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First Year

First Semester

Coti)rse Hours Number Quarter End of Term Pre-
No | Number & Course Title - . .
Code T P/A ](_:;;e::st works | gyl | Practical | Written | Total | requisite
1 m.111 | !ntroduction to 1| 2 | 2 20 | 10 70 | 100
Computer science
2 m.a13 | Algebraand Analytic 1| 2 | 2 20 | 10 70 | 100
Geometry
3 m.11s | Differentiation and 1| 2 | 2 20 | 10 70 | 100
Integration (1)
4 M.117 Statics (1) 1 2 2 20 10 70 100
5 | pha11 | Propertiesof the 1 | 2 2 10 20 70 | 100
substance
6 Ph.112 Electric and Magnetic 1 2 2 10 20 70 100
Umvgrsﬂy and College 5 2 6 400
Requirements
Total 11 14 18 1000 V
Second Semester
Cou;)rse& Hours Number Quarter End of Term Pre-
No | Number Course Title - . .
Code T P/A g;elﬁ_'; works | oyal | Practical | Written | Total requisite
1 M.122 Mathematical Analysis 2 2 3 20 10 70 100 | M113&M115
2 M.124 Solid Geometry 1 2 2 20 10 70 100 M113
3 | m.2e | Differentiationand 1| 2 2 20 | 10 70 | 100 M115
Integration (2)
4 M.128 Dynamics (1) 1 2 2 20 10 70 100 | M113&M115
5 Ph121 Heat 1 2 2 10 20 70 100
6 Ph122 Optics Geometric 1 2 2 10 20 70 100
Unlvgrsny and College 4 2 5 400
Requirements
Total 11 14 18 1000 v

¥a




Second Year

First Semester

Cot:)rse& Hours Number Quarter End of Term Pre-
No | Number Course Title - . .
Code T P/A ﬁroe:rl; works | oral | Practical | Written | Total | requisite
1| Mo1p | Introduction of . 1 1 20 | 10 70 | 100
Computer Programming
2 M.211 Linear Algebra 2 2 3 20 10 70 100 M113
3 M.213 Advanced D|_fferent|at|on 1 2 2 20 10 70 100 M116
and Integration
4 | M2y | Ordinary Differential 1 | 2 | 2 20 | 10 70 | 100 | M116
Equations (1)
5 Ph.211 Thermodynamics 1 2 2 10 20 70 100
6 Ph212 Modern Physics 1 2 2 10 20 70 100
Unlve:r3|ty and College 5 6 8 600
Requirements
Total 12 16 20 1200 V
Second Semester
Course Hours Number End of Term
Pre-
No | Number & Course Title | Quarter .
Code T P/A gr:ﬂ; works | Oral | Practical | Written | Total | requisite
1| M2z | Partial Differential 1 | 2| 2 20 | 10 70 | 100 | M111
Equations
2 | Moza | Qrdinary Differential 1 | 2| 2 20 | 10 70 | 100 | M217
Equations (2)
3 M.225 Statics (2) 1 2 2 20 10 70 100 M117
4 M.226 Dynamics (2) 1 2 2 20 10 70 100 M118
5 Ph.224 Alternating current 1 2 2 20 10 70 100 M116
6 Ph223 Physical Optics 1 2 2 10 20 70 100
Unlve_rsny and College 3 6 6 500
Requirements
Total 9 18 | 18 1100 V
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Third Year

First Semester

Cot:)rse Hours Number Quarter End of Term Pre-
No | Number & Course Title - . .
Code T P/A f;;e::: works | oral | Practical | Written | Total | requisite
1 M.317 Electrostatic 2 2 20 10 70 100 M216
2 M.311 Probability Theory 2 2 20 10 70 100 M211
3 M.313 Abstract Algebra 2 2 20 10 70 100 M112
4 M.315 Real Analysis 2 2 20 10 70 100 M215
5 M.318 Mathematical Statistics 1 2 2 20 10 70 100 M116
Elective Courses
M.319 (Students choose one
6 M.312 course): 2 2 20 10 70 100 M114
' Dynamics of Rigid Body M213
Special Functions
Unlvgrsny and College 3 2 4 300
Requirements
Total 14 4 16 900
Second Semester
Cm:)rse& Hours Number Quarter End of Term Pre-
No | Number Course Title - . .
Code T P/A ﬁffr'; works | oral | Practical | Written | Total | equisite
1 m.322 | Numerical Analysis 2 2 20 | 10 70 | 100 M,\iﬁf‘
2 M.324 General Topology 2 2 20 10 70 100 M313
3 M.326 Statistical Analysis 2 2 20 10 70 100 M311
4 | Mazs | Special Theoryof 2 2 20 | 10 70 | 100 | M118
Relativity
5 M.320 Analytical Mechanics 3 3 20 10 70 100 M319
Elective Courses
(Students choose one M213 &
M.321 ) M217
6 course): 2 2 20 10 70 100
M.323 Partial Diff ial M213 &
artial Di ere_ntla M215
Tensor Analysis
Unlve_r5|ty and College 3 8 - 400
Requirements
Total 16 8 20 1000
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Fourth Year

First Semester

Course Hours Numbelj Quar End of Term Pre-
No | Number & Course Title P/ Credi ‘::;rr Practi | Writt requis
Code T A | Hour | s Oral cal en Total ite
S
1 M.413 Functional Analysis 3 3 20 10 70 100 M315
2 M.415 Operation Research 3 3 20 10 70 100 M211
3 M.417 Quantum Mechanics 3 3 20 10 70 100 M330
4 M.419 Fluid Mechanics 2 2 3 20 10 70 100 N,\%Zg‘
Elective Courses (Students
M.411 choose one course):
. 2 2 2 1 7 1
5 M.412 Mathematical Methods 0 0 0 00
Numbers Theory
Unlvgrsny and College 5 2 6 400
Requirements
Total 18 2 19 900
Second Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works .
Code T P/A | Hours Oral | Practical | Written | Total | Fequisite
1 M.422 Complex Analysis 2 2 20 10 70 100 M,\iﬁf‘
2 | Muaga | Programming Packages | 2 20 | 10 70 | 100 | M313
and Applications
3 M.426 Statistical Mechanics 2 2 20 10 70 100 M311
icity +
4 | Magg | Theoryof Elasticity 2 2 | 20 | 10 70 | 100 | M118
electricity
5 M.420 Differential Geometry 2 2 20 10 70 100 M319
Elective Courses
M.422 (Students choose one M213 &
' course): M217
. . 2 2 2 1 1
6 Ma24 Differential Geometry 0 0 70 0 | Moz
Tensor Analysis M215
Electrodynamics
Unlvgrsny and College 3 12 9 500
Requirements
Total 15 | 12 21 1100
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First Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number Course Title Credit | works . .
& Code T P/A | dours Oral | Practical | Written | Total | requisite
1 | mug | Differentiationand 1 [ 2| 2 | 20 |10 . 70 | 100
integration
General Physics(1)
2 Ph111 | Properties of the substance 1 2 2 20 10 70 100
- Electric and Magnetic
3 | By | General Biological 1 | 2| 2 20 10 70 | 100
Sciences(1)
4 B112 Human Body 1 2 2 20 10 70 100
5 Ch111 | General Chemistry(1) 1 2 2 20 10 70 100
6 | Currlll | Environmental Sciences 2 2 20 10 70 100
Unlvgrsny and College 5 2 6 400
Requirements
Total 12 12 18 1000
Second Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | Lours Oral | Practical | Written | Total | Fequisite
1 M128 Algebra and Analytical 1 2 2 20 10 70 100
Geometry
2 Ph121 Heat 1 2 2 20 10 70 100
3 | phizz | GeOmetricand physical 1| 2] 2 20 10 70 | 100
optics
4 Ch121 General Chemistry (2) 1 2 2 20 10 70 100 Ph111
5 122 | General Biological 1| 2 | 2 20 10 70 | 100 | ch111
Sciences(2)
6 G123 Geology 1 2 2 20 10 70 100 B111
Unlvgrsny and College 4 2 5 400
Requirements
Total 10 14 17 1000

1|




Second Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number Course Title Credit | works . .
& Code T P/A | Hours Oral | Practical | Written | Total | Fequisite
1 M218 Linear Algebra 1 2 2 20 10 70 100
2 Ph211 | Thermodynamics 2 2 3 20 10 70 100
3 Ph212 | Vibrations and Waves 2 2 3 20 10 70 100
4 | phoig | Astrophysicsand 1 | 2| 2 20 10 70 | 100
Meteorology
5 Ch211 | Chemistry (1) 1 2 2 20 10 70 100
Unlvgrsny and College 5 6 8 600
Requirements
Total 11 18 20 1100
Second Semester
Course Hours Number End of Term .
No | Number & Course Title Credit Qx::lt(‘;r Pre-
Code T P/A | Lours Oral | Practical | Written | Total | Fequisite
1 M221 | Ordinary differential 1 | 2| 2 20 | 10 70 | 100
equations
2 M222 Solid Geometry 1 2 2 20 10 70 100
3 M223 Dynamics 1 2 2 20 10 70 100
4 Ch 224 Chemistry (2) 1 2 2 20 10 70 100 Ch211
5 Ph227 Alternating current 1 2 2 20 10 70 100
6 Ph225 Biophysics 1 2 2 20 10 70 100
7 Ph221 Physical optics 1 2 2 20 10 70 100
Unlvgrsny and College 3 6 6 500
Requirements
Total 10 20 20 1200
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Third Year

First Semester

Course Hours Number Quart End of Term Pre-
No | Number Course Title Credit worker . .
& Code T P/A | hours ™5 | Oral | Practical | Written | Total | requisite
1 M311 | Statistics and Probabilities 1 2 2 20 10 70 100
2 M312 | Quantum Mechanics(1) 1 2 2 20 10 70 100
3 M313 | Theory of Relativity 1 2 2 20 10 70 100
4 Ph311 | Atomic physics and spectra 1 2 2 20 10 70 100
5 Ph312 | Electronic Optics 1 2 2 20 10 70 100
6 Ph313 | Statistical Physics 2 2 20 10 70 100
7 | Curr3ll | Integrated Science 1 1 20 10 70 100
Unlvgrsny and College 3 2 4 300
Requirements
Total 11 12 17 1000
Second Semester
Course Hours Number End of Term
No | Number & Course Title Credic Qvt'arrlt(er Pre-
Code T P/A | Lours Or™%S | Oral | Practical | Written | Total | Fequisite
1 M328 Special Functions 1 2 20 10 70 100
2 Ph323 Electronic Circuits 1 2 2 20 10 70 100
3 Ph321 Nuclear Physics(1) 1 2 2 20 10 70 100
4 Ph322 Solid Physics (1) 1 2 2 20 10 70 100
5 Ph324 Computational Physics 1 2 2 20 10 70 100
6 M321 Statics 1 2 2 20 10 70 100
Unlvgrsny and College 3 8 - 400
Requirements
Total 9 20 19 1000
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Fourth Year

First Semester

Course Hours Number End of Term Pre-
No | Number Course Title P/ | Credit Q‘::rrlt;r r? .
& Code T A Hours Oral | Practical | Written | Total | requisite
1 M411 Quantum Mechanics(2) 1 2 2 20 10 70 100 M312
2 Ph411 | Nuclear Physics(2) 1 2 2 20 10 70 100 Ph321
3 Ph412 | Solid Physics (2) 1 2 2 20 10 70 100 Ph322
4 Ph413 | Laser Physics 1 2 2 20 10 70 100
5 Ph415 | Plasma Physics 1 2 2 20 10 70 100
6 Ph411 | Computer use in physics 1 2 2 10 10 10 70 100
Unlvgrsny and College 5 2 6 400
Requirements
Total 11 | 14 18 1000
Second Semester
Course Hours Number rter End of Term Pre-
No | Number & Course Title Credit Q‘::rk‘; .
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
1 Ph421 Avrticle and Research 1 2 2 10 10 10 70 100
2 Ph425 Magnetic Resonance 1 2 2 20 10 70 100
3 Ph428 Physics of Materials 1 2 2 20 10 70 100
4 | phaga | Newandrenewable 1| 2 | 2 20 10 70 | 100
energies
5 phazz | Logical and digital 1| 2| 2 20 10 70 100
circuits
6 Ph422 Electrical dynamics 1 2 2 20 10 70 100
Unlve_r5|ty and College 3 12 9 500
Requirements
Total 9 24 21 1100
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First Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | dours Oral | Practical | Written | Total | requisite
1| Mg | Differentiationand 1 | 2| 2 | 20 |10 - 70 | 100
integration
2 Phl11 Properties of substance 1 2 2 20 10 70 100
3 Ph112 Electric and Magnetic 1 2 2 20 10 70 100
4 Chl11 General Chemistry (1) 2 2 3 20 10 70 100
5 pi11 | Seneral Biological 1| 2 | 2 20 10 70 | 100
Sciences (1)
6 G112 Geology 1 2 2 20 10 70 100
Umvgrsﬂy and College 5 2 6 400
Requirements
Total 12 14 19 1000
Second Semester
Course Hours Number | o . End of Term Pre-
No | Number & Course Title Credit | works .
Code T P/A | Lours Oral | Practical | Written | Total | Féquisite
1 M128 Algebra and Analytical 1 2 2 20 10 i 70 100
Geometry
2 Ph121 Geometric Optics 1 2 2 20 10 70 100
3 Ph122 Heat 1 2 2 20 10 70 100
4| zigp | General Biological 12| 2| 20 10 70 | 100 | B111
Sciences (2)
5 B2z | Morphology and 2 | 2 20 10 70 | 100
anatomy
6 Chl122 General Chemistry (2) 2 3 20 10 70 100 Chlil
Unlvgrsny and College 4 2 5 400
Requirements
Total 11 14 18 1000

£




Second Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | dours Oral | Practical | Written | Total | requisite

1| choig |MainGroupselements& |, |, | 3 | 55 | 19 . 70 | 100 | M118
Their Applications

2 M218 Linear Algebra 1 2 2 20 10 - 70 100

3| chag | Shemical 1 | 2| 2 | 20 |10 - 70 | 100
Thermodynamics

4| chay | Quantitative Chemical 1 [ 2| 2 | 20 |10 : 70 | 100
Analysis

s | choip |BasicGroupsinOrganic |, | , | , 20 | 10 - 70 | 100
Compounds
Umvgrsﬂy and College 5 6 8 600
Requirements
Total 11 16 19 1100

Second Semester
Course Hours Number End of Term R
No | Number & Course Title Credic Qv::rrlt{esr Pre-
Code T P/A | Lours Oral | Practical | Written | Total | Fequisite

1 maze | Ordinary Differential 1 | 2| 2 20 | 10 70 | 100
Equations

2 M228 Solid Geometry 1 2 2 20 10 70 100

3 Ph222 Modern Physics 1 2 2 20 10 70 100

4 Ch223 Surface Chemistry 1 2 2 20 10 70 100
Chemistry of Major

5 Ch222 Groups and Transitional 1 2 2 20 10 70 100 Ch212
Elements

6 Ch224 Organic Chemistry (1) 1 2 2 20 10 70 100
Unlve_r5|ty and College 3 6 6 500
Requirements
Total 9 18 18 1000

12




Third Year

First Semester

Course Hours Number Quart End of Term Pre-
No | Number & Course Title Credit | w orkir . .
Code T P/A | hours Oral | Practical | Written | Total | Fequisite

1 M318 Statistics and Probabilities 1 2 2 20 10 70 100

2 M319 Dynamics 1 2 2 20 10 70 100

3 Ph314 Biophysics 1 2 2 20 10 70 100

4 | chaiz | Equilibriumand 1| 2| 2 20 10 70 | 100
Manufacturing Processes

5 Ch311 Stereochemistry 1 2 2 20 10 70 100

6 Ch312 Organic Chemistry (2) 1 2 2 20 10 70 100 Ch224

7 Curr31l | Integrated Science 1 1 20 10 70 100
Unlve_r5|ty and College 3 2 4 300
Requirements
Total 10 14 17 1000

Second Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | Hours Oral | Practical | Written | Total | requisite

1 M328 Special Functions 1 2 2 20 10 70 100

2 Ph321 Radiological Physics 1 2 2 20 10 70 100

3 | ch3pn | Chemistry kinetic 1| 2| 2 20 10 70 | 100
stimulation

4 Ch322 Instrumental Analysis 2 2 3 20 10 70 100

5 Ch323 Environmental chemistry 1 2 2 20 10 70 100

6 | chas | Fundamentals of 1 | 2 | 2 20 10 70 | 100
Materials Science
Unlvgrsny and College 3 g 7 400
Requirements
Total 10 20 20 1000
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Fourth Year

First Semester

Course Hours Number Quarte End of Term Pre-
No | Number Course Title Credit r Writte .
& Code T | P/A| [ours | Works | Oral | Practical n Total | requisite
1 | chanp | Fundamentalsof quantum |, , 2 20 10 70 | 100
chemistry
2 Ch412 | Chemistry of Lanthanides 1 2 2 20 10 70 100
3 Ch413 | Biochemistry 2 2 3 20 10 70 100
4 | chalg | Organic Synthesis & 2 | 2 3 20 10 70 | 100
Reaction Mechanism
5 Cha15 Photochemistry partial 1 2 2 20 10 70 100
spectrum
6 Ph414 | Electrical circuits 1 2 2 20 10 70 100
Unlvgrsny and College 5 2 6 400
Requirements
Total 13 14 20 1000
Second Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works .
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
1 | chaze | Electrochemistry and 2 | 2 | 3 20 10 70 | 100
Corrosion of Metals
2 Ch423 Coordination Chemistry 1 2 2 20 10 70 100
3 | chaga | Nuclearand Radiation 1 | 2| 2 20 10 70 | 100
Chemistry
4 | cChags | Physical Chemistry and 2 | 2 | 3 20 10 70 | 100
Spectral Measurements
Unlvgrsny and College 3 12 9 500
Requirements
Total 9 20 19 1000
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First Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title - . .
Code T P/A lc_;;)e:rlst works | Oral | Practical | Written | Total | requisite
1 Z111 General Zoology (1) 2 2 3 10 20 70 100
2 B111 General Botany (1) 2 2 3 10 20 70 100
3 Phl111 General Physics( 1) 1 2 2 10 20 70 100
4 Chlil General Chemistry 1 2 2 10 20 70 100
5 M111 General Mathematics 1 2 2 20 10 70 100
Umvgrsﬂy and College 5 2 6 400
Requirements
Total 12 12 18 9200
Second Semester
Course Hours Number End of Term
. Quarter Pre-
No | Number & Course Title - .
Code T P/A ](_:lroe:rlst works | Oral | Practical | Written | Total | equisite
1 7122 General Zoology( 2) 2 2 3 10 20 70 100 Z111
2 B122 General Botany (2) 2 2 3 10 20 70 100 B111
3 2122 Invertebrates 2 2 3 10 20 70 100
4 Ch122 Organic Chemistry 1 2 2 10 20 70 100 C1l11
5 G121 Physical Geology 2 2 3 10 20 70 100
Unlvgrsny and College 4 2 5 400
Requirements
Total 13 12 19 900

o)




Second Year

First Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | dours Oral | Practical | Written | Total | requisite
1 Z211 Vertebrates 1 2 2 10 20 70 100
2 B211 Plant Anatomy 1 2 2 10 20 70 100
3 B212 | laxonomy of Flowering 2 | 2 | 3 10 20 70 | 100
plants &Archaegoniates
4 G211 Paleontology 1 2 2 10 20 70 100
5 Ch211 Analytical Chemistry 1 2 2 10 20 70 100
Unlve_r5|ty and College 5 6 8 600
Requirements
Total 1 | 16 | 19 1000 \
Second Semester
Course Hours Number End of Term R
No | Number & Course Title Credic Qv::rrlt{esr Pre-
Code T P/A | Lours Oral | Practical | Written | Total | Fequisite
1 7221 | Microtechniques& 2 | 2 | 3 10 20 70 | 100
Histology
2 7200 | Parasitology & 2 | 2 | 3 10 20 70 | 100
Immunology
3 B221 Plant Physiology 1 2 2 10 20 70 100
4 B2 | Yirology and 2 | 2| 3 10 20 70 | 100
Bacteriology
5 Ph221 General Physics (2) 1 2 2 10 20 70 100 P111
Unlve_r5|ty and College 3 6 6 500
Requirements
Total 11 16 19 900
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Third Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code P/A | hours Oral | Practical | Written | Total | Fequisite
1 Z311 Animal Physiology 2 2 3 10 20 70 100
2 Z312 Embryology 2 2 3 10 20 70 100
3 B311 Plant Ecology 2 2 3 10 20 70 100
4 B312 Plant Physiology 2 2 3 10 20 70 100
5 2313 General Genetics 1 2 2 10 20 70 100
Umvgrsﬂy and College 3 2 4 300
Requirements
Total 12 12 18 800
Second Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works .
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
1 7321 | Ecology and Animal 2 | 2 | 3 10 20 70 | 100
Behaviour
2 Ch321 Biochemistry 1 2 2 10 20 70 100
3 G3z1 | Metreology& Climatic 1| 2 | 2 10 20 70 | 100
changes
4 B321 Mycology & Phycology 2 2 3 10 20 70 100
5 7322 Entomology 1 2 2 10 20 70 100
Unlve_r5|ty and College 3 8 ” 400
Requirements
Total 10 18 19 900
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Fourth Year

First Semester

Cot:)rse . Hours Number Quarter End of Term Pre-
No | Number & Course Title - S
Code T | P/A ﬁroe:rl: works | Oral | Practical | Written | Total | reduisite
1 7411 | Animal Biodiversity & 1| 2 2 10 20 70 | 100
Egyptian fauna
2 Ba11 | Phytogeography & 2 | 2 3 10 20 70 | 100
Egyptian Flora
3 B 412 Human Body 2 2 3 10 20 70 100
4 Ch 411 | Analytical Chemistry 1 2 2 10 20 70 100
Elective Courses
B413 (Students choose one
5 course): 1 2 2 10 20 70 100
B414
Nanotechnology
Applied Microbiology
Unlve_r5|ty and College 5 2 6 400
Requirements
Total 12 12 18 900
Second Semester
Course Hours Number End of Term R
No | Number & Course Title Credic Qv::rrlt{esr Pre-
Code T | P/A | fours Oral | Practical | Written | Total | Féquisite
1 G421 Environmental Geology 1 2 2 10 20 70 100
2 Ch421 Biotechnology 1 2 2 10 20 70 100
3 za22 | Cytology & Molecular 2 | 2 | 3 10 20 70 | 100
Biology
4 M421 Biostatistics 1 2 2 10 20 70 100
Elective Courses(Students
choose one course):
Z423 Preservations and
: 1 2 2 1 2 1
5 7421 museum techniques 0 0 70 00
Environmental Pollution
Stem cells
Unlve_r5|ty and College 3 12 9 500
Requirements
Total 9 22 20 1000
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First Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit K . .
Code T P/A | dours WOrkS | Oral | Practical | Written | Total | requisite
1| Moio | Principlesof 2 2 20 | 10 70 | 100
Mathematics
2 | mor11 | Algebraand Analytic 1 | 2| 2 20 | 10 70 | 100
Geometry
3 M0112 Differentiation 1 2 2 20 10 70 100
4 MO0113 | Statics(1) 1 2 2 20 10 70 100
5 MO0114 Computer Architecture 1 2 2 20 10 70 100
Unlvers[ty, College and - 6 10 600
Supportive Requirements
Total 13 14 20 1100
Second Semester
Course Hours Number End of Term
No | Number & Course Title Credic Q“:rrlt{esr Pre-
Code T P/A | Lours w Oral | Practical | Written | Total | Fequisite
1 M0121 Linear Algebra 1 2 2 20 10 70 100
2 M0122 Integration 1 2 2 20 10 70 100
Ph121 Physics (1)
3 Ph122 Properties of a Substance 1 2 2 10 10 10 70 100
Electric and Magnetic 1 2 2 10 10 10 70 100
4 Ch121 General Chemistry 1 2 2 10 10 10 70 100
Unlver5|_ty, College and 6 6 9 600
Supportive Requirements
Total 11 16 19 1100




Second Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit K . .
Code T P/A | dours WOrkS | Oral | Practical | Written | Total | requisite
1 M0211 Basis of Mathematics 1 2 2 20 10 70 100
2 M0212 Mathematical Statistics 1 2 2 20 10 70 100 M0113
3 M0213 Solid Geometry 1 2 2 20 10 70 100
4 M0214 Dynamics(1) 1 2 2 20 10 70 100
5 | currzoz | Philosophy and History 2 2 20 | 10 70 | 100
of Mathematics
Unlvers[ty, College and 6 6 9 700
Supportive Requirements
Total 12 14 19 1200
Second Semester
Course Hours Number | o . End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | Hours Oral | Practical | Written | Total | requisite
1| Moz21 | Imtroduction of . 1| 2 | 2 10 | 10 | 10 70 | 100
Computer Programming
2 M0222 Mathematical Analysis 1 2 2 20 10 70 100
Physics (2)
3 Ph221 Heat 1 2 2 10 10 10 70 100 Ph121
Ph222 Optics Geometric 1 2 2 10 10 10 70 100 Ph122
4 MO0223 | Statics (2) 1 2 2 20 10 70 100
5 Curr221 | Integrated Science 1 1 20 10 70 100
Unlvers[ty, College and 4 6 - 500
Supportive Requirements
Total 10 16 18 1100
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Third Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title - . .
Code T P/A ](_:lroe:rlst works | oral | Practical | Written | Total | equisite
1| Mmoga | Ordinary Differential 1 | 2| 2 20 | 10 70 | 100
Equations (1)
Computer in Teaching
2 Curr313 Mathematics 1 2 2 20 10 70 100
3 MO0316 Abstract Algebra 1 2 2 20 10 70 100
Elective Courses
(Students choose one
4 MO314 course): 1 2 2 20 10 70 100
MO0315 .
Vector Analysis
Special Functions
Physics (3)
5 Ph312 Thermodynamics 1 2 2 10 10 10 70 100 Ph121
Ph313 Modern Physics 1 2 2 10 10 10 70 100 Ph122
Unlvers[ty, College and 5 2 6 400
Supportive Requirements
Total 11 14 18 1000
Second Semester
Course Hours Number Qt‘::r End of Term Pre-
No | Number & Course Title - .
Code T P/A ](_:lroe:rlst w‘;rk Oral | Practical | Written | Total | Fequisite
1| Moz | Qrdinary Differential 1 | 2| 2 |2/ 10 70 | 100 | M0311
Equations (2)
2 M0322 Advanced D|_fferent|at|on 1 2 2 20 10 70 100
and Integration
Elective Courses
(Students choose one
course):
3 Numbers Theory 2 2 20 10 70 100
MO0326 . ;
Partial Differential
MO0325 .
Equations
Physics(4)
4 Ph321 Physical optics 1 2 2 10 10 10 70 100 Ph312
Ph322 Alternating current 1 2 2 10 10 10 70 100 Ph313
Unlver5|_ty, College and 5 8 9 500
Supportive Requirements
Total 11 16 19 1000
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Fourth Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works .
Code T P/A | Lours Oral | Practical | Written | Total | requisite
1 M0411 | Mathematical Modeling 2 2 20 10 70 100
2 MO0412 | Numerical Analysis 2 2 20 10 70 100
3 M0416 Mathematical Methods 2 2 20 10 70 100
4 M0323 Probability Theory 1 2 2 20 10 70 100
Elective Courses
(Students choose one
5 Mo414 course): 2 2 20 10 70 100
MO0415 . .
Biomathematics
Dynamics of Rigid Body
Unlvers[ty, College and - 2 8 500
Supportive Requirements
Total 16 4 18 1000
Second Semester
Course Hours Number End of Term .
No | Number & Course Title Credit Qv::rrlt{esr Pre-
Code T P/A | Lours Oral | Practical | Written | Total | Fequisite
1 M0421 Statistical Analysis 2 2 20 10 70 100
2 M0422 Computer Graphics 1 2 2 10 10 10 70 100
3 | Moaza | Programming Packages 1| 2 | 2 10 | 10 10 70 | 100
and Applications
4 M0423 Dynamics (2) 2 2 20 10 70 100 M0214
Elective Courses
(Students choose one
5 mgjgg course): 1 2 2 20 10 70 100
Analytical Mechanics
Computer Applications
Unlvers[ty, College and 3 12 9 500
Supportive Requirements
Total 10 18 19 1000
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First Year
First Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | pours Oral | Practical | Written | Total | Fequisite
1 Bio111 General Botany 1 2 2 20 10 70 100
2 Bio112 General Zoology 1 2 2 20 10 70 100
3 M111 General Mathematics (1) 1 2 2 20 10 70 100
4| chuz | Imtroductionto 1 | 2 2 20 | 10 70 | 100
Chemistry
5 Ph111l Voice 1 2 2 20 10 70 100
Unlvers[ty, College and - 6 10 " 600
Supportive Requirements
Total 12 16 20 1100
Second Semester
Course Hours Number End of Term .
No | Number & Course Title Credit Qx::lt:;r Pre-
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
1 Ph121 Light 1 2 2 20 10 70 100
2 M121 General Mathematics (2) 1 2 2 20 10 70 100 M111
3 M122 Athletic Statistics 1 2 2 20 10 70 100
4 | Bio1z1 | Parasitesand 1 | 2 2 20 | 10 70 | 100
immunology
5 Bio122 Anatomy 1 2 2 20 10 70 100
Unlvers[ty, College and 6 6 9 12 600
Supportive Requirements
Total 11 16 19 v 1100

Ve




Second Year

First Semester
Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works .
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
Ph211 Geometric Optics 1 2 2 10 20 70 100
Curr211 | Environmental Sciences 2 2 20 10 70 100
3 | cha1p | Basicsof Organic 1| 2| 2 10 20 70 | 100
Chemistry
4 Bio211 No vertebrates 1 2 2 10 20 70 100
5 M211 Biostatistics 1 2 2 20 10 70 100
Unlver5|_ty, College and 6 6 9 10 700
Supportive Requirements
Total 12 14 19 v 1200
Second Semester
Course Hours Number End of Term .
No | Number & Course Title Credit Qx::lt:;r Pre-
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
1 G221 Environmental Geology 1 2 2 20 10 70 100
2 Bio221 Viruses and microbiology 1 2 2 10 20 70 100
3 Ph221 Heat 1 2 2 20 10 70 100
4 Ph222 Properties of a substance 1 2 2 10 20 70 100
5 M221 Differential Equations 1 2 2 20 10 70 100
6 Curr221 | Integrated Science 1 1 20 10 70 100
Unlvers[ty, College and 4 6 - " 500
Supportive Requirements
Total 10 | 16 | 18 | 1100
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Third Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works . .
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
1 Ch311 Inorganic Chemistry 1 2 2 20 10 70 100
Elective Courses
Chall ((;’:Jurtiz;'ts choose one
2 Ch312 : 1 2 2 20 10 70 100
- Chemistry of waste
Ch313 : .
- Animal chemistry
- Chemistry at home
3 Ph311 Biophysics 2 2 20 10 70 100
4 Bio311 Animal physiology 2 2 10 10 10 70 100
5 Bio312 Fungi and algae 1 2 2 20 10 70 100
6 Bio313 Plant Ecology 1 2 2 20 10 70 100
Unlvers[ty, College and 5 2 6 10 400
Supportive Requirements
Total 13 10 18 v 1000
Second Semester
Hours Number End of Term
Course wr Pre-
No | Number & Course Title Crf ! Qx::lt:;r -
Code T P/A | hour Oral | Practical | Written | Total | Fequisite
S
1 Ch321 physical chemistry 1 2 2 10 20 70 100
2 | Bio321 gggyb'o'ogy ofthehuman |\, |\ » | 5 | 29 | 10 70 | 100
3 | currgz1 | History and philosophy 1|22 20 10 70 | 100
of science
4 Ph321 Electric and magnetic 1 2 2 10 30 70 100
Elective Courses
Ph322 (Studenlts choose one
phazz | course):
5 Ph324 - Atomic Physics 2 2 10 20 70 100
Ph425 - Nuclear Physics
- Environmental Physics
- Materials Physics
Unlver5|_ty, College and 5 8 9 1 500
Supportive Requirements
Total 11 16 19 v 1000
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Fourth Year

First Semester

Course Hours Number Quarter End of Term Pre-
No | Number & Course Title Credit | works isit
Code T | P/A | fours Oral | Practical | Written | Total | Fequisite
1| cha1y | A selection of chemistry 1| 2 | 2 10 20 70 100
(nuclear, industrial, .......
2 Ph411 Vibrations and waves 1 2 2 10 20 70 100
3 Ph412 Modern Physics 1 2 2 20 10 70 100
4 Bio411 Entomology 1 2 2 10 20 70 100
. i +
5 | Bio412 | FlantPhysiology 1| 2] 2| 10 20 70 | 100
Inheritance
Unlver5|_ty, College and ” 2 8 ” 500
Supportive Requirements
Total 12 12 18 v 1000
Second Semester
Course Hours Number End of Term .
No | Number & Course Title Credit Qx::lt:;r Pre-
Code T P/A | hours Oral | Practical | Written | Total | Fequisite
1 Ch421 organic chemistry 1 2 2 10 20 70 100
2 | Bioger | CYiologyandmolecular iy, 1, g 20 70 | 100
biology
Elective Courses
(Students choose one
course):
Bio422 - Museum techniques
. . 2 2 2 1 7 1
3 Bio423 - Sample conservation 0 0 0 00
Bio424 - Introduction to rock
science
Bio425 - Biological pollution
4 | phap1t | Astrophysicsand 1 | 2 | 2 20 | 10 70 | 100
Meteorology
5 Curr421 | Science and Technology 2 2 20 10 70 100
Unlvers[ty, College and 3 12 9 . 500
Supportive Requirements
Total 10 | 18 | 19 v 1000
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Communication skills in English (1) - "listening and speaking"

Course name Course Code || Hours Number

Communication skills in English E.111 2
"(1) - "listening and speaking T(1)+ P/A(2

Course Description:
An introductory course designed to enhance the speaking and listening skills of non-

native English speakers. Emphasis is on pronunciation, stress, rhythm, and intonation
patterns of American English. Oral communication, listening comprehension, and
vocabulary development are stressed. Students build their skills through instruction and
intensive practice. Placement by testing required by the College for non-native speakers
of English.

Communication skills in English (2) - "listening and speaking"

Course name Course Code | Hours Number

Communication skills in English E. 211 2 E.111
"(2) - "listening and speaking T(1)+ P/A(2)

Course Description:
This course develops competences in speaking and listening in various contexts. The

course offers more depth and practice than the English Essential Skills Courses. The
Listening and Speaking elective incorporates level-appropriate listening techniques and
practice in order to aid in students comprehension. Where possible, students are
exposed to authentic English audio files in the forms of conversations, radio broadcasts
and other aural sources of information. It also includes a variety of level-appropriate
speaking tasks and practice in the form of discussions, debate, presentations and

interviews.
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E. 121 2
T(1)+ P/A(2
Course Description:

This course aimed at developing university-wide skills of reading, writing, and analysis.

Addresses the needs of students in English and other disciplines where both writing and
reading have an important role in learning. The course fosters personal writing skills
and also introduces writing as a subject of study in itself.

Communication skills in English (2) - "Reading and Writing"

Course name Course Code | Hours Number

Communication skills in English E221 2 E. 121
(2) - "Reading and Writing" ) T(1)+ P/A(2)

Course Description:

By the end of the course, you should have improved your ability:

« torecognize different text-types and genres

« to grasp the purpose of a text, its audience and the case it makes

« toread and respond to academic and non-academic texts that deal with a range of
topics

« to understand the effects produced by different types of grammatical and stylistic
expression within your own writing and the writing of others

 to construct, shape and deliver writing that is appropriate to a set task

« to mobilise a technical vocabulary associated with writing

 tocite and reference in a manner appropriate to the genre of writing

o to evaluate and edit the work of others using constructive, informed feedback
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Introduction to M.111 2
Computer science T(1)+ P/A(2)

Course Description:
The course provides students with a broad foundation in computer science. Topics

include: introduction to digital technology, historical review; logic gates; binary, octal,
and hexadecimal systems; computer architecture and basic components, internal and
external interfaces, types of removable media; introduction to operating systems;
programming paradigms, basic programming concepts; concept of algorithm,
representation, correctness and performance of algorithms; introduction to objects. The
course equips students with basic problem solving skills and prepares them for taking
the programming sequence subjects and other computer science disciplines.

Course name Course Code Hours Number Pre-
requisite
Algebra and Analytic Geometry M.113 2
T(l) +P / A(Z)

Course Description :
1. Understand mathematical induction.

2. Learn partial fractions.

3. Outline theory of equations.

4. Classify matrices- inverse of matrices and compute it.

5. Learn how to get the solution of systems of linear equations by different methods.
6. Distinguish the equations of circle —conic sections (parabola, elliptic, hyperbolic).

Hours Course name Hours Pre-requisite

Number Number

2 Differentiation 2
T(1)+ P/A(2) and Integration T(1)+ P/A(2)
1)

Course Description :
1. Prove the mathematical problems.
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2. Use limit concepts.

3. Study the continuity of a function at a point and interval.

4. Differentiate functions.

5. Use L'Hospital rule to find the limit of functions.

6. Use differentiation to find the mean value of a function.

7. Apply differentiation to physical problems and other applications.
8. Understand integration and use different formulas of integrals.

9. Apply integration.

Course name || Course Code Hours Pre-requisite

Number

Statics (1) M.117 2
T(1)+ P/A(2

Course Description :
1. Identify basic definitions and concepts of statics.

2. Generalize Cartesian vectors — vector operations — vector equations.

3. Differentiate between force vectors , force system resultants ,moment of forces and
moment of a couple

4. Explain reduction of system of forces — equilibrium of system of forces — frictional

force — equilibrium of catena.

Course name || Course Code Hours Pre-requisite

Number

Electric and Ph.112 2
Magnetic T(1)+ P/A(2

Course Description:
1. Study the basic information about Electricity and Magnetism.

2. Learn the force of interaction between charges (Coulomb's law).
3. Study the electric field and the Gauss's law, the electric potential, the capacitances

and the effect of dielectrics.
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4. Learn the steady current and resistances, the magnetic field and forces, uniform
magnetic field, the magnetic effect for current carrier conductors.

Course name || Course Code Hours Pre-requisite

Number

Mathematical M.112 2 M113 & M115
Analysis T(1)+ P/A(2)

Course Description:
9. Evaluating integration of one variable function, definite integrals, multiple

integrals.

2. Computing arc length, areas and volume integration.

3. Classify infinite sequences and series and study their convergence.

4. Study Fourier analysis, function and periodic functions, sine and cosine series and
multiple Fourier series.

5. Define Sequences of natural numbers, convergent sequences, divergent
sequences.

6. Study Monotonic sequences, sequences and series of functions.

7. Define convergent series , absolutely convergent series

8. Reproduce Taylor series, tests of converges and diverges.

9. Reproduce Fourier series —Fourier functions, Fourier expansion, Fourier

coefficients.

Course name || Course Code Hours Pre-requisite

Number

Solid M.114 2 M113’
Geometr T(1)+ P/A(2

Course Description:
1. Learn the coordinates in the space (Cartesian, cylindrical and spherical)

2. Understand intersection of two spheres, sphere through a given circle, intersection of
a sphere and a line, tangent plane, angle of intersection of two spheres.

3. Learn conditions of two spheres to be orthogonal.

4. Know the (definition of a cylinder, equation of the cylinder whose generators

intersect a given conic and are parallel to a given line,

Vel



enveloping cylinder of a sphere, the right circular cylinder, equation of the right circular

cylinder with a given axis and radius).

Course name || Course Code Hours Pre-requisite

Number

Differentiation M.116 2 M115
and Integration (2) T(1)+ P/A(2)

Course Description:
1. Learn the methods for solving improper integrals.

2. Understand limits and continuity — partial derivatives homogenous
functions — Euler's theorem — Taylor's theorem.
3.Study Jacobian-line integrals — Green theorem- Stok's theorem.

Course name || Course Code Hours Pre-requisite

Number

Dynamics(1) M.118 2 M113 &M115
T(1)+ P/A(2)

Course Description:
1. Understand the basic concepts of dynamics.

2. Detail and study the basic information and concepts about dynamics: Position,
velocity, relative velocity and acceleration vectors-Newton's laws for motion-
Projectiles- Collision of elastic bodies- motion in one dimension- simple harmonic
motion,.. etc.

3. Identify, formulate and solve fundamental problems in mathematics.

4. Enhance the individual skills to study and solve the environment problems.

5. Communicate effectively and work within team works.

6. Display professional and ethical responsibilities.

Course name Course Code Hours Number Pre-requisite

Heat Ph.121 2
T(1)+ P/A(2

Course Description:
1. Know the nature of light and some concepts related to the geometric optics

such as the principle foci and principle planes

2. Study the basic information about Heat..
RN
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3. Study physical phenomena related to ultrasonic wave and its application in day
live.

4. Identify the thermometry and fixed points of temperature.

Course name || Course Code Hours Pre-requisite
Number
Optics Ph.122 2
Geometric T(1)+P/A(2)

Course Description:
Elementary geometrical optics in the paraxial approximation. Refractive index;

reflection and refraction at a plane boundary from Huygens principle and Fermat s
principle; Snell s Law; total internal reflection. Image formation by reflection at a
spherical boundary; concave and convex mirrors. Real and virtual images.
Magnification. Image formation by refraction at a spherical boundary and by
converging and diverging thin lenses. Derivation of the expression for the focal length
of a thin lens.

Course name Course Code Hours Number Pre-requisite

Introduction of M.212 1
Computer
Programming

Course Description:
1. Know the using of computer language.

2. Understand Programming, Fundamentals of Quick basic.
3. Make Decisions Making in Programs.

4. Make Decisions Making in Programs.

5. Take Control with QBASIC.

6. Analyze real life problems.

Course name || Course Code Hours Pre-requisite

Number

Linear Algebra M.211 2 M113
T(1)+ P/A(2

Course Description :
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1. Identify basic definitions and concepts of linear algebra such as: Groups , rings
and fields (definitions and examples) — vector
2. Predict suitable methods for dealing with linear transformations and matrix

transformations.

Course name || Course Code Hours Pre-requisite
Number
Advanced M.213 2 M116
Differentiation T(1+P/A(2)
and
Integration

Course Description:
1. Learn the methods for solving improper integrals.

2. Understand limits and continuity —partial derivatives homogenous functions — Euler's
theorem — Taylor's theorem.
3. Study Jacobian-line integrals — Green theorem- Stok's theorem.\

Course name || Course Code Hours Pre-requisite
Number

Statics(2) M.215 M117
T(1)+ P/A(2

Course Description :
1. Study of Gauss theorem, Stokes theorem and Green theorem and prove each

one.
2. Apply previous theorems.

3. Find the attraction of masses by the Newton's law.



Course name || Course Code Hours Pre-requisite
Number
Ordinary M.217 2
Differential T(1)+ P/A(2)
Equations(1

Course Description:
1. Define Sequences Ordinary differential equations-classification.

2. Classify of ordinary differential equations and their origin
3. Solving ordinary differential equations.

4. Define initial value problems.

Course name Course Code Hours Pre-requisite
Number
Thermodynamics Ph.211 2
T(1)+ P/A(2)

Course Description:

1. identify the 1% and 2" laws of thermodynamics.
2. Know the meaning of basic concepts and definitions of thermodynamics such as:

entropy, phase transition order to disorder, unavailability of energy.

Course name Course Code Hours Number Pre-requisite

Partial Differential M.221 2 M111
Equations T(1)+ P/A(2)

Course Description:
1. Learn the basic concepts — solving partial differential equations using the ordinary

2. differential equations — classification of partial differential equations.

3. Understand the different methods of solving partial differential equations of first
order — methods of solving partial differential equations of higher orders

4. Solve partial differential equations using the separation of variables.

5. Understand special functions.

AR



Course name || Course Code Hours Pre-requisite
Number
Ordinary M.214 2 M217
Differential T(1)+P/A(2)
Equations(2)

Course Description:
1. Study the existence and uniqueness theorem and its applications .

2. Understand system of linear differential of first order and its solutions-solving
the differential equations by using Laplace transformations- Theory of
stability.

3.Learn solving the differential equations by using Green's function- Strum
Louville Problems.

Course name || Course Code Hours Pre-requisite

Number

Dynamics(2) M.216 M118
T(1)+ P/A(2)

Course Description

1. Study of general of rigid body in three dimensions.
2. Apply the equations of motion in the moving axis and motion about fixed
point.

3.Imagine of motion of sphere on plane and study the its kinetic energy.

Course name || Course Code Hours Pre-requisite

Number

Mathematical M.218 2
Statistics T(1)+ P/A(2

Course Description:
1. Learn Exploratory data analysis- frequency distribution - a line plot, a box plot, a bar

chart, histogram, stem and leaf plot, or other appropriate elementary device - the mean,
median, mode, as appropriate.

2. Know the standard deviation, range, interquartile range, as appropriate — symmetry
and skewness for the distribution of a set of

AR R
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data - the concepts of probability.

3. Know more about a set function, a sample space for an experiment, and an event —
the probability as a set function on a collection of

events, stating basic axioms.

4. Understand Bayes’ Theorem.

Course name || Course Code Hours Pre-requisite

Number

Modern Ph.221 2
Physics T(1)+ P/A(2

Course Description:

1. Study the principles of relativity, electron and its characteristics, positive rays,
structure of atoms, X-ray.
2. Understand photoelectric effect, wave mechanics, detectors of nuclear radiation,

nuclear fission and fusion.

Course name || Course Code Hours Pre-requisite

Number

Physical optics Ph.223 2
T(1)+ P/A(2)

Course Description:

1. Study the basic information about geometrical optics.

2. Learn the nature of light and some concepts related to the geometric optics such as
the principle foci and principle planes.

Course name || Course Code Hours Pre-requisite

Number

Alternating Ph.314 2 M116
current T(1)+ P/A(2

Course Description:

Learn more about alternating voltage and current, single phase circuits, complex

notation, network analysis and alternating current bridges.
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Course name || Course Code Hours Pre-requisite

Number

Probability M.311 2
theor

Course Description:

1. Study Borel field, Borel sets, conditional probability, random variables and some
distributions,

2. Understand characteristic functions, central limit theorem, infinite sequences of
random variables, generating function, Poisson random process, strong law of large

numbers and Markov chains.

Course name Course Code Hours Number Pre-requisite

Course Description:
1. Learn binary operations — permutations — groups — subgroups homeomorphisms of

groups — normal subgroups — quotient groups

isomorphism theorems.

2. Understand the normalize of subsets of groups centralizer and class equation -
generated groups - cyclic groups — outer direct product of groups.

3. Deal with inner direct product of groups -action of groups on sets - simple groups -
p— groups - Sylow's theorems - series of groups -solvable groups.

4. Defining Binary operations , groups and subgroups.

5. Learning permutations, homeomorphisms of groups , normal subgroups

6. quotient groups .

7. Defining and understanding isomorphism theorems, the normalize of subsets of
groups, centralizer and class equation.

8. Solving outer direct product of groups , inner direct product of groups , action of
groups on sets, simple groups , p—groups , Sylow's theorems, series of groups , solvable

groups.



Course Description :
1. Define countable and uncountable sets

2. open and closed sets of real numbers.

3. Study Monotonic sequences, sequences and series of functions.

4. Define convergent series — infinite series — convergent and divergent
5. Reproduce Taylor series, tests of converges and diverges.

6. Reproduce Riemann integral and its properties — sequences of functions.

Course name Course Code Hours Number Pre-requisite

M.317

Course Description:
1- Define electric field and electric charge.

2- Learn coulomb’s law, Electrostatic system of units, the electrostatic field
due to a set of point charges, the electric potential, lines of force and
equipotential surfaces.

3- Know Gauss’s theorem, lines of forces due to collinear charges, the electric
dipole.

4- Learn the equations of the electrostatic field, the form of the potential at
infinity.

5- Define and understanding spherical condenser, dielectrics, magnetism,
steady electric currents in linear conductors, Steady electric, currents in
continuous media.

6- Solve boundary value problems by harmonic analysis.

Course name Course Code Hours Number Pre-requisite

Dynamics of M.319 2
Rigid Body
Course Description:
Rectilinear and curvilinear motion of particles, equations of motion, linear and angular

momentum, systems of particles, kinematics of rigid bodies, equations of motion for

rigid bodies, plane motion of rigid bodies.



Special M.323 2
Functions

Course Description:
1. Learn Gamma function and related functions (gamma function , beta function ,

psifunction).

2. Understand Legendre function (Legendre differential equation, Legender polynomial,
Rodriguse's formula, generating function,

recurrence relations, integral expression , orthogonally property) —

3. Know Bessel function (Bessel differential equation , Bessel polynomial, generating
function , integral expression , recurrence relations , orthogonally property).

4. Understand Laguerre function (Laguerre differential equation, Laguerre polynomial ,
generating function , recurrence relations ,differentiation formula , orthogonally

property, Hermite function.

Course name Course Code Hours Number Pre-requisite

Numerical M.322 2 M213 &217
Analysis

Course Description:

1. Learn the method of variations in Problems with fixed boundaries.

2. Understand the variation problems with moving boundaries and certain other
problems .

3. Compare variation problems involving a conditional extremum, Direct

methods in variational problems

4. Learn numerical solutions for solving Numerical Analysis the two point boundary-
value problems and the finite difference methods.

5. Study numerical solutions for partial differential equations - numerical

solutions for parabolic equations - numerical solutions for hyperbolic equations and

numerical solutions for elliptic equations.

Ve



Course name Course Code Hours Number Pre-requisite

General M.324 2 M213
Topology

Course Description:

1. Know the basic concepts (sets , subsets, Cartesian product , relations , equivalence
relations , functions , operations on sets)

2. Understand topological spaces — topology of the line and plane -open sets -
accumulation points - Bolzano - closed sets - Heine — Borel theorem- sequences -
convergent sequences — subsequences.

3. Learn more about Cauchy sequences — continuous functions - accumulation points -
closure of a set - interior — exterior - boundary - neighborhoods and neighborhood

systems - coarser and finer topologies.

Course name Course Code Hours Number Pre-requisite

Statistical M.326 2 M311
Analysis

Course Description:
This course is designed for students who are interested in (1) learning the basics

of SAS and its application in data management and data analyses and (2) expanding
their understanding of statistical inferences and modeling. SAS is analytics software
widely used in both academic and industrial fields for data management, data report,
data analyses, and more. In Psyc140A, we will introduce the platform of SAS and focus
on the application of SAS in data management and data analyses (descriptive statistics

and selected inferential statistics will be covered).

Course name Course Code Hours Number Pre-requisite

Special Theory M.328 2 M318
of Relativity

Course Description:
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1. Learn the Principles of inertial frames, system,Galilean 's relativity, invariance of
speed of light,
2. Understand Lorentz transformation, conservation of four vectors and impact,

applications of four vector momentum.

Course name Course Code Hours Number Pre-requisite

Analytical M.330 2 M319
Mechanics

Course Description:
1. know the basic concepts of differential geometry.

2. Understand Theory of Curves-Regular, curvature and its properties and torsion
and its properties

3. Learn the basic concepts of Existence and uniqueness .

Course name Course Code Hours Number Pre-requisite

Partial M.332 2 M213& M217
Differential

Course Description:

1. Learn the basic concepts - solving partial differential equations using the ordinary

2. differential equations - classification of partial differential equations.

3. Understand the different methods of solving partial differential equations of first
order — methods of solving partial differential equations of higher orders .

4. Solve partial differential equations using the separation of variables.

5. Understand special functions.

Course name Course Code Pre-requisite

Tensor M.334 2 M213& M215
Analysis

Course Description:
Overall Aims of Course:

1. Introducing the concepts of scalar and vector fields.
2. Study the integration and differentiation of vectors and scalars defined at

Y\Y
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point in space.
3. familiarize the student with the use of general orthogonal curvilinear
coordinates and the evaluation of differential operators.

5. Introduce integral theorems and demonstrate their usefulness.

Course name Course Code Hours Number Pre-requisite

Functional M.413 2 M315
Analysis

Course Description:
1. Understand the Metric spaces — linear spaces - normed spaces - Banach spaces -

Hahn-Banach theorem - Hilbert spaces.
2. Know linear functions - linear operators —strong convergence - weak convergence -

spectral theory - normed rings and spectral representation.

Course name Course Code Hours Number Pre-requisite

Quantum M.417 2 M330
Mechanics

Course Description:

1- Deal with some mathematical tools to solve the time-independent Schrodinger
equation in one-dimension for the free particle.
2- Learn the potential step, the potential barrier, the infinite square well, the square

well, and the linear harmonic oscillator.

Course name Course Code Hours Number Pre-requisite

Fluid M.419 2 M317 & M319
Mechanics

Course Description:
1. Known some basic and concepts.

2. Find some Eulerian and Lagrangian methods.
3. Recognize the stress in fluid.
4. Recognize boundary conditions.

5. Find Milne-Thomson circle.



Mathematical M.421 2
Methods

Course Description:

1. Solve ordinary differential equations by series around regular or singular points.

2. Know the hyper-geometric functions - orthogonal functions — Stiirm Liouvill theory.
3. Understand Fourier analysis (Fourier series ,Fourier functions , Fourier expansion
,Fourier coefficients , Fourier transforms4. Know the boundary value problems in
bounded domains — applications (the problem

of wave propagation, the problem of heat diffusion, Laplace’s equation).

Course name || Course Code |} Hours Pre-requisite
Number

Numbers M.423 2 M213 IM217
theory

Course Description:
1. Learn integers (divisibility, prime numbers, Fundamental theorem of arithmetic,

Fermat's numbers and Fermat's method of factorizatio.

2. Know linear Diophantine equations, congruences, divisibility tests using congruence
relation, residue systems, linear congruences and systems of linear congruences in one
variable,

3. Understand the Chinese remainder theorem, Fermat's last theorem, Fermat's little

theorem and number theoretic functions or arithmetical.

Course name Course Code Hours Number Pre-requisite

Complex M.422 2
Analysis

Course Description:

1. Know algebraic and geometric preliminaries (complex field , rectangular
and polar representation of complex numbers). Understand topological and
analytic preliminaries (sets of points sets in a plane , sequences , compactness -

stereographic projection , continuity) —
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2. Learn elementary functions (exponential function , logarithmic function , complex
exponents).
3. Deal with analytic functions(Cauchy- Riemann equations , analyticity ,
harmonic functions) - power series (sequences , uniform convergence , Maclaurin and
Taylor series , operations on power series) .

4. Understand complex integration and Cauchy’s theorem (curves

parameterization , line integrals , Cauchy’s theorem.

Course name Course Code Hours Number Pre-requisite

Statistical M.426 2 M311
Mechanics

Course Description:
1. Understand statistical description of systems of particles, statistical formulation of the

mechanical problem.

2. Understand the interaction between macroscopic systems, statistical

thermodynamics, macroscopic parameters and simple applications (ideal gases).

3. Learn statistical ensembles and their distributions: Micro canonical ensemble,
Canonical ensemble, Grand canonical ensemble and simple applications of statistical
mechanics (kinetic theory of dilute gases and Maxwell velocity

distribution) Quantum statistics of ideal gases, Maxwell-Boltzmann statistics, Bose-

Einstein statistics and Fermi-Dirac statistics.

Course name Course Code Hours Number Pre-requisite

Theory of M.428 2
Elasticity

Course Description:
1. Know statements and their truth tables, what Theory of Elasticity is review on tensor

notations. Learn analysis of stresses: Types of External forces, stress tensor, Equations
of motion and equilibrium in terms of the components of the stress tensor and surface
conditions.

2. Understand equations of motion and equilibrium referred to a Cartesian coordinate
systems, equations of motion and equilibrium referred to cylindrical and spherical co-

ordinate system.

'Y,



N

¢
¥

S Ul ELLTN

!

%QPA

N
)

3. Determine the principle normal stresses.
4. Understand the analysis of strain: The finite strain tensor, The small strain tensor,
strain compatibility equations, The strain tensor referred to a Cartesian co-ordinate

system.

5. Learn extension of beams by longitudinal forces and torsion of a circular shaft.

Course name Course Code Hours Number

Differential Geometr M.430

Course Description:

1. Learn more about Euclidean space - differentiation of vector functions of a real

variable.

2. Understand Taylor's expansion of vector functions - regular parametric

representations of curves - arc length - natural representations of curves — curvature —

torsion.

2. Define Serret-Frenet equations — involutes and evaluates of curves — differentiation
of vector functions of vector variable — regular parametric representations of

surfaces.

Course name Course Code Hours Number Pre-requisite

Numerical M.432 2 M213 & M217
Analysis

Course Description:
1. Learn the method of variations in Problems with fixed boundaries.

2. Understand the variation problems with moving boundaries and certain other
problems .

3. Compare variation problems involving a conditional extremum, Direct methods in

variation problems.

Course name Course Code Hours Number Pre-requisite

Course Description:

AR



1. Know statements and their truth tables, vector and scalar potentials — energy and
momentum in electrodynamics, plane electrodynamics waves in a non conducting
medium, reflection and refraction - electrodynamics waves in a conducting medium.

2. Review on Maxwell’s equations.

3. Determine the time-varying fields and Maxwell’s equations.

4. Determine vector and scalar potentials — energy and momentum in electrodynamics.
5. Know time-varying fields — Maxwell’s equations — vector and scalar potentials —
energy and momentum in electrodynamics — plane electrodynamics waves in a non
conducting medium - reflection and refraction - electrodynamics waves in a conducting

medium.

\YY



G
WLLL] N

S S g gAY andeill oLy 5.8

'Yy




Course Number& Course Title Credit Hours || Pre-requisite
Code
M118 Differentiation and J| 2
integration

Course Description

1.Prove the mathematical problems. 2. Use limit concepts.

3. Study the continuity of a function at a point and interval.

4. Differentiate functions. 5. Use 'Hospital rule to find the limit of
functions.

6. Use differentiation to find the mean value of a function.

7.Apply differentiation to physical problems and other applications.
8.Understand integration and use different formulas of integrals.

9. Apply integration.

Course Number& Course Title Credit Hours
Code

General 3
Physics(1)
Properties of the
substance
-Electric and
Magnetic

Course Description

1-Know dimentional analysis and properties of solids and fluids.

2- Recognize the nature of sound wave and its applications

3- Study the physical phenomena related to ultrasonic wave and its application in day
live.

4- learn about the thermometry and fixed points of temperature, the concepts of the
thermal expansion (solids, liquids and gases). The thermal conductivity, the kinetic
theory of

gases is also included. The student is also learning about the concepts of isothermal and
adiabatic changes, the two laws of thermodynamics and the entropy.

5- Study imagine thermal expansion and the expansion of gases through the real
understanding of the kinetic energy of gases.

Course Number& Course Title Credit Hours
Code

B111 General Biological 2
Sciences(1) T(1)+ P/A(2)

Course Description
1-Learn about the plant kingdom, protophyta.
2- Differentiate between different types of bacteria and viruses.

Y ¢



Learn about animal kingdom, morphology and biology, cell theory and structure -¢

divisions
Course Number& Course Title Credit Hours
Code

B111 General Biological 2
Sciences(1) T(1)+ P/A(2)

Course Description

1-Study the types of organic reaction, cleavage of covalent bond and relative

intermediate, carbocations, free radical and carbanio, nucleophiles and Electrophones.

2- Study structural isomerism, stereo-isomerism [comformations, enantiomers and

diastereomers,

3- Know nomenclature of enantiomers (R-S system), optical activity and optical
isomerism], geometric (cistrans) isomerism, nomenclature of geometric isomers (EZ
system).

Course Number& Course Title Credit Hours
Code

B112 Human Body 2
T(1)+P/A(2)

Course Description
1-ldentify the main body organs and systems.
2- Study the different coordination between body systems.

Course Number& Course Title Credit Hours || Pre-requisite
Code
Environmental 1
Currlll Sciences

Course Description

. Explain the scientific concepts, principles, facts and techniques used in the science
field,

» Known the relationship between human with pollution

* Known some famous pollution(water, soil, food, Gas).

* Solve some problem with take for you in scientific live.

Code

Algebra and
Analytical
Geometry

Course Description
1.Understand mathematical induction. 2. Learn partial fractions.
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3. Outline theory of equations. 4. Classify matrices- inverse of matrices and
compute it.

5. Learn how to get the solution of systems of linear equations by different methods.

6. Distinguish the equations of circle —conic sections (parabola, elliptic, hyperbolic).

Course Number& Course Title Credit Hours Pre-requisite
Code
Heat 2
Ph121 T(2)+ P/A(2)

Course Description

1.Study the basic information about Sound &Heat.

2. Know the nature of sound wave and its application.

3. Study physical phenomena related to ultrasonic wave and its application in day live.
4. ldentify the thermometry and fixed points of temperature.

5. Explain the concepts of the thermal expansion (solids, liquids and gases

Course Number& Course Title Credit Hours Pre-requisite
Code
Geometric and 2 Ph111
Ph122 Physical optics T(2)+ P/A(2

Course Description

1-To know Reflection and refraction, Refraction through lenses
2-Study Efficiency of source of light, Simple magnifier, Microscope, Telescope.

Course Description

1. Study Inductive and mesmeric effect, resonance, conjugation and tautomerism.

2. Apply reaction mechanism including types or reactions and their applications,
energy and rate of reaction.

3. Understand the basic properties of solutions, gas/liquid liquid /liquid, and
solid/liquid.

4. Study the chemical equilibrium, effect of temperature, catalyst and
concentration

5. Know the ionic equilibrium, Ostwald dilution law, pH value, common ion
effect, buffers and solubility product.

6. Study Lewis theory, VSEPR, valence bond theory, molecular orbital theory.

AR
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Course Course T|tIe Credlt Hours Pre-
Number& Code reqUISIte
General Blll
Biological
Sciences(Z)
Course Description

1-Explain structure of roots, stems and leaves and to list the function of these
2-Define merited, with its position differentiation and classification

3-Recognize difference in structure and growth between monocotyledonous and
dicotyledonous plant.

4-Define the plant cell structure, different cell organelles and their structures and

functions
Course Course Title Credit Hours Pre-requisite
Number& Code

Course Description

1-Study of crystal development, growth, external forms, crystal properties (G102)
2- Define mineral and describe the physical properties

3- Definition, description and development of different rock groups.

Course Course Title Credit Hours | Pre-requisite
Number& Code

Course Description

1.provide the student with an introduction to order statistics.

2. recognize and describe exponential —logistic—normal- half logistic.
3. drive distributions of order statistics.

4. know asymptotic theory.

5. drive the asymptotic joint distribution of sample quantiles.

6. provide the asymptotic distribution of extreme values.

Course Course T|tIe Credlt Hours Pre-
Number& Code requmte

Course Descrlptlon

'YV
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1. Identify basic definitions and concepts of linear algebra such as: Groups , rings
and

fields (definitions and examples) — vector.

2. Predict suitable methods for dealing with linear transformations and matrix
transformations.

Course Course Title Credit Hours | Pre-requisite
Number& Code
Ph211 Thermodynamics 3
T(2)+ P/A(2

Course Description

1-Understand the First law , reversible and irreversible processes

2- Study the adiabatic changes.

3- Study the Joules-Thomson effect, Kirchhoff equation, Carnot theorem.

4- Know second law and third law concepts and the importance of different branches of
Chemical science.

5-Understand the Clapeyron-Clausius equation, Gibbs Helmholtz equation and Vant
Hoff equation.

Course Course Title Credit Hours Pre-
Number& Code requisite
Ph212 Vibrations and 3
Waves
Course Description
1. Study the basic information about alternating current and waves.
2. Know the nature of vibration wave motions with emphasis or their mathematical

ascriptions and experimental verifications.
3. Know the A.C circuits are built up with emphases on filters, transformers and power

transmission.
Course Number& Course Title Credit Hours Pre-
Code requisite

Course Description

1.Studying the types of organic reaction, cleavage of covalent bond and relative
intermediate, carbocations, free radical and carbanion, nucleophiles and Electrophiles.
2. Studying structural isomer ism, stereo-isomerism conformations, enantiomers and
diastereomers,

3. Know nomenclature of enantiomers (R-S system),optical activity and optical
isomerism], geometric (cistrans) isomerism, nomenclature of geometric

isomers (EZ system).
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Course Number& Course Title Credit Hours Pre-requisite
Code

M221 Ordinary 2
Differential
equations

Course Description

«.Define the first order differential equations.

» Known the relationship between separable equations, homogeneous and nearly
homogeneous equations.

» Known some famous differential equations(Bernoulli equations, Riccati equations).
* Solve linear higher order equations, existence and uniqueness.

Course Course Title Credit Hours || Pre-requisite
Number& Code
Solid Geometry | 2
M222

Course Description

1-Learn more about Euclidean space -differentiation of vector functions of a real
variable.

2. Understand Taylor's expansion of vector functions - regular parametric
representations of curves - arc length - natural representations of curves — curvature —
torsion.

3. Define Serret-Frenet equations — involutes and evaluates of curves — differentiation
of vector functions of vector variable — regular parametric representations of surfaces.

Course Course Title Credit Hours Pre-requisite
Number& Code

Course Description

1.Study of general of rigid body in three dimensions.

2. Apply the equations of motion in the moving axis and motion about fixed point.
3. Imagine of motion of sphere on plane and study the its kinetic energy.

Code
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Course Description

1.Study Inductive and mesmeric effect, resonance, conjugation and tautomerism.

2. Apply reaction mechanism including types or reactions and their applications, energy
and rate of reaction.

3. Understand the basic properties of solutions, gas/liquid, liquid /liquid, and
solid/liquid.

4. Study the chemical equilibrium, effect of temperature, catalyst and concentration.

5. Know the ionic equilibrium, Ostwald dilution law, pH value, common ion effect,
buffers and solubility product.

6. Study Lewis theory, VSEPR, valence bond theory, molecular orbital theory.

Course Number& Course Title Credit Hours
Code

Ph227 Alternating current 2
T(1)+ P/A(2)

Course Description

1-Study the fundamentals of vibration, transverse wave motion, longitudinal waves,
waves of transmission lines, Fourier's theorem.

2- Learn more about alternating voltage and current, single phase circuits, complex
notation, network analysis and alternating current bridges.

Course Number& Course Title Credit Hours Pre-requisite
Code
Ph225 Biophysics 2
T(1)+ P/A(2)

Course Description

1-To provide the students with the basic concepts and principles of Physics

2- strengthen an understanding of the concepts and principles through a broad range of
applications to the real world.

3-To demonstrate the role of physics in other disciplines, e.g. medicine and biology.

Code

Ph221 Physical optics 2
T(1)+ P/A(2

Course Description

1-Study the basic information about geometrical optics.

2. Learn the nature of light and some concepts related to the geometric optics such as
the principle foci and principle planes.

3. Learn about the Photometric principle.

AR



Course Number& Course Title Credit Hours Pre-requisite
Code
M311 Statistics and 2
probabilities T(1)+ P/A(2)

Course Description

1.Understand statistical description of systems of particles, statistical formulation of the
mechanical problem.

2. Understand the interaction between macroscopic systems, statistical thermodynamics,
macroscopic parameters and simple applications (ideal gases).

3. Learn statistical ensembles and their distributions.

Course Number& Course Title Credit Hours Pre-requisite
Code
M312 Quantum 2 M312
Mechanics(1) T(1)+ P/A(2

Course Description

1-know the origin of quantum mechanics theory (Black body radiation- The
photoelectric effect- The Compton effect- Atomic spectra and the Bohr model of the
hydrogen atom- De Broglie’s hypothesis- The wave properties of matter)

2- Define Schrodinger wave equation.

Course Course Title Credit Pre-
Number& Hours | requisite
Code
M313 Theory of 2
Relativity

Course Description

1-Learn the Principles of inertial frames, system, Galilean 's relativity, invariance of
speed of light,

2. Understand Lorentz transformation, conservation of four vectors and impact,
applications of four vector momentum.

Course Course Title Credit Hours || Pre-requisite
Number& Code

Ph311 Atomic physics and 2
spectra T(1)+ P/A(2

Course Description
1-Study the discovery and properties of electron, Plank’s hypothesis, photon theory of
light, photoelectric effect, photon interactions,

AR
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Understand Compton effect and pair production, wave particle duality, De  -Y
Broglie's hypothesis, Summerfield theory.

Ph312 Electronic 2
Optics T(2)+ P/A(2)

Course Description

1-Study the basic information about Electronics.

2- Explain Wide range of principles, concepts, tools and components in electronic devices.
3- Explain the professional, practical and ethical responsibilities of the practicing
electronic.

4- Explain Hybrid model & h parameters.

5- Explain Source Bias &Operating point.

Course Course Title Credit Hours || Pre-requisite
Number&
Code
Ph313 Statistical 2
physics

Course Description

1.Study the basic information about Statistical Physics

2. Learn how to differentiate between the classical statistical and statistical physics and
their limits.

3. Know what does Maxwell-Boltzmann distribution means and their useful in Physics.
4. Recognize the mean of Pressure, Energy and Entropy.

5. Discuss the specific heat capacity of solids.

Course Course Title Credit Hours | Pre-requisite
Number&
Code

M328 Special Functions 2
T(1)+
P/A(2)

Course Description

1- Learn Gamma function and related functions (gamma function , beta function ,
psifunction).

2. Understand Legendre function (Legendre differential equation, Legendre polynomial,
Rodriguez’s formula, generating function, recurrence relations, integral expression ,
orthogonally property) —

\YY
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3. Know Bessel function (Bessel differential equation , Bessel polynomial, generating
function , integral expression , recurrence relations , orthogonally property).

4. Understand Leaguered function (Leaguered differential equation, Leaguered
polynomial ,

generating function , recurrence relations ,differentiation formula , orthogonally
property, Hermit function.

Course Course Title Credit Hours || Pre-requisite
Number&
Code
M322 Quantum 2
Mechanics(2) T(1)+
P/A(2

Course Description

1-Deal with some mathematical tools to solve the time-independent Schrodinger
equation in one-dimension for the free particle.

2- Learn the potential step, the potential barrier, the infinite square well, the square
well, and the linear harmonic oscillator.

Course Course Title Credit Hours | Pre-requisite
Number&
Code
Nuclear Ph321
Physics(1)
Course Description

1.Study the basic information about nuclear physics.

2. Know its application in industry and protection safety.

3. Know binding energy of nuclei, Binding energy per nucleon, Nuclear force.
4. Study stopping power.

5. Study nuclear radiation detection methods.

Course Course Title [ Credit Hours J| Pre-requisite
Number&
Code

Ph322 Solid 2 Ph322
Physics(1) T(2)+
P/A(2)

Course Description

1.Study the basic information about Solid State Physics.

2. Learn the inter atomic forces and types of Bonds.

3. Study the Specific Heat, Classical theory and Debye theory.
4. Know lonic Bonds, Covalent Bonds and Metallic Bonds.

Yy



5. Recognize Einstein theory.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ph324 Computational 2
Physics

Course Description

1. Learn the basics of computer graphics — overview of graphics systems —

2. Understand line drawing algorithms — circle drawing algorithms - ellipse drawing
algorithms — area filling algorithms - polygon filling algorithms — line clipping
algorithms - polygon clipping algorithms.

3. Understand the two dimensional transformations -(translation, rotation, scaling ,
general transformations composition transformations.

4. Deal with three dimensional object.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ph325 Computer use in 2
Physics

Course Description

1.Know the using of computer language.

2. Understand Programming, Fundamentals of Quick basic.
3. Make Decisions Making in Programs.

4. Make Decisions Making in Programs.

5. Take Control with QBASIC.

6. Analyze real life problems.

Course Course Title Credit Pre-
Number& Hours requisite
Code

Curr413 Integrated Science :I

Course Description

1-Define the scientific concept.

2 -Explain the scientific concepts, principles, facts and techniques used in the different
field,

3-Known the relationship between science ,mathematics and another science.

4- Solve some problem with take for you in scientific live.

ARk



Course Course Title Credit Pre-
Number& Hours requisite
Code
Ph411 Nuclear Physics(2) |:I

Course Description

1.Study the basic information about nuclear physics.

2. Recognize the nuclear reaction.

3. Study the excited states of nuclei.

4. Study the reaction induced by protons and alpha particles.

Course Course Title Credit Hours || Pre-requisite
Number&
Code
Solid Physics(2)
Course Description

1.Study the basic concepts of solid state physics.
2. Know Band theory of solids.

3. Study Bloch theorem.

4. Define Effective mass and Brillion zones.

5. Explain Kroning and Penny model.

Course Title Credit Pre-
Hours requisite
Ph413 Laser Physics Cl

Course Description

Study the basic information about Laser Physics.
2. Study principle of the atomic structure.

3. Know properties of the atomic energy levels.
4. Categorize the types of laser.

5. Explain classification and construction of laser.

Course Course Title Credit Pre-
Number& Hours requisite
Code

Ph414 Electronic circuits |:|
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Course Description

1. Study the basic information about Electronics.

2. Learn about formation of PN junction.

3. Study the mechanism of transistor work.

4-Know the basic information about diodes and bridges

Course Title Credit Pre-
Hours requisite

Ph415 PlsmaPhysics 2 | ]

Course Description

1.Study the basic information about plasma.

2. Study the essential mathematics relevant of plasma physics.

3. Know a wide range of principles, tools and components in plasma physics.
4. Study the properties of plasma.

5. Recognize the effect of an external magnetic field on plasma.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ph416 Electrical 2
dynamics

Course Description

1.know statements and their truth tables, vector and scalar potentials — energy and
momentum in electrodynamics, plane electrodynamics waves in a no conducting
medium, reflection and refraction - electrodynamics waves in a conducting medium.
2. Review on Maxwell’s equations.

3. Determine the time-varying fields and Maxwell’s equations.

4. Determine vector and scalar potentials —energy and momentum in electrodynamics.
5. Know time-varying fields — Maxwell’s equations — vector and scalar potentials —
energy and momentum in electrodynamics — plane electrodynamics waves in a non-
conducting medium -reflection and refraction -electrodynamics waves in a conducting
medium.

Course Course Title Credit Pre-
Number& Hours requisite
Code

Ph421 Article and 2
Research

Course Description

1-Learn the principles of problems identification - definition model formulation -
solution approaches - analysis and implementation.
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2. Understand the well-known OR areas such as linear programming - integer
programming —networks.

3. Know the project management and simulation models - the solution approaches of
these models with the help of relevant software packages.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ph425 Magnetic 2
Resonance

Course Description

1-Revise the meaning of vectors and operations on it.

2-Study the electrostatic field in vacuum, electric field in dielectrics, electrostatic
calculations, steady current and magnetic fields, electromagnetic induction and
magnetic energy Maxwell's equations, Maxwell’s fourth equation, displacement
current, spectrum and energy in EM waves radio and television.

Course Title Credit
Hours
Ph428 Physics Of 2
Materials

Course Description

1-Study the basic information about Properties of Matter.

2- Know dimensional analysis and properties of solids and fluids.

3- ldentify the different types of modules of elasticity.

4- Explain the simple harmonic motion, surface tension and elasticity.

5- Learn the concepts of flowing of liquids according to the equation of continuity.

Course Number& Course Title Credit Hours
Code

Ph424 New and renewable 2
energies T(1)+ P/A(2)

Course Description

1.Study the basic information about renewable energy.

2. Learn how to differentiate between the classical energy and renewable energy and
their properties.

3. Know how can determine the importance of the renewable energy.

4. Recognize application of renewable energy.

'YV



Course Course Title Credit Pre-
Number& Hours | requisite
Code
Ph423 Logical and Digital 2
circuits

Course Description

1Studying the basic information about Electronics.

2. Explaining Wide range of principles, concepts, tools and components in electronic
devices.

3. Explaining the professional, practical and ethical responsibilities of the practicing
electronic.

4. Explaining Hybrid model & h parameters.

5. Explaining Source Bias &Operating point.
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Course Title Credit Hours
M118 Differentiation and 2
Integration T(1)+ P/A(2

Description

1.Prove the mathematical problems. 2. Use limit concepts.

3. Study the continuity of a function at a point and interval.

4. Differentiate functions. 5. Use'Hospital rule to find the limit of
functions.

6. Use differentiation to find the mean value of a function.

7.Apply differentiation to physical problems and other applications.
8.Understand integration and use different formulas of integrals.

9. Apply integration.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Properties of 2
Ph111 Substance

Course Description

1.Study the basic information about Properties of Matter.

2. Know dimensional analysis and properties of solids and fluids.

3. Identify the different types of modules of elasticity.

4. Explain the simple harmonic motion, surface tension and elasticity.

5. Learn the concepts of flowing of liquids according to the equation of continuity.

Course Course Title Credit Pre-
Number& Hours requisite
Code

I T I -

Course Description

1- Learn about the force of interaction between charges (Coulomb's law) , the Electric
field and the Gauss's law, the electric potential, the capacitances and the effect of
dielectrics.

learn about the steady current and resistances, the magnetic field and forces, -¥
uniform magnetic field, the magnetic effect for a current carrier conductors, the

laws of induction and the Maxwell's equations.
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Course Course Title Credit Hours Pre-requisite
Number&
Code
General Chemistry(1) 3
Chi111 T(2)+ P/A(2)

Course Description

1-.Study the matter and measurements, proprieties of gases, general gase equation.
2- Study the molecular kinetic theory and Van deer Waals equation.

3- Study the atomic structure , Bohr theory and shapes of orbital’s.

Course Course Title Credit Pre-
Number& Hours requisite
Code
B111 General Biological 2
science(1)

Course Description

1-Learn about the plant kingdom, protophyta.

2- Differentiate between different types of bacteria and viruses.

3- Learn about animal kingdom, morphology and biology, cell theory and structure

divisions.
Course Course Title Credit Pre-
Number& Hours requisite
Code

Course Description

1-Know the basic concepts and importance of different branches of geological sciences
2- Understand the exogenous processes and the Endogenous processes

3- Recognize the Earth resources and Ecosystems .

4- Define weathering, erosion, plate tectonics, sand dunes, soil and soil profile.

5- Understand the concept of structure.

6- Recognize the Comprehension of the geologic time scale, geologic eras and age
determination of rocks.

7- Study the identification of geological Eras, geologic time scale.

Course Title Credit Pre-
Hours requisite

M128 Algebra and analytical 2
Geometry

Course Description

KA



4
\

o S 0_1_15\

“: EN T 41/

RGN

1.Understand mathematical induction. 2. Learn partial fractions.

3. Outline theory of equations.

4. Classify matrices- inverse of matrices and compute it.

5. Learn how to get the solution of systems of linear equations by different methods.
6. Distinguish the equations of circle —conic sections (parabola, elliptic, hyperbolic).

Course Course Title Credit Pre-
Number& Hours requisite
Code
Optics
Course Description
1-Study the basic information about Physical Optics.
2- Know the essential information and mathematics of waves, interference, diffraction
and polarization.
3- Recognize a wide range of principles, tools and components in optic devices.

4- Discuss double reflection and Nicole prism.
5- Identify the professional and ethical responsibilities of the practicing optics.

Course Title Credit Pre-
Hours requisite

Course Description

1.Study the basic information about Sound &Heat.

2. Know the nature of sound wave and its application.

3. Study physical phenomena related to ultrasonic wave and its application in day live.
4. ldentify the thermometry and fixed points of temperature.

5. Explain the concepts of the thermal expansion (solids, liquids and gases).

Course Title Credit Pre-
Hours requisite
7122 General Biological 2 B111
Sciences(2)

Course Description

1- Explain structure of roots, stems and leaves and to list the function of these
2-Define merited, with its position differentiation and classification

3-Recognize difference in structure and growth between monocotyledonous and
dicotyledonous plant.

4-Define the plant cell structure, different cell organelles and their structures and
functions.

KAl



Course Title Credit Pre-
Hours requisite
B122 Morphology and 2
Anatomy

Course Description

1-ldentify morphology of the flowering plants, seeds, roots, stems, leaves, flowers and
fruits.

2-ldentify tissue and Cellular structure of roots, stems and leaves of monocotyledonous,
dicotyledonous and ecological plants.

Course Title Credit Hours
Ch122 General 3 Chi11
Chemistry(2) T(2)+
P/A(2

Course Description

1-Understand the basic properties of solutions, gas/liquid, liquid /liquid, and
solid/liquid.

2- Study the chemical equilibrium, effect of temperature, catalyst and concentration.
3- Know the ionic equilibrium, Ostwald dilution law, pH value, common ion effect,
buffers and solubility product.

Study lewis theory, VSEPR, valence bond theory, molecular orbital theory.

Course Course Title Credit Pre-
Number& Hours requisite
Code

M214 Main Groups 3
elements &Their T(2)+
Applications P/A(2

This course on "Chemistry of Main Group Elements" focuses on the chemistry of s- and
p-block elements, structure and bonding concepts and systematic understanding of their
chemical reactivity. Organometallic chemistry of main group elements with special
emphasis on their applications in organic synthesis is also included in the discussion.
Various applications of main group elements and their compounds is also added into the
lectures.
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Course Course Title Credit Pre-
Number& Hours requisite
Code
M218__ | LinearAlgebra | 2 | |

Course Description

1. Identify basic definitions and concepts of linear algebra such as: Groups , rings
and

fields (definitions and examples) — vector.

2. Predict suitable methods for dealing with linear transformations and matrix
transformations.

Course Course Title Credit Pre-
Number& Hours requisite
Code

Ch213 Chemical 2
Thermodynamics

Course Description

1- Understand the First law , reversible and irreversible processes.

2- Study the adiabatic changes.

3- Study the Joules-Thomson effect, Kirchhoff equation, Carnot

theorem.

4- Know second law and third law concepts and the importance of different branches of
Chemical

science.

5- Understand the Clapeyron-Clausius equation, Gibbs Helmoholtz equation and Vant
Hoff equation.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ch211 Quantitative 2
Chemical Analysis

Course Description

1-Ensure that the student has the necessary knowledge and understanding the following:
Introduction for basic concepts of analytical chemistry, the units of measuring the
concentrations.

2-Study the different types and theories of volumetric analysis, Acidimetric and
alkalimeter.

3-Know acid-base indicators, acid-base titrations and oxidation—reduction reactions.
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4- Study Precipitation reactions and Complex formation titrations and general
applications.
5-Understand principles of gravimetric analysis.

Course Course Title Credit Hours Pre-requisite
Number&
Code
Ch212 Basic Groups in Organic 2
Compounds(1) T(1)+ P/A(2

Course Description

1-Study the Alkylation of Carbon via Insolates and Enemies, Oxidation and Reductions,
Reduction of carbonyl and other functional groups,

2- Learn about the reactions involving carbines, nitrenes, and other electron deficient
intermediates.

3- Study an introduction to Disconnections, One group Disconnections, Two groups
Disconnections, Illogical Disconnections, Heteroatom’s, Small Rings, Strategy.

Course Course Title Credit Hours || Pre-requisite
Number&
Code
M226 Ordinary Differential 2
Equations T(1)+ P/A(2)

Course Description

«.Define the first order differential equations.

* Known the relationship between separable equations, homogeneous and nearly
homogeneous equations.

» Known some famous differential equations(Bernoulli equations, Riccati equations).
* Solve linear higher order equations, existence and uniqueness.

Course Course Title Credit Pre-
Number& Hours requisite
Code
M228 Solid Geometry Cl

Course Description

1.Learn the coordinates in the space (Cartesian, cylindrical and spherical)

2. Understand intersection of two spheres, sphere through a given circle, intersection of
a sphere and a line, tangent plane, angle of intersection of two spheres.

3. Learn conditions of two spheres to be orthogonal.

4. Know the (definition of a cylinder, equation of the cylinder whose generators
intersect a given conic and are parallel to a given line, enveloping cylinder of a sphere,
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the right circular cylinder, equation of the right circular cylinder with a given axis and

radius
Course Course Title Credit Hours Pre-
Number& requisite
Code
Ph222 Modern Physics 2
T(1)+
P/A(2

Course Description

1.Study the basic information about modern physics.

2. Present a systematic study of the new idea.

3. Discover those have transformed physics in the 20" century.

4. Study special relativity, atomic structure, wave particle duality, basic quantum
mechanics, solid-state physics, nuclear structure, and elementary particles

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ch223 Surface Chemistry :I

Course Description

1-Studying liquid/liquid, gas/liquid and gas/solid interfaces —surfactants and detergents.
2- Studying capillary condensation theory. Homogeneous-, enzyme — and
heterogeneous catalysis.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ch222 Chemistry of Major 2 Ch212
Groups and Transitional
Elements

Course Description

1- Study group (1) and (I1)-alkali and alkaline earth metals, electron structure and
oxidation states.

2- Study group (111), (1V), (V), (V1) and (VI1), electronic structure, oxidation states,
reduction potentials and inert pair effect.

3- Study group (0)-nobel gases, electronic structure, general properties, occurrence and
uses of the elements and compound

of Nobel gases.
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Course Course Title Credit Pre-
Number& Hours | requisite

Code

Ch224 Organic Chemistry

Course Description

1-Study nomenclature of organic compounds which includes aliphatic, aromatic,
alicyclic, carbohydrate compounds.

2.Differentiation between aliphatic and aromatic compounds.

3.Formation of organic compounds including different types of bonds and
hyperdization.

4.Inductive and mesomeric effect, resonance, conjugation and tautomerism.
5.Introduction to reaction mechanism including types or reactions and their
applications, energy

and rate of reaction.

Course Course Title Credit Pre-
Number& Hours | requisite
Code
M318 Statistics and 2
Probabilities

Course Description

1.Understand statistical description of systems of particles, statistical formulation of the
mechanical problem.

2. Understand the interaction between macroscopic systems, statistical thermodynamics,
macroscopic parameters and simple applications (ideal gases).

3. Learn statistical ensembles and their distributions.

Course Course Title Credit Hours || Pre-requisite
Number&
Code

M229 Dynamics 2
T(1)+
P/A(2)

Course Description

1.Study of general of rigid body in three dimensions.

2. Apply the equations of motion in the moving axis and motion about fixed point.
3. Imagine of motion of sphere on plane and study the its kinetic energy.
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Number&
Code
Ph224 Biophysics 2
T(1)+
P/A(2)

Course Description

1-To provide the students with the basic concepts and principles of Physics.

2- strengthen an understanding of the concepts and principles through a broad range of
applications to the real world.

3-To demonstrate the role of physics in other disciplines, e.g. medicine and biology.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Equilibrium and 2
Manufacturing
Processes
Course Description

1-Study the reaction rate laws and Kinetic equations of first, second, third, zero and
fractional order.

2-Define the determination of reaction order, effect of temperature and theories of rates.
3-known chain reactions in dark and light.

4-Learn the One component, two component and three component systems.

5-Study applications of phase equilibrium and phase diagram of iron.

Course Title Credit Pre-
Hours requisite
Ch311 Environmental 1
Chemistry

Course Description

1-Study the meaning of chemistry past, the cost of the waste, the greening of chemistry,
principle of sustainable and Green chemistry, chemistry and the environment and green
chemistry

2- Recognize an identification of sustainable products and Processes, Industrial
Processes using Solid Acid Catalyst, Micelle-templatedSilicas in Green Chemistry,
Green Biocatalytic Processes, Green catalysts for Industry

3- Learn about protection and waste control, application of microwaves for
environmentally Benign Organic Chemistry.
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Course Course Title Credit Pre-
Number& Hours | requisite
Code
Ch312 Organic Chemistry :I

Course Description

1-Study the types of organic reaction, cleavage of covalent bond and relative
intermediate, carbonations, free radical and carbonic, nucleophiles and Electrophones.
2- Study structural isomerism, stereo-isomerism [conformations, enantiomers and
diastereomers,

3- Know nomenclature of enantiomers (R-S system), optical activity and optical
isomerism], geometric (cis-trans) isomerism, nomenclature of geometric isomers (E-Z
system).

Study Inductive and mesmeric effect, resonance, conjugation and tautomerism.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Curr312 Environmental 1
Sciences

Course Description

¢ Explain the scientific concepts, principles, facts and techniques used in the science
field,

* Known the relationship between human with pollution

* Known some famous pollution(water, soil, food, gas).

* Solve some problem with take for you in scientific live.

Course Title Credit Pre-
Hours requisite

I R I

Course Description

1.Learn Gamma function and related functions (gamma function , beta function , PS
function).

2. Understand Legendre function (Legendre differential equation, Legender polynomial,
Rodriguse's formula, generating function ,recurrence relations, integral expression ,
orthogonally property) —

3. Know Bessel function (Bessel differential equation , Bessel polynomial, generating
function , integral expression , recurrence relations , orthogonally property).

4. Understand Laguerre function (Laguerre differential equation, Laguerre polynomial ,
generating function , recurrence relations ,differentiation formula , orthogonally
property, Hermite function
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Course Course Title Credit Pre-
Number& Hours requisite

Code

Ph321 Radiological Physics :I

Course Description

1.Recognize radiotherapy treatment planning.
2. Recognize external beam therapy machines
3. Recognize the superficial x- ray machines.

4. Recognize megavoltage cobalt -60 machines.
5. Identify set time and set dose.

6. Recognize radiation units.
7
8
9
1

. Recognize the single isotope curve.

. Recognize the central axis.

. Recognize the off-axis regions.

0. Recognize lead shielding — Obliquity problems.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Ch321 Chemistry Kinetic 2
Stimulation

Course Description

. Study the reaction rate laws and kinetic equations of first, second, third, zero and
fractional order.

[J Understand the determination of reaction order, effect of temperature and theories of
rates.

[J Know chain reactions in dark and light.

(1 Learn the One component, two component and three component systems.

[ Study applications of phase equilibria and phase diagram of iron.

Course Title Pre-
requisite

Instrumental 3
Analysis T(2)+
(2)P/A

Chemical instrumentation is increasingly important in providing so much of the data
necessary for industry, health science, environment protection, food production and
basic research to mention just a few areas. Instrumentation fills only part of the need, as
the challenges presented often require highly developed skills and judgement of
chemists using these in order for the best results to be obtained. This course develops
knowledge, experience and skills related to a variety of mainstream instrumental

Course Description
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techniques in areas of spectroscopy, separation science and electrochemistry, and builds
on the foundations provided in CHEM2110.

The course forms part of the accredited degree program required for Membership of
Royal Australian Chemical Institute Inc. and Chartered Chemist qualifications.

Course Course Title Credit Pre-
Number& Hours requisite
Code
Curr323 Integrated 1
science

Course Description

1-Define the scientific concept.

2 -Explain the scientific concepts, principles, facts and techniques used in the different
field,

3-Known the relationship between science ,mathematics and another science.

Solve some problem with take for you in scientific live.

Course Course Title Credit Pre-
Number& Hours | requisite
Code
Ch411 Fundamentals of 2
quantum Chemistry

Course Description

1-Study the classical mechanical treatment, black body radiation, photoelectric effect,
Compton effect, de Broglie wave, Schrodinger equation, free electron theory for linear
and cyclic systems

2- Study Schrodinger and Boron-Oppenheimer

Course Course Title Credit Pre-
Number& Hours requisite
Code

Ch412 Chemistry of 2
Lanthanides

Course Description

1-Study the chemistry of isolated systems (diphenylbenzidine, diphenyl methane,
triphenyl

methane and triophenylcarbinol).

2- Study the chemistry of condensed systems (naphthalene, naphthol, anthracene, and
phe nathracene).

A



Course Course Title Credit Pre-
Number& Hours | requisite
Code
Ch413 Biochemistry |:|

Course Description

1-Study Biochemistry in different organisms (plants human).
2-Recognize difference between unicellular and multi cellular organisms.
3-Know Different expressions in this science

Course Course Title Credit Pre-
Number& Hours | requisite
Code
Ch414 Organic Synthesis &
Reaction Mechanism

Course Description

1. To develop expertise relevant to the professional practice of chemistry

2. To provide a greater understanding of the range and reactions of organic compounds
3. To develop an understanding of the processes of synthesis and mechanisms of
reactions in organic chemistry

4. To develop an understanding of the role of the chemist in the synthesis of new
compounds and study of their reactions

5. To provide an understanding of the concepts of chemoselectivity and
stereoselectivity of organic reactions

6. To provide laboratory experience with some methods employed in organic synthesis
7. To extend skills in procedures applied in synthetic tasks and identification of organic
compounds

8. To expand skills in the scientific method of planning, developing, conducting,
reviewing and reporting experiments

9. To extend understanding of the professional and safety responsibilities residing in
working with organic compounds.

Course Course Title Credit Hours || Pre-
Number& requisite
Code

Fundamentals of
Materials Science

Course Description

1-Know the chemistry of oxygen, ozone.
2- Understand the chemistry nitrogen and its oxides.
3- Study the chemistry of sulphur, acids and its oxides.
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Course Course Title Credit Hours Pre-
Number& requisite
Code
Ch415 Photochemistry 2
Partial Spectrum T(1)+
P/A(2

Course Description

1-Study the basic information about Properties of Matter.

2- Know dimensional analysis and properties of solids and fluids.

3- ldentify the different types of modules of elasticity.

- Explain the simple harmonic motion, surface tension and elasticity.

Learn the concepts of flowing of liquids according to the equation of continuity.

Credit Hours Course Title Course Number&
Code

2 Electrochemistry Ch422
T(1)+ P/A(2) and Corrosion of
Metals

Course Description

1-Know the energy levels, absorption and emission of light, spin conservation rules.
Reactions of species produced photo chemically.

2- Study the classification of per cyclic reactions, theory of per cyclic reactions,
Conservation of orbital symmetry, The frontier orbital symmetry.

Course Course Title Credit Hours | Pre-requisite
Number&
Code

Ch423 Coordination 2
Chemistry T(1)+
P/A(2

Course Description
. Know Nomenclature of complexes.

- Study coordination number, preparation and stability of complexes,coordinate bond ,

electrostatic crystal field theory and molecular orbital theory.
(1 Understand theory of reaction rates , inert and liable complexes, substitution
reactions and factors controlling reactivity
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Course Course Title Credit Hours || Pre-requisite
Number&
Code
Ch424 Nuclear and 2
Radiation Chemistry T(1)+
P/A(2

Course Description

- Study of the properties of nucleus, nuclear binding energy, nuclear reactions and Bohr
theory of nuclear reactions.

- Study nuclear properties, nuclear transmutations, fission reactions, neutral
radioactivity and neutron activation analysis

Course Course Title Credit Hours || Pre-requisite
Number&
Code
Ch425 Physics Chemistry 2
and Spectral T(1)+
Measurements P/A(2

Course Description

1.Know the matter and measurements, properties of gases, general gas equation,
molecular kinetic theory of gases.

2. Study Van deer Waals equation, critical constants of gases, collision number and free
path of gases, liquefaction of gases.

3. Understanding the properties of liquids, vapor pressure, surface tension and viscosity.
4. Study the atomic structure, Bohr theory, shapes of atomic orbital's, electronic
configuration and atomic bonds.
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Course Course title Credit Hours Pre-requisite
Number code
2
Z111 General Zoology (1) T(2)+ PIAQ) :l

Course Description:

1-study the classification of animal kingdom, morphology and biology of
representative examples.

2-Recognize the cell theory, cell structure, cell division and cytogenetics.
3-Describe the structure and function of reproductive systems.
4-Compare the spermatogenesis, oogenesis.

5-Differentiate steps of embryonic development.

Course Course title Credit Hours Pre-requisite
Number code
General 2
sty | raepme ||

Course Description:

1-Explain structure of roots, stems and leaves and to list the function of these
2-Define meristem, with its position differentiation and classification
3-Recognize difference in structure and growth between monocotyledonous and
dicotyledonous plant.

4-Define the plant cell structure, different cell organelles and their structures and
functions.

Course Course title Credit Hours Pre-requisite
Number code
) 2
it |emamee® | ring ||

Course Description:

1-Study the force of interaction between charges (Coulomb's law), the Electric field, the
Gauss's law and the effect of dielectrics.

2-Indicate the steady current, the resistances, the magnetic field, the forces, the laws of
induction and the Maxwell's equations.

3-Know the nature of light and some concepts related to the geometric optics such as
the principle foci and principle planes.

4-Study the Photometric principle

A



Course . . Pre-requisite
Number & code Course title Credit Hours
Ch.111 General chemistry(1) T(1)+%3/A(2) :l

Course Description:

Study the types of organic reaction, cleavage of covalent bond and relative
intermediate, carbocations, free radical and carbanio, nucleophiles and Electrophiles.
Study structural isomerism, stereo-isomerism [comformations, enantiomers and
diastereomers.

Know nomenclature of enantiomers (R-S system), optical activity and optical
isomerism], geometric (cis trans) isomerism, nomenclature of geometric isomers (E Z
system)

Course Course title Credit Hours Pre-requisite
Number code
General Mathematics 2
weong ||

Course Description:

1-Prove the mathematical problems and use limit concepts.

2-Study the continuity of a function at a point and interval.
Differentiate functions.

3-Use L'Hospital rule to find the limit of functions.

4-Use differentiation to find the mean value of a function.

5-Apply differentiation to physical problems and other applications.
6-Understand integration and use different formulas of integrals.

Pre-requisite
Course Course title Credit Hours
Number code
Z122 General Zoology (2) T() +i/A(2) et

Course Description:

Recognize different tissues of the animal body (epithelial, connective, muscular and
nervous tissues).

o Differentiate the histology of some organs of Amphibia and Mammals.

¢ Study the physiology of locomotion, nutrition and respiration.

¢ Describe the physiology of nervous & chemical coordination, excretion and
circulation

Course Course title Credit Hours Pre-requisite
Number code

B122 General Botany(2) T(1)+ PIAQ2) o
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Course Description:

e Recognize different tissues of the animal body (epithelial, connective, muscular
and nervous tissues).
o Differentiate the histology of some organs of Amphibia and Mammals.
e Study the physiology of locomotion, nutrition and respiration.
e Describe the physiology of nervous & chemical coordination, excretion and
circulation.

Course Course title Credit Hours Pre-requisite
Number code

2

Course Description:
e Explain the main taxonomic units of Annelida, Arthropod, Mollusca,
and Echinodermata.
e ldentify the ecology and morphology of representative examples.
e Gain general information about the vital activities of different
invertebrates.
e Study the economic importance of invertebrates

Course Course title Credit Hours Pre-requisite
Number code
] ] 2 Chi111
oz ) oemecensy | s

Course Description:
¢ Know Fundamentals, chemical bonding, molecular forces and formal
charge.
e Study hybridization, electronic effect, acidity and basicity.
e Understand chemical reactions, substitution, electrophilic and
nucleophilic rearrangement.

Course Course title Credit Hours Pre-requisite
Number code
. 2

Course Description:
¢ Knowing the basic concepts and importance of different branches of geological
science
e Understanding the exogenous processes and the Endogenous processes
¢ Recognizing the Earth resources and Ecosystems.
¢ Defining weathering, erosion, plate tectonics, sand dunes, soil and soil profile.
e Understanding the concept of structure.
e Comprehension of the geologic time scale, geologic eras and age determination of
rocks.
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e Identification of volcanism.
e Identification of geological Eras, geologic time scale.

Course Course title Credit Hours Pre-requisite
Number code
2
Z211 Vertebrates T(1)+ P/IA(2) :l

Course Description:
e Enhance the individual skills to study of the
morphology and anatomy of chordates.
o Improve the practical skills in field of biology
Cephalochordata and Cyclostomata.
e Study the of morphology, biology of aquatic
Chondrichthyes and Osteichthyes
¢ Recognize the biology of terrestrial (Amphibia,
Reptilia, Aves and Mammalia).

Course Course title Credit Hours Pre-requisite
Number code
2

Course Description:

e Understand anatomy of plant organs.

e Know forms of Secondary growth.

e Exploit the theories and concepts of the life's basic processes to characterize
the different communities, environmental habitats and ecological systems
supporting the plant life.

e Understand evolution in microorganisms, lower and higher plants.

e Know morphology of flowers, pollination and fertilization, and
formation of seeds and fruits.

Course Course title Credit Hours Pre-requisite
Number code

B212 Taxonomy of Flowering Y
Plants & Archegoniates T(1)+ PIA(2)

Course Description:

1-ldentify Habitat, methods of studying vegetation.

2-ldentify edaphic and climatic factors affect plant communities.

3- Identify Systematic and anatomical studies of Bryophyta ,

Pteridophyta, Gymnosperms with special reference to the evolutionary steps
among their different orders and families .
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Course Course title Credit Hours Pre-requisite
Number code
2
e wong ||

Course Description:

1-Concept of microfossils, life history, morphology, ecology, classification , geologic
history and the economic applications of blue green algae, foraminifera, ,
dinoflagellates, silicoflagellates and radiolarian.

2-Description of the main morphological features of different types of microfossils.
3-Applictions of microfossils in geology.

4-Improving the practical skills in identification of microfossils.

Course Course title Credit Hours Pre-requisite
Number code

] ) 2 Chl11
chatt | Al coenity | 0 ooncg

Course Description:

¢ Ensure that the student has the necessary knowledge and understanding the
following: Introduction for basic concepts of analytical chemistry, the units of
measuring the concentrations.
o Study the different types and theories of volumetric analysis, Acidimetry and
alkalimetry.
o Know acid-base indicators, acid-base titrations and oxidation— reduction
reactions.
e Study Precipitation reactions and Complex formation titrations and general
applications.
e Understand principles of gravimetric analysis.

Course Course title Credit Hours Pre-requisite
Number code
7991 Mlcrotechnlques& 2
Histology T(1)+ PIA(2)

Course Description:
e Recognize different tissues of the animal body (epithelial, connective,
muscular and nervous tissues).
e Differentiate the histology of some organs of Amphibia and Mammals.
e  Study the physiology of locomotion, nutrition and respiration.

e  Describe the physiology of nervous & chemical coordination, excretion and
circulation.
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Course Course title Credit Hours Pre-requisite
Number code
Parasitology 2
2222 &Immunology T(1)+ P/IA(2) :l

Course Description:
e Study recombinant DNA technology, endonucleases and restriction enzymes.
o lllustrate expression of cloned genes, genetic libraries andgenetic maps.
e Acquire notes on applications of genetic engineering.
e  Study established cell lines, primary cell cultures and continuous cell lines,
tumor cell lines and stem cells.

Course Course title Credit Hours Pre-requisite
Number code
. 2
B221 Plant Physiology T(1)+ P/IA(2) :l

Course Description:

1-Study Classification of Plant kingdom.

2. Know evolutionary steps among their different order and families.

3. Characters of each plant subkingdom and life cycles of different members of each
division.

4. Solutions and Colloidal state.

5. Protoplasm diffusion and permeability and Osmosis and Transpiration

6. Plant Enzymes and Photosynthesis and Respiration.

Course Course title Credit Hours Pre-requisite
Number code
B222 Virology & Bacteriology T(1)+2P/A(2) |:|

Course Description:

e Know the structure and composition of bacterial cell.

o Know different shapes and arrangements of bacterial cells and different shapes
of bacterial colonies on solid media.

e Classify and identify bacteria according to Systematic
Bacteriology using Bergy's Manual (staining and biochemical tests).

e Know some bacterial diseases, have an introduction to immunity.

e Know what is meant by sterilization, different kinds of sterilization and
disinfection.

o Define and classify bacterial toxins (exotoxins proteins & endotoxins
lipopolysaccharides)

e Study the characteristics, chemical structure and mode of action of different
bacterial toxins such as enterotoxins, cytotoxins and endotoxins.
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Course Course title Credit Hours Pre-requisite
Number code
i 2 PH111
Ph.221 General Physics(2) T(1),P(2)

Course Description:

1.Study the dimensional analysis and properties of solids and fluids.

2. Recognize the nature of sound wave and its applications, the Physical phenomena
related to ultrasonic wave and its application in day live.

3. Know the thermometry and fixed points of temperature, the concepts of the thermal
expansion (solids, liquids and gases), and thermal conductivity.

4. Study the concepts of isothermal and adiabatic changes, the two laws of
thermodynamics and the entropy.

Course Course title Credit Hours Fre-requistte
Number code
Z311 Animal Physiology T(1)+2P/A(2) :l

Course Description:
e Study the raw materials necessary for the body to function.
e Enhance the individual skills to learn the physiological options in animal body.

Course Course title Credit Hours Pre-requisite
Number code
2
| wng ||

Course Description:

e Study the cell theory, the protoplasm, cell structure and cell division.

e .Recognize the general idea about gametogenesis, fertilization and early
development of animals.

e Describe the nomenclature and recent classification of animal kingdom.
Morphology, biology, life cycles and importance of selective examples of
Protozoa, Parazoa, Diploblastica in addition to Platyhelminthes and
Aschelminthes.

e Differentiate the anatomy of the different organ, system of the Egyptian Toad,
Protozoa, Porifera,

Coelentrata, Platyhelminthes and Aschelminthes.

Course Course title Credit Hours Pre-requisite
Number code

Course Description:
1-Understand habitat, methods of studying of vegetation and edaphicand climatic
factors.
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2-Know plant communities, migration, aggregation and competition.
3- Understand the microbiological methods, structure and functions of microbial cells.
4-Understand reproduction, replication, nutrition and growth of microorganism

Course Course title Credit Hours Pre-requisite
Number code
. 2
B312 Plant Physiology T(1)+ P/IA(2) :l

Course Description:

1-Study Classification of Plant kingdom.

2. Know evolutionary steps among their different order and families.

3. Characters of each plant subkingdom and life cycles of different members of each
division.

4. Solutions and Colloidal state.

5. Protoplasm diffusion and permeability and Osmosis and Transpiration

6. Plant Enzymes and Photosynthesis and Respiration.

Course Course title Credit Hours Fre-requistte
Number code
) 2
Z313 General Genatics T(1)+ PIAQ2) |:|

Course Description:

1- Understand chemical bases of heredity.

2- Know molecular structures of the genes.

3- Know the chemical structure and configuration of nucleic acids.
4- Understand replication of DNA and RNA and chromosomes.

5- Know pairing between nucleotides.

6- Understand genetic control of the biochemical reactions.

7- Understand biochemical mutation in microorganisms

8- Know the genetic code

Course Course title Credit Hours Pre-requisite
Number code

Ecology & Animal 2

Course Description:
o Identify innate types, taxis, and instinctive behaviors.
o Differentiate the different kinds of learned types, animal aggregations, paternal
care and animal societies.
e  Study the habitat of animal communities with economic importance
e Recognize methods of culture control.
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Course Course title Credit Hours Pre-requisite
Number code
. . 2
Ch.321 Biochemistry T(1)+ PIA(2) :l

Course Description:
e Study the structure and composition of plants
e Know chemical constituents of plants.
e Study difference between plant and animal cells.

Course Course title Credit Hours Prg-_
Number code requisite
Mycology& Phycolo 2
B321 yoologye Phycology | 2 :l

Course Description:

1-l1dentify Life cycle, reproduction and characteristic features of orders .
2-Recognize Methods of studying vegetation, Identify Analytic characters of
community. Identify Synthetic characters of community.

3-ldentify xerosere and hydro sere succession

Course Course title Credit Hours | Pre-requisite
Number code
2

Course Description:

e Recognize the main features of insects.

e Study the basic concepts of biology of
representative examples of insects.

e Gain the related general information about the
effects of insects on agriculture, human and
environment.

e Observe the basic concepts of taxonomy and
anatomy of representative examples of insects.

Course Course title Credit Pre-
Number code Hours requisite

2411 Animal Biodiversity & Egyptian
Fauna

Course Description:

® (Gain the related general information about the environment, physical, chemical and
biotic factors, ecosystems and cycles of materials.

® Recognize the terrestrial communities,

¢
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Phytogeography& Egyptian
Flora

Course Description:

1-Know different types of plants flora in Egypt.

2- Understand distinctive criteria for each specific plant flora.
3- Know factors affecting plant communities in Egypt

Course Course title Credit Hours [ Pre-requisite
Number code
2
]

Course Description:

1-now Blood, RBCS, WBCS, lymph, cerebrospinal fluid, urine, semen and milk
Principles of the following tests of liver function and the interpretation of the results
total protein, total and conjugated bilirubin, Jaundice-features-hemolytic and
obstructive AST <ALT, ALP. Thyroid function test- T3, T4, TSH determination of
hypo-and hyperthyroidism. Primary and secondary.

2-Recognize respiration and Renal functions test- Urea, creatinine, urea clearance test.
3-Study Basic principles of acidosis and alkalosis-metabolic and respiratory.

Course Course title Credit Hours | Pre-requisite
Number code
. . 2
Ch411 Analytical Chemistry T(L)+ PIAQ2) |:|

Course Description:

e Ensure that the student has the necessary knowledge and understanding the
following: Introduction for basic concepts of analytical chemistry, the units of
measuring the concentrations.
¢ Study the different types and theories of volumetric analysis, Acidimetry and
alkalimetry.

e Know acid-base indicators, acid-base titrations and oxidation— reduction reactions.
o Study Precipitation reactions and Complex formation titrations and general
applications.

e Understand principles of gravimetric analysis

Course Course title Credit Hours Pre-requisite
Number code

Elective Course (Student

Choose One Course)
Nanotechnology
Applied Microbiology
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Course Description:

Nanotechnology

1-Define and describe nanotechnology

2- Recognize and understand the unique features of nanomaterials

3- Understand the processes and techniques involved in creating and assembling
nanostructures

4- Have a familiarization of various applications of nanotechnology

Applied Microbiology

1-Understand the microbiological methods, structure and functions of microbial cells.
2- Understand reproduction, replication, nutrition and growth of microorganism

3- Study the outline concept of phtoplankton, classifications of plankton. Distinctive
properties of the aquatic environment.

4- lllustrate the adaptation of phytoplankton to environmental factors, Morphological
structures of phytoplanktons. Factors affecting phytoplankton distribution.

5- Describe diversity, indices for diversity measures

6- Understand fundamentals of plankton and productivity. Periphyton, its collection
and. quantitative analysis, and preservation.

Course . ]
Course title Credit Hours

G421 Environmental Geology |:|

Course Description:

1. Learning mechanical properties of rocks and basis of foundation and their relationship to the
environment.

2. Understanding the basic concepts and importance of the environmental and
engineering geophysics as a branch of geophysical methods.

3. Improving the practical skills in interpretation of the environmental and
engineering geophysics methods.

4. Developing specific interpretation techniques of environmental and engineering
geophysical data measured according to the field and market requirements

Course Course title Credit Hours [ Pre-requisite
Number code

Course Description:
e Study industrial production of ethyl alcohol, study production of glycerol from
molasses,

e Study production of lactic acid, butanol, acetone, citric acid, vitamin b12 from
actinomycetes,

e Study antibiotics and baker's yeast.

Course Course title Credit Hours | Pre-requisite
Number code
- Cytology&Molecular 2
Biology T(1)+ PIA(2)
A
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Course Description:

e Study the general structure of animal cell, cytoplasmic organelles, interphasic
nucleus and cell division, chromosomes and chromosomal aberrations, biological
activities of animal cells, cellular movements, senility and death of cells.

e Explain basis of Mendelian inheritance, dominance and recessiveness, gene
interaction, inheritance of blood groups and the skin colour in man, sex-linked
characters, lethal genes, linkage&
crossing over.

e Gain the related general information about gene interaction, sex linked characters,
and lethal genes.

Identify the expression and gene activity, mutations and gene transference on the
molecular basis, technique of DNA transference, principles and application of
genetic engineering.

Course Course title Credit Hours | Pre-requisite
Number code

Course Description:

e Know the types of data entry, error checking and outliers, displaying data
graphically.
¢ Describing data by (the 'average’, the 'spread’, other distributions.
e Study linear regression analysis, multiple linear regressions, polynomial and
logistic regression.
e Interpret output from the statistical software package STATA

Course Course title Credit Hours | Pre-requisite
Number code

Elective Course (Student Choose
One Course)
Preservations and museum 2
techniques.
Environmental Pollution Stem Cell

Course Description:

Environmental Pollution Stem Cell

Study the processes and patterns of the above and below-ground terrestrial
communities.

¢ Explain Animal populations, methods of population estimation and factors affecting
populations, Ecological perspectives on animal physiology and behavior.

e Identify the basics of environmental pollution, the major types of pollution in air,
water and soil.

¢ Recognize the processes responsible for the occurrence and release of pollutants in the
environment

Preservations and museum techniques
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1-Study the fundamentals of designing and implementing field experiments from the
initial planning stage to data analysis and interpretation.
2. Explain the interaction, dose related responses and dose-response curve of

Xenobiotics.
3. Identify preservation of the whole mounts of different animal's specimens and

preparation of museum jars.
4. Gain types and steps of fixation, sectioning and staining of wax and frozen mounting
tissue organs for microscopical examination.

V1A



.0

"

aslaill 1441 43

il

sy

-

) palral

114



Course name Course Hours Number

Code Pre-requisite
Principles of M.0110 2

Mathematics T(1)+P/A(2)

Course Description:
1-Discussdifferential calculus, functions of one variable derivative and differentials.

2-State differentiation rules, differentiations of composite and inverse functions.

3-State derivatives and differentials of higher orders.

4-Define mean value theorems, L'Hopital's Rule.

5-Test for increase and decrease of a function on a closed interval and at a point,
acquiring curve sketching.

6- Approximate solution of equation, Taylor's theorem, applications of Taylor's

theorem, Conditional Probability- Independent Event

Course name Course Hours Number
Pre-requisite
Code g

Algebra and Analytic 2

Geometry T(1)+P/A(2)

Course Description :
1. Understand mathematical induction.

2. Learn partial fractions.

3. Outline theory of equations.

4. Classify matrices- inverse of matrices and compute it.

5. Learn how to get the solution of systems of linear equations by different methods.
6. Distinguish the equations of circle —conic sections (parabola, elliptic, hyperbolic).

Differentiation M0112 2
T(1)+ P/A(2

Course Description:

1. Prove the mathematical problems.
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2. Use limit concepts.

3. Study the continuity of a function at a point and interval.

4. Differentiate functions.

5. Use L'Hospital rule to find the limit of functions.

6. Use differentiation to find the mean value of a function.

7. Apply differentiation to physical problems and other applications.

Course name Course Hours Number

Code

Statics (1) M0113 2
T(1)+ P/A(2

Course Description :
1. Identify basic definitions and concepts of statics.

Pre-requisite

2. Generalize Cartesian vectors — vector operations — vector equations.

3. Differentiate between force vectors , force system resultants ,moment of forces and
moment of a couple

4. Explain reduction of system of forces — equilibrium of system of forces — frictional

force — equilibrium of catena.

computer Architecture MO0114 2
T(1)+ P/A(2

Course Description :
architecture of computer systems. Topics include: digital logic and digital

systems; machine-level representation of data and programs; register-level description
of computer execution; role and function of programming languages, libraries and

operating systems; performance evaluation; systems programming.

Course name Course Code || Hours Number Pre-requisite

Linear Algebra MO0121 2
T(1)+ P/A(2)

Course Description :
1. Identify basic definitions and concepts of linear algebra such as: Groups , rings and
fields (definitions and examples) — vector

ARA



2. Predict suitable methods for dealing with linear transformations and matrix
transformations

mtegratlon M0122
T 1 +P A(2

Course Description :
1. Understand integration and use different formulas of integrals.

2. Apply integration

Course name Course Hours Pre-requisite
Code Number
Physics(1) Ph122 2
Electric and T(1)+P/A(2)

Course Description:

1. Study the basic information about Electricity and Magnetism.

2. Learn the force of interaction between charges (Coulomb's law).

3. Study the electric field and the Gauss's law, the electric potential, the capacitances
and the effect of dielectrics.

4. Learn the steady current and resistances, the magnetic field and forces, uniform

magnetic field, the magnetic effect for current carrier conductors.

Course name Course Code | Hours Number || Pre-requisite

General Chemistry Ch121 2
T(1)+ P/A(2)

Course Description :
1.Studying the types of organic reaction, cleavage of covalent bond and relative

intermediate, carbocations, free radical and carbanion, nucleophiles and Electrophiles.
2. Studying structural isomer ism, stereo-isomerism conformations, enantiomers and
diastereomers,

3. Know nomenclature of enantiomers (R-S system),optical activity and optical
isomerism], geometric (cistrans) isomerism, nomenclature of geometric isomers (EZ

system).
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Basis of M0211 2
Mathematics T(1)+ P/A(2

Course Description:
Fear fractions no more. And learn whether to add first or multiply first in a

string of operations. Whether you are struggling with basic math functions in a course
today, you are taking a new job that demands understanding of math, or you simply
need to review or remember some part of basic math, this course will bring you up to
speed. Learn to really understand addition, subtraction, multiplication, and division;
know how to calculate Student Learning Outcomes: Once you successfully complete
this course you will have a mastery of basic skills and facility in operations involving
whole numbers, integers, variables, fractions, decimals, measurement, unit conversions,
introductory algebra, inequalities, absolute value equations, proportion and percent, and
finally powers and roots. You will be able to apply these skills to working with
formulas and solving problems involving applications and will have the mathematical
foundation to progress on to Math 103. These outcomes will be assessed through on-

line work in ALEKS, written exercises, and Module Test

Course name Course Code Hours Pre-requisite

Number

Mathematical Statistics M0212 2 MO0113
T(1)+ P/A(2)

Course Description:
1. Learn Exploratory data analysis- frequency distribution - a line plot, a box plot, a bar

chart, histogram, stem and leaf plot, or other appropriate elementary device - the mean,
median, mode, as appropriate.

2. Know the standard deviation, range, interquartile range, as appropriate — symmetry
and skewness for the distribution of a set of data - the concepts of probability.

3. Know more about a set function, a sample space for an experiment, and an event —
the probability as a set function on a collection of

events, stating basic axioms.

4. Understand Bayes’ Theorem
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Course name Course Code Hours Pre-requisite

Number

Solid Geometry M0213 2
T(1)+ P/A(2

Course Description:
1. Learn the coordinates in the space (Cartesian, cylindrical and spherical)

2. Understand intersection of two spheres, sphere through a given circle, intersection of
a sphere and a line, tangent plane, angle of intersection of two spheres.

3. Learn conditions of two spheres to be orthogonal.

4. Know the (definition of a cylinder, equation of the cylinder whose generators
intersect a given conic and are parallel to a given line,

enveloping cylinder of a sphere, the right circular cylinder, equation of the right circular

cylinder with a given axis and radius).

Course name Course Code || Hours Number Pre-requisite

T(1)+P/A(2)

Course Description:
1. Understand the basic concepts of dynamics.

2. Detail and study the basic information and concepts about dynamics: Position,
velocity, relative velocity and acceleration vectors-Newton's laws for motion-
Projectiles- Collision of elastic bodies- motion in one dimension- simple harmonic
motion,.. etc.

3. Identify, formulate and solve fundamental problems in mathematics.

4. Enhance the individual skills to study and solve the environment problems.

5. Communicate effectively and work within team works.

6. Display professional and ethical responsibilities.

Course name Course Code || Hours Number || Pre-requisite

English for Special E 211 2
Purpose T(1)+ P/A(2)

Course Description:
1. Teach the scientific terminology used in scientific practical.
2. Enhance English foreign language skills, writing, speaking, reading, and listening.
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3. Learn the methods for solving improper integrals.
4. Understand limits and continuity —partial derivatives homogenous

functions — Euler's theorem — Taylor's theory

Introduction of M0221 2
Computer Programming T(1)+ P/A(2)

Course Description:
1. Know the using of computer language.

2. Understand Programming, Fundamentals of Quick basic.
3. Make Decisions Making in Programs.

4. Make Decisions Making in Programs.

5. Take Control with QBASIC.

6. Analyze real life problems

Mathematical M0222 2
Analysis T(1)+ P/A(2)

Course Description:

1. Evaluating integration of one variable function, definite integrals, multiple
integrals.

2. Computing arc length, areas and volume integration.

3. Classify infinite sequences and series and study their convergence.

4. Study Fourier analysis, function and periodic functions, sine and cosine series and
multiple Fourier series.

5. Define Sequences of natural numbers, convergent sequences, divergent
sequences.

6. Study Monotonic sequences, sequences and series of functions.

7. Define convergent series , absolutely convergent series

8. Reproduce Taylor series, tests of converges and diverges.

9. Reproduce Fourier series —Fourier functions, Fourier expansion, Fourier
coefficients.

Course name Course Code | Hours Number || Pre-requisite

Physics(2) Ph221 2 Ph121
Heat T(1)+ P/A(2)
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Course Description:

1. Know the nature of light and some concepts related to the geometric optics such as
the principle foci and principle planes

2. Study the basic information about Heat..

3. Study physical phenomena related to ultrasonic wave and its application in day live.
4. ldentify the thermometry and fixed points of temperature

Course name Course Code Hours Pre-requisite
Number

Philosophy and History || Curr222 2
of Mathematics T(1)+ P/A(2

Course Description:
Discuss science; how it works, its historical development and its function in
modern society.

Ordinary Differential M0311 2
Equations(1) T(1)+ P/A(2)

Course Description:
1. Define Sequences Ordinary differential equations-classification.

2. Classify of ordinary differential equations and their origin
3. Solving ordinary differential equations.

4. Define initial value problems.

Course name Course Code Hours Pre-requisite

Number

Statics(2) M0312 2 M0113
T(1)+ P/A(2)

Course Description:

1. Classify different theories to evaluate the integrals such as: Gauss's theorem, Stock's
theorem and their applications.
2. Evaluating the moment of inertia of different bodies.

3. Learn how to evaluate the pressure for hydrostatic.
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Abstract Algebra MO0316 3
T(2)+ P/A(2

Course Description:

1. Learn binary operations — permutations — groups — subgroups homomorphisms of
groups — normal subgroups — quotient groups

isomorphism theorems.

2. Understand the normalizer of subsets of groups centeralizer and class equation -
generated groups - cyclic groups — outer direct product of groups.

3. Deal with inner direct product of groups -action of groups on sets - simple groups -
p— groups - Sylow's theorems - series of groups -solvable groups.

4. Defining Binary operations , groups and subgroups.

5. Learning permutations, homomorphisms of groups , normal subgroups

6. quotient groups .

7. Defining and understanding isomorphism theorems,the normalizer of subsets of
groups, centeralizer and class equation.

8. Solving outer direct product of groups , inner direct product of groups , action of
groups on sets, simple groups , p—groups , Sylow's theorems, series of groups , solvable
groups.

Course name Course Code Hours Number Pre-requisite

Vector Analysis M0314 2
T(1)+ P/A(2)

Course Description:
Overall Aims of Course:

1. Introducing the concepts of scalar and vector fields.

2. Study the integration and differentiation of vectors and scalars defined at
point in space.

3. familiarize the student with the use of general orthogonal curvilinear
coordinates and the evaluation of differential operators.

4. Introduce integral theorems and demonstrate their usefulness

Course name Course Code | Hours Number || Pre-requisite

Special MO0315 2
Functions T(1)+ P/A(2

Course Description:
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1. Learn Gamma function and related functions (gamma function , beta function , PS
function).

2. Understand Legendre function (Legendre differential equation, Legender polynomial,
Rodriguse's formula, generating function,

recurrence relations, integral expression , orthogonally property) —

3. Know Bessel function (Bessel differential equation , Bessel polynomial, generating
function , integral expression , recurrence relations , orthogonally property).

4. Understand Laguerre function (Laguerre differential equation, Laguerre polynomial ,
generating function , recurrence relations ,differentiation formula , orthogonally
property, Hermite function.

Course name Course Hours Number J| Pre-requisite

Code

Computer in Teaching Curr313 2
Mathematics T(1)+ P/A(2)

Course Description:

Course participants will develop instructional skills needed for integrating
educational technologies into their existing math curriculum. Participants will reflect
upon how technology enhances teaching and learning. Using cases and online resources
as a launching point, teachers will be given the opportunity to participate in on-line
discussions regarding beliefs, best practices, challenges, current research, and ways to
apply them to their own teaching practice. Case studies present problem solving
opportunities that involve course participants in revising and improving math lessons

using technology.

Course name Course Hours Number Pre-requisite

Code

Ordinary Differential M0321 2 MO0311
Equations(2) T(1)+ P/A(2)

Course Description:

1. Study the existence and uniqueness theorem and its applications .

2. Understand system of linear differential of first order and its solutions-solving
the differential equations by using Laplace transformations- Theory of

stability.

3. Learn solving the differential equations by using Green's function- Strum
Louville Problems.
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Course name Course Hours Pre-requisite
Code Number
Advanced Differentiation M0322 2
and Integration T(1)+ P/A(2
Course Description:
1. Learn the methods for solving improper integrals.
2. Understand limits and continuity —partial derivatives homogenous functions — Euler's

theorem — Taylor's theorem.
3. Study Jacobian-line integrals — Green theorem- Stok's theorem

Course name Course Hours Number J| Pre-requisite
Code

Probability theory M0323 2
T(1)+ P/A(2)

Course Description:

1. Study Borel field, Borel sets, conditional probability, random variables and some
distributions,

2. Understand characteristic functions, central limit theorem, infinite sequences of
random variables, generating function, Poisson random process, strong law of large
numbers and Markov chains.

Course name Course Hours Number || Pre-requisite
Code

Partial Differential M0325 2
Equations T(1)+ P/A(2)

Course Description:

1. Learn the basic concepts - solving partial differential equations using the
ordinary

2. differential equations - classification of partial differential equations.

3. Understand the different methods of solving partial differential equations of
first order — methods of solving partial differential equations of higher orders
4. Solve partial differential equations using the separation of variables.

5. Understand special functions.
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Course Description:

1. Learn integers (divisibility, prime numbers, Fundamental theorem of arithmetic,
Fermat's numbers and Fermat's method of factorizatio.

2. Know linear Diophantine equations, congruences, divisibility tests using congruence
relation, residue systems, linear congruences and systems of linear congruences in one
variable,

3. Understand the Chinese remainder theorem, Fermat's last theorem, Fermat's little
theorem and number theoretic functions or arithmetical.

Course name Course Hours Number Pre-requisite
Code
Physics (3) Ph321 2 Ph121
Thermodynamics T(1)+ P/A(2)

Course Description:

1. identify the 1st and 2nd laws of thermodynamics.

2. Know the meaning of basic concepts and definitions of thermodynamics such as:
entropy, phase transition order to disorder, unavailability of energy.

Course name Course Hours Number || Pre-requisite
Code
Physics (3) Ph322 2 PH122
Modern Physics T(1)+ P/A(2)

Course Description:

1. Study the principles of relativity, electron and its characteristics, positive rays,
structure of atoms, X-ray.

2. Understand photoelectric effect, wave mechanics, detectors of nuclear radiation,
nuclear fission and fusion.

Course name Course Hours Pre-requisite
Code Number

Mathematical Modeling MO0411 I:I

Course Description:

This course is an introduction to mathematical modeling using graphical,
numerical, symbolic, and verbal techniques to describe and explore real-world data and
phenomena. Emphasis is on the use of elementary functions to investigate and analyze
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applied problems and questions, supported by the use of appropriate technology, and on
effective communication of quantitative concepts and results. Fall, Spring, Summer as
needed.

Course name Course Code | Hours Number || Pre-requisite

Course Description:

1. Learn the method of variations in Problems with fixed boundaries.

2. Understand the variation problems with moving boundaries and certain other
problems.

3. Compare variation problems involving a conditional extremum, Direct methods in
variation problems.

Course name Course Code | Hours Number | Pre-requisite

Mathematical Methods M0416 I:I

Course Description:

1. Solve ordinary differential equations by series around regular or singular points.

2. Know the hyper-geometric functions - orthogonal functions — Stiirm Liouvill theory.
3. Understand Fourier analysis (Fourier series ,Fourier functions , Fourier expansion
,Fourier coefficients , Fourier transforms4. Know the boundary value problems in
bounded domains — applications (the problem

of wave propagation, the problem of heat diffusion, Laplace’s equation)

Course name Course Code Hours Number || Pre-requisite

Dynamics(2) M0423 M0214

Course Description

1. Study of general of rigid body in three dimensions.

2. Apply the equations of motion in the moving axis and motion about fixed
point.

3. Imagine of motion of sphere on plane and study the its kinetic energy

Course name Course Code Hours Number || Pre-requisite

Course Description:

Rectilinear and curvilinear motion of particles, equations of motion, linear and angular
momentum, systems of particles, kinematics of rigid bodies, equations of motion for
rigid bodies, plane motion of rigid bodies.
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Course name Course Code || Hours Number Pre-requisite

Physical optics Ph411 2 Ph312
T(1)+ P/A(2)

Course Description:

1. Study the basic information about geometrical optics.

2. Learn the nature of light and some concepts related to the geometric optics such as
the principle foci and principle planes.

Course name Course Code | Hours Number | Pre-requisite

Alternating current Ph413 2 Ph313
T(1)+ P/A(2)

Course Description:

Learn more about alternating voltage and current, single phase circuits, complex
notation, network analysis and alternating current bridges.

Course name Course Code Hours Number J| Pre-requisite

Statistical Analysis MO0421 E

Course Description:

This course is designed for students who are interested in (1) learning the basics
of SAS and its application in data management and data analyses and (2) expanding
their understanding of statistical inferences and modeling. SAS is analytics software
widely used in both academic and industrial fields for data management, data report,
data analyses, and more. In Psyc140A, we will introduce the platform of SAS and focus
on the application of SAS in data management and data analyses (descriptive statistics
and selected inferential statistics will be covered)

Course name Course Code Hours Number || Pre-requisite

Computer Graphics M0413 2
T(1)+P/A(2)

Course Description:

1. Know the definition of codes — encoding function — decoding function

— trivial code — binary code — weight of a vector (word).

2. Find distance between two vectors — error vector — binary (m,n)-code —(m,m+1)-
parity check code — (m,n)- binary repetition code — (n,M,d)-code

— encoding by matrix multiplication.
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3. Understand linear codes — dual code — parity check equation — perfect code — quasi-
perfect code — Hamming codes — polynomial (m,n)-code cyclic codes.

Course name Course Code Hours Number Pre requlslte

Analytlcal Mechanics M0425
T(1)+ P/A(Z)

Course Description:

1. know the basic concepts of differential geometry.

2. Understand Theory of Curves-Regular, curvature and
its properties and torsion and its properties

3. Learn the basic concepts of Existence and uniqueness .

Course name Course Code Hours Pre-requisite
Number
Computer Applications M0426 2
T(1)+ P/A(2)

Course Description:

The course is designed to aim at imparting a basic level appreciation
programmer for the common man. After completing the course the incumbent is able to
the use the computer for basic purposes of preparing his personnel/business letters,
viewing information on Internet (the web), sending mails, using internet banking
services etc. This allows a common man or housewife to be also a part of computer
users list by making them digitally literate. This would also aid the PC penetration
program. This helps the small business communities, housewives to maintain their
small account using the computers and enjoy in the world of Information Technology.

Course Description:

. The integrated science syllabus is a conscious effort to raise the level of
scientific literacy of all students and equip them with the relevant basic scientific
knowledge needed for their own living and secondly, needed for making valuable
contributions to production in the country. Education in science also provides excellent
opportunities for the development of positive attitudes and values in our youth. These
include: Curiosity to explore their environment and question what they find Keenness to
identify and answer questions through scientific investigations Creativity in suggesting
new and relevant ways to solve problems Open-mindedness to accept all knowledge as
tentative and to change their view if the evidence is convincing Perseverance and
patience in pursuing a problem until a satisfying solution is found Concern for living
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things and awareness of their responsibility toward maintaining the quality of the
environment Honesty, truthfulness and accuracy in recording and reporting scientific

information Love, respect and appreciation for nature and desire to conserve natural
balance.
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Course Course title Credit Hours Pre-requisite
Number code
. 2
Bio.111 General Botany T(1)+ P/A(2 |:|

Course Description:

-Explain structure of roots, stems and leaves and to list the function of these
2-Define meristem, with its position differentiation and classification
3-Recognize difference in structure and growth between monocotyledonous and
dicotyledonous plant.

4-Define the plant cell structure, different cell organelles and their structures and
functions.

Course Course title Credit Hours J| Pre-requisite
Number code
2
General Zoology T(1)+
P/A(2)
Course Description:

1-study the classification of animal kingdom, morphology and biology of
representative examples.

2-Recognize the cell theory, cell structure, cell division and cytogenetics.
3-Describe the structure and function of reproductive systems.
4-Compare the spermatogenesis, oogenesis.

5-Differentiate steps of embryonic development.

Course Course title Credit Hours Pre-requisite
Number code
General 2
M1l Mathematics(1) | T(1)+P/A(2) :l

Course Description:

1-Prove the mathematical problems.

2. Use limit concepts.

3. Study the continuity of a function at a point and interval.
4. Differentiate functions.

5. Use L'Hospital rule to find the limit of functions.

6. Use differentiation to find the mean value of a function.
7. Apply differentiation to physical problems and other applications.
8. Understand integration and use different

formulas of integrals.

9. Apply integration.
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Course
Course title Credit Hours Pre-requisite

v | Awencswiie |2 ||

Course Description:

1-Learn Exploratory data analysis- frequency distribution - a line plot, a box plot, a bar
chart, histogram, stem and leaf plot, or other appropriate elementary device - the mean,
median, mode, as appropriate.

2. Know the standard deviation, range, interquartile range, as appropriate — symmetry
and skewness for the distribution of a set of data - the concepts of probability.

3. Know more about a set function, a sample space for an experiment, and an event —
the probability as a set function on a collection of events, stating basic axioms.

4. Understand Bayes’ Theorem.

Course Course title Credit Hours Pre-requisite
Number code
Introduction to 2
i ||

Course Description:
1.  Recognize skills that enables her/ him the Introduction to information systems.
2. Design programs using MATLAB

Course Course title Credit Hours Pre-requisite
Number code
Ph123 Heat ;
T(1)+ P/A(2)

Course Description:

1. Study the basic information about Sound &Heat.

2.  Know the nature of sound wave and its application.

3. Study physical phenomena related to ultrasonic wave and its application in day
live.

4. ldentify the thermometry and fixed points of temperature.

5. Explain the concepts of the thermal expansion (solids, liquids and gases).

Course . . L.
Course title Credit Hours || Pre-requisite
Number code

2 M111
General T(1)+
Mathematics(2) P/A(2

Course Description:

1-dentify basic definitions and concepts of statics

2. Generalize Cartesian vectors— vector operations— vector equations.

3. Differentiate between force vectors , force system resultants , moment of forces and
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moment of a couple

4. Explain reduction of system of forces— equilibrium of system of forces—
frictional force— equilibrium of catena

5. Understand the basic concepts of dynamics.

6. Detail and study the basic information and concepts about dynamics: Position,
velocity,relative velocity and acceleration vectors- Newton's laws for motion-
Projectiles- Collision of elastic bodies- motion in one dimension

simple harmonic maotion,.. etc.

7. ldentify, formulate and solve fundamental problems in mathematics.

8. Enhance the individual skills to study and solve the environment problems.
9. Communicate effectively and work within team works.

10. Display professional and ethical responsibilities

Course . .
Course title Credit Hours
Number code

. - 2

Course Description:

e Know the types of data entry, error checking and outliers, displaying data
graphically.

e Describing data by (the 'average', the 'spread’, other distributions.

e Study linear regression analysis, multiple linear regressions, polynomial and logistic
regression.

e Interpret output from the statistical software package STATA

Course . Credit Pre-
Course title .
Number code Hours requisite
Bio121 Parasites & 5
Immunology

Course Description:

e Recognize the main features of Protozoa and Parasites.

e Study the basic concepts of biology of representative examples of Protozoa and
Parasites.

e (Gain the related general information about the effects of Protozoa and parasites on
Agriculture, human and environment.

e Recognize the main features of Anatomy of the Immunity & toxins (Z388)
immune system.

e [dentify immune system, innate and acquired immunity as well as phagocytosis.

e Gain the related general information about the natural and synthetic toxins, plant
and animal toxins.

Observe the basic concepts of venomous animals and classification of pesticides.
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Course Course title J| Credit Hours Pre-requisite
Number code
. 2

Course Description:

1-Recognize the detailed structure of the human body; and explain the function and
relationship of the various cell, tissues, organs, and systems of

the human body.

2- Employ hand-on and /or virtual laboratory skills in areas, such as microscopy,
dissection, and physiology

Course . Credit Pre-
Course title ..
Number code Hours requisite
Environmental 2
Curr211
Sciences(1) T(2) :l

Course Description:

1. Familiarity with the concept of the environment, its nature, classification,
resources and sustainable development.

2. Know the concept of the ecosystem, its types, its balance, the movement of
food in it, and the importance of drinking water.

3. To reach the most important environmental factors and their impact on the
ecosystem and environmental laws and their importance to the ecosystem.

4. Know the water environment and the importance of water, its characteristics and

sources, and the marine environment and its origin.

Study of the atmosphere and its importance.

6. Study of the dry ocean, the layers of the earth and the characteristics of each
layer.

7. Know the most important changes that occur in the Earth (earthquakes, types,
effects and components of the volcano and its effects.

8. Familiarity with the characteristics of the soil, its importance, the factors that
make up its components and the risks that threaten the agricultural soil and how
to increase the area of agricultural land.

9. Follow the biological cycles that occur in the ecosystem, including the water
cycle.

10. Exploring the most important industrial environmental changes, their causes and
risks, such as global warming, drought, desertification, ozone hole, black cloud
and acid rain.

11. Achieving the concept of energy and knowledge of traditional sources.

12. Alternative sources of solar energy, their uses and the most important methods
of converting them into electric energy, wind energy, tidal energy, root and earth
energy are defined as energy from waste and waste.

13. Knowledge of nuclear energy and the nature and types of nuclear radiation
and sources of radioactive materials.

o
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14. Identify the peaceful applications of nuclear energy risk and safe disposal of
nuclear waste.

Course . . .
Course title Credit Hours || Pre-requisite
Number code

2
T(1)+
P/A(2

Basics of organic
chemistry

Ch211

Course Description:

e Study main principle of aliphatic chemistry which include reaction and
synthesis of alkanes, alkenes, alkynes, alcohols, ethers, and Epoxides, Organic
Sulfur Compounds, Organic Phosphoric Compounds.

e Recognize the mechanisms of each studied reaction.
Study general information about aromaticity and aromatic compounds and
benzene and its derivatives.

e Study Aromatic hydrocarbons containing aliphatic side chain, Aryl halides
Phenols, Aldehydes , Ketones and Quinones

e Study the mechanism of these reactions.

Course . . -
Course title Credit Hours Pre-requisite
Number code

. 2
i o B

Course Description:
e Explain the main taxonomic units of Annelida, Arthropod, Mollusca, and
Echinodermata.
e |dentify the ecology and morphology of representative examples.
e Gain general information about the vital activities of different invertebrates.
e Study the economic importance of invertebrates

Course . . .
Course title Credit Hours Pre-requisite
Number code

Course Description:

1-Understand habitat, methods of studying of vegetation and edaphicand climatic
factors.

2-Know plant communities, migration, aggregation and competition.

3-Understand the microbiological methods, structure and functions of microbial cells.
4-Understand reproduction, replication, nutrition and growth of microorganism.
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Course Course title Credit Pre-
Number code Hours requisite
Viruses & 2
Bio221

Course Description:

1-Understand food as substrate for microorganisms.

2. Know Factors affecting microbial growth in food.

3. Understand important microbes in food.

4. Know chemical changes brought about by microbes.

Course . Credit Pre-
Course title ..
Number code Hours requisite
. . 2

Course Description:

1-Define and classify bacterial toxins, mycotoxins and phycotoxins.

2. Study the characteristics, chemical structure and mode of action of different
microbial toxins.

3. lllustrate some bacterial diseases, their causative organisms and their virulence
factors and ways of protection.

4. lllustrate some methods used for isolation of toxic microorganisms and bioassays and
immunoassays used for microbial toxins detection.

5. lllustrate the effect of mycotoxins and phycotoxins on human and other living
organisms.

6-Illustrate Methods of detoxification and protection against mycotoxins and
phycotoxins.

Course . . .
Course title Credit Hours || Pre-requisite
Number code

Geometric 2
Ph221 T(1)+

optics P/A(2)

Course Description:

1-Study the basic information about Physical Optics.

2. Know the essential information and mathematics of waves, interference, diffraction
and polarization.

3. Recognize a wide range of principles, tools and components in optic devices.

4. Discuss double reflection and Nicol prism.

5. Identify the professional and ethical responsibilities of the practicing optics.
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Course . Credit Pre-
Course title ..
Number code Hours requisite
Properties of a 2

Course Description:

1-Study the basic information about Properties of Matter.

2- Know dimensional analysis and properties of solids and fluids.

3- Identify the different types of modules of elasticity.

4- Explain the simple harmonic motion, surface tension an elasticity.

5- Learn the concepts of flowing of liquids according to the equation of continuity

Course Course title Credit Pre-
Number code Hours requisite
Differential 2

Course Description:

1-Define Sequences Ordinary differential equations-classification.
2. Classify of ordinary differential equations and their origin

3. Solving ordinary differential equations.

4. Define initial value problems.

Course . Credit Pre-
Course title .
Number code Hours requisite
. . 2
Ph311 biophysics T(1)+ P/A(2 |:|

Course Description:

1-Study the basic information about general biophysics.

2. lllustrate the many aspects of physics that pervade the electricity within the body
3. Using X-rays in diagnostic.

4. Know the viscosity measuring.

5. Using the heat and cold in medicine and the eye vision.

Course . Credit Pre-
Course title .
Number code Hours requisite

) Animal 2

Course Description:

e Study the raw materials necessary for the body to function.

o lllustrate the body's capacity to convert the ingested nutrients to absorbable
components.
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Enhance the individual skills to learn the physiological options in animal body.
Describe the mechanism of different chemical.

Course . Credit Pre-
Course title ..
Number code Hours requisite
science

Course Description:

1.

Learn to give students an insight into historical foundation of modern science and into philosophical
structure and presuppositions.

2. To encourage critical and analytical thought.
3.
4

. To develop skills in written communication

To help students develop a broader understanding and appreciation of their scientific work.

Course Course title Credit Pre-
Number code Hours requisite
Chemistry of

Course Description:

Know the matter and measurements, properties of gases, general gas equation, molecular kinetic
theory of gases.

o Study Van der waals equation, critical constants of gases, collision number and free path of gases,
liquification of gases.

e Understanding the properties of liquids, vapour pressure, surface tension and viscosity.

e Study the atomic structure, Bohr theory, shapes of atomic orbitals, electronic configuration and
atomic bonds.

e Know the properties of solids and thermochemistry

Course . . .
Course title Credit Hours || Pre-requisite
Number code

. 2
'II;P;Z biology of the human T(1)+
¥ P/A(2

Course Description:

1-now Blood, RBCS, WBCS, lymph, cerebrospinal fluid, urine, semen and milk

Principles of the following tests of liver function and the interpretation of the results

total protein, total and conjugated bilirubin, Jaundice-features-hemolytic and
obstructive AST <ALT, ALP. Thyroid function test- T3, T4, TSH determination of

hypo-and hyperthyroidism. Primary and secondary.
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2-Recognize respiration and Renal functions test- Urea, creatinine, urea clearance test.
3-Study Basic principles of acidosis and alkalosis-metabolic and respiratory.

Course Course title Credit Pre-
Number code Hours requisite
: 2
+
Bio322 Plant.phy5|ology (1)
Inheritance P/A(2

Course Description:

1-Study Classification of Plant kingdom.

2. Know evolutionary steps among their different order and families.

3. Characters of each plant subkingdom and life cycles of different members of each
division.

4. Solutions and Colloidal state.

5. Protoplasm diffusion and permeability.

Course Course title Credit Pre-
Number code Hours requisite
: Entomolo 2

Course Description:

e Recognize the main features of insects.

e Study the basic concepts of biology of representative examples of insects.

e Gain the related general information about the effects of insects on agriculture,
human and environment.

e Observe the basic concepts of taxonomy and anatomy of representative examples of
insects.

Course . Credit Pre-
Course title .
Number code Hours requisite

Electric and 2
T(1)+ P/A(2)
magnetic

1-Study the basic information about Electronics.

2. Learn about formation of PN junction.

3. Study the mechanism of transistor work.

4. Know the basic information about diodes and bridges.

Course Description:
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Course . Credit Pre-
Course title .
Number code Hours requisite

Elective course
(student choose one
course)
-Atomic physics. )
-Number physics.
-Environmental
physics.
-Materials physics.
Course Description:

Atomic physics

1-Study the basic information about atomic Physics.

2. Study the Thomson model, Rutherford’s nuclear model of the atom and Rutherford
scattering formula.

3. Know the Bohr theory of the hydrogen atom and Somerfield's elliptic orbit.

4. Recognize the black body radiation and Einstein

5. Understand the development of atomic theory.

6. Imagine the atomic models of the hydrogen atom and many electron elements.
Number physics

1-Study the basic information about nuclear physics.

2. Know its application in industry and protection safety.

3. Know binding energy of nuclei, Binding energy per

nucleon, Nuclear force.

4. Study stopping power.

5. Study nuclear radiation detection methods.

Materials physics

1-study the basic information about Environmental physics.

2. lllustrate the many aspects of physics that pervade the Environment.

3. Use X-rays in diagnostic.

4. Know the properties of Environment

Course . Credit Pre-
Course title ..
Number code Hours requisite

A selection of 2
chemistry(nuclear T(1)+P/A(2)
industrial,

Course Description:

e Know the classification of terpenoids, monocyclic, bicyclic, steroids, hormones,
alkaloids.

e Study how to prepare some of natural products in the laboratory.

e Study the classification of polymers and their uses in industry as plastics and fibers.

e Study the polymerization, kinetics and mechanism and chain transfer reaction.
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e Explain the stereochemistry, suspension, emulsion,
gas and solid phase polymerization, ring opining and flexibility.

Course Course title Credit Hours || Pre-requisite
Number code
\Vfli:\::’;ions and T(i)+
P/A(2
Course Description:

1-Study the basic information about ultrasound

2. Explain the properties of ultrasound waves.

3. Describe the decibel notation for ultrasound intensity and pressure.

4. Delineate the ultrasound properties of velocity, attenuation, and absorption.

5. Depict the consequences of an impedance mismatch at the boundary between two
regions of tissue.

6. Explain ultrasound reflection, refraction and scattering.

Course Course title Credit Pre-
Number code Hours requisite
Modern 2
Ph412

Course Description:

1-Study the basic information about modern physics.

2. Present a systematic study of the new idea.

3. Discover those have transformed physics in the 20™ century.

4. Study special relativity, atomic structure, wave particle duality, basic quantum
mechanics, solid-state physics, nuclear structure, and elementary particles.

Course Course title Credit Hours || Pre-requisite
Number code
Environmental 2
Bio411 colo T(1)+

Course Description:
e Understand the basic concepts and importance of the environmental geophysics.

e Improve the practical skills in field survey and measurements of the geophysical
methods.

e Develop specific interpretation techniques of all geophysical measured data.

e Contribute a better understanding of a practical feasibility and validity of the
geophysical methods.
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Course . . .
Course title Credit Hours || Pre-requisite
Number code

2
T(1)+
P/A(2

Organic

Ch421 chemistry

Course Description:
e Know Fundamentals, chemical bonding, molecular forces and formal charge.
e Study hybridization, electronic effect, acidity and basicity.
e Understand chemical reactions, substitution, electrophilic and nucleophilic
rearrangement.

Course . Credit Pre-
Course title ..
Number code Hours | requisite
. Cytology and molecular 2
Bio421 biology T(1)+ P/A(2)

Course Description:

e Study the general structure of animal cell, cytoplasmic organelles, interphasic
nucleus and cell division, chromosomes and chromosomal aberrations, biological
activities of animal cells, cellular movements, senility and death of cells.

e Explain basis of Mendelian inheritance, dominance and recessiveness, gene
interaction, inheritance of blood groups and the skin colour in man, sex-linked
characters, lethal genes, linkage&
crossing over.

e Gain the related general information about gene interaction, sex linked characters,
and lethal genes.

Identify the expression and gene activity, mutations and gene transference on the
molecular basis, technique of DNA transference, principles and application of
genetic engineering.

Course
Number Course title
code

Pre-
requisite

Elective course (student
Choose one course)

-Museum techniques
Bio422 -Sample conservation

-Introduction to rock

science

-Biological pollution

14v



Course Description:
Museum techniques
1-Study the fundamentals of designing and implementing field experiments from the
initial planning stage to data analysis and interpretation.
2. Explain the interaction, dose related responses and dose-response curve of
Xenobiotics.
3. Identify preservation of the whole mounts of different animal's specimens and
preparation of museum jars.
4. Gain types and steps of fixation, sectioning and staining of wax and frozen mounting
tissue organs for microscopical examination.
-Biological pollution .
e Study the processes and patterns of the above and below-ground terrestrial
communities.
¢ Explain Animal populations, methods of population estimation and factors
affecting
populations, Ecological perspectives on animal physiology and behavior.
o Identify the basics of environmental pollution, the major types of pollution in air,
water and soil.
¢ Recognize the processes responsible for the occurrence and release of pollutants in
the environment.
Introduction to rock science
Obtain the necessary theoretical and practical knowledge about the principles of
sedimentary rocks that enables him to examine, differentiate, recognize
and finally makes a decision about definition, classification and nomenclature of
sedimentary rocks.
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