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Pavia, D. L., Lampman, G. M., Kriz, G. S., & Vyvyan, J. R. (2015). Introduction to .
Spectroscopy. Cengage Learning.
Silverstein, R. M., Webster, F. X., Kiemle, D. J., & Bryce, D. L. (2014). Spectrometric .

Identification of Organic Compounds. Wiley.

(Recommended References):situdl g duwi il g2l salle
Skoog, D. A, Holler, F. J., & Crouch, S. R. (2017). Principles of Instrumental Analysis. .
Cengage Learning.

Haines, P. J. (2012). Principles of Thermal Analysis and Calorimetry. Royal Society of .
Chemistry.
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-Miessler, G. L., Fischer, P. J., & Tarr, D. A., Inorganic Chemistry.
-Housecroft, C. E., & Sharpe, A. G., Inorganic Chemistry.
-Huheey, J. E., Keiter, E. A., & Keiter, R. L., Inorganic Chemistry.

-Principles of Structure and Reactivity.
-Lever, A. B. P., Inorganic Electronic Spectroscopy.
RN WA

Lever, Inorganic Electronic « Cotton, Chemical Applications of Group Theory




¢ Crabtree, The Organometallic Chemistry of the Transition Metals:Spectroscopy
¢« IUPAC, Nomenclature of Inorganic Chemistry):Gispert, Coordination Chemistry
IUPAC, Gold Book
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The principle by which the periodic table was built up. Classification Js¥) & sswY)
of the elements, The representative elements, Main transition elements, Inner
transition elements.

S & sl

Introduction of Coordination Chemistry

i) &}.\.uf}(\
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15. Program Vision

Excellence in teaching biochemistry, scientific research, and its applications to contribute to community
health, scientific development, and service.

16. Program Mission

Preparing scientific competencies in biochemistry to contribute to scientific, health, educational and research
development through advanced biochemical studies, laboratory applications, and applied research.

17. Program Objectives

1- Develop advanced knowledge of biomolecules, enzymes, metabolic pathways, and biochemical regulation.
2- Develop students’ skills in biochemical analysis, laboratory techniques, and interpretation of results.

3- Strengthen scientific research skills and the ability to critically evaluate biochemical literature.

4- Prepare graduates to apply biochemical knowledge in academic, research, laboratory, and health-related
fields.

5- Promote professional ethics, scientific responsibility, and safe laboratory practice.

18. Program Accreditation

Master of Science in organic chemistry

19. Other external influences

Current developments in biochemistry, clinical laboratory practice, biomedical research, modern analytical
technigues, and the requirements of relevant academic and health institutions.

20. Program Structure

Program Structure Number of Credit hours Percentage Reviews*
Courses




Institution
Requirements
College
Requirements
Department
Requirements
Summer Training

Other

* This can include notes whether the course is basic or optional.

21.Program Description
Year/Level Course Code
course

Course Name Credit Hours

22. Expected learning outcomes of the program

Knowledge
Learning Outcomes 1 1- Demonstrate advanced knowledge of biomolecules, enzymes,

metabolic pathways, and biochemical regulation.
2- Explain the biochemical basis of important physiological and
pathological processes.

Skills
Learning Outcomes 2 1- Apply biochemical methods and laboratory techniques appropriately.

2- Analyze and interpret biochemical data using scientific reasoning.
3- Develop research and problem-solving skills in biochemistry.
Learning Outcomes 3 1- Integrate biochemical knowledge with biomedical and health-related

applications.
2- Communicate scientific findings effectively in written and oral forms.

Ethics
Learning Outcomes 4 1- Demonstrate professional and research ethics.

2- Follow laboratory safety and responsible scientific practice.
3- Recognize the role of biochemistry in serving society and advancing

health sciences.

23. Teaching and Learning Strategies

1- Lectures and explanation of advanced biochemical concepts. 2- Scientific presentations using multimedia
and data visualization. 3- Self-learning through assignments and guided reading. 4- Discussion of recent
scientific literature. 5- Seminars and research activities. 8- Scientific visits when applicable.

24. Evaluation methods




1- Short and periodic examinations. 2- Assignments and scientific reports.. 4- Seminars and presentations. 5-
Semester and final examinations for theoretical.

25. Faculty

Faculty Members

Academic Rank Specialization Special The number of teaching
Requirements/Skills staff
(if applicable)

General Special Lecturer

Assis pro Dr. | chemistry | biochemistry

Professional Development

Mentoring new faculty members

Workshops, seminars, conferences, research activities, and specialized training in
biochemistry, clinical biochemistry, molecular biology, biochemical analysis, laboratory
techniques, and modern instrumentation.

Experienced faculty members provide guidance in Mentoring New Faculty Members
teaching, laboratory practice, assessment, research methodology, publication,
laboratory safety, and postgraduate supetrvision.

Professional development of faculty members

Briefly describe the academic and professional development plan and arrangements for
faculty such as teaching and learning strategies, assessment of learning outcomes,
professional development, etc.

26. Acceptance Criterion

The student must be accepted as a graduate of a relevant bachelor’'s degree in Chemistry, according to the
approved admission regulations.

27. The most important sources of information about the program

The program is informed by recognized curricula in biochemistry and related biomedical sciences at national
and international universities, current scientific literature, research laboratories, and relevant academic and
health institutions.

28. Program Development Plan
1- Update biochemical course content according to scientific developments and approved procedures.
2- Adopt modern teaching and laboratory methods appropriate to postgraduate learning.
3- Use contemporary assessment methods that measure knowledge, research ability, and scientific
communication.




4- Encourage patrticipation in seminars, scientific meetings, and research activities.
5- Strengthen links with biomedical and relevant research institutions.




Program Skills Outline

Required program Learning outcomes

Year/Level

Course
Code

Course
Name

Basic or
optional

Knowledge Skills

Ethics

A2

A3

A4 B3| B4

C4

Course

biochemi
stry

optional

N

N

VAR

Please tick the boxes corresponding to the individual program learning outcomes under evaluation.




Course Description Form

Course Name: Advanced Biochemistry

Advanced Biochemistry

Course Code: Biochemistry

BIOC 501

13. Semester / Year: first semester/

First year semester

14. Description Preparation Date:

2026-2027

15.Available Attendance Forms:

Theoretical lectures, scientific discussions, and seminars

16.Number of Credit Hours (Total) / Number of Units (Total)

30h

17. Course administrator's name (mention all, if more than one
name)

Biochemistry Faculty Members

Course Objectives




The course aims to:
Provide students with advanced
knowledge of biochemical principles and
molecular mechanisms.
Explain the structure and functions of
major biological molecules.
Develop an advanced understanding of
enzymes, enzyme kinetics, and
regulation.
Explain major metabolic pathways and
their integration and regulation.
Relate biochemical processes to
physiological and pathological conditions.
Develop students’ ability to analyze and
interpret biochemical information and
scientific data.
Introduce students to recent
developments and current concepts in
biochemistry.
Develop scientific thinking and research-

oriented skills in postgraduate students.

19. Teaching and Learning Strategies
Strategy

Lectures and scientific explanation.

. PowerPoint presentations and multimedia.
Interactive scientific discussions.
Problem-solving and case-based learning.

. Discussion of recent scientific publications.
. Student seminars and presentations.

1
2
3
4
5. Self-directed learning and guided reading.
6
7
8. Assignments and scientific reports.




20. Course Structure (first semester or second semester)

Week

Hour

Required Learning
Outcomes

Unit or subject
name

Learning
method

Evaluation
method




Explain the principles and
scope of advanced
biochemistry

Describe the structure and
biological functions of
proteins.

Explain enzyme structure,
function, and
classification.

Analyze enzyme kinetics
and factors affecting
enzyme activity.

Explain enzyme
regulation and clinical
significance.

Describe carbohydrate
metabolism and its
regulation

Med exam

Explain lipid metabolism
and its regulation.
Explain amino acid and
protein metabolism.

Describe integration and
regulation of metabolic
pathways.

Describe biochemical
mechanisms of hormonal
regulation.

Explain biochemical
mechanisms associated
with disease.

Evaluate recent
developments in
biochemical research

Integrate and apply
advanced biochemical
concepts

Final exam

Introduction to
Advanced
Biochemistry

Protein Structure and

Function.

Enzymes and Enzyme
Classification.

Enzyme Kinetics.

Enzyme Regulation
and Clinical
Enzymology.
Carbohydrate
Metabolism

Lipid Metabolism.
Amino Acid and
Protein Metabolism.

Integrated Metabolism

Hormonal Regulation
of Metabolism

Biochemical Basis of
Disease

Current Topics in
Biochemistry.

Review and Integration

Lecture &
Discussion

Lecture &
Discussion

Lecture

Lecture &
Problem
Solving.

Lecture &
Discussion

Lecture &
Discussion

Lecture &
Discussion

Lecture &
Discussion

Lecture &
Problem
Solving.

Lecture &

Discussion

Case-Based
Learning.

Seminar &
Discussion

Discussion &
Review

Short Quiz

Quiz / Discussion

Short exam.

Assignment.

Quiz

Short exam

Assignment

Quiz

Short exam

Assignment

Quiz

Assignment




21. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student, such as
daily preparation, daily oral, monthly, written and blended exams, reports .... etc

22. Learning and Teaching Resources

Required textbooks (curricular books, if any) Lippincott biochemistry

Main references (sources)

Recommended books and references
(scientific journals, reports...)

Electronic References, Websites
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29. Program Vision
Excellence in teaching biochemistry, scientific research, and its applications to contribute to community
health, scientific development, and service.

30. Program Mission

Preparing scientific competencies in biochemistry to contribute to scientific, health, educational and research
development through advanced biochemical studies, laboratory applications, and applied research.

31. Program Objectives

1- Develop advanced knowledge of biomolecules, enzymes, metabolic pathways, and biochemical regulation.
2- Develop students’ skills in biochemical analysis, laboratory techniques, and interpretation of results.

3- Strengthen scientific research skills and the ability to critically evaluate biochemical literature.

4- Prepare graduates to apply biochemical knowledge in academic, research, laboratory, and health-related
fields.

5- Promote professional ethics, scientific responsibility, and safe laboratory practice.

32. Program Accreditation

Master of Science in organic chemistry




33. Other external influences

Current developments in biochemistry, clinical laboratory practice, biomedical research, modern analytical
technigues, and the requirements of relevant academic and health institutions.

34. Program Structure

Program Structure Number of Credit hours Percentage

Courses

Reviews*

Institution 1
Requirements

30

College
Requirements

30

30

Requirements

1
Department 1
0

Summer Training

0

Other

* This can include notes whether the course is basic or optional.

35.Program Description

Year/Level Course Code Course Name

Credit Hours

course

36. Expected learning outcomes of the program

Knowledge

Learning Outcomes 1 1- Demonstrate advanced knowledge of biomolecules, enzymes,

metabolic pathways, and biochemical regulation.
2- Explain the biochemical basis of important physiological and

pathological processes.

Skills

Learning Outcomes 2 1- Apply biochemical methods and laboratory techniques appropriately.
2- Analyze and interpret biochemical data using scientific reasoning.
3- Develop research and problem-solving skills in biochemistry.

Learning Outcomes 3 1- Integrate biochemical knowledge with biomedical and health-related

2- Communicate scientific findings effectively in written and oral forms.

applications.

Ethics

Learning Outcomes 4

1- Demonstrate professional and research ethics.
2- Follow laboratory safety and responsible scientific practice.
3- Recognize the role of biochemistry in serving society and advancing

health sciences.




37. Teaching and Learning Strategies

1- Lectures and explanation of advanced biochemical concepts. 2- Scientific presentations using multimedia
and data visualization. 3- Self-learning through assignments and guided reading. 4- Discussion of recent
scientific literature. 5- Seminars and research activities. 8- Scientific visits when applicable.

38. Evaluation methods

1- Short and periodic examinations. 2- Assignments and scientific reports.. 4- Seminars and presentations. 5-
Semester and final examinations for theoretical.

39. Faculty

Faculty Members

Academic Rank Specialization Special The number of teaching
Requirements/Skills staff
(if applicable)

General Special Lecturer

Assis pro Dr. | chemistry | biochemistry

Professional Development

Mentoring new faculty members

Workshops, seminars, conferences, research activities, and specialized training in
biochemistry, clinical biochemistry, molecular biology, biochemical analysis, laboratory
techniques, and modern instrumentation.

Experienced faculty members provide guidance in Mentoring New Faculty Members
teaching, laboratory practice, assessment, research methodology, publication,
laboratory safety, and postgraduate supervision.

Professional development of faculty members

Briefly describe the academic and professional development plan and arrangements for
faculty such as teaching and learning strategies, assessment of learning outcomes,
professional development, etc.

40. Acceptance Criterion

The student must be accepted as a graduate of a relevant bachelor’s degree in Chemistry, according to the
approved admission regulations.

41. The most important sources of information about the program




The program is informed by recognized curricula in biochemistry and related biomedical sciences at national
and international universities, current scientific literature, research laboratories, and relevant academic and
health institutions.

42. Program Development Plan

1- Update biochemical course content according to scientific developments and approved procedures.
2- Adopt modern teaching and laboratory methods appropriate to postgraduate learning.

3- Use contemporary assessment methods that measure knowledge, research ability, and scientific
communication.

4- Encourage participation in seminars, scientific meetings, and research activities.

5- Strengthen links with biomedical and relevant research institutions.




Program Skills Outline

Required program Learning outcomes

Year/Level

Course
Code

Course
Name

Basic or
optional

Knowledge Skills

Ethics

A2

A3

A4 B3| B4

C4

Course

biochemi
stry

optional

N

N

VAR

Please tick the boxes corresponding to the individual program learning outcomes under evaluation.




Course Description Form

Course Name: Advanced Biochemistry

Advanced Biochemistry

Course Code: Biochemistry

BIOC 501

23. Semester / Year: first semester/

First year semester

24. Description Preparation Date:

2026-2027

25.Available Attendance Forms:

Theoretical lectures, scientific discussions, and seminars

26.Number of Credit Hours (Total) / Number of Units (Total)

30h

27. Course administrator's name (mention all, if more than one
name)

Biochemistry Faculty Members

Course Objectives




The course aims to:
Provide students with advanced
knowledge of biochemical principles and
molecular mechanisms.

. Explain the structure and functions of
major biological molecules.

.Develop an advanced understanding of
enzymes, enzyme kinetics, and
regulation.

. Explain major metabolic pathways and
their integration and regulation.

.Relate biochemical processes to
physiological and pathological conditions.

.Develop students’ ability to analyze and
interpret biochemical information and
scientific data.

. Introduce students to recent
developments and current concepts in
biochemistry.

16. Develop scientific thinking and research—

oriented skills in postgraduate students.

29. Teaching and Learning Strategies
Strategy

9. Lectures and scientific explanation.

10. PowerPoint presentations and multimedia.
11. Interactive scientific discussions.

12. Problem-solving and case-based learning.
13. Self-directed learning and guided reading.
14. Discussion of recent scientific publications.
15. Student seminars and presentations.

16. Assignments and scientific reports.




30. Course Structure (first semester or second semester)

Week

Hour

Required Learning
Outcomes

Unit or subject
name

Learning
method

Evaluation
method




Explain the principles and
scope of advanced
biochemistry

Describe the structure and
biological functions of
proteins.

Explain enzyme structure,
function, and
classification.

Analyze enzyme kinetics
and factors affecting
enzyme activity.

Explain enzyme
regulation and clinical
significance.

Describe carbohydrate
metabolism and its
regulation

Med exam

Explain lipid metabolism
and its regulation.
Explain amino acid and
protein metabolism.

Describe integration and
regulation of metabolic
pathways.

Describe biochemical
mechanisms of hormonal
regulation.

Explain biochemical
mechanisms associated
with disease.

Evaluate recent
developments in
biochemical research

Integrate and apply
advanced biochemical
concepts

Final exam

Introduction to
Advanced
Biochemistry

Protein Structure and

Function.

Enzymes and Enzyme
Classification.

Enzyme Kinetics.

Enzyme Regulation
and Clinical
Enzymology.
Carbohydrate
Metabolism

Lipid Metabolism.
Amino Acid and
Protein Metabolism.

Integrated Metabolism

Hormonal Regulation
of Metabolism

Biochemical Basis of
Disease

Current Topics in
Biochemistry.

Review and Integration

Lecture &
Discussion

Lecture &
Discussion

Lecture

Lecture &
Problem
Solving.

Lecture &
Discussion

Lecture &
Discussion

Lecture &
Discussion

Lecture &
Discussion

Lecture &
Problem
Solving.

Lecture &

Discussion

Case-Based
Learning.

Seminar &
Discussion

Discussion &
Review

Short Quiz

Quiz / Discussion

Short exam.

Assignment.

Quiz

Short exam

Assignment

Quiz

Short exam

Assignment

Quiz

Assignment




31. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student, such as
daily preparation, daily oral, monthly, written and blended exams, reports .... etc

32. Learning and Teaching Resources

Required textbooks (curricular books, if any) Lippincott biochemistry

Main references (sources)

Recommended books and references
(scientific journals, reports...)

Electronic References, Websites




!\ul

dgbsd dygeas sluS
O oy J\.J:.g.\

il 4y, .43
gl Ayl kit 8 Aadleaally ¢ palal) Cinlly oyguanll 5 Loasl) el 8 Babylly Juall Geiad
Aipdly il piy Ly Al il

i Ay .44
b Aualai®y Aagdailly Lo Uaally Apalal) Apaiil) 5 Aanlocall pLasSl) B Aoalall cilp S dlac)
Ay g Afingy Lpaslet ciladd agaiy Aindaill i) A o Lil) DSl Jag Alzblaal




malipl i) .45

(o Lay AilanS) Ao Lal) g 4y 3ol Aol (a0 Bl e agdy Ol g 35 () ) Rall 1 gy
(s3e (bl o agd 508 Apaii g ¢y gazanl) Ve il Ol 5 dde ) Jatlu 5l 5 Ay sadl Jagl 5 1) el

L ail) Gl aely yat g 64 gamall Ble i) Julatl 4y i) 5 48 jall 5 4y ) jal) Saabipal)
Gl a8 (e Ul S ) ) Ciagy WS Je il il g e Lail) Al jal sl dbuall
Jaall 128 8 2l Clas¥) agd s b jualeall cluasll ¥laa e 4l 58l 4y sianl) cLiasSll (50l

>l alisy) .46

(ommaipal) SaieN) Aiad Jia cdglsally Lihsl) ety slaiel) cilin yulaal galind) audad,
Aggaand) slasl) B aghal) priuale . Mal) adail) B Saail) pulaa Gadg Sasall cladal

GAY) Lol @izl .47

Fale Ly cidsall Al 3 T8 aalially Alyal punall o Lol 8 Rasll skl *
gl o Lasly ¢ Sially S pally eyl Ssaliplly ¢ Jelil) il (iglasl

il ciggsal) Aadl ) sas malie s ally sl dplally dbiatl) gl b okl -
Ala e il (Jela

Vel & sl dfingl) clyslailly al il Lagus Y calsall ile salally Adlal) Zualall Csadl o
gl ¢ LIl Alall il

(Sially Je il Sl Zalaial gaslpall Ll e 5 Ally Y sl e liall il «
el Adeilly il cdlelilly

(i A panay iy 8o iS ST AlaS cillae gkt b Ly cal iy d) e Y o
(bl il ey ol el ssina e 55 Sy cidsally dula gl daapl€Y) uladl ¢

il by gyl il

ciggal) Aygaall o Lasll Al b Ly ciliall cul ciloacadil) b dnslgiSlly fial) el slasl)
Al slaSy byl oliasy il (358 o Lally il Ly pumall ooy




hual) cupail)

@Al

c R ) e R 1Y) Lad clBadial) (e o)) (Saa *

Gleal) 5 ) jiall a) 9 Jokal) Jay
bl

Physical | Phys. Organ.
Organic | Chem.
Chemistry

alinll dngiadl Al cilajia .50

L aal) ilaay)

tore DUl St ¢y oS o alad) e 1 abill ol jda
Al illy Aiad) quSal) G AL dadiia Adpa gk .1

-

Auiliasst)

R

28 el Ly Yl hial Bl (sl £)d 2

-

Acaaludl)




o Lty 4 ally Al Ssalipall Apual) gsabgal pgd
g gand) e Ll

A8 prdaafy Ayl L) Jasluglly Ay guand) el ] ud .

ANEN ) el
Aigdall s Lally ¢ Gaally caolsilly (alaal) LSy Aaa lgh)
Gaad) clae B Al Ayganl) o Leasl) falae cilipdad &l .

Byalaal) il

o lgead) ilaay)

i) dgle illy Aadal) GuSal G ABMal) judly Jalas e

ity dggadaal) e i) Juladl S sally 4y hal) Saalipal) (galsa (Guakas @
Lol cildlan) cilahaia g 48U pdacdd jueadiy £ L)

eMe il el e o dilly duig AN g Aysaid) Jalgadl il Jalag e
LYY N layg Ay guant)

Shally A ally 4yl aabially Adlaial) Ay ail) cilibd) jds ©
Agigal) ¢ Ll

2 bl clajia

elally Al Ao ) Al Lpabial) dglacally A yail) gealial) (gakas o
L Je )
Lpand) ¢ LasSl) aalia Juagis Lkl Stas dalal) cilya) Judas o

Laagilly ddlangl) il

gl iy Gigally quladll sl B dalad) LALAY, A lgh)
Aibassh qulatl) sa) die Lwliall Adbally BUAY) (ol Guakai ®
Ailasl) dgall g Jalailly

iy iy (Gl JaiN) iady puasa JSdy dzalal) jalaal) (g e
Ll

Ngeae g Wpaadiy dpalal) cilaglaall (aad 8 dyigal) dulgipeal) jlgdi) o
Eigad) B Lalsioeal) Ailassl) ciluslaally Ll A gl dpaaf &l ¢
LAgiliasst)

I

4 aladl) GlaAa

sdia Basia Claa A Jaall cpan A0 Jal o cils Al ol delud
dilaanS g i) g Aui gall cileliall o
s Gallg aleil) o
doaial) g i) ¢l ysall e




ALt @l LS Jlaa @

alrilly adedl) clagilind .51

e gohiil alailly (sl cilandiiad (e Baje dildl) dyglanl) gl ) jia ardie

forbt Lo Lyl bl iud) Jaddy Adingd) aga)ab g Aubdal) agi)lgas Aasiiall Ul
Saalially ¢Adluasll Lol )y cdniald) 4l (Bl dadfie aalie (aje tddeldl) Cilpaladl .

C Ul (g Aled A5 Loey A guall ¢ el ¢ Sially cJe il Ty (dshuaSl A8 palls cdyhall
iSyny Al mhands (Jelall il ot Jile aladinl e Ja e 6l aleall L2
LS Jag Jalatl lea okl el dulelially caclgilly (alea) o lbass ¢Jelil)

iy (3)lide aualse Adilie e (DUl aeanin realilially Luuhall culilall e 860 Al 3
ALl dypmal) oLl Apall clyglaall il apiilly cAalal) s laal)

Al Adleial) Chall COKa g Adlad) dpalal) luaY L (DAl Caypat il e 306 Alall L4
teail) alail) o Aaall A5l Ay gemall o LiasSlly ¢ Jeliil) culilly (Al dleliilly Ay ial)
Loyl At guial) o Laaslly ¢ ially A ally dphall 1Salipally dilaial) dapail) llally ABRY plasiud
Aleall Culipdailly 30l s ladl)

S Adal Apuliall aad g A gualal Clgal) s 2 Lin gl i€l Aanssally g all olail] L1
Al Ade iy Aalall mdaufy el ey ¢ Skl

s AlesS JSLae e 480580 dyginel) Ll foalie Gudai sANA Audyy e o360 Alall LY
clsall ¢ LaS s cdaasloadls AV aually (dyganll cLaSll 85 jalae Cilinly

Agalal) iy sitially cpuabyall <UL Jiise IS gl e (Ul wai 1 SIA alal] LA

(A3 5 gall Aaa&Y) jaleadd) (e e s ccalilul) ac iy

DA (e Srga) zeiling dpalel) aalaal) Juags e Ul 5,08 dati 1 alall Jualgilly iyl .9
VoSV calaalialy ¢y giSall el ciaaafill (g yally (A iall calalal)

axlil) 3i)yha .52

obie - € Aglaadl 5 3 Rl o gall Ailgall <l JLEAN) 5 (oasd all Jacadll cf s -F A ie il 5 - 5yl 0l L) -
aii¥) g Auileal) ) HWEAY 5 ol Al Jeadll cal jladl) -1 i) (e 20 ol Gaa s jka




Ay, Al .53

ua.uﬂ\ :\.‘\,}A 9\4’49?

A ,ail) ddsgl) alas)

dpalal) 450

583 20 Luwa Ml
C"_:\::ﬂ c(a.ﬁld\
Sdail) ¢ Je &l
ol aY) ¢kl
Easaall e

PR

2aa) Gyl Aia plasi duag

il Aigp pliaed igal) skl

sl el lpaigally Apalal) clpailly Gl clyally Gaall (s 8 AL o Gyl R s lime] o508
coalall Cadl 8 LD o paii LS Eaall Gl Cullds 2l £ pemal) ¢ LasIl Galeial gl
Lo (el sl Alialpag cibionlly Zonpail) agihlen sty ciaSaall dalal) cUaall 3 agilad s iy

) 13 8 skl Eaaal e by

Jesdl) Jlma .54

tiggmall oLl 3 iialall galipy DU

Gaally Madl aideill 5)))5 lghmazag (Al Jsll milsly dag pi] dyguzandl o liaSll (A pivalall malip (& Jodll sy
Cofine Tanie (go lebilay Lo of s Lol (8 Gy IS Aoy o Slala a8 of oy ol Analang (alal)

10




Slabyall dpslladll Jpll yuleas cdabiall Ll (KLY cdidadl dpudlill HLEaY) e hay sl gumdy g
al) ladyall sadinall Jsll el Gy agdlals anlSY) aedlage o 3l iyl L) L . Llal)

gl oo claglaall julas aaf .55

zalialls Ly Caginall Auhal) aliadl e duhall maliyd Cilasleall jolias aal gaa) i .2
el sl ALYl Ay 5aY s AargysY) laalall 8 Galad) 2LudYls il dyu) )

235 Jal (n a2 el s ilias€ S Leadd 3 FpasSall ially syl o

Alal) @l Olwsally 2Ll oda 3 Jexll 5y 553 (Dlha

gl asht ddad .56

slasll & sl il (uay Ly Zpupall ) jiall (gsine sy dnalya taliall sk —1
sl Gl EV ey cAasdl Balanl) Cdlud (A gazanl)

Chlgalls Cplrall pa Ll (laal alxill Cila i Enaady dxalie imalipll alaill Gila e =2
dmald) A e dad i) ABIAY Cle i)

Slo S aleilly (e o o a3l alelly cdadil) alall cullal Gadas saledlly Guyill =3
gl i€l aseaal) Guppl) Calluds il Glalally cua

) Sally Adeal) lgally Cijlaall (uLE A8 g5 Ao siia padl cullid gkt il Cullid —4
igd) GlEIAY g ddiad) 38l

S Cigay sha) (o upaill A e liaefy Llall cluyall OO pancs £ calall Candl ek =5
50 A jgdas AaSan dpale Cla B Leadln iy

by Zpaal) 3eal) ) Jpeasll 40lSa) sty bl Bilhe Gt rlitall skt —6
Gggeanll o Lall Cgay dlall il dglladl




Tl lga Jadada

gl Cpa 4 gllaal) alail) il 3

pol gl FEPR ‘ AL aul SR ey

1z - 2 2@ | 1e | 4 blo2i |l

e | g | 4 y Physical | Phys. Organ.

Organic Chem.

Chemistry

ﬁ#ﬂ&b&\@ﬁﬂ\y%éﬂ\@w\&L@J&d“ﬁ@\&hﬁﬂ\éﬁ)@\@b\gﬁﬁ °




JM‘G.LAJG}JAJ

Ay ) Ay pudanl) plaaSl) ) jhal) aul .33

Phys. Organ. Chem. il .34
2026-2025 SG Jadl)  diud) / Juadl) .35
2025-9-1 il 13 das) &y )l .36

Sogaa  dalial gl JIKE) 37

2 (ASN) laagl o glidelu ) /(AS) daad Al clelud) 2xe 38

(S pmd (a AS) I ) il oY ) JRa) Jggmsa pusd .39
kaljorani@uowasit.edu.iq : J=%! Ol ady Jlas 3 0 ) saud)
) Aal) calaa) .40

ol Iy Ly dibuasl dgle Ll o 4 jadl Al (g BBl e agdy Ol g 35 () ) Rall a oy
L)l oal Saaliall (galae ke e agd )28 dpali 5 ¢ suanll e il LT 5 Ao il Jailus sl 5 Ay Sal)
Agle gl Al ol Apaal) dplual) s Ay il il aghy pai 5 ¢4y gl e Ll Judail 4 gl 5 4 jall
Lo (e A0 5l 4y pumal) clasSll (oalin Gaabal i (e Ol Sad ) el Ciagy LS Jetaall i
L Lagd Jlaall 138 3 200ad) Cilal) agh 5 b pualaall ¢l

)l Balal) cilaal

alailly axdeil) il i) 41
tonslie 20U alailly Gyl Coliagil i) 38 ALl A gl oLl )yl dpually Aagi i)

LAY Alasll Il ylly e Dlipall 4y Jon dadie malis paje 1dleldl Glpalaa ]
gl ¢ Laslly ¢ Sialls Jelil) clily dSially dyhall Saalinally

Al mdaudy cJelinll ol (3l Jilue aladinl (S da e a3l Al L2
Ayl e lilly caelsilly palead) elasSy ¢ (Syadl Jibailly

bl ) g Ol in gyl 85 panialge 2aa reulilie (ilE clils L3
Lsl) Jylal)s



mailto:kaljorani@uowasit.edu.iq

LI Erpadl el aaalie Jayyy Linal) dualal) hldlY) daalye sl e 5E Glal) L4
Al Lyguaall o Lesl b

¢ Salls A alls dphall Kaalially dalatiall Cyladll Jalads du8lie 1 il oladll L5
Adipall oLl

Ay Al pal Aigiall dadaill il pals Lansliall dyluall (ol Aot 1 leall oLl L6
tsalae Gl reVal Al e W80 daill LY A8l SI) dde lailly (AUl mdands ccilipal)
Bpalae Glipkig s Al JSUe e 40058l 4y suaall ¢ L)

Clilal) ae gy dpalall D laally Lpuhyall Sl aladiid e (DUal) w3 el LA
Al Al jall 48 6 sl daanlSY) aladl e Wy

Aalal) cilzlially CDIKEAN Jag dae lea Adadiil b (Ul @) ¢ 3slal) el L4
cAgapdfill (g jelly

opElly Clsaill Pl (e dpalall aaliall Juasi e Ul 3)08 4t 2 oalall Jualgill LY
oSV calialidlg daaiill (g )y 4 siSall

DA Ay

42

pall) 4850 aleil) 43, )b S) Baagl) add alail) cila i
gy gall dgglhaall

el

<

gg,w:\ﬂ




sl claiay) Addlial)g

geaall aulal

Lgand) ¢ Luasl)
Al

Introduction to
Structure and
Models of Bonding:
Quantum Numbers,
Atomic Orbitals,
and Electronic
Configurations

Ja¥)

sl olaiey) Ladlially

@a.\d\ ﬁh—"d\

2 gomnl) s Lasl)
4, Sl

Introduction to
Structure and
Models of Bonding:
Molecular Orbital
Theory and Bonding
of Organic
Structures

sl Glatay)
Azlial)g

goatal aulal

gl 5l

Strain and Stability:
Thermochemistry of
Stable Molecules:
Gibbs Free Energy,
Enthalpy, and
Entropy

Gullil)

sl olaiey) Ladlially

@A.\A\ ﬁhﬂ\

i somnl) s Lasl)
Al 5l

Strain and Stability:
Relationships
Between Structure
and Energetics:
Conformational
Analysis and Strain

sl Glaiay) Addliallg

atall ol

sty )

Solutions and Non-
Covalent Binding
Forces: Solvent and
Solution Properties
and
Thermodynamics of
Solutions

el

sl claiay) Addlialg

@44.43\ ﬁhﬂ\

i somnl) s Lasl)
4l Sl

Solutions and Non-
Covalent Binding
Forces: Non-
Covalent Binding
Forces: Hydrogen
Bonding, ©
Interactions, and
Induced-Dipole
Interactions

u.uéu\

sl Glaiay)
dBlial

@4.\.«1\ ﬁhﬂ\

i somnl) s Lasl)
4l Sl

Acid-Base
Chemistry:
Bransted Acid—Base
Chemistry: pKa,
pH, and Acidity
Scales

sl claiay) Addliallg

@4.\.«3\ ﬁhﬂ\

4 puanll e Laasll
Al Sl

Acid-Base
Chemistry:
Predicting Acid
Strength:
Electronegativity,
Induction,
Resonance, and
Solvation

Cralil)




| olatey) Aalia) radall audadl) A gl cLaSl) Catalysis: General Gl
sl plasay 9 & ’ Al 5l Principles and 2 &
o Forms of Catalysis
| olatay) Acalal) radall audail) 3 guanll ¢l Catalysis: Brgnsted alad)
sl Qlaiad 9 & ’ A 5l Acid-Base 2 >
o Catalysis and
Enzymatic Catalysis
| olatey) Al 2] aulaedll 4 pandl o LiaSl) Energy Surfaces and sl
sl Qlaiad 9 & ’ A4 5l Kinetic Analyses: 2 ¢
T Energy Surfaces, e
Reaction Coordinate
Diagrams, and
Transition States
| olatey) Adalia) radall audal) 4 panll cLiasl) Energy Surfaces and i 1Al
sl Qlaiad 4 & ’ A 5l Kinetic Analyses: 2 HE
e Transition State
Theory, Rate Laws,
and Kinetic
Analysis
b latia) duidliall radall aslaii) 4 ganll cLaSl) Experiments ) PR
o) plasay 9 & ’ Ay 5l Related to >
o Thermodynamics
and Kinetics:
Kinetic Isotope
Effects and
Substituent Effects
| olaiey) Azl rasal) adaiil i pandl cLiasl) Photochemistry: e auldl
sl Claia¥ 9 & ’ Al 5l Photochemical 2 »e g
e Reactions and
Photophysical
Processes
) Clatiay) olata) Exam walil)
s
sl ai .43
%20 olaiay!

10% (... A _ll & 5 iia/s_yuaill ol LN/ 5y jlEil) claa 5l -
%70 Sl claiay) -

1.

Modern Physical Organic Chemistry. by Eric V. Anslyn and

Dennis A. Dougherty.

2.

Francis A. Carey and Richard J. Sundberg, (Advanced Organic

Chemistry, Part A: Structure and Mechanisms), 5th Edition.
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3. Anslyn, E. V.; Dougherty, D. A. Modern Physical Organic
Chemistry. University Science Books, 2006.

4. Isaacs, N. S. Physical Organic Chemistry, 2nd ed.
Pearson/Prentice Hall, 1995.

5. Carey, F. A.; Sundberg, R. J. Advanced Organic Chemistry,
Part A: Structure and Mechanisms, 5th ed. Springer, 2007.

6. Lowry, T. H.; Richardson, K. S. Mechanism and Theory in
Organic Chemistry, 3rd ed. Harper & Row, 1987.

5. Modern Physical Organic Chemistry. by Eric V. Anslyn and
Dennis A. Dougherty.
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https://www.sciencedirect.com/search?gs=imidazoles

https://www.ncbi.nlm.nih.gov/nIlmcatalog/?term=imidazoles

https://pubs.acs.org/action/doSearch?AllField=imidazoles

https://link.springer.com/search?new-search=true&query=imidazoles

https://www.scopus.com/results/results.uri?stl=imidazoles&st2=&s=TITLE-
ABS-KEY%28imidazoles%29&limit=10&origin=searchbasic&sort=plf-
f&src=s&sot=b&sdt=b&sessionSearchld=61121f665a19a124180f6d4674911
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https://www.nature.com/search?g=imidazoles&journal=

https://www.science.org/action/doSearch?AllField=imidazoles
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e Preparing Specialized Researchers: Qualifying competent scientific cadres capable of
conducting innovative research in organic synthesis, spectroscopic characterization, and
applications of green and nanochemistry.

e Fostering Critical Thinking & Problem Solving: Equipping students with advanced
analytical skills to interpret complex spectral and thermal data and propose creative solutions to
chemical challenges.

e Enhancing Laboratory & Practical Skills: Training students on advanced synthesis
techniques and state-of-the-art analytical instrumentation while adhering to strict laboratory
safety standards.

e Promoting High-Impact Research: Encouraging the publication of original research findings
in reputable international journals indexed in Scopus and Clarivate.

e Serving Community & Industry: Aligning postgraduate research topics with local and
national industrial, environmental, and healthcare challenges to foster sustainable development.
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