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The general aims of the program are to:
1- Give graduates the scientific, technical knowledge and skills in the fields
of biochemistry and microbiology.

2- Qualify students in biochemistry and microbiology and provide them with
modern theories and technical skills in these fields.

3- Prepare students to pursue research in each of these fields.
4-Instill in students the role of biochemical and microbiological sciences in

society developments with approaches that meet community needs
considering economic, environmental, social, and ethical requirements.

5-Provide students with a set of generic skills to develop their personal
skills.

6- Develop the student's employment skills, with understanding the problems
and developing appropriate solutions using the proper scientific methods,
which qualify them to work in the production, biochemical and
microbiological fields.

Intended Learning Outcomes (ILO’s) 433giual) alatll cila A
A. Knowledge and Understanding:
By the end of the program the graduates should be able to:

1. Demonstrate knowledge and comprehension of the theories, facts,
concepts, fundamentals, and techniques related to the fields of
biochemistry and microbiology.

2. Acquire essential knowledge in mathematics, physics, biology, chemistry,
statistics, and other collateral subjects to understand the advanced and
contemporary topics of biochemistry and microbiology.
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Exhibit familiarity with the principles and procedures used in biochemical
analyses as well as in the characterization and structural investigation of
compounds.

Characterize the bimolecular nature and behavior of the biochemical
groups in different organisms.

Appreciate the concepts of bio-diversity and maintaining natural resources
Explain fundamental principles of Microbiology emphasizing Mycology,
Bacteriology, and Virology.

Describe the role of microorganisms in our daily life.

Recognize diverse aspects of the fields of microbiology, biochemistry,
ecology, genetics, molecular biology, pathogenicity, phylogeny, and
industrial application of microorganisms in different fields.

Intellectual Skills:

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

l.

Discuss subject- related theories and assess their concepts and
principles.

. Analyze, evaluate and interpret qualitative and quantitative

scientific data relevant to the various subjects of biochemistry
and microbiology.

. Develop lines of argument and appropriate judgment in

accordance with scientific theories and concepts in the area of
study.

Postulate and deduce mechanisms and procedures to handle
scientific problems and choose optimum solutions for
biochemical and microbiological problems based on critical
thinking.

Construct several related and integrated information to confirm,
make evidence, and test hypotheses.

Assimilate ideas of the subject-related topics: bacteriology,
mycology, and virology as well as essentials of microorganisms
and classification.
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7. Appraise the evolving state of knowledge in a rapidly
developing field of microbiology and molecular biology and
applications of biotechnology.

C. Professional and Practical Skills:
By the end of the program, graduates should be able to:

I.

Plan and conduct investigations using appropriate techniques
relevant to the fields of biochemistry, microbiology and write
structural reports on the data in accordance with the standard
scientific guidelines.

Solve problems related to the fields of biochemistry using a range
of formats and approaches and employ appropriate techniques and
tools in accordance with scientific ethics.

Handle chemical samples and biomaterials safely and conduct risk
assessments considering their physical and chemical properties to
avoid hazards associated with their use.

Employ standard laboratory procedures, instruments, and
techniques used in biochemical investigations.

Apply mathematical and computational tools to analyze and
interpret experimental data in terms of theories relevant to
biochemistry and microbiology.

Consider variations inherent in dealing with biological materials
such as sample size, accuracy, precision, and calibration.

Select and apply a range of practical skills relevant to the chosen
areas of biochemistry and microbiology.

D. General and Transferable Skills:
By the end of the program, graduates should be able to:

I.
2.

Use information and communication technology effectively.
Identify roles and responsibilities, delegate tasks, and set clear
guidelines and performance indicators.

Think independently and solve problems on a scientific basis.
Work in a team effectively, manage time, collaborate, and
communicate with others positively.

Address the community-linked problems with considerable
attention to community ethics and traditions.
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6. Acquire self - and lifelong learning.
7. Deal with property rights legally and ethically.
8. Give an oral presentation. — communicate in written, verbal,
graphical, and visual forms.
9. Work with others as a part of a team to collect data and/or produce
reports and presentations.

National Academic Reference Standards (NARS)
bl A ) dapalsY) ulaall

In addition to the general attributes of Basic Science graduates, the
biochemist and microbiologist graduates must be able to:

1. Be acquainted with the molecular basis and chemistry of the
processes that take place in cells and organisms.

2. Work safely in a laboratory environment and possess the basic
competencies necessary for a range of practical biochemical and
microbiological techniques.

3. Apply statistical skills in the manipulation and presentation of
biochemical data.

4. Analyse biochemical data to characterize biomolecules and assess
the activity of biochemical processes.

5. Understand life’s basic processes in relation to organisms and
ecosystems.

6. Recognize, understand, and assess different levels of organization
in biological systems.

7. Identify and characterize different communities and ecosystems
supporting the biological organism.

8. Be acquainted with modern subjects and bio-techniques.
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1. Knowledge and Understanding

In addition to the general knowledge acquired by Basic Science graduates,
the biochemist and microbiologist graduates must demonstrate knowledge
and understanding of:

1.1.

1.2.

1.3.

1.4.

L.5.

1.6.

1.8.

1.9.

The fundamentals of sciences relevant to biochemistry and
microbiology.

The basic knowledge of molecular biosciences, including
biochemical and microbiological processes, genetics, molecular
biology, and cell biology.

The principles and limitations of practical techniques, and
methods related to biochemical and microbiological
investigations.

The structures, assemblies, and functions of biological
macromolecules and how they conduct and control the
biochemical processes.

Mechanisms of the key metabolic reactions involved in the
biochemical processes as well as the relation between
biochemistry and cellular and organismal processes.

The key processes involved in the control of the arrangement and
expression of genes.

Life of representative Taxa in different disciplines from cellular
to organism.

Physiological aspects of organisms.

1.10. Processes and mechanisms in different ecosystems.

1.11. Theories are applied for interpreting and analyzing biological

information.

1.12. Complexity and diversity of organisms through the study of

genetics, developmental stages and evolution.
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2. Intellectual SKkills

In addition to the intellectual skills acquired by Basic Science graduates, the

graduates of the biochemist and microbiologist program should be able to:

2.1. Use computational soft wares in simulation studies to
understand, confirm and optimize his/her practical techniques.

2.2. Integrate and link information across different approaches
studied in different areas of biochemistry and microbiology.

2.3. Classify and elucidate mechanisms of biochemical and
microbiological processes.

2.4. Formulate data and select the proper mechanism for their setting
within a theoretical framework

2.5. Assess the interrelationships and the impact of a specific
organism on its ecosystem

2.6. Evaluate the ecosystem, its conservation, economics, and
sustainability.

2.7. Interpret biological data and respond to a variety of information
sources.

3. Practical and Professional Skills

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

3.1. Use advanced biochemical and microbiological techniques and
methods relevant to molecular biosciences in a safe, logistical,
and ethical manner.

3.2. Conduct standard laboratory procedures involved in biochemical
and microbiological analysis and synthetic work as well as
industrial applications.

3.3. Consider variations inherent in dealing with biological materials
such as sample size, accuracy, calibration, and precision.
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3.4. Use computational packages and statistics in data handling and
manipulation of biochemical and microbiological information.

3.5. Solve Biological problems by a variety of methods including
computers and other recent tools.

3.6. Collect, record, and analyze biological data using appropriate
techniques in the field and laboratory.

3.7. Apply field and laboratory investigations of living systems in an
ethical and responsible manner.

3.8. Select a representative sample considering its validity, accuracy,
and reliability during collection.

4. General and Transferable Skills

4.1. Use information and communication technology effectively.
4.2. Identify roles and responsibilities, and their performing manner.

4.3. Think independently, set tasks, and solve problems on a
scientific basis.

4.4. Work in groups effectively; manage time, collaborate, and
communicate with others positively.

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

4.7. Apply scientific models, systems, and tools effectively.

4.8. Deal with scientific patents considering property rights.

4.9. Get skills needed to undertake appropriate further training of a
professional nature in companies and factories.
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Foundation Year

Level One - First Semester

Level 1
eve Course Title Hours
Semester 1
Code |Preq.| Obligatory Courses  4:ba) &iys8 | Lec. | Prac. | Cred.
------ VHyai| 2
Bot101 Botany (1) (e 2 | 3
Zool01 | --—-- General Zoology ple Oles | 2 2 3
Chm101 | ---- General Chemistry 1 Ve plias | 2 2 3
Mat103 | ------ General Mathematics  4ale cilualy 2 2 3
Phy103 | General Physics Ll sl | 1 2 2
Aalad) 4 pudaiyy Aall | 2 - 2
i101
Unil0 Scientific English
AV @ Ral) Cpe Opidalina (s b LA 3Ag JLER) &) ) j8a
Unil03 | . Environmental Culture A b | - 1
Aduld g i | 1 - 1
Unil05 | - , , el Ml &)
History and Philosophy of Sciences
3L g 3 Y gl | 1 - 1
Unil07 | ------ Principles of Management and
Leadership
Health and Fi ALl g daall | 1 - 1
Unil09 ealth and Fitness 9
18
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Foundation Year

Level One  Second Semester

Level 1
eve Course Title Hours
Semester 2
Code Preq. | Obligatory Courses: :Jwa) <) i NTec.f§ Prac. §Cred.
Bot102 | --—--- Botany(2) ()<l | 2 2 3
______ . A ) -
700102 Animal Diversity e gsh | 2 ) 3
Chm102 [Chm101| General Chemistry 2  Y4ale sl | 2 2 3
Coml104 | - Computer SKills ulad) S jlga | 2 2 3
Phy104 | ---—-- Biophysics Leaslisd| 1 2 2
_____ i Zila ) Laa od oS8 -
Unil02 Information Gl glzal) Ln gl o< | 2 2
Technology
- dadiaal) sl
Unil04 ] T 0 0 0
Societal Issues
| T5Y) ) AAY (pa Crfiaaiane Chie L JUA) rag LAl i ke |
Unil06 | --—-- Quality Culture 3agal) ABLES 1 - 1
______ dgal) A g) ja @A -
Unil08 RO 1 !
Professional ethics
Sl sl &) jlga 1 - 1
i110 | -
Unil10 Transferable Skills
18
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Level Two - First Semester

Course Title

Level 2 Sem. 1 Obligatory: 15 Credit Hours Lec. | Prac. |Cred.
Chm221 bl pliassl Clilud 1 2 2
masty Principles of Analytical Chemistry
A aalina g 48 A s laaS 2 - 2
Chm281 | Chm102 | Chemical Kinetic& Thermodynamics
Chm101 Ay pas pliass Sl 2 2 3
Chm209 Principles of Organic Chemistry
. . Principles of Bacteriology
Mic241 Mic241 LA ale iyt 2 2 3
Plant Ecology and Environmental
Bot251 - Issues 2 - 2
A Ll 4000 Ay
Optional: Select 2 Credit Hours (Bot)
. Actinobacteria
Mic207 - L A€, s 1 2 2
. Microbial diversity
Mic209 - 98l g sl 2 - 2
Genetics and biodiversity
Bot211 - ‘53#‘ &JI‘S‘J QU#\ 2 - 2
Free Options: Select 2 Credit Hours AL
Cell Biology 2 - 2
Z.00242 FRICTI
Introduction to Radiobiology
Phy242 - Lo lady) L gl gl 3 Aadia 1 2 2
Bio - Statistics
Sta242 - 9> sbas) 2 - 2
16
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Level Two - Second Semester

Level 2 | Sem. 2 Course Title Hours
Code Preq. Obligatory: 15 Credit Hours Lect. | Pract. |Cred.
Chm207 gl Al Jalail) g 48 plias | 2 - 2
Chm280 Stereochemistry and Organic
Spectroscopy
BCh222 QA 9 a5 Sl Gl g plsas 2 3 3

----- Chemistry and metabolism of
Carbohydrates and lipids
Lol palaal) g alifigl) il g sl | 2 - 2
BCh224 |  ——-- Chemistry and metabolism of
proteins and nucleic acids
Principles of Mycology 1

Mic242 | Bot102 ey k) e Cigudia 2 2 3
Mic272 Virology
Bot101 s el 1 2 2
Optional: Select 2 Credit Hours (Bot)
Soil and Water Microbiology
Mic286 | Mic242 ‘. 1 2 2
Al slall (2 ol g S
Bot284 ; Phytopathology 2 2 2
cladl) ) el

Free options: Select 2 Credit Hours s JLil
Parasitology and Protozoa

700232 - ‘JJ.JJJ‘HJ el Ajh“ ‘4; 1 2 2
Animal Toxicology

700234 - L s sl p ganad) ale 2 - 2

16
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Level Three - First Semester

Level 3 Sem. 1 Course Title Hours

Code Preq. Obligatory: 13 Credit Hours Lect. | Pract. (Cred.

G asd 51 Ay B g S sl sl plsass
Chm325 Chm207 | Polymer Chemistry& physical 2 - 2
polymer

Cligan g Slay ) 3
BCh321 BCh307 2 3
Enzymology & Hormones

Lsas i sl (o g clinlid | 2 3 2
BCh323 BCh204 Vitamins & inorganic
metabolism

FIR NI
BCh325 BCh204 B> Laslan 2 ] 2
Molecular Biology

Principle of phycology and its

Bot371 - applications 2 2 3
ot g callaall ale by

Options: Select 3 Credit Hours

Microbial Toxins

Mic383 - pyaad) La gl gn g Saa

Microbial Genetics

Free options: Select 2 Credit Hours > JLiil

Surface chemistry and catalysis
Chm380 - 3al 5 7 shudl plsas 2 - 2

- Chemistry of main and 2 - 2

Chm 382 transition elements
ALY g A ) i) s lsass

17
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Level Three - Second Semester

Level 3

Sem. 2

Course Title

Hours

Code

Preq.

Obligatory: 7 Credit Hours

Lect.

Pract.

Cred.

Chm380

Chm221

o dala

Instrumental analysis

BCh320

BCh303

4 g il g5 Ao ol g (il g

Body fluids & biological functions

Mic306

Medical Microbiology
Ak L 5l g3 9 S0

BCh427

BCh325

4o dfilaglaa g A0 g durin
Genetic engineering and
Bioinformatics

Options: Select 3 Credit Hours

Mic302

Physiology of Microorganisms
A8 U L ol guid

Mic342

Mlgroblal l§10relpediauon
A g Sl 4y gl dxdaa)

Mic374

Industrial Microbiology
Aelia ba gl g Saa

Options: Select 4 Credit Hours

BCh324

BCh405

) Jad) g o)
Nutrition & disturbance
metabolism

BCh326

A el Jualll 54 galdl ApZEY)
Biological membranes and
biological separation

BCh328

poanad) g4y 92¥) il
Drug metabolism & toxicology

18
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Level Four - First Semester

Level4 | Sem. 1 Course Title Hours

Code Preq. Obligatory: 9 Credit Hours Lect. | Pract. |Cred.

Chm- - Applied Field Training 6 3
BCh401 ol e qu i

1) dalend) 4y gaall ¢ lias]) -
BCh421 | BCh310 ) JN . 3 '
Experimental Biochemistry (1)
dslia 2 - 2
BCh423 | BCh303
Immunology

Fermentation and Microbial
Mic405 | Mic305 Biotechnology 1 2 2
A3 9 Sal) Ay guad) Lin gl giSill gyl

) Food Microbiology and Safety

Miedz | - L 5 AV L sl P2’
Options: Select 2 Credit Hours

Environmental Management and

- Impact Assessment -

Bot472 il ) i i) 509) 2 2
Mic411 - 4 &_ad<a Biological Control 2 - 2
Soil Ecology and Biodiversity
Bot471 | Bot274 59 £ 530 9 4y 50 Ay 2 - 2
Options: Select 4 Credit Hours
daud¥) sliax
BCh425 - . . 2 2
Tissue chemistry

- i s 9 Y Cilay ) -
BCh382 22 919 03uS) g ¥ Clay 3l 2 2

Enzyme (2) & Biological oxidation

WS 4y g plaass
BCh429 | BCh304 .. ) ) 2 - 2
Clinical Biochemistry

17

30



BAM Program Chemistry Dept., Faculty of Science, Tanta University
Unih daaly — o glall 48 - pliasS and — Adail) L glga g pSsall 5 &y gual s Laanl) (8 o glall (a0 ) 1S el

Level Four - Second Semester

Level 4 | Sem. 2 Course Title Hours
Code Preq. Obligatory:8 Credit Hours Lect. | Pract. |Cred.
Chm- - Essay & research 3 - 3
BCh402 Jial) g Sl
(1) “Aslend) 4y gual) elaassl)
BCh420 | BCh401 - 3 1
Experimental Biochemistry (2)
1Y) La -
BCh422 | BCh306 o3l baslaw 2 2
Cancer biology
Biofertilizer
Mic442 | Mic312 . 1 2 2
4 gaal) cluadall

Options: Select 4 Credit Hours

Fundamentals of Biotechnology

Bot412 Bot411 L,Jﬁd‘ a ) eleaba) 2 - 2
Antimicrobial Agents
Mic404 | Mic 305 1 2 2

il g Saall 3alizaal) Jal gall
Scientific Writing and Presentations

Bot414 - . . 1 2 2
U 9 ) § Aradad) A lis])
Biosafety
Bot416 - sl L) 2 - 2
Neurochemistry
Bch430 - Lsanl) s LasSl 2 - 2

Bioeconomic and Marketing

Bot418 - . 2 - 2
ool g (o gaad) ALaidy)

Options: Select 4 Credit Hours

BCh424 - Environmental biochemistry 2 - 2
A Sae dygn shasS g Al A0
BCh426 - Tissue culture & Microbial 2 - 2
biochemistry
Ll sn L 2 | - | 2
BCh428 -
Advanced biotechnology
16
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Level (1) — First Semester

BOT101: General botany

This course gives an opportunity to provide the students with comprehensive
principles and concepts underlying plant systematic. 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 archegoniate. Also,
this module introduces the principles of mendelian genetics. The genetic
systems of higher organisms and microbes are described.

Practical part: the course is to understand the principles of plant ecology,
Understand the vegetation, structure and synthetic characteristics of
vegetation structure communities besides, student has to realize the
population interaction in their communities.

700101: General Zoology

This course will enable students to gain knowledge and understanding of
zoological principles relating to cells, organ systems, genetics, development,
physiology, and environmental relations. Laboratory exercises illustrating
animal structure, physiology, Embryology, and ecology.

Practical part: Apply appropriate laboratory techniques and tools for
processing technical procedures considering scientific guidance for
evaluating the outcomes in a scientific report. Use techniques and tools
considering the scientific ethics. Apply the different methods used for
interpreting and presenting data.

CHM101: General Chemistryl

Topics Covered include Matter and measurements, Atoms, molecules and
ions; stoichiometry and mass relations in chemical reactions; Properties of
gases and gas law calculations; Atomic, electronic structure and periodic
correlations; Covalent bonding, hybridization, Lewis structures and
molecular geometry; liquids and Solids.

33



BAM Program Chemistry Dept., Faculty of Science, Tanta University
Unih daaly — o glall 48 - pliasS and — Adail) L glga g pSsall 5 &y gual s Laanl) (8 o glall (a0 ) 1S el

Practical (2 hrs.): Qualitative inorganic analysis: analysis of acid
and basic radicals and analysis of mixtures. In addition to the laboratory
work as introductory to the lab of practical organic chemistry and how to
identify organic compounds.

MAT103: General Mathematics

Propositional and predicate logic. Sets. Mathematical induction. Complex
numbers, Determinates and Matrices. Solution of linear equations using row
education method. Limits of one variable function continuity and
differentiability. Extrema and curve Sketching. Related rates linear
approximation Differentiation of derivatives

PHY103: General Physics (Properties of Matter & Heat)

Units and dimensions - Dimensional analysis - Vibrating bodies - Vibrating
spring - Motion in a circle - Simple harmonic motion — 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 The kinetic theory of gases: Molecular model of an ideal gas -
Adiabatic processes for an ideal gas Heat transfer mechanisms.

UN101: Scientific English

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 the
texts for the view will include drills on the absorption and use of specialized
vocabulary and structures. The course includes four main parts: reading,
listening, speaking, writing and grammar.
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UNI109: Health and Fitness

Study the concept of Walking, lifting weights, and doing chores — it’s all
good. Regardless of what you do, regular exercise and physical activity is the
path to health and well-being. Exercise burns fat builds muscle, lowers
cholesterol, eases stress and anxiety, and lets us sleep restfully. In this guide,
we match resources to your exercise needs -- at every fitness level.

UN103:4i) 4355

aliall 5 Cajlaally callall 3y 50y 535 521 5 Al o sgial Aaladl ac ) g8l 5 ) & iy ) jiall 138
osa) Ul Sy 4l LS Al Al Gaghall ae AR Jlaae 8 da 30U el
Dl s Ayl Al G el ae AL Ly el elaY a8 G A lealls 4 sl
Oy A yi JSLe dad alae Jsla #1581 e calldall gal 508l 4pas ) (505 Las s
So Ul Gl ad daan )R s Caag LS Al claleal) Gyl cas Jualadll
LB A il die (o ye gl 58 O oSy G JSLERD Jla aia s sa alaiall g kil )

Alial) Al oy k) as

UN105:ptad) dddd g oy 1

e dlaie ¥ e 5508l (sae g alal) Gaalias s Gl 5 (3 5k A g o slell Addi g 5y U ) S gy
e skl Lehay )5 diall g alall (p A8D)) AiLaY alall Jlgil) Caagdls cpalal) il il

UNI107:335l 5 5 )) salua

G 5 Aaliaal) 3oLl Jaladl sy LS 3all) o seial DUl agd 3ac 5 (3lai (e ) siall 138 a5
& il 338 | ganay S slac) 8 Rl aclayy Aladl) salall lul) il gl
Laal o ¢ gall oll) ) Rl Caagy Asigall 5 ApaalSY 5 cdpad i) Aaliad) agiba ¥l
ALaYL salall Adasi yall ey el g asaliall ale (ol jain) a5 Cilalaiall 5 5aLal) G Jay )
a5 s Aabiaall (i) gall 8 Talal) alli aladind 4,8, 458l o 52l dalisal) las) aaas ()

Aglad 20008 (B8 sa JOA (e LA O lga 5 pailiad
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Level (1) — Second Semester

BOT102: Botany 2

Part one: This part deals with the classification of plants kingdom including
non-flowering and flowering plants. The topics should cover the occurrence,
structure, classification and evolutionary relationships of the major plant
groups of non-flowering plants with special emphasis on the evolution of
stele structure in the different non-flowering plants and the life cycles of
selected examples. The module will also cover the flower structure and the
classification of flowering plants with special reference to selected families.

Part two: This part should cover topics in plant physiology particularly the
types of solutions, the permeability and transport processes and plant —
osmosis, enzymes, photosynthesis and respiration metabolism.

PHY104: Biophysics

Dynamics of extended bodies. Applications to Muscles and Joints. Elastic
properties of the material. The mechanics of non-viscous materials. Blood
pressure measurement and continuity equation. Nerve conduction and
properties of an Axon. Radiations and matter. Radioactive decay. Heat.
Electric current. Applications.

CHM102: General chemistry 2

This is an extension of 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. Classification and
nomination of organic compounds.

Practical,2hrs : determination of some physical constants, and carry out some
simple kinetic experiments .
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700102: Animal Diversity

This course will enable students to gain knowledge and understanding of
zoological principles relating to cells, organ systems, genetics, development,
physiology and environmental relations. Laboratory exercises illustrating
animal structure, physiology, embryology, and ecology.

UNI102: Information Technology

Information technology is a skill that will be required in designing and
implementing a strategy for obtaining information from the literature;
analytical and interpretative skills will be needed in assessing this
information as it accumulates; and presentation skills will be called upon in
writing the dissertation.

UNI106: Professional ethics

Professional ethics are principles that govern the behavior of a person or
group in a business environment. Like values, professional ethics provide
rules on how a person should act towards other people and institutions in
such an environment.
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Level (2) — First Semester

CHM221: 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.

CHM?281: Chemical Kinetics and thermodynamics

This course discusses the basic concepts, the applications and limitations of
thermodynamics, systems, work and energy, and 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.

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), the effect of
temperature on reaction rate and Arrhenius equation, activation energy,
applications to simple and complex reactions, collision and transition state
theories, concepts and theories of catalysis as well as its types and
applications.

CHM209: Principle of Organic Chemistry

Topics generally include nomenclature, structure and reactions of benzene
and aromatic hydrocarbons, aryl halides, phenols, aromatic aldehydes and
ketones, nitrogen and sulfur-containing compounds. The electrophilic
aromatic substitution reactions and orientation theory. In addition, the
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chemistry of polynuclear aromatic hydrocarbons (naphthalene,
anthracene, phenanthrene, ...... ) will be discussed.

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 their derivatives and chemistry of
mono-saccharides.

Practical, 2 hrs: Scheme of simple organic materials.

MIC241: Principle of Bacteriology

First part: This module deals with the occurrence and distribution of bacteria
and their structure, diversity and classification. The importance and role of
these organisms in nature will be described. Special attention will be given to
bacteria, cyanobacteria and actinomycetes particularly their nutritional
requirements, physical conditions required for growth, reproduction and
economic importance. The importance of bacteria as sources for natural and
industrial compounds will be addressed as a major part of this course.

BOT251 Plant Ecology and Environmental issues

This module introduces the students to plant ecology and covers several
topics in two parts. The first part deals with the component of the ecosystem,
energy flow, food chain, ecological pyramids, bio-geochemical cycles, and
Temporal Variations (at population and community Levels). The second part
deals with the ecological factors: (biotic factors, climate, topography, soil)
and their effect on plants, plant vegetation and ecosystems. The course will
also cover plant indicators, responses of plant behaviors to ecological factors,
and different field trips to different wild habitats to recognize the
components of ecosystems.

This part will be focused on current ecological and environmental problems
that may include the threats to natural resources, energy problems, food
problems, desertification, grazing problem in dessert regions, pollution and
global climate change. The course may also cover topics such as sustainable
development, soil quality, waste management, water shortage problem in the
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Middle East, management of water resources in arid lands, human
impact and ecosystem restoration.

MIC207: Actinobacteria

In this module, special emphasis should be devoted to the habitats in which
actinobacteria live. The module will deal with the isolation, characteristics
and molecular classification and identification of actinobacteria. The
importance and activities of this group of organisms will be studied in detail.

BOT211: Genetics and biodiversity

This module will show how classical and molecular techniques are used to
study the genomes of bacteria and fungi and to explore fundamental genetic
processes. Bacterial genetics will include mutagenesis, selection of mutants,
transmission and recombination of genes, analysis of regulatory mutants,
transposable elements, and reverse genetics. After an introduction to the
yeasts and filamentous fungi used in genetic studies, including model species
and those of economic importance, fungal genetics will include mutant
selection and characterization, complementation tests, meiotic mapping,
tetrad analysis and molecular techniques for analysis of gene function. The
impact of whole genome sequencing (genomics) on the study of gene
function will be considered for both prokaryotic and eukaryotic micro-
organisms.

This module will cover the ecological principals dealing with the
conservation theory and its application, conservation for sustainable
development. The main topics of the world include species declination and
biodiversity, the importance of plant biodiversity, in situ and ex-situ
conservation types, sustainable development and conservation in dry and
wetland regions. Special attention will be given to the concepts and
measurements of biodiversity (diversity, naturalness, rarity other characters),
conservation at individual and population levels and ecosystem, human
impact on plant diversity, construction and development of natural reserved
areas in Egypt with a description for these protected areas. The course will
include field trips to some of the natural reserves.
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MIC209: Microbial Diversity

Microbial diversity can be defined as the range of different kinds of
unicellular organisms, bacteria, archaea, protists, fungi and microalgae.
Various different microbes thrive throughout the biosphere, defining the
limits of life and creating conditions conducive to the survival and evolution
of other living beings. The different kinds of microbes are distinguished by
their differing characteristics of cellular metabolism, physiology, and
morphology, their various ecological distributions and activities, and their
distinct genomic structure, expression, and evolution.

200242: Cell biology

This course gives an introduction to animal cell structure and function
including the chemical components of the cell, the structure and function of
cell organelles and their role in development, differentiation, bioenergetics
and cellular communication. Examples of relevant human disorders will be
used.

PHY242: Introduction to Radiobiology

Introduction to radiobiology, Initial physical effects of irradiation:
dosimetry-microdosimetry, radiation chemistry, Effects of radiation on DNA
molecules and chromosomes, Cellular effects of ionizing radiation, cell
survival curves, Effects on normal tissues, The effects of radiation on
tumors, the biological bases of radiotherapy, Hypoxic cells and their
importance in radiotherapy, Time and fractionation in radiotherapy,
Hyperthermia, Chemical modifiers of radiosensitivity, Neutrons and other
heavy particles, Effects of irradiation on the human body, Recent issues in
radiobiology.

STA242: Bio- statistics

This course cover: descriptive statistics, measures of central tendency,
measures of spread, frequency distribution and a graphical representation,
cumulative frequency distributions, descriptive statistics for grouped data,
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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.
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Level (2) — Second Semester

CHM280: Stereochemistry and Organic Spectroscopy

This part will cover a description of the structure, configuration and
conformation of enantiomers and diastereomers, the formation of racemic
mixtures (its properties and separation). Stereochemistry of molecules with
double bonds and study of several examples of asymmetric synthesis.

This is a study of modern spectroscopic techniques used in the determination
of molecular structure with emphasize on the interpretation of spectra
including nuclear magnetic resonance, ultraviolet, infrared and mass
spectroscopy.

BCH222: Chemistry and metabolism of carbohvydrates and lipids

Carbohydrate classification, derivatives and reactions, Lipid classification
biological membrane and lipoprotein. Digestion and absorption of
carbohydrates. Catabolism of carbohydrate: glycolysis, TCA cycle, pentose
phosphate  pathway, glycogenolysis. Anabolism of carbohydrate
Glucogensis, glycogenosis. Metabolism of fructose, galactose, lactose.
Digestion of lipids. Catabolism of Fatty acids: Fatty acid oxidation.
Anabolism of fatty acids: fatty acids synthesis.

BCH?224 Chemistry and metabolism of Proteins and amino acids

Introduction to acids, bases and buffers, Amino acids and proteins:
classification and characteristics, nucleic acids, the chemical structure of
nitrogen bases, Chemical and 3-D structures of DNA. Introduction to
metabolism Protein turnover. Catabolism of the carbon skeletons of amino
acids. Biosynthesis of non-essential amino acids Biosynthesis of amino acid-
derived compounds Protein synthesis. Urea cycle, physiologically active
amine (serotonin, histamine).

MIC242:Principle of Mycology 1

This module will be presented in two parts; the first part enables students to
acquire more knowledge about fungi with special reproduction, classification
and life cycles of representative fungi. This module will also deal with some
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details about the economic importance of fungi and the uses of
fungi and their products in human life. The second part of this module
provides theoretical and practical knowledge of plant diseases; their
causative agents and their control. It will cover diseases caused by fungi.

MIC272: Virology

This module aims to introduce students to the detailed biological properties
(structure and replication) of viruses particularly those associated with major
diseases of man, and plants and provide awareness of the transmission,
epidemiology, pathogenesis and control of these virus groups. The module
also embraces the basic specific and non-specific host defense mechanisms
associated with these infections, the interaction of viruses with these
defenses, and the principles concerned with the diagnosis of viral infections
by laboratory procedures.

BOT284: Phytopathology

This module provides theoretical and practical knowledge of plant diseases;
their causative agents and their control. It will cover diseases caused by fungi
and other agents such as viruses, plant parasites, insects and nematodes. The
module will also include plant disease resistance and disease control. Details
will be given on molecular aspects of disease resistance and control and the
importance of breeding for disease resistance. The course will also cover the
ways and means of plant disease bio-control using natural enemies.

MIC286: Soil and Water Microbiology

This part should deal with the basic principles of aquatic microbiology and
aquatic microbial ecology. The course will address the role and identity of
aquatic microorganisms and the introduction to modern methodologies for
microbial research. The spread of non-indigenous microorganisms by ships
and international trade, symbioses and microbial associations with aquatic
animals, microbiology related to aquaculture, seafood-borne and water-borne
microorganisms will be addressed.

This course deals with soil ecology from a microbiological perspective. One
part of this course will deal with the soil environment (soil physical and
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chemical features, soil water, soil pH, soil temperature, soil light).
The course will also deal with the soil biota with special emphasis on the
interactions between the soil biota and soil features. The course will also
cover the ecology of soil nutrient cycles and soil pollution.

7.00232: Parasitology and protozoa

This module will deal with the general concepts and terms of parasitology
and provide knowledge on the types of parasites, particularly Zoonoses,
parasitic Protozoa, Monogenea and Digenea, Cestoda, Nematoda, Annelida,
Arthropoda and Insects. Some details will be given about the life cycles of
selected parasites and to the parasites and environment. The course will also
deal with host-parasite relationships, pathological manifestations, control and
treatments. The course is intended for students interested in pursuing a
professional career in the fields of parasitology, biodiversity and invertebrate
biology. The course aims to 1- provides students with principles, practices
and informative knowledge concerning protozoology. This will be achieved
through the study of taxonomy, biology, and ecology of free-living and
parasitic protozoa. The study will include the study of the structure, life
cycle, development, host-parasite relationship, and protozoan potential to
cause disease and economic losses.2- develop an awareness of concepts
underlying the design of epidemiological studies, control strategies, and
modern trends in protozoology 3- Provide students with knowledge
concerning arthropod vectors and modes of transmission of parasitic
protozoa. 4-develop intellectual and practical skills of current and potential
approaches for parasite/disease diagnosis and control.

7.00234: Animal Toxicology

The toxicological course provides students with various physiological and
immunological toxicological concepts includes: toxicology of mammalian
body systems with an emphasis on dose-response, mechanisms and
detoxification and biotransformation of drugs, carcinogens, and other
toxicants, including consideration of human health implications of these
metabolic processes will be studied, the chemical nature of injurious
substances and their mode of toxic action, the methods used in safety
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evaluations and risk assessment, the relations between the
immune cellular defense systems, membranes, proteins and DNA against
toxicity, the immune cellular defense systems against oxidative stress,
metals and lipophilic compounds, the body’s immune and physiological
responses to drugs, foods, and toxic substances, principles of pharmacology
and mechanisms of action are examined for acute and chronic exposure
derived from pharmaceutical environmental, dietary, occupational and
sources.
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Level (3) — First Semester

CHM325: Polymer Chemistry & physical polymer

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, and 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 polyolefins and the types of dyes that are applied to each fiber. This is an
introductory course to macromolecules and synthetic polymers including free
radical and ionic polymerization, molecular weights distribution, mechanical
and viscoelastic properties, polymer structure in relation to utilization, terms
and concepts of addition, condensation and ring opening polymerization,
synthesis of industrially important polymers, the relationship between
physical properties and molecular structure of polymers as well as additives
that improve the properties of plastics.

BCH321: Enzymology and Hormones

Definition of enzymes, importance, classification. Kinetics of enzymes:
activation energy, Km value, types of inhibition, Reaction with more than
one substrate. RNA enzymes. Enzyme Specificity. Mechanism of enzyme
specificity: Tryptophane, proteases and other examples. Allosteric enzymes.
Regulation of enzymes. Isoenzymes. Immobilization of enzymes.

Definition of Hormones. Classification of hormones. Hypothalamus
hormones. Pituitary (anterior and posterior) Hormones. Thyroid Hormones,
Parathyroid Hormones. Adrenal (cortex and medulla) Hormones. Steroid
Hormones and pineal hormones. Pancreatic hormones.

BCH323: Vitamins and inorganic metabolism

Definition, importance and classification of vitamins. Fat-soluble vitamin,
Chemistry, absorption, occurrence, physiological roles, deficiency. Water
soluble vitamin (C, B- complexes) Chemistry, absorption, occurrence,
physiological roles, deficiency. Heterocyclic. Water and inorganic elements

48



BAM Program Chemistry Dept., Faculty of Science, Tanta University
Unih daaly — o glall 48 - pliasS and — Adail) L glga g pSsall 5 &y gual s Laanl) (8 o glall (a0 ) 1S el

as sodium, potassium, calcium,, iron, phosphorus and trace
elements metabolism.

BCH325: Molecular Biology

Occurrence of Nucleic acid and nucleoproteins. DNA, RNA Structures.
Nature of genetic information and storage of genetic information.
Transcription and translation. Regulation of gene expression. DNA mutation.

CHM382: Chemistry of main and transition 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, chalcogens, 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, and nomenclature of simple inorganic
compounds.

The scope of this course is the general properties and coordination chemistry
of transition metals (d & f-block elements) including the definitions, and
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, industrial and biological importance of transition metals.

MIC371: Principles of Phycology and applications

This module will deal with some details about the economic importance of
algae and the uses of algae and their products in human life, particularly their
commercial applications of algal hydro-colloids, the role of algae in
agriculture and the role of micro-algae in liquid waste treatment. The
importance of algae as human food or food complementary will be covered
in some detail. Other uses of algae include medical uses of algae, lipids and
polyols from micro-algae, blue-green algae's role in soil fertility, and
commercial applications of algal hydro-colloids.
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MIC383: Microbial Toxins

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

MIC383: Microbial Genetics

This module will show how classical and molecular techniques are used to
study the genomes of bacteria and fungi and to explore fundamental genetic
processes. Bacterial genetics will include mutagenesis, selection of mutants,
transmission and recombination of genes, analysis of regulatory mutants,
transposable elements, and reverse genetics. After an introduction to the
yeasts and filamentous fungi used in genetic studies, including model species
and those of economic importance, fungal genetics will include mutant
selection and characterization, complementation tests, meiotic mapping,
tetrad analysis and molecular techniques for analysis of gene function. The
impact of whole genome sequencing (genomics) on the study of gene
function will be considered for both prokaryotic and eukaryotic micro-
organisms.

Chm380 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
chemistry and stability of colloid, emulsions and micellar solutions,
applications in biological and technological processes. Theories of catalysis,
homogeneous and heterogeneous catalysis, as well as enzyme-catalyzed
reactions, are discussed.
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Level (3) — Second Semester

CHM380: Instrumental analysis

This course concerns 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,
molecular luminescence (fluorometry), flame photometry, atomic absorption
and emission spectroscopy, X-ray techniques, refractometry and polarimetry.
The applications of these techniques in qualitative and quantitative
determinations are covered, with emphasizes on the industrial applications of
such techniques.

BCH320 Body fluids and biological functions

Compositions and functions of blood, blood volume, hemopoiesis,
hemostasis, abnormal hemoglobin's. Heart and circulation Essentials of the
physiology of respiration, metabolic rate, respiratory acidosis, and alkalosis.
Digestive sections; their compositions, functions, and control mechanisms of
the Alimentary canal. Fluid compartments of the body. Functions of the
kidney and urine formation, thirst mechanisms. Water, electrolyte, and acid
regulation. Buffer mechanisms. Clearance studies.

MIC306: Medical Microbiology

This module deals with the pathogenesis of medically important
microorganisms including bacteria, fungi, viruses, rickettsia, and protozoa.
The symptoms of diseases caused by microbial pathogens and their diagnosis
will be addressed. In addition, the immune biology of the major microbial
diseases, with emphasis on their ways and means of their prevention will be
studied. This course will include several visits to hospitals and laboratories
related to the course topics.

BCHA427: Genetic engineering and Bioinformatics

Introduction, Tools of cloning: Cloning vectors Restriction enzymes DNA
Ligase and Kinases Hosting bacterial cells Basic steps of gene cloning:
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Vector and insert preparation-ligation-transformation-screening.
Types of Cloning Library construction Genomic library cDNA library
Chromosomal library Production of recombinant proteins by cloning
Mutagenesis Transgenic animal's Transgenic crops Cloning of mammals
Gene silencing. The course includes the application of computers in nucleic
acid and protein sequences and the analysis of mass protein fragments.
Docking and primer design.

MIC302: Physiology of Microorganisms

First part: Physiology of Bacteria: This part of microbial physiology pays a
special emphasis on the structure, function, and assembly of cell
components, bioenergetics, metabolic diversity, environmental stress
tolerance, and growth and cellular differentiation of bacteria.

Second part: Physiology of Fungi: This part deals with aspects related to the
physiological processes in fungi, it may deal with the culture media (natural,
semi-synthetic and synthetic). Fungal growth and the internal and external
factors affecting growth in vitro. The course will further address organic and
inorganic fungal nutrition, the utilization and metabolism of carbon and
nitrogen sources and the metabolism of proteins and lipids in fungi.
Additional topics are fungicides and their mode of action.

Third part: Physiology of algae: this part deals with culture media, growth,
indices of growth measurements, pigments, lipids, and valuable compounds.
Extraction of medical compounds from algae.

MIC342: Microbial Bioremediation

This course deals with the applications of microorganisms in the treatment of
polluted water with heavy metals, and other chemical and industrial wastes.

MIC374: Industrial Microbiology

The aim of this course is to introduce students to areas of microbial
biotechnology that are either currently being exploited commercially or that
are likely to lead to commercial ventures in the near future. The first part of
the course covers the fermentation processes currently utilized in the
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pharmaceutical and food industries, based on microbial
fermentation and illustrates the range of technologies involved in the large-
scale commercial growth of microorganisms. The second part of the course
covers the utilization of gene technology for the production of new products
from micro-organisms and micro-algae.

BCH324 Nutrition and Disturbance metabolism

Regulation of Carbohydrate, Lipid and protein. Hormonal action of
metabolic control. Regulation of metabolism in starvation and obesity. An
overview of nutrition, food choice and diet planning diets, diet and health,
functional foods, antioxidants, food drug interactions, and genetically
modified food.

BCH326 Biological Membranes and Biological separation

The aim of this course is to cover fundamental aspects of the structure and
function of biological membranes at a molecular level with an emphasis on
modern methods of investigation. There is an enormous amount of current
research interest in biological membranes and the course will of necessity be
selective. The first part will consider the structural organization of biological
membranes; the second part will focus on energy transduction, as an example
of membrane function and the third will consider membrane dynamics and
interrelationships, membrane biogenesis and protein targeting in eukaryotic
cells. Determination of macromolecules. Separation of macromolecules by
different method chromatography, electrophoresis, and Ultracentrifugation.
Molecular weight determination .

BCH328 Drug metabolism and Toxicology

Pharmacokinetics of drugs: absorption, distribution, metabolism, storage and
excretion. Phase 1 and phase II reactions. The role of mixed function of
cytochrome P450 in drug metabolism. Other factors affect the drugs. Basis
concepts in toxicology, history and branches, dose-response curves,
statistically defined expression in toxicology, classification of toxicants and
their mode of action, mutagens, and carcinogens, phytotoxins, zootoxin and
environmental toxicants.
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Level (4) — First Semester

BCH421: Experimental biochemistry 1

The aim of this course is to study the practical details in analytical clinical
chemistry as the determination the chemical components in serum and
plasma and urine also do a complete investigation of urine and blood reports.

BCH423: Immunology

Introduction to immunology, Immunogen and antigen, antibody structure and
classes, Complement and its biological function, Immunological cell system,
Immunological cell system, Organs of the immune response,
Hypersensitivity, =~ Autoimmunity, Antigen antibodies interactions,
Monoclonal antibodies.

MIC405: Fermentation and Microbial biotechnology

This module is divided into two parts, in the first part, the aim of this module
is to help students develop a sound understanding of basic microbial
physiology by describing in detail the structures of components of a typical
bacterial cell and relating them to the functions they fulfill. The mode of
action of flagella will be described, and their role in the controlled movement
of bacteria will be discussed. Growth kinetics in batch and continuous
culture will also be covered. In the second part, the growth of yeast will be
addressed with particular emphasis on its economic roles. In both parts, the
principles and concepts of fermentation will be covered.

The aim of this course is to introduce students to areas of microbial
biotechnology that are either currently being exploited commercially or that
are likely to lead to commercial ventures in the near future. The first part of
the course covers the fermentation processes currently utilized in the
pharmaceutical and food industries, based on microbial fermentation and
illustrates the range of technologies involved in the large-scale commercial
growth of microorganisms. The second part of the course covers the
utilization of gene technology for the production of new products from
micro-organisms and microalgae.
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MIC372: Food Microbiology and Safety

This part deals with the microorganisms that live in food and the effects of
microbial growth on food quality. The methods used to control, detect, and
enumerate microorganisms in food will be addressed. Special emphasis will
be devoted to the identification and management of food microorganisms
(bacteria, fungi and algae) and the ways to protect the consumers of microbes
in food.

BOT472 : Environmental Management and Impact Assessment

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.

BCHA425: Tissue Chemistry

Mechanism of Collagen, elastin, fibrin and fibronectin proteoglycans in the
extracellular matrix. Role of bone as mineralized connective tissue. Many
metabolic and genetic disorders involve bone. . muscle transduction actin
and myosin as the major protein of muscle. Actin-based regulation occurs in
striated muscles.

MIC411: Biological Control

Biological control is an environmentally sound and effective means of
reducing or mitigating pests and pest effects through the use of natural
enemies. The enemies controlled may be viral, microbial, nematode, insect,
mite, weed, and vertebrate pests in agriculture, aquatic, forest, natural
resource, stored product, and urban environments. Biological control of
arthropod pests of human and domestic animals is also included. Ecological,
molecular, and biotechnological approaches to the understanding of
biological control are also part of bio-control technologies. Molecular
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technology advances in the understanding of biological control
agents and their mechanisms will also be a major topic of the course.

BOT471: Soil Ecology and Biodiversity

First part: This part will cover the ecological principles dealing with the
conservation theory and its application, conservation for sustainable
development. The main topics of the world include species declination and
biodiversity, the importance of plant biodiversity, in situ and ex-situ
conservation types, sustainable development and conservation in dry and
wetland regions. Special attention will be given to the concepts and
measurements of biodiversity (diversity, naturalness, rarity other characters),
conservation at individual and population levels and ecosystem, human
impact on plant diversity, and construction and development of natural
reserved areas in Egypt with a description for these protected areas. The
course will include field trips to some of the natural reserves.

Second part: This part deals with soil ecology. One part of this section will
deal with the soil environment (soil physical and chemical features, soil
water status, soil pH, soil temperature, soil light). The course will also deal
with the soil biota with special emphasis on the interactions between the soil
biota and soil features. The course will also cover the ecology of soil nutrient
cycles, soil pollution and soil quality.

BCH382 Enzymology (2) and Biological oxidation

Enzyme Specificity. Mechanism of enzyme specificity: Tryptophane,
proteases and other examples. Allosteric enzymes. Regulation of enzymes.
Isoenzymes. Immobilization of enzymes. Types of energy, its conversion and
transfer in biosystem. Energy transducers. Laws governing energy transfer
and utilization. Anatomy of mitochondria. Molecular structure of ATPase
synthase. Mitochondrial disfunction and disease.

BCH429: Clinical Biochemistry

Biochemical mechanisms for controlling different pathways under different
physiological and nutritional conditions and the importance of diseases
arising from defects in these pathways. Particular emphasis will be placed
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upon the etiology, symptoms and treatment of diseases such as
Type I and II diabetes mellitus; atherosclerosis and other lipid disorders and
inborn errors of carbohydrate and amino metabolism.
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Level (4) — Second Semester

CHM/BCH402: 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 the
literature, designing an experiment, writing a report in the format of a mini-
review or journal paper, and presenting a poster in verbal scientific language.

BCHA420 : Experimental biochemistry 2

The aim of this course is to study the practical enzyme purifications in
different ways and also study microbial analysis and antibiotics including
biochemical substances in microorganisms.

BCHA422: Cancer Biology

Definition, Nature of cancer, and some terms frequently applied in cancer.
Cancer metabolism. Cell cycle and apoptosis. Host tumor-relationship.
Diagnosis and treatment of cancer.

MIC442: Biofertilizer

This course gives detailed information about algalization technology. Use of
cyanobacteria, micro and macroalgae as agricultural biofertilizers, and
benefits of algalization on crops, soil characteristics and aggregation will be
considered. The application of bacteria in the fertilizers industry will be
presented as well.

MIC404: Fundamentals of Antimicrobial Agents

This course should include an introduction to antimicrobial agents
(background and brief history), non-specific antimicrobial agents, antibiotics,
antibacterial and antifungal agents. Agents acting against the cell wall, cell
membrane, nucleic acids, proteins and enzymes, in addition to competitive
inhibitors (antimetabolites) will be addressed in detail. The source of
antimicrobial agents from bacteria-fungi and algae and its effect on plant and
human pathogens.

BOT414: Scientific Writing and Presentations
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Analysis and interpretation of genetic data are essential skills for
modern geneticists and are important for the handling of biotechnological
information. The purpose of this module is to develop these skills through a
directed program of reading, discussion and question answering, based on a
series of research papers. This module will introduce the students to the
elements of scientific writing starting with how to present the data, prepare
tables and graphs and write the sections of research papers. The know-how
of presenting scientific data in a poster or oral session will be described in
detail.

BOT418: Bioeconomic and marketing

Refers to economic activity involving the use of biotechnology and biomass
in the production of goods, services, or energy. They are closely linked to the
evolution of the biotechnology industry and the capacity to study, understand
and manipulate genetic material that has been possible due to scientific
research and technological development. This includes the application of
scientific and technological developments to agriculture, health, chemical,
and energy industries.

BCH418 Neurochemistry

Provide the students with recent data as regard Neurochemistry field, allow
also to understand the nature of important neuropsychiatric disorders, and
provide basis for effective therapy.

BCHA424: Environmental biochemistry

Effects of trace elements and pollution. carcinogen, phytotoxins, zootoxin
and environmental toxicants. Food drug interactions. Relation between
cancer and pollution.

BOT412: Fundamentals of biotechnology

Second part: Biotechnology: This part considers the application of
biotechnology to plants, for agricultural, industrial and research uses. It
covers techniques such as cell and tissue culture-induced variation that can
be used to produce genetically improved crop varieties. It also covers the use
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of genetic engineering for the production of transgenic plants and
how this technology has resulted in genetically engineered crop plants that
have improved qualities or produce novel plant products. The release of
engineered crops is having a major impact on society raising issues of
economic and ecological importance. The use of plants and plant products in
producing commercial products will be dealt with in this course. In addition,
the impact of genetically engineered plants on biodiversity and crop
evolution will be covered in this module.

BOT416: Biosafety

This course describes the 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.

BCH426: Tissue culture and Microbial biochemistry

This module will outline the principles, concepts and methods of plant cell
and tissue culture. It will cover topics dealing with basic techniques of
isolating and culturing explants and cells under aseptic conditions and the
composition, preparation and sterilization of tissue culture media. The
culture of plants on solid and in liquid cultures will be described. The course
will further cover the detailed description of cells in callus and suspension
cultures and their differentiation to roots and shoots. The course will also
deal with anthers and pollen cultures with emphasis on the production of
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a

haploid plants. Genetic variation of the cell under tissue culture
conditions will also be covered in this module.

Short review of microbial physiology and genetics; a review of general
pathways, control and application industrial processes; Continuous culture
methods; principles and applications; The chemostat and its application in
industrial fermentations. Primary and secondary metabolism.

BCH428: Advanced Biotechnology

This part considers the application of biotechnology to plants, for
agricultural, industrial and research use. It covers techniques such as cell and
tissue culture-induced variation that can be used to produce genetically
improved crop varieties. It also covers the use of genetic engineering for the
production of transgenic plants and how this technology has resulted in
genetically engineered crop plants that have improved qualities or produce
novel plant products. The release of engineered crops is having a major
impact on society raising issues of economic and ecological importance. The
use of plants and plant products in producing commercial products will be
dealt with in this course. In addition, the impact of genetically engineered
plants on biodiversity and crop evolution will be covered in this module.
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