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The College of Science at King Khalid University was established in 17–01–
1976 as a branch of the College of Education at King Saud University in Abha.
The establishment was based on the recommendation of the Supreme
Committee for Education Policy in the Kingdom of Saudi Arabia under the
chairmanship of the Royal Highness Prince Sultan bin Abdul Aziz (may Allah
have mercy on him). At that time, College of Education was established with
two departments, namely, Scientific Studies and Humanity Studies. The
Department of Scientific Studies, the core of the current College of Science,
offered two programs, namely, Bachelor of Education in Biology and Bachelor
of Education in Physics. The first graduation batch of these two programs was
in 1980. In 1977, two more programs were offered by College of Education,
namely, Bachelor of Education in Chemistry and Bachelor of Education in
Mathematics. The first graduation batch of Chemistry and Mathematics
programs was in 1981. Thereafter, these four academic programs had been
managed by four departments under the College of Education.
In 06–05–1998, the Custodian of the Two Holy Mosques, King Abdullah bin
Abdul Aziz (may Allah have mercy on him), announced the establishment of
King Khalid University in Abha by merging the branches in the southern
region, namely, the Imam Muhammad bin Saud Islamic University branch and
King Saud University branch. In 28–06–1999, the Royal approval was issued
for the academic structure of the University (colleges, institutes, and supporting
deanships). The College of Science, as part of the new academic structure,
includes four departments, namely, Biology, Chemistry, Mathematics, and
Physics. These departments offer the Bachelor of Science degree in their
specialties and the Master of Science degree in their specialties as course-based
and research-based programs. The College of Science is planning to offer
distinct Ph.D. programs in the near future as well. In addition, the College of
Science teaches a number of courses to students at the College of Engineering,
College of Computer Science, and Colleges of health at the main campus in
Abha.
The College of Science contains a number of research and educational centers
and units including the Science and Technology Unit that represents the
National Plan for Science and Technology and Innovation at King Khalid
University, besides a research center that represents the Deanship of Scientific
Research at the College of Science, the College of Engineering, and the
corresponding college branches. The laboratories at the College of Science are
well equipped with the latest cutting-edge technologies. In the near future, the
Unit of Community Service, at the College of Science, will be launched to
provide solutions and technical consultancy in the fields of industry,
technology, environment, and health, and to serve the community in the
southern region specifically and the Kingdom as a whole.
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College
Vision

To attain local and regional leadership in distinguished graduates, high quality
scientific research, and effective contribution in the community development

College
Mission

To provide distinct academic programs and perform scientific research at
international standards to develop the local and regional communities.

College Goals

To qualify competitive graduates in knowledge and professional skills.
To provide competitive academic programs.
To provide an attractive and motivative academic environment.
To perform scientific research with international standards.
To attract highly-qualified faculty and researchers.
To offer effective and continuous services for the community.
To perform administrative processes with high quality.

College
Departments

Biology, Chemistry, Mathematics, and Physics

Synopsis of
the Program
Department

Preparing qualified academics and researchers with advanced knowledge and
skills in chemistry to contribute to the development of society.

Program
Vision

The PhD program in Chemistry aspires to excellence and leadership in the
academic and research fields and to be among the internationally classified
programs by 2030.

Program
Mission





Providing expert professional and researches that possess the in-depth
knowledge, researching ability and technical capabilities to make
positive impact through strategically managing risks associated with
different chemistry divisions.
Preparing qualified academics and researchers with advanced
knowledge and skills in chemistry to contribute to the development of
society.

Program
Goals

1. Preparation of qualified cadres in the field of university teaching,
scientific research and its applications
2. Preparation of research projects aimed at addressing the relevant issues
of society.
3. Supporting scientific competencies for creativity and innovation.
4. Enrichment of scientific publishing in applied and developmental
chemical research.
5. Encourage outstanding students in the southern KSA region to join the
program.
6. Attract students from outside the Kingdom.

Program

o Contributing to the development of human resources and development
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Rationale
o
o
o
o

o
o

The degree
Awarded by
the program
Admission
Conditions at
the PhD
Program

in the fields of higher education and scientific research.
Achieving the Kingdom's sustainable strategic vision in line with the
Kingdom's research and educational orientations.
Achieving the social, economic and cultural objectives of the southern
region of the Kingdom.
Contributing to the development of King Khalid University by making
it a research lighthouse for universities in the South Kingdom.
Dissemination of the philosophy of scientific research between students
and teachers to achieve the aspirations of students and develop their
skills and develop the spirit of creativity.
Intensifying cooperation with local and international universities and
exchanging experiences.
Absorption of graduates of the master's program at King Khalid
University in various disciplines of chemistry.

Doctor of Philosophy in Chemistry
دكتىراه الفلسفة في الكيمياء
1- The applicant must be a Saudi or an official graduate grant if a nonSaudi
2- Holds a Master’s of Science degree in chemistry or related topics from a
Saudi university or a foreign recognized college or university with a
grade “very good” or GPA = 3.75/5 or equivalent.
3- The College may accept “high good” and “good” grades, but the student
average grade should not less than very good in the major field courses
which the student intends to enroll in it.
4- Pass the GRE – subject (chemistry) with a minimum average of 50%.
5- The applicant should have at least an average of 70% (Master average
(50%) + GRE (50%)). The Deanship of Graduate Studies has the
authority to reduce this percentage to 60% in some cases.
6- To pass one of the following English language test m
 IBT-TOEFL with a score of 59
 IELTS with a score of 5.5
 SEPT with a score of 80
7- To be a good conduct and medically fit.
8- To submit tow scientific recommendations from university professors
who have already taught him.
9- Referential approval for the study from the employer if in employment.
10- The university and/or the college may add any other conditions that
seem necessary for admission.
11- Payment of the prescribed tuition fees before the start of the study and
on the dates determined by the Deanship of Graduate Studies
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I. Summary of the Chronological Sequence
of Events in the Ph.D. program

•

Admission.

•

Placement Examination.

•

Fulfillment of remedial courses (if any) within the first year of enrollment.

•

Fulfillment of course requirements.

•

Choice of dissertation advisor; orientation in research, choice of field of
research.

•

Written and Oral Examinations.

•

Admission to candidacy, and forming the Dissertation Examining Committee.

•

Dissertation defense; Graduation.
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II. Ph.D Degree Requirements
Completion of the Ph.D degree requires completion of the following three items:
1. Coursework: Successful completion of graduate-level coursework, as outlined
in the approved Plan of Study.
2. Candidacy examinations
a. Comprehensive Examinations: Passing at least four exams within first
four semesters.
b. Passing an oral preliminary exam: The oral examination by the
student's advisory committee will include a discussion of the student's
research (a written research summary must be submitted) and defense
of an Original Research Proposal that is different from the student's
thesis.
3. Ph.D Dissertation submission and defense.

III. Graduate Coursework and Requirements
III.1 Coursework
- The successful completion of twenty one (21) credit hours of coursework and
twenty one (21) credit hours of Research (Ph.D. Dissertation) as a minimum are
required.
- In the area selected as a major field (MF), the student will take the following as a
minimum (2 core and 2 elective courses):
1. Analytical - 12 hours of graduate level analytical chemistry courses;
2. Inorganic - 12 hours of graduate level inorganic chemistry courses;
3. Organic - 12 hours of graduate level organic chemistry courses;
4. Physical - 12 hours of graduate level physical chemistry courses;
- In addition to the selected MF, the student will also take 9 hours of graduate level courses (3
courses selected from a series of courses proposed by the Graduate Committee) in the other
fields.

- The student is also required to complete Ph.D. Dissertation submission and defense:
Submission of a dissertation of original research, including at least two peer-reviewed
papers, and successfully defended in a public presentation and oral examination with
a faculty committee.
- The maximum duration allowed is five years.

III.2. Written and Oral Examinations
Comprehensive examinations
- Students must obtain satisfactory performance on a series of written major field
examinations, including special topics. The content of the exams generally covers
the current literature, courses and seminars. (Student must get at least B grade).
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- The series of tests are given at approximately one – month intervals. The candidate
must pass four of eight examinations offered by the end of the second year.

Preliminary examination
Students must obtain satisfactory performance on a preliminary examination, written
and oral parts in the following two types:
- Research progress: at the end of the fourth semester, the dissertation research
summary has to be typically completed by the student.
- Original research proposal: in the fourth semester, an oral and written research
proposal on a topic distinct from the student’s developing topic of dissertation
research must be presented and discussed.
III.3 Department Requirements: Exams, Courses, Seminars, Research work
III.3.1 Placement Examinations
- All entering students must pass the Placement Exams. These exams are in the
following areas: Inorganic, Organic, Physical, and Analytical. The results of the
examinations will provide the Graduate Studies Committee information about the
scientific backgrounds of individual students of the entering class.
- Students with deficiencies will be required to take two (2) courses or more within
the first year of enrolment, remedial courses for which no credits will be given
towards the Ph.D.
III.3.2 Miscellaneous courses
- Students are required to take:
(i) four general courses (1 unit/each) in the first semester: Chem701 Teaching
(*)
(continuous during the second semester), Chem 702 Ethics , Chem703 Safety in the
laboratory(*) and Chem704 Chemical literature(*).
(ii) one general course (1 unit) in the third and fourth semester (Chem 801 Scientific
Communication). The grade in such course is simply pass or fail.
*

Only for students who have not already taken these courses in the Master Degree.

III.3.3 Seminars
- From the second semester, candidates for the Ph.D. degree are required to
continually:
(i) attend the department colloquium (Chem 750/850/851/950/951 Departmental
Seminar); seminars given by outside speakers (visiting scholars) or faculty member,
(ii) attend (or participate) the division seminar of the major subject (Chem
751/852/853/952/953 Organic Chemistry Seminar, Chem 752/854/855/954/955
Inorganic Chemistry Seminar, Chem 753/856/857/956/957 Physical Chemistry
Seminar, Chem 753/858/859/958/959 Analytical Chemistry Seminar),
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- From the third semester, candidates for the Ph.D. degree are required to continually:
(iii) participate and present his advancement in his own research topic in the research
group seminar in M.F with students’ advisor (Chem 860/861/960/961 Organic
Chemistry Group Seminar, Chem 862/863/962/963 Inorganic Chemistry Group
Seminar, Chem 864/865/964/965 Physical Chemistry Group Seminar, Chem
866/867/966/967 Analytical Chemistry Group Seminar); seminar organized by a
student’s research group with their research advisors.
- Students must present a seminar in Graduate Research Seminar (GRS) or Graduate
Research Conference (GRC) (Chem 868/968 GRS) or make one presentation at the
annual KKU Graduate School Symposium or an oral presentation at a regional or
national research meeting.
III.3.4 Research work
A student must obtain satisfactory performance on the following:
1. Chem 790 Research Rotation 1 (Advanced Research)
First semester: students select a faculty advisor and pursue a research project in the
laboratory of the faculty mentor. The students’ progress and activity are monitored by
a three-member faculty advisory committee. This course provides the student with the
opportunity to apply the skills and techniques mastered in applied courses to a
research problem.
1. Chem 791 Research Rotation 2 (Advanced Research)
Second semester: Students select a second faculty mentor, advisory committee, and
research project. At the conclusion of this rotation, the student selects his/her
dissertation mentor and dissertation topic.
2. Chem 890 Chemical Research 1 (Ph.D. Pre- Dissertation)
3. Chem 891 Chemical Research 2 (Ph.D. Pre- Dissertation)
4. Chem 892 Original Research Proposal : It must originate with the student
and not be related to their doctoral research or prior research work.

III.3.5 Applied Courses
- Based on the decision of the dissertation committee, the student will take one or
more Applied Courses (Chem 97x/98x (x: 0 -9) regarding to the deficiencies in the
ability to monitor and deal with research work that are very important to need.
The student should sign the document which is given to him and write “I hereby
declare that I have read, understand and hereby accept the terms described in
this document”.
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IV. Curriculum Study Plan Table

To facilitate the reading of the study plan table presented below, it is recommended to
consider the following notes:
1- This plan is for student who passed the Entrance Exams.
2- Core, Elective and Applied courses are listed below.
3- M.F designates the major field (area of the specialty) chosen by the student:
Physical, Analytical, Organic or Inorganic Chemistry.
4- Coding system: Each course has a code of the form Chem 000 ; (a) First digit:
Program code (7, 8 or 9 for the first, second and third year, respectively) (b) Second
digit: Course type code (M.F courses (1 to 4: 1 for Organic, 2 for Inorganic, 3 for
Physical, and 4 for Analytical), Miscellaneous Courses (0), Seminars (5 and 6),
Applied Courses (7 and 8), Research work (9) . (c) Third digit: Course no. (0 to 9).
5- In the area selected as a major field (M.F) the student must take one of the two
core courses in the first semester (Core course (M.F 1). The second course will have
to be taken in the second semester.
6- Student must take one course (Elective course – nx; x: 1- 3) from each of the
three other areas selected from course series which will be proposed by the Graduate
Committee.
7- Student must take two elective courses in the area selected as a major field M.F.
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First Year
First Semester

*

Ct

Crt

Course Code**

Course Title

CHEM 7x1 or 7x2

Core Course 1 (M.F)

3

3

CHEM 7xx

Elective Course – n1

3

3

CHEM 701

Teaching

1

0

CHEM 702

Ethics*

1

0

CHEM 703

Safety in the Laboratory*

1

0

CHEM 704

Chemical Literature*

1

0

CHEM 790

Research Rotation 1

3

0

13

6

For students who have not taken this course in Master Degree

**

x: 1 for Organic, 2 for Inorganic, 3 for Physical, and 4 for Analytical

n: refers to the other fields except the specialty

Second Semester
Ct

Crt

Course Code

Course Title

CHEM 7x1 or 7x2

Core Course 2 (M.F)

3

3

CHEM 7xx

Elective Course – n2

3

3

CHEM 701

Teaching

1

0

CHEM 791

Research Rotation 2

3

0

10

6
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Second Year
Third Semester
Course Code

Ct

Course Title

Crt

CHEM 8xx

Elective 1 (M.F)

3

3

CHEM 8xx

Elective Course - n3

3

3

CHEM 801

Scientific Communication

1

0

CHEM 890

Chemical Research 1

3

0

10

6

Fourth Semester
Course Code

Ct

Course Title

Crt

CHEM 8xx

Elective 2 (M.F)

3

3

CHEM 801

Scientific Communication

1

0

CHEM 891

Chemical Research 2

3

0

CHEM 892

Original Research Proposal

1

0

8

3

Third Year
Fifth Semester
Course Code
CHEM 990

Ct

Course Title
Ph.D. Dissertation

Crt
21

Sixth Semester
Course Code
CHEM 990

Ct

Course Title
Ph.D. Dissertation

Crt
21

Total Credits

42
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الضنت االولى
الفصل الذراصي االول
عذد الضاعاث

رمز المقرر

عنوان المقرر

كيم 7x1/2

مقرر أساسي  1في التخصص

3

كيم 7xx

مقرر اختياري  1في التخصصات االخري

3

كيم 101

علم التذريس

1

كيم 102

علم االخالق

1

كيم 103

السالمة في المختبرات

1

كيم 104

طرق البحج

1

كيم 190

بحىث متقذمة 1

3

غير معتمذة

اجمالي عذد الضاعاث المعتمذة

معتمذة

6

*
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اجمالي عذد الساعات

الفصل الذراصي الثاني
عذد الضاعاث

رمز المقرر

عنوان المقرر

كيم 7x1/2

مقرر أساسي  2في التخصص

3

كيم 7xx

مقرر اختياري  2في التخصصات االخري

3

كيم 101

علم التذريس

1

كيم 190

بحىث متقذمة 2

3

غير معتمذة

اجمالي عذد الضاعاث المعتمذة
اجمالي عذد الساعات

معتمذة

6

*

10

15

الضنت الثانيت
الفصل الذراصي الثالث
عذد الضاعاث

رمز المقرر

عنوان المقرر

كيم 8xx

مقرر اختياري  1في التخصص

3

كيم 8xx

مقرر اختياري  3في التخصصات االخري

3

كيم 801

التىاصل العلمي

1

كيم 890

بحىث متقذمة تمهيذية للرسالة 1

3

غير معتمذة

اجمالي عذد الضاعاث المعتمذة
اجمالي عذد الساعات

معتمذة

6

*

10

الفصل الذراصي ارابع
عذد الضاعاث

رمز المقرر

عنوان المقرر

كيم 8xx

مقرر اختياري  2في التخصص

كيم 801

التىاصل العلمي

1

كيم 891

بحىث متقذمة تمهيذية للرسالة 2

3

كيم 892

مقترح بحثي يتميز باالصالة

1

غير معتمذة

3

اجمالي عذد الضاعاث المعتمذة
اجمالي عذد الساعات
*

معتمذة

3

*

8

عذد الساعات االجمالي ال يشمل النذوات

الضنت الثالثت
الفصول الذراصيت الخامش والضادس
رمز المقرر

عنوان المقرر

كيم 990

رسالة الذكتىراه

عذد الضاعاث
غير معتمذة

معتمذة
21
12

اجمالي عذد الضاعاث المعتمذة
16

V. Courses List

V.1 Core Courses – المقرراث االصاصيت
Organic
Chem 711

Physical Organic Chemistry

Chem 712

Spectroscopic Organic Structure Determination

Inorganic
Chem 721

Advanced Inorganic Chemistry I

Chem 722

Advanced Inorganic Chemistry II

Physical
Chem 731

Quantum, Structure and Dynamics I

Chem 732

Chemical Thermodynamics

Analytical
Chem 741

Separation Techniques

Chem 742

Spectroscopic Analytical Techniques
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V.2 Elective Courses – المقرراث االختياريت
Organic
Chem 811

Advanced Organic Chemistry I

Chem 812

Advanced Organic Chemistry II

Chem 813

Advanced Synthetic Chemistry

Chem 814

Selected Topics in Organic Chemistry

Inorganic
Chem 821

Inorganic Chemistry Syntheses

Chem 822

Radiations and nuclear chemistry

Chem 823

Group theory and their applications

Chem 824

Selected Topics in Inorganic Chemistry

Physical
Chem 831

Chemical Kinects and Reaction Dynamics

Chem 832

Statistical Thermodynamics

Chem 833

Quantum, Structure and Dynamics II

Chem 834

Selected Topics in Physical Chemistry

Analytical
Chem 841

Environmental Analytical Chemistry

Chem 842

Electroanalysis Chemistry

Chem 843

Bioanalytical Chemistry

Chem 844

Selected Topics in Analytical Chemistry
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V.3 Applied Courses – المقرراث التطبيقيت
Chem 970

Applied X-Ray structure determination

Chem 971

Applied mass spectroscopy: fundamental, instrumentation and
techniques

Chem 972

Applied spectroscopic methods of structure determination

Chem 973

Applied quantitative methods of computational chemistry

Chem 974

Applied physical methods of inorganic chemistry

Chem 975

Applied separations

Chem 976

Applied NMR techniques

Chem 977

Applied statistics and Data analysis

Chem 978

Applied Phys. Meth. Material Chem

Chem 979

Applied scientific presentations

Chem 980

Applied research techniques

Chem 981

Applied mathematics in physical chemistry
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VI. Scientific contents of the program courses

VI.1. Core courses
Organic Chemistry Track
Physical Organic Chemistry Chem 711
The goal of this course is to mediate the principles of the relationships between
structure and reactivity of organic molecules. These will include a review on
structure, energy, and solvation and the influence of substituents on reactivity and
activity; steric effects, stereo electronic effects, conformation analysis, orbital
symmetry, thermodynamics and kinetics The course is designed to dissect the
different forces of molecules to increase the understanding of reactivity. This
knowledge will help the organic chemistry student to pick appropriate solvents and
reactants for chemical conversion and stimulate new ideas applicable for their
research. The student will have the opportunity to present an important topic of
physical organic chemistry. Additionally, we will discuss selected chemistry and
biochemistry highlights.

Spectroscopic Organic Structure Determination Chem 712
This course covers advanced applications of modern techniques of spectroscopy used
in structural elucidation of complicated organic compounds including Near-IR; MS;
solid and liquid NMR (1D, 2D and 3D). This course will discuss also diffuse
reflectance UV-Vis and advanced applications.
Inorganic Chemistry Track
Advanced Inorganic Chemistry I Chem 721
This course offers students comprehensive studies in advanced inorganic chemistry
fields. The course offers an advanced overview for f-block elements and discuss the
magnetism and magnetic materials, put many advances in perspective and allow the
students to make connection to related fields; advanced physical methods for
materials chemistry studies, coordination complexes and coordination kineticsthermodynamics. The course maintains advanced perspectives in the fields of
catalysis and biological inorganic chemistry as well.

Advanced Inorganic Chemistry II Chem 722
This course offers students comprehensive review in advanced chemistry of inorganic
materials which serves to put many advances in perspective and allow the students to
make connection to related fields, such as, magnetic materials, conductive materials
20

and nanostructured inorganic materials. The course presents the students the recent
developments in inorganic chemistry.
Physical Chemistry Track
Quantum Structure and Dynamics I Chem 731
This is the first of a two-part course in Quantum, Structure and Dynamics. This course
focuses on the essential principles, concepts and applications of electronic structures,
quantum mechanism and quantum dynamics.
It covers several topics including fundamental concepts, methods of Quantum
Mechanics, Quantum theories, Ab initio Methods, Hartree-Fock, Post Hartree-Fock,
Moller-Plesset Theory, Coupled Cluster Theory, Density Functional Theory, Semiempirical methods, group theory, applications of electronic structure theory, time
dependent quantum mechanics, and time dependent approach to spectroscopy.
Chemical Thermodynamics Chem 732
This course intends to train the students in the application of the concepts to problems
that are commonly encountered by the chemist. The mathematical tools that are
necessary for this purpose are considered in more detail than is usual. In addition,
solving thermodynamic problems using computer simulations, graphical, numerical,
and analytical, are described fully and are used frequently, both in illustrative and in
assigned problems.
Analytical Chemistry Track
Separation Techniques Chem 741


Provides students with a solid grounding in the theory of chromatography,
important considerations in its application, and modern instrumentation.



Highlights the primary variables that students can manipulate, and how those
variables influence chromatographic separations.



Explain the application of chromatographic methods to actual, complex
chemical samples.

Spectroscopic Analytical Techniques Chem 742
Instrumental analysis is divided into three branches; spectroscopy, electrochemistry
and chromatography. This course is mainly based on spectroscopic instrumentation
(Vis/UV, IR, AAS, ICP-OES, and ICP-MS) and analysis. The interaction of
electromagnetic radiation with the matter in its state (gas, liquid and solid). The
interaction will characterized as absorption, emission, refraction and scattering.
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Contents including fundamental theory, application and methods development will be
widely covered throughout the course.

VI.2. Elective courses
Organic Chemistry Track
Advanced Organic Chemistry I Chem 811
This course will focus on a deeper understanding of the structure and reactivity of
organic molecules with an emphasis on reaction mechanisms. It is a review of aspects
of organic chemistry, covering pericyclic reactions, aldol additions and condensation
reactions, advanced nucleophilic substitution, photochemistry, as well as introduction
about the generation of free radicals.
Advanced Organic Chemistry II Chem 812
The course covers several topics with the focus mainly the following areas: Methods
for functional group interconversion by Substitution Including Protection and
Deprotection, Generation, properties and alkylation of Enolates and Other Carbon
Nucleophiles, Reactions Involving Carbocations, Carbenes, and Radicals as Reactive
Intermediates.
Advanced Synthetic Chemistry Chem 813
1.This course covers the advanced principles of retrosynthetic analysis and the
chemistry of protecting groups.
2.This course describes the natural products; their classes include (carbohydrates,
peptides, proteins, nucleosides, nucleotides, nucleic acids, terpenes, alkaloids) and
structures and biosynthesis.
Selected Topics in Organic Chemistry Chem 814
The objective of this course is to explore selected topics about the latest advancements in the
field of Organic Chemistry; without obligation that these topics will related to the research
area of the dissertation. As proposed topics:

1. Polymer for Advanced Technology
This course will focus on the polymer structure–property relationships that are based
on well-known
basic chemistry and physical relationships. Because such relationships build on one
another you need to study in an ongoing manner. This course depends on firm
foundations in all the core areas of chemistry. Each chapter emphasizes knowledge
from one or more of these areas.
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2. Biochemistry of Free Radicals and Antioxidants
Generation of free radicals and reactive species, the phenomenon of free radicals
toxicity, the mechanisms of oxidative degradation of the biomolecules by free
radicalsand the subsequent pathological changes; and the mechanisms of the
antioxidant molecules in their elimination
Inorganic Chemistry Track
Inorganic Chemistry Syntheses Chem 821
The course is an up-to-date review of the area of Inorganic Syntheses, providing the
detailed foolproof information needed by lab chemists on procedures for the
preparation of important and timely inorganic compounds. Inorganic chemistry
synthesis, deals with synthesis and preparative chemistry under specific conditions:
high temperature, low temperature and cryogenic, hydrothermal and solvothermal,
high pressure, Chemical Vapor Deposition (CVD), photochemical and microwave.
Synthesis of functional inorganic aggregates is discussed giving special attention to
the assembly of nanomaterials.
Radiations and Nuclear Chemistry Chem 822
The course aims at acquiring the PhD students an advanced knowledge of nuclear
chemistry and radiation chemistry, and nuclear chemistry and discuss the evidence for
shell structure in nuclei. This course maintains the isotopes and the chart of nuclides,
in addition, explain the precision mass spectrometry. Describe the radioactive decay
and spontaneous nuclear transformation. Understand of the Fermi gas, shell, Nilsson
and macroscopic–microscopic model. Describe the short-lived elementary particles in
atoms and molecules and explain production of radionuclides, measurement of
nuclear radiation, nuclear reactors and accelerators.
Group theory and their Applications Chem 823
The course provides the Ph.D. students advanced knowledge of several topics in
symmetry and its role in chemistry. We will discuss point group theory and develop an
understanding of the mathematical basis of symmetry and how this can simplify
understanding the physical and chemical properties of molecules. We will apply this
knowledge to understand the molecular vibrations (IR and Raman) of the molecules
and their spectra, followed by several topics so that students can understand the
advanced applications to chemical bonding and ligand field theory, and larger systems
such as crystals as well as the use of symmetry in Nuclear Magnetic Resonance..
Selected Topics in Inorganic Chemistry Chem 824
The objective of this course is to explore selected topics about the latest advancements in the
field of Inorganic Chemistry; without obligation that these topics will related to the research
area of the dissertation. As proposed topics:
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1.Green chemistry:
This course highlights the potential and scope of green chemistry for clean and
sustainable development. The course introduces many applications and benefits and
advantages of environmentally friendly chemical practice and application in industry.
The ecologically safe products, catalysts and solvents, conditions needed to produce
such products, types of chemical processes that are conducive to green chemistry will
be introduced.
2.Advanced inorganic materials:
This course includes the preparation of solid-state inorganic materials by chemical
processing techniques. It also expands upon new chemical precursors available to
materials scientists, the applications of those materials, and existing or emerging
topics where materials chemistry plays an important role, such as in microelectronics,
surface science, and nanotechnology. The characterization techniques and structureproperty relationships, and materials classifications based on type and applications,
including electronics, biomaterials, thin films, and coatings will be maintained.
Physical Chemistry Track
Chemical Kinects and Reaction Dynamics Chem 831
It focuses on advanced concepts of Chemical Kinetics. It covers flow techniques,
theories of reaction mechanism. It also concentrates on the details of the reaction
dynamics (molecular scattering, potential Energy Surface, classical dynamics and
molecular energy transfer).
Statistical Thermodynamics Chem 832
This course will cover the subject of statistical thermodynamics. The course will
mainly focus on system in equilibria. We explore the general principles, from which
emerge an understanding of the microscopic significance of entropy and temperature.
We develops methods of quantum statistics and use them to calculate observable
properties of systems in thermodynamic equilibrium. Topics treated include the
principles of thermodynamics, canonical ensembles for quantum mechanical system,
partition functions, chemical equilibrium. We consider a range of applications of
quantum statistics. The course will elucidate the relation between thermodynamics
and statistical mechanics, which are essential ingredients of many fields of physical
chemistry and related science.
Quantum Structure and Dynamics II Chem 833
This is the second of a two-part course in Quantum, Structure and Dynamics. This
course focuses on the advanced quantum chemical methods and applications in
various fields, as well as group theory applications. It covers Monte Carlo method,
Principles of Molecular mechanics, Born-Oppenheimer approximation, Principles of
Molecular dynamics, Group theory and molecular electronic states, Molecular orbital
theory and its applications, Spectroscopy – interaction of atoms and molecules with
light, Applications of quantum dynamics in spectroscopy, Group Theory and its
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application to the Quantum Mechanics, Applications of group theory to structure,
chemical bonding, molecular systems, and spectroscopy. In addition, it presents usage
and application of Quantum Mechanics and Dynamics in biological, materials
science, and chemical systems in order to understand the experimental results.
Selected Topics in Physical Chemistry Chem 834
The objective of this course is to explore selected topics about the latest
advancements in the field of Physical Chemistry; without obligation that these topics
will related to the research area of the dissertation. As proposed topics:
1- Advanced Electrochemistry
The course is divided into three parts. Fundamentals: this covers potential and
thermodynamics of electrochemical cells, kinetics of electrode reactions, mass
transport, electron transfer and electrical double layer. The electrolyte solutions and
transport in solutions will also be covered in this part. Electrochemical Methods: this
covers the basic technics in electrochemistry including potentiostatic and
galvanostatic methods, cyclic voltammetry and electrochemical impedance
spectroscopy. Applications: this covers, and not limited to, one or more of the
following applications: electrochemical energy systems (batteries and fuel cells),
corrosion phenomena and corrosion prevention, electrochemical device for water
treatment.
2- Surface Chemistry and Catalysis
The course describes the physical chemistry of reactions on solid surfaces as they
relate to current problems in heterogeneous catalysis. Experimental techniques,
methods and data analysis used in modern surface chemistry research. The course
links between surface chemistry and methods for the catalysts characterizations. The
course covers fundamental and applied aspects of molecular adsorption/desorption,
kinetics, surface analysis and instrumentation. Moreover, the course covers up-to-date
applications of heterogeneous catalysis, especially green conversions and sustainable
energy production.
3- Computational Chemistry
Topics will include platform choice, operation systems, systems requirements and
installation of softwares. Additionally, modeling the behavior of chemical systems
with emphasis on hands on experiments. Various properties of interests would be
calculated by advanced quantum chemical approaches. The focus would be on
structure-property relationship, photophysical, electronic, thermodynamical,
structural, and charge transfer properties at molecular and bulk scales by density
functional theory, time dependent density functional theory, molecular mechanics,
molecular dynamics and accessible quantum chemical methods. Problems addressed
will include topics in advanced functional materials, solar cells, energy minimization,
molecular mechanics, molecular dynamics, spectroscopy prediction, charge transfer,
electronic, optical, solid state bulk level, and biological systems.
Analytical Chemistry Track
Environmental Analytical Chemistry Chem 841
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This course is aimed to emphasize the concepts essential to the practice of
environmental science, technology and chemistry while introducing the newest
innovations in the field. The relationship of environmental chemistry to the key
concepts of sustainability, industrial ecology and green chemistry is also considered.
Electroanalysis Chemistry Chem 842
Identifying the advanced techniques of Spectrophotometric Analysis Describing the
different methods of Electrochemical Analysis Indicating the main components of
spectrophotometrs, types of electrodes and cells used for potentiometric,
conductometric, voltametric, polarographic, and amperometric analysis Analyzing UV
and Visible spectra and chromatograms Solving some of spectrophotometric and
electrochemical problems.
Bioanalytical Chemistry Chem 843
The contents of this course includes Quantitative Instrumental Measurements;
Spectroscopic Methods for the Quantitation of Classes of Biomolecules; Enzymes and
Quantitation of Enzymes and Their Substrates; Biosensors; Design of
Macromolecular Reagents; Image-Based Bioanalysis; Electrophoresis; Centrifugation
Methods; Chromatography of Biomolecules; Mass Spectrometry of Biomolecules;
Micro-TAS, Lab-on-a-Chip, and Microarray Devices and Validation of New
Bioanalytical Methods.
Selected Topics in Analytical Chemistry Chem 844
The objective of this course is to explore selected topics about the latest advancements in the
field of Analytical Chemistry; without obligation that these topics will related to the research
area of the dissertation. As proposed topics:
1.Food Analysis:

The food analysis topic will be applied to illustrate the principles of selection and
applying the advanced methods and techniques for chemical analysis to analyze the
major, trace and the chemical contaminates residues constituents in the different types
of foods, including studying the sample treatment techniques, data validation and
analysis. Applying the Quality control and Quality Assurance programs for the
applied method of analysis. The course will cover analysis of Fat, Protein,
Carbohydrate, Vitamins, Antioxidant, trace metals, Food additives and total phenolic
and pesticides contaminates residues. Comparison between the different approved and
well-established standard methods of food analysis also will be studied.
2.Drug Analysis and Forensic Chemistry Applications:
In this topic, definition and classification to the different types and categories of drugs
(Acidic Drugs, Basic Drugs, Alkaloids and Nonalkaloids) and its chemistry and
absorption in the body will be studied. In addition to applying the advanced methods
and techniques for qualitative and quantitative analysis of drugs in the different
formulations. Applying the Quality control and Quality Assurance programs for the
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applied method of analysis. The topic also will be covering the forensic chemistry
analysis for drugs, toxic, explosive, Inks and paints materials.

VII. Scientific contents of the required Miscellaneous Courses
Chem 701 Teaching (for two semesters)
This course is associated with the study of the different science teaching methods
including the teacher centered, learner centered, content focused and interactive
methods. Students enroll for 2 units of Chemistry during the semesters in which they
serve as teaching assistants.
Chem 702 Ethics
The course addresses the most important ethical concepts, theories, questions and
rules of relevance to chemistry research in all its aspects including normative ethics,
research ethics and ethical issues related to risk assessments. The course will convey
different concepts to make students familiar with the role of chemistry in society, the
ethical problems related with chemistry and the ethical responsibilities of chemists.
Chem 703 Safety in the laboratory
This course is based on basic safety measures and basic standards in laboratory at
University level. To enhance the knowledge of students for effective practicing the
health and safety’s regulations in Chemistry laboratories. In addition, students will
develop their skills of the daily practice related to health and safety in laboratory.
Moreover, students will be trained on real laboratory’s situation and how to react and
response to such situation.
Chem 704 Chemical literature
A survey of the tools employed for the effective and efficient search and the retrieval
and analysis of chemical information including online databases, chemical abstracts,
patents, handbooks, encyclopedias, and comprehensive works. Types of information
in technical publications; exercises in finding, assembling, and using such data.
Chem 801 Scientific Communication (2nd year)
First term: The course objective is to teach students how to evaluate and begin to
write scientific documents, specifically a journal paper. It covers a wide range of
topics such as literature searching using online databases, components of abstracts and
construction of hypotheses. The course also prepares graduate students for written
part of Research Rotation I.
Second term: This course is a continuation of Scientific Communication I. It
specifically concentrates on various aspects of preparing and writing a scientific
research proposal and an original research proposal. The course also prepares
graduate students for the written and oral portions of Research Rotation II.
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A Matrix for comparing an academic program with other programs at other universities
Realizing a new PhD program prompted us to look at other doctoral chemistry programs in many national and international universities: King Abdulaziz University, King Saud University, King Fahd University of
Petroleum & Minerals, University of North Carolina at Chapel Hill, University of Illinois at Chicago, University of California-Berkeley, and University of Bordeaux. During the preparation of the present program,
we have particularly focused on those presented in the table below. However, this program followed King Fahad University in the definite number of ours while it has the spirit of the American Universities
programs since the course schedule is determined on individual base. Also, the program adopted the advisory or research committee for each student to follow his\ her progress in the course work and in
achieving her\ his research goals. Moreover, this program scheduled different types of exams so as to help evaluating the students on individual base.
.

Comparison aspects

The suggested program

Institute

King Khalid University

University
College

National Qualification
Framework (NQF)

College of Science

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals
College of Science

University of North Carolina
at Chapel Hill
Graduate School

University of Illinois at
Chicago
College of Liberal Arts and

University of California,
Berkeley
College of Chemistry

Sciences

Number of credit
hours

Departments relevant to the
program

Chemistry

Chemistry

Chemistry

Chemistry

32*

NA***

28**

12 unit/semester

Theoretical

21

Practical

0

0

0

0

0

21

0
12*

0
Three credits per semester

0
36**

1-9 units

NA

NA

NA

Field Training
Project
a-

Program learning outcomes

Knowledge skills
By completion the
program the

graduates will be able

Minimum 12 Credit hours

Chemistry

Knowledge
Has thorough understanding

NA

of a substantial body of
92

Comparison aspects

The suggested program

Institute

King Khalid University

University

to:
- Demonstrate thorough
understanding of
knowledge and
developments in one or
more subareas of
chemistry.
- Cognize the latest
achievements of scientific
research and technological
developments in chemistry.
- Demonstrate in depth
knowledge that how to
carry independent
chemistry research
Acquire the practical
knowledge of research
conducted in industry and
related chemistry fields
b- Cognitive skills
By completion the
program the graduates
will be able to:

National Qualification
Framework (NQF)

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals

University of North Carolina
at Chapel Hill

University of Illinois at
Chicago

University of California,
Berkeley

knowledge in a discipline or
professional field, including
both specific information and
underlying theories, principles
and concepts. Knows about
the latest developments in the
field including emerging issues
and research techniques and
the potential challenges in
developments for generally
accepted conclusions. For
doctoral studies in a
professional field, has
thorough and extensive
knowledge of changing
practices locally and
internationally. Has thorough
knowledge of developments in
related fields that potentially
impact on the area of inquiry
or professional practice.
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The suggested program

Institute

King Khalid University

University

- Apply advanced
theoretical insights of
chemistry to develop
community.
- Develop creative
analysis and innovative
solutions for chemistry
problems.
- Construct research
design, implement and
interpret results to reach
literature in chemistry field.
- Characterize materials,
evaluate functional
properties and propose
their applications in
chemistry field.
Use effectively modern
instrumental analysis
c- Interpersonal Skills
and Responsibility
By completion the
program the graduates
will be able to:

National Qualification
Framework (NQF)

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals

University of North Carolina
at Chapel Hill

University of Illinois at
Chicago

University of California,
Berkeley

Cognitive Skills
Is able to apply advanced
theoretical insights and
techniques of inquiry in the
creative analysis of major
issues and problems and
development of innovative
solutions.
Can synthesize research and
theoretical writings and
develop new and creative
insights based on the
integration of ideas from
within and outside the special
field of advanced study.
Can design and carry out major
research or development
projects to deal with complex
issues involving development
of new knowledge or
significant improvements in
professional practice
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The suggested program

Institute

King Khalid University

University

- Act consistently with a
high level of autonomously
to apply a range of
inspection and
investigation techniques,
including both innovative
and standard techniques.
- Takes full responsibility
to select and manage his
own research
- Demonstrate the role of
the team in a professional
settings and practice to
solve problems.
- Demonstrate ability to
work in a team in
professional settings and
practice to solve problems.
- Thorough understand
the ethical, historic,
philosophical, and
environmental dimensions
of problems and issues
facing chemists
Takes initiative in raising

National Qualification
Framework (NQF)

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals

University of North Carolina
at Chapel Hill

University of Illinois at
Chicago

University of California,
Berkeley

Interpersonal Skills and
Responsibility
Acts consistently with a high
level of autonomy and
initiative in professional or
scholarly activities.
Takes full responsibility for
own activities, and evaluates
and works to improve personal
effectiveness through objective
feedback and constructive
planning for improvement.
Facilitates constructive
interaction in group activities
and exercises effective
leadership in complex
professional and social
environments.
Deals consistently and
sensitively with complex
ethical issues, makes informed,
fair, and valid judgments, and
acts or communicates
conclusions in ways that are
09

Comparison aspects

The suggested program

Institute

King Khalid University

University

deficiencies in existing
codes of practice for
possible review and
amendment.
d- Communication,
Information
Technology and
Numerical Skills
By completion the

National Qualification
Framework (NQF)

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals

University of North Carolina
at Chapel Hill

University of Illinois at
Chicago

University of California,
Berkeley

fully sensitive to the concerns
those affected. Takes initiative
in raising deficiencies in
existing codes of practice for
possible review and
amendment.

Communication,
Information Technology and
program the graduates
Numerical Skills
will be able to:
Communicates effectively and
at appropriate levels with
- Use professionally the
academic and professional
information technology and
audiences and the wider
digital learning resources
community through informal
- Communicate the
and formal reports and
findings of scientific
presentations and academic
research in written and oral
and professional publications,
presentation.
including a major thesis or
Use of numerical skills to
project report on a complex
draw conclusions and
and significant issue.
recommendations
Routinely evaluates and makes
effective use of mathematical
and statistical data, and uses a
00

Comparison aspects

The suggested program

Institute

King Khalid University

University

National Qualification
Framework (NQF)

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals

University of North Carolina
at Chapel Hill

University of Illinois at
Chicago

University of California,
Berkeley

wide range of appropriate
information and
communications technology in
investigating issues and in
communicating conclusions
and recommendations.

Program objectives

1. Preparation of qualified
cadres in the field of
university
teaching,
scientific research and its
applications
2. Preparation of research
projects
aimed
at
addressing the relevant
issues of society.
3. Supporting scientific
competencies for creativity
and innovation.
4. Enrichment of scientific
publishing in applied and
developmental chemical
research.
5. Encourage outstanding

NA

The goals of the program are to
provide students with a broad
base in advanced topics in
chemistry and substantial depth
in one or more areas of
expertise through an indepth
research experience. Students
earning a Ph.D. in chemistry are
intellectually functional as
independent scientists and
sufficiently technically skilled to
perform advanced scientific
research.
They are able to instruct others
in their discipline. They have
highly developed
communications
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NA

The UC Berkeley Department of
Chemistry Ph.D. program is
designed towards developing
within each student the ability
to do creative scientific
research.
Our Doctoral program includes
concentrations in Physical
Chemistry, Synthetic Chemistry,
and Chemical Biology.
The single most important facet
of the curriculum for an
individual is his or her own
research project. In keeping
with the goal of fostering an
atmosphere of scholarly,

Comparison aspects

The suggested program

Institute

King Khalid University

University

National Qualification
Framework (NQF)

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals

University of North Carolina
at Chapel Hill
skills to allow the efficient
dissemination of scientific
information in both a written
and verbal
format.

University of Illinois at
Chicago

University of California,
Berkeley
independent study, formal
course requirements are
minimal and vary among
disciplines; advisor's tailor
course requirements to best
prepare the student for the
chosen research field.

students in the southern
KSA region to join the
program.
6. Attract students from
outside the Kingdom

Preparing

Mission

qualified

NA

To cultivate innovative faculty

academics and researchers

and student leaders who use

with advanced knowledge

molecular tools to address local,

and skills in chemistry to

national, and global problems.

contribute

to

NA

NA

the

development of society

Strengths

1. 1st PhD program in

1. Faculty, from our assistant

Chemistry in the Southern

professors to our most senior and

Area.

distinguished colleagues, are

2. Qualified Teaching Staff

international

NA

3. Diversity of Teaching

2. Leaders in their subfields,

Staff

garnering local, national, and

4. Free Fees

international recognition and
03

NA

1. Teaching: an integral part of
the graduate education at
Berkeley is teaching. The
department requires that each
doctoral candidate assist in the
instructional program of the
department as a teaching
assistant for three semesters

Comparison aspects

The suggested program

Institute

King Khalid University

University

National Qualification
Framework (NQF)

Local Program (1)

King Fahd University of
Petroleum & Minerals

International Program (1)

5. High Satisfaction of

University of North Carolina
at Chapel Hill
accolades commensurate with

stakeholders about

their excellence in research and

Mission, Vision and

teaching.

Objectives of program.

3. Majority of our first year
students are supported as
graduate teaching assistants.
Graduate teaching is an
important part of the graduate
educational experience, and we
take pride in delivering a quality
educational experience for our
undergraduate students. Typical
teaching assignment include:
Teaching undergraduate
laboratory classes, Tutoring in the
Chemistry Resource Center and
Grading for faculty
4. Chemistry Resource Center
5. Financial Support
6. We conduct research in all
areas of modern chemistry, and
our research program is one of
the strongest in the country with
more than 300 publications

6. Program achieve Mission
of KKU and Vision of
Kingdom 2030.

03

International Program (2)

International Program (3)

University of Illinois at
Chicago

University of California,
Berkeley
during their graduate careers,
one during each of the first three
years. The faculty regard the
teaching experience as highly
valuable for all graduate
students, especially those who
plan to teach as a career.
2. Study and research is
available in analytical,
biochemistry, educational,
inorganic, organic, physical, and
theoretical, as well as a number
of cross-disciplinary
concentrations such as catalyst
and battery design, drug
discovery, and neuro and
nanosciences.
3. ETHNIC DIVERSITY: 44%
from outside USA and 32%
international students
4. Research Group: there are
three divisions and over 50
research groups in the
department
5. Health Care and Insurance

Comparison aspects

The suggested program

Institute

King Khalid University

University

Weaknesses

NA

National Qualification
Framework (NQF)

Local Program (1)

King Fahd University of
Petroleum & Minerals

NA

International Program (1)

University of North Carolina
at Chapel Hill
annually and over 100 patents
filed within last 10 years
7. Current faculty bring in over
$21 million of external funding
annually and have extensive
collaborations with industry and
other academic institutions.
NA

International Program (2)

International Program (3)

University of Illinois at
Chicago

University of California,
Berkeley

NA

NA

Lecture
Research project
Laboratories

Teaching Strategies

Classroom discussions
problem solving sessions
Case Study
Flipped Classroom

Assessment Methods

Final exam
NA

Midterm exam
03

NA

NA

NA

Comparison aspects

The suggested program

Institute

King Khalid University

University

National Qualification
Framework (NQF)

Local Program (1)

International Program (1)

International Program (2)

International Program (3)

King Fahd University of
Petroleum & Minerals

University of North Carolina
at Chapel Hill

University of Illinois at
Chicago

University of California,
Berkeley

Assignments
Presentation
Tasks
Research Presentation

*The PhD program of King Fahad University of Petroleum and Minerals is designed as courses and research (the bulk of the program hours are specified for the course work) while this program is designed as research and courses
(the bulk of the hours is allocated for the research work).
**The PhD program of the University of Illinois at Chicago is designed for BSc graduates and it is of 96 hours or more. If student entered the program with MSc, he can transfer up to 32 hours. i.e. he will study 64 hours or more
including his research project to obtain his PhD.
***The course and research work are totally student dependent (no mentioned hours for courses or research project).

1. PLO: The consistency between the NQF and proposed program, is about 100%. This is inferred that the standards of learning outcomes among the programs have good relationship in
connection with teaching strategies, program evaluation mechanisms and students assessment procedures for all of the domains of learning as per existing program and the NQF.
2. The difference in Credit Hours between proposed program and KFUPM is due to the KFUPM is based course program. While between KKU program and Berkeley University program is
due the system of Berkeley, the students graduated within 5.5 and 6 years, and he registered 12 unit per semester as the following:
-Since the Ph.D. is a research degree, each student in the Ph.D. program is expected to show progress in research every semester. In the first semester each student should choose a field
of interest and a research director. Since new students do not have a research director when registering for the first time, they will normally sign up for research under the
Department Chair's name. (Chemistry 299-section 1). Once a research director has been chosen, students should sign up for research units under their research advisor.
03

-Research is always variable in the number of units, ranging from 1-9 and must be taken for a letter grade. A student's load of formal classes and seminars will determine the number of
research units that he/she will sign up for each semester, i.e., sign up for formal classes and seminars, then fill up your schedule with as many Chemistry 299 units are you need to
bring your schedule up to 12 units. All students are required to carry a total of 12 units each semester, while in the program.
3. Objective of program: there are a high consistency between KKU program and University of North Carolina at Chapel Hill and University of California, Berkeley, where they concern with
enhanced the skills of students.
4. Strengths of program: KKU program will consider the strength points of University of North Carolina at Chapel Hill and University of California, Berkeley and apply the suitable one.
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List all branches offering this program:
Branch 1: Main Campus - Greger
Branch 2. Female Campus – King Abdulla Road
Branch 3.
_________________________________________________________________________

Program Specifications, Ramadan 1438H, June 2017.
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A. Program Identification and General Information
1. Program title and code: Ph.D. Chemistry
2. Total credit hours needed for completion of the program: 42 Hr
3. Award granted on completion of the program
Doctor of Philosophy in Chemistry
4. Major tracks/pathways or specializations within the program (eg. transportation or
structural engineering within a civil engineering program or counseling or school psychology
within a psychology program)
N. A
5. Intermediate Exit Points and Awards (if any) (eg. associate dein gree within a bachelor
degree program)
N. A
6. Professional occupations (licensed occupations, if any) for which graduates are prepared.
(If there is an early exit point from the program (eg. diploma or associate degree) include
professions or occupations at each exit point.
- Researcher (Research Center, Industry, …)
- Academic staff
- Consultant at industrial societies
7. (a) New Program

√

(b) Continuing Program

Planned starting date

1440-1441H
2019-2020

Year of most recent major program review

List recent major review or accreditation contracts.
1.
Independent Reviewer
2._________________
3._________________
8. Name of program chair or coordinator. If a program chair or coordinator has been
appointed for the female section as well as the male section, include names of both.
Name of Program Chair: Dr. Mohammed Ali Mohammed Assiri
Name of Program Coordinator: Prof. Dr. Mohammed Tlili

Program Specifications, Ramadan 1438H, June 2017.
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9. Date of approval by the authorized body (MOE).
Campus Location
Main Campus:

Approval By
No. Higher Education
Council resolution
(8/15/1420)
Royal Decree number
(7/6904/)ب

Date
1/2/1420 H

14/3/1420H

Branch 1:
Branch 2:
Branch 3:
Branch 4:

Program Specifications, Ramadan 1438H, June 2017.
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B. Program Context
1. Explain why the program was established.
a. Summarize economic reasons, social or cultural reasons, technological developments, national
policy developments or other reasons.
Economic Reasons:
The start of the new Ph.D. program in chemistry has been a major requirement in academic and
industry to cater the needs of Kingdom. The proposed Ph.D. plan has been prepared containing
coherent and advanced curriculum, which provides a good knowledge and skills required in
chemistry fields (Analytical, Inorganic, Organic and Physical chemistry).
- In accordance with the Kingdom's policy to reduce the number of scholarships for foreign
universities.
- To solve industrial problems related to the multiple areas of chemistry
- Increase employment.
Social and cultural:
- To meet the needs of the southern region, especially it has four universities (King Khalid
University, Bisha University, Nijran University and Jazan University).
- To meet the needs of King Khalid University from Female cadres with Ph.D. in Chemistry.
- To meet the needs of students to complete their postgraduate and learning new trends in
research and professional development
Technological Development
- Respond to the quick development in Chemistry Technology
- Responds to the new development in chemistry teaching and learning, assessment
methods and technology.
Other Reasons:
- In response to the recommendations of the National Center for Assessment and
Academic Accreditation (NCAAA) the expansion of postgraduate programs
- To contribute to the achievement of one of the recommendations received to King Khalid
University from the National Center of Assessment and Academic Accreditation (NCAAA).

b. Explain the relevance of the program to the mission and goals of the institution.
There is a close relationship between the program mission and King Khalid University, where it
emphasizes on three domain, Education, Research and Community services as KKU mission.
The following table shows this relationship.

Program Specifications, Ramadan 1438H, June 2017.
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Program mission
To prepare qualified Academics and researchers with
advanced knowledge and skills developed in the field of
chemistry to contribute to the development of
Community.

Key word

KKU mission “To provide an academic environment
conducive to teaching, learning, scientific research and
social contribution through optimal utilization of our
resources”.
Teaching and
Learning

Academics



Knowledge



Skills



Researchers

Scientific research

Social
contribution



Development
of Community.



2. Relationship (if any) to other programs offered by the institution/college/department.
a. Does this program offer courses that students in other programs are required to take? Yes
No

√

If yes, what has been done to make sure those courses meet the needs of students
in the other programs?
b. Does the program require students to take courses taught by other departments?

Yes
No √
If yes, what has been done to make sure those courses in other departments meet the needs
of students in this program?

Program Specifications, Ramadan 1438H, June 2017.
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3. Do students who are likely to be enrolled in the program have any special needs or
characteristics? (eg. Part time evening students, physical and academic disabilities, limited IT or
language skills).


Yes

No

Students enrolled in Ph.D. in chemistry must pass GRE-subject (chemistry) with at least 50%.
Students must pass on of the following English Language Exam:
- TOFEL – IBT with score 59
- SEPT with score 80
- IELTS with score 5.5
4. What modifications or services are you providing for special needs applicants?
- Ph.D. Chemistry program offers many topics cover all chemistry field (Analytical –
Inorganic – Organic and Physical chemistry).

Program Specifications, Ramadan 1438H, June 2017.
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B. Mission, Goals and Objectives
1. Program Mission Statement (insert).
To prepare qualified Academics and researchers with advanced knowledge and skills
developed in the field of chemistry to contribute to the development of Community.
2. List Program Goals (eg. long term, broad based initiatives for the program, if any)
- Ranking as one of the top 300 international subject.
- Leadership (Pioneering) in preparing academics and researchers in KSA.
- Expert house in the field of chemistry for consulting and dealing with community
issues.
3. List major objectives of the program within to help achieve the mission. For each
measurable objective describe the measurable performance indicators to be followed and list
the major strategies taken to achieve the objectives.
Measurable Objectives
Measurable Performance
Major Strategies
Indicators
1. Preparing qualified 1. Number of graduates
1. Introducing course
cadres as academic
appointed by Saudi
2. Participating in Laboratory
staff, scientific
universities as faculty
courses.
research and its
members
3. Scientific thesis.
applications
2. The number of graduates
who have been
appointed research
centers.
2. Preparing research 1. Number of research
1. applied thesis’s
projects aimed to deal
projects deal with society
2. Encourage researches
with the relevant
issues.
which solve community
society issues.
problems
3. Support scientific
1. Number of students
1. Encourage students on
competencies for
awarded prizes in the
Critical thinking
creativity and
field of scientific research
2. Learning resources (Saudi
innovation
2. Number of patents and
Digital Library, SDL)
innovations.
3. Support from the Center
3. Number of best thesis
for talent and creativity
4. Enrich the scientific 1. Number of annually
1. Provide facilities and
publication of applied
publications.
equipment of research
and developmental
2. Number of students
2. Provide award for the best
chemical research.
participate in publications
Researcher.
5. Encourage students 1. Percent of non-Saudi
1. Good marketing for the
from inside and
students enrolled in the
program.
outside the Kingdom
program.
to join the program.

Program Specifications, Ramadan 1438H, June 2017.

Page 9

D. Program Structure and Organization
1. Program Description: List the core and elective program courses offered each semester from
Prep Year to graduation using the below Curriculum Study Plan Table (A separate table is required
for each branch IF a given branch offers a different study plan).
A program or department manual should be available for students or other stakeholders and a
copy of the information relating to this program should be attached to the program specification.
This information should include required and elective courses, credit hour requirements and
department/college and institution requirements, and details of courses to be taken in each year
or semester.
Curriculum Study Plan Table
* Prerequisite – list course code numbers that are required prior to taking this course.
To facilitate the reading of the study plan table presented below, it is recommended to consider
the following notes:
1- This plan is for student who passed the Entrance Exams.
2- Core, Elective and Applied courses are listed below.
3- M.F designates the major field (area of the specialty) chosen by the student: Physical,
Analytical, Organic or Inorganic Chemistry.
4- Coding system: Each course has a code of the form Chem 000 ; (a) First digit: Program code (7, 8
or 9 for the first, second and third year, respectively) (b) Second digit: Course type code (M.F
courses (1 to 4: 1 for Organic, 2 for Inorganic, 3 for Physical, and 4 for Analytical), Miscellaneous
Courses (0), Seminars (5 and 6), Applied Courses (7 and 8), Research work (9) . (c) Third digit:
Course no. (0 to 9).
5- In the area selected as a major field (M.F) the student must take one of the two core courses in
the first term (Core course (M.F 1). The second course will have to be taken in the second
semester.
6- Student must take one core course (from two courses) from each of the three other areas.
7- Student must take two elective courses in the area selected as a major field M.F.
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First Year
First Semester

*

Course Code**

Course Title

CHEM 7x1 or 7x2

Core Course 1 (M.F)

3

3

CHEM 7xx

Core Course – n1

3

3

CHEM 701

Teaching

1

0

CHEM 702

Ethics

1

0

CHEM 703

Safety in the Laboratory*

1

0

CHEM 704

Chemical Literature*

1

0

CHEM 790

Research Rotation 1

3

0

13

6

Ct

Crt

For students who have not taken this course in Master Degree

**

X: 1 for Organic, 2 for Inorganic, 3 for Physical, and 4 for Analytical

n: refers to the other fields except the specialty

Second Semester
Course Code

Course Title

CHEM 7x1 or 7x2

Core Course 2 (M.F)

3

3

CHEM 7xx

Core Course – n2

3

3

CHEM 701

Teaching

1

0

CHEM 791

Research Rotation 2

3

0

10

6
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Second Year
Third Semester
Course Code

Course Title

Ct

Crt

CHEM 8xx

Elective 1 (M.F)

3

3

CHEM 8xx

Core Course – n3

3

3

CHEM 801

Scientific Communication

1

0

CHEM 870

Chemical Research 1

3

0

10

6

Fourth Semester
Course Code

Course Title

Ct

Crt

CHEM 8xx

Elective 2 (M.F)

3

3

CHEM 801

Scientific Communication

1

0

CHEM 891

Chemical Research 2

3

0

CHEM 892

Original Research Proposal

1

0

8

3
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Third Year

Fifth Semester
Course Code
CHEM 990

Course Title

Ct

Crt

Ph.D. Dissertation

21

Sixth Semester
Course Code
CHEM 990

Course Title

Ct

Ph.D. Dissertation

Crt
21

Total Credits

42

- From the second semester, candidates for the Ph.D. degree are required to continually:
(i) Attend the department colloquium (Chem 750/850/851/950/951 Departmental Seminar);
seminars given by outside speakers (visiting scholars) or faculty member,
(ii) Attend (or participate) the division seminar of the major subject (Chem 751/852/853/952/953
Organic Chemistry Seminar, Chem 752/854/855/954/955 Inorganic Chemistry Seminar, Chem
753/856/857/956/957 Physical Chemistry Seminar, Chem 753/858/859/958/959 Analytical
Chemistry Seminar),
Program Specifications, Ramadan 1438H, June 2017.
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- From the third semester, candidates for the Ph.D. degree are required to continually:
(iii) Participate and present his advancement in his own research topic in the research group
seminar in M.F with students’ advisor (Chem 860/861/960/961 Organic Chemistry Group Seminar,
Chem 862/863/962/963 Inorganic Chemistry Group Seminar, Chem 864/865/964/965 Physical
Chemistry Group Seminar, Chem 866/867/966/967 Analytical Chemistry Group Seminar); seminar
organized by a student’s research group with their research advisors.
- Students must present a seminar in Graduate Research Seminar (GRS) or Graduate Research
Conference (GRC) (Chem 868/968 GRS) or make one presentation at the annual KKU Graduate
School Symposium or an oral presentation at a regional or national research meeting

Course List
1. Core Courses
Organic chemistry
Chem 711

Physical Organic Chemistry

Chem 712

Spectroscopic Organic Structure Determination

Inorganic chemistry
Chem 721

Advanced Inorganic Chemistry I

Chem 722

Advanced Inorganic Chemistry II

Physical Chemistry
Chem 731

Quantum Structure and Dynamics I

Chem 732

Chemical Thermodynamics

Analytical Chemistry
Chem 741

Separation Techniques

Chem 742

Spectroscopic Analytical Techniques
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1. Elective Courses
Organic chemistry
Chem 811

Advanced Organic Chemistry I

Chem 812

Advanced Organic Chemistry II

Chem 813

Advanced Synthetic Chemistry

Chem 814

Selected Topics in Organic Chemistry

Inorganic chemistry
Chem 821

Inorganic Chemistry Synthesis

Chem 822

Radiation and Nuclear Chemistry

Chem 823

Group Theory and Applications

Chem 824

Selected Topics in an Inorganic Chemistry

Physical Chemistry
Chem 831

Chemical Kinetics and Reaction Dynamics

Chem 832

Statistical Thermodynamics

Chem 833

Quantum Structure and Dynamics II

Chem 834

Selected Topics in Physical Chemistry

Analytical Chemistry
Chem 841

Environmental Analytical Chemistry

Chem 842

Electroanalysis

Chem 843

Bioanalytical Chemistry
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Chem 844

Selected Topics in analytical Chemistry

2. Required Field Experience Component (if any) (e.g. internship, cooperative program, work
experience)
Summary of practical, clinical or internship component required in the program. Note: see Field
Experience Specification
N. A
a. Brief description of field experience activity
b. At what stage or stages in the program does the field experience occur? (e.g. year, semester)
c. Time allocation and scheduling arrangement. (e.g. 3 days per week for 4 weeks, full time for
one semester)
d. Number of credit hours (if any)
3. Project or Research Requirements (if any)
Summary of any project or thesis requirement in the program. (Other than projects or
assignments within individual courses) (A copy of the requirements for the project should be
attached.)
To obtain Ph. D. in chemistry, the student must successfully complete 42 credit hours.
Student will design research project according to his specialization (Analytical, Inorganic, Organic
and Physical Chemistry) under his supervisor.
The work in Ph. Thesis extended over three semester, and the student is granted grade after sixth
semester.
a. Brief description
the student is assigned, with two or more faculty, for carrying out research based thesis, which
simulates the real working condition / career oriented to which student will exposed after
acquiring Ph.D. Specialization thesis should be comprehensive and includes all necessary
preliminary field studies analytical, or inorganic, or organic or physical chemistry.
Student will allow to submit his thesis at the end of sixth semester. In addition, there will be a
presentation for reporting final thesis work by student to present before committee. The
student will orally examined and evaluated based on his specialization work, as well as oral
discussion by evaluation committee
b. List the major intended learning outcomes of the project or research task.
- Acquires professional-level knowledge and expertise in his/her chosen area of
specialization.
- Demonstrate competence in identifying a significant scientific problem.
-

Learn to independently build on their knowledge in their chosen area from the literature
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-

and other sources, as needed, for their continued education and professional activities.
Develop professional competence in presenting scientific results and conclusions, in
written and oral forms.
Construct research design
Contribute new knowledge via the thesis or dissertation, and through original scientific
publications by professional expertise.
Demonstrate efficient problem-solving skills and ability to think critically to address
problems in analytical, inorganic, organic and physical chemistry.
Implement and interpret results to reach literature in chemistry field

-

Work effectively both as an individual and as a collaborative team member.

-

Solve problems through creative scientific experimentation, data analysis, and evaluation.

-

c. At what stage or stages in the program is the project or research undertaken? (eg. level)
The student will register for research project at the 3rd semester.
d. Number of credit hours (if any)
21 Cr.Hr
e. Description of academic advising and support mechanisms provided for students to complete
the project.
- Project guidance by the faculty guide in the field of chosen area of study by student.
- Providing students all relevant guidelines from the basic level to the advanced stage for
the completion of research project.
- Periodical evaluation /meeting with supervisors
- Aiding the students to suggest a plan for research project steps including a time schedule.
- Provision of IT facilities, computers, software program related to specialized project,
laboratories and workshops.
- Progress reports to submitted and a mid – term project security will be held in order to
check his proper direction of his project.
f. Description of assessment procedures (including mechanism for verification of standards)
iSubmission of Ph. Thesis including the following titles:
- introduction
- literature survey
- problem definition and significance of the research
- research objectives
- research methodology
- results and discussions
- conclusion and recommendation
- references
iiFinal presentation to examiners
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4. Learning Outcomes in Domains of Learning, Assessment Methods and Teaching Strategy
Program Learning Outcomes, Assessment Methods, and Teaching Strategy work together and are
aligned. They are joined together as one, coherent, unity that collectively articulate a consistent
agreement between student learning and teaching.
The National Qualification Framework (NQF) provides five learning domains. Learning outcomes
are required in the first four domains and some programs may also require the Psychomotor
Domain.
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable learning outcomes required in each of the learning
domains. Second, insert supporting teaching strategies that fit and align with the assessment
methods and intended learning outcomes. Third, insert appropriate assessment methods that
accurately measure and evaluate the learning outcome. Each program learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an
integrated learning and teaching process.

1.0
1.1

1.2

1.3

1.4

2.0
2.1
2.2

NQF Learning Domains
Teaching
and Learning Outcomes
Strategies
Knowledge
By completion the program the graduates will be able to:
Demonstrate thorough understanding of
knowledge and developments in one or
more subareas of chemistry
Cognize the latest achievements of
Lecture
scientific research and technological
Research project
developments in chemistry
Laboratories
Demonstrate in depth knowledge that
Flipped classroom
how to carry independent chemistry
research
Acquire the practical knowledge of
research conducted in industry and
related chemistry fields
Cognitive Skills
By completion the program the graduates will be able to:

Assessment
Methods

Apply advanced theoretical insights of
chemistry to develop community
Develop creative analysis and innovative
solutions for chemistry problems

Final exam
Midterm exam
Assignments
Presentation
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Research project
Laboratories
Classroom

Final Exam
Midterm exam
Assignment
presentation
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2.3

2.4
2.5
3.0

3.1

3.2

3.3

3.5

3.6
4.0
4.1

4.2
4.3
5.0
5.1
5.2

Construct research design, implement
discussions
and interpret results to reach literature
problem solving
in chemistry field
sessions
Case Study
Characterize materials, evaluate
Flipped Classroom
functional properties and propose their
applications in chemistry field
Use effectively modern instrumental
analysis
Interpersonal Skills & Responsibility
By completion the program the graduates will be able to:
Act consistently with a high level of
autonomously to apply a range of
inspection and investigation techniques,
including both innovative and standard
techniques
Takes full responsibility to select and
manage his own research
Research project
Demonstrate the role of the team in a
Discussion
professional settings and practice to
Lecture
solve problems
Interactive teaching
sessions
Thorough understand the ethical,
historic, philosophical, and
environmental dimensions of problems
and issues facing chemists
Takes initiative in raising deficiencies in
existing codes of practice for possible
review and amendment
Communication, Information Technology, Numerical
By completion the program the graduates will be able to:
Use professionally the information
technology and digital learning
resources
Communicate the findings of scientific
Research project
research in written and oral
Lecture
presentation
Use of numerical skills to draw
conclusions and recommendations
Psychomotor
N. A
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Research Presentation

Group discussion
Presentations
Reports
publications

Report
Presentation
Publications
Original research
Proposal
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Program Learning Outcomes Mapping Matrix

Chem 813

Chem 814

Chem 721

Chem 722

Chem 821

Chem 822

Chem 823

Chem 824

Chem 731

Chem 732

Chem 831

Chem 832

Chem 833

Chem 834

Chem 741

Chem 742

Chem 841

Chem 842

Chem 843

Chem 844

Chem 990

1.3

Chem 812

1.2

Chem 811

1.1

Chem 712

1

Course Offerings
NQF Learning
Domains and
Learning Outcomes
Knowledge
Demonstrate
thorough
understanding of
knowledge and
developments in
one or more
subareas of
chemistry
Cognize the latest
achievements of
scientific research
and technological
developments in
chemistry
Demonstrate in
depth knowledge
that how to carry
independent
chemistry research

Chem 711

Identify on the table below the courses that are required to achieve the program learning outcomes. Insert the program learning
outcomes, according to the level of instruction, from the above table below and indicate the courses and levels that are required
to teach each one; use your program’s course numbers across the top and the following level scale. Levels: I = Introduction P =
Proficient A = Advanced (see help icon)

A

A

P

A

A

P

P

A

P

P

P

P

P

A

P

P

A

P

A

A

P

A

A

P

A

P

A

P

A

A

P

P

A

A

P

A

P

P

A

P

P

A

P

A

A

P

A

P

P

A

P

A

P

A

A

A

P

A

A

P

A

P

P

A

P

P

A

P

A

A

A

A

A

P

A

A

P

A

A

P

A

P

A

A

P

A

A

P

P

A

P

P

P

A

A

P

A

A

P

A

A

P

A

A

Chem 990

A

Chem 844

P

Chem 843

A

Chem 842

A

Chem 841

A

Chem 742

P

Chem 741

A

Chem 834

P

Chem 833

P

Chem 832

Chem 822

A

Chem 831

Chem 821

A

Chem 732

Chem 722

P

Chem 731

Chem 721

A

Chem 824

Chem 814

A
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Chem 823

Chem 813

2.3

Chem 812

2.2

Chem 811

2.1

Chem 712

2

Chem 711

1.4

Course Offerings
NQF Learning
Domains and
Learning Outcomes
Acquire the
practical
knowledge of
research
conducted in
industry and
related chemistry
fields
Cognitive Skills
Apply advanced
theoretical insights
of chemistry to
develop
community
Develop creative
analysis and
innovative
solutions for
chemistry
problems
Construct research
design, implement
and interpret
results to reach
literature in
chemistry field

P

P

A

P

P

A

P

A

A

A

A

A

P

A

P

P

A

A

A

A

P

P

P

A

A

P

P

A

P

A

A

A

A

P

P

P

A

A

A

P

A

P

A

A

A

A

P

A

A

A

P

A

P

A

P
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Chem 812

Chem 813

Chem 814

Chem 721

Chem 722

Chem 821

Chem 822

Chem 823

Chem 824

Chem 731

Chem 732

Chem 831

Chem 832

Chem 833

Chem 834

Chem 741

Chem 742

Chem 841

Chem 842

Chem 843

Chem 844

Chem 990

3.2

Chem 811

3.1

Chem 712

3

Chem 711

2.4

Course Offerings
NQF Learning
Domains and
Learning Outcomes
Characterize
materials, evaluate
functional
properties and
propose their
applications in
chemistry field
Interpersonal Skills
& Responsibility
Act consistently
with a high level of
autonomously to
apply a range of
inspection and
investigation
techniques,
including both
innovative and
standard
techniques
Takes full
responsibility to
select and manage
his own research

A

A

P

A

A

P

A

A

A

P

P

P

P

A

A

A

A

P

A

A

A

A

A

P

A

P

A

P

A

A

P

P

A

P

A

P

P

P

A

A

A

A

P

A

A

A

A

P

P

A

A

A

P

A

A

P

A

A

A

A

A

P

P

A

A

A

A

P

A

A

A

A

P

P

A
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4

Chem 811

Chem 812

Chem 813

Chem 814

Chem 721

Chem 722

Chem 821

Chem 822

Chem 823

Chem 824

Chem 731

Chem 732

Chem 831

Chem 832

Chem 833

Chem 834

Chem 741

Chem 742

Chem 841

Chem 842

Chem 843

Chem 844

Chem 990

3.5

Chem 712

3.4

Chem 711

3.3

Course Offerings
NQF Learning
Domains and
Learning Outcomes
Demonstrate the
role of the team in
a professional
settings and
practice to solve
problems
Thorough
understand the
ethical, historic,
philosophical, and
environmental
dimensions of
problems and
issues facing
chemists
Takes initiative in
raising deficiencies
in existing codes of
practice for
possible review
and amendment
Communication,
Information
Technology,
Numerical

A

A

P

A

P

A

P

A

P

P

P

P

P

A

A

A

A

P

A

A

A

P

P

P

A

A

A

P

A

A

A

P

A

P

P

P

P

P

A

A

A

A

P

A

A

A

P

P

A

A

A

A

P

A

P

P

P

A

A

P

P

A

P

A

A

A

A

P

A

A

A

P

A

A

A
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5
5.1
5.2

Chem 811

Chem 812

Chem 813

Chem 814

Chem 721

Chem 722

Chem 821

Chem 822

Chem 823

Chem 824

Chem 731

Chem 732

Chem 831

Chem 832

Chem 833

Chem 834

Chem 741

Chem 742

Chem 841

Chem 842

Chem 843

Chem 844

Chem 990

4.3

Chem 712

4.2

Chem 711

4.1

Course Offerings
NQF Learning
Domains and
Learning Outcomes
Use professionally
the information
technology and
digital learning
resources
Communicate the
findings of
scientific research
in written and oral
presentation
Use of numerical
skills to draw
conclusions and
recommendations
Psychomotor

P

A

P

A

A

A

P

A

A

A

A

A

P

A

P

A

A

P

A

A

A

A

A

A

A

P

A

P

A

P

P

P

A

P

A

P

A

P

A

P

P

A

P

P

A

A

P

P

A

A

P

A

P

P

P

P

P

P

P

P

P

P

A

P

A

A

P

P

P

P

P

P

P

A
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5. Admission Requirements for the program
To general requirement listed in
Handbook or bulletin description of admission requirements including any course or experience
prerequisites.
Students must pass GRE with at least 50% and written exam of department.
6. Attendance and Completion Requirements
Attach handbook or bulletin description of requirements for:
a. Attendance.
b. Progression from year to year.
c. Program completion or graduation requirements.
d. publication of at least two scientific papers in specialized journals listed ISI.
E. Regulations for Student Assessment and Verification of Standards
What processes will be used for verifying standards of achievement (eg., verify grading samples of
tests or assignments? Independent assessment by faculty from another institution) (Processes may
vary for different courses or domains of learning.)
- Student portfolio, it will consist of graded materials from classes or research activity that can
be evaluated and assessed using learning outcomes.
- Student will produces thesis as part of their degree requirement use element of that work or
related research papers as the items used for assessment
- Students orally defending their thesis are encouraged to use that presentation as
assessment media for learning outcomes.
- Evaluation of sample student’s achievements is done by an independent faculty member.

F Student Administration and Support
1. Student Academic Counseling
Describe arrangements for academic counseling and advising for students, including both scheduling
of faculty office hours and advising on program planning, subject selection and career planning
(which might be available at college level).
- Committee of student affairs at faculty and department level.
- Forming committees’ for student’s orientation.
- Announce 5 office hours for each faculty member to be part of academic supervision and
scientific assistance.
- Faculty member help and support students solving problems
- Faculty member advice students planning their career,
- The availability of full information about department and its members and their contact
information
- The availability of full information about study plan and courses taught.

2. Student Appeals
Attach regulations for student appeals on academic matters, including processes for consideration
of those appeals.
Guide of Student right and responsibility of students
G. Learning Resources, Facilities and Equipment
1a. What processes are followed by faculty and teaching staff for planning and acquisition of
textbooks, reference and other resource material including electronic and web based resources?
a. Adopting relevant textbook recommended by King Khalid University, Academic
department & the Curriculum Committee.
b. Curriculum committee will review the appropriateness of the required and
recommended textbooks by KKU IE department
c. Concerned departments and faculty are consulted for this matter then approval is
sought from the departmental board, curriculum committee and College Board.
d. Writing laboratory manuals and some other textbooks by faculty and reviewing them
with independent advice before approval and continually updating them every 2 to 3
years.
e. Posting courses on the web Blackboard.
1b. What processes are followed by faculty and teaching staff for planning and acquisition resources
for library, laboratories, and classrooms.
a. Faculty member decide textbooks that used in his courses, and make a list and submit
to curriculum committee.
b. The curriculum committee is responsible to evaluate the adequacy of resources for
library, laboratories, and classrooms textbooks, and reference materials for each
course and units. The postgraduate committee ensures that the resources are
suitable for teaching & learning.
c. Required resources by different disciplines are to be discussed in the departmental
board meetings and to be sent to the dean or responsible vice deans.
d. Requests for resource improvement are regularly included in the annual course
reports
2. What processes are followed by faculty and teaching staff for evaluating the adequacy of
textbooks, reference and other resource provisions?
Committees are formed to inspect the current textbook and compare it to the most recent
textbooks in the field. The departmental board and curriculum committee and higher
academic councils in the university will approve the new book selected.
Survey Evaluation faculty member for learning resources.
2. What processes are followed by students for evaluating the adequacy of textbooks,
reference and other resource provisions?
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a) Course evaluation by students
b) Written and oral feedback from the students.
3. What processes are followed for textbook acquisition and approval?
College board approves the required textbook upon the recommendations of the Curriculum
committee based on the recommendations coming from departmental board meetings,
course coordinators, and unit coordinators
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H. Faculty and other Teaching Staff
1. Appointments
Summarize the process of employment of new faculty and teaching staff to ensure that they are
appropriately qualified and experienced for their teaching responsibilities.
a. Distinguished graduates are employed as demonstrators in the department then they
are given scholarships for national or international Masters and PhD or fellowship
degrees, after that they are employed as faculty members after verification of their
credentials.
b) For faculty staff
a. First, Identify the needs of members of the faculty staff in accordance with the
Scientific specialization
b. The recruitment process usually starts with announcement of the available positions
through the KKU jobs website, the university website as well as searching in
conferences and personal contact of qualified faculty. The announcements include
the job title and means to apply, while the other details can be obtained from the
regulations of the Ministry of Education or the regulations of the Ministry of Civil
Service on the University website.
c. A departmental faculty application committee inspects the resumes of the applicants
and verifies their credentials and experience in teaching and research.
d. Applicants are interviewed by senior academic administrators
e. Presentations on topics of interest are made in the department and evaluated by the
departmental board
2. Participation in Program Planning, Monitoring and Review
a. Explain the process for consultation with and involvement of teaching staff in monitoring program
quality, annual review and planning for improvement.
a. Individual faculty members & coordinators and the group/team as a whole review
annually by the curriculum committee and within the divisions of the department the
program.
b. Curriculum subcommittees and departmental committees are formed to look into the
recommendations of various divisions and to make a final proposal
c. The revised program is discussed in the College Board before approval.
d. One course coordinators is assigned by the head of department and is responsible for
monitoring the course quality formal meeting of course organizers and student
representatives
e. Course improvement committee meets regularly to revise the course content and
methods of teaching & assessment
f. Course coordinator prepare the course report by the end of each semester
containing student’s achievement, and action plan for course improvement.
g. Program coordinator prepare annual program report at the end of academic year,
including all branches where program is offered.
h. Annual program report discussed in departmental board, and action plan to
Program Specifications, Ramadan 1438H, June 2017.

Page 29

improvement program.
b. Explain the process of the Advisory Committee (if applicable)
Advisory Board is in processing formation.
3. Professional Development
What arrangements are made for professional development of faculty and teaching staff for:
a. Improvement of skills in teaching and student assessment?
- Encourage the faculty members to attend conferences and workshops to use them for their
promotions
- Workshops for various aspects of academic development are conducted frequently over the
academic year for the exchange of ideas.
- Peer consultation in teaching is conducted over academic year for the faculty upon their
request.
- Launch talks and seminars in the department.
- Students, graduate and alumni feedback.
b. Other professional development including knowledge of research?
- Research and publishing of findings in the educator’s field of expertise is encouraged.
- Launch the talks and seminars in the department and the university
- Invite specialist professors to throw some lectures in the department
- Training plan for developing teaching skills and improvement of the faculty by the
department in the end of semester after proper evaluation of the course.
- Workshops run by experts are conducted frequently throughout the academic year on
emerging teaching and learning strategies.
- Sponsoring grants for research and innovation in teaching and learning are offered.
- Faculty members attend conferences, workshops and sabbatical leaves to enhance their
knowledge of research in the field of teaching.
4. Preparation of New Faculty and Teaching Staff
Describe the process used for orientation and induction of new, visiting or part time teaching staff
to ensure full understanding of the program and the role of the course(s) they teach as components
within it.
- The orientation includes a detailed briefing and two follow up meetings with the department
chair, reading faculty handbook to understand the mission and philosophy of KKU,
department and program and to become familiar with policies and procedures.
- All new faculties are assigned a trained mentor as an advisor for their first year employment
- Class observations are done to better understand the institution’s teaching methodology.
- Introduce the department’s program and described its courses.
- Conducting awareness workshop for the new faculty members.
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-

A new faculty will be in contact with head of department.
Head of department will help new faculty members to assign the course time schedule,
textbook, written exam rules, assessment procedure, etc.
Introduce the internal regulations of the university.
Hold workshops to introduce the college.
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5. Part Time and Visiting Faculty and Teaching Staff
Provide a summary of Program/Department/ College/institution policy on appointment of part
time and visiting teaching staff. (i.e. Approvals required, selection process, proportion of total
teaching staff etc.)
Not applicable until now, because it is a new program.

I. Program Evaluation and Improvement Processes
1. Effectiveness of Teaching
a. What QA procedures for developing and accessing learning outcomes?
- Faculty member attend training courses conducted by specialists in teaching and learning
strategies
- Survey’s to evaluate the different courses
- Survey’s to evaluate the faculty member by students
- Internal workshops in the department
- Strategies on how to effectively teach of learning styles are outlined by faculty member in
his set of goals and objectives at the beginning of academic year and then reviewed at the
end of year during the performance evaluation
b. What processes are used for evaluating the skills of faculty and teaching staff in using the
planned strategies?
- Survey of student evaluation course
- Peer reviews
2. Overall Program Evaluation
a. What strategies are used in the program for obtaining assessments of the overall quality of the
program and achievement of its intended learning outcomes:
(i) From current students and graduates of the program?

- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students
- Survey of Evaluation students experience
- Survey of Alumni evaluation program
(ii) from independent advisors and/or evaluator(s)?.
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- Independent reviewer
- Advisory Board
(iii) From employers and other stakeholders.
- Survey for employers to know the quality of graduates

Attachments:
1. Copies of regulations and other documents referred to in template preceded by a table of
contents.
2. Course specifications for all program courses including field experience specification if
applicable.

Authorized Signatures
Dean/Chair
Program Dean
or Program
Chair
Main Campus

Name
Ali AlShatti

Title

Signature

Date

Prof

Assistant
Program Chair
Branch 1

Mohamed

prof./Head of

Asiri

Department of
Chemistry
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Department of Chemistry

Course Specification
Organic Chemistry Track

المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Physical Organic Chemistry
Chem 711

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: Oct. 2018

A. Course Identification and General Information
1. Course title and code: Physical Organic Chemistry Chem 711 / Core
2. Credit hours: 3
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. Chemistry
4. Name of faculty member responsible for the course:
Prof. Ayman Salah
5. Level/year at which this course is offered: 1st year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
1. College of Science, Main Campus (Male), Abha
2. College of Science, King Abdullah Road Campus (Female), Abha

9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning

(self-learning)

40%

What percentage?
√

d. correspondence
f. other

What percentage?

What percentage?

20%

What percentage?
√

What percentage?

40%

Comments:
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B Objectives
1. What is the main purpose for this course?
The aim of the course is to enable students to advanced physical organic techniques to come up with
viable mechanisms, solve mechanistic problems, and rationalize outcomes of organic reactions.
It includes recognizing they function in more detail to gain a better apply of physical organic
principles. The course will also be devoted to examining how aspects of physical organic chemistry
such as steric effects, stereo electronic effects, conformation analysis, orbital symmetry,
thermodynamics and kinetics, can be used to rationalize the progress and outcomes of organic
reactions.
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description: The goal of this course is to mediate the principles of the relationships between
structure and reactivity of organic molecules. These will include a review on structure, energy, and
solvation and the influence of substituents on reactivity and activity; steric effects, stereo electronic
effects, conformation analysis, orbital symmetry, thermodynamics and kinetics The course is
designed to dissect the different forces of molecules to increase the understanding of reactivity. This
knowledge will help the organic chemistry student to pick appropriate solvents and reactants for
chemical conversion and stimulate new ideas applicable for their research. The student will have the
opportunity to present an important topic of physical organic chemistry. Additionally, we will
discuss selected chemistry and biochemistry highlights.
1. Topics to be Covered
List of Topics
o
o

1-Molecular Structure and Thermodynamics
A) Introduction to Strain and Stability of organic
compounds
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No. of
Weeks
1

Contact hours
3
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o
o

B) Solutions and Non-Covalent Binding Forces
Molecular Recognition and Supramolecular Chemistry

1

3

2

6

2

6

C) Organic Reaction Mechanisms, Part 2: Substitutions at
Aliphatic Centers and Thermal Isomerization’s /
Rearrangements

2

6

D) Organotransition Metal Reaction Mechanisms and
Catalysis
E) Organic Reactions in Ionic Liquid

2

6

3- Electronic Structure: Theory and Applications

2

6

2-Reactivity, Kinetics, and Mechanisms
o
o
o
o
o

A) Energy Surfaces and Kinetic Analyses
Experiments Related to Thermodynamics and Kinetics
Catalysis
B) 1-Organic Reaction Mechanisms, Part 1: Reactions
Involving Additions and/ or Eliminations
2- The Factors Determining Reactivity in Nucleophilic Substitution

o
o

o
o
o
o

o

A) Advanced Concepts in Electronic Structure Theory
B) Thermal Pericyclic Reactions

o
o

C) Isotope Effects and Hammett Parameters

1

3

o

4- research project

2

6

2. Course components (total contact hours and credits per semester):
Lecture

Tutorial
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Studio

Practical

Other:

Total
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Contact
Hours
Credit

Planed
Actual
Planed
Actual

45
45
3
3

-

-

-

-

3. Additional private study/learning hours expected for students per week.

45
45
3
3
3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column:
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes. Third,
insert appropriate assessment methods that accurately measure and evaluate the learning
outcome. Each course learning outcomes, assessment method, and teaching strategy ought to
reasonably fit and flow together as an integrated learning and teaching process. (Courses are not
required to include learning outcomes from each domain.)
Code
#
1.0

NQF Learning Domains
And Course Learning Outcomes

Course Teaching
Strategies

Course
Assessment
Methods

Knowledge

Quizzes

1.1

Recognize the electronic structure theory and
predict the geometric structure, reactivity
and other properties of organic molecules
and to apply qualitative theoretical
models to describe pericyclic reactions.

Lecture
Animation and videos
Classroom Discussion

Homework
Assignments
Oral
presentation and
Seminars

Distinguish between various techniques for
the determination of mechanisms of organic
reactions and describe different types of
reactive intermediates.
1.2

Quizzes
Homework
Lecture
Classroom discussion

Assignments
Oral
presentation and
Seminars
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Outline the fundamental concepts of
chemical and biochemical catalysis

Quizzes
Homework
Lecture
Discussion

1.3

Assignments
Oral
presentation and
Seminars

Describe the free energy relationships
(Hammet and Curtin) and isotope effects

Quizzes
Homework
Lecture
Discussion

1.4

Assignments
Oral
presentation and
Seminars

2.0

Cognitive Skills

Quizzes
Lecture
2.1

2.2

2.3

2.4

Solve mechanistic physical organic
problems using various techniques.
Apply the aspects of physical organic
chemistry such as steric effects, stereo
electronic effects, conformation analysis,
orbital symmetry, thermodynamics and
kinetics.
Apply advanced concepts of chemical and
biochemical catalysis
Analyze free energy and isotope effects
using Hammet and Curtin principles.
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Classroom discussion

Lecture
Classroom discussion

Homework
Assignments
Quizzes
Homework
Assignments

Lecture

Quizzes

Classroom discussion

Homework

Lecture

Quizzes

Classroom discussion

Homework
Page 6

3.0

Interpersonal Skills & Responsibility

Show ethical principles and responsibility in
self-learning, group work, and leadership.
3.1

4.0

Team learning and
group discussions
activities

Continuous
Assessment in
classroom
activities

Communication, Information Technology, Numerical

Assessment in
classroom
activities
4.1

Operate several technology tools to locate
and retrieve information

Team learning and
group discussions
activities

Oral
presentation and
Seminars

4.2

Use a full range of IT skills to search the
internet about topics related to contents of
the course.

Team learning and
group discussions
activities

Continuous
Assessment in
classroom
activities
Oral
presentation and
Seminars

5.0
5.1
5.2

Psychomotor
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5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
4
5
6
7

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Research
Presentation
Homework Original Research
Proposal
Oral Presentation
Midterm Paper
Midterm Examination
Written Final Exam

Week Due

Proportion of Total Assessment





55%



7

15%

According Schedule
of final exam

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
E Learning Resources
1. List Required Textbooks
1- Modern Physical Organic Chemistry” by Eric V Anslyn and Dennis A Dougherty, 2006.

2- March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, , Michael B.
Smith, 7th Edition, ISBN: 978-0-470-46259-1, 2013.
2. List Essential References Materials (Journals, Reports, etc.)
Journal physical organic chemistry
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
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4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.
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F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: Prof Ayman Salah
Signature: _Aymen Salah_______ Date Specification Completed: __10/2018_
Program Coordinator: Prof. Mohamed Tlili
Signature: _Mohamed Tlili_______
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Spectroscopic Organic Structure Determination
(Chem 712)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April 2019

A. Course Identification and General Information
1. Course title and code: Spectroscopic Organic Structure Determination Chem 712
2. Credit hours: 3h
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course: Prof. Samir Bondock
5. Level/year at which this course is offered: 1st Year
6. Pre-requisites for this course (if any): none
7. Co-requisites for this course (if any): none
8. Location if not on main campus: Main Campus (Male) & KingAbdullah Road Campus (Female)
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√ What percentage?

b. blended (traditional and online)

What percentage?
√

c. e-learning
d. correspondence
f. other

(self-learning)

40%

What percentage?

20%

What percentage?
√

What percentage?

40%

Comments:
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B Objectives
1. What is the main purpose for this course?
The goal of this course is to enable students to elucidate the chemical structure of unknown organic
compounds using modern techniques of spectroscopy. This course will support students to recognize
new techniques and application in mass spectrometry and identify the structure of more complicated
organic compounds by using different spectroscopic tools (2D and 3D NMR, and MS). Further,
assign the stereochemistry of organic compounds by using 2D-NMR (COSY, HSQC, HMBC,
NOESY, ROESY, TOCSY) and realize the characterization of chemical structures of compounds by
applying multinuclear magnetic resonance spectroscopy (1D 15N, 19F, 29Si, 31P-NMR) as well as solid
state NMR tools. Students will learn also new techniques such as diffuse reflectance (DR) UV-Vis,
Near IR spectroscopy (NIRs) and Solid NMR (13C, 29Si, …)
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course)..
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
This course covers advanced applications of modern techniques of spectroscopy used in structural
elucidation of complicated organic compounds including Near-IR; MS; solid and liquid NMR (1D,
2D and 3D). This course will discuss also diffuse reflectance UV-Vis and advanced applications.
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1. Topics to be Covered
List of Topics
1. Introduction for different spectroscopic techniques
2. Mass spectrometry
Desorption Ionization Methods: Field Desorption Ionization - Fast
Atom Bombardment Ionization - Plasma Desorption Ionization Laser Desorption Ionization Evaporative Ionization Methods:
Thermospray Mass Spectrometry - Electrospray Mass
Spectrometry
Mass Analyzers: Time-of-Flight Mass Spectrometer - Fourier
Transform Mass Spectrometer' - Tandem Mass Spectrometry
Advanced applications of Mass Spectra: Interpretation of MS of
proteins and polymers,
3. NMR
Introduction to simple and complex spin system
Multinuclear magnetic resonance spectroscopy
15
N, 19F, 29Si, 31P and applications.
1D solid NMR for 13C and 29Si and applications
Advanced 2D NMR and applications
3D NMR and applications
4. UV-Vis
UV-Vis Diffuse reflectance Spectroscopy
5. Near-infrared Spectroscopy
Advanced applications of Near-infrared Spectroscopy (NIRS)

No. of
Weeks
2

Contact
hours
6

1

3

1

3

1

3

2

6

2
3
1
1

6
9
3
3

1

3

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

45
45
3
3

Tutorial
0

Laboratory/
Studio
0

Practical
0

3. Additional private study/learning hours expected for students per week.
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Total
45
45
3
3

3 Hours
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy

On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes. Third,
insert appropriate assessment methods that accurately measure and evaluate the learning
outcome. Each course learning outcomes, assessment method, and teaching strategy ought to
reasonably fit and flow together as an integrated learning and teaching process. (Courses are not
required to include learning outcomes from each domain.)
Code
#
1.0

1.1

NQF Learning Domains
And Course Learning Outcomes
Knowledge

Identify the structure of complicated organic
 Formal lecture
compounds by using different spectroscopic
 Interactive
tools (Near-IR, 1H NMR, 13C NMR, " 1D
lectures
and 2D." and MS).

1.2

Recognize the difference of NMR
techniques in solution and in Solid state.

2.0

Cognitive Skills

2.1
2.2

Course Teaching
Strategies

Apply the advantage of different modern
spectroscopic techniques.
Discover new applications of different
modern spectroscopic techniques.

2.3

Summarize the characteristic features for
each spectroscopic technique.

3.0

Interpersonal Skills & Responsibility

3.1

Demonstrate the ability to work under
pressures. Individually and in group
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 Formal lecture
 Interactive
lectures
 Self-learning
using web-sites
aid

Course Assessment
Methods

 Quizzes
 homework
assigned
 Presentation of
seminar
 Final
examination
 Quizzes
 homework
assigned
 Presentation of
seminar
 Final
examination

 Interactive
lectures
 Group discussion
 Brain storming
sessions
 Problem-Solving
and home-work
assignments

 Quizzes
 homework
assigned
 Presentation of
seminar
 Final
examination

group discussions
activities.

Continuous
Assessment in
Page 5

classroom
activities

3.2

Develop self confidence

4.0

Communication, Information Technology, Numerical

4.1
4.2
5.0
5.1
5.2

Evaluate information from a variety of
sources
Operate several technology tools to locate
and retrieve information.
Psychomotor
NA

Research proposal
group discussions
activities.
NA

NA

5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
4
5
6
7

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Research
Presentation
Homework Original Research
Proposal
Oral Presentation
Midterm Paper
Midterm Examination
Written Final Exam

Week Due

Proportion of Total Assessment





55%



7

15%

According Schedule
of final exam

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 10 Hours per week to provide consultation and academic advice
for students.
E Learning Resources
Course Specifications, Ramadan 1438H, June 2017.
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1. List Required Textbooks
Spectrometric Identifiaction of Organic Compounds 8th Edition , Robert M. Silverstein,
Francis X. Webster, David J. Kiemle, David L. 2014.
Solid-State NMR: Basic Principles and Practice, David C. Apperley, Robin K. Harris
2012.
2. List Essential References Materials (Journals, Reports, etc.)
“Basic One- and Two-Dimensional NMR Spectroscopy,” H. Friebolin, 5th Ed., VCH,
2010 (ISBN 3527327827).
Progress in Nuclear magnetic Resonance Spectroscopy Journal.
Applied Spectroscopy Reviews
NMR · 3D Analysis · Photopolymerization. Rainer Kimmich, Nail Fatkullin (auth.)
Series: Apvances in Polymer Science 170. Springer-Verlag Berlin Heidelberg, Year:
2004
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
https://www.chem.wisc.edu/areas/reich/chem605/
4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.
ChemDraw, ACDLAB, Scfinder.
NMR software such as Topspin and MestRe-C.
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F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access,etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: Prof. Samir Bondock
Signature: _____ Samir ______

Date Specification Completed: 16/4/2019

Program Coordinator: ___Prof. Mohamed TLILI_____________________________
Signature: ___MedMTlili______
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Date Received:_____28/04/2019
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)

Advanced Organic Chemistry I, Chem 811

Course Specifications
Institution: King Khalid University
College/Department: Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Advanced Organic Chemistry I, Chem 811
2. Credit hours: 3h
3. Program(s) in which the course is offered. Ph.D. Chemistry
(If general elective available in many programs indicate this rather than list programs)
4. Name of faculty member responsible for the course; Dr. Mahoumd Abboud
5. Level/year at which this course is offered: 2nd Year
6. Pre-requisites for this course (if any): none
7. Co-requisites for this course (if any): None
1. 8. Location if not on main campus: College of

Science, Main Campus (Male), Abha &
College of Science, King Abdullah Road Campus (Female), Abha
9. Mode of Instruction (mark all that apply):
a. Traditional classroom

√

b. Blended (traditional and online)
c. e-Learning

40%

What percentage?
√

d. Correspondence
f. Other (self-learning)

What percentage?

What percentage?

20%

What percentage?
√

What percentage?

40%

Comments:
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B Objectives
The aim of the course is to give advanced knowledge in organic chemistry and applications. After
successful completion of the course, students will be able to formulate multi-step syntheses of
organic molecules of moderate complexity, containing multiple functional groups, with some
knowledge of how to develop strategy based on considerations of structure and reactivity.
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web-based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
This course will focus on a deeper understanding of the structure and reactivity of organic molecules
with an emphasis on reaction mechanisms. It is a review of aspects of organic chemistry, covering
pericyclic reactions, aldol additions and condensation reactions, advanced nucleophilic substitution,
photochemistry, as well as introduction about the generation of free radicals.
1. Topics to be Covered
List of Topics
Carbanions and Other Carbon Nucleophiles
1. Carbanion Character of Organometallic Compounds & its Stability by
Functional Groups
2. Carbanions as Nucleophiles in SN2 Reactions
3. Substitution Reactions of Organometallic Reagents
Advanced Nucleophilic Substitution
1. Structural and Solvation Effects on Reactivity
2. Neighboring-Group Participation
Advanced Nucleophilic Substitution
3. Structure and Reactions of Carbocation Intermediates
Aldol Addition and Condensation Reactions
1. The General Mechanism
2. Control of Regio- and Stereoselectivity of Aldol Reactions of
Aldehydes and Ketones
3. Aldol Addition Reactions of Enolates of Esters and Other Carbonyl
Derivatives
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No. of
Weeks
2

Contact hours
6

1

3

1

3

2

6
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Aldol Addition and Condensation Reactions continued
4. The Mukaiyama Aldol Reaction
5. Control of Facial Selectivity in Aldol and Mukaiyama Aldol Reactions
6. Intramolecular Aldol Reactions and the Robinson Annulation
Addition Reactions of Imines and Iminium Ions
1. The Mannich Reaction
2. Additions to N-Acyl Iminium Ions
3. Amine-Catalyzed Condensation Reactions
Concerted Pericyclic Reactions
1.Cycloaddition Reactions
2.The Diels-Alder Reaction
Concerted Pericyclic Reactions continued
3. 1,3-Dipolar Cycloaddition Reactions
4. [2+2] Cycloaddition Reactions
Concerted Pericyclic Reactions continued
5. Electrocyclic Reactions
Concerted Pericyclic Reactions continued
6. Sigmatropic Rearrangements
Generation of Free Radicals
Photochemistry and applications
1. General Principles
2. Photochemistry of Alkenes, Dienes, and Polyenes
Photochemistry and applications continued
3. Photochemistry of Carbonyl Compounds
4. Photochemistry of Aromatic Compounds

1

3

1

3

1

3

1

3

1

3

1

3

1
1

3
3

1

3

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.
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Other:

Total
45
45
3
3

3 Hours
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes. Third,
insert appropriate assessment methods that accurately measure and evaluate the learning
outcome. Each course learning outcomes, assessment method, and teaching strategy ought to
reasonably fit and flow together as an integrated learning and teaching process. (Courses are not
required to include learning outcomes from each domain.)
Code
#
1.0
1.1

NQF Learning Domains
And Course Learning Outcomes
Knowledge

 Describe the formation free radicals.
 Describe Diels-Alder Reactions
1.2

2.0



Identify and name important organic
reactions such as Mannich Reaction.

 Explain in detail the outcome of
organic reactions
 Discuss organic reactions with

regard to mechanisms and
stereoselectivity.
 Apply advanced knowledge of
nucleophilic substitution on multistep synthesis.
 Discover different types of
photochemistry reactions

2.2

 Formal
Lecture
 Interactive
lecture
 Seminars
 Oral
presentations
 Self-learning
using web
sites aid.

Course Assessment
Methods

 Class work
including short
quizzes and
homwork.
Final Exams
 Seminars
 Oral
presentatio
ns

Cognitive Skills

 Apply organic reactions in multistep synthesis

2.1

Course Teaching
Strategies

 Formal
Lecture
 Interactive
lecture
 Seminars
 Oral
presentation
s
 Selflearning
using web
sites aid.

 Class work
including short
quizzes and
homwork(20 %)
.
 Two semisemester exams
(2x15%).
 Final Exams
(50%).

 Plan and evaluate multi-step organic
reaction sequences using basic
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retrosynthetic analysis
 Suggest alternative reagents and reactions
for performing desired organic
transformations.


3.0

Suggest methods to investigate mechanism
of reactions.

Interpersonal Skills & Responsibility

3.1

 Illustrate a kind relationship between
instructor and students.
 Show critical thinking and problemsolving skills.

3.2

 Show self-awareness and confidence.
 Demonstrate the ability to work in a team
environment and under pressure.

4.0
4.1

4.2

5.0
5.1
5.2

 Team learning
and group
discussions
activities.
 Exercises and
tutorial sessions.
 Oral
presentations
 Seminars

 Continuous
Assessment
in classroom
activities

Homework

Oral
presentations

Seminars

Communication, Information Technology, Numerical

 Communicate with teacher, ask questions,
solve problems
 use computers and chemistry software

 Illustrate chemical structures
stereochemistry and chemical reactions.

 Exercises and
tutorial sessions.
 Oral
presentations
 Seminars

 Team learning
and group
discussions
activities.

 Continuous
Assessment in
classroom
activities
 Homework
 Oral
presentations

Seminars

Psychomotor

N/A
N/A
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5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
4
5
6
7

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Research
Presentation
Homework Original Research
Proposal
Oral Presentation
Midterm Paper
Midterm Examination
Written Final Exam

Week Due

Proportion of Total Assessment

Continuous

55%


7

15%

According Schedule
of final exam

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
E Learning Resources
List Required Textbooks:
(1) “Advanced Organic Chemistry, 5th Edition, Part A: Structure and
Mechanisms.” F. A. Carey and R. J. Sundberg, Springer: 2008. ISBN: 0387683461
(2) “Advanced Organic Chemistry, 5th Edition, Part B: Reactions and Synthesis.”
F. A. Carey and R. J. Sundberg, Springer: 2008. ISBN: 0387683542
(3) "Frontier Orbitals and Organic Chemical Reactio ns." I. Fleming, Wiley: 2010.
ISBN: 0470746599
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2. List Essential References Materials (Journals, Reports, etc.)
 ACS Journals:
 Organic Letters
 Journal of the American Chemical Society
 The Journal of Organic Chemistry
 Wiley Journals
 Advanced Synthesis and Catalysis

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
 http://www.chemguide.co.uk/orgmenu.html
 https://chem.libretexts.org/Core/Organic_Chemistry

4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.
 SciFinder produced by Chemical Abstracts Service (CAS), is the most comprehensive
database for the chemical literature, indexing journal articles and patent records (and other
document types), as well as chemical substances and reactions. You can search by topic,
author, and substances by name or CAS Registry Number, OR use the editor to draw
chemical structures, substructures, or reactions.
 Chemdraw is a molecule editor , and is a tool for drawing 2D chemical structures and
reactions for use in coursework, presentations, posters or scientific papers.
 Organic Synthesis Exploration Tool (OSET) is a program for the retrosynthetic analysis of
target molecules. It is free software distributed under the GNU General Public License. Find
OSET at: http://ivan.tubert.org/caos/
 Molecular model.
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F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: __ Dr. Mahoumd Abboud _______________________
Signature: ____Abboud____ Date Specification Completed: __15/04/2019__________
Program Coordinator: ___Prof. Mohamed TLILI________________________
Signature: ___MedMTlili______
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Advanced Organic Chemistry II
(Chem 812)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Advanced Organic Chemistry II, Chem812
2. Credit hours: 3
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course: Dr. Ahmed Fouda
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any): None
7. Co-requisites for this course (if any): None
1. 8. Location if not on main campus: College of

Science, Main Campus (Male), Abha &
College of Science, King Abdullah Road Campus (Female), Abha
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning

(self-learning)

40%

What percentage?
√

d. correspondence
f. other

What percentage?

What percentage?

20%

What percentage?
√

What percentage?

40%

Comments:
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B Objectives
1. What is the main purpose for this course?
The aim of the course is to provide in-depth knowledge in advanced organic chemistry required for
planning, desinging and conducting organic reactions. The student will have depth knowledge about
understanding and conducting Alkylation of Enolates and Other Carbon Nucleophiles, Functional
Group Interconversion by Substitution, Including Protection and Deprotection, Reactions Involving
Carbocations, Carbenes, and Radicals as Reactive Intermediates and explain and apply organic
reactions on multistrp synthesis.

2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:The course covers several topics with the focus mainly the following areas: Methods for functional
group interconversion by Substitution Including Protection and Deprotection, Generation, properties
and alkylation of Enolates and Other Carbon Nucleophiles, Reactions Involving Carbocations,
Carbenes, and Radicals as Reactive Intermediates.

1. Topics to be Covered
List of Topics

No. of
Weeks

Contact hours

2

6

Alkylation of Enolates and Other Carbon Nucleophiles
-

Generation and Properties of Enolates and Other Stabilized
Carbanions
Alkylation of Ketone Enolates
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-

The Nitrogen Analogs of Enols and Enolates: Enamines and
Imine Anions
Functional Group Interconversion by Substitution, Including Protection and Deprotection
2
6
- Conversion of Alcohols to Alkylating Agents
- Introduction of Functional Groups by Nucleophilic Substitution at
Saturated Carbon
- Cleavage of Carbon-Oxygen Bonds in Ethers and Esters
- Interconversion of Carboxylic Acid Derivatives
Installation and Removal of Protective Groups
Reactions Involving Carbocations, Carbenes, and Radicals as Reactive Intermediates
2
6
-Reactions and Rearrangement Involving Carbocation Intermediates
-Reactions Involving Carbenes and Related Intermediates
-Reactions Involving Free Radical Intermediates
Reduction of Carbon-Carbon Multiple Bonds, Carbonyl Groups, and Other Functional Groups
3
9
- Addition of Hydrogen at Carbon-Carbon Multiple Bonds
- Catalytic Hydrogenation of Carbonyl and Other Functional
Groups
- Reduction Reactions Involving Hydrogen Atom Donors
Dissolving-Metal Reductions
- Reductive Deoxygenation of Carbonyl Groups
- Reductive Elimination and Fragmentation
Carbon-Carbon Bond-Forming Reactions of Compounds of Boron, Silicon, and Phosphorous
3
9
- Organoboron Compounds
- Organosilicon Compounds
- Organophosphorous Compounds
- Phosphonic and Phosphinic Acids
- Phosphonium Ylids & Salts
Applications of organophosphorus compounds
3
9
- Fertilisers
- Detergents & Soaps
- Pesticides

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed

Tutorial

45
45
3
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Laboratory/
Studio

Practical

Other:

Total
45
45
3
Page 4

Actual

3

3

3. Additional private study/learning hours expected for students per week.

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy

On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes. Third,
insert appropriate assessment methods that accurately measure and evaluate the learning
outcome. Each course learning outcomes, assessment method, and teaching strategy ought to
reasonably fit and flow together as an integrated learning and teaching process. (Courses are not
required to include learning outcomes from each domain.)
Code
#
1.0

NQF Learning Domains
And Course Learning Outcomes
Knowledge

Describe the generation and alkylation of
enolates.
1.1

1.2

1.3

Identify functional group interconversion by
substitution, including protection and
deprotection

Outline Reactions Involving Carbocations,
Carbenes and Radicals

Course Specifications, Ramadan 1438H, June 2017.

Course Teaching
Strategies

Course Assessment
Methods

 Lecture
 Animation and
videos
 Classroom
discussion
 Oral presentation
 Seminars

 Quizzes
 Homework
assignments
 Examinations

 Lecture
 Animation and
videos
 Classroom
discussion
 Oral presentation
 Seminars

 Quizzes
 Homework
assignments
 Examinations

 Lecture
 Animation and
videos
 Classroom
discussion
 Oral presentation

 Quizzes
 Homework
assignments
 Examinations

Page 5

 Seminars
 Lecture
 Animation and
videos
 Classroom
discussion
 Oral presentation
 Seminars

 Quizzes
 Homework
assignments
 Examinations

Explain the functional group
interconversions

 Lectures
 Animation and
videos
 Classroom
discussion

 Quizzes
 Homework
assignments
 Examinations

Explain Generation and alkylation of
Enolates.

 Lectures
 Animation and
videos
 Classroom
discussion

 Quizzes
 Homework
assignments
 Examinations

Explain Reactions Involving Carbocations,
Carbenes, an Radicals.

 Lectures
 Animation and
videos
 Classroom
discussion
 Lectures
 Animation and
videos
 Classroom
discussion

 Quizzes
 Homework
assignments
 Examinations

 Classroom
discussion
 Flipped classroom
 Group work

 Homework
assignments
 Case-study
assignment

 Classroom
discussion
 Case study

 Research
reports
 Oral

1.4

Elucidate of the fundamentals of the use of
Organoboron, Organosilicon and
Organophosphorous compounds in organic
synthesis and their applications

2.0

Cognitive Skills

2.1

2.2

2.3

2.4

Apply organoboron, organosilicon and
organophosphorous compounds in organic
synthesis

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in
self-learning, group work, and leadership
when appropriate.

4.0

Communication, Information Technology, Numerical

Exposure effectively with professionals.
4.1
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 Homework
assignments
 Examinations
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presentation
 Seminars
Deals professionally with computer and
internet skills.
4.2

Regenerate information from different
sources
4.3

 Classroom
discussion
 Case study

 Research
reports
 Oral
presentation
 Seminars

 Classroom
discussion
 Case study

 Research
reports
 Oral
presentation
 Seminars

 Classroom
discussion
 Case study

 Research
reports
 Oral
presentation
 Seminars

None

None

Acquire independent learning.
4.4

5.0
5.1

Psychomotor
None

5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
4
5
6

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Research
Presentation
Homework Original Research
Proposal
Oral Presentation
Midterm Paper
Midterm Examination

Week Due

Proportion of Total Assessment

Continuous

55%


7
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7

Written Final Exam

According Schedule
of final exam

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
E Learning Resources
1. List Required Textbooks



Advanced Organic Chemistry Rreactions and Synthesis, Francis A. Carey and Richard J.
Sundberj, 2007,5th ed. Springer
Phosphorous, Chemistry, Biochemistry and Technology, D. E. C. Corbridge, 2013, 6th
ed. CRC Press, Taylor & Francis Group.

2. List Essential References Materials (Journals, Reports, etc.)


March's Advanced Organic Chemistry, Reactions, Mechanisms, and Structure, Michael
B. Smith and Jerry March, 2007, 6th ed. A John Wiley & Sons, Inc.

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
 Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
 https://www.wikipedia.org/
 https://www.sciencedirect.com/
 https://origin-scifinder.cas.org/scifinder/login
 https://onlinelibrary.wiley.com/

 https://www.springer.com/gp
4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.




Lab contain at least 20 computer.
Chem draw or ISIS draw programs.
Internet access.
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F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
 Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
 Smart board
 Data show
 Computer (MS office, software programs that serve the course as Origin, SPSS, Chem.
Draw and other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: Dr. Ahmed Fodah
Signature: Fodah _Date Specification Completed: ___18/04/2019__
Program Coordinator: ______Prof. Mohamed Tlili_______________________
Signature: ___MedMTlili______

Course Specifications, Ramadan 1438H, June 2017.

Date Received:_____28/04/2019

Page 11

المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Advanced Synthetic Chemistry
Chem 813

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April 2019

A. Course Identification and General Information
1. Course title and code: Advanced Synthetic Chemistry-Chem 813
2. Credit hours: 3
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course: Dr. Heba Abbas & Dr. Hayam Nafedi
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any): none
7. Co-requisites for this course (if any): none
8. Location if not on main campus:
1. College of Science, Main Campus (Male), Abha
2. College of Science, King Abdullah Road Campus (Female), Abha
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning

(self-learning)

40%

What percentage?

√

d. correspondence
f. other

What percentage?

What percentage?

20%

What percentage?
√

What percentage?

40%

Comments:
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B Objectives
1. What is the main purpose for this course?
The aim of the course is to provide in-depth knowledge in synthetic organic chemistry. The students
will have depth knowledge about understanding and conducting:
1. The principles of retrosynthetic analysis, thus enabling the students to understand the
synthesis of natural product.
2. Understand theory and applications of asymmetric reactions and classes of natural products.
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
1- This course covers the advanced principles of retrosynthetic analysis and the chemistry of
protecting groups.
2- This course describes the natural products; their classes include (carbohydrates, peptides, proteins,
nucleosides, nucleotides, nucleic acids, terpenes, alkaloids) and structures and biosynthesis.
1. Topics to be Covered
List of Topics
The principles of retrosynthetic analysis
-Disconnection approach and synthon
- Retrosynthetic transformation
chemistry of protecting groups
- Protection and deprotection of commn functional groups
- Protection and deprotection of specific to peptide synthses
Properties and structures of natural products
Asymmetric synthesis of natural products
Natural products as drugs
Course Specifications, Ramadan 1438H, June 2017.

No. of
Weeks

Contact hours

1

3

1

3

1

3
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Asymmetric Synthesis
- Allylic strain
- Reactions of the carbonyl group
- Reactions of olefins
Synthesis of carbohydrates
- Monosaccharides
- Polysaccharides
- Glycoproteins and proteoglycans
- Sugar antibiotics

2

6

1

3

Amino Acids, Peptides, and Proteins
- Amino acids
- Peptides and proteins
- Chemical modifications of peptides
- Biosynthesis of amino acids
- Asymmetric synthesis of amino acids

2

6

Nucleosides, Nucleotides, and Nucleic Acids

1

3

Terpenes
- Terpenes
- Carotenoids
- Steroids

3

9

Alkaloids
- Heterocyclic alkaloids
- Alkaloids with exocyclic nitrogen
- Polyamine alkaloids
- Peptide alkaloids
- Terpene alkaloids

3

9

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.
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Other:

Total
45
45
3
3

3 Hours
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4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy

On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes. Third,
insert appropriate assessment methods that accurately measure and evaluate the learning
outcome. Each course learning outcomes, assessment method, and teaching strategy ought to
reasonably fit and flow together as an integrated learning and teaching process. (Courses are not
required to include learning outcomes from each domain.)
Code
#
1.0
1.1
1.2
1.3

1.4

2.0
2.1
2.2
2.3
2.4
3.0
3.1
4.0
4.1
4.2
5.0
5.1

NQF Learning Domains
And Course Learning Outcomes
Knowledge
Recognize the fundamental concepts and
principles of Advanced Synthetic Chemistry
Recognize the properties and structures of
natural products.
Describe the synthesis of natural products.
Describe the synthesis of natural products
classes include carbohydrates, peptides,
proteins, nucleosides, nucleotides, nucleic
acids, terpenes and alkaloids.

Course Teaching
Strategies







Lecture
Classroom discussion
Flipped classroom
Oral presentation
Seminars

Cognitive Skills
Practice significant figures in principles of
 Lecture
retrosynthetic analysis
 Classroom discussion
Discuss chemistry of protecting groups.
 Lecture
Explain different methods to prepare natural
 Classroom discussion
product
 Oral presentation
Investigate the chemical structure of each
 Seminars
class
Interpersonal Skills & Responsibility
Show ethical principles and responsibility in
 Classroom discussion
self-learning, group work, and leadership
 Flipped classroom
when appropriate.
 Group work
Communication, Information Technology, Numerical
Communicate effectively in oral and written
 Classroom discussion
form, use information technology
 Flipped classroom
Calculate analytical properties using
 Tutorial
 Case study
qualitative analysis.
Psychomotor
None
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None

Course Assessment
Methods

 Quizzes
 Written reports followed
by presentation
 Homework assignments.
 Examinations

 Quizzes
 Written reports followed
by presentation
 Homework assignments
 Examinations
 Homework assignments
 Case-study assignment
 Presentation

 Case-study assignment

None
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5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
4
5
6
7

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Research
Presentation
Homework Original Research
Proposal
Oral Presentation
Midterm Paper
Midterm Examination
Written Final Exam

Week Due

Proportion of Total Assessment

Continuous

55%


7

15%

According Schedule
of final exam

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
E Learning Resources
1. List Required Textbooks

2. List Essential References Materials (Journals, Reports, etc.)
1- Organic Chemistry from Retrosynthesis to Asymatric Synthesis. V. Sunjic and V.
Petrovic Perokovic, 2016, Springer.
2- Biomacromolecules Introduction to Structures, Function and Informatic. C.
Stantsai, 2007, Wiley.
3- Asymmetric Synthesis of Natural Products. Ari M.P. Koskinen, 2012, 2nd ed, Wiley
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3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
 Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.

F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
Course Specifications, Ramadan 1438H, June 2017.
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-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: __ Dr. Heba Abbas & Dr. Hayam Nafedi
Signature: ___ Heba Abbas ____ Hayam Nafedi _ Date Specification Completed: _14/04/2019
Program Coordinator: ____Prof Mohamed Tlili___________
Signature: ___MedMTlili_______
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Date Received: ____28/04/2019
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المركز الوطني للتقويم واالعتماد األكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Selected Topics in Organic Chemistry
(Chem 814)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: October 08, 2018

A. Course Identification and General Information
1. Course title and code: Selected Topics in Organic Chemistry

(Chem 814) / Elective

2. Credit hours: 3H
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. Chemistry
4. Name of faculty member responsible for the course: Prof. Mohamed TLILI
5. Level/year at which this course is offered: 3rd or 4th Level / 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
9. Mode of Instruction (mark all that apply):
a. traditional classroom

What percentage?

b. blended (traditional and online)

What percentage?

c. e-learning

What percentage?

d. correspondence

What percentage?

f. other

What percentage?

Comments:
The instruction mode can be modified according to the topic to be selected and the course instructor.
A course description will be designed for each selected topic.

Course Specifications, Ramadan 1438H, June 2017.
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B Objectives
1. What is the main purpose for this course?
The objective of this course is to explore selected topics about the latest advancements in the field of
Organic Chemistry; without obligation that these topics will related to the research area of the
dissertation. (Topics will be determined by the Graduate Program Committee and a complete course
description will be designed for each topic).
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The course description will be designed for each selected topic apart.

3. Additional private study/learning hours expected for students per week.

D. Topics
Proposed topics titles and course description, without being limited to them, are listed below:
1. Polymer for Advanced Technology
This course will focus on the polymer structure–property relationships that are based on well-known
basic chemistry and physical relationships. Because such relationships build on one another you need
to study in an ongoing manner. This course depends on firm foundations in all the core areas of
chemistry. Each chapter emphasizes knowledge from one or more of these areas.

2. Biochemistry of Free Radicals and Antioxidants
Generation of free radicals and reactive species, the phenomenon of free radicals toxicity, the
mechanisms of oxidative degradation of the biomolecules by free radicalsand the subsequent
pathological changes; and the mechanisms of the antioxidant molecules in their elimination

Course Specifications, Ramadan 1438H, June 2017.
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E. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations
and academic advice. (include amount of time teaching staff are expected to be available each
week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
Course Specifications, Ramadan 1438H, June 2017.
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-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: __Prof. Mohamed Tlili_________________
Signature: ______________________ Date Specification Completed: 15/04/2019
Program Coordinator: __ Prof. Mohamed Tlili __________________
Signature: _________________________

Course Specifications, Ramadan 1438H, June 2017.

Date Received: ________________
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Department of Chemistry

Course Specification
Inorganic Chemistry Track

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Advanced Inorganic Chemistry-I
Chem 721

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1.

Course title and code: Advanced Inorganic Chemistry-I, Chem 721

2. Credit hours: 3 Hours (Lecture)
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course
Dr. Adel Abdelwahed Mohamed El-Zahhar, Prof. Mongi Amami
5.
6.

Level/year at which this course is offered: 1st Yeay
Pre-requisites for this course (if any):

7.

Co-requisites for this course (if any):

8. Location if not on main campus:
Female campus – King Abdullah Street
9.

Mode of Instruction (mark all that apply):
a. traditional classroom

What percentage?

b. blended (traditional and online)

What percentage?

c. e-learning

What percentage?

d. correspondence

What percentage?

f.
other
Comments:

(self-learning)

What percentage?

70%

20%

10%

B Objectives
1.

What is the main purpose for this course?

The course offers students an advanced knowledge in the field coordination chemistry, molecular materials,
catalysis bioinorganic chemistry. The students should gain advanced concepts in low valance compounds of
lanthanides and various types of molecular magnet. The course offers the advanced techniques in inorganic
chemistry, existing catalytic technologies and the fundamental of Bioinorganic Materials and their
applications

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g.
increased use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).

C.

Course Description (Note:

General description in the form used in Bulletin or handbook)

Course Description:
This course offers students comprehensive studies in advanced inorganic chemistry fields. The course offers
an advanced overview for f-block elements and discuss the magnetism and magnetic materials, put many
advances in perspective and allow the students to make connection to related fields; advanced physical
methods
for
materials
chemistry
studies,
coordination
complexes
and
coordination
kinetics-thermodynamics. The course maintains advanced perspectives in the fields of catalysis and
biological inorganic chemistry as well.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics
1-The f-block elements Chemistry
2-Magnetometry and magnetic susceptibility and Magnetism
3-Physical techniques in inorganic chemistry, Neutron diffraction, Fluorescence
or emission spectroscopy , Chemical analysis
4-Coordination chemistry: reactions of complexes
5-Coordination; The thermodynamics of complex formation and d-Metal
organometallic chemistry
6-Catalysis

No. of
Weeks

Contact hours

2
2
2

6
6
6

2
3

6
9

2

6

7.Biological inorganic chemistry

2.

2

6

Other:

Total

Course components (total contact hours and credits per semester):
Lecture

Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

45
45
3
3

3. Additional private study/learning hours expected for students per week.

3 hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
1.0
Knowledge
1.1

Describe the advanced concepts of Metal
Complexes and their reactions

1.2

Identify the Reaction mechanisms of
common reactions

1.3

Discuss the concepts of catalysis and
bioinorganic chemistry

2.0
2.1

Cognitive Skills
Apply various advanced concepts of

Lecture

Animation and videos

Classroom

Lectures

Quizzes,
Examinations
Homework
assignments,
Examinations
Quizzes,
Examinations
Quizzes,

molecular materials

Examinations

2.2

Explain and interpret the characteristics of
inorganic materials

Classroom discussion

2.3

Estimate the biological inorganic reactions
and catalytic process

Animation and videos

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in
self learning, group work, and leadership
when appropriate.

4.0

Communication, Information Technology, Numerical

4.1

Communicate effectively in oral and written
work and use the literature in problem
solving

5.0
5.1
5.2

Classroom discussion,
Group work

Classroom discussion,

Homework
assignments,
Examinations
Quizzes,
Examinations

presentation and
reporting

Group work
presentatio
n and reporting

Psychomotor
NOT APPLICAPLE

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

3 Midterm exam
4 Final Exam

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

Week Due

5%
10%
10% Continuous
10%
10%
7
According Schedule
of final exam

Proportion of
Total
Assessment

55%

15%
30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
1-Inorganic Chemistry, 6th Edition, D. Shriver, M. Weller, J. Rourke, F. Armstrong. W.H. Freeman and
Company, New York 2014
2-Advanced Inorganic Chemistry, 6th Edition,Cotton, F. A.; Wilkinson, G.; Murillo, C. A.; Bochmann, M., Willy,
New York, 1999
2. List Essential References Materials (Journals, Reports, etc.)
- Miessler, G. L. and Tarr, D. A., Inorganic Chemistry 5th Ed. 2013 .
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).

4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.


F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A

G

Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
 Student survey “ Evaluation of Course”
 Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
 Independent assessment of standard achieved by students (Peer-Reviewer).
 Observation and assistance from colleagues have experience in the field.
 Independent advice on assignment task.
3. Processes for Improvement of Teaching
 Attending workshop “Modern Teaching strategies”
 Review the applicable teaching strategies.
 Feedback from students„ survey
 Feedback from students„ focus group discussion.
 Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent
member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
 Designing standardized rubrics, model answers, assignments and exam papers.
 Check marking of students by:
 Committee of Examination
 Independent member of teaching staff
 Design a mechanism for “pass” score on each exam.
 Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
 Reviewing the course
 Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
 Planning for improvement
 Preparation of course report
 Analysis of feedback (strengths, weakness and priorities of improvement)

 Updating course according to scientific developments in the specialization.
 Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: _Dr. Adel AbdelWahed El-Zahhar& Dr. Monji Ammami
Signature: Adel elzahhar & Monji Ammami Date Specification completed: 24-4-2019
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________

Date Received: ____30/04/2019

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Advanced Inorganic Chemistry-II
Chem722

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Advanced Inorganic Chemistry-II , Chem722
2. Credit hours: 3 Hours (Lecture)
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course
Prof. Mongi Amami , Dr. Adel Abdelwahed El-Zahhar

5.
6.

Level/year at which this course is offered: 1stYear
Pre-requisites for this course (if any):

7.

Co-requisites for this course (if any):

8. Location if not on main campus:
Female campus – King Abdullah Street
9.

Mode of Instruction (mark all that apply):
a. traditional classroom

What percentage?

b. blended (traditional and online)

What percentage?

c. e-learning

What percentage?

d. correspondence

What percentage?

f.
other
Comments:

(self-learning)

What percentage?

70%

20%

10%

B

Objectives
1.

What is the main purpose for this course?

The course presents the students an advanced knowledge in the inorganic materials; structure,
properties and design a highly skilled students ready to perform high-level research in advanced
materials. The course gives descriptive concept in advanced of crystalline structures and solid
materials chemistry. Also it explains the specific properties of solid materials; electronic, magnetic
and optical properties of solid state materials. The chemistry of conductive materials and
superconductivity will be studied and the recent trends in inorganic chemistry as well.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g.
increased use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).
C.

Course Description (Note:

General description in the form used in Bulletin or handbook)

Course Description:
This course offers students comprehensive review in advanced chemistry of inorganic materials
which serves to put many advances in perspective and allow the students to make connection to
related fields, such as, magnetic materials, conductive materials and nanostructured inorganic
materials. The course presents the students the recent developments in inorganic chemistry.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics

No. of
Weeks

Contact hours

1- Solid state crystallography

2

6

2- Application and interpretation of powder X-ray diffraction

2

6

3- The structural characteristics of inorganic materials

2

6

4- Nanostructures and solids with low-dimensional properties

2

6

5- Superconductivity

2

6

6- Electronic, magnetic and optical properties of inorganic materials

2

6

7- Zeolites, intercalation in layer materials and solid electrolytes
8- Some recent developments in inorganic materials chemistry

2.

2
1

6
3

Other:

Total

Course components (total contact hours and credits per semester):
Lecture

Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

45
45
3
3

3. Additional private study/learning hours expected for students per week.
4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
1.0
Knowledge
1.1

Define the advanced concepts of crystal
structure in solid state materials

1.2

Describe the synthesis of inorganic materials
and predict their structure

1.3

Explain the properties of
materials

nanostructured

Lecture Animation
and videos
Classroom
discussion

Quizzes
Homework
assignments
Examinations

2.0

Cognitive Skills

2.1

Discuss the electronic, optical and magnetic
properties of inorganic materials

2.2

Interpret the advanced principle of
conductivity and superconductive materials

2.3

Relate his knowledge with the newest
development in inorganic chemistry

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility Classroom
in self learning, group work, and discussion
leadership when appropriate.
Group work

4.0

Communication, Information Technology, Numerical

4.1

Communicate effectively in oral and written
form and employ information technology in
problem solving

5.0
5.1
5.2

Lecture animation
and videos
classroom
discussion

Quizzes
Homework
assignments
Examinations

Classroom
discussion
Case study

Homework
assignments
Case-study
assignment
Case-study
assignment

Psychomotor
NOT APPLICAPLE

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

3 Midterm exam
4 Final Exam

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

Week Due

5%
10%
10% Continuous
10%
10%
7
According Schedule
of final exam

Proportion of
Total
Assessment

55%

15%
30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
-Inorganic Materials Chemistry, Mark T. Weller, Oxford University Press, Country Oxford, United
Kingdom (1995)
-Solid State Chemistry : An Introduction, Fourth Edition, Elaine A. Moore , Lesley E. Smart,
Publisher Taylor & Francis Inc -CRC Press Inc. (2012)

2. List Essential References Materials (Journals, Reports, etc.)
- Miessler, G. L. and Tarr, D. A., Inorganic Chemistry 5th Ed. (2013)
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).

4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
None

F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)

N. A
G

Course Evaluation and Improvement Processes

1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
 Student survey “ Evaluation of Course”
 Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
 Independent assessment of standard achieved by students (Peer-Reviewer).
 Observation and assistance from colleagues have experience in the field.
 Independent advice on assignment task.
3. Processes for Improvement of Teaching
 Attending workshop “Modern Teaching strategies”
 Review the applicable teaching strategies.
 Feedback from students„ survey
 Feedback from students„ focus group discussion.
 Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent
member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
 Designing standardized rubrics, model answers, assignments and exam papers.
 Check marking of students by:
 Committee of Examination
 Independent member of teaching staff
 Design a mechanism for “pass” score on each exam.
 Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
 Reviewing the course
 Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
 Planning for improvement

 Preparation of course report
 Analysis of feedback (strengths, weakness and priorities of improvement)
 Updating course according to scientific developments in the specialization.
 Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Prof. Mongi Amami , Dr. Adel Abdelwahed El-Zahhar
Signature: Adel El-Zahhar& Dr. Monji Ammami
Date Specification completed:

24-4-2019

Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________

Date Received: ____30/04/2019

المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)

Inorganic Chemistry Syntheses
[Chem 821]

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Inorganic Chemistry Syntheses [Chem 821]/elective
2. Credit hours: 3 Hours (Lecture)
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course
Prof. Mongi Amami
5. Level/year at which this course is offered: second year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):

8. Location if not on main campus:
- College of Science, Main Campus (Male), Abha
- Female Section – King Abdullah Road
9. Mode of Instruction (mark all that apply):
a. traditional classroom
√

70

b. blended (traditional and online)
c. e-learning

What percentage?
√

20

d. correspondence
f. other
Comments:

(self-learning)

Course Specifications, Ramadan 1438H, June 2017.

What percentage?

What percentage?
What percentage?

√

10

What percentage?
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B Objectives
1. What is the main purpose for this course?
This course aims to:
The course introduce students to methods in inorganic synthesis and pertinent purification techniques .deliver
to student, the information on the latest procedures by internationally recognized research in Inorganic
Syntheses and evaluate the synthesis methods against each other.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The course is an up-to-date review of the area of Inorganic Syntheses, providing the detailed foolproof
information needed by lab chemists on procedures for the preparation of important and timely inorganic
compounds. Inorganic chemistry synthesis, deals with synthesis and preparative chemistry under specific
conditions: high temperature, low temperature and cryogenic, hydrothermal and solvothermal, high pressure,
Chemical Vapor Deposition (CVD), photochemical and microwave. Synthesis of functional inorganic
aggregates is discussed giving special attention to the assembly of nanomaterials.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics

Course Specifications, Ramadan 1438H, June 2017.

No. of
Weeks

Contact hours
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1- Synthesis inorganic compounds at high temperature
2- Synthesis and Puriﬁcation of an inorganic compounds at Low
Temperature
3- Hydrothermal and Solvothermal Synthesis
4- High Pressure Synthesis and Preparation of Inorganic Materials:
5- Chemical Vapor Deposition (CVD) in Inorganic Synthesis and
Materials Preparations
6- Inorganic Photochemical Synthesis
7- Microwave-assisted Inorganic Syntheses
8- Synthetic Chemistry of Nanomaterials

3
2

9
6

2
1
2

6
3
6

2
1
2

6
3
6

Other:

Total

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.

45
45
3
3

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Course Specifications, Ramadan 1438H, June 2017.
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Code #
1.0

NQF Learning Domains
And Course Learning Outcomes
Knowledge
Understand the basic concepts of inorganic
synthesis

1.1

1.2

1.3
2.0
2.1

2.2

Describe and explain the properties, applications,
and synthetic mechanisms of important classes of
materials

Propose general syntheses for important classes of
materials and provide mechanisms to explain their
formation.

Course Teaching
Strategies
 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom
 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom
 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom

 Problem set
 Research
presentation
 Examinations

 Lectures
 Animation and
videos
 Classroom
discussion
 Lectures
 Animation and
videos
 Classroom
discussion
 Lectures
 Animation and
videos
 Classroom
discussion

 Original research
proposal
 Oral presentation
 Examinations

 Research
presentation
 Original research
proposal
 Oral presentation
 Original research
proposal
 Oral presentation
 Examinations

 Problem set
 Research
presentation
 Oral presentation
 Examinations
 Original research
proposal
 Oral presentation
 Examinations

Cognitive Skills
Adapt his knowledge about advanced material
synthesis and material characterization.

handle with requirements of different
synthesis techniques

2.3

Evaluate the synthesis methods against each other
and be able to make assessments as to what form
the final products will be.

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in self
learning, group work, and leadership when
appropriate.

 Classroom
discussion
 Flipped classroom
 Group work

Perform specific problem solving strategy; from
literature survey to positive results .

 Classroom
discussion
 Flipped classroom
 Group work

3.2

Course Assessment
Methods

Course Specifications, Ramadan 1438H, June 2017.

 Problem set
 Research
presentation
 Examinations
 Research
presentation
 Original research
proposal
 Examinations
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4.0
4.1
5.0
5.1

Communication, Information Technology, Numerical
Communicate effectively in oral and written form,
read, understand and evaluate the literature in
inorganic chemistry.

 Classroom
discussion
 Flipped classroom
 Case study




Original
research
proposal
Oral
presentation

Psychomotor
NOT APPLICAPLE

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation

3 Midterm exam
4 Final Exam

Week Due

20%
10%
Continuous
5%
20%
7
According Schedule
of final exam

Proportion of
Total
Assessment
55%
15%
30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.

Course Specifications, Ramadan 1438H, June 2017.
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E Learning Resources
1. List Required Textbooks
-

Modern Inorganic Synthetic Chemistry 2011 edited by Ruren Xu, Wenqin Pang and Qisheng
Huo elsvier

2. List Essential References Materials (Journals, Reports, etc.)
-

Comprehensive Inorganic Chemistry II From Elements to Applications 2nd Edition Jan
Reedijk Kenneth R. Poeppelmeier elsvier (2013)

-

Advanced Inorganic Chemistry, 6th Edition,Cotton, F. A.; Wilkinson, G.; Murillo, C. A.;
Bochmann, M., Willy, New York, 1999

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.

4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A

Course Specifications, Ramadan 1438H, June 2017.
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G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
Course Specifications, Ramadan 1438H, June 2017.
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- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Prof. Mongi Amami _______________________________________________
Signature: _ _ Mongi Date Specification completed: _____12/04/2019
Program Coordinator: Prof. Mohamed Tlili
Signature: Mohamed Tlili

Date Received: ____14/04/2019
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Radiation and Nuclear Chemistry
Chem 822

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Radiation and Nuclear Chemistry , Chem 822
2. Credit hours: 3 Hours (Lecture)
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course : Prof Nasser S Awwad , PhD
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any): Non
7. Co-requisites for this course (if any): Non
8. Location if not on main campus:
Female campus – King Abdullah Street
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning

What percentage?
What percentage?

√

What percentage?

d. correspondence

What percentage?

f. other (self-learning)
Comments:

What percentage?

Course Specifications, Ramadan 1438H, June 2017.
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B Objectives
1. What is the main purpose for this course?
This course aims to up to date the advanced knowledge of radiation and nuclear
chemistry and discuss the evidence for shell structure in nuclei, define the isotopes and
the chart of nuclides and explain the precision mass spectrometry. In addition, describe
the

radioactive

decay,

spontaneous

nuclear

transformation,

production

of

radionuclides, nuclear reactors and accelerators.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The course aims at acquiring the PhD students an advanced knowledge of nuclear chemistry and
radiation chemistry, and nuclear chemistry and discuss the evidence for shell structure in nuclei.
This course maintains the isotopes and the chart of nuclides, in addition, explain the precision mass
spectrometry. Describe the radioactive decay and spontaneous nuclear transformation. Understand of
the Fermi gas, shell, Nilsson and macroscopic–microscopic model. Describe the short-lived
elementary particles in atoms and molecules and explain production of radionuclides, measurement
of nuclear radiation, nuclear reactors and accelerators

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
Course Specifications, Ramadan 1438H, June 2017.
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List of Topics

No. of
Weeks
Fundamental Concepts , Nuclear Decay Types , Heisenberg Uncertainty
1
Principle and Radioactive Substances in Nature
Radioelements and Radioisotopes and Their Atomic Masses , Isotopes
and the Chart of Nuclides , Evidence for Shell Structure in Nuclei and
Precision Mass Spectrometry
Physical Properties of Nuclei (Nuclear Radii and Nuclear Angular
Momenta , Magnetic Dipole Moments and Electric Quadrupole
Moments , Statistics and Parity and Excited Sates)
The Nuclear Force and Nuclear Structure (Nuclear Forces and
Fermi Gas , Shell and Nilsson Model , Macroscopic–Microscopic
Model , The Pairing Force and Quasi-Particles)
Decay Modes (Nuclear Instability and Nuclear Spectroscopy, Cluster
Radioactivity, Transition Probabilities, Cabibbo–Kobayashi–Maskawa
Matrix and Internal Conversion Coefficients)
Radioactive Decay Kinetics (Secular Radioactive Equilibrium ,
Transient Radioactive Equilibrium , Branching Decay , Successive
Transformations and Half-life of Mother Nuclide Shorter than Half-life
of Daughter)
Nuclear Radiation (Heavy Charged Particles , Beta Radiation and
Gamma , Neutrons and Short-lived Elementary Particles in Atoms and
Molecules)
Measurement of Nuclear Radiation
Statistical Considerations in Radioactivity Measurements
Techniques in Nuclear Chemistry
Nuclear Power and accelerators

Contact hours
3

1

3

1

3

1

3

1

3

1

3

1

3

2
1
2
3

6
3
6
9

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

45
45
3
3

Course Specifications, Ramadan 1438H, June 2017.

Laboratory/
Studio

Practical

Other:

Total
45
45
3
3
Page 5

3. Additional private study/learning hours expected for students per week.

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
1.0
Knowledge
Recognize and use the symbols for Nuclear Decay
Types

1.1
Describe Heisenberg Uncertainty Principle.

1.2
List the Radioactive Substances in Nature

1.3
2.0

Cognitive Skills

2.1

Explain Secular Radioactive Equilibrium , Transient
Radioactive Equilibrium , Branching Decay ,
Successive Transformations

Course Specifications, Ramadan 1438H, June 2017.

 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom
 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom
 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom

 Quizzes
 Homework
assignments
 Examinations

 Lectures
 Animation and
videos
 Classroom

 Quizzes
 Homework
assignments
 Examinations

 Quizzes
 Homework
assignments
 Examinations
 Case study
 Homework
assignments
 Examinations
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2.2

2.3

Measure the Activity and Counting Rate , GasFilled Detectors and Ionization Chambers

Measure the Activity and Counting Rate , GasFilled Detectors and Ionization Chambers

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in self
learning, group work, and leadership when
appropriate.

discussion
 Lectures
 Animation and
videos
 Classroom
discussion
 Lectures
 Animation and
videos
 Classroom
discussion
 Classroom
discussion
 Flipped classroom
 Group work
 Classroom
discussion
 Flipped classroom
 Group work

3.2

Perform safety issues, and understand radiation
risks and environmental issues.

4.0

Communication, Information Technology, Numerical

4.1

Communicate effectively in oral and written form.
Use information technology, and calculate
chemical properties.

5.0
5.1

 Classroom
discussion
 Flipped classroom
 Case study

 Quizzes
 Homework
assignments
 Examinations
 Quizzes
 Homework
assignments
 Examinations

 Report
 Case-study
assignment
 Homework
assignments
 Case-study

 Case-study
assignment

Psychomotor
NOT APPLICAPLE

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

Course Specifications, Ramadan 1438H, June 2017.

Week Due

5%
10%
10% Continuous
10%
10%

Proportion of
Total
Assessment

55%
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3 Midterm exam
4 Final Exam

7
According Schedule
of final exam

15%
30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
Nuclear and Radiochemistry , Fundamentals and Applications , Jens-Volker Kratz and Karl
Heinrich Lieser , Third revised edition , © 2013 Wiley-VCH Verlag GmbH & Co. KGaA,,
Germany .
Nuclear and Radiochemistry, 2nd Edition, Jozsef Konya Noemi Nagy, 2018, Elsevier.

2. List Essential References Materials (Journals, Reports, etc.)
Radiochemistry and Nuclear Chemistry. Gregory Choppin, Jan-Olov Liljenzin, Jan Rydberg,
Christian Ekberg, 5th November 2013 , Elsevier

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
https://www.ornl.gov/division/nsitd/nuclear-and-radiochemistry

4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
F. Facilities Required
Course Specifications, Ramadan 1438H, June 2017.
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Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning

Course Specifications, Ramadan 1438H, June 2017.
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4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Prof Dr Nasser S Awwad
Signature: Prof Dr Nasser S Awwad

Date Specification completed: October 12, 2019

Program Coordinator: _ Prof. Mohamed Tlili __________________
Signature: _Mohamed Tlili

Date Received: 28/04/2019
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Group Theory and Their Applications
Chem 823

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code:
Group Theory and Their Applications Chem 823
2. Credit hours: 3 Hours (Lecture)
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course
•
Dr. Mutasem Z. Bani-Fwaz
•
Prof. Nasser S. Awwad
5. Level/year at which this course is offered:
2nd year
6. Pre-requisites for this course (if any):
Chem 424
7. Co-requisites for this course (if any):
None
8. Location if not on main campus:
1.
College of Science, Main Campus (Male), Abha
2.
College of Science, King Abdullah Road Campus (Female), Abha
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning
d. correspondence
Course Specifications, Ramadan 1438H, June 2017.

What percentage?

90

What percentage?
√

What percentage?

10

What percentage?
Page 2

f. other (self-learning)
Comments:

Course Specifications, Ramadan 1438H, June 2017.
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B Objectives
1. What is the main purpose for this course?
The aim of this course is to provide a systematic treatment of symmetry in chemical systems within the mathematical framework
known as group theory. Once we have classified the symmetry of a molecule, group theory provides a powerful set of tools that
provide us with considerable insight into many of its chemical and physical properties. Some applications of group theory that will be
covered in this course include: predicting whether a given molecule will be chiral, or polar, examining chemical bonding and
visualising molecular orbitals, predicting whether a molecule may absorb light of a given polarisation, and which spectroscopic
transitions may be excited if it does, as well as, Investigating the vibrational motions of the molecule.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The course provides the Ph.D. students advanced knowledge of several topics in symmetry and its role in chemistry. We will discuss
point group theory and develop an understanding of the mathematical basis of symmetry and how this can simplify understanding
the physical and chemical properties of molecules. We will apply this knowledge to understand the molecular vibrations (IR and
Raman) of the molecules and their spectra, followed by several topics so that students can understand the advanced applications to
chemical bonding and ligand field theory, and larger systems such as crystals as well as the use of symmetry in Nuclear Magnetic
Resonance.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics

No. of
Weeks
Fundamental concepts of group theory in advanced inorganic and organic
2
chemistry, group theory from a mathematical viewpoint, introductory exercise
point groups of chemically important molecules, systematic point group
Course Specifications, Ramadan 1438H, June 2017.

Contact hours
6

Page 4

classification, matrices, reducible representation, and irreducible representations.
Applications to Molecular Vibrations: Symmetry of the normal modes of vibration
of a molecule of a given symmetry, Selection rules for IR and Raman active
vibrations.
Infrared spectra: Infrared and Raman Spectroscopy, Normal Modes of Vibration,
Predicting the Number of Active Bands, Mutual-Exclusion Principle. Internal
Coordinates - Stretching and Bending Modes, Combination and Overtone Bands,
Solid State Effects, Application to Chemical Problems.

2

6

2

6

Applications to chemical bonding: Find sets of hybrid orbitals with given directional
properties, Find sets of orbital's suitable for pi bonding in a molecule, Molecular
orbitals for sigma bonding in ABn molecules. Symmetry-adapted linear
combinations SALCs on B atoms matching with atomic orbital's on A atom.
Ligand Field Theory: Splitting of levels and terms in a chemical environment.
Construction of energy level diagrams. Relation of energy level diagrams to spectral
and magnetic properties of complexes.
Continue Electronic Structure and Spectroscopy of TM Complexes: MO Theory,
Ligand Effects; Metal Effects, Electronic States of TM complexes. Magnetism:
Phenomenological survey Ideal paramagnets (Curie Law) and weakly interacting
paramagnets (Curie-Weiss) Ferromagnets, antiferromagnets, and ferrimagnets,
Basics of magnetic measurements. Mechanisms of magnetic coupling in dimmers
Magnetostructural correlations – whether by design or by discovery.

2

6

2

6

1

3

X-ray diffraction and Crystallography: X-ray Diffraction and Space Groups: Lattices
and Space Groups, Reciprocal lattices and Diffraction, A Conceptual walk through
‘typical' crystal structure determinations: Data collection, Unit cell, and symmetry,
Intensities, Data Reduction, Structure Solution, Finishing Touches. A survey of
topics selected from space groups and crystals; permutation groups and molecular
isomerization; rotation groups and angular momenta; double groups and
magnetism; groups of non-rigid molecules; the symmetry of graphs.
The Use of Symmetry in Nuclear Magnetic Resonance: simplify the calculation of
molecular parameters, symmetry in its broadest sense and its relationship with

2

6

2

6

Course Specifications, Ramadan 1438H, June 2017.
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group theory. A survey of topics selected from symmetry-inequivalent, symmetryequivalent and the effects on NMR-Spectra. Nuclear magnetic resonance:
Fundamentals, Nuclei for inorganic NMR, NMR Coupling of protons with other
nuclei (13C, 19F, 31P, 2H, 195Pt, ...). Other nuclei coupled to proton, Structure
Determination, examples and problems.

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.

Other:

Total
45
45
3
3

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and Teaching
Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning domains
(see suggestions below the table). Second, insert supporting teaching strategies that fit and align with the
assessment methods and intended learning outcomes. Third, insert appropriate assessment methods that
accurately measure and evaluate the learning outcome. Each course learning outcomes, assessment method, and
teaching strategy ought to reasonably fit and flow together as an integrated learning and teaching process. (Courses
are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
Course Specifications, Ramadan 1438H, June 2017.
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1.0

Knowledge

1.1

Recognize and understand an advanced level of
the theories and principles of group theory.

1.2

Demonstrate an advanced level of the
experimental findings and applications of group
theory.

1.3

Under group theory with practical measurement
and research.

2.0

Cognitive Skills

2.1

Analyze, interpret and explain the molecular
structure and symmetry of selected molecules.

2.2

Explain symmetry arguments.

2.3

Solve the physical problems of chemical interest.

2.4

Perform, analyze, interpret and explain the
molecular structure.

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in selflearning, group work, and leadership when
appropriate.

•Classroom discussion
•Flipped classroom
•Group work

3.2

To interact positively with colleagues in-group
work.

•Classroom discussion
•Flipped classroom
•Group work

4.0

Communication, Information Technology, Numerical

•Lecture
•Animation and videos
•Classroom discussion
•Flipped classroom
•Lecture
•Animation and videos
•Classroom discussion
•Flipped classroom
•Lecture
•Animation and videos
•Classroom discussion
•Flipped classroom
•Lecture
•Animation and videos
•Classroom discussion
•Flipped classroom
•Lecture
•Animation and videos
•Classroom discussion
•Flipped classroom
•Lecture
•Animation and videos
•Classroom discussion
•Flipped classroom
•Lecture
•Animation and videos
•Classroom discussion
•Flipped classroom

4.1

Communicate effectively in oral and written form.

•Classroom discussion
•Flipped classroom
•Case study

4.2

Use information technology, and interpretation the
symmetry in the molecular structures and
applications.

•Classroom discussion
•Flipped classroom
•Case study
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•Quizzes
•Homework assignments
•Examinations
•Quizzes
•Homework assignments
•Examinations
•Quizzes
•Homework assignments
•Examinations

•Quizzes
•Homework assignments
•Examinations
•Quizzes
•Homework assignments
•Examinations
•Quizzes
•Homework assignments
•Examinations
•Quizzes
•Homework assignments
•Examinations

•Homework assignments
•Case-study assignment
•Writing paper
•oral examination
•Homework assignments
•Case-study assignment
•Writing paper
•oral examination
•Homework assignments
•Case-study assignment
•Writing paper
•oral examination
•Homework assignments
•Case-study assignment
•Writing paper
•oral examination
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5.0
5.1
5.2

Psychomotor
NOT APPLICAPLE

None

None

None

None

None

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

3 Midterm exam
4 Final Exam

Week Due

5%
10%
10% Continuous
10%
10%
7
According Schedule
of final exam

Proportion of
Total
Assessment

55%

15%
30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
Chemical Applications of Symmetry and Group Theory, Rakshit Ameta and Suresh C.
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Ameta, Apple Academic Press Inc., 9 Spinnaker Way, Waretown, NJ 08758, U.S.A, (2016).
Group Theory for Chemists: Fundamental Theory and Applications, by Kieran C.
Molloy, Horwood Publishing Ltd (United Kingdom), (2004).

2. List Essential References Materials (Journals, Reports, etc.)
Molecular Symmetry and Group Theory, by Alan Vincent, 2nd ed., Wiley, (2001).
Chemical Applications of Group Theory, by F. Albert Cotton, 3rd ed., WileyInterscience, (1990).
Symmetry and Structure: Readable Group Theory for Chemistry, by F. A. Kettle, John
Wiley &Sons, New York, 2nd ed., (1995).
Physical Methods for Chemists, by R. S. Drago, International Thomson Publishing, 2nd
ed.,(1992).
“Inorganic Structural Chemistry”, by U. Muller, John Wiley & Sons, New York, 2nd
ed., (2006).

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
YouTube.
http://www.appleacademicpress.com/chemical-applications-of-symmetry-and-grouptheory-/9781771883986
-

http://symmetry.otterbein.edu/info/refs.html

•

Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).

4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.-None.
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
•

A classroom accommodated with 30 seats and equipped with Internet access.

1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
Course Specifications, Ramadan 1438H, June 2017.
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programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
Course Specifications, Ramadan 1438H, June 2017.
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- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor ___Dr. Mutasem Z. Bani-Fwaz____________________________________________
Signature: _ __Mutasem Z. Bani-Fwaz____ Date Specification completed: ___10/04/2019
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________
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المركز الوطني للتقويم واالعتماد األكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Selected Topics in inorganic Chemistry
Chem 824

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: October 08, 2018

A. Course Identification and General Information
1. Course title and code: Selected Topics in inorganic Chemistry

Chem 824

2. Credit hours: 3H
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. Chemistry
4. Name of faculty member responsible for the course: Dr Nasser Awwad – Dr Adel El Zahhar – Dr
Mutasem Z. bani-Fwaz , Dr Mongi Amami, PhD
5. Level/year at which this course is offered: 3rd or 4th Level / 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
9. Mode of Instruction (mark all that apply):
a. traditional classroom

What percentage?

b. blended (traditional and online)

What percentage?

c. e-learning

What percentage?

d. correspondence

What percentage?

f. other

What percentage?

Comments:
The instruction mode can be modified according to the topic to be selected and the course instructor.
A course description will be designed for each selected topic.
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B Objectives
1. What is the main purpose for this course?
The objective of this course is to explore selected topics about the latest advancements in the field of
Inorganic Chemistry; without obligation that these topics will related to the research area of the
dissertation. (Topics will be determined by the Graduate Program Committee and a complete course
description will be designed for each topic).
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The course description will be designed for each selected topic apart.

3. Additional private study/learning hours expected for students per week.

D. Topics
Proposed topics titles and course description, without being limited to them, are listed below:
Green chemistry:
This course highlights the potential and scope of green chemistry for clean and sustainable
development. The course introduces many applications and benefits and advantages of
environmentally friendly chemical practice and application in industry. The ecologically safe
products, catalysts and solvents, conditions needed to produce such products, types of chemical
processes that are conducive to green chemistry will be introduced.
Advanced inorganic materials:
This course includes the preparation of solid-state inorganic materials by chemical processing
techniques. It also expands upon new chemical precursors available to materials scientists, the
Course Specifications, Ramadan 1438H, June 2017.
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applications of those materials, and existing or emerging topics where materials chemistry plays an
important role, such as in microelectronics, surface science, and nanotechnology. The
characterization techniques and structure-property relationships, and materials classifications based
on type and applications, including electronics, biomaterials, thin films, and coatings will be
maintained.

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
Course Specifications, Ramadan 1438H, June 2017.
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-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
-

a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: Prof. Mohamed TLILI
Signature: ______________________ Date Specification Completed: 15/04/2019
Program Coordinator: Prof. Mohamed TLILI _____
Signature: _ Mohamed Tlili _____

Date Received: ________________
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Course Specification
Physical Chemistry Track

المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)

Quantum, Structure and Dynamics-I
[Chem 731]

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April . 2019

A. Course Identification and General Information
1. Course title and code: Quantum, Structure and Dynamics-I, [Chem 731]
2. Credit hours: 3 Hours (Lecture)
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course
 Morad Mustafa, PhD
 Irfan Ahmad, PhD
5. Level/year at which this course is offered: 1st year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
Female campus – King Abdullah Street
9. Mode of Instruction (mark all that apply):
a. traditional classroom
√

What percentage?

b. blended (traditional and online)

√

What percentage?

c. e-learning

√

What percentage?

d. correspondence

What percentage?

f. other

What percentage?

(self-learning)

80%
10%

10%

Comments:
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B Objectives
1. What is the main purpose for this course?
This course aims to:
-

Teach the principles and the fundamental concepts of quantum mechanism, electronic
structures and quantum dynamics

-

Apply quantum mechanics and dynamics to simple atoms and molecules.

-

Apply electronic structure theory to excited states and spectroscopy

2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
This is the first of a two-part course in Quantum, Structure and Dynamics. This course focuses on
the essential principles, concepts and applications of electronic structures, quantum mechanism
and quantum dynamics.
It covers several topics including fundamental concepts, methods of Quantum Mechanics,
Quantum theories, Ab initio Methods, Hartree-Fock, Post Hartree-Fock, Moller-Plesset Theory,
Coupled Cluster Theory, Density Functional Theory, Semi-empirical methods, group theory,
applications of electronic structure theory, time dependent quantum mechanics, and time
dependent approach to spectroscopy.

Topics to be Covered
List of Topics

1.

Week No.

Contact Hours

1

3

Quantum Mechanics
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Topics to be Covered
List of Topics
[L1]:

Background, Methods of Quantum
(Postulates, Operators, Eigenvalues)

[L2]:

Particles in free space

Week No.
Mechanics

Contact Hours
1.5
1.5

1

3

[L3]:

Particles in a box

1.5

[L4]:

Particles in periodic systems

1.5
1

3

[L5]:

Schrodinger’s solution to hydrogen atom problem

1.5

[L6]:

The Schrödinger Versus the Heisenberg Picture; Simple
Harmonic Oscillator

1.5
1

3

[L7]:

Structure and properties of complex atoms (Helium
atom)

1.5

[L8]:

Electron spin, Many electron atoms, Diatomic

1.5
1

[L9]:

Theory of Angular Momentum

3
1.5

[L10]: Ab initio Methods, Hartree-Fock

1.5
1

[L11]: Post

Hartree-Fock, Moller-Plesset Theory, Coupled
Cluster Theory

3
1.5

[L12]: Density Functional Theory

1.5
1

3

[L13]: Semi-empirical methods

1.5

[L14]: Group Theory

1.5
1

3

2- Applications of Electronic Structure Theory
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Topics to be Covered
List of Topics

Week No.

[L15]: Potential energy surfaces, Vibrational

Contact Hours
1.5

[L16]: Excited states, Solvation

9

3

[L17]: Nuclear magnetic

1.5

[L18]: Nanomaterials

1.5
10

3

3- Electromagnetic radiation
[L19]: Time-Dependent

Quantum Mechanics (Introduction,
Basis-set Solution, Time-Dependent Pertubation Theory)

1.5

[L20]: Time-Dependent

Quantum Mechanics (Representation
in Quantum Mechanics, Transition Probabilities)

1.5
11

3

Midterm Examination

[L21]: Interaction

of Radiation with Matter (Electromagnetic
fields, Interaction between Matter and field)

1.5

[L22]: Interaction

of Radiation with Matter (Absorption and
emission of light, light scattering)

1.5
12

3

[L23]: Occupation Number

1.5

[L24]: Theories of Reaction Rates

1.5
13

dependent approach to spectroscopy (Vibronic
Spectroscopy including Franck–Condon, Herzberg–Teller,
and Duschinsky Effects)

3

[L25]: Time

[L26]: Time

dependent approach to spectroscopy (highresolution spectroscopy and quantum dynamics)
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Topics to be Covered
List of Topics

Week No.

Contact Hours

1

3

[L27]: Time-correlation functions

1.5

[L28]: Fluctuation-Dissipation Theorem

1.5
1

3

[L29]: Vibrational-Rotational Spectroscopy

1.5

[L30]: Spectroscopy of liquids

1.5

2. Course components (total contact hours and credits per semester):

Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory
/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.

Other:

Total
45
45
3
3

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes.
Third, insert appropriate assessment methods that accurately measure and evaluate the
learning outcome. Each course learning outcomes, assessment method, and teaching strategy
ought to reasonably fit and flow together as an integrated learning and teaching process.
(Courses are not required to include learning outcomes from each domain.)
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Course Learning Outcomes in National Qualification Framework (NQF) Domains of Learning
and Alignment with Assessment Methods and Teaching Strategy
No
.

NQF Learning Domains and Course
Learning Outcomes

Course Teaching
Strategies

Course Assessment
Methods

1.0

Knowledge

1.1

Recognize the principles and
fundamental concepts of quantum
mechanics, theory of angular
momentum, electronic structure
theory and quantum dynamics

 Lecture
 Classroom
discussion
 Flipped classroom

 Examinations

1.2

Express the evolution of quantum
states, and spectral decomposition of
operators.

 Lecture
 Classroom
discussion
 Flipped classroom

 Examinations

1.3

Classify the eigenstates and matrix
elements of electrons in atoms,
molecules, and spherically symmetric
systems using the theory of angular
momentum.

 Lecture
 Classroom
discussion
 Flippe classroom

 Examinations

2.0

Cognitive Skills

2.1

Manipulate the mathematical
language of quantum mechanics and
dynamics, and formulate
mathematical equations to describe
certain quantum problem.

 Lectures
 Classroom
discussion
 Flipped classroom

 Homework
assignments
 Examinations

2.2

Apply quantum mechanics and
dynamics to simple atoms and
molecules.

 Lectures
 Classroom
discussion
 Flipped classroom

 Homework
assignments
 Examinations

2.3

naly e the dynamics o uantum
problems using the Schr dinger and
Heisenberg picture.

 Lectures
 Classroom
discussion
 Flipped classroom

 Homework
assignments
 Examinations

2.4

Solve harmonic-oscillator problems
using the operator notation

 Lectures

 Homework
assignments
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 Classroom
discussion
 Flipped classroom

 Examinations

2.5

Apply time-domain approach for
spectroscopy analysis

 Lectures
 Classroom
discussion
 Flipped classroom

 Homework
assignments
 Examinations

2.6

Apply electronic structure theory to
spectroscopy

 Lectures
 Classroom
discussion
 Flipped classroom

 Homework
assignments
 Examinations

3.0

Interpersonal Skills & Responsibility

3.1

Illustrate independently how to apply  Classroom
quantum
dynamics
to
simple
discussion
quantum problems.
 Flipped classroom

 Homework
assignments
 Examinations

3.2

Illustrate independently how to apply  Classroom
quantum mechanics to various
discussion
quantum problems.
 Flipped classroom

 Homework
assignments
 Examinations

3.3

Demonstrate the group work during  Group work
solving quantum mechanics and
dynamics issues.

 Homework
assignments

3.4

Illustrate independently how to apply  Classroom
electronic structure theory to
discussion
spectroscopy.
 Flipped classroom

 Homework
assignments
 Examinations

3.5

Show ethical principles when dealing  Classroom
with
problems
and
issues
discussion
encountered in this course.
 Flipped classroom

 Homework
assignments
 Examinations

4.0

Communication, Information Technology, Numerical

4.1

Use information technology and
digital learning resources that are
associated with this course.

4.2

Communicate effectively in oral and  Classroom
written form.
discussion
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4.3

Apply mathematical techniques to
extract conclusions.

5.0

Psychomotor

5.1

None

 Flipped classroom

 Examinations

 Classroom
discussion
 Flipped classroom

 Homework
assignments
 Examinations

None

None

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group
project, examination, speech, oral presentation, etc.)

1

Activities work class

3

Midterm exam

4

Final Exam

Problem sets
Research Presentation
Original Research
Proposal
Oral Presentation
Midterm Paper

Week Due

Proportion
of Total
Assessment

5%
10%
10%

Continuous

55%

7
According
Schedule of final
exam

15%

10%
10%

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Office Hours: 10 hours, which are the office hours required by each faculty member to offer for
the assigned teaching load.
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E Learning Resources
1. List Required Textbooks
 The textbook entitled J.E. House, Fundamentals of Quantum Mechanics, Third Edition, 2018
Elsevier Inc. ISBN 978-0-12-809242-2
 Quantum Mechanics in Chemistry, George C. Schatz, Mark A. Ratner, Dover. 2002
Introduction to Quantum Mechanics in Chemistry, Mark A. Ratner, George C. Schatz, PrenticsHall. 2001
2. List Essential References Materials (Journals, Reports, etc.)
 Introduction to Quantum Mechanics in Chemistry, Materials Science, and Biology,
Blinder, Elsevier. 2004
 Essentials of Computational Chemistry: Theories and Models 2nd Edition, Christopher J.
Cramer, John Willey & Sons Ltd. 2006
 Quantum Mechanics in Chemistry, Jack Simons and Jeff Nichols, Oxford University Press
 Applications of Quantum Dynamics in Chemistry. Fabien Gatti, Benjamin Lasorne, HansDieter Meyer, and André Nauts. 2017, 1st ed. Springer International Publishing.
 Introduction to Quantum Mechanics: A Time-Dependent Perspective. David J. Tannor.
2006, 1st ed. University Science Books.
Some relevant material can be found in Journal articles for further reading
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
 Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
 YouTube.
4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number
of seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
Course Specifications, Ramadan 1438H, June 2017.

Page 10

other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation o Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
ttending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students’ survey
- Feedback rom students’ ocus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism or “pass” score on each exam.
c. Statistical analysis or students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting eedback rom various resources (students’ survey – analysis o students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Morad Mustafa, PhD,
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Signature: Morad Mustafa and Irfan Ahmad __ Date Specification completed: ___10/04/2019__
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
Chemical Thermodynamics
Chem 732

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: Oct. 2018

A. Course Identification and General Information
1. Core course: Chemical Thermodynamics (Chem732) Core course
2. Credit hours: 3 Hr
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course
Dr. Mhamed benaissa
Dr. Radhouane Belhadj Tahar
5. Level/year at which this course is offered: 1st year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning

What percentage?
What percentage?

√

What percentage?

d. correspondence

What percentage?

f. other

What percentage?

(self-learning)

80%

20%

Comments:

Course Specifications, Ramadan 1438H, June 2017.

Page 2

B Objectives
1. What is the main purpose for this course?
The fundamental objective of this course is to present to the student the logical foundations and
interrelationships of thermodynamics and to teach the student the methods by which the basic
concepts may be applied to practical problems. When we apply thermodynamics to industrial and
research problems, the student should draw fundamental ideas from previous parts, devise an
appropriate solution strategy, and combine those with a computational technique
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
This course intends to train the students in the application of the concepts to problems that are
commonly encountered by the chemist. The mathematical tools that are necessary for this purpose
are considered in more detail than is usual. In addition, solving thermodynamic problems using
computer simulations, graphical, numerical, and analytical, are described fully and are used
frequently, both in illustrative and in assigned problems.
1. Topics to be Covered
No. of
Weeks

List of Topics

Contact hours

1 INTRODUCTION AND FUNDAMENTAL ASPECT TO 1
THERMODYNAMICS. A REVIEW
brief description of systems, first, second and third laws of
thermodynamics.

3

1

3

2 EQUILIBRIUM AND SPONTANEITY FOR SYSTEMS AT
CONSTANT TEMPERATURE
2.1 Reversibility, Spontaneity, and Equilibrium.
2.2 Properties of the Gibbs, Helmholtz, and Planck Functions.
2.3 The Gibbs Function and Chemical Reactions
Standard States
2.4 Pressure and Temperature Dependence of DG
2.5 Useful Work and the Gibbs and Helmholtz Functions
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3 APPLICATION OF THE GIBBS FUNCTION AND THE
PLANCK FUNCTION TO SOME PHASE CHANGES
3.1 Two Phases at Equilibrium as a Function of Pressure
and Temperature
3.2 The Effect of an Inert Gas on Vapor Pressure
3.3 Temperature Dependence of Enthalpy of Phase Transition
3.4 Calculation of Change in the Gibbs Function for
Spontaneous Phase Change

4 THERMODYNAMICS OF SYSTEMS OF
VARIABLE COMPOSITION
4.1 State Functions for Systems of Variable Composition
4.2 Criteria of Equilibrium and Spontaneity in Systems of
Variable Composition
4.3 Relationships Among Partial Molar Properties of a
Single Component
4.4 Relationships Between Partial Molar Quantities of Different
Components
4.5 Escaping Tendency
4.6 Chemical Equilibrium in Systems of Variable Composition

1

3

5 MIXTURES OF GASES AND EQUILIBRIUM IN
GASEOUS MIXTURES
5.1 Mixtures of Ideal Gases
5.2 The Fugacity Function of a Pure Real Gas
5.3 Calculation of the Fugacity of a Real Gas
5.4 Joule–Thomson Effect for a Van der Waals Gas
5.5 Mixtures of Real Gases

1

3

6 THE THIRD LAW OF THERMODYNAMICS
6.1 Need for the Third Law
6.2 Formulation of the Third Law
6.3 Thermodynamic Properties at Absolute Zero
6.4 Entropies at 298 K

1

3

Course Specifications, Ramadan 1438H, June 2017.

Page 4

7 APPLICATION OF THE GIBBS FUNCTION TO
CHEMICAL CHANGES
7.1 Determination of DG8m from Equilibrium Measurements
7.2 Determination of DG8m from Measurements of
Cell potentials
7.3 Calculation of DG8m from Calorimetric Measurements
7.4 Calculation of a Gibbs Function of a Reaction from Standard
Gibbs Function of Formation
7.5 Calculation of a Standard Gibbs Function from Standard
8 THE PHASE RULE
8.1 Derivation of the Phase Rule
8.2 One-Component Systems
8.3 Two-Component Systems

1

3

1

3

9 THE IDEAL SOLUTION
9.1 Definition
9.2 Some Consequences of the Definition
9.3 Thermodynamics of Transfer of a Component from One Ideal
Solution to Another
9.4 Thermodynamics of Mixing
9.5 Equilibrium between a Pure Solid and an Ideal
Liquid Solution
9.6 Equilibrium between an Ideal Solid Solution and an Ideal
Liquid Solution
10 DILUTE SOLUTIONS OF NONELECTROLYTES
10.1 Henry’s Law
10.2 Nernst’s Distribution Law
10.3 Raoult’s Law
10.4 Van’t Hoff’s Law
10.5 Van’t Hoff’s Law of Freezing-Point Depression and BoilingPoint Elevation

1

3

1

3

11 ACTIVITIES, EXCESS GIBBS FUNCTIONS, AND
STANDARD STATES FOR NONELECTROLYTES

1

3

Course Specifications, Ramadan 1438H, June 2017.

Page 5

11.1 Definitions of Activities and Activity Coefficients
11.2 Choice of Standard States
11.3 Gibbs Function and the Equilibrium Constant in
Terms of Activity
11.4 Dependence of Activity on Pressure
11.5 Dependence of Activity on Temperature
11.6 Standard Entropy
11.7 Deviations from Ideality in Terms of Excess Thermodynamic
Functions
11.8 Regular Solutions and Henry’s Law
11.9 Regular Solutions and Limited Miscibility
12 DETERMINATION OF NONELECTROLYTE
ACTIVITIES AND EXCESS GIBBS FUNCTIONS FROM
EXPERIMENTAL DATA
12.1 Activity from Measurements of Vapor Pressure
12.2 Excess Gibbs Function from Measurement of Vapor Pressure
12.3 Activity of a Solute from Distribution between Two
Immiscible Solvents
12.4 Activity from Measurement of Cell Potentials
12.5 Determination of the Activity of One Component from the
Activity of the Other
12.6 Measurements of Freezing Points
13 CALCULATION OF PARTIAL MOLAR QUANTITIES
AND EXCESS MOLAR QUANTITIES FROM
EXPERIMENTAL DATA: VOLUME AND ENTHALPY
13.1 Partial Molar Quantities by Differentiation of J as a Function
of Composition
13.3 Analytic Methods for Calculation of Partial Molar Properties
Partial Molar Volume
13.4 Changes in J for Some Processes in Solutions
13.5 Excess Properties: Volume and Enthalpy

1

3

1

3

14 ACTIVITY, ACTIVITY COEFFICIENTS, AND
OSMOTIC COEFFICIENTS OF STRONG ELECTROLYTES

1

3
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14.1 Definitions and Standard states for Dissolved Electrolytes
14.2 Determination of Activities of Strong Electrolytes
14.3 Activity Coefficients of Some Strong Electrolytes
15 CHANGES IN GIBBS FUNCTION FOR PROCESSES
IN SOLUTIONS
15.1 Activity Coefficients of Weak Electrolytes
15.2 Determination of Equilibrium Constants for Dissociation of
Weak Electrolytes
15.3 Some Typical Calculations for DfG8m
15.4 Entropies of Ions
16 ESTIMATION OF THERMODYNAMIC QUANTITIES
16.1 Empirical Methods: Use of various softwares
17 SELECTED APPLICATIONS
-

1

3

1

3

Phase Equilibria
Solubilities
Independent Variables in steady-Flow Processes
Heat Effects in Steady-Flow Processes
Response of Selected Properties

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

Other:

45
45
3
3

3. Additional private study/learning hours expected for students per week.

Total
45
45
3
3

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy
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On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes. Third,
insert appropriate assessment methods that accurately measure and evaluate the learning
outcome. Each course learning outcomes, assessment method, and teaching strategy ought to
reasonably fit and flow together as an integrated learning and teaching process. (Courses are not
required to include learning outcomes from each domain.)
Code
#
1.0

1.1

1.2

NQF Learning Domains
And Course Learning Outcomes
Knowledge
Establish a criterion for determining the feasibility or
spontaneity of a given physical or chemical
transformation.

Recognize the historical and mathematical
background, the objectives, and the limitations of
chemical thermodynamics.

1.3

Master the basic thermodynamic postulates upon
which the analytic framework is built with particular
emphasis on their application to chemical systems.

2.0

Cognitive Skills

2.1

2.2
3.0
3.1
4.0
4.1
5.0
5.1

Analyze the spontaneity and equilibrium.

Course Teaching
Strategies
 Lectures
 Software
demonstration
 Classroom
discussion
 Lectures
 Software
demonstration
 Classroom
discussion
 Lectures
 Software
demonstration
 Classroom
discussion
 Lectures
 Classroom
discussion
 Flipped classroom
 Lectures
 Classroom
discussion
Flipped classroom

Apply chemical thermodynamics to the energy
changes that accompany a physical or chemical
transformation, and to the development of new
materials
Interpersonal Skills & Responsibility
Show ethical principles and responsibility in self  Classroom
learning, group work, and leadership when
discussion
appropriate.
 Group work
Communication, Information Technology, Numerical
Communicate effectively in oral and written form,
 Classroom
Use information technology, and apply different
discussion
softwares.
 Flipped classroom
 Case Study
Psychomotor
None
None
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Course Assessment
Methods
 Homework
assignments
 Examinations
 Homework
assignments
 Examinations
 Homework
assignments
 Examinations

 Homework
assignments
Examinations

Case study

 Reports
 Research proposal
 Homework
assignments
 Examinations

None
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5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
4
5
6
7

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Research
Presentation
Homework Original Research
Proposal
Oral Presentation
Midterm Paper
Midterm Examination
Written Final Exam

Week Due

Proportion of Total Assessment

Continuous

20
10
55%
10
15

7
According Schedule
of final exam

15%
30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.

E Learning Resources
1. List Required Textbooks
1- CHEMICALTHERMODYNAMICS, Basic Concepts and Methods, Seventh Edition
By , IRVING M. KLOTZ and ROBERT M. ROSENBERG, 2008.
2- Atkins' Physical Chemistry, Eleventh Edition, Peter Atkins, Julio de Paula, and James Keeler,
2017.
3- Introductory Thermodynamics By Pierre Infelta Brown Walker press 2004.
4- Thermodynamics: Fundamentals for Applications By John Paul O'Connell, J. M. Haile
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Cambridge University Press 2005
2. List Essential References Materials (Journals, Reports, etc.)
Journal of Thermodynamics & Catalysis
Journal of Thermodynamics
The Journal of Chemical Thermodynamics
Archives of Thermodynamics
Journal of Thermodynamics — An Open Access Journal
The Journal of Chemical Thermodynamics
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.

4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.

F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
Course Specifications, Ramadan 1438H, June 2017.

Page 10

-

Student survey ― Evaluation of Course‖
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop ―Modern Teaching strategies‖
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for ―pass‖ score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: ___ Dr. Mhamed benaissa and Dr. Radhouane Belhadj Tahar__
Course Specifications, Ramadan 1438H, June 2017.
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Signature: ___Radhouan / Mohamed Ben issa______ Date Specification Completed: __10/2018_____
Program Coordinator: _____ Prof Mohamed TLILI____
Signature: __ Mohamed Tlili ________

Course Specifications, Ramadan 1438H, June 2017.

Date Received: ____02/2019__

Page 12
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National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)

Chemical Kinetics and Reaction Dynamics
Chem 831

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: 23 Oct. 2018

A. Course Identification and General Information
1. Course title and code: Chemical kinetics and reaction dynamics (Chem 831) / Elective
2. Credit hours: 3
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
PhD in Chemistry
4. Name of faculty member responsible for the course
•
Ismat Hassan Ali, PhD
•
Seham Khalafalla, PhD
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any): None
7. Co-requisites for this course (if any): None
8. Location if not on main campus:
College of Science, Main Campus (Male), Abha
2. College of Science, King Abdullah Road Campus (Female), Abha
9. Mode of Instruction (mark all that apply):
1.

a. traditional classroom

√

What percentage?

b. blended (traditional and online)

√

What percentage?

10

c. e-learning

√

What percentage?

10

d. correspondence

What percentage?

f. other

What percentage?

(self-learning)

80

Comments:
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B Objectives
1. What is the main purpose for this course?
This course aims to:
 Teach advanced concepts of chemical kinetics
 Teach advanced reaction dynamics
 Review macroscopic chemical kinetics, then investigate the microscopic origins of rate laws.
Theories of reaction mechanisms
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)

This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
It focuses on advanced concepts of Chemical Kinetics. It covers flow techniques, theories of reaction
mechanism. It also concentrates on the details of the reaction dynamics (molecular scattering,
potential Energy Surface, classical dynamics and molecular energy transfer.)
1. Topics to be Covered
List of Topics

No. of
Weeks
1

Contact hours
3

1. Kinetic theory of gases
[L1]:

The Maxwell distribution of speed

1.5

[L2]:

Energy distributions, Collisions: mean free path and collision
number

1.5
1

3

2. Fundamental Concepts
Reaction rates, Rate constant, Order and Molecularity,
Rate equation

[L3]:
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Half-life of a reaction, Zero, 1st, 2nd, 3th and n order of
reaction

[L4]:

1.5
1

Methods of determination of order
Experimental Methods of Chemical Kinetics

[L5]:

[L6]:

of

reaction,

3
1.5

Temperature Effect on Reaction Rate

1.5
1

3

3. Complex Reactions
[L7]:

Reversible, parallel and consecutive reactions

1.5

[L8]:

Steady state approximation, Chain reactions

1.5
1

3

4. Theories of Reaction Rate
Collision theory, Transition state theory and Ering
equation, thermodynamic aspects

1.5

Unimolecular reactions and transition state theory, Kinetic
and Thermodynamic Control, Hammond’s Postulate, Probing of
the Transition State

1.5

[L9]:

[L10]:

1

3

5. Kinetics of Some Special Reactions
Kinetics of photochemical reactions, Oscillatory reactions,
Kinetics of solid state

1.5

Kinetics of polymerization, Electron transfer reactions and
Marcus theory

1.5

[L11]:

[L12]:

1

3

6. Fast Reactions
[L13]: Flow

technique, Ultrafast laser technique

1.5

[L14]: Relaxation

method, Shock tubes, Flash photolysis, ESR &
NMR techniques

1.5
1

3

7. Kinetics of catalyzed reactions
[L15]: Catalysis,

Theories of catalysis, characteristics of catalyzed

reactions
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Activation energy of catalyzed energy, Phase Transfer
Catalysis, Kinetics of Inhibition,

[L16]:

1.5
1

3

8. Reactions in Solutions
Theory of absolute reaction rates, Influence of reaction
pressure, Cage effect, Influence of solvation, Langevin equation

1.5

Influence of ionic strength, Secondary salt effect,
Reactions between dipoles, Kinetic and solvent isotope effect,
Hemmett and Taft equations, compensation effect

1.5

[L17]:

[L18]:

1

3

9. Reaction Dynamics
Molecular reaction dynamics, Microscopic-macroscopic
relation, reaction rate and rate constant

1.5

Distribution of Velocities of Molecules, Rate of reaction
for collision with a distribution of relative speeds

1.5

[L19]:

[L20]:

1
[L21]:

Classical Trajectory Calculations

3
1.5

Molecular scattering: The center of mass frame, The
newton diagram, Reactive scattering

[L22]:

1.5
1

3

[L23]:

Molecular scattering: elastic collisions, Inelastic collisions

1.5

[L24]:

Collision Cross Sections, Activation Energy

1.5
1

3

[L25]:

Potential Energy Surface and Classical Dynamics

1.5

[L26]:

Molecular energy transfer

1.5
1

3

Some examples of molecular reaction dynamics and
Experimental Chemical Dynamics

1.5

Kinetics
phenomena

1.5

[L27]:

[L28]:

of

irreversible

processes

and

cooperative
1
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Disposal of Excess Energy, Influence of Rotational Energy
Impact on technology: Fuel cell

1.5

Kinetic chemistry and structure of biomolecules (proteins,
DNA, and RNA), Enzyme kinetics and mechanism

1.5

[L29]:

[L30]:

2. Course components (total contact hours and credits per semester):

Contact
Hours
Credit

Planed
Actual
Planed
Actual

Lecture

Tutorial

45
45
3
3

-

Laboratory/
Studio
-

Practical

Other:

Total

-

-

45
45
3
3

3. Additional private study/learning hours expected for students per week.

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy

On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching strategies
that fit and align with the assessment methods and intended learning outcomes. Third, insert
appropriate assessment methods that accurately measure and evaluate the learning outcome. Each
course learning outcomes, assessment method, and teaching strategy ought to reasonably fit and
flow together as an integrated learning and teaching process. (Courses are not required to include
learning outcomes from each domain.)
Cod
NQF Learning Domains
Course Teaching
Course Assessment
e
And Course Learning Outcomes
Strategies
Methods
#
1.0
Knowledge
Recognize advanced concepts of chemical
 Lecture
 Examinations
kinetics, kinetics of complex, special and
 Classroom
 Midterm paper
fast reactions.
1.1
discussion
 Flipped
classroom
Outline the basics of kinetics of reaction
 Lecture
 Examinations
1.2
dynamics and structure of biomolecules
 Classroom
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1.3

State the theories of reaction rate and
recognize the kinetics of some special
reactions.





2.0

Cognitive Skills
Differentiate between different method used
to follow fast reactions

2.1

2.2

Analyze the collisions of real molecules, the
Lennard-Jones potential, elementary
scattering theory.

Compare and summarize the experimental
techniques of the chemical dynamics.
2.3

Solve kinetic problems.
2.4

2.5

3.0
3.1

3.2
3.3

Explain the potential energy surfaces and the
kinetic properties from potential energy
surfaces

discussion
Flipped
classroom
Lecture
Classroom
discussion
Flipped
classroom

 Lectures
 Classroom
discussion
 Flipped
classroom
 Lectures
 Classroom
discussion
 Flipped
classroom
 Lectures
 Classroom
discussion
 Flipped
classroom
 Lectures
 Classroom
discussion
 Flipped
classroom
 Lectures
 Classroom
discussion
 Flipped
classroom

Interpersonal Skills & Responsibility
Illustrate independently how to apply  Classroom
dynamics calculations versus transition state
discussion
theory.
 Flipped
classroom
Demonstrate the group work during solving  Group work
kinetic and reaction dynamics issues.
Show ethical principles when dealing with  Classroom
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 Examinations

 Problem sets
 Examinations

 Problem sets
 Examinations

 Problem sets
 Examinations

 Problem sets
 Examinations

 Problem sets
 Midterm paper
 Examinations

 Problem sets
 Examinations
 Oral presentation
 Problem sets
Page 7

4.0
4.1

4.2
5.0
5.1

problems and issues encountered in this
discussion
course.
 Flipped
classroom
Communication, Information Technology, Numerical
Use information technology and digital
 Classroom
learning resources that are associated with
discussion
this course.
 Flipped
classroom
Communicate effectively in oral and written  Classroom
form.
discussion
 Flipped
classroom
Psychomotor
None
None

 Oral presentation
 Original research
proposal
 Oral presentation
 Original research
proposal
 Oral presentation
 Examinations

None

5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
5
6
7

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Oral Présentation
Homework Original Research
Proposal
Midterm Paper
Midterm Examination
Written Final Exam

Week Due

Proportion of Total Assessment

Continuous
5

25%
10%

10

10%

12
7

10%

According Schedule
of final exam

55%

15%
30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Office Hours: 10 hours, which are the office hours required by each faculty member to offer for
the assigned teaching load.
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E Learning Resources
1. List Required Textbooks:
Santosh K. Upadhyay, Chemical Kinetics and Reaction Dynamics, Springer, New York, USA,
2006.
2. List Essential References Materials (Journals, Reports, etc.)
Paul Houston, Chemical Kinetics and Reaction Dynamics, Dover Publication, USA, 2006
Peter Atkins, Julio de Paula, Physical Chemistry, Oxford University Press, Great Brattain, 9th
edition, 2010
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
Saudi Digital Library
Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
YouTube.
4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.
None

F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
A classroom accommodated with 20 seats and equipped with Internet access, smartboard, and 20
personal computer.
2. Technology resources (AV, data show, Smart Board, software, etc.)
Projector (data show).
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
None
G Course Evaluation and Improvement Processes
Course Specifications, Safar 1439H, Oct 2018.
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1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

 Student survey “ Evaluation of Course”
 Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department

- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.
3. Processes for Improvement of Teaching

 Attending workshop “Modern Teaching strategies”
 Review the applicable teaching strategies.
 Feedback from students„ survey
 Feedback from students„ focus group discussion.
 Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)

a.
b.
1.
2.
3.
c.

Designing standardized rubrics, model answers, assignments and exam papers.
Check marking of students by:
Committee of Examination
Independent member of teaching staff
Design a mechanism for “pass” score on each exam.
Statistical analysis for students„ achievement

5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.

a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
Course Specifications, Safar 1439H, Oct 2018.
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- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
Fulfill action plan in course report according to the priorities.

Name of Course Instructor: Ismat Hassan Ali, PhD, Seham Khalafalla, PhD
Signature: ______________________ Date Specification Completed: 23/10/2018
Program Coordinator: ___Prof. Mohamed Tlili__________________
Signature: ___Mohamed Tlili________

Date Received: ___01/02/2019_

http://guide.berkeley.edu/graduate/degree-programs/chemistry/#coursestext

Course Specifications, Safar 1439H, Oct 2018.

Page 11

المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Statistical Thermodynamics
Chem 832

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: Oct. 2018

A. Course Identification and General Information
1. Course title and code: Statistical Thermodynamics, Chem. 832 / Elective
2. Credit hours: 3 Hours (Lecture)
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. chemistry
4. Name of faculty member responsible for the course
Dr. ayman abd elrhim
5. Level/year at which this course is offered:
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
Female campus – King Abdullah Street
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning

Course Specifications, Ramadan 1438H, June 2017.

40%

What percentage?
√

d. correspondence
f. other (self-learning)
Comments:

What percentage?

What percentage?

20%

What percentage?
√

What percentage?

40%
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B Objectives
1. What is the main purpose for this course?
Students should acquire skills and develop the ability to think creativity and independently about statistical
thermodynamics problems.
The main purpose of this course is to develop knowledge of statistical thermodynamics at the graduate level and
to think creativity, independently and to explore various applications. Many of these applications will related to
topics of statistical thermodynamics.
- Acquire though knowledge of postulates of thermodynamics
- To apply postulate of thermodynamics
- To link thermodynamics to micro description used in classical statistical mechanics
- To introduce advanced topics related to Quantum Statistical Mechanics
- To apply Quantum Statistics to related different subjects.
2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
This course will cover the subject of statistical thermodynamics. The course will mainly focus on system in
equilibria. We explore the general principles, from which emerge an understanding of the microscopic
significance of entropy and temperature. We develops methods of quantum statistics and use them to calculate
observable properties of systems in thermodynamic equilibrium. Topics treated include the principles of
thermodynamics, canonical ensembles for quantum mechanical system, partition functions, chemical
equilibrium. We consider a range of applications of quantum statistics. The course will elucidate the relation
Course Specifications, Ramadan 1438H, June 2017.
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between thermodynamics and statistical mechanics, which are essential ingredients of many fields of physical
chemistry and related science.
Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics
Postulates of Thermodynamics
1-1 Thermodynamic Systems: Postulate 1
1-2 The Conditions of Equilibrium: Postulates 2, 3 and 4
2- Thermodynamic Equilibrium in Isolated and Isentropic Systems
2-1 Thermal Equilibrium
2-2 Thermal and Mechanical Equilibrium
2-3 Thermal and Chemical Equilibrium
3- Thermodynamic Equilibrium in Systems with Other Constraints
3-1 Equilibrium in Constant Pressure Systems: The Enthalpy Function
3-2 Equilibrium in Constant Temperature and Constant Volume Systems: The Free
Energy Function
3-3 Equilibrium in Constant Temperature and Constant Pressure Systems: The
Gibbs Potential
3-4 Summary of the Equilibrium Conditions: Properties of the Energy-like Potential
Functions
3-5 Equations of State of Real Gases, Fluids and Solids
4- Thermodynamic Processes and Engines
4-1 Quasistatic, Reversible and Irreversible Processes
4-2 Heat Engines: The Carnot Cycle and the Carnot Engine
4-3 Refrigerators and Heat Pumps: The Carnot Refrigerating
and Heat-Pump Cycle
4-4 Heat Engines and Refrigerators Used in Practice
1-

Course Specifications, Ramadan 1438H, June 2017.

No. of
Weeks
2

Contact hours
6

2

6

2

6

2

6
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Thermodynamics of Mixtures (Multicomponent Systems)
5-1 Partial Molar Quantities
5-2 Thermodynamics of Ideal Mixtures
5-3 Thermodynamics of Real Mixtures
5-4 Ideal Solutions and Ideal Dilute Solutions
6- Equilibria of Chemical Reactions
6-1 Condition of a Chemical Equilibrium at Constant Temperature
and Pressure
6-2 The Equilibrium Constant in Terms of Different Activities
6-3 Calculation of the Equilibrium Constant from Thermodynamic Data
6-4 Temperature and Pressure Dependence of the Equilibrium
7- Elements of Equilibrium Statistical Thermodynamics
7-1 The Microcanonical Ensemble
7-2 The Canonical Ensemble
7-3 General Statistical Definition and Interpretation of Entropy
7-4 Calculation of the Chemical Equilibrium Constant from Canonical Partition
Functions
7-5 Application of Quantum Statistics
Spatial Configuration of Long Chain Polymers
Statistical Thermodynamics of a Paramagnetic Crystal
Negative Temperature
5-

2

6

2

6

3

9

15

45

Other:

Total

Applications of statistical mechanics to Materials Science

Total
2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed

Tutorial

45
45
3
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Studio

Practical

45
45
3
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Actual

3

3. Additional private study/learning hours expected for students per week.

3

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
1.0
Knowledge
Fully recognize the four postulates, including
Lecture - small group
definitions of state variables and the entropy,
Exams , long and
1.1
discussion - research
the “seminal problem” and the “entropy
short essays
activities
maximum” principle
To through understand different conditions of
Lecture - small group
thermodynamic equilibrium and the chemical
Exams , long and
1.2
discussion - research
aspects of thermodynamics concerning multishort essays
activities
component system
Lecture - small group
Re-express thermodynamic functions in terms
Exams , long and
1.3
discussion - research
of alternative variables
short essays
activities
To fully comprehend statistical mechanics of
Lecture - small group
Exams , long and
1.4
systems in the micro canonical formulation.
discussion - research
short essays
Course Specifications, Ramadan 1438H, June 2017.
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1.5
2.0
2.1

2.2

Characterize the large ensemble of molecules
by the methods of probability theory.
Cognitive Skills
Develop a solid knowledge of chemistry at the
molecular level using Quantum chemistry
along with statistical thermodynamics
Calculate the state variables in any equilibrium
state from a thermodynamic point of view and
in an isolated system and impermeable
isentropic systems

2.3

Plan necessitates formulating equilibrium
criteria in Laboratories and industry

2.4

Judge the efficiency of thermodynamics
process and engines

2.5

2.6

Predict the possibility of “real” chemical
reactions, and calculate equilibrium constant
from thermodynamic data
Explain statistical thermodynamics as logical
consequences of the postulates of
thermodynamics

2.7

Calculate the chemical equilibrium constant
from canonical partition functions

2.8

Apply Quantum Statistics to related different
subjects
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activities
Lecture - small group
discussion - research
activities

Exams , long and
short essays

Lecture - small group
discussion - research
activities

Exams, Case study

Lecture - small group
discussion - research
activities

Exams, Case study Problem set

Lecture - small group
discussion - research
activities
Lecture - small group
discussion - research
activities
Lecture - small group
discussion - research
activities
Lecture - small group
discussion - research
activities
Lecture - small group
discussion - research
activities
Lecture - small group
discussion - research
activities

Exams, Case study

Exams, Case study

Exams, Case study

Exams, Case study

Exams, Case study
Exams, Case study Problem set
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3.0
3.1
4.0

4.1

5.0
5.1
5.2

Interpersonal Skills & Responsibility
Takes full responsibility for own activities, and
evaluates and works to improve personal
research activities effectiveness through objective feedback and
projects
constructive planning for improvement
Communication, Information Technology, Numerical
effective use of mathematical and statistical
data, and uses a wide range of appropriate
research activities information and communications technology
individual
in investigating issues and in communicating
presentation - projects
conclusions and recommendations
Psychomotor
NOT APPLICAPLE

group presentations

Reports - Research
Presentation - Oral
and written
presentation

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

3 Midterm exam
4 Final Exam
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Week Due

5%
10%
10% Continuous
10%
10%
7
According Schedule
of final exam

Proportion of
Total
Assessment

55%

15%
30%
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D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
1- Chemical Thermodynamics, Dr. Erno˝ Keszei, Dept., ISBN 978-3-642-19863-2 e-ISBN 978-3-642-19864-9,
DOI 10.1007/978-3-642-19864-9, Springer Heidelberg Dordrecht London New York, Library of Congress
Control Number: 2011934025, Springer-Verlag Berlin Heidelberg 2012.
2- Introduction to Modern Statistical Mechanics - D. Chandler, ISBN: 0-19-504277-8
3- The Principles of Chemical Equilibrium, KENNETH DENBIGH, F.RS., Cambridge University Press ISBN 0 521
23682 7 hardback
4- Thermodynamics and Chemistry, 2nd Edition, October 2016, published by Pearson Education
5- Thermodynamics and Statistical Mechanics by Walter Greiner: ISBN-13: 978-0387942995
Publisher: Springer
2. List Essential References Materials (Journals, Reports, etc.)

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
 http://ocw.mit.edu/: This is the MIT open course ware
 http://www.wolfram.com/mathematica this is the homepage of the software and programming
language Mathematica. It has many good mathematical tips too.
 http://www.mathworks.com/MATLAB another mathematical software and an associated
programming language.
 http://pages.physics.cornell.edu/sethna/StatMech/ James Sethna„s page on his book, Statistical
Course Specifications, Ramadan 1438H, June 2017.
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Mechanics: Entropy, Order and Complexity.
 http://www.itp.phys.ethz.ch/education/lectures hs11/StatPhys/ : Prof Manfred Sigrist„s course on
Statistical Physics.
 http://www.nyu.edu/classes/tuckerman/stat.mech/index.html Prof Mark E. Tuckerman„s lecture
notes.
 https://www.amazon.com/Thermodynamics-Statistical-Mechanics-ClassicalTheoretical/dp/0387942998/ref=sr_1_33?ie=UTF8&keywords=statistical+mechanics&qid
=1368851900&s=books&sr=1-33

4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
- Origin software
- MATLAB
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
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2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: _______________________________________________
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Signature: _ayman abdelrhim______ Date Specification completed: _____10/2018
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________
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المركز الوطني للتقويم واالعتماد األكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Quantum, Structure and Dynamics-II
[Chem 833]

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April 10, 2019

A. Course Identification and General Information
1. Course title and code: Quantum, Structure and Dynamics-II (Chem 833) / Elective
2. Credit hours: 3h
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. of Chemistry
4. Name of faculty member responsible for the course: Morad Mustafa, PhD, Irfan Ahmad, PhD
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
1. College of Science, Main Campus (Male), Abha
2. College of Science, King Abdullah Road Campus (Female), Abha

9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

What percentage?

b. blended (traditional and online)

√

What percentage?

10

c. e-learning

√

What percentage?

10
%

d. correspondence

What percentage?

f. other

What percentage?

80

Comments:
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B Objectives
1. What is the main purpose for this course?
This course aims to:
•
Teach the principles and the advanced concepts of quantum mechanics, quantum dynamics
and spectroscopy.
•
Apply group theory to quantum mechanics, quantum dynamics, and spectroscopy
•
Apply group theory to chemical bonding and electronic structure
•
Practice the usage of quantum mechanics, and quantum dynamics in biological, material
Science, and chemical systems using available Computational Packages.

2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
This is the second of a two-part course in Quantum, Structure and Dynamics. This course focuses on
the advanced quantum chemical methods and applications in various fields, as well as group theory
applications. It covers Monte Carlo method, Principles of Molecular mechanics, Born-Oppenheimer
approximation, Principles of Molecular dynamics, Group theory and molecular electronic states,
Molecular orbital theory and its applications, Spectroscopy – interaction of atoms and molecules
with light, Applications of quantum dynamics in spectroscopy, Group Theory and its application to
the Quantum Mechanics, Applications of group theory to structure, chemical bonding, molecular
systems, and spectroscopy. In addition, it presents usage and application of Quantum Mechanics and
Dynamics in biological, materials science, and chemical systems in order to understand the
experimental results.

1. Topics to be Covered
List of Topics

No. of
Weeks
1

[L1]:

The Monte Carlo method
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[L2]:

Principles of Molecular mechanics, The Born-Oppenheimer
approximation

1.5
1

[L3]:
[L4]:

Principles of Molecular dynamics
Symmetry and degeneracy
1

[L5]:
[L6]:

Group theory and Quantum Mechanics
Symmetry adapted Linear Combination
1

[L7]:
[L8]:

Crystallographic symmetry
Group theory and molecular electronic states
1

[L9]: Molecular orbital theory and
[L10]: Solid state theory

its applications
1

[L11]: Spectroscopy – interaction of atoms and molecules
[L12]: Applications of group theory to chemical bonding

with light
1

[L13]: Applications of quantum theory to molecular system
[L14]: Principles of quantum dynamics and group theory
1
[L15]: Applications of group theory to atomic spectroscopy
[L16]: Application of Group Theory to Structure and Bonding
1
[L17]: Application of Group Theory to Vibrational Spectroscopy
[L18]: Applications of group theory to molecular spectroscopy
1
[L19]: Group Theory and Its Application to the Quantum Mechanics
[L20]: Applications of quantum dynamics in spectroscopy
1
1.

Infrared Spectroscopy
[L21]: Introduction; The Time-Dependent Approach; Application to
the Vibrations of the Water Molecule;
[L22]: The Time-Independent Approach; Calculation of the Infrared
Spectrum

1.5

[L23]: Lab-Session

3
1.5

[L25]: Lab-Session

1.5
3
1.5

I: H2O, Computing Vibrational Eigenstates
Photodissociation Spectroscopy
[L24]: Direct Photodissociation; Indirect Photodynamics
1

3.

3
1.5
1.5
3
1.5
1.5
3

1.5

1
2.

3
1.5
1.5
3
1.5
1.5
3
1.5
1.5
3
1.5
1.5
3
1.5
1.5
3
1.5
1.5
3
1.5
1.5

II: Photodissociation of NOCl
Bimolecular Reactions
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The H + H2  H2 + H Reaction; Quantum
Resonances and Cold Chemistry

[L26]: Introduction;

[L27]: Lab-Session
4.

1.5
1

3
1.5

1

3

III: Reactive Scattering: D + H2  DH + H

Vibronic Coupling
[L28]: Introduction; Photoelectron Spectrum of the Butatriene
Molecule; Importance of Interferences Around Conical
Intersections; Photoabsorption Spectrum of the Pyrazine
Molecule; Importance of Non-adiabatic Effects
[L29]: Lab-Session

IV: Vibronic
Spectrum of Butatriene]
[L30]: Lab-Session IV: Vibronic
Spectrum of Pyrazine]

Coupling

[Photoionisation

Coupling

[Photoabsorption

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

Other:

Total
45
45
3
3

3. Additional private study/learning hours expected for students per week.
•
•

3 hours for private study
2 hour for quiz and homework assignments

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy

On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes. Third,
insert appropriate assessment methods that accurately measure and evaluate the learning
outcome. Each course learning outcomes, assessment method, and teaching strategy ought to
reasonably fit and flow together as an integrated learning and teaching process. (Courses are not
required to include learning outcomes from each domain.)
Code
#

NQF Learning Domains
And Course Learning Outcomes

Course Specifications, Ramadan 1438H, June 2017.

Course Teaching
Strategies

Course Assessment
Methods

Page 5

1.0
1.1
1.2
2.0
2.1

2.2

2.3

3.0

Knowledge
Recognize the group theory, principles of molecular
dynamics and fundamental concepts of quantum
dynamics.
Express various applications of group theory.
Cognitive Skills
Manipulate the group theory and formulate
mathematical equations to describe certain quantum
problem.
Apply group theory and formulate to quantum
mechanics, dynamics and spectroscopy.

Demonstrate the usage of Quantum Mechanics and
dynamics in biological, material Science, and
chemical systems using different computational
packages.

3.3

Interpersonal Skills & Responsibility
Illustrate independently how to apply quantum
mechanics and dynamics to simple quantum
problems.
Demonstrate the group work during solving quantum
mechanics and dynamics issues.
Illustrate independently how to apply group theory to
solve quantum problems

3.4

Elucidate independently how to apply Monte Carlo
method to quantum problems

3.5

Illustrate independently how to apply group theory to
solve spectroscopic problems

3.6

Show ethical principles when dealing with problems
and issues encountered in this course.

3.1
3.2

4.0
4.1

 Lecture
 Classroom
discussion
 Flipped classroom

 Examinations

 Lectures
 Classroom
discussion
 Flipped classroom
 Lectures
 Classroom
discussion
 Flipped classroom
 Lectures
 Classroom
discussion
 Flipped classroom
 Computational
software

 Homework
assignments
 Examinations

 Classroom
discussion
 Flipped classroom
 Group work

 Homework
assignments
 Examinations
 Homework
assignments
 Homework
assignments
 Examinations
 Homework
assignments
 Examinations
 Homework
assignments
 Examinations
 Homework
assignments
 Examinations

 Classroom
discussion
 Flipped classroom
 Classroom
discussion
 Flipped classroom
 Classroom
discussion
 Flipped classroom
 Classroom
discussion
 Flipped classroom

Communication, Information Technology, Numerical

Use information technology and digital learning
resources that are associated with this course.

Communicate effectively in oral and written form.


4.2

4.3

Apply mathematical techniques to extract
conclusions.

5.0
5.1

Psychomotor
None
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 Homework
assignments
 Examinations
 Homework
assignments
 Examinations

Classroom
discussion
Flipped classroom
Classroom
discussion
 Flipped classroom
 Classroom
discussion
 Flipped classroom

 Homework
assignments

None

None

 Homework
assignments
 Examinations
 Homework
assignments
 Examinations
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5. Schedule of Assessment Tasks for Students During the Semester

1
2
3
4
5
6
7

Assessment task (i.e., essay,
test, quizzes, group project,
examination, speech, oral
presentation, etc.)
Problem sets
Research
Presentation
Homework Original Research
Proposal
Oral Presentation
Midterm Paper
Midterm Examination
Written Final Exam

Week Due

Proportion of Total Assessment

Continuous

55

55%

7

15%

According Schedule
of final exam

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Office Hours: 10 hours, which are the office hours required by each faculty member to offer for
the assigned teaching load.
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E Learning Resources
1. List Required Textbooks
 Group Theory for Chemists Fundamental Theory and Applications, 2nd Edition, 2011,
Woodhead Publishing, Edited by: Kieran C. Molloy, ISBN 978-0-85709-240-3
 Group Theory and its applications, Edited by: ERNEST M. LOEBL, Academic Press Inc.
 Chemical Applications of Symmetry and Group Theory, 1st Edition, Rakshit Ameta, Suresh
C. Ameta, Apple Academic Press, 2016
2. List Essential References Materials (Journals, Reports, etc.)
 “Molecular Symmetry and Group Theory: A Programmed Introduction to Chemical
Applications” by Alan Vincent; 2nd Edition, Wiley.
 “Symmetry and Spectroscopy” by D. C. Harris and M. D. Bertolucci; Dover publications.
 Applications of Quantum Dynamics in Chemistry. Fabien Gatti, Benjamin Lasorne, HansDieter Meyer, and André Nauts. 2017, 1st ed. Springer International Publishing.
 Chemical Applications of Group Theory” by F. A. Cotton; Third Edition, Wiley.
 Quantum Dynamics: Applications in Biological and Materials Systems. Eric R. Bittner. 2019,
2nd ed. CRC Press.
 Introduction to Quantum Mechanics: A Time-Dependent Perspective. David J. Tannor. 2006,
1st ed. University Science Books.
 Modern Quantum Mechanics. J. J. Sakurai and Jim Napolitano. 2017, 2nd ed. Cambridge
University Press.
 Essentials of Computational Chemistry: Theories and Models 2nd Edition, Christopher J.
Cramer, John Willey & Sons Ltd. 2006


Some relevant material can be found in Journal articles for further reading

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
 Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).



YouTube

4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.
None
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F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
A classroom accommodated with 20 seats and equipped with Internet access, smartboard, and 20
personal computer
2. Technology resources (AV, data show, Smart Board, software, etc.)
 Projector (data show).



Available sources and softwares

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Confidential completion of standard course evaluation questionnaire
Focused group discussion with small groups of students

-

Review with the department chair.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Observations and assistance from peers in the field

-

Independent advice on assignment tasks.

3. Processes for Improvement of Teaching
 Workshops on teaching strategies
 Periodical department revisions on its methods of teaching by experts on the teaching



Feedback from students’ survey, students’ focus group discussion, peer reviewer,
program coordinator, and Committee of Academic Planning and Curriculum
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a.
b.
1.
2.
3.
c.

Designing standardized rubrics, model answers, assignments and exam papers.
Check marking of students by:
Committee of Examination
Independent member of teaching staff
Design a mechanism for “pass” score on each exam.
Statistical analysis for students’ achievement.
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5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: Morad Mustafa, PhD, Irfan Ahmad, PhD
Signature: Morad Mustafa and Irfan Ahmad __ Date Specification completed: ___10/04/2019__
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________
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Date Received: ______28/04/2019
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المركز الوطني للتقويم واالعتماد األكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: October 08, 2018

A. Course Identification and General Information
1. Course title and code: Selected Topics in Physical Chemistry

Chem 834

2. Credit hours: 3H
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. Chemistry
4. Name of faculty member responsible for the course: Prof. Mohamed TLILI
5. Level/year at which this course is offered: 3rd or 4th Level / 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
9. Mode of Instruction (mark all that apply):
a. traditional classroom

What percentage?

b. blended (traditional and online)

What percentage?

c. e-learning

What percentage?

d. correspondence

What percentage?

f. other

What percentage?

Comments:
The instruction mode can be modified according to the topic to be selected and the course instructor.
A course description will be designed for each selected topic.
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B Objectives
1. What is the main purpose for this course?
The objective of this course is to explore selected topics about the latest advancements in the field of
Physical Chemistry; without obligation that these topics will related to the research area of the
dissertation. (Topics will be determined by the Graduate Program Committee and a complete course
description will be designed for each topic).
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).

C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The course description will be designed for each selected topic apart.

3. Additional private study/learning hours expected for students per week.

D. Topics
Proposed topics titles and course description, without being limited to them, are listed below:
1- Advanced Electrochemistry
The course is divided into three parts. Fundamentals: this covers potential and thermodynamics of
electrochemical cells, kinetics of electrode reactions, mass transport, electron transfer and electrical
double layer. The electrolyte solutions and transport in solutions will also be covered in this part.
Electrochemical Methods: this covers the basic technics in electrochemistry including potentiostatic
and galvanostatic methods, cyclic voltammetry and electrochemical impedance spectroscopy.
Applications: this covers, and not limited to, one or more of the following applications:
electrochemical energy systems (batteries and fuel cells), corrosion phenomena and corrosion
prevention, electrochemical device for water treatment.
2- Surface Chemistry and Catalysis
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The course describes the physical chemistry of reactions on solid surfaces as they relate to current
problems in heterogeneous catalysis. Experimental techniques, methods and data analysis used in
modern surface chemistry research. The course links between surface chemistry and methods for the
catalysts characterizations. The course covers fundamental and applied aspects of molecular
adsorption/desorption, kinetics, surface analysis and instrumentation. Moreover, the course covers
up-to-date applications of heterogeneous catalysis, especially green conversions and sustainable
energy production.
3- Computational Chemistry
Topics will include platform choice, operation systems, systems requirements and installation of
softwares. Additionally, modeling the behavior of chemical systems with emphasis on hands on
experiments. Various properties of interests would be calculated by advanced quantum chemical
approaches. The focus would be on structure-property relationship, photophysical, electronic,
thermodynamical, structural, and charge transfer properties at molecular and bulk scales by density
functional theory, time dependent density functional theory, molecular mechanics, molecular
dynamics and accessible quantum chemical methods. Problems addressed will include topics in
advanced functional materials, solar cells, energy minimization, molecular mechanics, molecular
dynamics, spectroscopy prediction, charge transfer, electronic, optical, solid state bulk level, and
biological systems.
D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations
and academic advice. (include amount of time teaching staff are expected to be available each
week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)

Course Specifications, Ramadan 1438H, June 2017.

Page 4

3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
Course Specifications, Ramadan 1438H, June 2017.
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-

Updating course according to scientific developments in the specialization.
Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: ______ Prof. Mohamed TLILI __________________
Signature: ______________________ Date Specification Completed: 15/04/2019
Program Coordinator: ___ Prof. Mohamed TLILI ____________________________
Signature: _________________________

Course Specifications, Ramadan 1438H, June 2017.

Date Received: ________________

Page 6

Department of Chemistry

Course Specification
Analytical Chemistry Track

المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)

Separation Techniques
(Chem 741)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Separation techniques (Chem 741) / Core
2. Credit hours: 3hrs
3. Program(s) in which the course is offered. Ph.D. (Chemistry)
(If general elective available in many programs indicate this rather than list programs)
4. Name of faculty member responsible for the course
Prof. Dr. Tarek Othman Said & Dr. Taher Sahlbji
5. Level/year at which this course is offered: 1st semester / 1st year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any): None
8. Location if not on main campus: Female section / King Abdulla Road
9. Mode of Instruction (mark all that apply):
0
a. traditional classroom
√ What percentage?
b. blended (traditional and online)

√

What percentage?

c. e-learning

√

What percentage?

90

d. correspondence

√ What percentage?

5

f. other (self-learning)

√

What percentage?

0

5

Comments:

Course Specifications, Ramadan 1438H, June 2017.

Page 2

B Objectives
1. What is the main purpose for this course?
Enable students to understand the fundamentals of chemical separation processes and
instrumentation.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:


provides students with a solid grounding in the theory of chromatography, important considerations in its
application, and modern instrumentation.



Highlights the primary variables that students can manipulate, and how those variables influence
chromatographic separations.



Explain the application of chromatographic methods to actual, complex chemical samples.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics

No. of
Weeks
1. Fundamentals of Chromatography (Theory; Component
1
Separation; Retention Factor; Separation; Resolution and
Theoretical Plates, Band Broadening; Diffusion; Linear
Velocity; Broadening in Open Tubes with No Stationary Phase
and No Retention; Broadening in Open Tubes with a
Stationary Phase; Broadening in a Packed Column, Putting It
All Together; Practical Consequences of Broadening Theory;
General Resolution Equation; Peak Symmetry; Key Operating
Variables.
2. Instrumentation
(Practice
of
The
Technique;
Quantitation; Internal Standards and the Method of Standard
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3
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Additions; Emerging Trends and Applications; Summary)
3. Gas Chromatography (Theory of Gas Chromatographic
Separations; GC Columns and Partitioning; Key Operating
Variables that Control Retention; Adjusting Retention Time:
Temperature; Adjusting Retention Time: Temperature
Programming, Adjusting Retention Time: Mobile Phase Flow
Rate; Adjusting Retention Time: The Column and the
Stationary Phase; Adjusting Retention Time: Summary, that
Control Retention; Adjusting Retention Time: Temperature;
Adjusting Retention Time: Temperature Programming,
Adjusting Retention Time: Mobile Phase Flow Rate; Adjusting
Retention Time: The Column and the Stationary Phase;
Adjusting Retention Time: Summary, Measures of Retention;
Gas Chromatography Instrumentation, Carrier Gas Supply;
The Injection Port and the Solute Injection Process,
Oven/Column Compartment; Detectors, More Detailed Look at
Stationary Phase Chemistry: Kovats Indices and Mcreynolds
Constants, Kovats Retention Indices, Stationary Phase
Selection, Gas Chromatography in Practice; Syringe Washing;
Controls and Blanks/Ghost Peaks; Autosamplers; GC Septa,
Qualitative Analysis; Quantitative Analysis; Derivatization))
Mid Examination
4. High-Speed GC; Tandem GC; Microfabricated GC.
5. Liquid
Chromatography
(Examples
of
Liquid
Chromatography Analyses, Scope of Liquid Chromatography,
History of LC; Modern Packing Materials, Modes of Liquid
Chromatography, Normal Phase Liquid Chromatography
(NPLC), Reversed-Phase Liquid Chromatography (RPLC)
6. Reversed-Phase Liquid Chromatography (RPLC), IonExchange Chromatography (IEX) Hydrophilic Interaction
Chromatography (HILIC).
7. Size
Exclusion
Chromatography
(SEC),
Affinity
Chromatography, HPLC Instrumentation; The Proportioning
Valve; Mixing Chamber; Pumps; Injection
8. The Column and Particles; Guard Columns
9. Detectors (Specific Uses of and Advances in Liquid
Chromatography; Chiral Separations, Preparative-Scale
Chromatography)
10. Ultra-High Performance Liquid Chromatography (UHPLC) for
High-Speed Separations, Tandem-Column Liquid
Chromatography
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1
1

3
3

1

3

1

3

1
1

3
3

1

3
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11. Application of LC – Analysis of Pharmaceutical Compounds in
Groundwater
12. LC Analyses (Mass Spectrometric Selected Ion Monitoring
Detection, Results; Summary)

1

3

1

3

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

Other:

Total
45
45
3
3

3. Additional private study/learning hours expected for students per week.

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
1.0
Knowledge
1.1

Recognize the essential theoretical concepts of
spectroscopic and chromatographic methods of
analysis
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 Lecture
 Animation and
videos
 Classroom
discussion

 Homework
assignments
 Examinations
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Memorize the functions of devices of instruments
for chemical analysis.

1.2
Outline the potentials, limitations, and applications
of instrumental analytical techniques.

1.3
2.0
2.1

2.2

2.3

Suggest appropriate instrumental methods for
chemical analysis.

Suggest appropriate devices and conditions for
instrumental chemical analysis

Solve analytical problems in spectroscopic and
chromatographic methods of analysis

2.4
3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in selflearning, group work, and leadership when
appropriate.

3.3

 Homework
assignments
 Examinations

 Homework
assignments
 Examinations

Cognitive Skills

Use spreadsheets for calculating equations and
analytical figures of merits of instrumental
analysis and plotting chromatograms and curves.

3.2

 Flipped classroom
 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom
 Lecture
 Animation and
videos
 Classroom
discussion
 Flipped classroom

Show independency in solving simple problems in
spectroscopic and chromatographic methods of
analysis.

Acquire self-confidence to enter the job market or
pursue graduate studies.
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 Lectures
 Tutorial
 Classroom
discussion
 Flipped classroom
 Lectures
 Tutorial
 Classroom
discussion
 Flipped classroom
 Tutorial

 Tutorial

 Classroom
discussion
 Group work
 Tutorial
 Case study
 Tutorial
 Case study

 Tutorial

 Group discussion
 Report and
presentation of a
case study
 Examinations
 Group discussion
 Report and
presentation of a
case study
 Examinations
 Homework
assignments
 Report and
presentation of a
case study
 Homework
assignments
 Report and
presentation of a
case study
 Homework
assignments
 Group discussion

 Homework
assignments
 Group discussion
 Report and
presentation of a
case study
 Examinations
 Report and
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 Case study

4.0

Communication, Information Technology, Numerical

4.1

Calculate analytical
instrumental analysis.

of

 Tutorial
 Case study

4.2

Communicate effectively in oral and written
forms.

4.3

Demonstrate ability to use information technology
related to analytical chemistry.

 Classroom
discussion
 Case study
 Tutorial
 Case study

5.0
5.1

Psychomotor
NOT APPLICAPLE

figures

of

merits

presentation of a
case study
 Report
and
presentation of a
case study
 Report
and
presentation of a
case study
 Report
and
presentation of a
case study

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

3 Midterm exam
4 Final Exam
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5%
10%
10% Continuous
10%
10%
7
According Schedule
of final exam

Proportion of
Total
Assessment

55%

15%
30%
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D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
1. Chromatography: Principles and Instrumentation. Mark F. Vitha. 2017. 1st Edition.
2. List Essential References Materials (Journals, Reports, etc.)
1. Analytical Chemistry. Introduction to Pharmaceutical Chemical Analysis by Steen
Honoré Hansen, Stig Pedersen-Bjergaard, Knut Rasmussen. 2012. 1th edition.
2. Quantitative Chemical Analysis. Daniel C. Harris. 2015. 9th ed. W. H. Freeman.

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.



Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
Wiley Companion Site for Introduction to Pharmaceutical Chemical Analysis by Steen Honoré Hansen,
Stig Pedersen-Bjergaard, Knut Rasmussen:
https://www.wiley.com/en-us/Introduction+to+Pharmaceutical+Chemical+Analysis-p-9780470661215
 https://acsanalytical.org/
 https://wissen.science-and-fun.de/links/index.php?e-id=11&basis=(CH)AnalyticalChemistry
 https://www.nist.gov/mml
 http://www.rsc.org/journals-books-databases/about-journals/analytical/
 http://www.anachem.umu.se/jumpstation.htm
 http://home.asdlib.org/

 http://www.acdlabs.com/
4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
None
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Course Specifications, Ramadan 1438H, June 2017.
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Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
Course Specifications, Ramadan 1438H, June 2017.
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2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Prof. Tarek Othman Said & Dr. Taher Sahlbji
Signature: _ ___Tarek and Taher___ Date Specification completed: ___April 2019_
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Spectroscopic Analytical Chemistry (Chem 742)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April 2019

A. Course Identification and General Information
1. Course title and code:
Spectroscopic Analytical Chemistry (Chem 742) / Core
2. Credit hours: 3 hours
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
PhD Chemistry
4. Name of faculty member responsible for the course
Dr Eid Ibrahim Brima
5. Level/year at which this course is offered: 1st year
6. Pre-requisites for this course (if any): N/A
7. Co-requisites for this course (if any):
N/A
8. Location if not on main campus:
Female section – Road of King Abdullah
9. Mode of Instruction (mark all that apply):
a. traditional classroom

√

b. blended (traditional and online)
c. e-learning

(self-learning)

40%

What percentage?

√ What percentage?

d. correspondence
f. other

What percentage?

20%

What percentage?
√

What percentage?

40%

Comments:
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B Objectives
1. What is the main purpose for this course?
 To understand the advanced applications of spectroscopic instruments.
 To explain the advantages of each spectroscopy technique.
 To distinguish different between the spectroscopy technique.

2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course as
external benchmark from ranking university).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
Instrumental analysis is divided into three branches; spectroscopy, electrochemistry and
chromatography. This course is mainly based on spectroscopic instrumentation (Vis/UV, IR, AAS,
ICP-OES, and ICP-MS) and analysis. The interaction of electromagnetic radiation with the matter in
its state (gas, liquid and solid). The interaction will characterized as absorption, emission, refraction
and scattering. Contents including fundamental theory, application and methods development will
be widely covered throughout the course.
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1. Topics to be Covered
List of Topics
Advanced applications of UV-visible spectroscopy
Instrumentation
Sample handling and measurement
Method development and validation
Routine operation
 Instrument performance verification (noise, basline, stability,
stary light, linearity, stray light, wavelength and photometric
(accuracy and precision))
 Standards
 Regulatory requirements (GLP/GMP)
 Instrument self-test
 System stability
 Proper operation (standard operating procedures and electronic
storage)
 Collateral data (confirmation wavelength, full spectra and
statistics)
Infrared Spectroscopy:
 Introduction
 Experimental Methods
 Spectral Analysis
Infrared Spectroscopy: Applications
 Organic Molecules
 Inorganic Molecules
 Polymers
Infrared Spectroscopy: Applications
 Biological Applications
 Industrial and Environmental Applications
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Weeks
1

Contact
hours
3

1

3

1

3

1

3

2

6
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Atomic Absorption Spectrometry
Principles
Atomic absorption spectrometers
Spectrometers
Primary radiation sources
Flame atomic absorption
Electrothermal atomic absorption
Special techniques
 Hydride and cold-vapor techniques
 Direct solids sampling
 Indirect determinations
 Flow injection analysis
 Diode laser atomic absorption spectrometry
 Fields of application

1

3

1

3

1

3

Atomic Emission Spectrometry
Field applications
Plasma source AES
 Field applications and analytical aspects

2

6

1

3

Plasma Mass Spectrometry
 ICP mass spectrometry
 Instrumentation
 Field applications and analytical aspects
Ion Sources (ICP)
Mass Analysers (Quadrupole Analysers, Ion Trap Analysers, Time-ofFlight Analysers, Magnetic and Electromagnetic Analysers and Ion
Cyclotron Resonance and Fourier Transform Mass Spectrometry )
Quantitative Data
 Specificity
 Sensitivity and detection limit
 External standard method
 Sources of error
 Internal standard method
 Isotopic dilution method

1

3

1

3
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Atomic Fluorescence Spectrometry
 Principles
 Instrumentation
Analytical performance
Laser Enhanced Ionization Spectrometry
 Principles
 Analytical applications

1

3

2. Course components (total contact hours and credits per semester):

Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory
/
Studio

Practical

Other:

45
45
3
3

3. Additional private study/learning hours expected for students per week.

Total
45
45
3
3

3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment
Methods and Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate
learning domains (see suggestions below the table). Second, insert supporting teaching
strategies that fit and align with the assessment methods and intended learning outcomes.
Third, insert appropriate assessment methods that accurately measure and evaluate the
learning outcome. Each course learning outcomes, assessment method, and teaching strategy
ought to reasonably fit and flow together as an integrated learning and teaching process.
(Courses are not required to include learning outcomes from each domain.)
Cod
NQF Learning Domains
Course
Course Assessment
e
And Course Learning Outcomes
Teaching
Methods
#
Strategies
1.0
Knowledge
Outline Fundamental and principles of
Lectures
Problem sets
1.1
spectroscopy
Quizzes and exam
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1.2
2.0
2.1
2.2
3.0
3.1
3.2
4.0

4.1

5.0
5.1
5.2

State Application of spectroscopy in
analysis
Cognitive Skills
Explain theoretical aspects of various
problem
spectroscopy
solving
sessions
Evaluate the advantage of spectroscopy
Case Study
application in different fields
Interpersonal Skills & Responsibility
Demonstrate
of responsibility in discussion
implementation of course activities
Seminars
Show the ability of working in group and discussion
alone
Seminars
Communication, Information Technology, Numerical
Show efficiently communication in oral and Lectures
written exams and assignments
Research
project

Problem sets
Quizzes and exam
Research presentation
Quizzes and exam
Research presentation
Quizzes and exam
Quizzes and exam
Oral Presentation
Quizzes and exam
Original research Proposal

Psychomotor
N.A.

Table 5. Schedule of assessment tasks for students during the semester
# Assessment task (i.e., essay, test,
quizzes, group project, examination,
speech, oral presentation, etc.)
1
Problem sets
2
Research Presentation
3 Homework Original Research Proposal
4
Oral Presentation
5
Midterm Paper
6 Midterm Examination
7

Written Final Exam

Week Due

5%
10%
10%
10%
10%

Proportion of
Total
Assessment

Continuous

55%

7

15%

According Schedule of final
exam

30%

Note: the Midterm exam will be presented during the 7th week.

Course Specifications, Ramadan 1438H, June 2017.

Page 7

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
E Learning Resources
1. List Required Textbooks
1- Owen T. (1996). Fundamentals of UV-visible spectroscopy. A primer, Hewlett-Packard
publication number 12-5965-5123E, Germany.
2- Stuart B. (2004). Infrared Spectroscopy: Fundamentals and Applications. John Wiley &
Sons, Ltd ISBNs: 0-470-85427-8 (HB); 0-470-85428-6 (PB)
3- Broekaert JoseÂ A. C. (2002).Analytical Atomic Spectrometry with Flames and Plasmas.
ISBNs: 3-527-30146-1 (Hardback). Wiley-VCH Verlag GmbH & Co. KGaA.
4- de Hoffmann E., Stroobant V. (2007). Mass Spectrometry Principles and Applications.
ISBN 978-0-470-03310-4 John Wiley & Sons Ltd, The Atrium, Southern Gate, Chichester,
West Sussex PO19 8SQ, England
2. List Essential References Materials (Journals, Reports, etc.)
G. Gauglitz and T. Vo-Dinh (2003). Handbook of Spectroscopy. WILEY-VCH Verlag GmbH & Co.
KGaA, Weinheim, ISBN 3-527-29782-0.
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.
Saudi Digital Library: https://lib.kku.edu.sa/
4. Other learning material such as computer-based programs/CD, professional standards or
regulations and software.
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F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number
of seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning

Course Specifications, Ramadan 1438H, June 2017.

Page 10

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: ___Dr Eid Ibrahim Brima___________________________

Signature: __

_ Date Specification Completed: April 2019

Program Coordinator: Prof. Mohamed Tlili
Signature: Mohamed Tlili

Date Received: April 2019
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Environmental Analytical Chemistry
(Chem 841)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Environmental Analytical Chemistry (Chem 841) / Elective

2. Credit hours: 3hrs
3. Program(s) in which the course is offered. Ph.D. (Chemistry)
(If general elective available in many programs indicate this rather than list programs)
4. Name of faculty member responsible for the course
Prof. Dr. Tarek Othman Said
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any): None
8. Location if not on main campus: Female section / King Abdulla Road
9. Mode of Instruction (mark all that apply):
0
a. traditional classroom
√ What percentage?
b. blended (traditional and online)

√

What percentage?

c. e-learning

√

What percentage?

90

d. correspondence

√ What percentage?

5

f. other (self-learning)

√

What percentage?

0

5

Comments:
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B Objectives
1. What is the main purpose for this course?
1. This course aims to introduce the student to the relationship of environmental chemistry to the key
concepts of sustainability, industrial ecology and green chemistry.
2. Introduce the student to emphasize important topics such as the world water crisis.
3. Be familiar with global climate change.
4. Underline the importance of abundant renewable energy in minimizing human influences on climate.
5. Get knowledge required in the field of environmental chemistry.
2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
This course is aimed to emphasizes the concepts essential to the practice of environmental science, technology and
chemistry while introducing the newest innovations in the field. The relationship of environmental chemistry to the key
concepts of sustainability, industrial ecology and green chemistry is also considered.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics
1. Environmental Chemistry and the Five Spheres of the
Environment (The Hydrosphere, Water Chemistry)
2. Aquatic Chemistry (Oxidation/Reduction in aquatic
chemistry, Phase Interactions in Aquatic Chemistry)
3. Aquatic Microbial Biochemistry (Water Pollutants, Water
Pollution)
4. World Water Crisis: (Climate Change, Water Renovation and
Course Specifications, Ramadan 1438H, June 2017.

No. of
Weeks
1

Contact hours
3

1

3

1

3

1

3
Page 3

Recycling)
5. Atmospheric Chemistry (Particles in the Atmosphere, Gaseous
Inorganic/organic Air Pollutants)

6. Global change (The Endangered Global Atmosphere, The
Geosphere and Geochemistry)
7. Soil (Earth’s Lifeline, The Anthrosphere: Industrial Ecology
and Green Chemistry)
8. Resources and Sustainable Materials (Resources, Sustainable
Energy: The Key to Everything)
9. Hazardous Wastes (Historical and Traditional
Approaches to Hazardous Waste Disposal, Special
Considerations for Radioactive Wastes)
10. Industrial Ecology (Waste Minimization, Utilization, and
Treatment)
11. The Biosphere (Environmental Biochemistry, Management)

12. Toxicological Chemistry (Toxicological Chemistry of
Chemical Substances, Assessment and treatment)
13. Weathering processes (Mechanisms of chemical weathering,
Dissolution and oxidation)
14. Groundwater (Acid hydrolysis, Natural arsenic contamination of
groundwater)

15. Contamination of groundwater (Anthropogenic contamination
of groundwater, Nutrients and eutrophication)

1

3

1

3

1

3

1

3

1

3

1

3

1
1

3
3

1

3

1

3

1

3

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.

Other:

Total
45
45
3
3
3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
Course Specifications, Ramadan 1438H, June 2017.
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On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
1.0
Knowledge
1.1

Recognize the relationship of environmental
chemistry to the key concepts of sustainability,
industrial ecology and green chemistry

Familiar with global warming phenomenon and
determine principles of atmosphere chemistry

1.2
Name the different classes of air, water and soil
pollution. Describe some gases cycles

1.3
2.0

 Quizzes and exam

 Lectures
 Software
demonstration
 Classroom
discussion
 Tutorial
 Lectures
 Software
demonstration
 Classroom
discussion
 Tutorial
 Lectures
 Software

 Research
presentation
 Quizzes and exam

 Research
presentation
 Quizzes and exam

 Problem sets
 Quizzes and exam

Cognitive Skills
Summarize the principles of atmospheric
chemistry

2.1
Compare different types of pollutions and the
colligative properties of solutions.

2.2
2.3

 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom
 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom
 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom

Study the chemistry of the environment in
such a way that students who have little or
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 Research
presentation
 Quizzes and exam

 Research
presentation
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no science background can gain
understanding and appreciation of this
important subject.

demonstration
 Classroom
discussion
 Tutorial

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in selflearning, group work, and leadership when
appropriate.

4.0

Communication, Information Technology, Numerical

4.1

Communicate effectively in oral and written form,
use
information
technology,
and
apply
mathematical techniques.

5.0
5.1

Psychomotor
NOT APPLICAPLE

 Classroom
discussion
 Group work
 Classroom
discussion
 Tutorial
 Flipped classroom
 Case study

Quizzes and exam

 Oral Presentation

 Original research
Proposal

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

3 Midterm exam
4 Final Exam

Course Specifications, Ramadan 1438H, June 2017.

Week Due

5%
10%
10% Continuous
10%
10%
7
According Schedule
of final exam

Proportion of
Total
Assessment

55%

15%
30%
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D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
1. Environmental Chemistry, Stanley Manahan 10th Edition, 2017, CRC Press.

2. List Essential References Materials (Journals, Reports, etc.)

2. “An Introduction to Environmental Chemistry, Julian E. Andrews, Peter Brimblecombe, Tim D.

Jickells, Peter S. Liss, Brian Reid 2nd Edition. ISBN: 978-1-118-68547-1. Apr 2013, Wiley-Blackwell
320 pages.

3. Environmental Chemistry in Society”. James M. Beard 2nd Edition, 2013, CRC Press.

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.



Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
Wiley Companion Site for Introduction to Pharmaceutical Chemical Analysis by Steen Honoré Hansen,
Stig Pedersen-Bjergaard, Knut Rasmussen:
https://www.wiley.com/en-us/Introduction+to+Pharmaceutical+Chemical+Analysis-p-9780470661215
 https://acsanalytical.org/
 https://wissen.science-and-fun.de/links/index.php?e-id=11&basis=(CH)AnalyticalChemistry
 https://www.nist.gov/mml
 http://www.rsc.org/journals-books-databases/about-journals/analytical/
 http://www.anachem.umu.se/jumpstation.htm
 http://home.asdlib.org/

 http://www.acdlabs.com/
4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
None
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Course Specifications, Ramadan 1438H, June 2017.

Page 7

Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
Course Specifications, Ramadan 1438H, June 2017.
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c. Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Prof. Tarek Othman Said
Signature: _ ___Tarek Date Specification completed: ____April 2019
Program Coordinator: Prof. Mohamed Tlili
Signature: Mohamed Tlili

Date Received: ___April 2019_
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Electroanalysis Chemistry
(Chem 842)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Electroanalysis Chemistry (Chem 842) / Elective

2. Credit hours: 3hrs
3. Program(s) in which the course is offered. Ph.D. (Chemistry)
(If general elective available in many programs indicate this rather than list programs)
4. Name of faculty member responsible for the course
Prof. Dr. Tarek Othman Said
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any): None
8. Location if not on main campus: Female section / King Abdulla Road
9. Mode of Instruction (mark all that apply):
0
a. traditional classroom
√ What percentage?
b. blended (traditional and online)

√

What percentage?

c. e-learning

√

What percentage?

90

d. correspondence

√ What percentage?

5

f. other (self-learning)

√

What percentage?

0

5

Comments:
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B Objectives
1. What is the main purpose for this course?
1.
2.
3.
4.
5.
6.

0BSummary of the main learning outcomes for students enrolled in the course.
BIdentifying the advanced techniques of Spectrophotometric Analysis
Describing the different methods of Electrochemical Analysis
Indicating the main components of types of electrodes and cells used for potentiometric, conductometric,
voltametric, polarographic, and amperometric analysis
Analyzing spectra
Solving some of spectrophotometric and electrochemical problems.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
Identifying the advanced techniques of Spectrophotometric Analysis Describing the different methods of
Electrochemical Analysis Indicating the main components of spectrophotometrs, types of electrodes and cells used for
potentiometric, conductometric, voltametric, polarographic, and amperometric analysis Analyzing UV and Visible
spectra and chromatograms Solving some of spectrophotometric and electrochemical problems.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics

No. of
Weeks
1. Principles of spectrophotometric analysis (Identifying the
1
theoretical basis of electroanalysis)
2. Molecular absorption methods of analysis (Differentiating
between the instrumentation for absorption and emission
spectrophotometry)
3. Molecular emission principles and instrumentation (Studying the different
4.

methods for spectrophotometric and electrochemical analyses)
Factors affecting fluorescence (phosphorescence and chemi-and bioluminscence, spectroscopy

Course Specifications, Ramadan 1438H, June 2017.

Contact hours
3

2

6

2

6

1

3
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5. Atomic absorption spectrometry (Calculating absorbance, emission
6.
7.
8.
9.

intensity, concentration and absorptivity)
Atomic and flame emission spectrometry (light source, sample cell, optical
system, sample analysis)
Inductively coupled plasma (ICP); optical emission, dissociation of samples,
gas plasma)
X-ray analysis (line spectra, K and L transition, Bremsstrahlung radiation)
Potentiometric analysis (Voltammetric, pulse polarographic and stripping
methods)

1

3

2

6

2

6

2
2

6
6

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.

Other:

Total
45
45
3
3
3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
And Course Learning Outcomes
Strategies
Methods
1.0
Knowledge
Course Specifications, Ramadan 1438H, June 2017.
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Describing
the
different
Electrochemical Analysis

methods

of

1.1
2.0

 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom

 Quizzes and exam

 Lectures
 Software
demonstration
 Classroom
discussion
 Tutorial
 Case study

 Research
presentation
 Quizzes and exam

 Classroom
discussion
 Group work

 Oral Presentation
 Quizzes and exam

Cognitive Skills
types of electrodes and cells used for
potentiometric

2.1

3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in selflearning, group work, and leadership when
appropriate.

4.0

Communication, Information Technology, Numerical

4.1

Communicate effectively in oral and written form,
use
information
technology,
and
apply
mathematical techniques.

5.0
5.1

Psychomotor
NOT APPLICAPLE

 Classroom
discussion
 Tutorial
 Flipped classroom

 Original research
Proposal
 Quizzes and exam

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

3 Midterm exam
Course Specifications, Ramadan 1438H, June 2017.

Week Due

5%
10%
10% Continuous
10%
10%
7

Proportion of
Total
Assessment

55%

15%
Page 5

4 Final Exam

According Schedule
of final exam

30%

D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
1.

Quantitative Chemical Analysis by D. Harris, ISBN-13: 978-0716770411.

2. List Essential References Materials (Journals, Reports, etc.)
1. Instrumental Analysis by Gary D. Chastain James E. O’Reilly, Publisher: Allyn and Bacon; 2 ed (1978).
P

P

ASIN: B00072TFJI.
Fundamentals of Instrumental Analysis by D. Skoog, ISBN-13: 978-0495012016.

2.
3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.



Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
Wiley Companion Site for Introduction to Pharmaceutical Chemical Analysis by Steen Honoré Hansen,
Stig Pedersen-Bjergaard, Knut Rasmussen:
https://www.wiley.com/en-us/Introduction+to+Pharmaceutical+Chemical+Analysis-p-9780470661215
 https://acsanalytical.org/
 https://wissen.science-and-fun.de/links/index.php?e-id=11&basis=(CH)AnalyticalChemistry
 https://www.nist.gov/mml
 http://www.rsc.org/journals-books-databases/about-journals/analytical/
 http://www.anachem.umu.se/jumpstation.htm
 http://home.asdlib.org/

 http://www.acdlabs.com/
4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
None
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
Course Specifications, Ramadan 1438H, June 2017.
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2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
Course Specifications, Ramadan 1438H, June 2017.
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3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students„ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Prof. Tarek Othman Said
Signature: ___Tarek Date Specification completed: ____April 2019
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________

Course Specifications, Ramadan 1438H, June 2017.
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المركز الوطني للتقويم واالعتماد االكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Bioanalytical Chemistry
(Chem 843)

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: April. 2019

A. Course Identification and General Information
1. Course title and code: Bioanalytical Chemistry (Chem 843) / Elective
2. Credit hours: 3hrs
3. Program(s) in which the course is offered. Ph.D. (Chemistry)
(If general elective available in many programs indicate this rather than list programs)
4. Name of faculty member responsible for the course
Dr. Abubakr M. Idris
5. Level/year at which this course is offered: 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any): None
8. Location if not on main campus: Female section / King Abdulla Road
9. Mode of Instruction (mark all that apply):
0
a. traditional classroom
√ What percentage?
b. blended (traditional and online)

√

c. e-learning

√

What percentage?

90

d. correspondence

√ What percentage?

5

What percentage?

0

f. other (self-learning)

What percentage?

5

Comments:

Course Specifications, Ramadan 1438H, June 2017.
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B Objectives
1. What is the main purpose for this course?
 This course aims at introducing students to analytical and bioanalytical techniques and their
methods, besides developing bioanalytical reagents and validation of bioanalytical methods.

2. Briefly describe any plans for developing and improving the course that are being implemented. (e.g. increased
use of IT or web based reference material, changes in content as a result of new research in the field)
This is new program, plan for development and improving will depend on the feedback of course evaluation
(student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The contents of this course includes Quantitative Instrumental Measurements; Spectroscopic Methods for the
Quantitation of Classes of Biomolecules; Enzymes and Quantitation of Enzymes and Their Substrates; Biosensors;
Design

of

Macromolecular

Reagents;

Image-Based

Bioanalysis;

Electrophoresis;

Centrifugation

Methods;

Chromatography of Biomolecules; Mass Spectrometry of Biomolecules; Micro-TAS, Lab-on-a-Chip, and Microarray
Devices and Validation of New Bioanalytical Methods.

Elements of Equilibrium Statistical Thermodynamics
1. Topics to be Covered
List of Topics
1.

Quantitative Instrumental Measurements

2.

Spectroscopic Methods for the Quantitation of Classes of Biomolecules

3.

Enzymes and Quantitation of Enzymes and Their Substrates

4.

Biosensors

5.

Design of Macromolecular Reagents

6.

Image-Based Bioanalysis

7.

Principles of Electrophoresis
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No. of
Weeks
1
1
1
1
1
1
1

Contact hours
3
3
3
3
3
3
3
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8.

Applications of Zone Electrophoresis

9.

Isoelectric Focusing and 2D Electrophoresis

1
1
1
1
1
1
1
1

10. Capillary Electrophoresis
11. Centrifugation Methods
12. Chromatography of Biomolecules
13. Mass Spectrometry of Biomolecules
14. Micro-TAS, Lab-on-a-Chip, and Microarray Devices
15. Validation o New Bioanalytical Methods

3
3
3
3
3
3
3
3

2. Course components (total contact hours and credits per semester):
Lecture
Contact
Hours
Credit

Planed
Actual
Planed
Actual

Tutorial

Laboratory/
Studio

Practical

45
45
3
3

3. Additional private study/learning hours expected for students per week.

Other:

Total
45
45
3
3
3 Hours

4. Course Learning Outcomes in NQF Domains of Learning and Alignment with Assessment Methods and
Teaching Strategy
On the table below are the five NQF Learning Domains, numbered in the left column.
First, insert the suitable and measurable course learning outcomes required in the appropriate learning
domains (see suggestions below the table). Second, insert supporting teaching strategies that fit and align
with the assessment methods and intended learning outcomes. Third, insert appropriate assessment
methods that accurately measure and evaluate the learning outcome. Each course learning outcomes,
assessment method, and teaching strategy ought to reasonably fit and flow together as an integrated
learning and teaching process. (Courses are not required to include learning outcomes from each domain.)
Code #
NQF Learning Domains
Course Teaching
Course Assessment
Course Specifications, Ramadan 1438H, June 2017.
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1.0

And Course Learning Outcomes
Knowledge
Recognize the concepts quantitative instrumental
measurements

1.1

1.2

Describe spectroscopic, chromatographic and
electrophoresis methods for biomolecules
quantitation

Outline guidelines of validation of new
bioanalytical methods
1.3

Record the basic concepts of micro-TAS, lab-on-achip and microarray devices
1.4

2.0
2.1

2.3

 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom
 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom
 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom
 Lecture
 Software
demonstration
 Classroom
discussion
 Flipped classroom

Methods

 Problem sets
 Quizzes and exam

 Quizzes and
exam

 Quizzes and
exam

 Quizzes and
exam

Cognitive Skills
Design macromolecular reagents

2.2

Strategies

Interpret spectrum, chromatograms and
electropherograms for quantitation of
biomolecules

Evaluate analytical figure of merits obtained from
different methods of biochemical analysis

Develop virtual bioanalytical methods

2.4
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 Lectures
 Software
demonstration
 Classroom
discussion
 Lectures
 Software
demonstration
 Classroom
discussion
 Lectures
 Software
demonstration
 Classroom
discussion
 Lectures
 Software
demonstration
 Classroom
discussion

 Research
presentation
 Quizzes and exam
 Research
presentation
 Quizzes and exam
 Research
presentation
 Quizzes and exam
 Research
presentation
 Quizzes and exam
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3.0

Interpersonal Skills & Responsibility

3.1

Show ethical principles and responsibility in self
learning, group work, and leadership when
appropriate.

4.0

Communication, Information Technology, Numerical

4.1

Calculate analytical figures of merits related to
biochemical analysis using different statistical
software

4.2
5.0
5.1

Demonstrate orally and in written the potentials
and limitations of biochemical analytical methods

 Classroom
discussion
 Flipped classroom
 Group work
 Classroom
discussion
 Flipped classroom
 Group work
 Classroom
discussion
 Flipped classroom
 Group work

 Oral Presentation
 Quizzes and exam

 Original research
Proposal
 Quizzes and exam
 Original research
Proposal
 Quizzes and exam

Psychomotor
NOT APPLICAPLE

5. Schedule of Assessment Tasks for Students During the Semester
Assessment task (i.e., essay, test, quizzes, group project,
examination, speech, oral presentation, etc.)

1 Activities work class

Problem sets
Research Presentation
Original Research Proposal
Oral Presentation
Midterm Paper

3 Midterm exam
4 Final Exam
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Week Due

5%
10%
10% Continuous
10%
10%
7
According Schedule
of final exam

Proportion of
Total
Assessment

55%

15%
30%
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D. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student consultations and
academic advice. (include amount of time teaching staff are expected to be available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice for students.
E Learning Resources
1. List Required Textbooks
 Bioanalytical Chemistry

by Susan R. Mikkelsen and Eduardo Cortón, Second Edition, 2016, John

Wiley & Sons Inc.

2. List Essential References Materials (Journals, Reports, etc.)




Advances in Chemical Bioanalysis: Series Editors: Frank-Michael Matysik and Joachim Wegener,
Springer International Publishing Switzerland 2014.
Exercise, Sport, and Bioanalytical Chemistry Principles and Practice by Anthony C. Hackney, 2016
Elsevier Inc.

3. List Electronic Materials, Web Sites, Facebook, Twitter, etc.



Blackboard: E-Learning Deanship (http://elc.kku.edu.sa/).
Wiley Companion Site for Introduction to Pharmaceutical Chemical Analysis by Steen Honoré Hansen,
Stig Pedersen-Bjergaard, Knut Rasmussen:
https://www.wiley.com/en-us/Introduction+to+Pharmaceutical+Chemical+Analysis-p-9780470661215
 https://acsanalytical.org/
 https://wissen.science-and-fun.de/links/index.php?e-id=11&basis=(CH)AnalyticalChemistry
 https://www.nist.gov/mml
 http://www.rsc.org/journals-books-databases/about-journals/analytical/
 http://www.anachem.umu.se/jumpstation.htm
 http://home.asdlib.org/

 http://www.acdlabs.com/
4. Other learning material such as computer-based programs/CD, professional standards or regulations and
software.
None
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in
classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
Course Specifications, Ramadan 1438H, June 2017.
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2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and other related
programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
- Student survey “ Evaluation of Course”
- Focus group discussion with small group of students.
2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
- Independent assessment of standard achieved by students (Peer-Reviewer).
- Observation and assistance from colleagues have experience in the field.
- Independent advice on assignment task.
3. Processes for Improvement of Teaching
- Attending workshop “Modern Teaching strategies”
- Review the applicable teaching strategies.
- Feedback from students„ survey
- Feedback from students„ focus group discussion.
- Feedback from peer-reviewer, coordinator of course and committee of curricular and planning
4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent member
teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of
assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
Course Specifications, Ramadan 1438H, June 2017.

Page 8

3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students„ achievement.

5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for
improvement.
a. Reviewing the course
- Collecting feedback from various resources (students„ survey – analysis of students„ achievement,
reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.
Name of Course Instructor: Abubakr M. Idris, PhD
Signature:
Abubakr
Date Specification completed: April 2019
Program Coordinator: _ Prof. Mohamed Tlili _______________________________________
Signature: _Mohamed Tlili _______________________
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المركز الوطني للتقويم واالعتماد األكاديمي
National Center for Academic Accreditation and Evaluation

ATTACHMENT 5.

T6. COURSE SPECIFICATIONS
(CS)
Selected Topics in Analytical Chemistry
Chem 844

Course Specifications
Institution: King Khalid University
College/Department : Science / Chemistry

Date: October 08, 2018

A. Course Identification and General Information
1. Course title and code: Selected Topics in Analytical Chemistry

Chem 844 / Elective

2. Credit hours: 3H
3. Program(s) in which the course is offered.
(If general elective available in many programs indicate this rather than list programs)
Ph.D. Chemistry
4. Name of faculty member responsible for the course: Prof. Mohamed TLILI
5. Level/year at which this course is offered: 3rd or 4th Level / 2nd year
6. Pre-requisites for this course (if any):
7. Co-requisites for this course (if any):
8. Location if not on main campus:
9. Mode of Instruction (mark all that apply):
a. traditional classroom

What percentage?

b. blended (traditional and online)

What percentage?

c. e-learning

What percentage?

d. correspondence

What percentage?

f. other

What percentage?

Comments:
The instruction mode can be modified according to the topic to be selected and the course instructor.
A course description will be designed for each selected topic.
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B Objectives
1. What is the main purpose for this course?
The objective of this course is to explore selected topics about the latest advancements in the field of
Analytical Chemistry; without obligation that these topics will related to the research area of the
dissertation. (Topics will be determined by the Graduate Program Committee and a complete course
description will be designed for each topic).
2. Briefly describe any plans for developing and improving the course that are being implemented.
(e.g. increased use of IT or web based reference material, changes in content as a result of new
research in the field)
This is new program, plan for development and improving will depend on the feedback of course
evaluation (student survey, independent reviewer and other tools using to evaluate of course).
C. Course Description (Note: General description in the form used in Bulletin or handbook)
Course Description:
The course description will be designed for each selected topic apart.

3. Additional private study/learning hours expected for students per week.

D. Topics
The proposed selected topics titles and course description, without being limited to them, are listed
below:
The Course description for topics,
I.

Food Analysis:
The food analysis topic will be applied to illustrate the principles of selection and
applying the advanced methods and techniques for chemical analysis to analyze the major,
trace and the chemical contaminates residues constituents in the different types of foods,
including studying the sample treatment techniques, data validation and analysis. Applying
the Quality control and Quality Assurance programs for the applied method of analysis. The
course will cover analysis of Fat, Protein, Carbohydrate, Vitamins, Antioxidant, trace
metals, Food additives and total phenolic and pesticides contaminates residues. Comparison
between the different approved and well-established standard methods of food analysis also
will be studied.
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II. Drug Analysis and Forensic Chemistry Applications:
In this topic. definition and classification to the different types and categories of drugs
(Acidic Drugs, Basic Drugs, Alkaloids and Nonalkaloids) and its chemistry and absorption
in the body will be studied. In addition to applying the advanced methods and techniques
for qualitative and quantitative analysis of drugs in the different formulations. Applying the
Quality control and Quality Assurance programs for the applied method of analysis. The
topic also will be covering the forensic chemistry analysis for drugs, toxic, explosive, Inks
and paints materials.

E. Student Academic Counseling and Support
1. Arrangements for availability of faculty and teaching staff for individual student
consultations and academic advice. (include amount of time teaching staff are expected to be
available each week)
Teaching staff will be available 4 Hours per week to provide consultation and academic advice
for students.
F. Facilities Required
Indicate requirements for the course including size of classrooms and laboratories (i.e. number of
seats in classrooms and laboratories, extent of computer access, etc.)
1. Accommodation (Classrooms, laboratories, demonstration rooms/labs, etc.)
Lecture room equipped with 20 armchairs
2. Technology resources (AV, data show, Smart Board, software, etc.)
Lecture room equipped with:
Smart board
Data show
Computer (MS office, software programs that serve the course as Origin, SPSS, Chem. Draw and
other related programs.)
3. Other resources (specify, e.g. if specific laboratory equipment is required, list requirements or
attach list)
N. A
G Course Evaluation and Improvement Processes
1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching
-

Student survey “ Evaluation of Course”
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-

Focus group discussion with small group of students.

2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department
-

Independent assessment of standard achieved by students (Peer-Reviewer).
Observation and assistance from colleagues have experience in the field.
Independent advice on assignment task.

3. Processes for Improvement of Teaching
-

Attending workshop “Modern Teaching strategies”
Review the applicable teaching strategies.
Feedback from students’ survey
Feedback from students’ focus group discussion.
Feedback from peer-reviewer, coordinator of course and committee of curricular and
planning

4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an
independent member teaching staff of a sample of student work, periodic exchange and
remarking of tests or a sample of assignments with staff at another institution)
a. Designing standardized rubrics, model answers, assignments and exam papers.
b. Check marking of students by:
1. Committee of Examination
2. Independent member of teaching staff
3. Design a mechanism for “pass” score on each exam.
c. Statistical analysis for students’ achievement.
5. Describe the planning arrangements for periodically reviewing course effectiveness and
planning for improvement.
a. Reviewing the course
- Collecting feedback from various resources (students’ survey – analysis of students’
achievement, reviewing applicable teaching strategies).
b. Planning for improvement
- Preparation of course report
- Analysis of feedback (strengths, weakness and priorities of improvement)
- Updating course according to scientific developments in the specialization.
- Fulfill action plan in course report according to the priorities of improvement.

Name of Course Instructor: Prof. Mohamed Tlili
Signature: ______________________ Date Specification Completed: 15/04/2019
Course Specifications, Ramadan 1438H, June 2017.
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Program Coordinator: Prof. Mohamed Tlili
Signature: Mohamed Tlili

Date Received: _____10/2018
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Department of Chemistry

Human & Material Potentials

The Human and Material Potentials Necessary for the Program

A. Human Potentials:
Administrators,
Qualifications
and Experience

Faculty Members
Demonstrator

Lecturer

Assistant
Prof.

Associate
Prof.

Prof.

2M

6M

22M

13M

7M

4F

8F

22F

3F

1F

5M

8M

22M

13M

9M

4F

8F

22F

3F

1F

Actual
Need

4

4

4

Total

4

4

4

Available

Total

Technicians,
Qualification
and
Experience

B. Material Potentials:
Available

Classrooms

Labs and
Workshops***

There no
specific class
rooms
dedicated only
for Chem
Dept.
However, there
is an access for
17 class rooms
(50 student
each), and 10
halls (200-300
student each)
7 students’ lab.
7 research labs
7 research labs

Faculty and
administrators
Offices

Library

Needed

There no
specific library
for Chem
Dept, however,
there is an
access to the
campus library

Available*
Equipment

Needed
Equipment**

Please refer to
the attached
equipment list

Please refer to
the attached
equipment list

Available Equipment List
جهبس الزًُي الٌىوٌ الوغٌبطُظٍ
جهبس كزوهبحىجزافُب الغبس هع همذر هطُبف الكخلت
جهبس كزوهبحىجزافُب الغبس
جهبس كزوهبحىجزافُب الظىائل عبلً الكفبءة
وحذة هثبج الجهذ/الخحلُل الكهزبٍ
جهبس ححلُل العٌبصز
جهبس ححلُل ببالشعت ححج الحوزاء
جهبس ححلُل ببالشعت ححج الحوزاء
جهبس ححلُل ببالشعت ححج الحوزاء المزَبت
جهبس ححلُل ببالشعت الوزئُت وفىق البٌفظجُت
جهبس ححلُل ببالشعت الوزئُت وفىق البٌفظجُت
جهبس االهخصبص الذري اللهبً
جهبس هطُبف اإلًبعبد الذرٌ اللهبٍ
جهبس لُبص الجهذ هخعذد المٌىاث هخصل ببلكوبُىحز
جهبس لبرئ االهخصبص الضىئٍ فً االطببق الوكزولخزَت
وحذة اطبلت الٌُخزوجُي
هعبَز جهذٌ آلً
هُكزوطكىة ضىئٍ
جهبس حٌمُت الوُبة
حوبم حٌظُف ببالشعت فىق الصىحُت
جهبس طزد هزكشٌ
جهبس لُبص اللشوجت الزلوٍ
أجهشة حمطُز الوُبة
كببٌُت حفبعالث هعشولت
أجهشة لُبص الحوىضت والجهذ الكهزبٍ
أفزاى حزق
أجهشة لُبص الخىصُلُت الكهزبُت
حوبم هبئٍ هشاس
جهبس اطخمطبة ضىئٍ آلً
جهبس لُبص الخىحز الظطحً اِلٍ
أجهشة لُبص درجت االًصهبر
هبخز هذَببث دوار
جهبس الكزوهبحىجزافُب الظبئلت فبئك الكفبءة -هطُبف الكخلت
جهبس الحذ البالسهٍ الوشدوج هع همذر هطُبف الكخلت
جهبس الحذ البالسهٍ الوشدوج هع همذر اإلًبعبد الضىئٍ
أجهشة الخحلُل الحزارٌ
أجهشة لُبص طُف اإلًبعبد الجشَئٍ
فزى حجفُف هفزغ الهىاء
هكبض هُذرولُكٍ رلوٍ

*

500 MHz NMR
GC-MS Saturn 2100 T
GC-17A
HPLC – 10 A VP Series UV/ELS
Potentiostat/Galvanostat
C H N / O Perkin – Elmer 2400
FT–IR Jasco 460 Plus
FT–IR Thermo Nicolet iS10
FT-NIR
Schimadzu 1601 PC UV-Vis
Jasco – V 530
Atomic absorption spectra AA-220
Flame Photometer
Elite multi-channel mV meter
Liquid Nitrogen reader
Liquid Nitrogen Unit
Automatic Titrator
Microscope
Brantead Rount Nanopure unit
Ultrasonic bath
Centrifuge
Digital Viscometer
Water Distillation Units
Glove Box
pH/mV meters
Muffle furnaces
Conductivity Meters
Shaking Water Bath
Automatic Polarimeter
Computerized BET Apparatus
Melting Point apparatus
Rotary Evaporator
UPLC-MS/MS
ICP-MS
ICP-OES
Thermal Analysis instruments
Spectrofluorometers
Vacuum Oven
Digital Hydraulic Press

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

جهبس طزد هزكشٌ هبزد
جهبس حهضُن العٌُبث بأشعت الوُكزووَف

40 Refrigerating Centrifuge
41 Microwave Digestion system
**

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Needed Equipment List

X-ray photoelectron spectroscopy (XPS)
Gaussian 16 and GaussView6
Coupled TGA and TDA
High-Resolution Transmission Electronic Microscope (HR-TEM)
Raman spectroscopy
Complex Impedance spectroscopy
Spin coating
VSM or Squid magnetometer
Water bath shaker
Electron Paramagnetic Resonance (EPR)
Powder X-ray diffraction (XRD)
Physi-sorption and chemi-sorption instrument
High-Resolution Scanning Electron Microscope (HR-SEM)
Educational Nuclear Magnetic Resonance Spectroscopy (NMR)
Mass Spectrometry Instruments
Elemental Analyzer
Fourier Transform Infrared Microscope (FTIR-microscope)
Diffuse Reflectance UV-Vis spectrometer
Advanced casting machine
Membrane testing unit
Conductivity meter
Cross flow membrane system
High pressure Hydrothermal Reactor
XRD single crystal
Rotary Evaporator
ADF and BAND 2017 (License for 2 years)
Chemissian (License for 1 year)
PyMol SCHRODINGER, LLC
AOMIX software (version 6.92)
WIEN2k
Materials Studio (License for 1 year)

***

Available Research Labs

Lab of Physical Chemistry
Lab of Chromatography Analysis
Lab of Catalysis
Lab of Spectroscopy Analysis
Lab of Organic Chemistry 1
Lab of Organic Chemistry 2
Lab of Inorganic Chemistry

***

اسم المعمل

م

)66/1/هخخبز أبحبد الكُوُبء الفُشَبئُت (ج
)55/1/هخخبز أبحبد الخحلُل الكزوهبحىجزافٍ (ج
)57/1/هخخبز ابحبد الحفش (ج
)66/1/هخخبز ابحبد الخحلُل الطُفٍ (ج
)أ69/1/ (ج1 هخخبز ابحبد الكُوُبء العضىَت

1
6
3
4
5

)76/1/ (ج6 هخخبز ابحبد الكُوُبء العضىَت
)69/1/هخخبز ابحبد الغُز عضىَت (ج

6
7

Needed Research Labs
اسم المعمل

م

Lab of Natural Products

هخخبز ابحبد الوٌخجبث الطبُعُت

1

Lab of Computational Chemistry

هخخبز ابحبد الكُوُبء الحبطىبُت

6

هخخبز ابحبد الحفش

3

ٍهخخبز ابحبد هعبلجت الوُب

4

هخخبز ابحبد البىلُوزاث

5

هخخبز ابحبد هعبلجت الخلىد

6

هخخبز ابحبد الوجظبث

7

هخخبز ابحبد الكُوُبء الصٌبعُت

8

Lab of Catalysis
Lab of Water Treatment
Lab of Polymers
Lab of Pollution Treatment
Lab of Electrochemistry
Lab of Industrial Chemistry

