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  . 

 

 .

الدقزر )الدادج(  3ـ1  

الاختياريح قزراخالد  6ـ1  

الإجثاريح راخقزالد  5ـ1  

الخطح انذراسيح  4ـ1  

انساعح الدعتًذج  2ـ1  

)كود انطانة( انزقى الجايعي  1ـ1  

ـ   انتعزيفاخ1  
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.

 

 

 . 

 

 

  

 .

 

 . 

 

 

 

 

 

. 

 

. 

تراكًيالدعذل ان  14ـ1  

الدعذل انفصهي  13ـ1  

قزرالانسحاب ين الد  12ـ1  

الدزشذ الأكاديمي  8ـ1  

والإضافح لحذفا  11ـ1  

انعةء انذراسي  11ـ1  

الجذول انذراسي  9ـ1  

قزرالدتطهة انساتق نهً  7ـ1  
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 هوو جايعح انقاهزجعزيزي  طانة كهيح انع

 

 

 (1يادج )
 

 قسن الشيبضيبد -1

 قسن الفيضيبء -2

 قسن الكيويبء -3

 قسن الٌجبد -4

 قسن علن الحيْاى -5

 قسن الجيْلْجيب -6

 قسن علن الحششاد -7

 قسن الفلك ّالأسطبد الجْيخ -8

  الفيضيبء الحيْيخ قسن  -9

 قسن الجيْفيضيبء -11

 
(2يادج )

 

 

 

 

 

  

انذرجاخ انعهًيح )تزايج انكهيح(  2ـ2  

أقساو انكهيح   1ـ2  

ــ جايعح  نظاو انذراسح تكهيح انعهوو ـ  2
 انقاهزج



                 

 

07 
 

 

: (3يادج )

 الذساسخُي لغخ  الإًجليضيخًظبم الذساسخ الوتجع في الكليخ ُْ ًظبم السبعبد الوعتوذح في إعبس الفظل الذساسي ، ّاللغخ 

 .ّالاهتحبًبد

(4يادج )

(5يادج )

(6يادج )

( 7يادج )

 
( 8) يـادج

نظاو انذراسح وانفصول انذراسيح الدتثعح تانكهيح  3ـ2  

يتطهثاخ انتخزج ننيم درجح انثكانوريوس في انعهوو  5ـ2  

يعيار انساعح الدعتًذج  4ـ2  
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 ساعت معتمدة تقع جميعها في انمستىي الأول وتشمم :  31 : متطهباث انكهيت -

(9يادج )
انقثول، انتسجيم الأكاديمي وانعةء انذراسي  6ـ2  



                 

 

09 
 

 . 

(11يادج )

(11يادج )

 

الإضافح ، الحذف ، الانسحاب وتعذيم الدسار  7ـ2  

انفصم ووقف وإعادج انقيذ  8ـ2  
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(12يادج )

 

(13)يادج 
 )مائت( درجت . 011يتم تقييم امتحان كم مقرر مه أولا :

 يتم تقييم انطانب في انمقرراث انىظريت وانعمهيت بىاءً عهً انعىاصر انتانيت:ثاوياً :

 

 

انتقييى  11ـ2  

الدواظثح  9ـ2  
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( 14يادج )

    

 
  

  

 

 

 

 

    

  

 

 

انذلالاخ انزقًيح وانزيزيح نهذرجاخ وانتقذيزاخ  11ـ2  
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(15يادج )
 

 

 

 

  

 

   

الإنذار الأكاديمي واننقم وإيقاف انقيذ وإنغاء انقيذ  12ـ2
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   –              

         .
 

        

   /    . 

     . 
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:    /    

-     /     

 
 

ِذف الجشًبهج الى اعذاد خرشيجيي رّ  هِربساد علويرخ ّإداسيرخ مسربُن فرى       ي-

ل هرري خررلق الاررذسح علررى  مٌويررخ ّمغررْيش قغرربل ُرربم لررَ ثشياررخ فرري سررْ  العورر  

  لتْاطل هع الخجشاء  في الويبديي راد الظلخ ثبلتاٌيخ الحيْيخ.ا
 

 التعليويرخ  الجيئرخ  هٌِرب  هضايرب  ثعرذح  الجشًربهج  ثِرزا  يلتحر   الرز   الغبلرت  يتوترع -
 مْصيرع  ّكزلك التعليويخ الاجِضح ثبحذث الوجِضح الحذيخخ الوعبهل هخل الجيذح
َ  الرز   الوتارذم  ثربلتعلين  لاهرذادٍ  العرذد  طرغيشح  هجوْعربد  علي الغلة  يؤُلر
 ثبلترذسي   ّيارْم  تلفخهخ ّثحخيخ ّعجيخ طٌبعيخ مغجيايخ هجبلاد في للذخْق
 . التذسي  ُيئخ أعضبء هي هتويضح ًخجَ

 

 ثبلتاٌيرخ  الظرلخ  راد هجربلاد  عذح في التخظض ُزا لخشيجي العول يتْافش -

 الحيْيرخ  التكٌْلْجيرب  ، الجضيئيرخ  الحيْيرخ  التكٌْلْجيرب  هجربلاد  هخرل  الحيْيرخ 

َ  الٌِذسرخ  ، الجيئيرخ  الحيْيرخ  التكٌْلْجيرب  ، الغزائيرخ   صساعرخ  علرن  ، الْساحير
 . ّالخليب الاًسجخ

 

-  َ  ا اير   الجشًربهج  يِرتن  الجشًربهج  ثِرب  يتويرض  التري  العلويرخ  للوربدح  ثبلاضربف
 مظرال  التري  الاضربفيخ  الوِربساد  هري  هجوْعرخ  الغبلرت  ليكتسرت  ثبلاًشرغخ 
 علري  ّالارذسح  الجوربعي  العورل  علي ّالاذسٍ الامظبق هِبساد هخل شخظيتَ
 . العول لسْ  الغبلت ُيللتب اسبسيخ طفبد ُّي ّالاثذال التفكيش

 

 هري  التري  العورل  ّّسش الٌرذّاد  هري  العذيرذ  الجشًربهج  عي الوسئْلْى يعاذ -
 الترذسيت  هشاكرض  هرع  ثبلتعربّى  ّرلك للغلة الشخظيخ الوِبساد طال شبًِب

 الحيربٍ  فري  عٌِرب  غٌري  لا التري  التشفيِيرخ  العلويرخ  الرشحلد  إلري  ثبلاضربفخ 

 .الجبهعيخ
 

   

       /   . 

      . 

       . 

   . 
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:      

 61/61/7112ثتبسيخ 2814 سقن اس الْص للاشاس عجاب الجشًبهج إًشبء من ّلاذ -
 كرل  عضْيتِب في مضن ّالتي العليب اللجٌخ خلق هي الجشًبهج إداسح يتن حيج
 – العربم  الوٌسر   - ّالغرلة  التعلرين  لشرئْى  الكليرخ  ّكيرل  – الكليخ عويذ( هي

 (.ذللوسبع الوتخظظيي التذسي  ُيئخ أعضبء هي ّاحٌبى – الجشًبهج هٌس 

 
 الجرْدٍ  عربلي  معلرين  مرْفيش  إلري  الجيْلْجيرخ  الجترشّق  علرْم  ثشًربهج  يِرذف  -

 ّلسرذ  ّأخلقيرب  إجتوبعيرب  ّهسرؤّلخ  ًبجحرخ  هٌِيرخ  لحيربٍ  الغرلة  لاعرذاد 

 طرذاسٍ  فري  ّحرذٍ  الجشًربهج  يكرْى  ّاى ، هظش في الجتشّق قغبل أحتيبجبد
 .الوظشيخ بدثبلجبهع الجذيذح الجشاهج

 
 182ثعررذد  2117/2118 ّلارذ ثررذأد الذساسرخ ثبلجشًرربهج فري العرربم الذساسري    -

بلجشًبهج ُرى  لٌظبم السبعبد الوعتوذح ثّمخضع الذساسخ ثبلجشًبهج ، ُزا عبلجبً 

 سبعخ هعتوذح. 146

 

 التذسي  ُيئخ أعضبء السبدح هي هتويضح ًخجخ ثبلجشًبهج التذسي  علي ياْم -
 ّأيضب ّالويذاًيخ العلويخ ثبلكفبءح لِن ّالوشِْد ّهعبًّيِن الوتخظظيي

 علْم هجبلاد في العبهليي الخجشاء هي العذيذ التذسيسيخ العوليخ في يشبسك
 الولئوخ ثبلتجِيضاد ّالوعبهل التذسيسيخ الابعبد متويض كوب ، الجتشّق
 فشص للغلة ّيتبح التعلين جْدٍ ششّط يحا  ّثوب التعليويخ للعوليخ
 ًبهجالجش لغلة الوٌِيخ الوِبساد لشفع الجتشّق ششكبد في بلويذاًيللتذسيج

 للعول هتكبهلخ خغظ عشي  عي الجشًبهج لغلة هتويض عولي مذسيت،
. الذساسخ فتشٍ عْاق الحالي

   

      /   . 

      . 

      . 

  .
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Biotechnology/BioMolecular Chemistry 

 

•   Introduction 

For attaining socio-economic prosperity of a country, science and technology is a 

crucial area where development is essential. The need for a faster technology and 

biotechnology development is being increasingly felt in Egypt. Hence high emphasis should be 

placed on the advancement of science and technological research and innovations by adopting 

imported improved technology and biotechnology as well as through development of indigenous 

current technology. Acceleration of economic development will require reorientation of 

Research and Development (R&D) activities towards specific goals of national 

importance for achieving sell-reliance within the shortest possible time. 

Harnessing modern technology - 

Advances in technologywill continue tobe a major driving force of modern society, and will 

continue to be accompanied by profound economic, social and cultural changes. The 

Faculty of Science, Cairo University, intends to continue to lead the way in harnessing 

and adapting modern technology for the benefit and development of the Faculty, the 

University and the Nation, and to prevent or limit the possible adverse conse.quences of these 

advances. The areas that are particularly relevant dude: 

Biotechnology: 

Biotechnology is the application of the science of living organisms to produce industrial 

products and' processes. The outputs of this relatively new but apidly expanding sector 

have many healthcare applications, for exampe pharmaceuticals, diagnostics, g e n e t i c  

t e s t i n g ,  g e n e  t h e r a p y  a n d  bioremediation. 

Due to the fact that hint-ethnology covers many areas in science and realising that a number of 

members of academic staff from various disciplines were engaged in biotechnology 

research, the Faculty will set up a working group of experts and deveioping experts to produce a 

policy for the development of this f ield, to promote collaboration among those involved 

and ultimatel
y
 to promote and supervise the development of facilities: international 

collaboration and assistance will be developed, especially in the area of research and 

training. 

To emphasis the importance of the Biotechnology to the economy of any country we 
present the following list which shows the Industries that use biotechnology: 

 Health — pharmaceuticals and diagnostics. 

 Agriculture — plant breeding, animal breeding, veterinary products and diagnostics. 

 Environment and resources — pollution control, land bioremediation, water 

treatment, minerals extraction and processing and pest management. 

 Food and beverage processing — starters, enzymes, fermentation. 

 Industrial applications — further processing of agricultural products (e.g. oils, 

fibres), 

 Bio processing and generation of industrial enzymes. 

 Energy production — biomass. 
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Molecular Biology: 

 

It is a major area of emphasis because it could be applied in particular to Medicine, 

agriculture, Food Science. This plan therefore will concentrate on these two fields. 

 

The environment and health care are two areas which biotechnology could serve and 

improve. Biotechnology could contribute to cleaner environment and also through its 

biopharmaceutical branch could improve on the health care of the nation. All these would be 

achieved by training of Egyptian postgraduate students and also through contract research 

with the industry. 

 

The plan presented here is an initiative to build state-of-the-art centre for Molecular Biology 

and Biotechnology at the Faculty of Science, Cairo University. This centre will be the 

flagship of the modern science in Egypt and will pave the way for more centres in the 

country which are essential for the advance of science and biotechnology in Egypt. 

 

Program and Syllabi 

 

The Syllabi for BSc in Biotechnology/BiolViolecular Chemistry at, Faculty of 

Science, Cairo University 

The syllabus covers the latest developments in the medical and environmental 

biotechnology arenas and has been designed, based on the Egyptian market needs, 

whereby employability, developing skills as entrepreneur and grooming students as 

scientists is the prime consideration. Our efforts will be strengthened by collaboration with 

the industry and with foreign universities and research institutes. We promote healthy 

interaction between academia and industry. Additionally, we will undertake contract research 

and be instrumental in commercialization of any product developed at the laboratory 

Level.
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First year of BSc Biotechnology/BioMolecular chemistry 

Level One : First Semester 

Subject 

Code 
Subject Prerequisite 

Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr 
contact 

BTC111 General Chemistry I  
1 (1X3) 

3 4 
6 

BTB ol 11 Cell Biology 
 
(Co req 
BT C111) uisite 

1 (1X3) 
3 4 

6 

BTM111 Differential Calculus - 
1 Tutorial 

3 3 
4 

BTPhylll Physics I - 
1 (1X3) 

3 4 
6 

BTU101 

Computer Science 

(University. 

Requirement) 

- 
1 (1X2) 

1 2 
3 

BTU102 
English language 
(University. 
Requirement) 

-  2 2 
2 

 19 
27 

Level One : Second Semester 

Subject 

Code 

Subject Prerequisite 
Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr 
contact 

BTC122 General Chemistry II  1 (1X3) 3 4 6 

BTBio122 Biodiversity  1 (1X3) 
3 

4 
6 

BTM122 Integral Calculus BTM111 I Tutorial 3 3 4 

BTPhy122 Physics II  1 (1X3) 
3 

4 
6 

BTU103 

Human Rights 

(University. 

Requirement) 

  2 2 2 

BTU 104 

BTU 105 

BTU108 

BTU109 

Elective Course 

Social Science 

(University. 

Requirement) 

-  2 2 2 

 19 
26 

Total number of hours per year = 38 hr 
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Second year of BSc Biotechnology/BioMolecular chemistry 

Level Two : Third Semester 

Subject 

Code 

Subject Prerequisite Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr contact 

BTBio211 
Genetics BTBiol 1 1 

1 (1X3) 
3 4 6 

BTC211 Organic Chemistry I BTC122 1 (1X3) 3 4 6 

BTM211 Biostatistics 
- 

1 tutorial 3 3 4 

BTC212 Physical Chemistry I 
BTC122/ 

BTM122 1 (1X3) or 3 4 6 

BTC213 Inorganic Chemistry I 
 

BTC122 11/2 tutorial 
3 4 6 

 19 27 
 

Level Two : Fourth Semester 

Subject 

Code 

Subject Prerequisite 
Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr contact 

BTBio222 
Molecular Biology BTBio211 

2(2x3) 
3 

5 9 

BTC224 
Organic Chemistry II BTC211 

 
2 

2 2 

BTC225 Physical Chemistry II 
BTC212/ 

BTM122 1 ( 1x3) 3 4 6 

BTC226 
Inorganic Chemistry II BTC213 

1 (1X3) 
3 

4 6 

BTC227 
Chemistry Of 

biomolecules 
BTC211 I (1X3) 3 4 6 

 
19 29 

Total number of hours per year = 38 hr 
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Third year of BSc Biotechnology/BioMolecular chemistry 

Level Three : Fifth Semester 

Subject Code 
Subject 

_ 
Prerequisite Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr contact 

BTC311 
Analytical 

Chemistry 
BTC122 1 (1X3) 3 4 6 

BTBiophy311 Biophysics  1 (1X3) 2 3 5 

BT311 
Biotechnology 

Laboratory 
BTBio222 2 (2X3) - 2 6 

BTC312 

Protein, Nucleic 

Acid Chemistry 

and Enzymes 

BTC227 - 2 2 2 

BTBio311 Microbiology BTBio122 
1 (1X3) 2  

3 5 

BTBio312 
Animal 

Physiology 
BTBiol 1 1 1 (1X3) 3 4 6 

 18 30 
 

Level Three : Sixth Semester 

Subject 

Code 

Subject 

Prerequisite 
Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr contact 

BT322 
Biotechnology 

Laboratory 
BTBio312 2(2X3) - 2  

BTC323 Instrumental Analysis BTC311 
1 (1X3) 3 

4 6 

BTC324 Metabolism BTC227 - 3 3 3 

BTBio323 Microbial Biotechnology BTBio311 2 (2X3) 2 4 8 

BTBio324 Immunology BTBiol 11 
1 (1X3) 2 

3 5 

BTBio325 Developmental Biology BTBio122 1 (1X3) 2 3 5 

 19 33 

Total number of hours per year = 37 hr 
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Fourth year of BSc Biotechnology/BioMolecular chemistry 

Level Four : Seventh Semester 

Subject 

Code 

Subject _ 
Prerequisite 

Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr contact 

BTC411 
Enzymology and 

Biotechnology 
BTC312 - 2 2 2 

BTBio411 
Genomics/Proteomics/Bioin

formatics 
BTC312 1X1 2 2 3 

BT411
(1)

 Research ______ 4 (4X3) 1 5 13 

BTBio412 Plant Biotechnology BTBio111 
1(1X3) 2 

3 5 

BTBio413 
Infectious & parasitic 

diseases 
BTBio122 1 (1X3) 2  3 5 

BT412 

Elective Course 

-Evolutionary Genetics 

-Animal, Plant and 

Environmental Toxicity 

  2 2 2 

 17 30 
 

Level Four : Eighth Semester 

Subject 

Code 

Subject Prerequisite 
Practical 

(hr/wk) 

Lecture 

(hr/wk) 

Total 

cr 
contact 

BT411
(2)

 Research  4(4X3) - 5 13 

BT423 
Molecular markers: 

Principles and applications 
BTC227 - 3 2 2 

BT424 Biosafety and Ethics  
- 3 

2 2 

BT425 
Biotechnological Products 

Design 
BTC227  2 2 2 

BTBio425 Environmental Biotechnology  1 (1X3) 2 3 5 

BT426 

Elective Course 

-Stem Cells 

-Cancer Biology 

 

  2 2 2 

 16 26 

Total number of hours per year = 33 hr 
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First Year: 

BTBIO111. Cell Biology: 

Examination of the principles governing living systems, with emphasis on the 

molecular and cellular basis of life, cellular organelles, cytoskeleton, 

energetics, apoptosis, differentiation and development ( corequisite: 

BTC111) (3 lecture, 3 laboratory hours a week). 

 

BTBio122. Biodiversity: 

Bacteria, Viruses, Protistans, Fungi and higher plants with their classification, 

general characters, structure and reproduction. Different taxa of animals and 

insects are discussed concerning systematics, comparative morphology, 

reproduction, physiology and behavior aspects, basic principles of ecology. 

(3lecture, 3 laboratory hours a week). 

 

BTC111. General Chemistry I:     

Introductory concepts in chemistry, including reactions of atoms, ions and 

molecules, solution stoichiometry, electronic structure of atoms, basic 

chemical bonding and molecular geometry, periodic properties of the 

elements. (3 lecture, 3 laboratory/toutorial hours a week). 

 

BTC122. Organic Chemistry II: 

A continuation of BTC111 covering topics such as chemical kinetics, general 

equilibrium theory, acid-base theory, chemical thermodynamics, the theory of 

gases and introduction to organic chemistry. (3 lecture, 3 laboratory/toutorial 

hours a week). 

 

BTM111.  Differential Calculus 

Inequalities, functions (basicproperties), elementary functions, operations on 

functions, inverse functions. Limits and continuity. Derivatives, chain rule, 

derivatives of the inverse function, derivatives of the logarithmic and 

exponential functions. Applications: mean value theorems, I,Hopital,s rule, 

maximum and minimum, curve sketching (3 lecture hours, 1 tutorial hour a 

week). 
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BTM122. Integral Calculus 

The definite integral and the fundamental theorems. Some area problems, 

indefinite integrals, techniques of integrations, Separable and linear 

differential equtions. Polar coordinates, parametric equations arc length. 

Improper integrals. Idea on Conic sections ( Prerequisite: BTM111).( 3 

lecture hours, 1 tutorial hour a week). 

 

 

BTPhy111. Physics I 

Mechanics; properties of matter and heat. A calculus-based course. 

(3lecture, 3 laboratory hours a week). 

 

BTPhy122. Introductory Physics II 

Wave motion, sound, electricity and magnetism, light and modern physics. 

(3lecture, 3 laboratory hours a week).  

 

BTU101.Computer Science (University Requirement)(2 lecture hours, 

 

BTU102.English Language (University Requirement)(2 lecture hours). 

 

BTU103.Human Rights (University Requirement)(2 lecture hours). 

 

Btu104, BTU105, BTU108, BTU109. Social Science (University 

Requirement)(2 lecture hours).   
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Second Year: 

BTBio211. Genetics 

The course reviews transmission genetics and principles of inheritance 

(Mendelian pattern and its modifications) Linkage and mapping, DNA 

structure and organization and functions of the genetic material, phenotypic 

effects of variations in the genetic material (on chromosome and DNA 

levels), principles and applications of population and quantitative genetics, 

cancer genetics and comparative genomic (Prereqisite:BTBio111) (3lecture, 

3 laboratory hours a week). 

 

BTBio222. Molecular Biology 

Basic introduction to molecular biology of the cell. The topics covered 

include: Gene and genome structure in viruses, prokaryotes, DNA mutation 

and repair, fundamental aspects of recombinant DNA technology, DNA 

cloning hybridization analysis, microarray and protein structure and function 

(prerequisite: BTBio211) (3lecture, 3 laboratory hours or equivalent a week). 

 

BTC211.Organic Chemistry I 

Introduction to organic chemistry, with emphasis on structure, 

stereochemistry, and reactions of aliphatic and alicyclic compounds and their 

functionalized derivatives. (Prerequisite: BTC122)  (3lecture, 3 laboratory 

hours a week). 

 

BTC224. Organic Chemistry II 

A continuation of BTC211. Topics include the chemistry of nitrogen-

containing compounds, aromatic chemistry and an introduction to 

spectroscopic methods. (Prerequisite: BTC211) (3lecture, 3 laboratory hours 

a week). 

 

BTC212. Physical Chemistry I 

Properties of ideal and real gases, fist and second laws of thermodynamics, 

physical transformations and substances, mixtures of substances and phase 

diagrams or applied to changes of state, chemical reactions and 

spontaneous processes. (Prerequisites: BTC122, BTM122) (3 lecture, 3 lab. 

Or 1.5 tutorial hours in alternate weeks). 
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BTC225. Physical Chemistry II 

Physical and chemical equilibrium, equilibrium electrochemistry, molecular 

motion and collision, chemical reaction rates, kinetics and introduction to 

statistical mechanics. (Prerequisites: BTC212, BTM122) (3lecture, 3 

laboratory hours a week). 

 

BTC213. Inorganic Chemistry I 

Introduction to inorganic chemistry. Topics include: the originof trends in the 

periodic table, molecular symmetry, and chemical bonding (including ionic 

bonding and the molecular orbital and valence bond models for covalent 

bonding). These approaches will be used to explain the chemistry and 

properties of selected classes of main group compounds. (Prerequisites: 

BTC122) (3lecture hours a week, 1.5 tutorial hours a week). 

 

BTC226. Inorganic Chemistry II 

The coordination chemistry of transition metals will be discussed, with 

particular reference to the means of physical and spectroscopic 

characterization. Relevance of such compounds to bio-inorganic systems will 

also be discussed (Prerequisites: BTC213) (3lecture, 3 laboratory hours a 

week).  

 

BTC227. Chemistry of Biomolecules 

An extension of the principles covered in BTC211 to the structure and 

properties of organic molecules of biological significance (i.e., proteins, 

nucleic acids and lipids). (Prerequisites: BTC211) (3lecture, 3 laboratory 

hours a week). 

 

BTM211. Biostatistics 

Descriptive statistics, Probability. Conditional probability, Bayes Theorem, 

independence. Discrete and continuous random variables, mathematical 

expectation, the variance, the standard deviation, the median and the mode. 

Some special discrete distribution. Some special continuous distribution. 

Point and interval estimation. Confidence intervals. Hypothesis testing 

Biological Applications. (3lecture hours, 1 tutorial hour a week). 
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Third Year:  

BTC311. Analytical Chemistry 

Fundamental chemical principles and theory that are important to classical, 

or "wet" analytical chemistry are presented, and illustrated using practical 

applications. The topics covered in this course include aqueous-solution 

chemistry, equilibria in complex systems, electrolytes, and titrimetric 

methods of analysis (gravimetric, precipitation, acid-base, complexiometric 

and reduction-oxidation). Theory and applications of electrochemical 

techniques include potentiornetric and amperometric titrations. (Prerequisite: 

BTC122.) (3 lecture hours, 3 laboratory hours a week.) 
 

BTC323. Instrumental Analysis 

The fundamental principles of operation and practical application of modern 

analytical instrumentation are presented. Acquisition of qualitative and 

quantitative chemical, biochemical and bioanalytical data from these 

instruments and methods describes the atomic and molecular composition 

and structure of matter. Topics covered in this course include atomic and 

molecular absorption and emission (photoluminescence) spectroscopy, 

atomic and molecular mass spectroscopy, and separation methods such as 

gas and liquid chromatography and capillary electrophoresis. (Prerequisite: 

BTC311.) (3 lecture hours, 3 laboratory hours a week.) 
 

BTBiophy311. Biophysics 

This course focuses mostly on the macrophysics end of the human body. It 

aims to understand the physics of human organs and of humans themselves. 

An extend freshman level physics is applied to see how the body works. (2 

lecture hours, 3 laboratory hours a week) 
 

BTC324. Metabolism 

Catabolism and the generation of phosphate bond energy. Principles of 

bioenergetics, glycolysis, glycogen breakdown, citric acid cycle, electron 

transport/oxidative phosphorylation, pentose phosphate pathway, fatty acid 

oxidation - ketone bodies, amino acid degradation energy metabolism. The 

utilization of phosphate bond energy will be illustrated by carbohydrate, fatty 

acid, nucleotide amino acids and lipid biosynthesis, and metabolite 

regulation (Prerequisite: BTC227.) (3 lecture hours a week.) 
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BTC312. Protein, Nucleic Acid Chemistry and Enymes 

The covalent and three dimensional structures of these macromolecules will be 

described in conjunction with study of the chemical and physical methods used 

in their purification and characterization. Enzyme protein relatioship. 

classification of enzymes, factors affecting enzyme activity (Prerequisite: 

BTC227.) (2 lecture hours a week.) 

 

BT311. Biotechnology Laboratory 

Construction of genomic and cDNA library, Screening, PCR amplification of the 

insert inside the victor, Modem methods for direct and indirect diagnosis of 

bacterial, viral and parasitic diseases, mutation detection, introduction to 

microarray technology and application of biotechnology techniques in forensic 

genetics. (Prerequisites: BIBi0222) (6 laboratory hours a week) 

 

BT322. Biotechnology Laboratory 

This laboratory course will primarily simulate the discovery and rapid 

characterization of genes and gene products. Laboratory experiments will 

include cutting edge biotechnology techniques and traditional biochemical and 

molecular biology methodology. For example, techniques for rapid protein 

isolation and characterization will be used to study .gene- products on a genetic 

and protein level. (Prerequisites: BTBio312.) (6 laboratory hours a week) 

 

BTBio311. Microbiology 

Classification and general properties of viruses- viral replication- and diagnosis- 

Classification of major groups of bacteria- bacterial cell characteristics, 

reproduction and diagnosis- Classification and general properties of fungi- 

Fungal reproduction- Examples Of pathogenic viruses, bacteria and .fungi 

(dermato phytes)- Microorganisms in water and food, in biological control and 

genetic engineering. . (Prerequisites: BTBio122.) (2 lecture, 3 laboratory hours 

a week.) 

 

BTBio312. Anima' ohyginkigy 

The coutst is designed to introduce basic physiological principles to students. 

This cota se includes the study of: the digestive system, the heart and 

circulation the respiratory system, the kidney and the regulation of the internal 

environment, the muscular system, the nervous system and the hormonal 

regulation of the body. . (Prerequisites: BiBiol 11) (3 lecture, 3 laboratory hours 

a week.) 
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BTBIO323. Microbial Biotechnology 

Microbial cell structure and fun, ;ion- microbial enzymes - Microbial cultivation 

techniques and colturing media- Microbial growth curves, kinetics, preservation 

and measurements- Factors affecting microbial growth - Microbial nutrition- 

Elements of fermentation piocesses- Design of fennenters - Recovery and 

purification of fermentation products - Examples of indasnial microbial 

fermentations (Prerequisites; BTBio311) (2 lecture, 6 laboratory hours a week.) 

 

BTBio324. Immunology 

This course will provide the student with a good understanding of basic 

immunochemistry & immunobiology as they relate to host immune responses. 

The properties of antigens & a detailed overview of the properties & functions of 

the molecules, cells, tissues & organs of the immune systems will be presented. 

This will provide a basis for understanding the concepts of immunity & 

vaccination against infectious diseases. Also covered are various facets of the 

immune system including molecular and cellular basis of the immune response 

to self and non-self antigen. . (Prerequisites: BTBio111) (2 lecture, 3 laboratory 

hours a week.) 

 

BTBio325. Developmental Biology 

This course involves the study of the processes by which an organism develops 

from a zygote to its full structure. It includes the study of cellular differentiation 

as well as body structure development(Prerequisites: BTBi0122) (2 lecture, 3 

laboratory hours a week.) 
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Fourth Year:  

BTC411. Enzymology and Biotechnology 

This course will focus on the structural and mechanistic properties of biological 

enzymes. Topics to he covered include, chemical catalysis, kinetics, activity 

inhibition, catalytic mechanisms, and an overview of modern approaches to 

studying enzymes. Molecular mechanisms regulating the activities of enzymes 

in the cell will be discussed. Application of enzymes in medicine, food and 

industry. (Prerequisite: BTC312) (2 lecture hours per week.) 

 

BT423. Molecular Markers: Principles and Applications 

An advanced lecture dealing with DNA science and the application of DNA 

technology in the -understanding and diagnosis of human disease. The lectures 

cover the biochemistry and expression of DNA and RNA at the molecular level, 

the theory and practice of recombinant DNA technology, and its applications. 

(Prerequisite: BTC227.) (2 lecture hours per week.) 

 

BTBIO411. Genomics/Proteornicsi Bioinformatics 

introduction to informatics, flow of genetic information from nucleic acid 

sequence to amino acid sequence, gene expression profiling at the inRNA level, 

gene micro arrays, application of genomic database (Swissprot, gene bank). 

Introduction to functional genomics, proteomies, protein profiling, 21) gel 

electrophoresis, mass spectrometry of proteins eluted from 2D gels, peptide 

mass fingerprinting, comparative proteome analysis, application of 2D protein 

database and MS peptide database, high throughput -2112:17is of protein-

protein interactions, antibodies and phage-display technologies for protein micro 

r array analysis, application of the biornolecular interaction network database 

(BIND) to find and predict protein-protein interactions. (Prerequisite: BTC312) (2 

lecture hours per week and I computer lab hour per week.) 

 

BT411(1,2). Research 

Original laboratory research under the direction of a tactile member. Student 

must • present three seminars discussing their research project. (1 lecture, 12 

laboratory hours per week over two terms; 10 credit hours) 
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BTBio412. Plant Biotechnology 

Principles of tissue cultures and cell culture techniques in biology. Nutritional 

requirements of tissue culture systems- Culture control of infectioii- evaluation of 

growth potentials, maintenance - Morphogerese; and regeneration- Propagation 

techniques. Synthetic. seed technology- Culture of haploid reproductive cells- 

Culture of protoplast- Culture engineering for production of enzymes, secondary 

metabolites pigments, lipids, vitamins, carbohydrate ,protein - Cultures 

engineering for production of pathogen resistance, stress, resistance, quality 

and yields. . (Prerequisites: BTBio111) (2 lecture, 3 laboratory hours a week.) 

 

BTBio413. Infectious and Parasitic Diseases 

This course includes the study of: Biological associations. Morphology, life 

cycles, infective stages, pathogenecity, host parasite relationships and 

diagnosis of main examples of parasites starting from Parasitic Protozoa to 

Acarinid and insect parasites. Zoonotic parasites and their effect on food and 

animals. (Prerequisites: BTBi0122) (2 lecture, 3 laboratory hours a week.) 
 

BT412. Elective Course *Evolutionary Genetics 

This course will consider mechanisms of evolution, by looking at studies on variation in 

populations, which together with theoretical examinations of the way that genes behave 

in populations, help to understand both the genesis of species and patterns in 

organismal diversification. Evolutionary 'arms races' will be considered which lead into a 

consideration of the evolution of sex. Sequence analysis and molecular phylogenetics 

illuminating new dimensions to our understanding of molecular evolution will also be 

discussed. (2 lecture hours per week.) 

*Animal, Plant and Environmental Toxicity 

Absorption, distribution, biotransformation and excretion of toxic compounds. Examples 

of toxic agents (pesticides, metals, natural toxins; ... etc.). Toxicity and risk assessment 

in animals, plants and environment. (2 lecture hours per week.) 
 

BTBio425. Environmental Biotechnology: 

The course aims at teaching students the scientific bases, principles and 
applications of environmental biotechnology to better use the natural 
resources, clean up contaminated environments, generate valuable 
resources, and provide products and services for the human society. The 
subjects cover the various areas of environmental biotechnology and its 
applications, and describe the state-of-art and possibilities together with 
their related issues and implications. Case studies are presented from the 
different fields including agriculture, industry and health. (2 lecture, 3 
laboratory hours a week.) 
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BT424. Biosafety and Ethics 

The course covers some biosafety topics such as Dissemination of 

Contaminants, Risk Management, Laboratory Practices and Techniques, 

Biosafety Legal Issues, Disposal of Infectious Waste, and Animal Biosafety 

Facilities/Practices. Also It discusses contemporary and historical debates about 

new technologies in bioethics; skills that enable students to think critically about 

some key ethical issues raised by current and future developments in 

biotechnology and genetics; and the ability to make informed judgments about 

those ethical issues. (2 lecture hours per week.) 

 

BT425. Biotechnological Products Design 

 Lectures cover various aspects of biotechnological products Design. Beginning 

with basic knowledge in kinetics of biological compounds, students should learn 

how lead is discovered and how the lead is modified to yield useful agents. 

Several techniques in the area of molecular biology, biochemistry, organic 

chemistry and computational biology will be discussed and presented. 

(Prerequisite: BTC227.) (2 lecture hours per week.) 

 

BT426. Elective Course 

*Stem Cells 

Definition of stern cells. Importance of stem cells. The unique properties of stem 

cells. Origin of stem cells. Embryonic stem cells. Adult stern cells. The 

similarities and differences between embryonic and adult stem cells. Induced 

pluripotent stem cells. The potential uses of stem cells. (2 lecture hours per 

week.) 

*Cancer Biology 

Basic understanding of cancer biology, definition of cancer, nomenclature, 

classification and staging of cancers, general and histological characteristics of 

malignant cells, difference between malignant and begnin cells, cell cycle and its 

regulation, contact inhibition phenomenon, etiology of cancer, spread of cancer 

(metastasis), carcinogenenesis, angiogenesis, tumor markers. (2 lecture hours 

per week.) 
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UNIVERSITY REQUIREMENT   

COMPULSORY ELECTIVES 

Course 
credit 

hours  
Course 

credit 

 

hours  

PTU101: Computer Science (2 -0-2) PTU104: Introduction to Legal Studies (2 -0-2) 

PTU102: The English Language (2 -0-2) 
PTU105: Principles of Management and 

Accounting (2 -0-2) 

PTU103: Human Rights (2 -0-2) PTU106: Arabic Language (2 -0-2) 

       PTU107: Islamic Culture (2 -0-2) 

  PTU108: History and Philosophy of Science (2 -0-2) 

  PTU109: Environmental Culture (2 -0-2) 

 6  2 

Common Core (First Year)  

First Semester Second Semester 

Course 
credit 
hours  

Course 
credit 
hours  

PTM 101: Calculus I  (2-1-3) 
PTM 102: Calculus II  
Prerequisite: PTM 101 

(2-1-3) 

PTP 101: General Physics I  (2-1-3) 
PTP 102: General Physics II  
 

(2-1-3) 

PTC 101: General chemistry  (2-1-3) PTC 102: Organic Chemistry  
 

(2-1-3) 

PTG 101: Introduction to Geology I  (2-1-3) PTG 102: Introduction to Geology II  (2-1-3) 

PTY 101: Geophysics I  (2-1-3) 
PTY 102: Geophysics II  
 

(2-1-3) 

TOTAL 15 TOTAL 15 
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Second Year  

Third Semester Fourth Semester 

Course 
credit 
hours  

Course 
Credit 
hours  

PTM 201: CALCULUS  III  

Prerequisite: PTM 102 
(2-1-3) 

PTG 204: IGNEOUS AND 

METAMORPHIC PETROLOGY  

Prerequisite: PTG 102 

(1-1-2) 

PTP 201: PHYSICS OF WAVES  

Prerequisite: PTP101, PTP 102, PTM 102 
(2-1-3) 

PTY 202:  ROCK PHYSICS 

Prerequisite: PTP 102, PTG 102 
(2-0-2) 

PTC 201: PRINCIPLES OF QUALITATIVE 

AND QUANTITATIVE ANALYSIS   

Prerequisite: PTC 101 

(2-1-3) 

PTY 203: SEISMIC FIELD 

TECHNIQUES; SURVEY DESIGN AND 

DATA ACQUISITION 

Prerequisite: PTY 102, PTP 201 

(2-1-3) 

PTG 201: SEDIMENTOLOGY  
Prerequisite: PTG 102 

(2-1-3) 
PTG 203: APPLIED PALEONTOLOGY 

AND BIOSTRATIGRAPHY  

Prerequisite: PTG102 

(2-1-3) 

PTG 202:  STRUCTURAL GEOLOGY IN 

PETROLEUM EXPLORATION AND 

DEVELOPMENT  

Prerequisite: PTG 101 

(2-1-3) 
PTM 202: DIFFERENTIAL & 

DIFFRENCE EQUATIONS  

Prerequisite: PTM 201  
(2-1-3) 

PTY 201:  INTRODUCTION TO WELL 

LOGGING  

Prerequisite: PTY 102 

(2-1-3) 
PTY 204:  POTENTIAL FIELD DATA 

ACQUISITION AND PROCESSING 

Prerequisite: PTY 101, PTM 201  

(2-1-3) 

  
PTC 202:  PHYSICAL CHEMISTRY  

Prerequisite: PTC 101 
(2-0-2) 

TOTAL 18 TOTAL 18 
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Third Year  

Fifth Semester Sixth Semester 

Course 
credit 

hours  
Course 

credit 

hours  

PTM 301: VECTOR ANALYSIS AND 

NUMERICAL COMPUTATIONS  

Prerequisite: PTM 201 

(2-1-3) 
PTG 304: SEDINETARY BASIN ANALYSIS 

Prerequisite: PTG 201 
(1-1-2) 

PTP 301:  SOLID STATE PHYSICS  

Prerequisite: PTP 201 
(2-1-3) 

PTG 305: ORGANIC GEOCHEMISTRY 

Prerequisite: PTG 201 
(1-0-1) 

PTG 301: MAPPING SUBSURFACE 

STRUCTURES  

Prerequisite: PTG 202 

(1-0-1) 
PTY 303: SEISMIC DATA PROCESSING 

Prerequisite: PTY 301, PTY 203 
(2-1-3) 

PTG 302: TECTONIC AND 

SEDIMENTATION 

Prerequisite: PTG 201 , PTG 202 

(1-0-1) 
PTY 304: PETROPHYSICS AND FORMATION EVALUATION 

Prerequisite: PTY 201, PTY 202, PTG 301, PTG 303 
(2-1-3) 

PTG 303: STRATIGRAPHY  

Prerequisite: PTG 201, PTG 203 

 

(1-1-2) 
PTM 302: INTRODUCTION TO COMPLEX ANALYSIS  

Prerequisite: PTM 102 
(1-0-1) 

PTY 301: SIGNAL ANALYSIS 

Prerequisite: PTM 202, PTP 201 
(2-1-3) 

PTY 305: SEISMIC INVERSION AND MODELING 

Prerequisite: PTY 202 
(1-1-2) 

PTY 302 COMPUTER APPLICATION IN 

GEOPHYSICS 

 

(1-1-2) 

PTY 306: INTRODUCTION TO MINERAL AND PETROLEUM 

AGREEMENT 

 

(2-0-2) 

  
PTE301: LANGUAGE (GEOSCIENCE READING 

TECHNIQUES) 
(1-0-1) 

TOTAL 15 TOTAL 15 
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Geology Elective Courses (Select 3 Cr) – Fifth semester   

PTG 306 
Remote Sensing and its application in Petroleum Exploration  

Prerequisite: PTG 202 
(1-0-1) 

PTG 307 
Hydrogeology   

Prerequisite: PTG 202 
(2-0-2)  

PTG 308 
Advanced structural Geology   

Prerequisite: PTG 202  
(2-0-2)  

PTG 309 
Palynology and Palynofacies  

Prerequisite: PTG 203 
(1-0-1)  

PTG 310 
Nanofossils   

Prerequisite: PTG 203 
(1-0-1)  

PTG 311 
Clay Mineralogy and Diagenisis   

Prerequisite: PTG 201 
(1-0-1)  

 Geophys Elective Courses (Select 3 Cr) – Sixth semester  

PTY 307 
Introduction to Seismology  

Prerequisite:PTY 102, PTP 201  
(1-0-1) 

PTY 308 
PETROLEUM ECONOMICS AND ASSESSMENT 

Prerequisite:none 
(1-0-1) 

PTY 309 
GEOTHERMAL AND RADIATION METHODS 

Prerequisite: PTP 101, PTP 102 
(2-0-2) 

PTY 310 
RADAR IN GEOPHYSICS 

Prerequisite: PTP 101, PTP 102  
(1-0-1) 
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Fourth Year 

Seventh Semester eighth Semester 

Course 
credit 

hours  
Course 

credit 

hours  

PTY 401: SEISMIC INTERPRETATION 

Prerequisite: PTY301,  PTY 303, PTY 305  
(2-1-3) 

PTG 403: WELL-SITE GEOLOGY AND MUD 

LOGGING  

Prerequisite: PTG 304,PTY201 

(1-0-1) 

PTG 401: RESERVOIR 

CHARACTERIZATION  

Prerequisite: PTG 304 

(2-0-2) 
PTG 404: PETROLEUM GEOLOGY 

Prerequisite: PTG 305 
(1-1-2) 

PTG 402: GEOLOGY OF EGYPT 

Prerequisite: PTG 303 
(1-0-1) 

PTC 401: PETROLEUM CHEMISTRY AND 

REFINERY PROCESSES 

Prerequisite: PTC102 

(2-1-3) 

PTP 401 : FLUID MECHANICS  

Prerequisite: PTP 201 
(2-1-3) 

PTY 404: ADVANCED WELL LOGGING AND 

CORRELATIONS 

Prerequisite: PTY 201, PTY 304 , PTG 202, PTG 303, 

PTG 401 

(2-1-3) 

PTY 402: INTERPRETATION OF 

POTENTIAL FIELD DATA  

Prerequisite: PTY 204 

(2-1-3) 
PTY 405: INTEGRATION OF GEOPHYSICAL DATA 

Prerequisite: PTY 401, PTY 402 
(2-1-3) 

PTY 403: SEISMIC STRATIGRAPHY  

Prerequisite: PTG 201, PTG 303 
(2-1-3) PTY 406: PROJECT (2-0-2) 

  
PTE401: LANGUAGE (GEOSCIENCE WRITING  

TECHNIQUES) 
(1-0-1) 

TOTAL 15 TOTAL 15 
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 Geology Elective Courses (Select 3 Cr) –Seventh semester.  

PTG 405 
Selected Topics in Geology 
Prerequisite: PTG 302, PTG 303 , PTG 304 

(1-0-1) 

PTG 406 
Petroleum Geochemistry 
Prerequisite: PTG 305 

(1-0-1) 

PTG 407 
Earth Resources  
Prerequisite: PTG 302, PTG 303 

(1-0-1) 

PTG 408 
Clastic Reservoirs  
Prerequisite: PTG 302 

(1-0-1) 

PTG 409 
Petroleum Provinces in Egypt  
Prerequisite: PTG 402 

(1-0-1) 

PTG 410 
Environmental Geology  
Prerequisite: PTG 302 

(1-0-1) 

PTG 411 
Carbonate Reservoirs  
Prerequisite: PTG 302  

(1-0-1) 

 Geophysics Elective Courses (Select 3 Cr)- Eight semester  

PTY 407 
MARINE GEOPHYSICS 
Prerequisite:PTY203,PTY204 

(1-0-1) 

PTY 408 
INTRODUCTION TO RESERVOIR GEOPHYSICS 
 Prerequisite:PTY202,PTP201 

(1-0-1) 

PTY 409 
RESERVOIR SIMULATION AND PRODUCTIVITY 
 Prerequisite:PTM301 

(2-0-2) 

PTY 410 
MINING GEOPHYSICS 
 Prerequisite:none 

(1-0-1) 

PTY 411 
RESERVOIR ENGINEERING 
 Prerequisite:PTM301 

(2-0-2) 

PTY 412 
ENGENEERING AND ENVIRONMENTAL GEOPHYSICS 

 Prerequisite:none 
(1-0-1) 

 


