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The general aims of the program are to:

\. Provide the students with specialized studies relevant to the basic sciences,
in which students are provided with educational foundation for a range of
careers in chemical sciences and their related industries.

Y. Practice the students on a range of skills and techniques related to
chemical sciences, to carry-out experiments using advanced techniques
considering risk management and safety requirements.

Y. Developing the student's employment skills, with understanding the
problems and developing appropuate solutions, which qualify them to
work in the production, che | sciences heldq and the relatcd industries.

¢. Practice students on
reviewing of qualit
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concepts of quality control assurance systems and their applications to
familiar situations.

.Instill in students the role of chemical sciences in society developments

with approaches that meet community needs taking into account
economic, environmental, social and ethical requirements.

. Enhance student's self-long life — learning, personal skills and attitudes

essential for successful performance, as a basis for future studies and
career development.

. Cooperate with industrial and service institutions through training and

providing consultations and professional services in the various fields of
applied industrial chemistry.

Intended Learning Outcomes (ILO’s) Aagiual) alaill Gy s
A. Knowledge and Understanding:

By the end of the program of the Industrial Applied Chemistry, graduates
must be able to demonstrate knowledge and understanding of:

\
v

\!

. The concepts of quality co

. The basic concepts, theories and techniques of relevant basic sciences.
. The related terminology, nomenclature and classification systems in

different topics of chemistry and their applications in industries.

. Theories, facts, concepts, fundamentals and the techniques related to the

different branches of chemistry and their industrial applications.

. Characteristics of the different states of the matter and elements including

trends within the periodic table and the related theories.

. The principles, procedures and techniques used in chemical analysis,

characterization and structural investigations of different chemical
compounds.

. The major types of chemical reactions, their characteristics, mechanisms

and their kinetics including catalysis.

. The principles of thermodynamics, quantum mechanics and radiation

chemistry including their applications in chemistry and industry.

. The constitution, properties of the different chemical compounds,

including the main synthetic pathways and mechanisms.

to familiar situations.
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V). The principles, procedures and equipment of unit operations and control
processes of chemical engineering.

\Y.The technologies of different synthetic fibers, polymers and
petrochemicals, inorganic minerals, nanomaterials and foods.

VY. General safety rules and codes of behavior in chemical laboratories.

)t Strategies and challenges involved in running business and demonstrate
entrepreneurship skills.

B. Intellectual Skills:

By the end of the program, graduates should be able to:

V. Differentiate between the different states of the matter, elements and
compounds based on the recognition and quantification of the properties.

Y. Interpret chemical data to confirm the chemical structures and determine
chemical composition of chemical materials and industrial patches.

Y. Propose mechanisms for physical and chemical processes relevant to
applied and industrial chemistry.

&

¢. Apply the wide range of relevant basic sciences and chemical knowledge
to identify industrial problems and find solutions for them.

°. Analyze the obtained chemical information using qualitative and
quantitative scientific methods.

1. Postulate mechanisms and procedures to handle scientific and industrial
problems.

V. Predict the efficiency of chemical, industrial systems and data processing
using computational software and mathematical expressions.

A. Expand their scientific curiosity and creativity within a broad range of
scientific disciplines.

C. Professional and Practical Skills:

By the end of the program, graduates should be able to:

. Report on the investigated data and processes, using appropriate
techniques considering scientific guidance.

V. Plan and conduct experiments.and processes applying standard laboratory

ethics.
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. Monitor by observation and Mmeasurements the chemical properties or

changes, including Systematic recording and technical reporting,

- Employ computational software and data—processing skills in handling of

chemical information and analysis of industrial data.

. Observe and maintain general safety rules and codes of behavior in

laboratories and industrial fields.

. Assist in conducting experiments and tests required for academic,

industrial and research laboratories.

. Operate modern analytical instruments, organize and manage effectively

scientific laboratories.

. Identify and implement the quality systems appropriate to selected

industry.
Apply statistical techniques to control the selected industrial systems.

General and Transferable Skills:

By the end of the program, graduates should be able to-

\

\!

. Use computers and internet for communication, data handling and word

processing effectively.

. Think independently, set tasks, responsibilities and mange problem

solving based on scientific standards.

. Communicate through report writing and presentation and participate in

seminars.

. Consider environmentally linked problem, society ethics and traditions,

with exhibiting the sense of beauty and neatness,

- Continue independent life-long learning, and get skills needed to

undertake appropriate further training of a professional nature in
companies and factories.

. Work effectively, both, individually and in a team to accomplish assigned
tasks and objectives. p

Apply the professional and etlfies
profession.
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In addition to the general attributes of Basic Science graduates, the Industrial
Applied Chemistry graduates must be able to:

\

. Demonstrate the concepts, basic knowledge, principles and theories

necessary for intellectual framework of chemistry, applied chemistry and
chemistry related subjects.

Understand the properties of atoms and molecules as well as the
relationship between structure and reactivity from fundamental to the
frontiers of current research.

. Draw on the facts and theories of physics and mathematics as tools

necessary to evaluate and express quantitative chemical information.

. Connect the theoretical background about chemistry and chemistry-

related subjects to the appllcabie field in industry, environment and
society.

. Work safely in a laboratory environment and possess the basic

understanding to chemical engineering, management, and quality control
processes that are relevant to applied chemistry.

. Design and conduct experimental work, critically evaluate the out-

comes, review and report on practice.

‘. Knowledge and Understanding

In addition, the general knowledge acquired by Basic Science

graduates, the Applied Industrial Chemistry graduates must demonstrate
knowledge and understanding of:

V0
V¥

. The major aspects of chemical terminology.
. The basic and advanced laboratory techniques for quantitative and

qualitative analysis in applied chemistry.

. Fundamental concepts, principles, reactions and technologies of

inorganic, organic, physical, and analytical chemistry.

. Synthesis and characteri aﬁ@n "m¢thods of inorganic and organic
y ‘ﬂﬂ\ g g

materials.
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V.. Safe working practice, in terms of managing chemical toxicity,
chemical stability and chemical reactivity, through knowledge-based
risk assessment.

2. Intellectual Skills

In addition, the intellectual skilly acquived by Basic Science gzadza =
the graduates of Industrial Applied Chemistry program should be able to:

¥.). Analyze problems in chemistry and chemical industry and §
appropriate methods to solve such problems

Y.V, Integrate and evaluate chemical information from wide varief
sources.

Y.¥. Criticize the techniques and theories to recognize the co

proper applications.

Develop connections between knowledge and understanding of

chemistry and chemical processes and products.

¥.2. Employ computational software and data PIOCRSSING 10 nferpret the
mmtended chemical information.

re,

3. Practical and Professional Skills

In addition, the practical and professional skills acquired by Basic
Science graduates, the graduates of the program must be able to:

¥»). Plan, carry out and monitor a series of experiments according to
standards for laboratory procedures and equipment that involved in
chemical and applied chemical investigations.

¥.¥. Correlate the laboratory-based practical experimentations with large-
scale industrial work via trainings and visits.

.Y, Carry out a competent research technical reports and presentations

related to basic and advanced chemistry and technological development.

- Handle chemical safely and conduct experiments and chemical
reactions in a safe manner taking into account risk assessment.

¥.e. Use appropriate software packages.

vt

.1, Participate in and review quality control processes, manage risks and
organize times to finish jobs,~ s

. General and Transferable

¢Y. Use information and comlpdfi echnplogy effectively.

and tHeir performing manner.

~ 8 s
qéﬁ 3

£,Y. Identify roles and respéfsi
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£,0

£,
£,V

£,

*. Get skills needed to undertake

. Think independently, set tasks and solve problems on scientific basis.
- Work in groups effectively; manage time, collaborate and communicate

with others positively.

. Consider community-linked problems, ethics and traditions.
- Acquire self- and long life-learning.

- Apply scientific models, systems, and tools effectively.

£,A,
£,4,

Deal with scientific patents considering property right.
Exhibit the sense of beauty and neatness.

appropriate further training of a
factories.

professional nature in companigs
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Courses of First Level

First Semester Js¥! Lol il Juail)

Level 1; Sem 1 Course Title Credit Hours

Code Preq. Obligatory Courses Lec. Prac, | Cred.
CHM101 | —eeeee- General chemistry 2 2 3
PHY101 | —oeeeee Properties of matter and heat 2 3
MAT101 | -—emee Calcuius 2 2 3
BOT101 | -——me- General botany 1 2 2
COM101 | ---- Y laldl salia 1 2 2
UN101 | s Scientific English language 2 - 2
UN103 | oeeeee Aleadl] dadlCa g Lad¥) 3 sha 1 1

Elective: Select two credit hour from the following
UN105 | coemee- I aladl) 1 - 1
VT T — Al B 1 - 1
UN109 C— Jae¥) Bl g iy 1 -
Total = 17 hours

Second Semester (AU il ull Juaill

[ Level 1; Sem 2 Course Title Credit Hours |
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM102 | .---- Introduction to Physical chemistry 2 2 3
PHY102 ——— Electricity and basics of electronics 2 2 3
MAT102 “mmem Differential equations 2 2 3
Z00102 | -—-- General zoology 1 2 2
COM102 | ----- ] Gladl iy 1 2 2
UN102 we—ee Bl 9 B 1aY) 5l 1 - 1
UN104 | .- PRATFERH & 1 1
Elective: Select two,credit hourfrom the following

UN106 [ —eoeev Jiashdiw IO 1

UN108 | el Mo al sl CLaST T 1 -
T - dEE Bl T 1 - 1

N\ e 77 Total = 17 hours
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Courses of Second Level

First Semester Js¥) ol i Juadl)

Level 2; Sem 1 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM201 | CHM102 Chemical thermodynamics 2 2
CHM203 | CHM101 Chemistry of main elements 2 2 3
’THM205 CHM101 | Principles of organic chemistry (1) 2 2 3
(Aliphatic)
CHM207 | CHM101 Principles of organic chemistry (2) 2 - 2
(Aromatic)
CHM209 | CHM102 Principles of analytical chemistry 2 2 3
CHM211 | CHM102 Electrochemistry (1) 2 - 2
CHM213 | CHM102 Chemical kinetics 2 2 3
I : Total = 18 hours

Second Semester (A ol jal) Juail

[ Level2; Sem 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM202 | CHM203 Chemistry of transition elements 2 - 2
CHM204 | CHM205 Organic chemistry (3) 2 2 3
(Bifunction & Stereochemistry)
CHM206 | CHM209 Instrumental analysis (1) 2 2 3
CHM208 | CHM211 Electrochemistry (2) 1 2 2
MAT202 | MAT101 Mathematical statistics 1 2 2
Elective: Select six credit hours from the following
BOT202 | BOT101 Introduction to microbiology 1 2 2
GE0202 e Crystallography and minerals 2 - 2
BOT204 | BOT101 Introduction tcj,biﬁﬁihn"&og,g 1 2 2
Z00202 | Z00102 Introductiof 16 entomology: | 2 2
[T N TR Total = 18 hours
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Courses of Third Level _
First Semester Js¥) ol all Juadl

Level 3; Sem 1 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM301 | CHM213 Surface chemistry and catalysis 2 2 3
CHM303 | -=emeeee Principles of industrial chemistry 2 . 2
CHM305 | CHM205 Organic chemistry (4) 2 2 3
(Reaction mechanism & heterocyclic)
CHM307 | CHM206 Instrumental analysis (2) 2 2 3
Elective: Select six credit hours from the following
CHM309 | CHM102 Phase rule and photochemistry 2 . 2
CHM311 ' CHM209 Water analysis and treatment 1 2 2
CHM313 | CHM101 Introduction to nanosciences 2 - 2
CHM315 | CHM206 Analytical Biochemistry 1 2 2
CHM317 | CHM202 Chemistry of materials science 2 - 2
Total = 17 hours

Second Semester AUl ol Al Juadl)

Level 3; Sem 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.

CHM302 | CHM208 Instrumental analysis (3) 2 2 3

CHM304 | CHM204 | Chemistry of natural products and raw | 2 2 3
materials

Elective: Select Ten credit hours from the following
CHM306 | CHM305 Chemistry and processing of 2 . 2
fertilizers and pesticides
CHM308 | CHM205 Chemistry and processing of oils and 1 2 2
fats

CHM310 | CHM313 Applications of nanomaterials 2 - 2

CHM312 | CHM202 Coordination and organometallic 2 - 2
chemistry

CHM314 | CHM102 | Solid state and applied radiochemistry | 2 - 2

| CHM316 | CHM207 Orgarijo-spectrostapy 2 . 2

CHM318 | —-- Phayhdcguticals chemitry 1 2 2

" [ Field trips. | - - -

\ Total = 16 hours
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Courses of Fourth Level ‘
First Semester Jg¥! ol ) Juaill

Level 4; Sem 1 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM401 CHM207 | Chemistry of polymers and synthetic 2 . 2
fibers
CHM403 CHM205 Petroleum chemistry and 2 2 3
petrochemicals
CHM405 CHM203 Cement and ceramics industry ¥ 2 v
CHM407 - Field training . 6 3
Elective: Select Six credit hours from the following
CHM409 | CHM305 Chemistry and processing of textile 1 2 2
and dyes
CHM411 | CHM209 Applied molecular spectroscopy 1 2 2
CHM413 | UN104 Small industries management 2 - 2
CHM415 | CHM301 Corrosion and metal protection 1 \ 2
CHM417 | CHM208 Food chemistry and analysis 1 2 2
CHM419 | CHM101 Applied theoretical chemistry 2 . 2
Total =17 hours

Second Semester (<Gl il il Juadl)

Level 4; Sem 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM402 . Essay & Research - 6 3
CHM404 | CHM308 Detergents and paints 2 2 3
CHM406 - Labs and quality management 2 . 2
CHM408 | CHM201 Industrial applications of thermal 1 2 2
analysis [
Elective: Select six credit hours from the following
CHM410 | CHM201 Unit operations and control 2 - 2
CHM412 - Forensic Chemistry 2 2
CHM414 . Environmental chemistry 2 - 2
CHM416 | CHM308 | Papgrindustry and printing materials | 2 2 3
CHM418 | CHM401 | / /'~ Polymets tethnology 2 - 2
| ol ield trips
| A7 > Total = 16 hours
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Level (1) — First Semester

CHM101: General Chemistry

This course covers different topics including: units and measurements,
electromagnetic radiations, photon energy, atomic spectra and atomic
structure, quantum numbers, electronic configuration and periodic table,
classification of elements and periodicity of properties. In addition to:
chemical bonding, Lewis structure, concept of the formal charge. theories of
chemical bonding (valence bond theory, hybridization and molecular orbital
theory) and chemical calculations. A brief introduction to organic chemistry
is also given including classification of organic molecules based on
functional groups. This permits the study of one functional group at a time.
The properties and reactivity of different functional groups are compared.

Practical.2 hrs: qualitative inorganic analysis: analysis of acid and basic
radicals, analysis of mixtures. Some organic chemistry experiments for
organic acids and its salts are carried out.

PHY101: Properties of matter and heat

This course covers: units and dimensions, dimensional analysis, vectors,
vibrating bodies, vibrating spring, motion in a circle, simple harmonic
motion motion in a vertical circle, satellite, elasticity, types of distortion in
solid bodies hooke's law, elasticity coefficients in solids, practical
determination of elasticity coefficients, surface tension, methods of
determination of surface tension, flow of fluids, thermometry and thermal
expansion, thermal expansion of solids and liquids, macroscopic description
of an ideal gas, heat and internal energy, units of heat, the mechanical
equivalent of heat, specific heat and calorimetry, latent heat.

MATI101: Calculus

'[‘his Course Covers different topics including' propositional and ])redicate

golutmn of linear equatloj;r"

variable functions contigu
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sketching, related rates linear approximation, and differentiation of
derivatives.

BOT101: General Botany

This course gives an opportunity to provide the students with comprehensive
principles and concepts underlying plant systematic and general genetics. It
includes topics in plant systematic that will enable students to gain
knowledge and understanding of the systematic position, structure and life
cycle of different plant groups including, viruses, bacteria, fungi, algae and
archegoniates. Also, this course provides an introduction to the principles of
mendelian genetics. The genetic systems of higher organisms and microbes
are described.

Practical: This course will include laboratory sessions covering the
inspection of the structure of individual organism of various plant groups
including bacteria, fungi, algae and archegoniates. In addition, the different
phases of mitotic and meiotic divisions will be inspected

UNI101: Scientific English language

This course is designed primarily to improve the student’s level in the
English language and through the consolidation of the basic linguistic
structure that preceded the study and training as well as through the use of
language and writing daily speaking. In addition, and course aims to
introduce the basic concepts and key technical terms in their field, and
through the texts for the view will include drills on the absorption and use of
specialized vocabulary and structures. Course includes four main parts:
reading, listening, speaking, writing and grammar.
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Level (1) — Second Semester

CHM102: Introduction to Physical Chemistry

This is an extension to General Chemistry and handles the topics; solutions
(types of solutions, properties of ideal and non-ideal solutions. vapor
pressure curves and colligative properties of solutions), simple chemical
kinetics, thermochemistry, chemical equilibrium and le-Chatelier's principle,
ionic and phase equilibria, concepts of acids and bases, electrolytes,
electrolytic conductance, oxidation-reduction process. States of the matter
including the gaseous state 3,01
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Practical, 2hrs: determination of some physical constants, and carry out some
simple kinetic experiments.

PHY102: Electricity and basics of electronics

This course covers basic theory and practical applications of electricity and
electronics through a combination of lecture and practical sessions. This is to
cover Network theorizing: Kirchhoff’s laws, mesh and nodal Analysis,
alternating voltage and current: currents and voltages, harmonics, sinusoidal
alternating quantities, sinusoidal quantities, single and phase circuits. Semi-
Conductor Materials: Intrinsic and Extrinsic Semi-Conductors; p-n junction,
junction barrier, applications of p-n dioxides, rectifiers; Transistors: junction
transistor, Transistors as amplifiers: electronic amplifiers, voltage regulation,
transistors-operation and characteristics, will be presented. In addition,
students will be trained to conduct virtual experiments.

MAT102: Differential equations

This course cover: definite and indefinite integrals, the fundamental theorem
of calculus and applications of definite integral, area arc length, volumes and
surfaces of revolutions differentiation and integrations of exponential,
logarithmic, trigonometric and transcendental functions, techniques of
integrations, and trigonometric and transcendental functions.

Z00102: General Zoology

This course will enable students to gain knowledge and understanding to
zoological principles relating to cells, organ systems, genetics, development,
physiology and environmental relations. Laboratory exercises illustrating
animal structure, physiology, embryology, and ecology.
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Level (2) — First Semester

CHM201: Chemical thermodvnamics

This course discusses the basic concepts, the applications and limitations of
thermodynamics, systems, work and energy, laws of thermodynamics (first,
second and third) with applications to systems having chemical changes,
fundamental equations, Gibbs free energy and equilibrium in multi-phase
systems. Clapeyron equation and phase equilibria with emphasize on the
chemical potential and chemical equilibria.

CHM203: Chemistry of main elements

The course discusses the structures and properties of main group elements (s
& p-block elements) including; alkali and alkaline earth metals, boron,
carbon and nitrogen groups, chalcogenes, halogens and noble gases.
Properties of elements based on atomic structure & electronic configurations,
trends of properties, basic chemistry of the main group elements, extraction
and different uses of these elements, nomenclature of simple inorganic
compounds.

CHMZ205: Principles of Organic Chemistry (1)

The topics covered in this course include nomenclature, structure and
reactions of alkanes, alkenes, alkynes, hydrocarbons, alkyl halides, and
alcohols, ethers and thio-compounds. Chemistry of aldehydes and ketones ,
carboxylic acids, nitrogen compounds and its derivatives and chemistry of
mono-saccharides.

Practical, 2 hrs: Scheme of simble organic materials.

CHM207: Principles of Organic Chemistry (2)

Topics generally include nomenclature, structure and reactions of benzene
and aromatic hydrocarbons arylhal ¢ henols, aromatic aldehydes and
ketoneb
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chemistry of polynuclear aromatic hydrocarbons (naphthalene, anth
phenanthrene, ...... ) will discussed.

TR CORITE; = 2T (AT & CITTURTT O FTHIE Y E I 1TETTIS 1T
their solutions.

CHM209: Principles of Analytical Chemistry

This course studies non-instrumental methods of quantitative chemical
analysis including volumetric methods which are based on equilibrium in
aqueous solutions such as; acid-base (including acid/base and buffer
systems), redox, precipitation and complex formation reactions.

Practical, 2hrs: Types of errors in chemical analysis, laboratory experiments
concerning the applications of these methods in chemical determinations and
problem solving. Models of volumetric analysis experiments including
neutralization reactions, oxidation — reduction reactions and precipitation
reactions are covered.

CHM211: Electrochemistry (1)

This course is introductory electrochemistry focusing on the spontaneity of
oxidation-reduction reactions, electrochemical cells (galvanic and
electrolytic cells), Nernest equation and standard electrode potential, activity
series, concentration cells, types of electrodes (gas-electrodes, metal/metal
oxide-electrodes, amalgam-electrodes and glass-electrode). batteries and
accumulators, fuel cells (principles, modes of action and types).

CHM213: Chemical Kinetics

This course explains the concepts of chemical kinetics, reaction rate,
molecularity and reaction order, factors affecting reaction rates, integrated
rate equations (first, second, third and pseudo-order reactions), effect of
temperature on reaction rate and Arrhenius equation, activation energy,
applications to simple and complex-rea
theories, concepts and theoried, of- ¢
applications.

, collision and transition state
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Level (2) — Second Semester

CHM202: Chemistry of Transition Elements

The scope of this course is the general properties and coordination chemistry
of transition metals (d & f-block elements) including the definitions, periodic
properties based on electronic configuration (valence, common oxidation
states, atomic radii, ionization energies and standard oxidation potentials).
Emphasis is placed on the chemistry of the transition metals, extraction,
indusirial and biological importance of transition metals.

CHM204: Organic Chemistry (3)

Part 1, 1hr (bifunctions organic compounds):

This is a study of the properties and reactivity of carbon compounds
containing more than one functional e.g. dienes, unsaturated alcohols,
unsaturated carbonyl compounds and acids, compounds containing active
methylene groups.

Part 2, 1 hr (stereochemistery): this part will cover description of structure.
configuration and conformation of enantiomers and diastereomers, formation
of racemic mixtures (its properties and separation). Stereochemistry of
molecules with double bond and study of several examples of asymmetric
synthesis.

Practical, 2 hrs : Scheme of liquid organic samples and detection of mixtures.

CHM206: Instrumental Analysis (1)

This course concerns with the spectroscopic methods of analysis and
discusses the nature of radiations, spectral regions and interactions of
radiations with the matter, basic components of spectroscopic instruments,
UV-Visible absorption spectrophotometry and Beer's law, IR-
spectrophotometry, mo]ecular/, ,.‘«_l_q_mi‘\n@\zscence (fluorometry), flame
photometry, atomic absorption And emission spectroscopy, X-ray techniques,

refractometry and polarimet \app (,iatidh of these techniques in.
" W A g
W /.
>/,
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CHM208: Electrochemistry (2)

This course continues discussion of the fundamentals of electrochemistry
with emphasize on the nature of electrode reactions, coupled chemical
reactions and adsorption-phase formation, Nernest-Plank equation, Faradic
and non-Faradic processes, the ideal and non-ideal polarized electrodes,
electrical double layer, factors affecting rates of electrode reactions, over
potential polarization, mass transfer, Butler-Volmer and Tafel equations,
more complex electrode reactions, Dc-polarography and cyclic votammetry
(theory and applications).

MAT202: Mathematical Statistics

This course cover: descriptive statistics, measures of central of tendency,
measures of spread, frequency distribution and graphical representation,
cumulative frequency distributions, descriptive statistics for grouped data,
coding of the data, elements of univariate and bivariate probability
distributions, definition and elementary proprieties of characteristic
functions, moment generating function, probability generating function,
basic concepts of inferential statistics, and analysis of variance.

GEO202: Crystallography and Minerals

The course will provide a basic knowledge in crystallography and
mineralogy, as well as, on the economic significance of mineral deposits. So
Students will be able to identify and understand the twenty-two classes of
crystals, and to differentiate between minerals and to imagine its crystals in 3
dimensions. Insights on the optical properties of minerals and the use of
polarized microscope which is essential for mineralogy will also be trained.
How to solve some crystallographic and mineralogical problems is also
discussed.

BOT202 Introduction to Microbiology

This course introduces the w’gﬁsm prm iples of microbiology examining the
mlcrobes that 1nhab1t our, " nep-an\d th'.:_' effect on the biosphere, and study
Hcu e r}}aﬁ asis on the biology of bacteria.
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viruses, fungi and protozoan parasites required for the future battle against
infectious diseases worldwide, understanding the environmental importance
of microbes and to exploit them for food production, biotechnological and
industrial applications. The course will also cover pathogenic potential of the
organisms that cause disease, aspects of the biochemistry, physiology and
genetics of microorganisms.

BOT204 Introduction to Biotechnology

This course is designed to give students both a theoretical background and a
working knowledge of the instrumentation and techniques employed in a
biotechnology laboratory. Emphasis will be placed on the introduction of
foreign DNA into bacterial cells, as well as the analysis of nucleic acids
(DNA and RNA) and proteins.

700202 Introduction to Entomology

Entomology is an introduction to insects and their allies. Topics include
morphological and anatomical adaptations, evolution, classification,
identification, ecology, social applications, epidemiology and medical
applications. Their relatives' causation of economic loss, impacts to well-
being and transmission of disease pathogens to domestic and companion
animals and wildlife, as well as health and well-being of humans through
occupational or recreation exposure are discussed.

Level (3) — First Semester

CHM301: Surface Chemistry and Catalysis

Introduction to surface and colloid chemistry with emphasize on types and
properties of interfaces (liquid-gas, liquid-liquid, gas-solid and solid-liquid),
adsorption of gases and adsorption from solution, properties and types of
colloid including classification and preparation, electrical aspects of surface
chemlstry and stablhty of colloLd _emulsions and m1cellar solutlons

homogeneous and hetero
reactions are discussed:
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chromatographic methods in quantitative and quantitative determinations,
with emphasizes on the industrial applications of such techniques.

CHM309: Phase rule and Photochemistry

The course discusses the basic concepts and derivation of phase rule, one-
component system (water system, carbon dioxide system, sulfur system),
two-components  systems, liquid-liquid and liquid-vapor equilibria
(completely miscible, partially miscible and immiscible liquids), solid-liquid
equilibria and euletic systems, congruent, preotectic and solid solutions,
three components systems and salting out.

This course also discusses the electronic transitions and selection rules,
electronically excited states, photophysical and photochemical pathways
following electronic excitation, fluorescence lifetime and quantum yield,
types of fluorescence, fluorescence quenching, photochemical reactions and
photosensitization. The course will also provide the basic theory and
concepts behind laser chemistry, covering the operation of lasers, features of
various sources and commonly used techniques as well as the applications of
laser in industry, environmental studies, biology and medicine.

CHM311: Water analysis and treatment

This will provide an overview on the sources of water (ground water, upland
lakes, rivers, canals and low land reservoirs, rainwater, atmospheric water,
desalination of sea-water), importance of water in life, water cycle, types of
water to be treated as well as the types of contaminates to be treated and
methods of water treatment including; ultraviolet light, filtration, water
softening, reverse osmosis, ultra-filtration, deionization and powdered
activated carbon treatment.

CHM313: Introduction to Nonanoscience

This course will explore the underlying science behind nanotechnology, and
to provide a comprehepsivedveryl 8w of synthesis methods of nanomaterials
including inorganic pane

¥Japd nanocomposites ranging from ‘top-

W Hot om-up” and self-assembly. The course
2/ ’
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will also cover different methods for characterization of different
nanostructured materials. In addition, new properties at the nanoscale as the
finite size effects, called quantum size effects, playing a crucial role in
determining the physical and chemical properties, e.g. electronic structure,
charge-transport mechanisms, optical and mechanical properties will be
covered.

CHM315:_Analvtical Biochemistry

Introduction to biostudies including characterization and quantitative
analysis of biomolecules by using various analytical methods including
biosensor, electrophoresis, mass spectrometry, fluro-immunoassays, blood
gas analysis, cell counting, automatic analyzers.

CHM317: Chemistry of materials science

This course is for aims to understanding of the concepts and practices
employed in the science and technology of advanced materials. Metals,
ceramics, polymers and composite materials will be covered. The course
shows that the behavior of materials is directly linked to their fundamental
structures, and how structures and hence properties may be altered through
processing. Properties, processing, design and environmental protection and
degradation will be considered. Examples of recent applications of novel
materials will be given. Advanced techniques available for materials
characterization will also be introduced.

Level (3) — Second Semester

CHM302: Instrumental Analysis (3)

This course discusses in details the t_heoretlcal bases, vahdlty de31gn and
applications of the elgptrochemlca_
potentlometry and iofi75€lective elet

~
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CHM304: Chemistry of Natural Products and Raw Materials

Sweetners - sucrose, glucose, fructose, lactose and alditols. Natural
intensive sweetners. Chemical transformation of sucrose, biochemical
transformation of sucrose. Utilization of glucose. Utilization of fructose.
Cellulose. Industry of esters and ethers of cellulose. Starch. Chitine,
pectins, hemicellulose. Lignin. Gums and exudations. Heparine, insulin,
essential fatty acids, glycogen, gelatin. Recoverable fuel sources.

Practical, 3 hrs: Element test and general scheme for identification of organic
materials.

CHM306: Chemistry and Processing of Fertilizers and Pesticides

The course aims a comprehensive study to the different fertilizers and
means of production from raw material. In addition, important pesticides
and herbicides such as organo-phosphorus and halogens will be studied.
The effect of these compounds will be shown from environmental point of
view. This course discusses rationale behind the development of pesticides,
physical and chemical properties as well as their use, modes and site(s) of
action in relation to chemical properties, uptake, translocation and
metabolism in target and non-target organisms, the principles of assessing
pesticide selectivity, development of pesticides in industry and public
institutions, formulations of pesticides and use of adjuvant to enhance
efficacy, aquatic and terrestrial ecotoxicology in relation to pesticide loads,
intentional and not intentional discharge in the environment and risk
assessment of the pesticide use.

CHM308: Chemistry and Processing of Oils and Fats

This course describes the structure, classification, Chemical and physical
characteristics of fats and oils. It gives impart knowledge on isolation and
purification of fats and ofs.Tt-deals with the manufacture of these classes of
products and its use’J""--Zﬂjiéffe
The impact of oil 4r ted
also studied.
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CHM310: Applications of Nanomaterials

Emphasis is placed on understanding the properties of nanostructures that are
utilized in advanced engineering applications, including catalysts for fuel and
solar cells, biomass conversion, carriers of drug delivery, and inorganic
membranes for gas separation. The course will also provide the necessary
background for understanding key applications in the areas of smart
materials. devices and sustainability: sensors, solar cells, optoelectronics,
nanophotonics, and in the biophysics and biomedical fields.

CHM312: Coordination and Organometallic Chemistry

This course explains nomenclature, structure, properties, and reactivity of
coordination compounds. Topics include theories of metal-ligand bonding
(crystal field theory and molecular orbital theory), electronic spectra,
detection and structural ‘determination of complexes, isomerism among
inorganic complexes and its stability, biological and industrial applications
of coordination compounds. The course also focuses on the nature, bonding,
structure and reactivity of organometallic compounds including; alkyl and
alkene complexes as well as those containing delocalized cyclic systems. The
synthesis and applications of organometallic compounds in industrial,
biological and catalysis is discussed.

CHM314: Solid State Chemistry and Applied Radiochemistry

This course provides the bases of crystallography, polymorphism in solids,
defects in solids, the exciton concept, intermediate states of solids,
amorphous materials, liquid crystals, band theory of electronic structure,
semiconductors, photovoltaic devices and techniques in solid state chemistry.
Introduction to the production and decay of radioactive nuclides, the
structure and properties of nuclei, and the applications of nuclear and
radiochemical techniques to current scientific problems.

-~ o
e

Yeetrosco u.

CHM316: Or

anic Sp
e '@ectro&cﬂgpl techniques used in the determination

€mphagize on the interpretation of spectra
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including nuclear magnetic resonance, ultraviolet, infrared and mass
spectroscopy.

Practical, 2hrs: Experiments for detection of & and € of some coloured
materials.

CHM318: Pharmaceuticals Chemistry

This course will cover the actual status of chemical applications in
pharmaceutical industry. It will include introduction to drug discovery, drug
action, drug design and distribution, acid —base properties, design and
synthesis of selected organic drugs. Emphasis is placed on heterocyclic
chemistry, mechanisms of drug decomposition, mechanisms of actions, and
stereochemistry as they relate to drug action. Molecular physico-chemical
phenomena are described which pertain to biological events. The course will
cover the pharmaceuficals expressed in plants, particularly the use of
transgenic plants as functional neutraceuticals. Other topics may include the
characterization and bioanalytical aspects of pharmaceutical drugs and
maintaining high standards in quality assurance of products.

Level (4) — First Semester

CHM401: Chemistry of Polymers and Synthetic Fibers

This course describes various methods for classification, synthesis and
characterization of the most important polymer types. It also discussed the
manufacturing techniques such as radical, cationic, anionic polymerization;
copolymerization; Ziegler-Natta polymerization; step growth polymerization;
suspension and emulsion polymerization. It deals with different types of
synthetic fibers such as polyamides, polyesters, acrylics and poly-olefins and
the types of dyes that applied to each fiber. This is introductory course to
macromolecules and synthetic polymers including free radical and ionic
polymerization, molecular weights distribution, mechanical and viscoelastic

,réfin'relaﬁ to utilization, terms and concepts of

N

addition, condensationyJfaf d ring, opehing polymerization. Synthesis of
g-li'i_ii,bn hip 'petween physical properties and

f
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molecular structure of polymers as well as additives that improve the
properties of plastics.

CHM403: Petroleum Chemistry and Petrochemicals

This course provides general idea about the importance, occurrence and
origin of petroleum, composition and specifications of crude petroleum and
its products as well as some physical aspects concerning petroleum fuels,
manufacturing processes, oil refinery and separation processes, production of
motor and jet fuels, cracking, reforming, isomerization, refining and treating
processing, petrochemical industries and petrochemistry in everyday life.

CHM405: Cement and Ceramic Industry

This is an introductory course to materials science and concerns with ceramic
and cement raw materials, their beneficiation and characterization, crystal
structure of ceramics and glasses, structural defects and types of ceramics
and glasses as well as their fabrication technology, properties of ceramic and
glass materials (mechanical, thermal, electrical, optical, magnetic and
chemical), ceramic composites and cements, composition, reactions and
manufacturing are discussed.

CHM409: Chemistry and Processing of Textile and Dyes

This course provides the fundamentals of textile fibers including fiber
structure, properties, identification, classification (cellulose, cotton flax,
hemp jute-man-made, rayon acetate and triacetate protein, wool and silk
mineral fibers) man-made fibers, processing of textiles (purification and
preliminary singeing, designing, scouring, bleaching and mercerizing
dyeing) and kinds of forces by which dye molecules are bound to the fiber.

This course offers correlation of color and chemical constitution, synthetic
routes for popular dyes of important types, electronic mechanisms for
reactive dyes, chemistry of dye mteracnons with llght sthmg and other in-
use influences, economic 0
dyes (nitroso, nitro, azo, j;a '
and reactive dyes), mec
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color specification, measurement, control, applications of color science to
textiles, plastics, and color reproduction.

CHMA411: Applied Molecular Spectroscopy

This course provides discussion for electromagnetic radiations and
interactions between light and matter, theoretical bases of resonance
spectroscopy, rotational spectra of diatomic molecules, IR- spectroscopy,
vibration of diatomic vibrating rotary, Raman spectroscopy, electronic
absorption spectroscopy of atoms, diatomic and polyatomic molecules as
well as applications of spectroscopy to structural investigations.

CHM413: Small Industries Management

This instruction is provided so that student will study what management is
within the context of the contemporary business environment in the field of
small industries. Student will discuss the management of human resources,
production, marketing and finance. Additional areas of study will be time
management and indexing and filing systems. Application of management
principles to lab organization, budget preparation, purchasing processes,
inventory control, preparation for inspections, project management, advisory
servicing will be discussed.

CHM415: Corrosion and Protection of Metals

This course covers important topics of electrochemistry including: electrode
potentials, electrochemical galvanic and electrolytic cells, metallurgical
elements, alloyed steels, metallic corrosion in various environments,
passivity and polarization phenomenon, atmospheric corrosion, corrosion in
soil and in dry gases, hydrogen evaluation and oxygen reduction corrosion,
electrochemical corrosion, corrosion types influenced by mechanical factors,
corrosion protection by i
protection, surface
diagrams of some i

ating Totftdorrosion protection, and potential pH
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CHM417: Food Chemistry and Analysis

The course aims to present basic information on the composition of foods
and the chemical and physical characteristics they undergo during
processing, storage, and handling. Food additives, regulatory control of food
composition, quality and safety, would be emphasized. Role of water in food
properties, Lipids, functionality of proteins, enzymes and carbohydrates
serve many functions in foods, so, those would be also reviewed. Techniques
relevant to compositional analysis of foods are going to be introduced to
enable students for demonstrating practical proficiency in food analysis.

CHM419: Applied Theoretical Chemistry

This is introductory theoretical chemistry with an emphasis on the
fundamentals of quantum mechanics, potential well, hydrogen atom, many-
electron atoms, Hartree-Fock approximation, diatomic molecules, neutral
molecules, application of quantum mechanics to solve problems in
chemistry, investigation of electronic structures of atoms, molecules,
compounds, and explanation of reaction mechanism, spectroscopy and
molecular structures.

Level (4) — Semester (2)

CHM402: Essay & Research

This course is designed to give students the chance to work on a special
project to demonstrate their critical scientific thinking skills by reviewing
literature, designing experiment, writing report in the format of mini-review
or journal paper, and presenting a poster in verbal scientific language.

CHM404: Detergents and Paints

This course describes surfactants (chemistry, theory, and application) and
chemical structures of commercially available surfactants. The course covers
both scientific and technical aspects of detergents and cosmetics
manufacture. The active ingredients and additives involved in this industry
are studied with its sz@’é{ive\pr ﬁ

. The course will cover miscellaneous
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application of soap-based products, testing and evaluation of soaps,
chemistry and technology of synthetic detergents (anionic, cationic, non-
ionic, and amphoteric), detergent additives and modern trends in detergent
formulations, testing and evaluation of synthetic surfactants. In addition, this
course includes definitions of paint components such as pigments, vehicles,
binders, thinners, solvents, and paint additives. It discusses types of paint
drying and curing methods, such as solvent evaporation, air and moisture
curing, and catalytic action, heat conversion, and chemical crosslinking. Also
it studies the technology of synthetic resins like polyesters, polyurethanes,
UF. MF, epoxy, silicones, and rubber resins.

CHM406: Labs and Quality Managements

This course describes: general concept of quality (products, services),
quality ~parameters, customer International standardization, legislation
models for quality assurance, quality policy and planning, management,
organization and personnel, general terms used in quality management,
elements of quality system: identity, impartiality, independence, integrity
elements of quality system: quality manual, quality control, handling of test
samples accreditation of testing laboratory, laboratory assessment, criteria
and rules methods of QC: blanks, recovery, evaluation of repeatability,
control charts validation of analytical methods, system suitability tests,
calibration, traceability and reference materials; errors in analysis inter-
laboratory  test comparisons, proficiency testing, sampling of food
commodities, environmental sampling, sampling plans interpretation of
laboratory data, data validation, archiving and data accessibility.

CHM408: Industrial Applications of Thermal Analysis

The Course will provide a comprehensive overview of definition and
theoretical bases of thermal analysis techniques and overview of the latest
developments of the main thermal analysis techniques including DSC,
modulated temperature DSC, fast-s DSC, TG, evolved gas analysis,
thermomechanical and dydamic —th mnomechanical analysis, sample

controlled techniques anf’/mi
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applications in quality control and characterization of materials in polymers,
pharmaceuticals, electronic, cosmetics, ceramics, and alloys are included.

CHM410: Unit Operation and Control

This course introduces unit operations used in reaction and separation
processes in the standard chemical processing. The aim of this course is to
acquire basic knowledge about modeling and unit operations which is
essential to understanding how chemical processes are structured, designed,
and operated. It also provides an opportunity to learn about the basic
techniques of material balances, models of equilibrium stages and mass
transport for calculating separation operations and their practical applications
in chemical industries.

CHM412: Forensic Chemistry

This course is an introduction to the use of science and the scientific method
and techniques in law and criminal justice, with detailed examination of the
techniques of forensic chemistry including organic, inorganic, and
instrumental analysis. Topics include gunshot residue, drugs and toxins,
paint, arson and explosives, and biochemical methods such as
clectrophoresis, quality assurance, courtroom testimony, laboratory
accreditation, and analyst certification will be discussed.

CHM414: Environmental Chemistry

This is an introductory course in the chemistry of environment. The chemical
nature of environmental processes is examined with a major focus on
atmospheric and aquatic chemistry, urban pollution, climate change, and acid
rain. In addition, the use and environmental fate of heavy metals, chlorinated
organic chemicals, and pesticides are discussed. The different techniques
used in pollution analysis are given.

CHM416: Paper Industry and Printing Materials

This course describes na-re-;_,vf-ha;s{ and its important properties (air
permeability, absorbencyy ;an pa ncy—pH fiber direction) as: a) a printing
materials and b) a pac atef-;al, Céhemistry of paper and board raw
e Y J
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materials, manufacture of paper, and structure of wood (mechanical,

chemical, mechanochemical, screening, cleaning and bleaching) will be

covered. Different types of pulp and uses of non-fibrous components of

paper the paper, and machine-finishing operation (calendaring, laminating-

coating) will also described. Coating, paper properties, testing-general

requirements of printing paper, economics of paper Manufacture-Egyptian
| standards will be highlighted.

CHM418 Polymer Technology

Through this course, the students will be able to understand and learn
technical knowledge in polymer materials like plastic, rubber, latex, their
quality control, designing and production. So this course prepares the
students to apply the knowledge gained to solving the problem faced by
polymers industry related to its production and applications, including those
aspects of processing, structure and properties of polymers needed in
materials engineering desig ing these materials.
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