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2. Program Aims (Brief description of the overall purpose the program)

The Microbiology and Chemistry program aims to enable students to recognize the fundamental
biological and ecological processes that govern microorganisms and their interactions within
ecosystems. It seeks to develop their ability to design and conduct experimental work, critically
evaluate outcomes, and effectively review and report findings in both Microbiology and
Chemistry. Students will be acquainted with advanced subjects and modern biotechnological
techniques that support scientific innovation and practical applications. The program also
encourages the development of independent learning skills and the ability to participate effectively
in research activities and diverse professional fields. In addition, it equips graduates to contribute
to quality control processes related to microbiology and chemistry practices.

Learners will be trained to utilize scientific facts, concepts, and theories to analyze and interpret
data obtained from various methodologies. Ethical responsibility is emphasized, particularly in
areas related to environmental preservation, human health, and community welfare. The program
enhances graduates’ scientific and practical capabilities, preparing them to compete in the labor
market locally, regionally, and internationally. Furthermore, it aims to empower them to support
the effective use of human resources and applied research to address environmental challenges and

promote sustainable development within societ




Program Structure (Curriculum)

e Program Components

Percentage
Number Number from the total
Requirement Category/Type of of Credit
. number of
Courses Hours/Points .
hours/points
University Requirements 5 8 5.88
Faculty/College Requirements (if applicable) 1 28 20.59
Program Requirements 51 88 64,71
Requirements of the majors/ divisions/ tracks/ specializations in Non ) )
the final year (if any)
Field Training 3 2.21
Graduation Project 3 2.21
Other requirements
Mandatory training year - -
Other (to be mentioned) - -
Total Compulsory Courses 38 98 72.05
Elective Courses
e Program elective courses 29 32 23.53
o Free elective courses
6 6 4.41
Total 73 136 100
e Program courses according to the expected study plan
Cours Reaquir Number of
e Type q Numbe Weekly Hours
(Comp Gl r of
Academi | Semester Course Course Title ulso Categ Credit |TheoreticallPractical| Other
c Level Code P ry ory/ Hours/ teaching | training
Electiv Type Points
e)
JsY! ol )3 Jiad . Scientific . 2
- . . L\A\ 4.!.41; -
J, Uni 100 Thinking ok 2
Y |2 Jaad ) English Language EEPAEN 2 -
? = Uni 115 & R P PN 2
Js) Q) -
JsY) . Human Rights ZEPAEN 1 -
) 3 Jiad . )
i Uni 151 and BTN 1
d }\ . . "
Anticorruption
JdsY 133 Jucad . Information EEDIEN 2 -
i " Uni 105 ksl 2
& Technology




Cours Requir Number of
?C'I;ynr:e ement Nt:n;:)e Weekly Hours
Academi | Semester Course Course Title ulso P Categ Credit |TheoreticallPractical| ~Other
c Level Code | ry ory/ Hours/ teaching | training
n Type :
Electiv Points
e)
JsY) | : ) i [IEN i P DIEN 2 -
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& Science
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- Nutrition
) : .
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Lia ) -
U, Chm 100 Chemistry (1) g obs 3 2 2-/
JgY | & i YA
5 el C.lmﬁ Com 104 Introduction to ) : 3 ) .
iz Data Base
Jdsy ol )3 Jaad General K
. La -
b Chm 105 Chemistry (2) ks 3 2 /2
Jdsy il )3 Jaad General K
La) -
U, Z00 101 Zoology (1) ok 2 1 /2
Jsy il )3 Jacad General EN
. La -
b Zoo 102 Zoology (2) ks 3 2 /2
Js¥) | 3 FIS
e Botios Gene“zlz?(’tany ) 3 2 | »
| | ot K
s < fjﬁd Phy 103 | General Physics | ¢l . 2 1 -/3
JsY! . Electricity, Y
“’“"fg.)‘d Phy 104 | and Magnetism | b 2 1 12
¢ Modern Physics
) ) : PN
L ‘f‘“f},d“‘g Mat 111 Calculus gl | 3 2 | 2-
M ) ;
Js o 2 Juad Ent 100 General sl ) | N
Js) Entomology
Gl ) ; L) - 2
& o j; \d..AB Chm 213 Petroleum.and S panads ) /-
B Petrochemicals
i =12 Jaad Analytical okl | pamadd 2
2 Chm 241 | (o (1) 3 /3
4l o st Plant sl | pamads 2 2 -/-
Js) Bot253 | pp siology (2)
4l uﬂ‘jﬂj \dmﬂ Mic 271 Bacteriology sl | pamads 3 2 A
Sl w‘i ‘dmﬂ Mic 275 Phycology gl | el 3 2 A
4l o st Principles of | @ sl | pawads 1 2 -/3
dJsl Bot 213 Cytology and
Genetics




Cours Requir Number of
e Type ement Numbe Weekly Hours
Academi | Semester Course . (Comp Categ r Of. Theoretical|Practical| Other
c Level Code Course Title ulsory oryl Credit el | (i
/ _ Type Ho.urs/
Electiv Points
e)
S = Juad Microbiological | ¢l | (el 1 2 -/3
Js) Mic 291 Laboratory
Techniques
] g;““i; ;.lmﬂ Chm 213 Petroleum.and ol | paads 5 2 n
5 Petrochemicals
| = Juad Industrial @) | Gaads 2
dJsl Chm 221 Inorganic 2 -/-
Chemistry (1)
Sl o= Juad Aromatic and golbal | paads
e Chm 212 Polynuclear 2 2 -/-
Chemistry
el @0 Juad Chemistry of | @l | paads
e Chm 222 | Representative 3 2 -/3
Elements
o ‘f‘“'ﬁgj“é Mic 262 Mycology | ¢! | oamii | 5 2 |
| 45““)3. \:Ld Mic 282 Mqlecular gl | pamads 2 1 -/3
< Biology
Sl @l d=d | Mic 272 Actinomycetes | @3 | pawads 2 1 -/3
PPk
Sl = d=d | Mic 292 Yeasts @I | aads 2 1 -/3
PPk
S 2 d=d | Chm 234 Photo and @l | paadd 3 2 3-/
u Kinetic
Chemistry
el @2 dad | Chm 246 Chemistry of | gl | pawads 3 2 -/3
u Water
Treatment (2)
sl @ ded | Bph240 | Fundamental of | J&aY) | A 2 1 -2
B Biophysics ol
el @l dwd | 700297 Parasitology BEC I TR 2 1 -/3
U ol
aall | ol dead | Chm 343 Analytical gl | el 3 2 -/3
H Chemistry (2)
Al el dead | Mic 381 Virology gl | paass 3 2 -/3
J)
Gl | deé | Mic 391 Physiology of | ¢kl | pawds 3 2 -/3
Js Microorganisms
el @l dwd | Mic 395 Soil GOkl | paads 2 1 -/3
Js Microbiology




Cours Requir Number of
e Type ement Numbe Weekly Hours
Academi | Semester Course . (Comp Categ r Of. Theoretical|Practical| Other
c Level Code Course Title ulsory oryl Credit el | (i
/ _ Type Ho.urs/
Electiv Points
e)
Clal) =l dad | Mic 397 Microbial @l | Gaads 2 2 -/-
Js) Genetics
Callil) v dad | Chm 311 Chemistry of | ¢ ial | paads 3 2 -3
Js Pesticides and
Toxins
Callil) e ndad | Chm 331 Applied e 3 2 -3
Jsl Electrochemistr
Yy
<l =l dat | Geo 361 Water Qi | (g 2 1 -/3
dJsl Geochemistry | J&&Y)
Al
Gl @ ded | Geo 363 Hydrology Gloske | A 2 1 -/3
Js) Jkasy)
Al
Gl @l dedt | Chm 314 Chemistry of | ¢l | paads 3 2 -/3
e Carbohydrates,
Lipids, Amino
Acids and
Natural Products
1)
Gl @2 dad | Chm 328 Transition GOl | paads 3 2 -/3
&b Elements and
Complexes
) e dad | Mic 382 Microbial ol | el 3 2 -/3
o Immunology
) =2 d=d | Mic 392 Microbial G | panads 2 1 -/3
b Toxins
) e d=d | Mic 394 Microbial G | panads 2 1 -/3
o Enzymes
) @2 dead | Chm 310 Advanced G | panads 2 2 -/-
e Organic
Chemistry
Gl e nd=é | Chm 332 Surface @Il | paadd 2 2 -/-
B Chemistry
Gl el dead | Mic 302 Applied and Guoll |yl 3 - ~/-
S Field Training | &3 | Gl
& e d=d | Chm 431 Principle of soba) | pamds 2 2 -/-
Js Surface
Chemistry
& 2 d=d | Chm 465 Principles of soba) | pamads 3 2 -/3
dJsl Heterocyclic




Cours Requir Number of
e Type ement Numbe Weekly Hours
Academi | Semester Course . (Comp Categ r Of. Theoretical|Practical| Other
c Level Code Course Title ulsory oryl Credit TecTini) || ¢
/ _ Type Ho.urs/
Electiv Points
e)
Chemistry and
Applications
& w‘i; Jad | Mic 481 Plant Pathology | ¢! | sl 2 1 -/3
o
& =l dad | Mic 491 Industrial okl | pamads 3 2 -/3
dJs) Microbiology
B w‘i; Jat | Mic 495 Antibiotics @A) | Gaads 2 1 -/3
ol
&I u—w‘jﬂ Jd | Mic 497 Bio-fertilizers | @JWsl | pamads 2 1 -/3
o
& @0 dad | Chm400 | Nano-Chemistry | ¢l | pawss 2 2 -/-
Jsl and
Applications
& @l dad | Chm 439 | Basis of Quantum | ¢ il | pawasds 2 2 /-
Jds and Statistical
Dynamics
Chemistry
& 2 dad | Ent412 Insect Borne syl | kaay) 2 1 -2
Js) Disease =l =l
& @2 dad | Com 427 Introduction to | Y | sy 2 1 2/-
Jsl Bioinformatics o~ ol
& @0 dad | Chm406 | Nanochemistry | ¢kl | pamds 3 2 /3-
e and Biological
Applications
&l o=l dwat | Chm 486 | Material Science | ksl | gawds 3 2 -/3
i (1)
&l =l deat | Mic 492 Medical okl | pamads 3 2 -/3
U Microbiology
&l =l dat | Mic 482 | Molecular Plant- | o) | awds 2 2 -/-
& microbe
Interaction
& e d=t | Mic 484 Genetic Gl | paads 2 2 -/-
& Engineering
& =l adat | Mic496 | Water and Food | @Jtal | pamadd 2 1 -/3
B Microbiology
& @l dad | Mic 498 Microbial @I | aads 2 1 -/3
G Biotechnology
& 2t | Chm 424 Chemistry of | gl | pawmads 2 2 -/-
& Lanthanides and
Actinides (2)




Cours Requir Number of
e Type ement Numbe Weekly Hours
Academi | Semester Course . (Comp Categ r Of. Theoretical|Practical| Other
¢ Level Code Course Title uls/ory oryl I-(I:redlt TecTini) || ¢
_ Type o.urs/
Electiv Points
e)
B o=l rdat | Chm 466 Princibles of GO | Jaads 2 -/-
&h Organic
Spectroscopy
& =l dad | Mic 402 Research and Eoie | g e 3 -/-
b Essay oA oA

3. Academic Standards

e Adopted Academic Standards (NARS/ARS): ARS
* When adopting ARS: The matrix of the academic reference standards (ARS) with the

Date of Adoption of Standards in the governing Council:

national academic reference standards (NARS) must be attached Attachment (3)

Faculty council; 11/4/2018 meeting number, 422 and updated in 12/11/2025 meeting number, 519

* Decision/Minutes of the governing Council to be attached

Attachment (4)




4. Matrix of Academic Standards (Program Outcomes POs) with Courses

Academic Standards (Program Outcomes POs)
Compulsory Courses
(Name and code)
Code POs | POs | POs POs | POs
POs | POs | POs | POs | POs | POs | POs POs POs | POs | POs | POs | POs | POs | POs | POs | POs
Course Name 18 1.9 1.10 112 2.1
11 1.2 13 14 15 1.6 1.7 111 2.2 23 24 25 2.6 2.7 2.8 29 2.10
Scientific Uni
. X X X
Thinking 100
English Uni X «
Language (1) | 115
Human X X
Rights and Uni «
Anticorruptio | 151
n
X
General Botany Bot X X X X
(1) 100
X
General Chm X X X X
Chemistry (1) 100
Introduction to Com X X X
Data Base 104
X
General Chm X X X
Chemistry (2) 105
X
General Zoo X X X
Zoology (1) 101




Compulsory Courses

(Name and code)

Academic Standards (Program Outcomes POs)

Code POs | POs | POs POs | POs
POs | POs | POs | POs | POs | POs | POs POs POs | POs | POs | POs | POs | POs | POs | POs | POs
Course Name 1.8 1.9 1.10 1.12 2.1
11 12 13 14 15 16 17 111 22 23 24 25 26 27 28 29 210
X
General Zoo X X X
Zoology (2) 102
X
General Botany Bot X X X
@) 105
General Physics Phy
103 X X
Electricity, Phy
Magnetism and 104 X X
Modern Physics
Calculus Mat
111 X X
X
General Ent y x
Entomology 100
Plant Lol X X X
Physiology (2) 253
Mic
Mycology 262 X X X X
Mic
Bacteriology 271 X X X X

10



Academic Standards (Program Outcomes POs)

Compulsory Courses
(Name and code)

Code POs | POs | POs POs | POs
POs | POs | POs | POs | POs | POs | POs POs POs | POs | POs | POs | POs | POs | POs | POs | POs
Course Name 1.8 1.9 1.10 1.12 2.1
1.1 1.2 13 14 1.5 1.6 1.7 111 2.2 23 24 25 2.6 2.7 2.8 2.9 2.10
Mic
Phycology 275 X X X X
Molecular Mic X X X
Biology 282
Mic
Virology 381 X X X X
Microbial Mic X X X
Immunology 382
Physiology of | Mic
Microorganis 391 X X X X X
ms
Plant Mic X X X
Pathology 481
Industrial Mic X X
Microbiology 491
Medical Mic X X X
Microbiology 492
Aromatic and | Chm X
Polynuclear 212 X X
Chemistry

11



Academic Standards (Program Outcomes POs)

Compulsory Courses
(Name and code)

Code POs | POs | POs POs | POs

POs | POs | POs | POs | POs | POs | POs POs POs | POs | POs | POs | POs | POs | POs | POs | POs
Course Name 1.8 1.9 1.10 1.12 2.1

1.1 1.2 13 14 1.5 1.6 1.7 111 2.2 23 24 25 2.6 2.7 2.8 2.9 2.10

X

Petroleum and Chm X X
Petrochemicals 213
Chemistry of | Chm X
Representative | 222 X
Elements
Analytical Chm X X X
Chemistry (1) | 241
Chemistry of Chm X

Carbohydrates, | 314
Lipids, Amino

Acids and X X
Natural
Products (1)
Transition Chm X
Elements and 328 X
Complexes
Analytical Chm x X X
Chemistry (2) 343
Nanochemistry | Chm X
and Biological 406 X
Applications
Principle of | Chm
Surface 431 X X
Chemistry
Chm X

Principles of X
Heterocyclic 465

12



Academic Standards (Program Outcomes POs)

Compulsory Courses
(Name and code)

Code POs | POs | POs POs | POs

POs | POs | POs | POs | POs | POs | POs POs POs | POs | POs | POs | POs | POs | POs | POs | POs
Course Name 1.8 19 1.10 112 2.1

1.1 1.2 13 14 1.5 1.6 1.7 111 2.2 23 24 25 2.6 2.7 2.8 2.9 2.10
Chemistry and
Applications

. X
Material Chm
486 X

Science (1)

Applied and Mic

Field Training 302 X X X
Research Mic X
and Essay 402 X X X

13



Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs | POs POs | POs POs PO | PO | POs | PO | POs POs
Course POs | POs | POs | POs | POs | POs | POs 18 1.9 110 | POs 1.12 113 | POs 21 POs POs POs S S 2.7 s 2.9 2.10
Course Name
Code 11 1.2 1.3 1.4 15 1.6 1.7 1.11 114 22 2.3 24 25 26 2.8
Information | Uni
Technology | 105 X X
History of Uni
Science 142 X X
Healthy Uni
- X X
Nutrition 152
Principles of Bot X
Cytology and 213 X X
Genetics
Actinomycetes Mic X X X X
Y 272
Microbiologic Mic X
al Laboratory 291 X X
Techniques
Yeasts Mic X X X X X
292

14




Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs | POs POs | POs POs PO | PO | POs | PO | POs POs
Course POs | POs | POs | POs | POs | POs | POs 18 19 110 | POs | 1.12 113 | POs 21 POs POs POs S S 2.7 S 2.9 2.10
Course Name
Code 1.1 1.2 1.3 1.4 15 1.6 1.7 1.11 1.14 2.2 2.3 2.4 25 2.6 2.8
. . . X
Microbial Mic x X
Toxins 392
. . . X X
Microbial Mic «
Enzymes 394
. . X
Soil Mic « x
Microbiology 395
. . . X
Microbial Mic « «
Genetics 397
Molecplar Mic X X
Plant-microbe 482 X
Interaction
. . X X
Genetic Mic x
Engineering 484
Y Mic X
Antibiotics X X
495
Water and Mic X
Food 496 X X
Microbiology
Bio-fertilizers | O X 1
497

15




Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs | POs POs | POs POs PO | PO | POs | PO | POs POs
Course POs | POs | POs | POs | POs | POs | POs 18 19 110 | POs | 1.12 113 | POs 21 POs POs POs S S 2.7 S 2.9 2.10
Course Name
Code 11 1.2 1.3 1.4 15 1.6 1.7 1.11 1.14 2.2 2.3 2.4 25 2.6 2.8
. . . X
Microbial Mic X X
Biotechnology | 498
X
Petroleum and Chm X
Petrochemicals 213
Industrlgl Chm X
Inorganic "1 X X
Chemistry (1)
Phojco apd Chm X
Keinetic 234 X
Chemistry
Chemistry of Chm X
Water 246 X X
Treatment (2)
Advanc.ed Chm X
Organic 310 X X
Chemistry
Che.m.lstry of Chm X
Pesticides and X X
. 311
Toxins
Applied . Chm X X
Electrochemist X
331
ry
X
Surface Chm X
Chemistry 332

16




Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs | POs POs | POs POs PO | PO | POs | PO | POs POs
Course Name Course | POs | POs | POs | POs | POs | POs | POs 18 19 110 | POs | 112 | 113 | POs | 21 POs POs POs S s 2.7 s 2.9 2.10
Code 11 1.2 13 14 15 1.6 17 111 114 2.2 23 2.4 2.5 2.6 2.8
Nano- X X
Chemistry and Cigg X
Applications
Chemistry of
Lanthanides Chm X x
and Actinides 424
)
Basis of X
Quanmm and Chm
Statistical 439 X
Dynamics
Chemistry
Principles of X
Organic 2}6121 X X
Spectroscopy
Fundamental | Bph « « «
of Biophysics 240
Principles of
Parasitology %g,(; X X X
Water .
Geochemistry (3}66? X X
Hydrology X
Geo x X
363

17




Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs | POs POs | POs POs PO | PO | POs | PO | POs | POs
Course POs | POs | POs | POs | POs | POs | POs 18 19 110 | POs | 1.12 113 | POs 21 POs POs POs S S 2.7 S 2.9 2.10
Course Name
Code 1.1 1.2 1.3 1.4 15 1.6 1.7 1.11 1.14 2.2 2.3 2.4 25 2.6 2.8
Insegt Borne Bt X
Disease X X X
412
Introduction to | Com X
Bioinformatics | 497 X X

18




Compulsory Courses

(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs Pos Pos Pos POs | POs PO POs POs
Course Name Course | POs | POs | POs | POs | POs | POs | POs | 3.9 3.10 | 3.11 | 3.12 a1 a2 | POs | a5 POs . POS 43 Pos
Code 3.1 3.2 3.3 3.4 3.5 3.6 3.7 43 n 4.6 4.9
Scientific Uni x
Thinking 100
. g X
English Uni
Language (1) | 115
Human X X
Rights and Uni
Anticorruptio | 151
n
X
General Botany Bot X X
(1) 100
General Chm X X X
Chemistry (1) 100
. X
Introduction to Com X
Data Base 104
General Chm X X X
Chemistry (2) 105
X
General Zo0 ) ]
Zoology (1) 101
X
General Zo0 ) )
Zoology (2) 102

19




Compulsory Courses
(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs Pos Pos Pos POs | POs PO POs POs
Course Name Course POs | POs | POs | POs | POs | POs | POs 18 3.9 3.10 3.11 3.12 a1 a2 POs s a5 POs . POS 43 Pos
Code 3.1 3.2 3.3 3.4 3.5 3.6 3.7 43 n 4.6 : 4.9
X
General Botany Bot ) ]
) 105
General Physics Phy
103 X X X
Electricity, Phy
Magnetism and 104 X X X
Modern Physics
Calculus Mat
111 X
X X
General Ent ]
Entomology 100
Plant Bot X X X
Physiology (2) 253
Mic X X
Mycology 262 X
Mic X X X
Bacteriology 271 X
Mic X X
Phycology 275 X
i X X
Molecular Mic X X
Biology 282

20




Compulsory Courses
(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs Pos Pos Pos POs | POs PO POs POs
Course Name Course POs | POs | POs | POs | POs | POs | POs 18 3.9 3.10 3.11 3.12 a1 a2 POs s a5 POs . POS 43 Pos
Code 3.1 3.2 3.3 3.4 3.5 3.6 3.7 43 n 4.6 : 4.9
Mic X X
Virology 381 X X
Microbial Mic X X X
Immunology 382
Physiology of | Mic X
Microorganis 391 X X
ms
Plant Mic X X X
Pathology 481
Industrial Mic X X X X
Microbiology 491
Medical Mic X X X X
Microbiology 492
Aromatic and | Chm
Polynuclear 212 X X
Chemistry
Petroleum and Chm X X
Petrochemicals 213
Chemistry of | Chm X
Representative | 222 X X
Elements
Analytical Chm X X X X
Chemistry (1) 241

21




Compulsory Courses
(Name and code)

Academic Standards (Program Outcomes POs)

POs | POs Pos Pos Pos POs | POs PO | POs POs
Course Name Course | POs | POs | POs | POs | POs | POs | POs 18 3.9 3.10 | 3.11 3.12 a1 a2 POs s a5 POs . POs Pos
Code 3.1 3.2 3.3 3.4 3.5 3.6 3.7 43 n 4.6 48 4.9
Chemistry of Chm X
Carbohydrates, | 314
Lipids, Amino X X
Acids and
Natural
Products (1)
Transition Chm X
Elements and 328 X X
Complexes
Analytical Chm X X X X
Chemistry (2) | 343
Nanochemistry | Chm
and Biological 406 X X X
Applications
Principle of | Chm
Surface 431 X X
Chemistry
Principles of Chm X
Heterocyclic 465
Chemistry and X X
Applications
Material Chm X X X
Science (1) 486
Applied and . X X X
Field Training 1;/820 x | x X X X
Research Mic X
and Essay 402 X X | X X

22




Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

Pos | Pos | pos | Pos | Pos | Pos | Pos Pos | Pos Pos Po
Course Name Course Pos Pos | Pos | Pos | Pos | Pos | Pos - - 3.1 3.1 3.1 4.1 - Pos " - Pos . Pos s
Code 3.1 3.2 3.3 3.4 3.5 3.6 3.7 0 1 2 43 4.6 4.8 2o
Information | Uni X
Technology | 105 X
History of | Uni
Science 142 X X
Healthy Uni
Nutrition 152 X
Principles of Bot
Cytology and 213 X X
Genetics
Actinomycetes Mic X X X
Y 272
Microbiologic Mic
al Laboratory 291 X X X X
Techniques
Mic
Yeasts X X X
292
. . . X
Microbial Mic x «
Toxins 392
. . . X
Microbial Mic x X
Enzymes 394
Soil Mic « « «
Microbiology 395

23



: Academic Standards (Program Outcomes POs)
Elective Courses
(Name and code)
Pos | Pos | pos | Pos | Pos | Pos | Pos Pos | Pos Pos Po
Course Name Course | Pos | Pos | Pos | Pos | Pos | Pos | Pos - - 31 | 31 | 31 | 41 - Pos | . - Pos | Pos s
Code 3.1 3.2 3.3 3.4 3.5 3.6 3.7 0 1 2 43 4.6 4.8 2o
Microbial Mic x X X
Genetics 397
Molegular Mic
Plant-microbe 48 X
Interaction
Genetic Mic « « «
Engineering 484
Mic X
Antibiotics X X X
495
Water and Mic X X
Food 496 X X
Microbiology
Mic X
Bio-fertilizers X X
497
Microbial Mic
. X X X
Biotechnology | 498
Petroleum and Chm x X
Petrochemicals 213
Industrlgl Chm
Inorganic "1 X
Chemistry (1)
Phojco apd Chm
Keinetic 234 X X X
Chemistry

24



Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

Pos | Pos | pos | Pos | Pos | Pos | Pos Pos | Pos Pos Po
Course Name Course Pos Pos | Pos | Pos | Pos | Pos | Pos - - 3.1 3.1 3.1 4.1 - Pos " - Pos . Pos s
Code 3.1 3.2 3.3 3.4 3.5 3.6 3.7 0 1 2 43 4.6 4.8 2o
Chemistry of Chm X
Water 246 X X
Treatment (2)
Advanged Chm
Organic 310 X
Chemistry
Chemistry of X
Pesticides and ?ﬁn X X
Toxins
Applied X
Electrochemist ?;I;l X X
ry
Surface Chm X
Chemistry 332
Nano-
Chemistry and Cil(?(; X
Applications
Chemistry of
Lanthanides Chm X
and Actinides 424
@)
Basis of
Quantum and
Statistical igrgn X
Dynamics
Chemistry
Principles of Chm
Organic 466 X
Spectroscopy

25



Elective Courses

(Name and code)

Academic Standards (Program Outcomes POs)

Pos | Pos | pos | Pos | Pos | Pos | Pos Pos | Pos Pos Po
Course Name Course Pos | Pos | Pos | Pos | Pos | Pos | Pos - - 3.1 3.1 3.1 4.1 - Pos " - Pos . Pos s
Code 3.1 3.2 3.3 3.4 35 3.6 3.7 0 1 2 43 4.6 4.8 2o
Fundamental | Bph « « «
of Biophysics 240
Principles of 59
Parasitology X X X
297
Water
Geochemistry ?661) X X X
Hydrology
Geo X X X
363
Insect Borne Bt
Disease X X X
412
Introduction to | Com X
Bioinformatics | 427 X

26
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Benha University
Faculty of Science
Department of Botany and Microbiology

Teaching and Learning strategies/methods to achieve Program Outcomes:

1-Lectures and Presentations

practical classes
Discussion and Seminars
self-learning
Brainstorming

Problem solving

6. Student Assessment strategies/methods to verify and ensure students' acquisition of

Program Outcomes:

1. Written Examinations:
- Mid-term and final exams assess understanding of theoretical concepts and
problem-solving skills.

- Includes multiple choice questions, short-answer, and essay-type questions to
evaluate different cognitive levels.

2. Practical Examinations:
- Applied in lab-based and technical courses to assess hands-on performance and
accuracy in applying laboratory techniques.

3. Oral Presentations:
- Evaluate communication skills, understanding of scientific topics, and the ability
to discuss and defend findings or concepts.

4. Research Projects and Reports:
- Assess students' ability to conduct literature reviews, design experiments, collect
and analyze data, and present results scientifically.

5. Field Training and Internships Evaluation:
- Assess professional skills, ethical behavior, teamwork, and adaptability in real-life
settings through supervisor reports and reflective portfolios.

6. Graduation Project:
- A comprehensive assessment that integrates cognitive, practical, and transferable
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skills in a real-world context, typically evaluated by a committee.

7. Coursework, Portfolios and Continuous Assessment:
- Regular quizzes, assignments, and participation to encourage ongoing learning
and provide early feedback.

* Methods and rules of evaluation of students in rolled in the program:(2021)
Rating:

The exam is evaluated each courses at 100 degrees and distributed degrees scheduled as
follows:

a. Courses, which did not include "practical part ":

Method of Assessment | Weighting | learning outcomes assessed

Measure knowledge, understanding,
Midterm exam 10% intellectual, professional and general
skills.

Measure knowledge, understanding and

Final Oral Exam 10% intellectual skills.

Measure knowledge, understanding and

(1)
Semester work 20% intellectual skills

Final Term 60% Measure knowledge, understanding and
Examination ° intellectual skills.

b. courses practical separate

Method of Assessment | Weighting | learning outcomes assessed

Measure knowledge, understanding,
10% intellectual, professional, practical and
general skills.

Midterm exam &
Semester work

Measure knowledge, understanding and

1 0
Final Oral Exam 0% 1 ihtellectual skills.

Measure knowledge, understanding and
Semester work 20% intellectual skills professional, practical
and general skills.

Measure knowledge, understanding,
60% intellectual, professional and practical
skills.

Final practical
Examination

c. courses which include part "practical"

Method of Assessment | Weighting learning outcomes assessed

Measure knowledge, understanding,

. 0
Midterm exam & 5% intellectual and general skills.
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Measure knowledge, understanding and
intellectual skills.
Measure knowledge, understanding,
25% intellectual, professional and practical
skills
Measure knowledge, understanding and
Semester work %15 | intellectual skills professional, practical
and general skills.
Measure knowledge, understanding and
intellectual skills.

Final Oral Exam 5%

Final practical
Examination

Final Term Examination %50

d. Course search and essay

- 60% of the total score for the course of the various activities carried out by the student
during his study of the course.

- 30% of the total scores for the course of the discussion session.
-10% of the total scores for the follow up

e. Estimated grades and points obtained by the student in each course as follows:

Grade z=asill S gnQll S 52l

Excellent 100 =- 90

Excellent 90 = 85

WVery Good 85 = 80

Very Good > > 80 =75
Good 2 75 = TF0
Good e F0 = 65
Pass 65 = 60
Fail = 60 >-
Postponed = 60 =>-

Incomplete = 60 >-

Denial 60 =>-
Withdrawn = 60 >-

Name & Signature Name & Signature

Program Coordinator Vice Dean for Education and Student Affai
Dr.Mohamed Atef Prof. Dr. Mohamed Abo-Raya
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Attachment (1)

The assignment decision of program coordinator
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Attachment (2)

TheDecision of Microbiology and chemistry Program Specification
Approval Department council; 21/7/2025; Faculty council; 9/7/2025,
meeting number, 515 and Emergency Session Faculty council;
28/7/2025 meeting number, 516
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Attachment (3)

Matrix of the Academic Reference Standards (ARS) for the
Microbiology/Chemistry Program with the National Academic
Reference Standards (NARS).

ARS for Microbiology/Chemistry Program

Corresponding NARS for Basic and Biological
Sciences

1.1 Demonstrate comprehensive understanding of
theories, concepts, principles, facts, and
essential techniques related to microbiology and
chemistry.

A.1 Acquire knowledge and understanding of
the related basic scientific facts, concepts,
principles and techniques.

1.2 Acquire essential knowledge in mathematics,
physics, biology, and other supporting sciences
necessary for understanding the latest advances in
microbiology and chemistry.

A.2 To know Chemical concepts, nomenclature,
formulae and units

A.6 Memorize the theories and methods applied
for interpreting and analyzing data related to
biology disciplines.

1.3 Demonstrate knowledge of analytical, structural,
and instrumental techniques used in chemical analysis
and compound characterization.

A.2 To know Chemical concepts, nomenclature,
formulae and units

A.3 Characteristics of the different states of the
matter and elements including trends within the
periodic table and the related theories

A.6 Memorize the theories and methods applied
for interpreting and analyzing data related to
biology disciplines.

1.4 Show familiarity with biological and
microbiological terminology, nomenclature, and
contemporary classification systems based on modern
trends and molecular approaches.

A.1 Acquire knowledge and understanding of the
related basic scientific facts, concepts, principles
and techniques.

A.5 Outline theories applied for interpreting and
analyzing biological information.

A.6 Memorize the theories and methods applied
for interpreting and analyzing data related to
biology disciplines.

1.5 Describe the morphology, physiology, genetics, and
evolution of diverse microorganisms including
bacteria, viruses, fungi, parasites, and algae.

A.5 Outline theories applied for interpreting and
analyzing biological information.

A.7 Acquire knowledge and understanding of
Physiological aspects of organisms
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1.6 Acquire knowledge of microbial structure,

physiology,
reproduction, diversity, and ecological roles.

A.1 Acquire knowledge and understanding of the
related basic scientific facts, concepts, principles
and techniques.

A.7 Acquire knowledge and understanding of
Physiological aspects of organisms

1.7 Understand how the chemical nature of biological
molecules determines their function, with emphasis on
major metabolic pathways and their interactions in
microorganisms

A.4 Describe The principles, procedures and
techniques used in chemical analysis,
characterization and structural investigations of
different chemical compounds.

1.8 Recognize the diversity of different plants, animals
and microorganisms and understand the principles of
bio-diversity and conservation of natural resources.

A.5 Outline theories applied for interpreting and
analyzing biological information.

A.6 Memorize the theories and methods applied
for interpreting and analyzing data related to
biology disciplines.

A.7 Acquire knowledge and understanding of
Physiological aspects of organisms

1.9 Demonstrate understanding of nutrient and energy
flow within microbial communities and ecosystems.

A.5 Outline theories applied for interpreting and
analyzing biological information.

1.10 Identify the constitution, properties, and synthetic
pathways of chemical compounds and predict their
behavior based on structural characteristics.

A.2 To know Chemical concepts, nomenclature,
formulae and units

A.3 Characteristics of the different states of the
matter and elements including trends within the
periodic table and the related theories

A.6 Memorize the theories and methods applied
for interpreting and analyzing data related to
biology disciplines.
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1.11 Understand the principles of thermodynamics,
kinetics, catalysis, and quantum chemistry, and their
applications in chemical and biological systems.

A.2 To know Chemical concepts, nomenclature,
formulae and units

A.4 Describe The principles, procedures and
techniques used in chemical analysis,
characterization and structural investigations of
different chemical compounds.

1.12 Gain knowledge of current scientific issues,
biotechnological developments, and technological
applications relevant to microbiology and chemistry.

A.6 Memorize the theories and methods applied
for interpreting and analyzing data related to
biology disciplines.

A.8 Identify The relation between the studied
topics and the environment.

2.1 Test, evaluate, and critique scientific information
using evidence-based reasoning and recent
developments in microbiology and chemistry.

2.2 Analyze, assess, and interpret quantitative and
qualitative scientific data from various sources.

B.2 Analyze, synthesize, assess and interpret
qualitatively and quantitatively science relevant
data.

A.6 Memorize the theories and methods applied
for interpreting and analyzing data related to
biology disciplines.

2.3 Construct integrated lines of reasoning to support
hypotheses, confirm evidence, and interpret recent
research advancements (e.g., microbial biotechnology,
nanotechnology applications, environmental
microbiology).

B.3 Develop lines of argument and appropriate
judgment in accordance with scientific theories
and concepts.

2.4 Interpret data related to microorganisms and their
impact on health, the environment, and industry.

B.6 Assess the interrelationships and the impact of
a specific organism on its ecosystem.

2.5 Break down, synthesize, reconstruct, and
reformulate complex information such as biosynthetic
pathways, macromolecular structures, or microbial life
cycles.

B.1 Differentiate between subjects -- related
theories and assess their concepts.

B.4 Construct the constitution and properties of
the different chemical compounds, including
the main synthetic pathways and the relation
between the properties of individual atoms and
molecules.

2.6 Interpret scientific data presented in graphs,
figures, tables, chemically spectroscopic charts, and
other formats.

B.2 Analyze, synthesis, assess and interpret
qualitatively and quantitatively science relevant
data.

B.5 Differentiate between the different states of the
matter, elements and compounds based on the
recognition and quantification of the properties.

2.7 Postulate and deduce mechanisms, models, and
procedures to solve scientific problems in modern
microbiology and analyze chemical data to identify
and confirm chemical structures as well as chemical

B.5 Differentiate between the different states of
the matter, elements and compounds based on
the recognition and quantification of the
properties.
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composition.

2.8 Link and integrate subject-specific principles such
as gene expression and regulation, biochemical
pathways, molecular interactions, and physiological
control mechanisms in plants and microorganisms.

B.6 Assess the interrelationships and the impact of
a specific organism on its ecosystem.

A.8 Identify The relation between the studied
topics and the environment.

2.9 Evaluate the interrelationships between
microorganisms, plants, animals, insects and their
ecosystems and predict their responses to
environmental changes.

A.7 Acquire knowledge and understanding of
Physiological aspects of organisms
B.6 Assess the interrelationships and the impact of

a specific organism on its ecosystem.

2.10 Suggest scientifically valid solutions to
microbiology- and chemistry-related issues in industry,
environment, and healthcare.

B.3 Develop lines of argument and appropriate
judgment in accordance with scientific theories
and concepts.

B.6 Assess the interrelationships and the impact of
a specific organism on its ecosystem.

A.8 Identify The relation between the studied
topics and the environment.

3.1 Plan and conduct investigations using standard
scientific methods, prepare structured reports, and
present findings according to established scientific
guidelines.

C.1 Plan, design, process and report on the
investigated data, using appropriate techniques and
considering guidance.

3.2 Use modern laboratory instruments, equipment,
and technologies safely and efficiently in chemical and
microbiological investigations.

C.5 Monitor by observation and measurements the
chemical properties or changes, including
systematic recording and technical reporting.

C.6 Use computational packages and tools in
chemical investigations.

3.3 Solve biological and chemical problems using
various
practical approaches, including computational tools,

modeling, and simulation.

C.4 Identify and criticize the different methods
used in addressing subject related issues.

C.5 Monitor by observation and measurements the
chemical properties or changes, including
systematic recording and technical reporting.
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3.4 Handle chemical materials and biological samples
safely, considering their physical, chemical, and
biological hazards.

C.3 Apply techniques and tools considering
scientific ethics.

3.5 Use appropriate statistical and computational tools
to

analyze, model, and interpret experimental data in
microbiology and chemistry .

C.3 Apply techniques and tools considering
scientific ethics.

C.4 Identify and criticize the different methods
used in addressing subject related issues.

3.6 Search, evaluate, and interpret scientific literature
critically to support research, innovation, and
evidence-based practices.

C.4 Identify and criticize the different methods
used in addressing subject related issues.

3.7 Consider variations in biological materials (sample
size, accuracy, precision, calibration) when designing
and interpreting experiments.

C.2 Solve biological problems by a variety of
methods including computers and other recent
tools.

3.8 Utilize modern information retrieval systems,
taxonomic keys, bioassays, molecular biology
techniques, and microbial identification tools.

C.7 Apply field and laboratory investigations of
living systems in an ethical and responsible
manner.

3.9 Prepare, stain, and examine slides for microscopic
identification of various microbial types.

C.4 Identify and criticize the different methods
used in addressing subject related issues.

C.7 Apply field and laboratory investigations of
living systems in an ethical and responsible
manner.

3.10 Conduct chemical analyses, synthetic procedures,
and microbial assays according to standard laboratory
protocols.

C.5 Monitor by observation and measurements the
chemical properties or changes, including
systematic recording and technical reporting.

3.11operate and maintain specialized laboratory
instruments, including autoclaves, centrifuges,
spectrophotometers, and laminar flow hoods.

C.7 Apply field and laboratory investigations of
living systems in an ethical and responsible
manner.

C.4 Identify and criticize the different methods
used in addressing subject related issues.
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3.12 Assess laboratory risks and implement biosafety
and chemical safety procedures effectively.

C.7 Apply field and laboratory investigations of
living systems in an ethical and responsible
manner.

4.1 Use information and communication technology
effectively for data handling, scientific writing, and
digital communication.

D.1 Use information and communication
technology effectively.

4.2 Identify roles, responsibilities, task delegation, and
performance indicators within team settings.

D.2 Identify roles and responsibilities and their
performing manner.

4.3 Think independently, critically, and creatively to
solve scientific and practical problems.

D.3 Think independently, set tasks and solve
problems on scientific basis.

4.4 Work cooperatively in teams; manage time;
collaborate effectively; and communicate with clarity
and professionalism.

D.4 Work in groups effectively, manage time,
collaborate and communicate with others
positively.

4.5 Address community-related problems with
sensitivity to ethics, cultural traditions, and societal
needs.

D.5 Consider community linked problems, ethics
and traditions.

4.6 Acquire self-learning and life-long learning skills
to remain updated with scientific and technological
advancements.

D.6 Acquire self and long - life learning.

4.9 Adapt to new technologies, methodologies, and
research trends in the constantly evolving field of
microbiology and show a passion for continuous
learning.

D.1 Use information and communication
technology effectively.
D.3 Think independently, set tasks and solve

problems on scientific basis.
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* Attachment (4)

* Decision/Minutes of the governing Council for Adoption of Standards
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