techniques: An Overview
e Principles of economic assessment
e Public goods and market failure
e Economic value and economic valuation
e Environment and development

Economic Tools for Environmental Management (1401725) 3 CR 4l 3 1Y dpalai@y) <l ga)
e Environmental management and policy: Conceptual Framework
e Integrated environmental management
e Regulatory policy tools
e Economic policy tools
e Egyptian environmental policy; A case study

Urban Environment (1401726) 3 CR 4 jaad) 4l
e Elements of urban environment
e Urbanization process
e Urban land use patterns
e Urban transportation
e Municipal solid waste management
e Urban planning
e Urban sustainability and Eco-cities.

Environmental Biotechnology (1401727) 3 CR 4zl 4 saad) 4.a31)
e Introduction to the natural environment and environmental biotechnology.
e Introduction to the different disciplines of biotechnology.
¢ Role of biotechnology in enhancing environmental processes that uses microorganisms.
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e Bases of microbial utilization for the production of beneficial products.
e Various applications of bioremediation and bioenergy.

Food System and Environment (1401728) 3 CR 4l g 434} alail
e Food systems overview.
e Food Production and its environmental impacts.
e Food Processing and food wastes.
e Food consumption and food safety in relation to human health.
e Food eating patterns and sustainable food systems.
e Problem based learning activity related to food eating pattern and climate changes

Jlas i) Babyy 9 (Al JISEY) (B pcalal) gali NG
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Sustainable Development Climate Change and Energy (1401741) 3 CR

dBUal) g FUial) s g da)ticeal) dalil)
Principles and concepts of sustainable development
Human consumption,
Footprints and indicators,
Local data sources, large scale.
Measurements, natural disasters and sustainable development.
Basic principles of climate changes and implications software and checklist estimation

Lifecycle Assessment (1401742) 3 CR slial) 593 anl

Definition, concepts and principles,
Methodologies and techniques of implementation
Environmental impact assessment.

Estimation example software

Innovation Management and Entrepreneurship (1401743) 3 CR Jls¥) 5aly g Jsiad 5 1)

Analysis of key issues surrounding innovation management

Entrepreneurship from the perspective of firms, governments and the global economy,
The concept of innovation and entrepreneur,

Developing new ideas to successful products,

Overcome the practical challenges associated with creating a new entrepreneurial venture

Energy Conservation (1401744) 3 CR 48uall 24 5

Energy conservation concepts,
Alternative energy resources,
Testing and energy auditing of buildings and industry

Innovation, Sectorial Applications (1401745) 3 CR 4elill ciliuaillg i)

Advanced knowledge in innovation

Practical applications in main sectors of the economy, such as renewable energy, water
desalination, construction and community development

Develop the students' entrepreneurial attitudes and their abilities in evaluating
entrepreneurial business opportunities and challenges

An overview of challenges and options in sustaining entrepreneurship and innovation in
selected sectors of the economy.

Renewable Energy Resources (1401746) 3 CR 3axaiall 48l jilas

Definition, components impacts, natural risks , vulnerable community
Solar energy efficiency

Renewable energy resources

Photovoltaic panel technologies and consumption

Green areas

Energy supply

Water supply

Transportation systems,

Waste recycling
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Biological treatment of waste (1401747) 3 CR <liliall 4a of gl dadlaal)

The nature of agricultural wastes municipal and industrial:

Sources, quantities, classification, trading and environmental problems
Treatment, including: the production of compost - biogas production —
Biodegradation

The production of industrial vehicles with an economic value
Bioaccumulation of inorganic elements in remnants

Air Pollution (1401748) 3 CR #)s¢d) &l

Sources of air pollution

Methods division of air pollutants

Atmospheric chemistry

Meteorological and air pollution

Methods of collection and analysis of air pollutants (solid and gaseous)
The theoretical basis for measuring devices

The importance of monitoring air pollution

The maximum limits for air pollutants

Air pollution control

Environmental management of air pollutants

Natural resources (1401749) 3 CR 4kl jilaal)

Freshwater sources: existing resources: surface water - the development of existing
resources: the projects of developing the Nile River - ways of rationalizing the sources
of fresh water, irrigation, drainage and river navigation - the role of industry in
maintaining fresh water, drinking water and methods of treatment and methods of
preservation.

Marine resources, minerals and petroleum: marine resources of metals - the exploitation
and development of marine resources - the continental shelves - sources of crude oil -
methods of rationalization and preservation of energy resources.

Genetic Resources: the importance of genetic resources for food and agriculture - the
case of plant genetic resources and livestock for food and agriculture - determine the
genetic diversity - Methods of maintenance and protection of plant genetic resources and
animal - the international conventions that govern the exchange of genetic resources and
their sustainable use and sharing of benefits arising from the use of those resources
equitably.

Environmental impact assessment for projects (1401750) 3 CR

e g pdall ) Y ands
The need to assess the environmental impact
Divisions and objectives of EIA projects
Control measurements - alternatives - reducing effects - initial measurements
Environmental conditions
Methods described processes
Steps EIA
Techniques advanced systems - checklists - analysis matrices overlap - networking
Environmental review and environmental audit objectives
Applications and realistic environmental impact assessment and environmental audit
Steps conduct environmental review
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The Environmental laws and policies &management &economics (1401751) 3 CR

Lglpauattl g Lgi 1) g Add) laslpnn g (ol 6B
Study of environmental laws - Law No. (4) for the year 1994
Environmental Management - the costs of waste disposal
The role of science and law in the protection of the environment
Methods of Environmental Impact Assessment and economic theories
Plans strategies for pollution control
Environmental education - the external effects and its relationship to market forces.

Environmental measurement & methodology (1401752) 3 CR

daind) cluldll 5ok
Introduction to the modern methods used in environmental measurements —
Measurement of water and air pollutants using modern techniques —
Measurement of heavy elements and environmental pollutants —
Methods of measuring the physical and chemical properties of the soil —
Harsh methods of organic pollutants

Economic assessment of environmental project (1401753) 3 CR

i) £ g pdiall (5aLaiBY) anidil)
Introduction to the analysis of the cost / benefit
Methods of determining the costs and benefits
Costs and benefits in the face of public costs and benefits -and its relationship to the
principle of discount benefits and costs
The proportion of benefits / costs
Prioritization assess the positive effects of the economic to environmental projects

Establishing a New Business (1401754) 3 CR

L gl Jes sl
The concept of personal motivators and implementation issues in setting up a new
business,
Options and types of new businesses,
Legal requirements and operational regulations for new business,
The impact of regulations on the operational structure of the new business, personal
compromises that will be required in establishing new business.

Thesis on a topic of Green Technologies To be arranged with supervisor
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Sustainable Cities Jbwal dasbad) i jial)
Sustainable Development,
3 3 Climate Change and Energy 1401741 1
48Ul g Ul juads da) dial) dadilf
Lifecycle Assessment
3 3 SLaall 5 32 agel 1401742 2
Innovation Management and
3 3 Entrepreneurship 1401743 3
Jlas¥i ol g SN B0
Project management
3 3 e g ydial) 300) 1401755 4
Sustainable Cities lwal 4y LaaY) i ) jial)
Introductory Remote Sensing
3 3 s o ettt Jie 1401756 5
Risk Assessment
3 3 hlAal) ayds 1401757 6
Geographic information system
Environmental design Buildings
3 3 ipall _yigdl) agaccil 1401759 8
Sustainable urban design
3 3 ) Sicaal) (5 pza) agancl 1401760 9
Sustainable architecture
3 3 ) Sl 3 and) 1401761 10
Water & environment in
3 3 landscape 1401762 11
dpndal) JBUL A did) g olal)
Energy Measurement devices
3 3 ZBURY) Ll 5 5l 1401763 12
Development of urban
3 3 environment 1401764 13
g pdaal) Al Al
The Environmental laws and
policies and management &
3 3 economic 1401765 14
LIl g Adal) ilialynn g () 6B
Ll
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Economic assessment of
environmental project

1401766 | 15
L) e g ydiall (g abuaiBy) agdill
Thesis on a topic of sustainble
cites | - 16

daltial) (el o Agale Al

42




Sustainable Development Climate Change and Energy (1401741) 3 CR s g 4aldical) daiil)

Sustainable Cities daltiwall faall jlwal jiwalal) i ) kel alal) g giaall

AdUal) g tl.'\.d\

Principles and concepts of sustainable development
Human consumption

Footprints and Indicators,

Local data sources,

large scale measurements,

Natural disasters and sustainable development.
Basic principles of climate changes and implications
Software and checklist estimation

Lifecycle Assessment (1401742) 3 CR 3Ll 5 98 axis

Definition, concepts

Principles

methodologies and techniques of implementation
environmental impact assessment,

Estimation exampleSoftware

Innovation Management and Entrepreneurship(1401743) 3 CR Jwes¥) 8aby ;9 i) 8 1)

The analysis of key issues surrounding innovation management and entrepreneurship
Innovation Management and Entrepreneurship from the perspective of firms,
governments and the global economy

Developing the consept of innovative and entrepreneur,

Converting new ideas to successful products,

Overcome the practical challenges associated with creating a new entrepreneurial
venture

Project management (1401755) 3 CR e g sdual) 5 )

Principles of project management, knowledge

Skills and techniques to effectively participate in and manage projects
Apply project management tools to different project situations

The process of developing new product

Apply project management tools and methodologies

Apply the knowledge gained during the course in a live project

Introductory Remote Sensing (1401756) 3 CR ¢ Jladiudld Jada

History basic on the principles and types of space technology and satellite orbits
multispectral sensors Initial operations for image analysis examples and applications.
Design principles maps

Structures GIS data - collecting, managing and analyzing geographic information
systems

Installation and functions and uses of geographic information systems

Examples and applications
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Risk Assessment (1401757) 3 CR _hlial) auis

Hazards and risks and sensitivity

characteristics of disasters and dimensions

Methods of measuring the sensitivity of the risks to individuals and communities
Environmental indicators of significance and importance

Methods of quantifying environmental risks

Analyzing extreme cases

Transaction risk and the hot zone

Different ways to assess the risks and the suitability of each of the data

Geographlc information system (1401758) 3 CR 4l sl cila glaall alis

Introduction to Geographic Information Systems

Principles of Information Systems

Geographic data types

Maps projection systems

Data entry

Building topological audit

Uses and applications of advanced systems in building GIS
Applied Studies of geographic information systems (case studies)

Environmental design Buildings (1401759) 3 CR (bl iull azaail)

Current issues facing environmental designers

How the profession may be impacted by climate change

Methods of architectural design that respect the usage of available or suitable
construction materials for climatic situation of the surrounding environment

Sustainable urban design (1401760) 3 CR alXiwall 5 puaal) azasaill

Methods and basics of sustainable in the field of urban design in material selection
Methods and strategies of saving resources through the urban design applications

Sustainable architecture (1401761) 3 CR 4aldical) 5 jasl)

Theoretical and practical basics of sustainability,

Appling sustainability in different architectural design,

Guarantee special nature architecture to protect sustainability of resources of future
generations

Water & environmental landscape (1401762) 3 CR 4kl jlhliall 8 4l g olall

The importance of water as a one of the major eIements in landscape

The impacts on water on general image and perception of the place

The surrounding environment and its climatic and physical conditions

Practical techniques which participate in saving water in places with raresources of water

Energy Measurement devices (1401763) 3 CR 43Uall (b 5 j¢a

Energy measurement devices

Theoretical foundation and the theory of operation and full description of the hardware
components measuring air pollutants resulting from the combustion of fuel (sulfur
dioxide gas - nitrogen oxides and carbon dioxide)

Theoretical basis and method of operation and full description of the measuring devices
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Foundation practical to measure the performance of solar panels connected respectively

and parallelism Measurement of power factor and the remote control in the shipping of
photoelectric systems

Effect radiation intensity on the performance of photoelectric panel.

Development of urban environmental (1401764) 3 CR 4 aal) diul) 43al

Study theoretical basics of urban environment from shelter

Local economy and urban basic services

Infrastructure, and services

How to develop these major areas with intoconsideration the cross cutting areas from
environmentvulnerable groups, gender, and governance to this environment

The Environmental laws and policies &management &economics (1401765) 3 CR

Lgbpauail g Lgsi 1l g Adnd) baudiaen g (ol 6B
Definition of Science & law role in environment protection,
Impact factors in the emission of environmental laws,
the Egyptian perspective toward environmental laws,
development of environment management goals,
definition & principles of environmental economics,
reasons of environmentaldeterioration from economic perspective,
economic assessment for the environment,
sustainable development,
food safety & Egyptian laws

Economic assessment of environmental project (1401766) 3 CR

L) e g piall (g abuaiBY) ayill
Introduction to the analysis of the cost - benefit
Methods of determining the costs and benefits
Costs and benefits in the face of public costs and benefits - and its relationship to the
principle of discount
The proportion of benefits / costs
Prioritization assess the positive effects of the economic to environmental projects

Thesis on a topic of Sustainable Citiesaalicall aall ¢ dpale Ul

Related Topic to be agreed upon with supervisors
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Energy and Environment

Al g 48Ul 1401771 1

Energy Audit and
3 2 2 conservation 1401772 2
A8l 20 3 g Axal pa

Energy Policy, Planning
3 - 3 and Economics 1401773 3
A8Ual) Jaudads g bl
L@QJMﬁU
Thermodynamics, energy

losses and thermal
3 2 2 insulation 1401774 4

d3Ual) 288 g 4 ) el el
gl dadly

A LAy @ Ral)

Energy measurements

Fuel and combustion
3 2 2 GlsaY) 5 2585l 1401775 2
Operations Research and
3 2 2 Energy Modelling 1401776 3
d3Ual) Jasali g cilalaal) & gay
3 2 2 Biomass and Energy 1401715 4

d3Ual) g 4 gaal) A3<Y)
Materials for Storage and
3 2 2 Transport of Energy 1402752 5
PR Jai g A 3 ga

Technologies of
3 2 2 Photovoltaic Systems 1402754 6

4 kal gb g gdl) adail) Clyiks
dsadd) 48Ual) {ahl las

3 2 2 . 1402755 7
Al
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3 2 2 . | 1402735 8
Al iy i ga
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A8Uall g i) B juialal) da e ) jBal Lalsl) g glaal) o

Energy and Environment (1401771) 3 CR &l g 43Ual)

Introduction to environment, energy and environmental sciences

Energy and matter in ecosystem and thermodynamics, radiation, atmosphere

Major environmental problems, population, environment and sustainability

Modeling energy-related environmental risks

Carbon capture and storage

Radiative aspects of fossil fuels

Introduction to energetics, energy and industry

Non-renewable energy sources (coal - petroleum - natural gas) and renewable energy
sources (hydroelectric energy - dam and root energy - wind energy - underground energy
- biomass Energy - nuclear energy - solar energy)

Energy and means of transportation

The impact of energy on environment (air pollution - global warming - acid rain - ozone
problem)

Seminars.

Energy Audit and conservation (1401772) 3 CR 48Ul i 55 5 423 e

Introduction to energy management systems

Energy audit processes and stages

Evaluation of energy consumption bills

Economic evaluation and costs of the consumption cycle
Certified energy management systems

ISO 50001 energy consumption quality system

Energy audit stages, benefits and energy saving possibilities
Lighting systems, electrical equipment

Building systems and technology

Green buildings specifications, carbon sequestration
Thermal systems, processing systems, heat exchangers
Mass and energy balance

Compressed air, enhancing energy opportunities

Energy demand management

Energy review in the field of motor systems

Energy review in the field of air conditioning systems
Review energy in pump and cooling systems

Energy Policy, Planning and Economics (1401763) 3 CR byl g 48Ual) Jaubads g cibaibias

Various energy policies, planning and future prospects for energy resources
Introduction to economics and its relationship to energy

Economic feasibility of energy projects

Calculations of energy costs and recovery

Energy pricing policy

An economic comparison between different energy resources

Energy markets

Conomic dimensions of the future of energy in Egypt and the world
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Thermodynamics, energy losses and thermal insulation (1401774) 3 CR

@Il J ) g dBUal) B8 g 4y ) al) LSalial)
Introduction to the thermal system
Internal energy and the first law of thermodynamics
Various thermal processes, ideal fluids and steam systems
Calculations in thermal processes
The second law of thermodynamics
Heat engine, entropy diagram, thermal energy efficiency, heat engine
Heat pumps and gas turbines
Heat transfer, convection and radiation
Heat transfer through different shapes
Thermal insulation and material properties and thermal insulation applications for pipes
and buildings
HVAC systems and energy efficiency evaluation of boilers and furnaces

Energy measurement devices (1401775) 3 CR 48uall (8 5 j¢al

Fundamentals, operating theory, and a complete description of instrument components
Data processing and management reporting

Illumination measurement and evaluation, temperature and humidity

Infrared tomography

Measurements in combustion systems

Measurement of ventilation and performance of air conditioning systems

Air velocity meters, pressure gauges, meters noise levels, evaluation and social noise
Mechanical vibrations

Measurements of electric and magnetic fields, measurement of loads in engines
Measurement of air pollutants resulting from fuel combustion (sulfur dioxide - nitrogen
oxides - gas monoxide and carbon dioxide)

Theoretical basis, method of operation and full description of measuring devices
(Suspended Aggregate dust, chest dust less than 1 micron, volatile organic
hydrocarbons)

The practical basis for measuring the performance of solar panels connected in series
and parallel

Measuring the power factor and the charge control device for photovoltaic systems

The effect of radiation intensity on the performance of photovoltaic panels

Fuel and combustion (1401776) 3 CR (&) saY¥ls 2635l

Definition of fuel and its different image,

Introduction to fuel, characteristics of fuel,

Storage of fuel, handling and preparation of fuel,

Principles of the combustion process, combustion reactions,

Calculating the proportions of flue gas components,

Calculating the theoretical amount of oxygen required for combustion of different types
of Fuel, problems, wet and dry flue gases,

Calculation of excess air required for the combustion process,

Calculation of the theoretical and real air-fuel ratio,

Calculation of the heat energy for the formation of combustion products,
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Calculation of the heat energy of combustion, calculation of the calorific value of fuel,
Calculations for the combustion process in a thermally insulated medium,
Heat recovery, dew point calculations and empirical formula problems.

Operations Research and Energy Modelling (1401777) 3 CR 48Ul Jasali g cialaal) & gay

Introduction to the science of operations research

Graphic solution to linear programming models

Sensitivity analysis by graphic method

Algebraic solution to linear programming models

Sensitivity analysis to linear programming

Some practical and environmental applications of linear programming
Adding transport and network models to linear programming
Energy systems analysis, network models

Models and statistical analysis for energy data

Price elasticity and income elasticity of energy demand
Economic operating models for electric power plants

Biomass and Energy (1401715) 3 CR 4duall 4, gual) A1)

Sources of energy in the world, problems of fossil fuels

Importance of biofuels

The process of photosynthesis for the production of organic matter

Direct and indirect sources of biomass, introduction to techniques for converting organic
matter Into different types of energy sources

Biomethane production, technologies and applications in the world

Bioethanol production from molasses

Methods for hydrolysis of complex organic materials and biodiesel production from
multiple Sources including algae

Techniques for liquefaction of organic matter for the production of organic oils
Gasification and cambering techniques

Biohydrogen production and microbial fuel cells

Discussing the status of biomass energy in Egypt (sources, appropriate technologies
Decisions and regulating laws)

Biomass sources, technologies of biomass utilization

Environmental and technical precautions of biomass utilization

Economic benefits of biomass utilization

Materials for Storage and Transport of Energy (1401752) 3 CR 4&uUall Jai g ¢ jA 3 ga

Introduction to materials science for energy

Materials for thermal energy storage and transfer

Hydrogen storage, materials for electrical energy storage

Materials for thermal energy transfer, batteries

Capacitors and supercapacitors for electrical energy storage

Hydrogen storage materials

Electric energy transmission technologies and electricity grid connection

Technologies of Photovoltaic Systems (1401754) 3 CR 4l g8 g5 gl alail) culyis

Photovoltaic cell technologies, testing their durability, basics and connections
Designing photovoltaic energy systems, system size, cost
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Connection to the electricity network and examples for study

The effect of weather factors on the performance of photovoltaic energy systems
Durability tests for components of photovoltaic energy systems

Performance evaluation of components of photovoltaic energy systems
Performance analysis maintenance, security and troubleshooting

Technologies for Thermal Systems of Solar Energy (1401755) 3 CR

4 pad) dpacadd) 43Ut Al cilyis
Introduction to solar thermal system components
Solar energy conversion systems into thermal and electrical energy
Evacuated solar tube technology
Measuring the performance of materials and components of solar thermal systems
Applications of solar thermal systems
Aging tests for solar thermal systems
Case study and model systems

Tools for Sustainability (1401735) 3 CR 4walaia¥) < saf

Introduction to sustainable development,

Basic concepts of ecosystems and the relationship of ecosystems to development,
Presentation and analysis of the concept of sustainability and sustainable development
and studying examples thereof,

Renewable energy economics and policies,

Criteria for evaluating development sustainability,

Renewable energy and development sustainability,

Tools used to assess the extent to which the concept of sustainable development is
applied

Evaluate the effects of the various steps of industrial production such as the selection of
materials,

Manufacturing methods and energy systems,

Renewable energy for industrial applications,

Renewable energy for agricultural applications,

The use of renewable energy for transportation,

Smart building technologies,

Renewable energy and new urban communities,

Case studies.

50



o) iaal) adil) g FUl 33 B lealal) zald s buald

el dicall Aadil) g Flial) it B asdSY) piicalal) mal p < yj8a Jgin o

O daaiaa Aol 12 ba of e Gy liay) s k) @l il e saaiae dcle 24 Gldall Jlisy of il e
Al 8 Badina clebu 12 N ALYl 4 s Gl e 6f Jams (8 nlul) @l )yl

Sl lad) aae
4 saa) A and

CGlelud) axe
daainall

Aol @l jaal)

Fundamentals of environmental

sciences 1401781
L) o slel) il

Sustainable development

) i) el 1401782

Climate dynamics

& liall DlSaalin 1401783

Climate change mitigation,
vulnerability and adaptation

Al g gl 5l 5 dpaliall ol jpudll (e 2al) 1401784
leae
Environmental economics and
2 - 2 management 1401785 5

Ll 5 ) 5 abalas)

Statistical analysis in climate
2 2 1 research 1401786 6
é_t_w\ &g Jlae b Slan ! Jiladll

51



Ay Ry @) aal)

Economic valuation and climate change

Sl i 5L BY ) gl 1401787 | 7
Green economy
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Geographical information systems
applications in climate change 1401789 9
Fliall it Jlae (8 48 jaal) il slaall alas culdylas
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4 jemall 2500) 1401795 | 15
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1401796 | 16

Flial) sl duluad) Lal jaal)
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sAa)disall Agadil) g FUial) yid A ialal) zali &) ) jRal alad) o giaall o

Aol @l j8al)

Fundamentals of environmental sciences (1401781) 3 CR 4wl a slal) cilpuila]

Ecology, human population and natural resources.
Energy resources and consumption.

Human activities and the environment (pollution of the environment, degradation and
depletion of natural resources).

Global environmental change.
Conservation and restoration of environmental systems.

Sustainable development (1401782) 3 CR Aalical) 43aiil)

The environment and development.
Evolution of sustainable development.
Dimensions and levels of sustainability.
Water-energy-food nexus.

Climate dynamics (1401783) 3 CR #Uiall clusialina

Climate system: an introduction.

Components of the climate system and their interaction.

Atmospheric chemistry and climate (Ozone, CFCs, Nitrogen oxides and green house
effect).

Water in the earth's system and climatologic effects.

Land-climate dynamics.

Climate simulation models.

Climate change mitigation, vulnerability and adaptation (1401784) 3 CR

Lgaa alilil] g Lgsl il g AALial) i 3] cpa aad)
Climate change impacts.
Sensitivity and exposure.
Adaptive capacities to climate change.
Vulnerability assessment.
Mitigation measures.
Adaptation options.
Resilience to climate change.

Environmental economics and management (1401785) 3 CR 4wl 3 ) 5 cilysbuaid)

Economics and the environment: an introduction.

Environmental problems from an economic perspective.

Environmental policy instruments.

Resource analysis (price and quantity of paths of environmental resources).

Statistical analysis in climate research (1401786) 3 CR #Lall &igas Jlaa A (Alasy) Julail)

Data collection methods and tools.
Descriptive statistics & inferential statistics.
Probability concepts & hypothesis testing.
Multiple correlation and regression analysis.
Time series analysis.

Statistical methods in climate research.
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Economic valuation and climate change (1401787) 3 CR ¢Uall jsig s laidy) aniil)

Principles of economic valuation.

Public goods and market failure.
Economic value and economic valuation.
Ecosystem functions: services and goods.

Green economy (1401788) 3 CR sai¥) sLaidy)

Green economy: definitions, concepts and approaches.

Conditions advancing green economy.

Green development policy and key economic sectors.

Opportunities, challenges and constraints confronting transformation towards green
economy.

Green economy and climate change.

Geographical information systems applications in climate change (1401789) 3 CR

LAl S Jlaa (B Al o) e laall alis cillyubas
Spatial Analysis: Theory and practices.
Geographical Information Systems: A conceptual framework.
Spatial and non-spatial data.
Steps of developing a GIS.
Vector and raster data handling.
Applications of GIS in climate change.

Remote sensing and environmental change (1401790) 3 CR il <l il g day (e jladiiad)

Remote sensing: theoretical background.

Image pre-processing and enhancement methodologies.
Image processing techniques.

Land use change syndromes.

Applications of remote sensing techniques in climate change.

Environmental risk assessment and management (1401791) 3 CR 4zinll jlalaal) 5 )3 g axilli

Risk assessment concepts: hazards and risks.

Risk assessment and risk management.

Primary and secondary risk control mechanisms.
Application to human and environmental risk assessment.
Risk communication.

Community engagement for sustainable development (1401792) 3 CR

Lo icwal) dpaitl) 81 dnatinal) AS jLiial)
Defining the community concept.
Approaches to community work in sustainable development.
Community empowerment.
Techniques for effective community participation and engagement.
Asset based community development.
Case studies ofglobal community development approaches.
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Climate change, biodiversity and ecosystems functions (1401793) 3 CR
L) A28l i3 g9 (5 guad) £ il ¢ Pl s
e Ecosystem processes and dynamics.
e Mechanisms by which climate change impacts biodiversity and ecosystems.
e Ecosystems resistance and resilience capacity to different changes including climate
change.
e Mitigating and adaptive solutions to climate driven biodiversity loss.

Climate change and health (1401794) 3 CR 4awall g Fliall s

Climate change and health interrelationship.

Global burden of diseases attributable to climate change.
Assessment of health impacts of climate change (methods and tools).
Developing responses in the health sector to climate change.

Urban environment (1401795) 3 CR 4 saal) izl
e Elements of urban environment.
e Urbanization process.
e Urban land use patterns.
e Urban transportation.
e Municipal solid waste management.
e Urban planning.
e Urban sustainability and Eco cities.

Geopolitics of climate change (1401796) 3 CR ¢!l il Ayadbyuad) L) jal)
e Population, resources and political conflict.
e Geopolitics elements of national power/international relations.
e Implications of climate change on resources scarcity and security.
e Climate change negotiation process and global climate change agreements
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1401814

14
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Environmental Stress

1401815
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Analysis and
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Soil Pollution (Models
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140120

20
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A1 Ol sl

Environmental Sciences and Policies (1401801) 3CR  4dudl Olwleudly pglall

Environmental Policy: Concepts and definitions
Environmental Impact Assessment
Environmental Management Systems
Risk management

Life cycle analysis

Economic instruments

Solid waste management

Climate change phenomenon
Impacts of climate change

Public participation

Stakeholders analysis

Ecotoxicology (1401802) 3CR  Dgumll plaidlg diad! p gaund!

Fundamentals of Ecotoxicology

Biomarkers

Ecotoxicology and Environmental Toxicology

Common Environmental toxins

Exposure to toxic chemical, effect on individual and entire population
Classification of Ecotoxicology

Ecotoxicology: Emerging research, methods and policies

Energy Resources and Management (1401803) 3CR  W)olacg ddUall Byl

Introduction to energy definitions, forms, and conversions.

Energy economics, energy priorities, and energy infrastructure.

Integrated management system applications, hybrid energy resources operation, Smart
Grid, Demand Side Management concepts.

Traditional energy resources management for thermal and nuclear generation.
Renewable energy / sustainable resources management for hydro, wind, solar,
biomass, and fuel cell generation.

Understanding the fundamental of commercial, management, and operation diversity
of the renewables/sustainable as an energy mix.

Storage energy technologies types, characteristics and operation.

Various energy issues and its impact on the environment:

Global issues of energy, energy supply, international strategies.

Planning issues for energy infrastructure, public acceptance, and environmental issues
of various energy generation resources.

Strategic Environmental Assessment (1401804) 3CR  (gxslAwdl Gud!l ol

Principles of Strategic Environmental Assessment
Strategic Environmental Assessment performance criteria
Methodology for Strategic Environmental Assessment
Strategic Environmental Assessment and Spatial planning
Strategic Environmental Assessment in practices
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Environmental Health (1401805) 3CR  ddudldall

Environment-human interaction

Impact of environmental agents on health
Environmental epidemiology

Applications and domains of environmental health
Health Effects of climate change

Health risk assessment and communication

Applied Environmental Chemistry (1401806) 3CR  dududai! dud! slwauSI

Toxicological chemistry

Chemical processes in natural and man made environments
Environmental chemistry: methodologies and tools

Aguatic toxicology

Soil toxicology

Applied Microbiology (1401807) 3CR  ddudaill L gJ g9 ySual!

Bacterial cell structure and function

Microbial ecology

Models and kinetic growth of microbes

Industrial, agricultural and medical applications of microbiology

Lylasyl Ol yiall

Solid Wastes Management (1401808) 3CR  ddall lalseadl 8ylo|

Types and Sources of Solid Wastes
Problems of Solid Wastes
Methods of Solid Wastes Management:
= Waste prevention or reduction
= Recycling
=  Waste treatment: physical — chemical — biological and thermal
treatment
= Land disposal: open dumping - sanitary landfill
New Trends in Solid Wastes Management
Integrated Solid Wastes Management

Environmental Molecular Carcinogenesis (1401809) 3CR  dxudl dduixll dido pdl

Biology and genetics of cells and organisms

The nature of cancer and environmental factors of cancer etiology

Chemical, biological and physical carcinogenesis and metabolic biotransformation
Tumor viruses (e.g. Epstein-Barr and Hepatitis C viruses)

Role of viruses or integrated viral genomes in environmental carcinogenesis
Cellular oncogenesis and tumor suppressor genes

Growth factors and their receptors

Signaling programs in cancer

Cell cycle and apoptosis

Multistep tumorigenesis
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Maintenance of genomic integrity and development of cancer
The rational of prevention and treatment of cancer

Occupational Health and Environmental Safety (1401810) 3CR ! OleYlg duigall dseall

Conceptual framework of workplace hazards

Occupational toxic responses and health impact

Occupational diseases, health surveillance, and biomonitoring.
Coherent analysis of potential safety of health hazards

Principles and implementation of occupational health and safety
Decisions for pertaining personal health and safety

Environmental pollutants and biological imbalance (1401811) 3CR

S99l JAsdlg Al B gholl
An introduction to the types of environmental substances that disrupt the functions of
hormones
The environmental and plant sources of substances that disrupt the functions of
hormones
Types of environmental estrogens
The effect of substances that disrupt the functions of hormones on the reproductive
health of humans, animals, wild organisms, fish and marine organisms
Proposed solutions

Nanometric Toxicology (1401812) 3CR Ol doepog & e gl duinll

Introduction to Nanotechnology

Nano particles associated risks
Environmental toxicity of nano particles
Nano particles and In vitro studies

Control of Industrial Pollution (1401813) 3CR  (sluall &gl (§ Sl

Industrial pollution typesand methods of treatment

Removal ofparticulate matter and organic vapour from industrial effluent gases
Removal of nitrogen oxides and sulphur oxides

Removal of chromium, phenol and mercury

Removal of BOD

Case studies of pollution prevention in some industries

Environmental Risk Analysis (1401814) 3CR Al ybolall Jud=xs

Definition and discussion of basic concepts of risk and risk analysis.
Risk metrics and Risk acceptance criteria.

Qualitative and quantitative methods for risk analysis

Monte Carlo Approach for risk analysis

Barrier analysis.

Data sources and uncertainties: Rules, standards and guidelines.
Risk analyses within different industries and applications.
Integrated risk information system

Risk analysis and sustainable development
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Strategies to Alleviate Environmental Stress (1401815)3CR (sl slg=Yl (s b Auel
e Effect of hot climate on general performance.
e Thermoregulatory responses.
e Strategies to alleviate heat stress on biological systems:
A) Environmental modifications
e Methods for reducing heat stress.
e Methods for enhancing animal heat losses.
B) Feeding modifications
e Changes in macronutrients composition.
e Changes in micronutrient composition.
e Feeding strategies.
C) Water and feed management.
D) Genetic selection.

Environmental pollutants and destructive oxidation (1401816) 3CR
dodlgll BuwSYIg dvud! G ghodl
e Oxidants and antioxidants basic concepts
e Major classes of antioxidants and their sources
¢ Flavonoids: classification, dietary sources and biological function
* Free radicals and their chemical reactions
e Lipid peroxidation: chemical mechanism, biological implications and analytical
determination
e Healthy Aging: free radicals and antioxidants
e Antioxidants defense systems
e Antioxidants and disease prevention

Safety Preparedness and Management (1401817) 3CR  gi)lalg dedludd el
e Concepts of safety management within organizations
e Aspects of safety management
e Requirements and methods for managing hazards and risks
e Overview of injury reporting and investigation requirements
e Legislative framework for environmental safety
e Principals for engaging health and safety matters in decision making

Advanced Air Pollution (1401818) 3CR  pu&ie —slgh &gl
e Air pollution monitoring techniques
e Air pollution modeling
e Air pollution control equipment

Technology of Industrial Wastewater Analysis and Treatment (1401819) 3CR
Ul Bpall olue dxllasg eloss iz o) 9385
e Water quality standards )
e Laws and regulations relevant to water quality
e Methods of sampling, sample handling and transportation
e Chemical and instrumental analysis of water samples
e Methods of BOD and COD determinations and their relations
e Methods of nitrogen compounds determinations
e Methods of biological examinations of water samples
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e Quality assurance of measurements
e Uncertainty and bias determinations

Soil Pollution (Models and Control) (1401820) 3CR  (pSoudly zdledl) 4,01 &gl
e Types and sources of soil pollution
e Physical and chemical characteristics of soil
e Fate of contamination in soil
e Impacts of soil pollution
e Types and applications of mathematical soil models
e Quantitative analysis of soil parameters
e Case studies

Isotopes in Environmental Studies (1401821) 3CR  duudl wlwhdl § psladl

e Introduction to Isotope in environmental studies

e Theory of isotopes, isotope fractionation in changes in change of states of matter

e Isotope fractionation in chemical reactions, isotope fractionation in closed and open
systems

e [sotopein environmental components

e |sotopes fractionation in biological systems,

e Water movement, surface movement, isotopes in water study Surface and
groundwater analysis,

e Groundwater age determination, groundwater recharging rates,

e Inductively coupled plasma mass spectroscopy for isotope determination

e |sotopes determination, spectral analysis of laser radiation in isotope measurement.

e Applications in the study of desertification, soil erosion and study of coastal erosion,
and soil relaxation, soil surface stability, saturation and permeability, use of isotopes in
the study of climate change

Satellite Images Processing Techniques (1401822) 3CR  dsluall jldY! jguo doxdlae Ciluis
e Image classification
* Image rationing
e Image indices
e Deriving land surface temperature
e Using remotely sensed data in monitoring environmental changes (Case study)

Integrated Coastal Zone Management (1401823) 3CR  dd>ludl @bl deSiall 8yl
e Marine pollution
e Impact of marine pollution on coastal environment
e Coastal processes
e Coral management
e Environmental impact assessment of coastal projects

Hazardous Wastes Management (1401824) 3CR  Bylase)l Oiladseal! 8)l0]
e Hazardous wastes classification
e Hazardous wastes management systems
e Techniques of hazardous wastes recovery
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Environmental Applications of Geographical Information Systems (1401825) 3CR
adlyaoe ! Cilo ghael! edaid ddud! oliudail!
e Environmental application of GIS: A conceptual framework
e Methodology for Developing a GIS
e Spatial Analysis tools of GIS
e Creating and Manipulation Raster surfaces
e Environmental impacts assessment using GIS
e Applying GIS in Suitability analysis and site selection
e Using GIS in Assessing water quality
e GIS Application in assessing vulnerability to sea level rise impacts

Climate Change — Regional Impacts and Adaptation (1401826) 3CR
@B g da BV ol ST — ALl ol it
e (Climate change trends
e Driving forces of Climate change
e Mathematical model to study impact of climatic changes
e Climate change scenarios
e Impacts of climate change
e Vulnerability to climate change
e Potential adaptation options to climate change

Economic Valuation of Ecosystems and their Functions (1401827) 3CR
lgasUb g9 duiad! il (5 LaIBY! oyt
e Ecosystem functions: services and goods
e Valuing ecosystems functions and goods
e Cost-benefit analysis
e Green Economy

Microbiology in extreme environment (1401828) 3CR
Bugzeall bl L g) a9 ySe

e What are extreme environments?

¢ What are extremophiles?

e Microorganisms in extreme temperature,pH, low humidity/water activity, salinity,
sugar concentrations, pressure, radiation, etc.

e Applications of extremophiles: microbial enzymes and their applications,
extremozymes and their applications, extremophiles for production of biofuels,
potential of extremophiles and their enzymes in bioremediation, etc.
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Biomaterials & Applications
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Materials Structure & Defects (1402701) 3CR il ugse 9 3 gal) s 5
e Categories of Bonds
e Boundary, and Grain boundary
e Crystal Structures and properties
e Ordering, Point defects, Line defects, Dislocations, Movement of dislocations

Material Properties (1402702) 3CR A gall pal s
e Thermal properties and interatomic bonding effects.
e Introduction to materials properties
e Electrical conductivity
e Dielectric materials and polarization
e Magnetic properties
e Optical Properties
e Semiconductor properties
e Mechanical Properties

Materials Characterization (1402704) 3CR 3 gall Gasdll
e Concept of UV-visible and infrared spectroscopes
e Thermal analysis characterization
e Basic of scanning and transmission electron microscopes
e Characterization techniques of nanomaterials (atomic force and scanning tunneling
microscopes)
e X-ray diffraction techniques

Polymeric Materials & Applications (1402705) 3CR Lgaliudat 9 3 paliial) 3) gal)
e Chemical bonds, nomenclature, classifications of polymers; of polymers
e Addition and condensation polymerizationSuspension and emulsion polymerizations
e Molecular weight and its methods of measurement.
e Co-Polymerization and their types
e Additives and their types and specifications
e Structure properties relationship.
* Polymersprocessing.

Technology & Production of Building Materials (1402706) 3CR
L) 3 9o L) g L ol 5SS
e Types of building materials - Production of various building materials, building units,
cement, steel and ceramics
e Reaping assets and mechanics for building materials
e Cement materials and additives
e Durability of building materials and more than the surrounding environment
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Materials Selection (1402707) 3CR ) gal) L)

Introduction, Materials in design, The evolution of engineering materials, Case study:
the evolution of materials in vacuum cleaners.

The design process, Types of design, Design tools and materials data, Function,
material, shape, and process, Case study: devices to open corked bottles.
Engineering materials and their properties, Introduction and synopsis, The families of
engineering materials, The definitions of material properties.

Standards, specifications and quality control.

Material property charts. Materials selection—the basics, The selection strategy,
Attribute limits and material indices, The selection procedure, Computer-aided
selection, The structural index.

Photochemistry and its Applications (11) (1402708) 3CR itk g 43 gudal) slrassll (11)

Basic of photochemistry and electronic transitions.

Absorption and emission spectra.

Photochemical reactions as well as techniques of photochemistry.
Applications of photochemistry.

Science &Technology of Glass and Ceramics Materials (1) (1402709) 3CR

S paadl 2 sall g a3 L ot 5i5 g ale
Introduction to glass and ceramic materials - Equilibrium and phase change
Techniques for manufacturing glass and ceramic materials
Structural composition of glass and structural defects - Electrical and optical properties
of glass materials - Applications of glass - Structural structure of ceramic materials
Electrical and mechanical properties of ceramic materials

Nanomaterials& Applications (1402710) 3CR gtk g 4y sia 531 ) gall

Quantum physics of materials with nanometer dimensions

Dependence of physical and chemical properties on nanometer dimensions
Techniques of physical and chemical manufacturing of nanometer materials
Applications of nanometer materials in medicine, energy and industry

Corrosion Control of Materials (1402711) 3CR 2 gall JsU & asasl)

Fundamentals of corrosion science

Mechanics of corrosion - corrosion control

Methods of corrosion protection (cathode protection - anodic protection - paints -
inhibitors - engineering design - chemical and electrochemical measurements to
measure corrosion rates of metals - other related topics.

Physics of Semiconductors (1402712) 3CR @Bl gall oladil £l

Introduction to semiconductor physics —

Materials used as semiconductors - Structural and crystal structure of semiconductors
Energy bands and photovoltaic properties of semiconductors - Phonons and thermal
properties

Interaction between photons and phonons - Interaction between photons and electron
- Effect of structural defects on light absorption
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e Defects in semiconductors - Transmission of current carriers - Generation and union of
current carriers - Photoelectric conduction —
e Study of the electrical and optical properties of some electronic devices.

Materials for Renewable Energy (1402713) 3CR  3aaaial) &8kl 3 ga
e Materials and renewable energy.
e Different materials used in PV cells
e Preparation and characterization of PV cells
e Solar collectors between operation and used materials
e Materials used in Fuel cells
e Wind energy and materials
e Operation and materials of hydro-electric and thermo-electric converters

Degradation and Stabilization of Materials (1402714) 3CR 3 gal) il g Jas

e Introduction to polymer decomposition —

e Types of polymer decomposition ( thermal decomposition - mechanical decomposition
- ultrasonic decomposition - decomposition using light - decomposition using high-
energy radiation - decomposition using oxygen)

e Study of corrosion and deterioration of various metals and alloys, protection of metals
from deterioration, decomposition and stability of ceramic materials, decomposition of
superimposed materials

Materials and Environment (1402717)3CR Al g 31 gal)
e The importance of materials,Material consumption and its growth,
e The life cycle of materials.
e Material and energy-consuming systems.
e The use-patterns of products.The -attributes of materials.
e The eco-attributes of materials.
e End of life: Problem or new source.
e Aggregated measures: eco-indicators,
e The material life cycle and criteria for assessment.
e Recycling: ideals and realities
* The energy demands of products.Charts for embodied energy.
e Property charts for embodied energy in structural design.
e Selecting materials for eco-design.

Composite Materials (1) (1402718) 3CR 4! sial) 3 4 |
e Fibers and the surrounding medium
e Fiber reinforced polymeric materials
e Methods for manufacturing fiber reinforced polymeric materials
e Physical and mechanical properties of fiber reinforced polymeric materials
e Metal and ceramic based composite materials.

Metals Processing (1402719) ()  Golall Jida
(1402724 Geluad) cullaiall)
e Introduction: materials and their history
e The relationship between material composition and machining —
e Design processes - machining processes - machining, processing and properties —
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Microstructure evolution during machining and machining.

Biomaterials & Applications (1402720) 3CR gtk g 4y gaal) 3) gall

Introduction to biomaterials and materials science

Bioadaptation - biodegradation - polymeric biomaterials

Relationship between properties and chemical composition of biomaterials
Biomaterials preparation and design techniques - biomaterials evaluation
Biomaterials and tissue engineering - biomaterials and drug delivery systems.

Membranes Science &Technology (1402721) 3CR 4:&&Y) Laglsisig ale

Introduction to membrane science and technology: Historical Development.
Membrane operations and transport mechanisms.

Membrane Types and modules.

Membrane manufacturing techniques.

Membrane characterization.

Membrane problems: polarization and fouling.

Different types of membrane separation processes.

Reverse Osmosis& Forward Osmosis: Principles and Applications
Electrodialysis: Principles and Applications

Membrane electrospinning

Recent trends and developments in membrane Science

Modeling & Simulation in Materials Science (1402722) 3CR 3 sall agle b slslaall g dalail)

Principles of modeling and simulation processes —

Methods of modeling and simulation using finite element technology —

Simulation of molecular dynamics and quantum mechanics —

Processes of predicting the properties of materials, especially mechanics and thermal
processes

Designing the composition of materials for different applications using different
techniques

Simulations of material performance under specific operating conditions

Quantum Mechanics for Materials Science (1402723)  3CR 31 sall aglal asl) S4ilSia

Introduction to quantum mechanics —

Basic concepts of guantum mechanics waves - quantum behavior —
Measurements and coefficients in quantum mechanics —
Mathematical functions used in quantum mechanics —

Angular and spin moments - hydrogen atom - light emission —
Applications of quantum mechanics in materials science

Thermodynamics for Materials Science (1402724) 3CR 3 sall aglal 40 al) Lalisal)

First law of thermodynamics:

The second law of thermodynamics:
The third law of thermodynamics:
Phase equilibrium

Phase transformation
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Selected Topics in Materials Science (1402725) 3CR  3lsall agle 83 lida Cile gaga
e Selected topics related to case studies of high-performance materials and their uses in
various fields

Technological Applications of Clay Materials (1402742) 3CR 3 gall 4ua ol gisil) cilipdait)
4l

e General introduction to different clay materials,

e Classification of clay minerals, properties of minerals,

e Methods of improving the chemical and physical properties of clay by various methods,

e Methods of obtaining nanomaterials from clay minerals,

e Nanocomposites of clay with different polymers,

e Applications of clay materials in medical, engineering and water treatment

applications. different technology.

Materials & Additives in Petroleum Processing (1402743) 3CR
Josid) dslia b clblaay) g 3 gal)

e Anintroduction to the role of materials in improving the performance of petroleum
equipment and installations —

e Using chemicals and petroleum additives to improve the performance of petroleum
products and raise their efficiency —

e The role of materials in developing equipment performance, increasing its life span and
improving performance —

e Reducing operating problems during production, refining, transportation, and even
final use
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Tools for Sustainability
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Development
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Materials Characterization (1402704) 3CR ol gadl il
e Concept of UV-visible and infrared spectroscopes
e Thermal analysis characterization
e Basic of scanning and transmission electron microscopes
e Characterization techniques of nanomaterials (atomic force and scanning tunneling
microscopes(
e X-ray diffraction techniques

Advanced Materials (1402730) 3CR  8yghkiall ol gall
e Introduction to materials engineering.
e History and case studies of materials development.
e Composites: Polymer- Metal -Ceramic matrix composites.
e Impact of new materials on economic growth.
e Technology management: the R&D process.
e Materials property charts.
e Selected topic on Advanced materials related to local industries

Functional Surfaces (1402731) 3CR &uadsgll mhaudl

e Introduction to surface science and engineering.

e Different material coating technologies related to polymeric and ceramic materials.

e The effect of surface contaminant and the choice of proper cleaning techniques will
be studies.

e Analysis techniques for surface characterization (e.g. hardness, thickness
measurements, SEM......etc.(

e Some of applications for surface modification for some national and local industries
(paper, glass .....etc.) will be provided

Creativity in Product Development and Innovation (1402732) 3CR o § gl
Slxiiell polaly
¢ Techniques and methods used to improve the creative design ability to innovate new
products and product development
¢ Principles of flexibility, originality and creativity in thinking to solve problems.
¢ Studying and analyzing problem assessment tools and creativity in the work of the
road map for product development.

Polymeric Materials & Applications (1402705) 3CR  gildudalg 8 eluiol! 5l gal!
e Chemical bonds, nomenclature, classifications of polymers; of polymers
e Addition and condensation polymerizationSuspension and emulsion polymerizations
e Molecular weight and its methods of measurement.
e Co-Polymerization and their types
e Additives and their types and specifications
e Structure properties relationship.
e Polymersprocessing.
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Polymers and their Composites (1401733) 3CR LS Ao g Wiyl gl
e Anintroduction to polymers
e Anintroduction to reinforcing fibresSynthetic fibres, mechanical/physical properties
e Natural fibres
e Basicinformation about characterization of composites
e Calculation of composite structures—
e Introduction into laminate theory.
e Processing of composite structures

Micro Electromechanical Systems (1402734) 3CR 409 ASYl &858ung ySie elas

e Microfabrication techniques and design principles of electronic micromechanical
systems .

e Techniques and materials used to fabricate micro/nanometric devices derived from
the integrated circuit industry .

e Studying and implementing some manufacturing processes

e  Fabrication of some probes on silicon wafers and deposition of conductive polymers
using spin-coating in a glove box.

Tools for Sustainability (1402735) 3CR  dsluwdl eilgal
e Anintroduction to Ecology
e Ecosystem ecology
e Mankind and the planet
e Sustainable Development and Sustainablity
e Tools for illustrating ecosystems support
e Life Cycle Assessment Methodology
e LCA applications to materials production.

Materials in Design and Processing (1402736) 3CR  gruailly prauadd! § dodseiuall 5l gall
e The relationship between design, material selection and operation during the product
development
e Innovation process through four different paths.

Reverse Engineering for Products Development  (1402737) 3CR
Gl pglait dnsSall dwdigl!

e Introduction to RE (Definition of RE, forward vs. reverse engineering, need for RE as a
PDI tool, applications of RE)

e Review of advanced and traditional manufacturing techniques.

e Specification of a component, creation of point cloud (scanning/digitizing od a
component)

e Processing of scanned data.

e Geometric model development.

e Development of a product based on the generated geometric model.

e Application of rapid prototyping in RE.

e RE hardware and software.

e Methods and techniques of RE in different industries.

e Case histories and mini-project
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Marketing Strategies for Product Development  (1402738) 3CR

Tl o glat) (3 gl bl Auol
Studying the development of different strategies for marketing future products.
How to set priorities for the product characterization process .
Market analysis techniques and its relationship to quality materials used for
manufacturing and developing product specifications within the framework of
customer satisfaction and achieving product requirements

Prototyping and Visualization (1402739) 3CR ygailly dxdaill

Conceive and analyze the design concept

Study the properties of materials in order to predict product characteristics and test
its feasibility at an early stage of design.

Manufacturing additives and their implications for the future development of the
industry .

Study how to benefit from the modeling process to evaluate the proposed product
and its feasibility -

Acquiring the necessary skills to produce and present a design for a model using
several techniques such as 3-way printing technology.

Economics, Legal and Financial Issues of Product Development (1402740) 3CR

Olxiiall polaid ddlally 4 gilallg dyolaidY Lladll
Presenting the basic concepts of economics and enabling students to analyze
economically in the formulation of commerce .
Explain the basic concepts of accounting and financial departments in order to
present and present products in the process of decision-making,
Purchasing financing and risk-taking -
Evaluate the feasibility of new or existing product development by its impact on the
market.
Study of intellectual property rights, patents, international trade agreement and
securities management.

Design for Manufacturing, Assembly and Environment  (1402741) 3CR

Ludlg aesxilly asivaill |
Defining the main and modern issues in engineering design,
Link the product development and innovation process with strategic requirements
such as the use of environmentally friendly materials, green technologies ,
Ease of manufacturing and assembly, and environmental efficiency, by studying the
entire life cycle of the product.
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Introduction to Renewable Energy and its Applications (1402751) 3CR

@ilaadal g Bodxiel! ddUall G deddio
Scientific principles of renewable energy
Solar radiation and its components
Physical and chemical processes near the earth’s surface.
Photosynthetic process.Harnessing geothermal resources.
Measurements of solar radiation and environmental parameters.
Water and energy cycles.
Fluid mechanics. Kinetic energy in wind.Heat transfer.Applications of renewable
energy

Materials for Renewable Energy (1402713) 3CR  Bausxinll d8lall dlge

Materials and renewable energy.

Different materials used in PV cells

Preparation and characterization of PV cells

Solar collectors between operation and used materials

Materials used in Fuel cells

Wind energy and materials

Operation and materials of hydro-electric and thermo-electric converters

Materials Characterization (1402704) 3CR gl yarsdd

Concept of UV-visible and infrared spectroscopes

Thermal analysis characterization

Basic of scanning and transmission electron microscopes

Characterization techniques of nanomaterials (atomic force and scanning tunneling
microscopes)

X-ray diffraction techniques

Tools for Sustainability (1402735) 3CR  deluiwdl igal

1402713 - 1402751 : @lud! Cllaiall
An introduction to Ecology
Ecosystem ecology
Mankind and the planet
Sustainable Development and Sustainablity
Tools for illustrating ecosystems support
Environmental impact assessment (LCA)
Life Cycle Assessment Methodology
LCA applications to materials production
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Technologies of Photovoltaic Systems (1402754) 3CR  ddalgdgssdll elaudl Coluds
1402713 - 1402751 : @l Cllaiall
e Solar Cells and technology.
e Solar cell's array and modules.
e Solar Photovoltaic Systems.
e Storage Batteries and Power Conditioning Equipment.
e Design, Installation and Operation of a Solar PV System.
e Building Integrated Photovoltaics: case studies, typical cases.
e Energy Analysis and Environmental Issues.
e Solar Radiation Measuring Instruments, Measurement of |-V Behavior of a PV Module.
e PV Module Fabrication, Durability tests.
e PV Module Fabrication, Durability tests, Format for Estimating Average Daily Load,
Format for PV System Sizing.
e Sizing Example for PV Residential System.
e Connecting to the utility grid

Technologies for Thermal Systems of Solar Energy (1402755) 3CR
Ayl el dnaiid! A3Uall e Olads
1402751 - 1402713 : @l Cllaxall
e Introduction to the components of solar thermal energy systems
e Systems for converting solar energy into thermal energy and electrical energy
e Solar vacuum tube technology
e Durability tests for materials and components of solar thermal energy systems
e Applications for solar thermal energy systems.

Technologies of Wind and Water Energy (1402756) 3CR  olwlly ZULyJI ddls iluds
1402751 - 1402713 : Gl Cllasall
e Historical introduction to wind energy systems
e Techniques for measuring fluid velocity
e Types of turbines - Energy conversion by turbines - Installing components of wind
systems - Electrical interconnection with the network
e Techniques of hydroelectric systems

Biomass and Energy (1401727) 3CR dlally L guedl ALSI
1402751 : @l Cdlaial!
e Biomass sources in solar energy conversion cycles to biomass —
e Sources of organic materials —
e Technologies for using biomass to produce biogas, alcohol and oils —
e Direct and indirect burning —
e Technical and environmental precautions for biomass utilization processes —
e Economic benefits —
e Biomass systems as a source of energy generation.

Principles of Hydrogen Generation and Fuel Cells (1402757) 3CR
5599)1 LSy o9 )l A 65 (yonned
e Introduction to hydrogen energy
e Materials and techniques for hydrogen generation by solar energy —
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Hydrogen storage techniques —

Basics of electrochemistry of fuel cells
Components of fuel cells —

Performance of different types of fuel cells
Applications of fuel cells.

Modeling and Simulation for Renewable Energy Systems (1402758) 3CR

Badoxiol! A8l dolasy olSleallg dadadd!
From mathematical description to computer simulation
Methods used to determine the quantitative error in simulation
Defining a list of specifications for renewable energy sources
Preparing a list of modeling and simulation systems and their functions
Listing mathematical equations to calculate the appropriate size and efficiency of the
resource
Choosing one of the comprehensive specialized software such as HOMER/MATLAB,
SIMULINK) ) to implement a case study of a multi-resource renewable energy system.

Desalination and Water Treatment using Renewable Energy (1402759) 3CR

Badoxiall d8Uall aluseiwl dlull doxllas g dudoes
An introduction to the lack of water resources
Solar distillers and materials used
Membranes used for solar desalination
Technology of solar energy systems for humidification and dehumidification
Materials used for water treatment
Desalination and water treatment systems with renewable energy
Applications and case studies.

Advanced technologies for Renewable Energy(1402760) 3CR 8suoxiol! d3lall § doudiiell buddl

Graphene for energy applications

Nanomaterials for thermoelectric converters

Materials and techniques for recycling carbon dioxide

Materials for emitting diodes

Energy generation technology using piezoelectric materials
Techniques and innovative materials for renewable energy uses.

Materials for Storage and Transport of Energy (1402752) 3CR  aUall Jiig op3sedd dlgo

Introduction and materials science in energy
Materials for thermal energy storage and transport.
Materials for electrical energy storage and transport
Capacitors, super-capacitors and batteries.

Materials for electrical energy storage and transport.
Hydrogen storage.

Energy management
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Applied Mathematics (1402001) 3CR dsidal 400

e Functions Graphs - Models - Limits - Differentiation - Applications Directions and
digital functions

e Determinants and series functions

e Exponential and logarithmic functions

e Integration and applications

e Some probability functions and their applications - Fourier series functions and their
applications

Basics of Chemistry (1402002) 3CR  sbwasSI ibwliad
e General principles of chemical foundations: elements, atoms and ions
e Introduction to chemical reactions - chemical structure - dissolution and precipitation
- acids and bases - oxidation and reduction reactions —
e Basics of organic chemistry.

Modern Physics (1402003) 3CR  &uus>cbind
e Special relativity - time extension - Doppler effect - length contraction - mass relativity
- mass and energy - massless particles
e Photoelectric effect - X-ray diffraction - Kempton effect - pair production - Dobrogli
waves - particle diffraction - a body inside a box —
e The uncertainty principle - Atom nucleus - Electron orbits - Bohr atom —
e Excitation of atoms - Laser.
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Recent Trends in Fuel Cells Science and Technology (1402800) 3CR

3999)1 LIS L g 1S5 9 pole 3 Loudl wlalxsy!
Introduction to Scientific Writing.
The Simple Logic of Writing.
Searching the Web Effectively.
Preparing visuals.
Writing the introduction.
Materials and Methods.
Writing Results.
Writing Discussion.
Other tips.
Presenting Your Work —ppt/posters.
Writing Scientific Publications (with current academics).
Case study.

Microelectronics Fabrication (1402801) 3CR  dadul &by ASIYI adual

Introduction in microelectronics fabrication.
Lithography.

Thermal oxidation of silicon.

Diffusion and ion implantation.

Film deposition.

MOS processing.

Process for micro electro mechanical systems

Nanotechnology for Microelectronics and Optoelectronics Applications (1402802)3CR

45 9429 ASIVI iliiadailly ABBWI il g ASIM g3LI Liar g3 93T
Introduction to Nanotechnology in Microelectronics and Optoelectronics
Semiconductor nanoscale crystal growth techniques
Devices based on the use of nanometer zinc oxide
Mesoscopic physics and nanotechnology
Semiconductor physics
Quantitative nanostructure semiconductor synthesis
Electric field transmission in nanomaterials formulations.

Semiconductor Materials (1402803) 3CR  dlpogall duiss ol gall

Introduction to the bundle theory of semiconducting materials

Properties of semiconducting materials

Preparation and manufacture of semiconducting materials (one element - two
elements - three elements)

Narrow band gap semiconductors - Wide band gap semiconductors - Oxidized
semiconductors

Characterization Electrical, optical and microscopic of semiconductor material
Applications of semiconductor materials for optoelectronic devices - Modernity in
semiconductor materials
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Solar Cells Physics (1402804) 3CR  dpunddl ISl sbipnd

e Introduction to solar cells

e Properties and physics of photovoltaic cells

e |Installation of solar cells - symmetric solar cells

e Asymmetric solar cells

e Surface barrier in solar cells

e Photovoltaic processes in semiconductors

e Energy levels in semiconductors

e Relations between optical constants - absorption spectrum - transitions Radiant and
non-radiative - Processes in the binary junction

e Induced radiation - Polarizing effects

Nanotechnology-Enabled Sensors (1402806)  3CR LIVE NP VEPIPALY
e Introduction of nanotechnology
e Sensors characterization and physical effects
¢ Nanofabrication and patterning techniques
e Characterization techniques nanomaterials-Inorganic nanotechnology enabled
sensors
e Organic nanotechnology
e Enabled sensors

Conducting Polymers and their Applications (1402807) 3CR ilawalg dlo 9ol &l yasd 94!
e Introduction of conducting polymers.
e Physics theory of conducting polymer.
e Charge carriers and conduction mechanisms of conducting polymers.
e Preparation techniques of conducting polymers.
e Applications conducting polymers

Polymers Degradation (1402808) 3CR lyed gl Jhoxs
e Basic concepts of polymer decomposition
e Methods of studying polymer decomposition
e Factors leading to the rapid decomposition of polymers (the effect of specific weight -
the effect of chemical composition - the effect of surface shape)

Polymers Characterization (1402809) 3CR Wlped gl yauseiid
e Thermal diagnosis
e Spectroscopic methods - chromatography and its derivatives
e Hardness - tear strength - shock resistance - tensile strength
e Ease of ignition - flame spread - the critical limit coefficient of oxygen.

Absorbable and Biodegradable Polymers (1402810)3CR
L gao alloeiadly dpaiaa! il paliiall
e Sorbent and biodegradable polymers (basic concepts and definitions)
e (Classification of sorbent polymers
e Mechanism of biodegradation of polymers
e Developments in detailing the properties of sorbent and biodegradable materials
e Uses of sorbent and biodegradable polymers in the fields of medicine, agriculture and
packaging, study of the compatibility and toxicity of polymers
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Polymeric Nanomaterials (1402811) 3CR 4 Ao g3 LI Ol g 9!
e General introduction to nanopolymers
e Chemical and physical methods used to prepare nanoscale polymers
e Polymers used to prepare nanoparticles
e Preparation of nanoparticles and fibers
e Modern applications in the field of nanopolymers

Polymer blends (1402812) 3CR yedgd! Jaidls
e Introduction to polymer blends
e Solubility and reaction agents in blended polymers
e Compatibility of blended polymers
e Methods of preparing blended polymers
e Rheology of blended polymers
e Fillers and hardeners for polymers - plasticizers - stabilizers - flame retardant
materials

Composite Materials (11) (1402813) 3CR asSIfadl slgalil]
¢ Anintroduction to polymers
e Types of plastic additives, reinforced fibers, including glass fibers, carbon fibers, and
natural fibers. Identification and analysis of retinal structures.
¢ |dentification and analysis of fibers. Overlays analysis. Computational methods to find
out expectations in mechanical properties.

Rubber Technology (1402814) 3CR bladlil>gesS
e Additives used in the rubber industry, such as vulcanizing materials, oxidation
inhibitors, blowing materials, leveling materials, accelerators,
¢ The effect of additives on properties, forming methods, mixing methods,
¢ Physical and mechanical tests for the final product.

Electrochemistry and Corrosion Science (1402815) 3CR SWI ey du S clbasSI!
e General introduction to electrochemistry
e Electrometallurgy Cathodic protection by sacrificial electrodes
e Selection of sacrificial electrodes Cathodic protection by induced current
e Anodic protection
e Inert metals High temperature corrosion Case studies of motor wear.

Plastics for Corrosion Inhibition (1402816) 3CR  JSWI laudd Olped gl
e Introduction.
e Design Principles of Plastics Containing Metal Corrosion Inhibitors.
e Films Incorporating Corrosion Inhibitors.
e Inhibited Coatings.
e Structural Inhibited Plastics.
e Inhibited Engineering Service Materials.

Corrosion Inspection and Monitoring (1402817) 3CR JSWI daslieg yaxd

e Economics of corrosion
e Detection of corrosion
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e Follow-up of corrosion by means of electrical impedance devices

e Follow-up and examination by means of voltage stabilizers

e How to detect corrosion periodically in industrial sites

e Non-destructive evaluation

e Development of a strategy for protection against corrosion in industrial facilities.

Analytical Techniques in Concrete Science and Technology (1402818) 3CR
Diluysdl Lzr o) 935 9 p gl Aol ol
e Thermal analysis technique
e Infrared spectrum
e Scanning electron microscope
e X-ray microanalysis
e X-ray diffraction
e Rheological techniques.

Materials and Technology of Green Buildings (1402819) 3CR  slsasdl Jball bar gl 9iSg Slga
e Green facilities
e Building materials from natural sources
¢ Soil division (determination, analysis and testing of properties)
e Properties of manufactured materials from the environment
e Building techniques using bricks made from natural soil —
¢ Building finishes made of natural materials and methods of preserving them from
various environmental factors
e How to isolate buildings and green facilities
e Repair and maintenance of green buildings
e Advantages and disadvantages of green buildings.

Materials and Technology for Buildings Repair (1402820) 3CR
SLadl Z3o] Lr o) 93559 S g0

e Anintroduction to the types of building materials

e Causes and forms of deterioration of building materials and their manifestations

e Methods of examining buildings and determining their condition

e Methods of collecting and extracting samples from buildings and conducting field
tests

e Practical tests (physical, chemical and mechanical) to determine the method and
materials for repair required for buildings

e Various repair materials and their applications

e Foundations And methods of using repair materials

e Materials and methods for protecting and treating external surfaces in buildings.

Production and Composition of Cementations Materials (1402821) 3CR
Al olgall S5 Z )

e Introduction to the history of the cement industry

e Raw materials for the Portland cement industry

e Components and compounds of Portland cement

e The role of different cement compounds in hydration, hardening and adhesion of

cement
e Different types of cement and their composition
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e Dvantages and disadvantages of cement

e Pozzolanic materials - pozzolanic cement (industry - composition - uses)

e Types and applications Concrete additives and their benefits (according to local and
international specifications).

Nanotechnology & Energy (1402823) 3CR ddlallg ¢l Lix o) iS5
e Anintroduction to the role of nanotechnology to overcome the challenges of the
energy sector - solar cells induced by light - electrothermal nanometer converters -
ceramic membranes for the collection and storage of carbon dioxide
e Materials for energy storage and distribution
e Nanometer materials in production processes.

Catalytic Materials for Industry (1402824) 3CR  dslyall d3asdl ol gall
e Introduction to catalysts
e (Catalytic reactions
e Theory and mechanics of adsorption process
e Homogeneous and heterogeneous catalytic industrial processes
e Analysis of information for reactor design
e Catalyticindustrial reactions in the petroleum and petrochemical fields
e Evaluation of the performance of industrial catalysts.

Science &Technology of Glass and Ceramics Materials (I1) (1402825) 3CR
&S litaadlol gally i)l L) 55 9 ole
e Ceramic Materials and Properties.
e Ceramics, Glasses, and Micas for Electrical Products.
e Electronic Ceramics.
e Advanced Ceramics and Composites.
e Inorganic Glasses—Structure, Composition and Properties.
e Inorganic Glasses—Commercial Glass Families,Applications, and Manufacturing
Methods.
e Advanced Applications of Glass.
e Ceramics and Glasses in Microelectronics.
e Industrial diamond.

Photocatalysts& Applications (1402826) 3CR |gilauaiy 48 guall Oljaseall
e Basic of concepts of photocatalysts and factors affecting photocatalysis
e Types of chemical reactors for photocatalysis and kinetics of photocatalysis
e Visible light active photocatalysis
e Applications of photocatalysts
e Recent trends in photocatalysis

Advanced Processing of Hydrocarbons Materials (1402827) 3CR
43 92559yl Sl gald glaial! Juilldl
e Advanced technologies for the manufacture of gaseous and liquid hydrocarbons
e Production of raw materials and intermediates for the petrochemical industries and
related polymeric materials
e The relationship between manufacturing techniques and operating conditions with
the properties of the produced materials.
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Recent Trends in Materials Science (1402828)  3CR  algall pgle § duu> Olalxl
e Vision of materials science in 2030.
e Hydrogel and its Applications in Materials Science
e Advance adsorbed materials and its Kinetics, Isotherms, and Thermodynamic
Modeling
e Reverse Osmosis Technology, its Applications
e Transparent wood: synthesis methods and properties
e Energy storage materials
e Advanced biomaterials: synthesis, properties and applications
e Nanomaterials: synthesis and properties
e Graphene and its applications
e Photoresist materials
e Superhydrophobic Metals: Fabrication Methods,
e Superhydrophobic Metals: Properties and Applications
e Nanocomposits and its Applications

Role of Materials in the Petroleum Processing (1402829) 3CR  JgAd! dslive & lgadl 9o

e Introduction to crude oil production -transportation and refining

e The role of different materials used in production, transport and refining operations
and their diversity with the role of equipment

e The role of materials in improving the performance of equipment with different
operating conditions

e The role of materials in securing and raising the efficiency of operations in the
petroleum industry and natural gas production.

Role of Materials in the Petrochemicals Industry (1402830) 3CR
SbgleSy Adl dsluo § lgall H92

e Introduction to the petrochemical industry

e The evolution of the role of materials in the development of the petrochemical
industry

e The role of materials in increasing the ability to produce modern petrochemical
materials with advanced specifications

e The role of materials in petrochemical operations - Production of modern
petrochemical materials at a better economic cost.

Sustainable Biofuels (1402831) 3CR  pluiuwall Sga2el 39391

e Introduction to sustainable biofuels

e Definition of biodiesel and its specifications - comparison with diesel - biodiesel
production processes

e Different types of catalysts used in biodiesel production

e Applications of biodiesel - definition and specifications of bio-jet fuel and its
comparison with mineral jet fuel

e Different production processes For bio-jet fuel - definition of bio-ethanol and its
specifications

e Comparison with ethanol

e Different production processes of bio-gas and its applications
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e Bio-hydrogen its definition, specifications and comparison with ethanol - its different
production processes and applications

Applications of Hydrogels in Materials Science (1402832) 3CR
Slgall oo (Jerasiedll) Aboll oluodlgl! colladas

e Basicintroduction to hydrogels: definition, classification, and synthesis

e Physical and chemical properties of hydrogels

e Characterization techniques of hydrogels

e Uses of hydrogels as adsorbent surfaces in the removal of water contaminants (eg,
removal of dyes and heavy metals)

e Studying adsorption isotherms, kinetic properties, and dynamic properties Thermo -
applications of hydrogels

e Modern applications such as; Drug delivery and biomedical applications - Applications
of hydrogels in bone regeneration and dental applications - Applications of hydrogels
in ultrafast conductors
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Microbial Biotechnology (1403701) 2CR 4z Sall 43 gsal) Lia ol gisil)
e What is microbial biotechnology?
e Microbial growth
e Bacterial identification (morphological and biochemical aspects)
e Bacterial identification (Molecular aspects)
e Bacterial cells (structure and function)
e Microbial symbiosis
e Biological control
e Genetic exchange systems
e Bacteria and plant diseases

Basics of Molecular Biology (1403702) 2CR 4zis jadl L ol gl il
e DNA Structure
e DNA as the genetic material
e DNA organization and nucleosome structure
e Genes in eukaryotic and prokaryotic systems-Genes vs Operons
e Transcription in prokaryotes
e Transcription in eukaryotes
e Post transcription modifications
e Introns and possible functions
e Translation in prokaryotes
e DNA replication
e (Gene expression

Basics of Biotechnology (1403703) 2CR 43 ssall L o8 5l clopulosd
e Definition and applications of biotechnology
e Projects in Biotechnology such as Human Genome Project
e Principle steps of a bioengineered biotechnology process
e Manipulation of gene expression in prokaryotes
e Manipulation of gene expression in eukaryotes
e Mammalian cells and mammalian cell culture
e Transgenic animals and transgenic plants
e Methods of introducing a recombinant plasmid into animal cells
e Downstream processing in biotechnology
e Site-directed mutagenesis
e Introduction to proteomics and glycomics
e Gene editing techniques
e Protein Therapeutics and epigenetics

Biochemical Analysis in Biological Sciences | (1403704) 3CR
Lo 53l o sladl (B & gy sl Syl
e Instrumentation with a focus on centrifugation
e Microbiological techniques
e Isolation of DNA from bacteria and plant tissues
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e [solation of DNA from other sources

e Determination of DNA concentration

e Scanning of DNA preparation and agarose gel electrophoresis
e Polymerase chain reaction (PCR)

e Electron microscopy

e Protein purification

e Polyacrylamide gel electrophoresis (PAGE)

e Immunoassay and western blotting techniques

e [solation and analysis of bacterial lipopolysaccharides (LPS)

e Oral examination and report submission

Applications of Biotechnology (1403705) 2CR 4 gad) Ly ol il clialar

e Biotechnological applications of bacteria

e Molecular approaches in medicine

e Immunodiagnostics from lab scale to commercialization market
e Drug delivery systems and bioimaging

e Engineering of microbial enzymes (tools and application)
e Vaccines

e Optogenetics

e Genetherapy

e Metagenomics

e Secondary metabolites and their medical applications

e Other related novel topics

Biochemistry of Biotechnology (1403708) 3CR 4 ) 45810 4 gl plaassl)
e Protein structure and function
e Disorders related to protein metabolism
e Protein applications in nanotechnology
e Lipid structure and function with special emphasis on liposomes
e Glycolipids and their biotechnological applications
e Biomimetic cell membranes
e Antisense therapy
e Genome editing using CRISPR/ CAS
e Cell Signalling
e Other related novel topics

Biostatistics (1403720) 3CR s 5ad) slaay)
e Common terminology used in biostatistics
e Experimental design
e Sampling protocol
e Measurement of central tendency (e.g. mean, variance,..)
e t-Test (paired and unpaired)
e F-Test (ANOVA)
e Correlation analysis
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e Regression analysis

e Chi-square test

e Data analysis (e.g. SPSS)
e (Case Studies

Fermentation Technology (1403709) 2CR a3l L ¢l 435
e Introduction to fermentation technologies
e Bioethanol
e Fundamentals and applications of Anaerobic digestion
e Upstream processing
e Immobilization of Enzymes
e Cell Immobilization
e Design of bioreactors
e Downstream processing
e Antibiotic production

Biochemical Engineering (1403712) 2CR 4 s gl duigl)
e Theory and laws of Thermodynamics
e Units of heat exchange, boilers, steam generation and sterilization
e Bioreactors: batch and continuous systems
e Wastewater treatments basic concepts
e Primary, secondary and tertiary steps via aerobic treatments
e Anaerobic treatments of wastewater
e Novel trends in wastewater treatments
e Oxidation ponds and lagoons
e Biosensors

Genetic Engineering (1403714) 2CR 451 sl duaigd)
e Definition of genetic engineering
e Do we need genetic engineering? Examples
e Restriction enzymes and maps
e Vectors & Plasmids
e cDNA synthesis
e Genecloning
e Genomic libraries
e Epigenetics
e (Gene expression

Research Methods in Molecular Biology (1403716) 3CR 4z jad) L ol gaall 8 Afiay 35k
e Nucleic acids isolation and purification.
e From RNA to cDNA
e Cloning of PCR products
e Lligation
e Transformation and screening of clones
e Using databases (e.g.NCBI) for gene analysis and ORF
e Mutation detection methods
e Trends in sequencing techniques
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e Next-generation sequencing

e DNA array, array-based gene expression analysis and array-based methylation analysis.
e Gene expression quantification

e FISH: basics and applications

e Serial Analysis of Gene Expression (SAGE)

e Real Time Polymerase Chain Reaction.

e Human Genome Project

e Introduction to Genomics and Proteomics

Basics of Bioinformatics (1403721) 3CR 4ag:ad) dila slaal) cllpula)
e Historical Overview & Central Dogma & Databases
e BLAST programmes & BLASTn
e Protein structure & Substitution matrices
e BLASTp & PSI-BLAST
e Multiple Sequence Alignment
e Phylogenetics
e Hydropathy plots & Motifs & Domains
e Secondary protein structure prediction
e Tertiary protein structure prediction
e Drug design & docking
e Bioinformatics and diseases

Genetics (1403722) 2CR 415l ale
e Fundamentals of genetics
Population genetics
e Human cytogenetics
Molecular genetics
e Human pathogens
Developmental and behavioural genetics
Medical and cancer genetics
e Genome projects

Basics of Nano-Biotechnology (1403723) 2CR s> 8 $3Si g g3l 43385 bl
e Nanotechnology for water and wastewater treatment
e Membrane and membrane process

Different types of polymeric nanocarriers

Stimuli-responsive nanocarriers

e Types, preparations and theragnostic applications

Advantages versus limitations of nanocarriers

Cell Biology (1403724) 3CR 44l L gl g
e Introduction to cell contents and cellular structures
e Membrane structure
e Transport across cell membranes
e Cytoskeleton and cellular architecture
e Extracellular matrix and cell junction
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e Intracellular compartments and protein transport
e Cellular communication
e Cellcycle

Biochemical Analysis in Biological Sciences I1 (1403725) 3CR
1452 51 52 sladl 8 4 s gl Bl
e Genetic editing tools
e Gene mutation
e Tissue culture
e Tissue engineering
e Cellular functions
e Cell Apoptosis
e Characterization and preservation of cells
e Mycoplasma detection in cell culture
e Novel advances and techniques
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Molecular Diagnosis (1403803)  3CR oAl B el pandual)
e Introduction to Molecular diagnosis of human diseases
e Diagnostics Biomarkers in Saliva
e Mass-spectrometry in molecular diagnostics
e Immunodiagnostics
e Microarray and molecular diagnostics
e Bioinformatics tools in molecular diagnostics
e Personalized medicine as diagnostics tools
e Molecular diagnosis of relevant diseases
e Nanodiagnostics
e Liquid biopsy in malignancy
e Off and online in proteomics
e Flow cytometry in molecular diagnosis

Genes and Mutations (1403804) 3CR Akl g clial)
e Nucleic acid structure and genome organization
e Genetic and epigenetic changes in the genome
e Definition and types of mutations
e DNA repairing system
e Nonsense mediated decay system
e Nonsense suppression of mutations
e Single nucleotide polymorphism, a new term for an old concept
e Microsatellite and other polymorphisms due to variable number of tandem repeats
e Genes and oncogenes
e Cell cycle and its regulation
e Trends in mutation detection
e Array based gene expression analysis
e Whole genome genotyping

Immuno-Biotechnology (1403807) 3CR 4 ssall de Lial) el
e Immune responses (innate and adaptive)
e Structure and function of immunoglobulins
e Types of antigens
e Antigen- antibody interactions
e Molecular background of autoimmune diseases
e Controlling balance of cytochine network as a therapeutic goal
e Gene-modified cell therapy in autoimmunity
e Biomimetic cell membrane coated nanoparticles
e Immunity and cancer
e Topics assigned to students

Pharmacogenomics (1403808) 3CR dxdasall dxiall 41iLa slaal)
e Definition of pharmacogenomics and pharmacogenetics
e Microbiome Pharamcogenomics
e Methods and tools employed for genetic testing
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Pharamcogenomics of relevant drugs and diseases
microRNAs
Other related novel topics

Bioprocessing (1403809) 3CR () piuail)

Mass & energy balances, fluid dynamics and heat & mass transfer

Microbial growth, kinetics and fermenter operation

Downstream operation

Case studies

Flow sheeting, Piping and instrumentation and materials used for construction of
bioprocess plants

Vessels for biotechnology application and design of fermenters

Design considerations

Selection and specification of equipment used for handling fluids and solids

Design of facilities for cleaning of process equipment used in biochemical industries
Utilities of biotechnology production plants, Process economics, Bioprocess validation
and Safety considerations

Advanced Specialized Course (1403810) 3CR adlia awadl ) Ba

Variable topics and assignments to be selected by the instructor in accordance with the
students research fields

Proteomics and Protein Engineering (1403811) 3CR <lisi g yal) i g duisi g ) Asila glaal)

3D structure determination of proteins

Directed evolution strategies

Chimeragenesis in protein engineering

Computational protein design

Principles of proteomics

Proteomics approach and techniques in identification of reliable biomarkers for
diseases

Application of proteomics in breast cancer diagnosis

Proteomics and post translational modifications of proteins

Advanced Molecular Biology (1403812) 3CR dadiial) dudy ad) L ol gl

Transcription in Eukaryotes

Transcriptional factors and post transcription modification and RNA editing
Translational coupling

Molecular aspects of apoptosis

Molecular aspects of cell cycle

Molecular aspects of signal transduction pathways
RNA splicing and ribozymes

Possible functions of introns & noncoding RNA
Biological roles of microRNAs and circulating free DNA
Molecular biology of stress and heat shock protein
Molecular aspects of oncogenes

Gene therapy & DNA repair
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Molecular aspects of oncogenes

Methods in Biotechnology (1403813) 3CR 4 gpal) Aiil) B dfiay 3k

Preparation of competent cells
Isolation of plasmids
Transformation

Isolation of restriction enzymes
PCR

Protein SDS-PAGE

Western blot

Advanced Fermentation Technology (1403814) 3CR 4asiiall saiill Lia gl ¢i<

Fundamentals of the fermentation Industry

New approaches of microbial cell’s immobilization (Nano, MOFS)
Types of fermentation processes (submerged and solid-state)
Characteristics and advantages of the SSF interface

Suspended cultures and Biofilms

Aerobic vs. anaerobic solid state fermentation systems

Novel designs of Bioreactors

Heat and Mass Transfer in Solid-State Fermentation Bioreactors
Extractive fermentation and new downstream technologies
Computer modelling of fermentation processes (Monod and alike)
Animal and Mammalian cell cultures

Microbial Fuel Cells

Biohydrogen Production

Advanced Bioinformatics (1403815) 3CR  daxiial) 43 gl 45 glaal)

Introduction to genes and proteins
Basics of programming

Homology modelling

Protein structure and PPI

Genome Browser

RNA sequencing

miRNA sequencing

Case Studies

Biological Waste Management (1403816) 3CR  cliliall i ol gl 5 Y

Solid Waste Management Stages

Bioactive phenolics production via waste treatment

Ellagic acid production

Large-Scale aseptic techniques for solid-state fermentation by aerobic microorganisms
Anaerobic Solid-State Fermentation

Filamentous Microbial Growth Dynamics on a Solid Matrix

Gas double dynamic solid-state fermentation technology

Technology Characteristics of Fluidized bed fermenter

Techno-economic of butanol extractive fermentation in multiphase fluidized bed
reactor
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e Liquor Fermentation

Food Biotechnology (1403817) 3CR 433 3U 45 gaal) L ol gi<il)
e Introduction to Food biotechnology and its importance
e Food analysis
e Food laws and quality assurance
e Fermented products
e Principles of food engineering
e Nutrition and Health
e Marine food biotechnology
e Plant food biotechnology
e Probiotics
e Preservation and food processing
e Recent advances from literature
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Selected Topics in Artificial Intelligence
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106




Cila glaal) L ol o€ 3 juicaalal) da pa &l ) el alel) o giaal)

Internet Technologies (1404701) 3hr: (<Y ba ¢l 6<9)
e Introduction

Network protocols

Types of internet connections

Client-side technology

Server-side technology

Email

Web technology

Web security

Web design

Internet security

Digital operations

Internet ethics

Cybercrime.

Analysis and Design of Algorithms (1404702) 3CR (<l ) sall arenal g Jala)

e Introduction to Algorithms

e Algorithm design and analysis, The running time of a program, Worst-case and
expected time complexity.

e Analysis of simple recursive and non-recursive algorithms.

e Searching, merging, and sorting.

e Introductory notions of algorithm design: Divide-and-conquer, Dynamic
programming Greedy methods.

e Graph algorithms. Depth-first search and breadth-first search shortest path
problems

Communication Systems and Computer Networks (1404703) 3CR
Slulall Gl y YLy ol

Introduction

Use of computer networks

Network Hardware

Network software

Reference Models & Example Networks

Network standardization

Theoretical basis of data communication

Guided and wireless Transmission media

Communication satellites

Selected Comp. & Comm NW topic

Data link layer

Information System Analysis and Design (1404704) 3CR (e sbaall alad avanai g Jila)
e Introduction to Information System Analysis and Design.
e Software development life cycle methods.
e Modeling system requirements.
e Principles and Elements of Software Design.
e Software quality.

107



Neural Networks and Genetic Programming (1404705) 3CR (il daw yall 5 sl CISLGN)

Introduction to Evolutionary Computing.
Fundamentals of Artificial Neural Networks (ANN).
Models of ANN ( with Tutorials ).

Learning algorithms for ANN ( with Tutorials ).
Implementations and Tools for Building ANN
Fundamentals of Genetic Algorithms (GA).
Implementations and Tools for Building GP.

Database Systems (1404706) 3CR (<bilull ae) & ala3)

Introduction to database processing & development.
The Entity-Relationship (E-R) model

The Semantic Object (S-O) model

Database technologies and application

The Relational model & Normalization

Database design using diffrent models.

Foundation of relational implementation

Structured Query Language(Sql)

E-Commerce Systems (1404707) 3CR (45 sty & jlaill alas)

Introduction to e-commerce

E-business and E-commerce

Electric payment system

E-government

M-commerce

Website Development for e-Commerce
E-Commerce Security

Electric customer relationship management
Research Topics in ecommerce

Multimedia Technology and Applications (1404708) 3CR (33asiall Jailu sl) chliulai ¢ Lia ol 91€5)

Fundamentals of multimedia, media and data streams, sound/audio, image, graphics,
video and animation.

Topics in data compression including coding requirements, source, entropy, and hybrid
coding, JPEG, H.261, MPEG, MP3 and etc.

Computer technology issues such as communication architecture, multimedia
workstations, cache systems, storage systems and optical storage.

Multimedia operating system issues such as real-time operation, resource management,
process management, file systems, and Multimedia networking.

Multimedia synchronization, presentation requirements, reference model, and
synchronization techniques.

Multimedia applications including digital libraries, system software, toolkits,
conferencing paradigms, structured interaction support, and examples from
video/audio/graphics conferencing

Network and Information Security (1404709) 3CR ( <le staall 5 Syl (yal)

Security problem in computing

Basic Encryption and Decryption
Monoalphabetic Ciphers (Substitution)
Polyalphabetic Substitution Ciphers
Transpositions (Permutations)
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Stream and Block ciphers

Cryptanalysis

Secure encryption systems

Public key encryption systems.
Merkle-Hellman Knapsacks
Rivest-Shamir-Adleman (RSA) Encryption
El Gamal and Digital Signature Algorithms
Hash Algorithms

Secure secret key (Symmetric) systems
The data Encryption Standard (DES)

Web Based Information Systems (1404710) 3CR (wasl) 4Sud e duindl e sladll alai)

Introduction to Internet
Semantic web

Web databases

System Architecture
Service based systems
Research topics

Data Structures (1404711) 3CR  <tlall JSLa

Course Orientation

Basic Concepts of Data Structures
Dynamic Memory Allocations
Some Common Data Structures
Binary Trees and Recursion
Complexity Analysis of Algorithms

Pattern Recognition (1404712) 3CR (&l e i yill)

Basics of pattern recognition systems and its application: An introduction
Probability review

Parametric &Non-parametric Techniques

Probability of error with normal distributions

Dimensionality Reduction

Linear transformation

The whitening Transformation

Eigen-Faces & Fisher-Faces.

Unsupervised learning, clustering techniques, and related applications
Linear and piecewise linear classifiers

Practical concerns and System evaluation

Data Compression and Ciphering (1404713) 3CR (bl i g Jasua alai)

A brief review of the basics of information theory, data compression .

The basic mathematical knowledge needed for source modeling.

Elements of source coding theory.

Introduction to lossless compression, Huffman coding, Arithmetic coding, dictionary
techniques, and context-based compression.

Lossless compression and lossy compression.

Rate distortion theory, sampling theory, scalar quantization, and vector quantization
and Lempel-Ziv coding) .

Practical compression methods (Huffman coding, dictionary coding, arithmetic coding,
and Lempel-Ziv coding)
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Transform Coding DFT, DCT, LZ78 , LZW wavelet, and Hadamard transforms.
Quantization and space sampling, interlaced and non-interlaced scanning,
quantization.

e Application to Multimedia compression.
e Introduction to distributed source coding (DSC) and compressive sensing.
e Confidentiality using Symmetric encryption.

Image Processing, Graphics and Visualization (1404714) 3CR (Ll s e s )il 5 ) sl Aallas)
e Image presentation.

Image filtering.

Image processing.

Graphics Principles.

Computer Vision.

Computer Simulation (1404715) 3CR (<lbuwlall slSlall)
e Introduction to computer simulation.
e Generation of pseudo random numbers.
e (Generation of stochastic variants.
e Simulation design.
e Validation of simulation model.

Selected Topics in Artificial Intelligence (1404716) 3CR (eliba¥) SMI &3 jlide Cile s 5a)
e Introduction to Al
e Other Topics are changeable accourding to the latest technological trends and their
contemporary applications for solving modern problems in artificial intelligence. The
course also includes modern engineering applications of Al in different fields.
Additionally, the course will examine the impact of the latest and advanced Al
technologies on our life.

Smart Decision Support Systems (1404717) 3CR (&S i Jall Jasl ac s alai)
Basic Foundations.

Architecture of DSS.

Modeling tools and techniques.

Introduction to smart components.

Building an initial prototype for Al-based DSS.

Search techniqus.

Case Study

Operating System Security (1404718) 3CR  Jsiill alai oyl

e Intruders: Intrusion Techniques.

e Intrusion Detection techniques.

e Password management Viruses & related threads.
e Firewall design principle.

Software Engineering (1404719) 3CR  <lisw yall divia
Software processes.

Project management.

Software Requests.

System models.

Software verification.
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Software Metrics and Quality Systems (1404720) 3CR  sasall akaiy ciliaa yull ciluld
Introduction to Software Quality.

Total Quality Management .

Software Development Process Models.

Process Maturity Framework and Quality Standards.
I1SO 9000.

Fundamentals in Measurement Theory .

Level of Measurement.

Some Basic Measures .

Reliability and Validity .

Measurement Errors.

Assessing Reliability.

Data Mining and Data Warehousing (1404721) 3CR (<blal ¢ )l 5 lilall e i)
e Introduction to data mining and data since
Methods of learning & classifications techniques
Cluster Analysis Basic Concepts and Methods
Neural Network, Backpropagation, Genetic Algorithms and fuzzy logic as a Classifier
Data warehouse and big data.
text mining, Applications

Advanced Programming (1404722) 3CR (4.l Zax )
e Introduction.
e Functional Programming with programing language
e Object-Oriented Programming with programming language.
e Web Programming Techniques.
e Network Programming.

Machine Learning (1404723) 3CR (Y alaill)

e Introduction to Machine Learning.
Introduction to Probability & Linear Algebra.
Types and Algorithms of Machine Learning.
Linear & logistic Regression.

Naive Bayes.

Neural Networks.

Deep Learning.
Bayesian deep learning.

Natural Language Processing (1404724) 3CR (Aeauhll cilalll 2allag)
e Introduction to Natural Language Processing.

Sentiment Analysis.

Text Analytics.

Feature Extraction.

Bag of Words Model

Machine Learning Fundamentals.

Introduction to Word Embeddings.

Computer Vision (1404725) 3CR (sl 4y )))
e Introduction to computer vision.
e Image Formation.
e Image Warping. Interpolation. Image Quality metrics.
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Image Filtering. Aliasing. Blurring, Sharping and Edge Detection. Gaussian kernel
and its derivatives. Scale-space pyramids. Thresholding.

Classical object recognition. Convolutional Neural Networks (CNNs). CNN
Interpretatability. GCN, Transformers

Fully convolutional networks. Up-convolution. Optical flow. FCNs for Stylization.
Segmentation.

Genereative Adversarial Networks (GANS). Image transformation networks. Super-
resolution.

Domain Adaptation and Generalisation.

Cross-modal: vision and language; sketch (recognition, retrieval and synthesis).

3D vision (feature encoding, reconstruction). Neural rendering.

Image deep learning models.

Video processing and analysis.

Cloud computing (1404726) 3CR (4xtaudl 4 all)

Introduction to cloud computing,

Cloud computing platforms and infrastructure.

Parallel programming distributed storage systems in the cloud.
Cloud Service Model.

Cloud Deployment Model.

Cloud Performance.

Cloud Security.

Selected Topics in Information Technology (1404727) 3CR

Quju\g;}&jﬁz@s)usabpﬁ

Introduction to Information Technology

This course’s Topics are focused on the study of various topics related to Information
Technology. It covers the latest technological trends and their contemporary applications
for solving modern problems. The course also includes modern engineering applications
of IT in different fields, as well as contemporary medical applications of IT.
Additionally, the course will examine the impact of the latest and advanced IT
technologies on the management of business, industry, and human resources.

Text mining (1404728) 3CR (u=asaill 4 cusiill)

Text mining and analysis techniques

Social media data analysis

Pattern discovery in textual data

Knowledge extraction from text

Text mining applications in decision-making
Natural language processing for text mining
Fundamentals of text mining

Algorithms and methods for text mining
Potential use cases of text mining.

Recommender Systems (1404729) 3CR (4 sill dalsil)

Introduction to Recommender Systems

Taxonomy of Recommender Systems

Techniques and algorithms for recommender systems
Evaluating Recommender System

Attacks on collaborative recommender systems
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Data Analytics (1404730) 3CR (<blall <3las)

Defining data, analytics and different analytics tools.
Types and properties of data sources.

Extracting, visualizing, and understanding data.

The data analytics cycle.

Investigating different types of data analytics.

Deep learning course content: (1404731) 3CR ( (amead) alaill)

Introduction and basics

Backpropagation training.

Optimization

Cross-validation, Evaluation, and Loss functions

Convolutional networks.

Topics in sequence modeling (Recurrent Neural Networks (RNN), Gating and attention
mechanisms, and Transformer)

Unsupervised Learning (Self-supervised learning, Autoregressive Models, Variational
Autoencoders (VAE), and Generative Adversarial Networks (GAN))

Any new paradigms related to deep learning
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Al-Based Decision Making (1404801) 3CR (sclibayl 1SA e ayiall ) jall Slas) 8 sacbual) alaill)

e Course Orientation

e Topic Selection / Discussions
e Research Topic Presentations
e Conclusions & Discussions

Advanced Computer and Network Security (1404802) 3CR (paiiall ilSudll 5 clulall (i)
e Advancements of Network Security

Application Layer Security (PGP)

Network Layer Security (IPSec)

Transport Layer Security (SSL)

Digital Signatures

Research Topics and Presentations

Database Mining (1404803) 3CR  (wllull ac) & & cuaxill)
e Web database concepts

Mining Relational databases

Mining web database

Clustering techniques

Applications of database mining

Research issues

Advances in Software Engineering (1404804) 3CR (Sbaw ) duaia 4 datiia Cle suia 5a)
e Critical systems specification

Application architecture

Object-oriented design

Quality management

Configuration management

Scenario — Based evaluation of software architecture

Distributed Systems (1404805) 3CR i—s ) sall oLaill
e Server design

Network programming

Naming

Storage system

Security of the system

Fault tolerance issues

Information Systems Policy (1404806) 3CR (<te slxall alai cilulon)
e Definition of terms related to systems policy
e Computer usage guidelines which include:
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o Authorization and security.

o Auditing and monitoring policy.

o Access to information systems
Software acquisition and distribution
E-mail usage policy
Unacceptable use of information systems
Privacy violation

Advances in Database Systems Design (1404807) 3CR

UL 2o @8 alal arenal 8 dediie Cile g ga
Introduction to database systems and its emphasis on Object oriented
Data modeling, transaction management, active mechanisms, and heterogeneous
database management systems
Studying existing database systems

Applied Computer Simulation and Modeling (1404808) 3CR <l Lavatill ¢ slSlaall culiylas

Introduction to CS and modeling

Studying existing models

Developing equations for basics models

Develop numerical tools to solve equation models

Research methods in information technology (1404809) 3CR le slrall Lia o) iS5 diny (il

Management information system: concepts
Marketing and manufacturing information system
Introduction to systems investigations

System analysis phases

Information systems design and implementation

Advances in Computer Vision (1404810) 3CR —ulall Zy5,ll 8 daaiis Cle guia e

Introduction to CV including low-level image analysis
Image transformation

3D image reconstruction

Motion and video analysis

3D object recognition

Human Computer Interaction (1404811) 3CR —ulally syl Jelds

Introduction to HCI

Understanding users and their tasks
Designing and building visual interfaces
Principles of design

The past and future of HCI

Case study
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Special Topics (1404812) 3CR (e’ Gl g 4a)

This course’s Topics are focused on particular topics related to new technology era
that is not related to any other course. It covers the latest technological trends and
their contemporary applications for solving modern problem:s.

Advances in Data Science (1404813) 3CR (<lilall » sle 3 daitia Cile guia ga)

Data querying, execution, and optimization
Getting and cleaning data

Performance tuning, monitoring, and optimization
Regression models

Practical ML

Developing data products

Selected Topics in Machine Learning (1404814) 3CR (Y alai 45 jlise cile s 0a)

advanced neural net and deep learning models, such as: ResNET, Zero shot, GAN,
LSTM.

Evolutionary and bio-inspired algorithms algorithms (like GA, EA, ES, PSO, ACO,
AlS) in search, optimization and classification.

Markov models, Kernel methods. SVM

Bayesin modeling

Machine learning in Industries and business.

Advanced Data Analytics (1404815) 3hr. (deasiall cublall cdlax)

Processing large datasets.

Extracting low & high-dimensional data.

Analytics — business Alignment.

Data analytics capabilities.

Capturing value with different types of data analytics.
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