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Introduction:

The Applied Chemistry program is a coordinated and organized
educational package that contains a set of carefully designed
courses to organize procedures and experiences that help build
and refine graduates' skills. The main purpose of this program is
to equip students with the skills and knowledge necessary to meet
the requirements of the evolving labor market. The program is
reviewed and evaluated annually through internal or external
audit procedures, such as external examiner programs.

The academic program description provides a summary of the
most important features of the program and courses, explaining
the applied skills that the program aims to develop in students
based on its academic objectives. The importance of this
description lies in its being essential for obtaining program
accreditation. The teaching staff participate in preparing this
description under the supervision of the scientific committees in
the department.

This guide, in its second edition, includes an updated description
of the academic program, based on the developments and

developments in the Iraqi educational system. The vocabulary of



the previous guide has also been updated in light of the adoption
of the Bologna path under the letter of the Department of Studies
T M3/2906 dated 5/3/2023, which deals with academic programs
on an annual and semester basis.

In this context, we emphasize the importance of writing an
accurate description of academic programs and courses to ensure
the effective running of the educational process in the Department

of Applied Chemistry.



Concepts and Terminology:

Academic Program Description: The academic program description
provides a brief summary of its vision, mission and objectives, including
an accurate description of the targeted learning outcomes according to
specific learning strategies.

Course Description: Provides a brief summary of the most important
characteristics of the course and the learning outcomes expected from the
student to achieve, demonstrating whether he has made the most of the
available learning opportunities. It is derived from the program
description.

Program Vision: An ambitious picture of the future of the academic
program to be an advanced, inspiring, motivating, realistic and applicable
program.

Program Mission: It briefly explains the goals and activities necessary to
achieve them, and also identifies the program's development paths and
directions.

Program Objectives: These are statements that describe what the
academic program intends to achieve within a specific period of time and
are measurable and observable.

Curriculum Structure: All courses / subjects included in the academic
program according to the approved learning system (semester, annual,
Bologna track) whether they are required (ministry, university, college
and scientific department) with the number of academic units.

Learning Outcomes: A consistent set of knowledge, skills and values
acquired by the student after successfully completing the academic
program. The learning outcomes for each course must be determined in a
way that achieves the program objectives.

Teaching and learning strategies: These are the strategies used by the
faculty member to develop the student's teaching and learning. They are
plans that are followed to achieve the learning objectives. That is, they
describe all the classroom and extracurricular activities to achieve the

learning outcomes of the program.



Academic Program Description Form

University Name: Samarra University

College/Institute: College of Applied Sciences

Scientific Department: Department of Applied Chemistry
Academic or Professional Program Name: Bachelor of Science in
Chemistry

Final Degree Name: Bachelor of Science in Chemistry

Study System: Semester

Description Preparation Date: / /

File filli

Signature: Signature:

Name of Scientific Assistant: Prof. Head of Departmen}: Asst. Prof. Dr.
Dr. Imad Tariq Hanoon Mumin Fareed Hamad

Date Date

File checked by :

Quality Assurance and University Performance Division

Name of Director of Quality Assurance and University Performance

Division:
Date:

. e i
Signature: [

_,/’7(}5;;} ed by the Dean
(
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\. Program Vision

The department was established in the academic year 2011-2012 as one of the
departments of the College of Science / University of Samarra with an integrated
teaching staff from a scientific perspective. The first batch graduated in the
academic year 2014-2015. Since its establishment, the department has been
working to develop the capabilities and potential of the department from the teaching
staff and the technical and administrative assistant staff, build laboratories and equip
them with the latest scientific devices and follow a modern curriculum and follow
modern methods in teaching and acquiring and conveying information in a way that
makes the graduate armed with the knowledge, experience and skills necessary to
contribute to building a better life, where the graduate plays his role in development
efficiently and successfully. The department's vision looks forward to individualizing
the educational and scientific process and advancing it with the best production of
students, the future generation, with the best advanced scientific means and capable
cadres and achieving everything that contributes to the advancement of scientific

development in all scientific and practical fields.

2. Program Message

The mission of the Department of Applied Chemistry is to prepare a student who is
scientifically and practically qualified in all fields of chemistry at all levels, with a
focus on keeping pace with modern scientific developments, including advanced
laboratory work. The department also secks to promote scientific research by
providing solid and advanced scientific research that contributes to the development
of scientific and applied knowledge, and meets the needs of society and the labor

market .




3. Program objectives

¥.1 Preparing a specialized staff in general chemistry according to the needs of the

university and society.

V.2 Expanding the department by building new halls and new educational

laboratories.

¥.3 Developing intermediate cadres by involving them in educational courses.

¥4 Providing modern scientific resources for both teaching staff and students.

¥.5 Sending teaching staff with a master’s degree abroad to obtain a doctorate

degree

¥.6 Raising the scientific level of lecturers by providing a special research

laboratory in the department that facilitates their conducting their own research.

¥.7 Encouraging the teaching staff to participate in national and international
conferences to gain more experience and form relationships with chemistry

departments in Iraqi and foreign universities.

V.8 Encouraging third and fourth grade students to do their best to be able to apply

for postgraduate studies.

¥.9 Working on publishing scientific and qualitative articles and publications in

scientific and international fields.

4. Program accreditation

Most universities in different countries of the world seek to apply the principles of
total quality management in order to reach advanced levels of performance... There
are specialized international independent organizations that examine the extent of
application of quality standards in these universities in order to grant them a

certificate called ((Accreditation Certificate)). Accreditation is defined as [the




recognition or acknowledgment that the educational organization has met the
application of quality standards in it.. This is done through an independent
recognized body called (Accreditation Board) and among the recognized

- :international accreditation bodies are

1- ABET (Academic Accreditation for Engineering and Technology)

((Accreditation Board for Engineering and Technology))
2- CHEA (Council for Higher Education Accreditation)

((Council for Higher Education Accreditation))

Where these accreditation bodies visit the university upon its invitation and ensure
its application of quality standards.. In the event that it is confirmed that it meets
the conditions, the university is granted an accreditation certificate.

Basic application criteria for the ABET model:
V) Student criterion.

¥) Educational program objectives criterion.

¥) Program outputs and evaluation criterion.

¢) Curriculum criterion.

?) College criterion (human cadres).

1) Infrastructure criterion (means).

V) Institutional support and financial resources criterion.
A) Program criterion.

4) Continuous development criterion.

5. Other external influences

Too many official holidays




¢. Program Structure

* Notes percentage Study unit Number of Program Structure
Courses
/ / Institutional
Requirements
/ / College Requirements
Basic Course | /Y. \¢o o Department
Requirements
/ Yes Summer training

Others

* Notes may include whether the course is basic or optional.

6. Expected learning outcomes of the program

A-Knowledge

A4- Preparing illustrative tools

Google Meet Zoom and others.

A6- Preparing brief reports on some topics
A7- Providing appropriate platforms for distance e-

learning such as G-Suit and auxiliary tools such as

Al- Comprehending and
understanding the scientific
material in the specific
specialization through
applying the required
(programmed) vocabulary.
A2- Providing various
training programs, including
laboratory experiments.
A3- Using various

means of presenting

information




B - Skills

B1- Preparing laboratory experiments and using
illustrative tools.

B2- Many examples

B3- Solve exercises from the
prescribed book and from

auxiliary sources.

C-Values

A-1 Asking questions about topics that can be
.discussed by students in the classes

A-2 Asking questions that the student solves for
.the classes

A-3 Conducting daily quick exams with
intellectual questions.

C-4- Developing students’
abilities to share ideas

C-5 Conducting a brief report
session in which two or more
students participate to study a
topic related to the
curriculum’s vocabulary

1. Teaching and learning strategies

1- Explain the scientific material to the students in detail.

2- Participate in students’ solving mathematical problems

3- Discuss and dialogue about vocabulary related to the topic

V. Evaluation Methods

Develop a plan for asking questions, setting questions, and giving daily quick
tests, in addition to monthly and end-of-semester tests.
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Course Description Form

1. Course Name:
Physical Chemistry 4

2. Course Code:
Che-36132




3. Semester / Year:
Second Semester

4. Description Preparation Date:
26/8/2025
. Available Attendance Forms:
Attendance + Online
. Number of Credit Hours (Total) / Number of Units (Total)
3/30
. Course administrator's name (mention all, if more than one name)
Name: Dr. Fahad Jumaah Hammad
Email: fahad.jumaa@uosamarra.edu.iq

8. Course Objectives

Course Objectives

Knowledge and understanding of electrochemistry by
knowing about the stages of development of
electrochemistry, knowledge of the standard galvanic cell
potential and how to calculate it, as well as the application
of the Nernst equation in finding the cell potential and the
law that connects it with free energy and the equilibrium
constant, the study of Faraday's laws, knowledge of the
types of electrodes, as well as the types and parts of the
electrochemical cell, specific and equivalent conductivity
and their applications, the study of the most important
factors affecting conductivity measurements, the role of
electrochemistry in the process of metal corrosion and
methods of protection from corrosion.

9. Teaching and Learning Strategies

Strategy 1) preparing an integrated and universal approach that includes most of the basic
subjects of electrochemistry.

2) divide the approach into lectures so that the lecture hours fit into the lesson
schedule.

3) developing students ' abilities to logically analyze and answer questions through
dialogue during the lecture.

4) participation of the student in solving some questions on the blackboard.

5) enhance self-confidence and take responsibility and realize the importance of
their role in building the present and the future of the homeland .

6) reading books and training on the use of some computational programs for
chemistry.

10. Course Structure

Required Learning Unit or Learning Evaluation
Week Hours
Outcomes subject name method method

2theoretical| To know the science of Introduction to | Perusal a Oral




+2practical

electrochemistry, stages of
its development, its
importance and the most
important scientists
contributing to this

electrochemistr
y, electrolytic
solution

lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the types of
electrolytes used in
electrochemical experiments
and oxidation-reduction
reactions

Types of
electrolytes and
oxidation-
reduction
reactions

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the symbols used
to express the
electrochemical cell, how to
write them correctly, and the
most important types of
electrodes

Expression of the
electrochemical
cell by symbols,
types of
electrodes

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Distinguish between
galvanic cells producing
electric current and
electrolytic cells that use
electrical energy to
accomplish a non-
spontaneous reaction, the
most important types

Electrochemical
cells and their

types

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the cell potential
and the method of
calculating it based on the
standard reduction potentials
and factors affecting it

Galvanic cell
potential and
factors affecting
it

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Memorize the laws that
relate the cell potential with
free energy and the
equilibrium constant and use
them in solving problems
and the method of
calculating the non-standard
cell potential from the
Nernst equation

The
relationship
between cell
potential, free
energy and
equilibrium
constant, the
Nernst equation

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To save Faraday's law and
understanding the directly
relationship between the
amount of precipitated or
dissolved substance with the
amount of passing electricity
and the equivalent weight

Faraday's laws

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the conductivity of
solutions and the method of
calculating the equivalent
and molar conductivity and
using the Unsaker equation
to calculate the equivalent
conductivity at infinity of
dilution

Electrolyte
conduction,
equivalent,
molar
conduction and
equivalent
conduction at
dilution

Perusal a
lecture with a
detailed
explanation
and discussion
with students

questions or a
daily written
exam, then a
first and
second
quarterly
exam and a
final exam




2theoretical
+2practical

To know the method of
finding the degree of
dissociation of electrolytes
from the equivalent
conductivity values and
using the Wheatstone Arch
in calculating electrical
conductivity

The degree of
dissociation of
electrolytes, the
measurement of
electrical
conductivity
and the number
of transitions

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Explain the Heterov method
to calculate the transition
number and recognize the
most important factors
affecting the values of the
electrical conductivity of
solutions

Heterov method
and factors
affecting
conductivity

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the most important
applications of electrical
conductivity in finding the
equivalence point between
acids and bases or a mixture
of acids or bases, and also
using it in calculating the
dissociation constant for
weak electrolytes

Applications of
electrical
conductivity
measurements

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the concept of
corrosion, the way it occurs
and recognize the most
important factors affecting
the occurrence of the
corrosion process

corrosion and
factors
affecting it

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the types of direct
and indirect corrosion of
various types of metals

Types of
corrosion

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the most important
substances and methods used
to prevent corrosion or
reduce its effects

Metal corrosion
protection and
corrosion
inhibitors

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

15

Second

semester exam

11. Course Evaluation

Formative assessment: this assessment is carried out during the study through daily tests, oral
questions, in addition to homework assignments.
Summative assessment: represents the student's comprehensive assessment of all subjects of the
semester by conducting the final exam and commissioning the preparation of reports.

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Physical chemistry / written by K. K. Sharma, L.
K. Sharma translated by Dr. Subhi Khamis Alwan
Al Dulaimi, Ms. Nahida Saeed Hamoud Chalabi




Main references (sources)

1 ) Essentials of physical chemistry /by Arun
Bahl, B. S. Bahl and G. D. Tuli

2 ) Physical Chemistry (8" Edition) / by Peter Atki
and Julio de Paula

Recommended books and

(scientific journals, reports...)

references

The journal of physical chemistry , Langmuir.

Electronic References, Websites

Pdfdrive.com , Google scholar
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Course Description Form

1. Course Name:

Scientific Research Methodology

2. Course Code:

3. Semester / Year:

Second

4. Description Preparation Date:

2024

5. Available Attendance Forms:

Attendance

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

15

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

Name: Mahmood Ibrahim Mahmood Alkanaani
Email: mahmood.153@uosamarra.edu.iq

Course Objectives

Introduce students to scientific research.

Prepare students for writing graduation projects and further studies.
Equip students with the proper methodology for scientific research.
Prepare scientific researchers capable of solving scientific problems
through correct scientific methods.

Teach students how to document scientific research, record laboratory
experiments, and write references for scientific research.



mailto:mahmood.153@uosamarra.edu.iq

7. Course Structure

Week

Hours

Required Learning Outcomes

Unit or subject
name

Learning method

Evaluati
on
method

1 hour

Introduction, Origin of
Science, Development of
Science

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Development of  Science,

Scientific Research

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Types of Scientific Research,
Types of Intellectual Output

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Types of Intellectual Output,
Problem

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Problem, Research Plan,

Hypotheses

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Scientific Research Methods

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Research Tools, Main
Requirements for Conducting
Research

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Research Sample Types, Basic
Components of Experiments

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Main Sections: Introduction,
Methods, Results

Research
Methodology

Lecture +
Discussion +
Presentation

1 hour

Main Sections: Introduction,
Methods, Results

Research
Methodology

Lecture +
Discussion +
Presentation

11.

1 hour

Main Sections: Discussion,

References

Research
Methodology

Lecture +
Discussion +
Presentation

12.

1 hour

Main Sections: Discussion,

References

Research
Methodology

Lecture +
Discussion +
Presentation

13.

1 hour

Illustrations in Research

Research
Methodology

Lecture +
Discussion +
Presentation

14.

1 hour

Final Formatting

Research
Methodology

Lecture +
Discussion +
Presentation

15.

1 hour

Exam

Research
Methodology

Lecture +
Discussion +
Presentation

Oral
and
written
exams

8. Course Evaluation




Written midterm exams + final written exam
Daily written quizzes (formative assessment)
Direct short oral quizzes

Student participation and contribution in delivering the lecture and testing their

comprehension of the course material

9. Learning and Teaching Resources

Required textbooks (curricular books, if any)

o Scientific Research Methodology
according to the Experimental Approach
Dr. Muthanna Abdul Razzaq Al-Omar

Main references (sources)

Scientific Research Methodology — Dr. Kamal
Dashli, University of Hama, Syria
Scientific Research Methodology - Rima
Majid, Friedrich Ebert Foundation, Beirut,
2016

Recommended books and references (scientific journals,

reports...)

Electronic References, Websites
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Module Information
:\:\M\Jﬂ\ 3alall uu}l:_n

Module Title Inorganic 5 Module Delivery
Module Type C Theory
Lecture
Module Code Che35125 Lab
ECTS Credits 6 [ Tutorial
O Practical
SWL (hr/sem) 150 O Seminar

Module Level

ualil

Semester of Delivery

Five

Administering Department Applied chemistry College Applied Sciences

Module Leader Nabaa Nabeel Mohammed e-mail Nabaa.n@uosamarra.edu.iq
Module Leader’s Acad. Title assistant teacher Module Leader’s Qualification MSc
Module Tutor e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date

Version Number

Relation with other Modules

6 DAY Al jall o) gall ae A8DLall

Prerequisite module Ch24120

Semester

Co-requisites module Ch23114

Semester

Module Aims, Learning Outcomes and Indicative Contents
A3L5 Y1 il ginall g alail) il g Al )l 3okl Calaa

Module Objectives 1.

Enable the student to know the transitional elements.




Jau) Al alall alaal

N

Training students to prepare coordination complexes.

w

How to prepare coordination complexes based on theoretical foundations.

4. Teaching the student practical applications, developing thinking skills and
solving emerging problems.

5. Enable the student to know the stability of the prepared complexes.

Module Learning
Outcomes

Aol Hal) salall aladl) il 3

1. Cognitive goals
a. Know the concept of transition element and coordination compound.
b. dentify the geometric shapes of the prepared complexes.
c. Knowledge of the magnetic properties of complexes.

Indicative Contents
als Y il ginall

Indicative content includes the following.

1. Skill objectives of the course.
a. ldentify the types of ligands
b. Preparation of coordinated complex compounds by means of Scma bonds.
c. The ability to distinguish between stable and unstable complexes.

Learning and Teaching Strategies

a5 oLl il i

Strategies

Know the concept of transition element and coordination compound.
Identify the geometric shapes of the prepared complexes.
Knowledge of the magnetic properties of the complex
Identify the types of ligands.
Preparation of coordinated complex compounds by means of Scma bonds.
The ability to distinguish between stable and unstable complexes.

Student Workload (SWL)

Structured SWL (h/sem)

Jadl) J3A ClUall adaiial) ol ) Jaall e sand Calldall alaiiall sl 5all Jaasll

Structured SWL (h/w)
79 5.2

Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jadl) JA ClUall alaiiall joe ol ol Jaal) e sand Calldall aliidl) yue ol all Jaal)

71 4.7

Total SWL (h/sem)

Jumdll & UL ISl 51 Jas

150




Module Evaluation

sl Jal) 3ol i

Time/Number Weight (Marks) Week Due Relevant Learning
Outcome

Quizzes 5 5% (5)
Formative Assignments 5 5% (5)
assessment Projects / Lab. 1 5%(5)

Report
Summative Midterm Exam 2h 25% (25)
assessment Final Exam 3h 60% (60)
Total assessment )

Delivery Plan (Weekly Syllabus)
@bl o gl mleiall

Material Covered
Week 1 An introduction to the concept of transitional elements
Week 2 The concept of the harmonic complex
Week 3 String theory
Week 4 Warner theory
Week 5 Naming coordination complexes
Week 6 ligands and their types
Week 7 Effective atomic number rule
Week 8 Illustrative examples of the effective atomic number rule
Week 9 Harmonic setting
Week 10 | First semester exam
Week 11 | Equivalence bond theory
Week 12 | lllustrative examples of the equivalence bond theory
Week 13 | Difficulties faced by the equivalence bond theory
Week 14 | The main types of interference
Week 15 | The success and failure of the equivalence bond theory
Week 16 Molecular orbital theory
Week 17 crystal field theory
Week 18 Crystal field effect in octahedral complexes
Week 19 Crystal field effect in tetrahedral complexes
Week 20 Crystal field stabilization energy




Week 21

Electron pairing energy

Week 22 Factors affecting the value of cleavage energy
Week 23 Solving mathematical problems related to cleavage energy
Week 24 Second semester exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 An introduction to transitional elements
Week 2 Cobalt (cobalt hexaamine chloride preparation)
Week 3 Preparation of chloride (chloropentaamine cobalt)
Week 4 copper
Week 5 Preparation of copper tetraamine, preparation of pentathiourea of copper, preparation of
trithiourea of copper
Week 6 Nickel (Nickel hexamine preparation
Week 7 Chromium (preparation of cis-hydrochromic trioxalate), (preparation of trans-hydrochromic

trioxalate)

Learning and Teaching Resources
u.u_.g)ﬂ\} eﬂaﬂ\ JJLJ.AA

Text Available in the Library?
Inorganic Chemistry (Dr. Essam Gerges, Dr. Ihsan Abdel-
Required Texts
Ghany)
Recommended Problems and Solutions in Inorganic chemistry for JEE(Main
Texts and Advanced) No
Websites Encyclopedia of Arab Sciences, Arab Book Forum
Grading Scheme
Group Grade ) Marks % | Definition
A - Excellent Ll 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
(S:;felsgoG)roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory DA 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) aul ) | (45-49) More work required but credit awarded
(0-49) F - Fail l (0-44) Considerable amount of work required




Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.




MODULE DESCRIPTION FORM industrial
chemistry 1

Module Information
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Module Title Industrial chemistry 1 Module Delivery
Module Type C Theory
Lecture
Module Code Che-35029 ClLab
ECTS Credits 4 [ Tutorial
O Practical
SWL (hr/sem) 100 [J Seminar
Module Level ualll Semester of Delivery Five
Administering Department Applied chemistry College Applied science
Module Leader Mohammed Abbas Fadhil e-mail m.abbas@uosamarra.edu.iq

Module Leader’s Acad. Title assistant professor Module Leader’s Qualification

Module Tutor

Mohammed Abbas Fadhil e-mail m.abbas@uosamarra.edu.iq

Peer Reviewer Name | Haidar Mohammed salih e-mail haidar_salih@uosamarra.edu.iq

Scientific Committee Approval

Version Number
Date

Relation with other Modules

AN L 5l 3 sall ae 28D

Prerequisite module Che24122

Semester

Four

None

Co-requisites module

Semester




Module Aims, Learning Outcomes and Indicative Contents

ALY il sinal) g abesll il dausd jal) 3olall Calaad

Module Objectives
Al saldl Calaal

Module Learning

e liall cilleadl 3 and ) Adsal) A8Lasl DLl agb o (oM Al a3 1

aleliall
Al pal) Balall pladll il e Alaasl cleliall Alall 3 eKaA) Jag ol el e 5yl e .4
el sl Jlae 8 CDUall Addailly ddaall cilyadll ok
Indicative Contents
Aald Y Gl gial)
Learning and Teaching Strategies
anlaiil] 5 alall Ciliasi) i
dc phall &l paalsall o1
%S.‘\S\ Bjﬁa.u” e\lil.u\.g C).m -2
a5l o a5l a1 alasial -3
Laa sl ) LAY 4
Strategies cllds J< 8y 0 Jee -5
el clilataY! -6
ol -7
4dn clals -8
Student Workload (SWL)
Lc},\...u\ \DJQW%\SM@UJ\ Jaall
Structured SWL (h/sem) 48 Structured SWL (h/w) 5
Gl JM& Callall adsiiall syl Jaal e _paaad alldall bl sl pall Jeal
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 0
Jadl) P Gl Jdaiid) pue ol jall Jaall e sand Callall aliial) pe ol al) Jaal)
Total SWL (h/sem) 100
Juaill J3& lldall IS ad 51 sl




Module Evaluation

sl Jal) 3ol i

Relevant Learning

Time/Number Weight (Marks) Week Due
Outcome
(2-4-6-10-
Quizzes 6 min /10 1 h =0.01 ECTS 12)
Formative -
Assignments 15 min /10 2.5h=0.025ECTS | (1-7)((9-14)
assessment
Projects / Lab. / / /
Report 10 min/10 2.5 h =0.025 ECTS
Summative Midterm Exam 2.5h/2 4 h=0.04 ECTS 8
assessment Final Exam 3h/1 3h =0.03 ECTS 14
Total assessment 13 h=0.13 ECTS
Module Evaluation
Al Hal) 3ol e:gsj
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
(2-4-6-10-
Quizzes 6 min /10 4 degrees 12)
Formative
Assignments 15 min /10 4 degrees (2-7)((9-14)
assessment
Projects / Lab. / /
Report 10 min/10 4 degrees
Summative Midterm Exam 2.5h/2 38 8
assessment Final Exam 3h/1 50 degrees 14
Total assessment 100 degrees




Delivery Plan (Weekly Syllabus)
@bl o ) zleiall

Material Covered

Week 1

dslial) clileal)
Al il gital) g Ao o) g A V) i jall cile Lial) Ciiinal
il sl aliS 5 saianal) AUAINS L AyilasSl) Ao Lial) (b Aadiicual) dalisd)

Week 2

4iasl) cilelivall By gail) Bals)

.(Reuse) aliiuy) sale) Jilka (Recycling) s92l) 32e) o ggda 1dadia

A Llaa (Al 3 ) gal) o Blial) Aalaidy) AAISY) GG ¢y gatl) 5als) Aaa
s sl Bale) g1 il

Week 3

$1 i) plasl) o sgia
(12 Principles of Green Chemistry) ( s/ xadl) slasll jde A galal)
co) i) slaasSl) Cilaai

Week 4
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g5 IS Al g g 5

Week 5
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Week 6

dielial) all C pal) olia
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Week 7
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Jslal by ks

Sl Ay ) edle L)
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Jstall da 3y Ja g il

Week 8
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Week 9

Midterm Exam

Week 10

g iclia
dalaiin) Ala g dailbiass dali e gl ) 52 L
Zla sl 45 g<al) A 641 31 gl

Week 11

zLl gl
ALy gl sl gl ) ghid

Week 12

s GlawY) dslia
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A 5 A8 AdA)al ¥ ) gall

Week 13
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AL g Clan ) aalal Jal e
Glaw) edlelds

Salandy) &\y‘

Week 14

Lus)
dadleal) L lics
Ll el aiud

Week 15

Final Exam




Module Aims, Learning Outcomes and Indicative Contents
A5 Y1 il ginall g alail) il g gl Hal) Bakall Calaa

Module Objectives
L5 L) Calaa
1. Graduating students can learn about the diverse chemical reactions that
occur in industries.
2.
Encompassing both the organic and inorganic industries.
Module Learning 3. Enabling students to obtain the information and abilities required for
Outcomes understanding and using chemical ideas in industries.
i 4. Improving ability to analyze problems and find solutions in the chemical
Al pall Baball plesl) il e industry.
5. Developing the practical and applied skills of students in the field of
industrial chemistry
Indicative Contents
Al ,Y) ol sinall
Learning and Teaching Strategies
adatll 5 aladl) i) yiu
1- lecture printed
2- explain by smart device
3- quiz
Strategies 4- presentation
5- homework
6- exam

Module Evaluation

gl salall ayis

. . Relevant Learning
Time/Number Weight (Marks) Week Due

Formative

assessment Assignments

Outcome
. (2-4-6-10-
Quizzes 6 min /10 4 degrees
12)
15 min /10 4 degrees (1-7)((9-14)
Projects / Lab. / /




Report 10 min/10 4 degrees
Summative Midterm Exam 2.5h/1 38 8
assessment Final Exam 3h/1 50 degrees 14
Total assessment 100 degrees

Student Workload (SWL)

Structured SWL (h/sem) 18 Structured SWL (h/w) 5
Jadl) J3A Ul adaiial) ol al) Jaall e sanl Calldall alaiiall ol 5all Jasll

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 0
Sl I3 Ll il el 5l Jaal L paud U plaiial) el yall Jaal

Total SWL (h/sem)
Jomdl) I8 Ll Sl 5l Jaal

100

Delivery Plan (Weekly Syllabus)
@Bl o ) Zleiall

Material Covered

- Principle of chemical industries
- classification of the raw, intermedia, and product materials
- knowledge of the used systems as continuous and batch systems

Week 1

- Recycling in Chemical Industries

- Introduction: The concept of Recycling vs. Reuse.

- Importance of Recycling: Reducing economic costs, conserving natural
resources, and protecting the environment.

- Types of Recycling:

Week 2

- Concept of Green Chemistry:
- The Twelve Principles of Green Chemistry:
- Goals of Green Chemistry:

Week 3

- Catalysts in chemical industries
- Importance and properties of Catalysts
- Type of catalysts of and example of each type.

Week 4

- Catalysts in chemical industries
Week 5 - mechanism and difference between homogenous and heterogenous of catalysts
- methods of the prepared catalyst

Week 6 - Industrial Wastewater:
- Components of Industrial Wastewater:

- Corrosion in the chemical industries

Week 7 - Definition of the corrosion, how it forms, its major reactions and what its harm is
- Types of Corrosion
Week 8 - factors, and causes of corrosion in equipment and tools




Types of corrosion inhibitors in addition to mechanisms and types, with some
examples of their

Week 9 Midterm Exam
Glass synthesis

Week 10 know what glass is,
uses of the glass
the raw materials for its composition.

Week 11 type of glass
synthesis steps of glass
Cement synthesis

Week 12 know what cement is,
uses of Cement
the raw materials for its composition

Week 13 Types of Cement
synthesis steps of cement
Urea

Week 14 Technology for urea treatment
Uses of urea

Week 15 Midterm Exam

Week 16
Week 17 Final Exam

Learning and Teaching Resources
u.g_)ﬂ\} ela_'m JJLL.AA

Text

Available in the Library?

Required Texts

Textbook: Chemical industry by Johan k.M.
industrial chemistry and modern. ... Chemistry B. K. Sharma
978-81-8655-914-1

Recommended

Texts

Comprehensive Renewable Energy
https://www.acs.org/
Chemical and Process Industries

Heterogeneous Catalysts for Petrochemical
Synthesis and Oil .



https://www.sciencedirect.com/science/referenceworks/9780080878737
https://www.acs.org/

o CEMENT CHEMISTRY

. Business and Digital Trends in the Chemical Industry
J chemical industry
Websites
. https://www.sciencedirect.com
J The Top 10 Industrial Chemicals
Grading Scheme
Group Grade i) Marks % | Definition
A - Excellent Skl 90 - 100 Outstanding Performance
B - Very Good [RENRTEN 80 - 89 Above average with some errors
(S:‘;:(_:efgoG)roup C - Good REES 70-79 Sound work with notable errors
D - Satisfactory Jaus gia 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall a8) i) ) | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.google.iq/url?sa=i&url=https%3A%2F%2Fwww.flipkart.com%2Fcement-chemistry%2Fp%2Fitmc3e8254736a78&psig=AOvVaw3SNa1f5-RCaJ6GcLPdimuS&ust=1712262694467000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwikqcze8aaFAxVjwwIHHSulAAwQjhx6BAgAEBc
https://www.google.iq/url?sa=i&url=https%3A%2F%2Fwww.flipkart.com%2Fcement-chemistry%2Fp%2Fitmc3e8254736a78&psig=AOvVaw3SNa1f5-RCaJ6GcLPdimuS&ust=1712262694467000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwikqcze8aaFAxVjwwIHHSulAAwQjhx6BAgAEBc

MODULE DESCRIPTION FORM industrial

chemistry 2
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Module Information
:L\.uz‘).ﬂ\ palall Q\A}Lux

Module Title Industrial chemistry 2 Module Delivery
Module Type C Theory
Lecture
Module Code Che36135 OLab
ECTS Credits 4 [ Tutorial
] Practical
SWL (hr/sem) 100 [ Seminar
Module Level uaGlll Semester of Delivery Six
Administering Department Applied chemistry College Applied science
Module Leader Mohammed Abbas Fadhil e-mail m.abbas@uosamarra.edu.iq
Module Leader’s Acad. Title assistant professor Module Leader’s Qualification
Module Tutor Mohammed Abbas Fadhil e-mail m.abbas@uosamarra.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Version Number
Date
Relation with other Modules
LAY Al 5all 3 gall ae 48]l
Prerequisite module Che35129 Semester Five
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

A0L8 Y iy sinall g alail) il g Al jall 3alall Calaal

Module Objectives

Al all salall Calaal

e liall Glleal) 8 Gaan l dehid) ddbueSl c)le Ll agd o g8 Al a5 ]

Module Learning ogasll e g digiasl) Gleliall alans ddazs 2
Outcomes Bl 3 Alaasl) aalid) bty agdl Aa DU cililgally 2ayedl) L) (e O a0 .3
Lale luall
Al 50l el il Abasl) e liall Alal) e eNISa) Jag il sl e sl e 4
Aseliall sl Jlae 8 COUall Agdailly duleal) clysal) ket
Indicative Contents
Ll Y il giaal)
Learning and Teaching Strategies
e:\la_ﬂ\ E elgm Glaad) yial
dc phall Ol paladll o1
ASAl 3y gad) e\d;i..n\_a CJ...’L -2
Strategies A gl il LAY -4
s S (53 e -5
s -7
ddnclaly -8
Module Evaluation
@\)ﬂ\ alall ?"’5‘3"
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Formative (2-4-6-10-
Quizzes 6 min /10 4 degrees
assessment 12)




Assignments 15 min /10 4 degrees (2-7)((9-14)
Projects / Lab. / /
Report 10 min/10 4 degrees
Summative Midterm Exam 2.5h/2 38 8
assessment Final Exam 3h/1 50 degrees 14
Total assessment 100 degrees
Module Evaluation
ds) Hal) 3alal) Rty
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
(2-4-6-10-
Quizzes 6 min /10 4 degrees 12)
Formative Assignments 15 min/ 10 4 degrees (1-7)((9-14)
assessment Projects / Lab. / /
Report 10 min/10 4 degrees
Summative Midterm Exam 2.5h/2 38 8
assessment Final Exam 3h/1 50 degrees 14
Total assessment 100 degrees
Student Workload (SWL)
e gl \OJQW&__\SM‘;M\)J\ Jaall
Structured SWL (h/sem) 18 Structured SWL (h/w) 5
Jadl) J3A Ul adaiial) ol all Jaall e sand calldall aliiall sl yall Jaal)
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 0
Juadl) P& QlUall alaiiall jae ol ol Jaal) e sand allall aliiall pe ol all Jasl)

Total SWL (h/sem)

Juaill I8 lldall IS ad 51 Jasl)

100




Delivery Plan (Weekly Syllabus)
@bl o ) zleiall

Material Covered

cililaiall 5 ) slball delia

Week 1 Al Al e clabaiall 5 o plall -
Clibiall g ¢ sball Gn Sl s A3l -
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Gladaidl g oy sball 45 KA Ad Y ol sl -

kA ¢ bl e lica
Week 2 Q&L&A\} U)—‘L‘Aﬂ Jae @\ -

skl dclia

shall 45 <) AnlaSl) o) gl -
DM@\).L -
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Week 3

J sy z Ll
Week4 J)ﬁ)i} &.\3.\.«5 M‘A;LA\J 4:1\):\4\.4\} d).\tuﬁ\j\ -

95):\;.\\ 2 g8 4l zl
Lﬁ}‘;“ J)§)X\ -
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Week 6 ‘ Gyl Al -
4 ST A Y ol all 5 el a8 AL -
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Ol g G g il delia

Week 7 Oy Cis il Sle el Bk -

Gl e daas Al duilal) adlelal) -

Week 8 Midterm Exam
RITUR Y-t
Week 9 Q¢! dclual ddgVl slgall -
dndyal J>lpe -
RITUR Y-t
A9V dlgall s Gl -
Week 10 Woldel 4,48 g Wlghas -
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Week 14 Midterm Exam
Week 15
Week 16 Final Exam

Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by sinall g alail) o2l 5 dgud Hall Balall Calaa

Module Objectives

Al all salall Calaal

Module Learning
Outcomes

Al pall 3alall aladl) s 3

1. Graduating students can learn about the diverse chemical reactions that
occur in industries.
2. Encompassing both the organic and inorganic industries.

3. Enabling students to obtain the information and abilities required for
understanding and using chemical ideas in industries.

4. Improving ability to analyze problems and find solutions in the chemical
industry.

5. Developing the practical and applied skills of students in the field of
industrial chemistry

Indicative Contents

3oL,V il giaall




Learning and Teaching Strategies

asleil g alel) il i

1- lecture printed
2- explain by smart device
3- quiz
Strategies 4- presentation
5- homework
6- exam
Module Evaluation
:\,3.\.»\)35\ 3alal) (;i..\sq
) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
] _ (2-4-6-10-
Quizzes 6 min /10 4 degrees 12)
Formative
Assignments 15 min/ 10 4 degrees (1-7)((9-14)
assessment
Projects / Lab. / /
Report 10 min/10 4 degrees
Summative Midterm Exam 2.5h/2 38 8
assessment Final Exam 3h/1 50 degrees 14
Total assessment 100 degrees

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

- soap and detergent industry

- Understand and know what soap and detergent are,

Week 1 - the chemical structure of soap and detergent
- the raw materials for their composition.
- the main equation to form
Week 2 - Know the cleaning mechanisms of soap and detergent

- Methods and kinds of soap synthesis




Perfume industry

Week 3 Knowledge of the ingredient’s chemical in perfume
Methods of Perfume synthesis
ethanol production

Week 4 Definition of ethanol, its uses as fuel and solvent
Methods of ethanol synthesis especially the fermentation process
biodiesel production

Week 5 Knowledge of what biofuel is.
the general equation for preparation of biodiesel
Methods of biodiesel synthesis
oil and fats

Week 6 Understand and know what oils and fats are,
their chemical structure, and the raw materials for their composition.
the main equation to form
knowledge of recognizing oils and fats

Week 7 the side reactions that affect them

Week 8 Midterm Exam

Week 9 Paper industry
Knowledge of raw materials for the paper industry and manufacturing steps
Paper industry

Week 10 Knowledge of methods to extract raw materials for the paper with Special tests to
determine the quality of paper
Water in industry

Week 11 uses of Water in industry
causes of pollution.
Water in industry

Week 12 Techniques for ion exchange and water desalination
methods of water treatment
sulfuric acid

Week 13 synthesis of sulfuric acid
application of sulfuric acid

Week 14 Midterm Exam

Week 15

Week 16 Final Exam




Learning and Teaching Resources

u.n..g).\ﬂ\} ?L::S\ J.JLAA

Text

Available in the Library?

Required Texts

Textbook: Chemical industry by Johan k.M.

industrial chemistry and modern. ... Chemistry B. K. Sharma

978-81-8655-914-1

Comprehensive Renewable Energy

https://www.acs.orqg/
Chemical and Process Industries

Recommended
Texts Heterogeneous Catalysts for Petrochemical
Synthesis and Oil .
CEMENT CHEMISTRY
. Business and Digital Trends in the Chemical Industry
. chemical industry
Websites
. https://www.sciencedirect.com
J The Top 10 Industrial Chemicals
Grading Scheme
Group Grade ) Marks % | Definition
A - Excellent bl 90 - 100 Outstanding Performance
B - Very Good [RENRTEN 80 - 89 Above average with some errors
(S:‘;:fe:‘;oc)iroup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L sie 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) aud ) | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.



https://www.sciencedirect.com/science/referenceworks/9780080878737
https://www.acs.org/
https://www.google.iq/url?sa=i&url=https%3A%2F%2Fwww.flipkart.com%2Fcement-chemistry%2Fp%2Fitmc3e8254736a78&psig=AOvVaw3SNa1f5-RCaJ6GcLPdimuS&ust=1712262694467000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwikqcze8aaFAxVjwwIHHSulAAwQjhx6BAgAEBc
https://www.google.iq/url?sa=i&url=https%3A%2F%2Fwww.flipkart.com%2Fcement-chemistry%2Fp%2Fitmc3e8254736a78&psig=AOvVaw3SNa1f5-RCaJ6GcLPdimuS&ust=1712262694467000&source=images&cd=vfe&opi=89978449&ved=2ahUKEwikqcze8aaFAxVjwwIHHSulAAwQjhx6BAgAEBc
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Course Description Form

. Course Name: Industrial chemistry

. Course Code:

. Semester / Year:2022/2023

. Description Preparation Date:2/4/2023

. Available Attendance Forms: Attendance

. Number of Credit Hours (Total) / Number of Units (Total) :120

. Course administrator's name (mention all, if more than one
name)
Name: assistance professor Mohammed Abbas Fadhil
Email: m.abbas@uosamarra.edu.iq

8. Course Objectives

Course Objectives . Graduating students could understand
polymers and their prepared methods.

. Graduating students could understand polymer
bonding and the molecular forces between
them.

3. Graduating students with the ability to
comprehend recycling non—usable polymers.
Graduating students could understand the
petroleum refining process.

. Graduating students could understand

petroleum problems and improve them.

9. Teaching and Learning Strategies

Strategy 1- lecture printed

2- explain by smart device
3- quiz

4- presentation




5- homework
6- exam

10. Course Structure

Required
Learning

Outcomes

Unit or subject

name

Learning
method

Evaluatio

n method

Definitions of
polymers and
monomers

introduction

Clarification
and explanation

Knowledge of
Type of
polymers

Classification o
polymer

Clarification
and explanation

Knowing
factors that are
each chemical
and physical

Factors
determining the
properties of
polymers

Clarification
and explanation

understand
glass transition
temperature

Physical
properties of
polymer

Clarification
and explanation

Knowledge
iupic
nomenclature

Nomenclature

Clarification
and explanation

Knowledge
common
nomenclature

Nomenclature

Clarification
and explanation

Knowledge
different
between the
type of
polymer

polymerization

Clarification
and explanation

Knowledge the
monomers and
initiator of
Addition
polymerization

Addition
polymerization

Clarification
and explanation




Knowledge the
monomers and
initiator of free
radical

polymerization

free radical
polymerization

Clarification
and explanation

Knowledge the
monomers and
initiator of
Anionic
polymerization

Anionic
polymerization

Clarification
and explanation

Knowledge the
monomers and
initiator of
Cationic
polymerization

Cationic
polymerization

Clarification
and explanation

understand of
effect of
temperature
and solvent

Control of the
molecular
weight of the
polymer

Clarification
and explanation

First exam

Knowledge the
monomers and
of
Condensation
polymerization

Condensation
polymerization

Clarification
and
explanation

Knowledge the
different
between type
of

polymerization

Type of
Condensation
polymerization

Clarification
and
explanation

Knowledge the
nomenclature,
the main
reaction

with uses of
polyester

Poly ester

Clarification
and
explanation




Knowledge the
nomenclature,
the main
reaction

with uses of
polyamide

Poly amide

Clarification
and
explanation

Knowledge the
nomenclature,
the main
reaction

with uses of
polyurea

Poly urea

Clarification
and
explanation

Knowledge the
nomenclature,
the main
reaction

with uses of
polyurethane

Poly urethane

Clarification
and
explanation

Knowing the
main reactions
and
characteristics
of this polymer,
and also how to
prepare it

Copolymer

Clarification
and
explanation

Second exam

Knowledge
what is the
petrol and how
we could
discover it

Clarification
and
explanation

Studying the
characteristics
of crude oil

Crude oill

Clarification
and
explanation

Knowledge
type of petrol

classification of
petrol

Clarification
and
explanation




Knowledge the
natural gas and
other product

Crude oill
derivatives

Clarification
and
explanation

Knowledge
what means
the octane
number

Physical
properties of
petrol

Clarification
and
explanation

Learning how
to extract
water and
other
substances
from crude oil

processing of
crude oll

Clarification
and
explanation

Knowledge
how could use
distillation
collum to
product petrol
derivatives

petroleum
refining
process

Clarification
and
explanation

Knowing how
to produce
petroleum
compounds by
distillation
collum

Physical
process of
petrol

Clarification
and
explanation

Learning
thermal
cracking to get
better petrol

Chemical
process of
petrol

Clarification
and
explanation

Some
compound in
petrol

gasoline and
kerosene

Clarification
and
explanation

Third exam




Course Evaluation

35 DEGREE OF THEORETICAL AND 15 DEGEE OF PRACTICAL
3 DEGREE OF (QUIZ)

3 DEGREE OF PRESENTATION AND HOMEWORK

2 DEGREE (ANSWER AND QUESTION)

27 DEGREE OF EXAM (3 EXAMS EACH EXAM 9 DEGREE)

15 DEGREE (practical)

50 DEGREE (FINEL EXAM (theoretical AND PRACTICAL)

Learning and Teaching Resources

Required  textbooks  (curric Macromolecular
books, if any)

Main references (sources)

Recommended books and natural polymer journal

references (scientific journals, european polymer journal
Journal of Polymer Science

reports...)

Electronic References, Website§ https://www.snexplores.org/article/ex
plainer-what-are-polymers

Designed Monomers and Polymers
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Course Description Form

1. Course Name: Industrial chemistry /forth stage




. Course Code:

. Semester / Year:2022/2023

. Description Preparation Date:2/4 /2023

. Available Attendance Forms: Attendance

. Number of Credit Hours (Total) / Number of Units (Total) :120

. Course administrator's name (mention all, if more than one name)
Name: assistance professor Mohammed Abbas Fadhil
Email: m.abbas@uosamarra.edu.iq

8. Course Objectives

Course Objectives . Graduating students could understand
polymers and their prepared methods.
Graduating students could understand
polymer bonding and the molecular forces
between them.

3. Graduating students with the ability to
comprehend recycling non—usable polymers.
Graduating students could understand the
petroleum refining process.

Graduating students could understand

petroleum problems and improve them.

9. Teaching and Learning Strategies

Strategy 1- lecture printed

2- explain by smart device
3- quiz

4- presentation

5- homework

6- exam

10. Course Structure




Required Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation
method

1- The student can define
polymers and monomers
The student can write the
general structure for
polymer, monomer and
repeat units.

2-

introduction

Clarification

and

explanation
Face to face

Ability to know the Types of
Polymers

Ability to deference between
the natural and synthesis
polymer.

Classification of
polymer

Clarification

and

explanation
Face to face

Ability to know each chemical and
physical factors that affect
polymerization

Factors determining
the properties of
polymers

Clarification

and

explanation
Face to face

Ability to understand and know the
glass transition temperature and
melting point of polymer

Physical properties
of polymer

Clarification

and

explanation
Face to face

Ability to know and write iupic
nomenclature

Nomenclature

Clarification

and

explanation
Face to face

Ability to know and write the
commonly nomenclature

Nomenclature

Clarification

and

explanation
Face to face

Ability to identify the different
between the types of
polymers.

ability to write the steps of
polymerization

polymerization

Clarification

and

explanation
Face to face

Ability to identify the
monomers and initiators for
addition polymerization

ability to write the steps of free
radical polymerization

Addition
polymerization

Clarification

and

explanation
Face to face

Ability to know and write the
monomers and initiators of
free radical polymerization
ability to write the steps of free
radical polymerization

free radical
polymerization

Clarification

and

explanation
Face to face

quiz
presentation
homework
exam




Ability to know the
monomers and initiators of
anionic polymerization
ability to write the steps of
Anionic polymerization
Ability to compare between
free radical monomers and
cationic monomers

Anionic
polymerization

Clarification

and

explanation
Face to face

Ability to know the monomers
and initiators of cationic
polymerization

ability to write the steps of
Cationic polymerization

Cationic
polymerization

Clarification

and

explanation
Face to face

Ability to identify the Control of
the molecular weight of the
polymer

Ability to identify the effect
factors of ionic polymerization
as temperature and solvent

Control of the

molecular weight of

the polymer

Clarification

and

explanation
Face to face

First exam

Clarification

and

explanation
Face
face

Ability to explain the different
between addition
polymerization and
condensation polymerization

Ability to identify monomers in
condensation polymerization
Ability to write and classify the
condensation polymerization
reactions

Condensation
polymerization

Clarification

and

explanation
Face to face

Ability to identify of the
differences between types of
polymerizations

ability to distinguish between
functional groups.

Type of
Condensation
polymerization

Clarification

and

explanation
Face to face

Ability to recognize their
classification and
characteristics.

Ability to write the synthesis
equation for each class.
Ability to write the synthesis
methods for each class and
their applications

Poly ester

Clarification

and

explanation
Face to face

Ability to recognize their
classification and
characteristics.

Ability to write the synthesis
equation for each class.
Ability to write the synthesis
methods for each class and

their applications

Poly amide

Clarification

and

explanation
Face to face




Ability to recognize their
classification and
characteristics.

Ability to write the synthesis
equation for each class.
Ability to write the synthesis
methods for each class and
their applications

Poly urea

Clarification

and

explanation
Face to face

Ability to recognize their
classification and
characteristics.

Ability to write the synthesis
equation for each class.
Ability to write the synthesis
methods for each class and
their applications

Poly urethane

Clarification

and

explanation
Face to face

Ability to recognize the types
of copolymers, classification
and characteristics.

Ability to write their prepared

Copolymer

Clarification

and

explanation
Face to face

Second exam

Clarification

and

explanation
Face
face

Ability to explain what petrol
is, and methods of exploration
ability to recognize extraction
methods.

Clarification

and

explanation
Face to
face

Ability to recognize the
hydrocarbon classifications of
petroleum.

Ability to recognize the non-
hydrocarbon classifications of
petroleum.

classification of
Crude oil

Clarification

and

explanation
Face to
face

ability to compare between the
Chemical structure

Chemical structure

of petrol

Clarification

and

explanation
Face to
face

1-

2-

Ability to recognize the Crude
oil derivatives

ability to compare between
types of petrol

Crude oil derivatives

Clarification

and

explanation
Face to
face

1- Ability to recognize octane
and cetane number for
gasoline and kerosine

Physical properties

of petrol

Clarification

and

explanation
Face to
face

Ability to explain the
processing of crude oil

Ability to draw steps of
processing of crude oil

Ability to extract water and
other substances from crude o

processing of crude

oil

Clarification

and

explanation
Face to
face




petroleum refining | Clarification
learning how to use distillation process and
collum to produce petrol explanation
derivatives Face to
face
Physical process of | Clarification
learning how to produce petrol and
petroleum compounds by explanation
distillation Face to
face
Chemical process of Clarification
Learning thermal cracking to get | petrol and
better petrol explanation
Face to
face
gasoline and Clarification
kerosene and
explanation
Face to
face

learning Some compounds in
petrol

Third exam

11. Course Evaluation

35 DEGREE OF THEORETICAL AND 15 DEGEE OF PRACTICAL
1- 3 DEGREE OF (QUIZ)
2- 3 DEGREE OF PRESENTATION AND HOMEWORK
3- 2 DEGREE (ANSWER AND QUESTION)
4- 27 DEGREE OF EXAM (3 EXAMS EACH EXAM 9 DEGREE)
5- 15 DEGREE (practical)
6- 50 DEGREE (FINEL EXAM (theoretical AND PRACTICAL)

12. Learning and Teaching Resources

Required textbooks (curricular books, if any Macromolecular

Main references (sources)

Recommended books and references natural polymer journal

(scientific journals, reports...) european polymer journal
Journal of Polymer Science

Electronic References, Websites https://www.snexplores.org/article/e
xplainer-what-are-polymers



https://www.snexplores.org/article/explainer-what-are-polymers
https://www.snexplores.org/article/explainer-what-are-polymers
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Course Description Form

1. Course Name:

Chemistry of Quantum and Spectrum

2. Course Code:

3. Semester / Year:

Annual

4. Description Preparation Date:

Y OYY-Y LYY

5. Available Attendance Forms:

Regularity

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

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

Name: Anwer Ahmed Mohammed
Email: anweram74@gmail.com

8. Course Obijectives

Course Objectives A) Developing academic education &
the university and college in
accordance with quality standards i
higher education, which enables
universities to produce outputs that
are able to be produced in the labor
market.

B) To recognize the importance of tk
electromagnetic spectrum and its
divisions according to wavelengths.
T) To learn about the most importan
spectroscopic devices, how to use
them, and their most important
applications.

d) To become familiar with the laws
used in quantum chemistry and
spectroscopy.

C) The student gets to know the m

important basics of quantum accord




to the seven hypotheses.

9. Teaching and Learning Strategies

Strategy

A- Cognitive objectives

1- For the student to become familiar with the theories of quantum

mechanics.

2— To become familiar with the most important quantum equations of Plan¢

and Schrodenker.

3- To recognize black body radiation.

4- To recognize the areas of electromagnetic radiation and their divisions

according to wavelength.

5- To identify the most important electronic transfers that occur to chemic

when rays are directed at them.

6- To learn about the most important applications of quantum chemistry

spectroscopy

B - The skills objectives of the course.

1 - The student is able to solve problems and obstacles in a scientific and

logical manner by finding appropriate solutions in the

theoretical and practical fields.

2 - The student was able to use the graph to find some variables accordin

to the laws used and develop his skill in using the computer for this.

2- Keeping pace with developments in quantum chemistry and spectrosc
through reports and theoretical research.

Teaching and learning methods

1- Explanation and clarification.

2- Lecture method.

3- Discussion method.

10. Course Structure

Week | Hours | Required Learning | Unit or subject Learning Evaluation

Outcomes name method method

The student gets to kny Introduction: Some| Explanation
the fundamentals basic concepts and and

of quantum mechanic foundations clarification

Traditional

mechanics

[he student gets to know complex and Explanation
complex and operators and
operators clarification

[he student gets to know Wave function Explanation
Wave function and
clarification

Written exam




The student gets to knc

the explain of the conc
of building rule
And installation

Building rule
And installation

Explanation
and
clarification

The student gets to kny

the Newton's law and {

law of conservation ¢
energy

Newton's law and thg
conservation
of energy system

Explanation
and
clarification

The student gets to kny
the Explain the Lacranj
equation of motion

Lacrange's equation
of motion

Explanation
and
clarification

The student gets to kny

the deriving of the

Hamiltonian function |

hydrogen and heliun
atoms

Hamiltonian functioi
for hydrogen and
helium atoms

Explanation
and
clarification

The student gets to kny
the historical overview
the reasons for the
emergence of quantuj
mechanics

Reasons for the
emergence of
quantum mechanics|

Explanation
and
clarification

The student gets to kny
the explain the problen
black body radiation a
the photoelectric
phenomenon

Black body radiatior]
and the photoelectriq
effect

Explanation
and
clarification

The student gets to kny
the spectral lines of atc

Spectral lines of
atoms

Explanation
and
clarification

The student gets to kny
the Bohr-Rutherfor¢
model

Bohr-Rutherford
model

Explanation
and
clarification

The student gets to kny
the explain of the Bag
rules of quantum
mechanics

Basic rules of
quantum mechanics

Explanation
and
clarification

The student gets to kny
the Schrodenker equat
and its applications

Deriving the
Schrodenker equatio:
and its applications

Explanation
and
clarification

The student gets to
know the the basic
assumptions of quantu

mechanics

Quantum mechanic|
assumptions

Explanation
and
clarification

Student evaluation

First semester exam

Explanation
and
clarification

The student gets to kny
the concept of the
electromagnetic spectr

Introduction:
Photoelectric
spectrum

Explanation
and
clarification

The student gets to kny
the factors affecting t]
intensity of spectral lif

Factors affecting the
intensity of spectrum
lines

Explanation
and
clarification

The student gets to kny
the presentation of
spectrum lines and th

factors affecting ther|

Presentation of
spectrum lines and
factors affecting then

Explanation
and
clarification




the microwave spectry and its us
and its uses

The student gets to kng Microwave spectrun| Explanation

es and
clarification

importance and uses

The student gets to kni Raman spectra - thei]| Explanation
the Raman spectra - th importance and uses and

clarification

the IR spectrum and i uses
uses

The student gets to kny IR spectrum and its| Explanation

and
clarification

the UV spectrum and uses
uses

The student gets to kng UV spectrum and it§  Explanation

and
clarification

radiation and its use! its uses

The student gets to kng  The spectrum of Explanation
the spectrum of visib] visible radiation and and

clarification

the ESR spectrum

The student gets to kny ESR spectrum Explanation

and
clarification

the NMR spectrum

The student gets tokny ~ NMR spectrum Explanation

and
clarification

the explain and derive
equation of Rigid roty

The student gets to kny Rigid rotor Explanation

and
clarification

equation of Harmonic i
inharmonic vibratory

The student gets to kny Harmonic and Explanation
the explain and derive| inharmonic vibrators and

clarification

€xam

Student evaluation Second semester Explanation

and
clarification

11. Course Evaluation

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

12. Learning and Teaching Resources

Required textbooks (curricular books, if any

1- Quantum Chemistry,
Professor Dr. Ali Abdul
Hussein Saeed

2 - Spectrum Professor
Laila Mohamed Naguib

Main references (sources)

1- Quantum Chemistry,
Professor Dr. Ali Abdul
Hussein Saeed

2 - Spectrum Professor
Laila Mohamed Naguib

Recommended books and references

(scientific journals, reports...)

Electronic References, Websites
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. Course Name:

Instrument Analytical Chemistry

. Course Code:

. Semester / Year:

Annual

. Description Preparation Date:
2022-2023

. Available Attendance Forms:

Regularity
. Number of Credit Hours (Total) / Number of Units (Total)
150

. Course administrator's name (mention all, if more than one name)
Name: Dr. Adnan Majeed Mohammad
Email: Adnan.m@uosamarra.edu.iq

8. Course Objectives

Course Objectives e Enable the student to know the foundations and concepts
analysis Instrumental chemist.

* Training students on analysis using devices

Various automated laboratories.

* How to conduct automated analyzes based on references

On theoretical foundations.

9. Teaching and Learning Strategies

Strategy » Knowing the concept of automated chemical analysig
processes, their types and steps

e [dentify the nature of the work of automated
laboratory devices and how to analyze using them.
e Making the most of the data of the results of analy
using statistical programs.
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10. Course Structure

Week

Hours

Required Learning

Outcomes

Unit or subject name

Learning

method

Evaluation
method

The student compares
instrumental and classical anal

Introduction to the
concept of instrumental
chemical analysis

Theoretical
lectures,
practical

oral and
written
exams

The student learns about th
nature of electromagnetic
radiation

The concept of
electromagnetic rays and th
interference with matter

Theoretical
lectures,
practical

oral and
written
exams

The student explains the
phenomenon of the photoelec
effect

Photoelectric effect
Refraction, its coeffici
dispersion

Theoretical
lectures,
practical

oral and
written
exams

The student learns about th
phenomena of light and optiq
efficiency

optical effective

Theoretical
lectures,
practical

oral and
written
exams

The student explains Beer-
Lambert's law

Beer-Lambert law

Theoretical
lectures,
practical

oral and
written
exams

The student learns about
applications of Beer-Lamber|
law

Applications of Beer-
Lambert's law

Theoretical
lectures,
practical

oral and
written
exams

Identify the main parts of
spectroscopic devices

Some main parts of
spectrophotometers

Theoretical
lectures,
practical

oral and
written
exams

Compares the main parts o
spectroscopic devices

Some main parts of
spectrophotometers

Theoretical
lectures,
practical

oral and
written
exams

Determines the types of electr
transitions

Energy absorption in
organic and inorganic
compounds

Theoretical
lectures,
practical

oral and
written
exams

Compare fluorescence and|
phosphorescence

Fluorescence and
phosphorescence

Theoretical
lectures,
practical

oral and
written
exams

The student learns about aton
emission

Atomic emission
spectroscopic methods

Theoretical
lectures,
practical

oral and
written
exams

The student learns about aton
absorption

Atomic absorption
spectroscopic methods

Theoretical
lectures,
practical

oral and
written
exams

Explains what happens in a flg

Interactions and
chemical reactions that occt
in flames

Theoretical
lectures,
practical

oral and
written
exams

Knows the methods of therm
analysis

Thermal analysis

Theoretical
lectures,
practical

oral and
written
exams

Compares thermal analysig
methods

Thermal analysis

Theoretical
lectures,
practical

oral and
written
exams

First semester exam

First semester exam

Theoretical
lectures,
practical

oral and
written
exams

Learn about electrical method
analysis

Introduction to electr
methods in analysis

Theoretical
lectures,
practical

oral and
written
exams

Learn about voltammetry

Voltammetry

Theoretical
lectures,
practical

oral and
written
exams

Coulometry explains

coulometry

Theoretical

oral and




lectures, written
practical exams

Determines electrostatic
deposition

Electrodeposition Theoretical | oral and
lectures, written
practical exams

Explains Conductivity

Conductivity Theoretical | oral and
lectures, written
practical exams

Explains potential differenc

Measuring potential | Theoretical | oral and
lectures, written
practical exams

Solve mathematical problen

Mathematical problen| Theoretical | oral and
lectures, written
practical exams

Identifies inert metal electrod

Inert metal electrodes Theoretical oral and
lectures, written
practical exams

Identify effective metal electrd

Active metal electrodq Theoretical oral and
lectures, written
practical exams

Identify glass membrane

Glass membrane Theoretical oral and

electrodes electrodes lectures, written

practical exams

Defines non-glass membran

Non-glass membrane | Theoretical | oral and

electrodes electrodes lectures, written

practical exams

Learn about polarography

Polarography Theoretical | oral and
lectures, written
practical exams

Explains analysis by polarogra

Analysis by polarogra| Theoretical | oral and
lectures, written
practical exams

Second semester exam

Second semester exan Theoretical oral and
lectures, written
practical exams

11. Course Evaluation

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

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Instrumental chemical analysi
Mr. Dr. Abdul Mohsen Ab¢
Hamid Al-Haidari

Recommended books and references (scientific

journals, reports...)

Fundamentals of Instrumen
Analysis / by Skoog, ...etc

Electronic References, Websites

Encyclopedia of Arab Scienc
Arab Writers Forum
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ACourse Objectives

1-Providing students with some English grammar.

Y.Developing the student's skill in conversation and pronunciation

Y.Developing reading and comprehension skills-

8-Course Outcomes and Methods of Teaching, Learning and Assessment

1. Cognitive goals
Al- Enabling the student to master writing with sound grammatical rules.
A2- Developing students' correct pronunciation skills.
A3- Developing reading and comprehension skills.

B - Skills objectives of the course.
B1 - Proficiency in the use of English grammar in writing and speaking.
B2 — Developing participation skills and the ability to deliver in English.
B3 - Directing the student to benefit from the English language in daily life and in
scientific research.

Teaching and learning methods

Theoretical lectures and using modern means of presentation and panel discussions.

pardl) (3l

70 = (g ) b ladal )

C. Emotional and value goals
C1- Enable the student to apply theoretical information in a practical way.
C2- Instilling the concept of communication, participation and the desire to engage in
society.
C3- Developing culture through language.
C4- Instilling confidence in the hearts of students to speak English in front of others.

Teaching and learning methods

Theoretical lectures and using modern means of presentation and panel discussions.

prdll (341

100 = (b dad glaial )
700 = (k) Al Gladal Y

d. General and rehabilitative skills transferred (other skills related to employability and
personal development).
D1- Developing students' skills and abilities to use the computer correctly and
scientifically
D2- Training on useful applied programs in the later stages
D3- Knowledge of physical components and distinguish them from softwarcomponents

-
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Cvaluation | Method of Unit / Subject Name Required Learning Outcomes | Hours | Wedk
method education
Theoretical The tense system Learning how to use tense \
lectures Identifying tenses system and how to correct 1
Correcting mistakes mistakes
Choosing the right tense
Theoretical Active or passive? Learning how to use Active 1 Y
lectures Auxiliary verbs and passive sentences
have, be, or do? auxiliary verbs in sentences
have and have got
Forms of have and have got
Theoretical Compound nouns Learning how to use 1 ¥
lectures house and home idioms compound nouns and using
Phrasal verbs different literal and idiomatic
Literal and idiomatic meanings idioms
Vowel sounds and sentence Vowel sounds in sentence
stress
Theoretical Present Perfect Simple or Learning how to use present 1 ¢
lectures Continuous? perfect and past simple
Present Perfect and Past Simple verb forms in sentences
Simple or continuous verb
forms?
Reading :Spider-boy
Theoretical Present Perfect passive Learning how to use or form 1 ®
lectures have something done present perfect passive and
Revision: make or do? prepositions of movement
Prepositions of movement forms in sentences
Theoretical Pronunciation
tests Theoretical Narrative tenses Learning how to use irregular 1 1
lectures Irregular verbs verbs forms and time
Past Simple or Past Continuous? expressions in sentences
Which narrative tense?
Time expressions
Theoretical Active to passive Learning how to differentiate 1 v
lectures Revision of active and passive between active and passive
Film review forms sentences
Vocabulary
Theoretical Phrasal verbs Learning how to use phrasal 1 A
lectures Pronunciation verbs expressions in sentences
Diphthongs
What an amazing coincidence!
Theoretical Negative auxiliaries Learning how to use or form 1 q
lectures no, not, -n't, or none? negative expressions and
Opposite meanings questions
I don't think you're right
Questions
Theoretical Indirect questions Learning how to use or form 1 .
lectures Questions and prepositions different kinds of questions
Negative questions
Can you keep a secret  ?
Theoretical Revision: antonyms and Learning how to use or form 1 \
lectures synonyms antonyms and synonyms
Hot Verbs keep and lose Hot Verbs expressions
Verb + preposition
Theoretical Future forms Learning how to use or form 1 Y
¥ dadal)




lectures Question tags sentences in future tense
will or going to?
What does John say?
Theoretical Future Continuous or Future Learning how to differentiate
lectures Perfect? between future continuous and
Correcting mistakes future perfect forms
Conjunctions in time clauses
Theoretical Revision: take or put? Learning how to use words
lectures Words commonly confused that are commonly confused
Phrasal verbs And phrasal verbs
Pronunciation
Sounds and spelling
Theoretical First Semester Exam
lectures
Theoretical Future reading comprehension Reading
lectures
Theoretical | Countable and uncountable nouns | Learning how to use countable
lectures some or any? and uncountable nouns
much or many?
The canteen
very little, a little, very few, a few,
fewer, less
Theoretical | Compounds with some, any, no, every | Learning how to use compounds
lectures something, anybody, nowhere, expressions
everyone...
Expressing quantity
A piece of cake!
Prepositions and nouns
Theoretical Revision of all modals Learning how to use verbs
lectures Meaning check related to modals
Which modal?
Positive to negative
Verbs related to modals
Online helpline
Theoretical Modal verbs of probability Learning how to use modal
lectures Present probability verbs of probability and different
need vocabulary
Vocabulary Money
Phrasal verbs
Pronunciation
Consonant clusters
Theoretical Defining and non-defining Learning how to use defining
lectures relative clauses and non-defining relative clauses
General knowledge quiz
Defining or non-defining?
Punctuation and omitting the
pronoun
All relative pronouns
Theoretical Present and past habit Learning how to use and form
lectures Present habit present and past habit
Past habit
Annoying behavior
get and be
reading
Theoretical Vocabulary Learning how to use different

¢ dadall




lectures

Homonyms
Homophones
Phrasal verbs
Phrasal verbs and nouns that go
together
Weak and strong forms

kinds of vocabularies

Theoretical
lectures

Present to past
Modal verbs of probability
How certain?

Past probability
Past modals of deduction
Past modals-various uses

Learning how to use past
probability
past modals of deduction

Theoretical
lectures

Revision: body idioms
Physical appearance or
personality?
Verb + preposition
Pronunciation
Noun + preposition

Learning how to use body
idioms and preposition

Theoretical
lectures

Rhymes and limericks
Phrasal verbs
Nouns from phrasal verbs
Ways of pronouncing ea

Learning how to use nouns
from phrasal verbs

Theoretical
lectures

a, the, or zero article?
Determiners
all and every
Demonstratives
this, that, these, those

Learning how to use
determiners and demonstratives

Theoretical
lectures

Revision of articles, determiners,
and demonstratives
Personal column
Nouns in groups
Combining nouns

Learning how to use nouns in
groups
combining nouns

Theoretical
lectures

Vocabulary
Hot Verbs be and have
Prepositions revision
Nouns and verbs
Emphasis in speaking

Learning how to use hot verbs
be and have

Theoretical
lectures

Second Semester Exam

1
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New Headway: Upper Intermediate :
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¢ Introduction to Infrared
Spectroscopy

> Vibrational modes for a -

CH>- group.
» Energy Absorption and

Vibration of a functional

group.

» Hooke’s Law
Applications in IR
Spectroscopy.

» Absorbance (or
transmittance)

» Frequency, and
wavenumber or
wavelength
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% IR-Spectrometer

» Coupled Interactions

» Hydrogen Bonding

» Instrumentation

» Dispersion IR
Spectrometer.
Fourier Transform
Infrared Spectrometer
(Interferometer).
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Sample Handling.
Infrared spectrum.
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% Types of Vibration

>

Skeletal vibration of
molecules

Bond stretching
Bond Bending
Typical stretching of
aromatic

compounds
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Characteristic Group
Vibrations
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>

Interpretation of Spectra
Characteristic Group
Absorptions of Organic
Molecules

Normal Alkanes
(Paraftins)

C-H Stretching
Vibrations

C-H Bending Vibrations
Branched-Chain Alkanes

C-H Stretching
Vibrations

C-H Bending Vibrations
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Cyclic Alkanes

C-H Stretching
Vibrations

C-H Bending Vibrations
Alkenes

C-H Stretching
Vibrations

C-H Bending Vibrations
Alkynes

C-H Stretching
Vibrations

C-H Bending Vibrations
Mononuclear Aromatic
C-H Stretching
Vibrations

C-H Bending Vibrations
Polynuclear Aromatic
Hydrocarbons

C-H Stretching
Vibrations

C-H Bending Vibrations
Hydrocarbons

Out-of-Plane CH
Bending Vibrations
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Alcohols and Phenols
O-H Stretching
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Vibrations

C-O Stretching
Vibrations

O-H Bending Vibrations
Ethers, Epoxides, and
Peroxides

C-O Stretching
Vibrations

Aldehydes and Ketones
C=0 Stretching
Vibrations

C-H Stretching
Vibrations

Carboxylic Acids and
Carboxylate Anion
O-H Stretching
Vibrations

C-0O Stretching
Vibrations

O-H Bending Vibrations
Esters and Lactones
C=0 Stretching
Vibrations

C-O Stretching
Vibrations

Acid Halides and
Carboxylic
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Acid Anhydrides
C=0 Stretching
Vibrations

C-O Stretching
Vibrations

Amides and Lactams
C=0 Stretching
Vibrations

C-O Stretching
Vibrations

Amines and Amine Salts
N-H Stretching
Vibrations

N-H Bending Vibrations

Amino Acids and Salts of
Amino Acids

N-H Stretching
Vibrations

C=0 Stretching
Vibrations

Nitriles, Isonitriles (R-
N=C), Isocyanates (R-
N=C=0), Thiocyanates
(R-S-CN), and
Isothiocyanates (R-
N=C=S)

C=N Stretching
Vibrations




C-N Stretching
Vibrations

N=C Stretching
Vibrations

C-S Stretching Vibrations
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Compounds Containing-
N-N-Group

Covalent Compounds
Containing

Nitrogen- Oxygen Bonds
Compounds Containing
Sulfur-Oxygen

Organic Halogen
Compounds

Silicon Compounds
Phosphorus Compounds
Heteroaromatic
Compounds

C-H Stretching
Vibrations

N-H Stretching
Frequencies

Ring Stretching
Vibrations (Skeletal
Bonds)

C-H Out-of-Plane
Bending
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¢ Introduction Ultraviolet
Spectroscopy
» Nature of Electronic
Transitions
n — ©* Transitions
n — m* Transitions
Relationship between
Observed Color and
Radiation Wavelength
» Simple Chromophores
% Ultraviolet and Visible
Spectrophotometer
% Applications of Electron
Spectroscopy
» Woodward—Fieser rules
for Conjugated Alkenes
>> Dienes and Polyenes
Woodward-Fieser rules
for Conjugated Alkenes
>> a,-Unsaturated
Carbonyl Compounds
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» Woodward-Fieser rules for
Aromatic Hydrocarbons
>> Monosubstituted
Benzenes

Typical Ranges for
Monosubstituted Benzenes
(Amax in nm)

— Specific Examples of
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Monosubstituted Benzenes
(Amax in nm)
Woodward-Fieser rules for
Aromatic Hydrocarbons
>>Polysubstituted
Benzenes

Aromatic Carbonyl
Compounds >> Parent
systems

Aromatic Carbonyl
Compounds >> Increments
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% Principles of Absorption
Spectroscopy
» Beer’s and Lambert’s Law
¢ Ultraviolet of organic
compounds
» Spectral Measurements:
Estimation of the
absorption maximum (K
band)
% Applications of UV-Vis
Spectroscopy

(partl)
» Qualitative analysis

— Structure elucidation of
organic compounds
Determination of
impurities
Quantitative analysis
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— Determination of
concentration of the
compound

Dissociation constants of
acids and bases
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% Applications of UV-Vis
Spectroscopy
(part2)
» Study of charge transfer
spectra
» Preference over two
tautomeric forms
» Distinction in conjugated
and non-conjugated
compounds
Differentiating between
equatorial and axial
conformations
» Other uses
¢ Solvent Effects (Common
Solvents)
Examples (Reference
Spectra)
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Introduction to Nuclear
magnetic resonance (NMR)
spectroscopy
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Continuous-Wave (CW)
NMR Spectrometry
Relaxation

Pulsed Fourier Transform
Spectrometry

Rotating Frame of Reference
Instrumentation and Sample
Handling
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Chemical shift
Nuclear Spin (Simple Spin
Coupling)

¢ Protons on Oxygen, Nitrogen,

and Sulfur Atoms
» Protons on an Oxygen
Atom

Alcohols
Water
Phenols and Enols

Carboxylic Acids
Protons on Nitrogen Atom
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> Protons on Sulfur Atom
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Protons on or Near Chlorine,
Bromine, or lodine Nuclei
Coupling of Protons to Other
Important Nuclei (*°F, D, 3'P,
2Si, and °C)
Chemical Shift Equivalence
Determination of Chemical
Shift Equivalence by
Interchange Through
Symmetry Operations
» Interchange by Rotation
Around a Simple Axis of
Symmetry (C)
Interchange by Reflection
Through a Plane of
Symmetry (a)
Interchange by Inversion
Through a Center of
Symmetry (i)
» No Interchangeability by a
Symmetry Operation
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+ Determination of Chemical
Shift Equivalence by
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Tagging (or Substitution)
¢ Chemical Shift Equivalence

by Rapid Interconversion of

Structures

» Keto-Enol Interconversion

» Interconversion Around a
"Partial Double Bond"
(Restricted Rotation)
Interconversion Around
the Single Bonds of Rings
Interconversion Around
the Single Bonds of
Chains

Factors affecting chemical

shifts
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Magnetic Equivalence (Spin-

Coupling Equivalence)

AMX, ABX, and ABC Rigid

Systems with Three Coupling

Constants

Conformationally Mobile,

Open-Chain Systems. Virtual

Coupling

» Unsymmetrical Chains
(Example: 1-Nitropropane
and 1-Hexanol)
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» Symmetrical Chains
Examples:

Dimethyl Succinate,
Dimethyl Glutarate and
Dimethyl Adipate

Less Symmetrical Chains
(example: 3-methyl
glutaric Acid)
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Chirality (One Chiral Center
and Two Chiral Centers)
Vicinal and Geminal
Coupling

Long-Range Coupling

Spin Decoupling

Nuclear Overhauser Effect
Difference Spectrometry,
H'H Proximity Through
Space

NMR Shift Reagents
Addendum-Analysis of First-
Order Patterns
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Spin-spin coupling
Factors effects spin-spin
coupling

Coupling constant
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% Quantization in 'H-NMR
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% The Physical Basis of NMR
Spectroscopy
% Nuclear Angular Momentum
and
Magnetic Moment
% Nuclei in a Static Magnetic
Field
» Directional Quantization
» Energy of the Nuclei in
the Magnetic Field
» Populations of the Energy
Levels
Macroscopic
Magnetization
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% Basic Principles of the NMR
Experiment
» The Resonance Condition
» Basic Principle of the
NMR Measurement
% The Pulsed NMR Method
The Pulse
The Pulse Angle
Relaxation
The Time and Frequency
Domains; the Fourier
Transformation
Spectrum Accumulation
The Pulsed NMR
Spectrometer
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% Spectral Parameters: A Brief
Survey
» The Chemical Shift
o Nuclear Shielding
o Reference Compounds
and the d-Scale
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Spin-Spin Coupling (Part
One)

The Indirect Spin-Spin
Coupling

Coupling to One
Neighboring Nucleus (AX
Spin System)

Coupling to Two
Equivalent Neighboring
Nuclei (AX2 Spin
System)

Coupling to Three or
More Equivalent
Neighboring Nuclei (AXn
Spin System)

Multiplicity Rules
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Spin-Spin Coupling (Part
Two)

Couplings between Three
Nonequivalent Nuclei
(AMX Spin System)
Couplings between
Equivalent Nuclei (A Spin
Systems)

The Order of a Spectrum
Couplings between
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Protons and other Nuclei;
13C Satellite Spectra
The Intensities of the
Resonance Signals

o 'H Signal Intensities

o 3C Signal Intensities

% “Other” Nuclides
» 7.1 Nuclides with Spin (I
=15)
» 7.2 Nuclides with Spin
(1>1/2)
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% Various examples of 'H-
NMR problems
< Summary for applying 'H-
NMR spectroscopy.
> The four facets of 'H
NMR spectroscopy.
The number of signal sets.
The chemical shifts
(where the signals appear)
of hydrogen.
The integration (size/area)
of each signal set.
The splitting (number of
lines) in each signal set.
Steps in Beginner 'H
NMR Interpretation.

:0f e 18 cdladl 65w « oyl 2l
NIy

50 LT s Slghas pakly -

b liall 5 993! (qualsLiall
AN

Uyl Lgaall AL o e aseda -
TH-NMR G001 Blbal pads S5 oy
Lds> 8,842lISpectrum

5 s

Pl goaall jaeddll Slglas dayy, -
699301 iyl BlLbl s Slss as




» Standard Summary
Format and Predicting 'H-
NMR.
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Dynamic effects
Anisotropy

'H-NMR of alkanes
"H-NMR alkenes
'H-NMR of alkynes
"H-NMR of aromatics
Examples
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% Mass Spectrometry
¢ Introduction
¢ Instrumentation
» Magnetic Field Only (A.1)
» Double Focusing
(Electrostatic and
Magnetic Fields) (A.2)
» Quadrupole Mass Filter
(B.1)
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» Quadrupole Ion Storage Joell S Gawse s 46, Ladl o laasd)

(Ion Trap) (B.2) APLe] |
Time of Flight (C) . .
FT-ICR (Fourier palall lu¥ly Jslaad) daalyey dslaza¥)-

Transform-Ion Cyclotron | (.00 Liasial & spcan) LS pall Ll
Resonance) (D) (Also i
termed FT-MS)
» MS/MS (Tandem Mass
Spectrometry) (E)
¢ The Mass Spectrum
¢ Determination of a Molecular
Formula
» Unit-Mass Molecular Ion
and Isotope Peaks
» High-Resolution
Molecular Ion
% Recognition of the Molecular
Ion Peak
» Other Useful Ionization
Techniques
» Chemical Ionization (CI)
» Field Desorption (FD)
» Fast lon Bombardment
(FAB)
Electrospray lonization
(ESI)
Matrix Assisted Laser




Desorption/lonization
(MALDI)
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Mass Spectra of Some
Chemical Classes
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» Hydrocarbons (Saturated
Hydrocarbons, Alkenes,
Aromatic and Aralkyl
Hydrocarbons)

Hydroxy Compounds
(Alcohols and Phenols)
Ethers (Aliphatic Ethers,
Acetals, Aromatic Ethers)
Ketones (Aliphatic
Ketones, Cyclic Ketones,
Aromatic Ketones)
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Aldehydes (Aliphatic,
Aldehydes, Aromatic
Aldehydes)

Carboxylic Acids
(Aliphatic Acids,
Aromatic Acids)

Esters (Aliphatic Esters,
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Benzyl, Phenyl Esters,

Esters of Aromatic Acids

and Lactones)
Amines (Aliphatic

Amines, Cyclic Amines,

Aromatic Amines
(Anilines)

Amides (Aliphatic
Amides, and Aromatic
Amides)

Aliphatic Nitriles
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Nitro Compounds
(Aliphatic Nitro
Compounds and
Aromatic Nitro
Compounds)
Aliphatic Nitrites
Aliphatic Nitrates
Sulfur Compounds
(Aliphatic Mercaptans
(Thiols), Aliphatic
Sulfides, Aliphatic
Disulfides)

Halogen Compounds
(Aliphatic Chlorides,
Aliphatic Bromides,
Aliphatic lodides,
Aliphatic Fluorides,

Benzyl Halides, Aromatic
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Halides)

Heteroaromatic
Compounds

Natural Products (Amino
Acids)

Steroids (Triglycerides)
Miscellaneous Classes
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Spectrometric Identification of Organic
Compounds/ Robert M. Silverstein,
Francis X. Webster, David Kiemle

(S 0 Hamgill) gllall L) S

1. Organic structural spectroscopy/ Joseph B. Lambert
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Introduction to Spectroscopy/ Donald L.
Pavia, Gary M. Lampman, George S. Kriz, James
R. Vyvyan
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e https://www.slideshare.net/solairajananant

/nmr-spectroscopy—13887430

https://chem.libretexts.org/Special:Search

?qid=&fpid=230&fpth=&query=organic+spe

ctroscopy&type=wiki
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Course Description Form

This curriculum description gives a necessary summary of the curriculum's most
significant qualities, including the identification of organic compounds utilizing
spectroscopic methods such as IR and 'H-NMR spectroscopy, as well as
ultraviolet spectroscopy.

. Course Name:
Identification of Organic Compounds
. Course Code:

. Semester / Year:
Annual

. Description Preparation Date:
2022-2023

. Available Attendance Forms:
Regularity

. Number of Credit Hours (Total) / Number of Units (Total)
150 (Theoretical + Practical)/ Nine Units

. Course administrator's name (mention all, if more than one name)
Name: Dr. Mukhlif M. Slaihim
Email: mukhlif.m.s@uosamarra.edu.iq

8. Course Objectives
Course Objectives % Providing students with principles and
information regarding the identification of
organic compounds.
Students learned about important
applications related to the identification of
organic compounds
by laboratory and spectroscopic methods.
Providing students with the skills of
detecting the functional group in an organic
compound
by laboratory methods.
Developing students’ abilities to analyze
compound spectral data Anonymous
organic.
Developing students’ abilities in interpreting
various spectra, such as IR, NMR, UV, and
MS, of an unknown organic compound and
deducing its structural formula.

9. Teaching and Learning Strategies
Strategy % Lectures
% Scientific discussion
¢ Library visits
% Lab work



mailto:mukhlif.m.s@uosamarra.edu.iq

10. Course Structure

Week

Hours

Required Learning Outcomes

Unit or subject name

Learning method

Evaluation method

1.

2

By the end of the lesson, the student should
be able to:

— Define the absorption (or transmittance).

— Determine the relationship between
frequency and wavenumber or
wavelength.

Calculate the vibration frequency of a
bond - Hooke's law

Recognize the difference between the
wave number and the wavelength

¢ Introduction to Infrared

Spectroscopy

» Vibrational modes for a -
CH>- group.

» Energy Absorption and
Vibration of a functional
group.

» Hooke’s Law Applications
in IR Spectroscopy.

» Absorbance (or
transmittance)

» Frequency, and wavenumber
or wavelength

= Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam

By the end of the lesson, the student should
be able to:

— Enumerate the reasons for the coupling of

-CHz- group protons.

Explain the effect of hydrogen bonding
on

functional group absorption.

Enumerate the components of the infrared

spectroscopy instrument.
Distinguish between IR spectroscopy

« IR-Spectrometer

» Coupled Interactions
Hydrogen Bonding
Instrumentation
Dispersion IR Spectrometer.
Fourier Transform Infrared
Spectrometer
(Interferometer).
Sample Handling.
Infrared spectrum.

>
>
>
>

Lecture/
Explanation and
clarification
Scientific
discussion

= Surprise quizzes
= First term exam
= Final exam




and (FT-IR).
Identify the main regions in the IR
spectrum.

By the end of the lesson, the student should
be able to:

Explain the appearance of some
absorption bands in the infrared
fingerprints region.

List the most common types of vibrations
in IR spectroscopy.

Draw the stretching and bending
vibrations of the C-H bond.

Distinguish between stretching and
bending vibrations of all well-known
functional groups.

% Types of Vibration

>

Skeletal vibration of
molecules

Bond stretching
Bond Bending
Typical stretching of
aromatic

compounds

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam

By the end of the lesson, the student should
be able to:

Interpret IR spectra for pure hydrocarbon
compounds.

Enumerate the types of distinct
absorptions for organic molecules.

Compare the stretching and bending
vibrations of the C-H bond within various
organic compounds.

Distinguish between aliphatic and
aromatic carbon structures via the
stretching vibration of the C-H bond.

+¢ Characteristic Group Vibrations

>
>

Interpretation of Spectra
Characteristic Group
Absorptions of Organic
Molecules

Normal Alkanes (Paraffins)

C-H Stretching Vibrations

C-H Bending Vibrations
Branched-Chain Alkanes

C-H Stretching Vibrations

C-H Bending Vibrations
Cyclic Alkanes

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam




Distinguish between a saturated and
unsaturated carbon skeleton of aliphatic
organic compounds via stretching
vibration C-H bond.

C-H Stretching Vibrations
C-H Bending Vibrations
Alkenes

C-H Stretching Vibrations
C-H Bending Vibrations
Alkynes

C-H Stretching Vibrations
C-H Bending Vibrations
Mononuclear Aromatic
C-H Stretching Vibrations

C-H Bending Vibrations
Polynuclear Aromatic
Hydrocarbons

C-H Stretching Vibrations

C-H Bending Vibrations
Hydrocarbons

Out-of-Plane CH Bending
Vibrations

By the end of the lesson, the student should

be able to:

— Identify the stretching vibration of the O-
H bond within alcohols
Identify the stretching vibration of the C-
O bond within the compounds that
contain it.

Alcohols and Phenols
O-H Stretching Vibrations
C-O Stretching Vibrations

O-H Bending Vibrations
Ethers, Epoxides, and
Peroxides

C-O Stretching Vibrations

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam




Identify the stretching vibrations of C=0
(carbonyl group) within different types of
carbonyl compounds.

Identify the stretching vibrations of the N-
H bond within primary and secondary
amines and amides and their salts.

Identify stretching vibration bands of
C=N groups within nitriles and
thiocyanates.

Identify the stretching vibration bands of
N=C groups in isonitriles and
isothiocyanates.

Recognizes the bands of vibration in the
corresponding areas stretch in the above
functional groups.

Distinguish between primary and
secondary amines via stretching
vibrations of the N-H bond.

Distinguish between amines and alcohols
vis the stretching vibrations of the N-H
and O-H bond.

Discusses the difference between the
spectra of alcohols, phenols, and
carboxylic acids based on the shape of the
absorption peak of the -OH (hydroxyl
group).

Compare the carbonyl groups within
different classes of carbonyl compounds.

Aldehydes and Ketones
C=0 Stretching Vibrations
C-H Stretching Vibrations
Carboxylic Acids and
Carboxylate Anion

O-H Stretching Vibrations
C-O Stretching Vibrations
O-H Bending Vibrations
Esters and Lactones

C=0 Stretching Vibrations
C-O Stretching Vibrations
Acid Halides and Carboxylic
Acid Anhydrides

C=0 Stretching Vibrations
C-O Stretching Vibrations
Amides and Lactams

C=0 Stretching Vibrations
C-O Stretching Vibrations
Amines and Amine Salts
N-H Stretching Vibrations
N-H Bending Vibrations
Amino Acids and Salts of
Amino Acids

N-H Stretching Vibrations

C=0 Stretching Vibrations
Nitriles, Isonitriles (R-N=C),




Isocyanates (R-N=C=0),
Thiocyanates (R-S-CN), and
Isothiocyanates (R-N=C=S)
C=N Stretching Vibrations
C-N Stretching Vibrations

N=C Stretching Vibrations
C-S Stretching Vibrations

By the end of the lesson, the student should
be able to:

— Recognize the comb tooth area and its
different shapes related to the
compensated aromatic rings.

Recognize the basic stretching packages
of aromatic composition.

Distinguish the nitro, nitriles, oxygenic
sulfur, and oxygenic phosphorus
compounds via their stretching bands.

Compounds Containing-N-
N-Group

Covalent Compounds
Containing

Nitrogen- Oxygen Bonds
Compounds Containing
Sulfur-Oxygen

Organic Halogen
Compounds

Silicon Compounds
Phosphorus Compounds
Heteroaromatic Compounds

C-H Stretching Vibrations
N-H Stretching Frequencies

Ring Stretching Vibrations
(Skeletal Bonds)
C-H Out-of-Plane Bending

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam

By the end of the lesson, the student should
be able to:

— Describe the properties of electronic
transitions;

Introduction Ultraviolet

Spectroscopy

» Nature of Electronic
Transitions

Lecture/
Explanation and
clarification
Scientific

Surprise quizzes
First term exam
Final exam




T — ©* transformations and n—n*
transformations.

Explain the relationship between the
observed colour and the wavelength.

Draw the UV/visible spectrometer.

Apply Woodward-Fieser rules to
conjugated alkenes.

Apply Woodward-Fieser rules to a, -
unsaturated carbonyl compounds.

n — ©* Transitions
n — m* Transitions
Relationship between
Observed Color and
Radiation Wavelength
» Simple Chromophores
% Ultraviolet and Visible
Spectrophotometer
% Applications of Electron
Spectroscopy
» Woodward—Fieser rules for
Conjugated Alkenes >>
Dienes and Polyenes
Woodward-Fieser  rules
Conjugated Alkenes >>
Unsaturated Carbo
Compounds

discussion

By the end of the lesson, the student should
be able to:

- Apply Woodward-Fieser rules to aromatic
hydrocarbons >> mono-substituted
benzene ring.

Apply Woodward-Fieser rules to aromatic
hydrocarbons >> multi-substituted
benzene ring.

» Woodward—Fieser rules for
Aromatic Hydrocarbons >>
Monosubstituted Benzenes

Typical Ranges for
Monosubstituted Benzenes
(Amax in nm)

Specific Examples of
Monosubstituted Benzenes
(Amax in nm)
Woodward-Fieser rules for
Aromatic Hydrocarbons

>>Polysubstituted Benzenes

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam




Aromatic Carbonyl
Compounds >> Parent
systems
Aromatic Carbonyl Compou
>> Increments

By the end of the lesson, the student should
be able to:

- Recognize the qualitative and quantitative
advantages of UV/ visible spectroscopy.

Recognize charge transfer spectra.

Evaluating the dissociation constants of
different acids and bases.

% Principles of Absorption
Spectroscopy
» Beer’s and Lambert’s Law
¢ Ultraviolet of organic
compounds
» Spectral Measurements:
Estimation of the absorption
maximum (K band)
% Applications of UV-Vis
Spectroscopy
(partl)
» Qualitative analysis
— Structure elucidation of
organic compounds
Determination of impurities
Quantitative analysis

Determination of
concentration of the
compound

Dissociation constants of
acids and bases

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam

By the end of the lesson, the student should

% Applications of UV-Vis

Lecture/

Surprise quizzes




be able to:
— Discuss charge transfer spectra.

— Determine preference over two
tautomeric forms
Distinguish between conjugated and non-
conjugated compounds
Distinguish between equatorial and axial
conformations

Identify the organic compounds that are
subject to Woodward-Fieser rules.

Spectroscopy

(part2)

» Study of charge transfer
spectra

» Preference over two
tautomeric forms

» Distinction in conjugated and
non-conjugated compounds

» Differentiating between
equatorial and axial
conformations

» Other uses

Solvent Effects (Common

Solvents)
Examples (Reference Spectra)

Explanation and
clarification
Scientific
discussion

First term exam
Final exam

Exam. 1%

By the end of the lesson, the student should
be able to:
= Knowledge:

— Explain the functioning mechanism
of the magnetic nuclear resonance
spectrum.

Draw an illustration of the parts of
the magnetic nuclear resonance
spectrum.

m Skills:

— Prepare the organic compound sample to
be identified with the "TH-NMR device.

Introduction to Nuclear

magnetic resonance (NMR)

spectroscopy

Continuous-Wave (CW) NMR

Spectrometry

Relaxation

Pulsed Fourier Transform

Spectrometry

Rotating Frame of Reference
Instrumentation and  Sam
Handling

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam




— Choose the right reference solvents for
the measurement sample such as DMSO-
ds and CDCl3-d;

m Competence:

— Justify the urgent need to use the
magnetic nuclear resonance spectrum
unknown organic compounds
characterisation.

By the end of the lesson, the student should
be able to:
m Knowledge:

— Define the chemical shift

- Differentiate between the types of protons

targeted, such as C-H, O-H, and N-H, in
the "TH-NMR technique.
Explain the importance of Spin-Spin
Coupling (signal splitting) in the 'H-
NMR technique.

m Skills:

— Determines the purity of the unknown
sample by examining it with "TH-NMR
technology

m Competence:

- Interpret the water peak solvent in the 'H-
NMR spectrum.

¢ Chemical shift
% Nuclear Spin (Simple Spin
Coupling)
% Protons on Oxygen, Nitrogen,
and Sulfur Atoms
» Protons on an Oxygen Atom

— Alcohols
-  Water
—  Phenols and Enols

— Carboxylic Acids
» Protons on Nitrogen Atom
Protons on Sulfur Atom

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam

By the end of the lesson, the student should
be able to:

m Knowledge:

+»*» Protons on or Near Chlorine,
Bromine, or lodine Nuclei
% Coupling of Protons to Other

Lecture/
Explanation and
clarification

Surprise quizzes
First term exam
Final exam




— Explain the coupling of protons to other
important nuclei (*°F, D, *'P, #’Si, and
13c).

m Skills:

— Summarize the factors affecting chemical
shift equivalence.

m Competence:

— Review topics in the established or
supporting sources.

Important Nuclei (\°F, D, *'P,
2Si, and 1°C)
% Chemical Shift Equivalence
¢ Determination of Chemical
Shift Equivalence by
Interchange Through Symmetry
Operations
» Interchange by Rotation
Around a Simple Axis of
Symmetry (C)
Interchange by Reflection
Through a Plane of
Symmetry (a)
Interchange by Inversion
Through a Center of
Symmetry (i)
» No Interchangeability by a
Symmetry Operation

Scientific
discussion

By the end of the lesson, the student should
be able to:
m Knowledge:

— Distinguish between chemical shift
equivalences resulting from different
chemical interconversion.

Explain the interconversion around a
"Partial Double Bond" (Restricted
Rotation).

 Skills:

¢ Determination of Chemical Shift

Equivalence by Tagging (or

Substitution)

Chemical Shift Equivalence by

Rapid Interconversion of

Structures

» Keto-Enol Interconversion

» Interconversion Around a
"Partial Double Bond"
(Restricted Rotation)

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
First term exam
Final exam




— Locate the chemical shift of different
proton signals from high field to low

field.
m Competence:

— Record the observation about proton
spectra via devices with different
frequencies: 100Mh, 300Mh, 400Mh,
500Mh, etc.

» Interconversion Around the
Single Bonds of Rings

» Interconversion Around the
Single Bonds of Chains
Factors affecting chemical shi

By the end of the lesson, the student should
be able to:
m Knowledge:

— Compare between the spin-coupling
equivalence and virtual coupling.

— List the three-pairing constant systems in

the 'H-NMR technique.
m Skills:

- Apply the coupling concepts to different
open-chain systems or isomers of organic
compounds.

m Competence:

— Carefully interpret the AMX, ABX, and
ABC rigid systems with three coupling
constants.

¢ Magnetic Equivalence (Spin-
Coupling Equivalence)
AMX, ABX, and ABC Rigid
Systems with Three Coupling

Constants

Conformationally Mobile,

Open-Chain Systems (Virtual

Coupling).

» Unsymmetrical Chains
(Example: 1-Nitropropane
and 1-Hexanol)
Symmetrical Chains
Examples:

Dimethyl Succinate,
Dimethyl Glutarate and
Dimethyl Adipate

Less Symmetrical Chg
(example:  3-methyl glut
Acid)

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam

By the end of the lesson, the student should
be able to:

¢ Chirality (One Chiral Center and

Two Chiral Centers)

Lecture/
Explanation and

Surprise quizzes
Second term exam




m Knowledge:

— Explain the difference between organic
compounds with one chiral center and
two
chiral centers

m Skills:

— Compare the spectra of organic
compounds with one and two Chiral
centers.

m Competence:

— Characterize stereo compounds and
racemic mixtures in alternative ways to
spectral methods.

Vicinal and Geminal Coupling
Long-Range Coupling

Spin Decoupling

Nuclear Overhauser Effect
Difference Spectrometry, H'H
Proximity Through Space

NMR Shift Reagents
Addendum-Analysis of First-Ord
Patterns

clarification
Scientific
discussion

Final exam

By the end of the lesson, the student should
be able to:
m Knowledge:

— Define the Spin-spin coupling.

— Enumerate the factors affecting Spin-spin
coupling.

m Skills:

— Calculate the coupling constant (J values)
in proton NMR Spectroscopy [J value =
(line 2 —line 1) x frequency of NMR
machine].

m Competence:

— Download coupling constant (J values)
directly from the Topspin software of the
NMR machine.

Spin-spin coupling

Factors effects spin-spin

coupling

Coupling constant
Quantization in 'H-NMR

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam




By the end of the lesson, the student should
be able to:
m Knowledge:

— Define the Larmor equation, the
phenomenon of “resonance,” and the
energy of separation of the nuclei of
atoms or protons related to the lesson
topics.

m Skills:

— Explain the physical basis for the NMR
spectrometer function.

m Competence:

— Make small cards with colorful tags to

highlight the main concepts in the lesson
topics.

% The Physical Basis of NMR
Spectroscopy
% Nuclear Angular Momentum
and
Magnetic Moment
¢ Nuclei in a Static Magnetic
Field
» Directional Quantization
» Energy of the Nuclei in the
Magnetic Field
» Populations of the Energy
Levels
» Macroscopic Magnetization

Lecture/
Explanation and
clarification
Scientific
discussion

By the end of the lesson, the student should
be able to:
m Knowledge:

— Recognizes the basic principles of the
measurement method of nuclear magnetic
resonance technology

m Skills:

— Summarize the basic principles of the
pulsed NMR method.

m Competence:

- Ability to communicate the lesson's
summary to classmates.

% Basic Principles of the NMR
Experiment
» The Resonance Condition
» Basic Principle of the NMR
Measurement
% The Pulsed NMR Method
The Pulse
The Pulse Angle
Relaxation
The Time and Frequency
Domains; the Fourier

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam




Transformation
» Spectrum Accumulation
» The Pulsed NMR
Spectrometer

Exam.2¢

By the end of the lesson, the student should
be able to:
= Knowledge:

— Identify factors affecting Chemical Shift
in the nuclear magnetic resonance

technique.

m Skills:

— Summarize available information about
Chemical Shift via surveys.

m Competence:

— Ability to discuss the summary of the
Chemical Shift with classmates under the
supervision of the Curriculum leader.

¢ Spectral Parameters: A Brief

Survey

» The Chemical Shift

o Nuclear Shielding

o Reference Compounds and
the d-Scale
Spin-Spin Coupling (Part
One)
The Indirect Spin-Spin
Coupling
Coupling to One Neighboring
Nucleus (AX Spin System)
Coupling to Two Equivalent
Neighboring Nuclei (AX2
Spin System)
Coupling to Three or More
Equivalent Neighboring
Nuclei (AXn Spin System)
Multiplicity Rules

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam




By the end of the lesson, the student should
be able to:
m Knowledge:

- Recite the factors affecting the spin-spin
coupling and the intensity of resonance
signals in NMR technology.

Describe the coupling of other twisted
nuclei (I>1/2) and (I = 2).
m Skills:

— Summarize available information about
spin-spin coupling and the intensity of
resonance signals through references.

m Competence:

— Discuss unit topics with expert

supervision and cooperation with
classmates.

Spin-Spin Coupling (Part
Two)

Couplings between Three
Nonequivalent Nuclei (AMX
Spin System)
Couplings between
Equivalent Nuclei (A Spin
Systems)
The Order of a Spectrum
Couplings between Protons
and other Nuclei; *C
Satellite Spectra
The Intensities of the
Resonance Signals

o 'H Signal Intensities

o 3C Signal Intensities

% “Other” Nuclides
» 7.1 Nuclides with Spin (I =
72)
7.2 Nuclides with Spin (I>1/2

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam

By the end of the lesson, the student should
be able to:
= Knowledge:

— Summarize the steps of interpretation of
'"H-NMR spectrums.
 Skills:

% Various examples of 'TH-NMR
problems
< Summary for applying 'H-NMR
spectroscopy.
> The four facets of '"H NMR
spectroscopy.

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam




— Characterize several unknown organic
compounds by interpreting the spectrum
of 'TH-NMR technique.

m Competence:

— Illustrate systemic organic compounds'
identification steps and 'H-NMR
spectrums' interpretation.

The number of signal sets.
The chemical shifts (where
the signals appear) of
hydrogen.

The integration (size/area) of
each signal set.

The splitting (number of
lines) in each signal set.

Steps in Beginner 'H NMR

Interpretation.

Standard Summary Format

Predicting 'H-NMR.
Dynamic effects Lecture/
Anisotropy Explanation and
"H-NMR of alkanes clarification
'H-NMR alkenes Scientific
"H-NMR of alkynes discussion
'H-NMR of aromatics

Examples

X/
£ %4

By the end of the lesson, the student should
be able to:
m Knowledge:

— Distinguish between the aliphatic and
aromatic compounds spectra.
m Skills:

— Apply all interpretation concepts of liquid
and solid sample spectra to unknown
molecule spectra.

m Competence:

Surprise quizzes
Second term exam
Final exam

3

S

X/
£ %4

3

S

X/
£ %4

3

S

— Record observations for liquid and solid
sample preparation, before measuring
with the NMR technique.

By the end of the lesson, the student should

be able to:

Mass Spectrometry Lecture/
Introduction Explanation and
Instrumentation clarification
Scientific

Surprise quizzes
Second term exam

m Knowledge: Final exam

— List the components of the MS mass




spectrometer.

— locate the base peak and the molecular
ion peak in the mass spectrum.
m Skills:

— Employing mass spectrum data to
enhance previous techniques to identify
the unknown compound.

m Competence:

— Demonstrate a review of tables and
literature on fragments of pre-identified
organic compounds.

>

Magnetic Field Only (A.1)
Double Focusing
(Electrostatic and Magnetic
Fields) (A.2)

Quadrupole Mass Filter (B.1)
Quadrupole Ion Storage (Ion
Trap) (B.2)

Time of Flight (C)

FT-ICR (Fourier Transform-
Ion Cyclotron Resonance)
(D) (Also termed FT-MS)
MS/MS (Tandem Mass
Spectrometry) (E)

The Mass Spectrum
Determination of a Molecular
Formula

>

>

Unit-Mass Molecular Ion and
Isotope Peaks
High-Resolution Molecular
Ion

Recognition of the Molecular
Ion Peak

>

>
>
>

Other Useful lonization
Techniques

Chemical Ionization (CI)
Field Desorption (FD)
Fast Ton Bombardment

discussion




(FAB)
» Electrospray lonization (ESI)
» Matrix Assisted Laser
Desorption/Ionization
(MALDI)

By the end of the lesson, the student should
be able to:
m Knowledge:

Explain the working mechanism of
spectrometer spectrum mass.
m Skills:

Compare the mass spectrum with the
NMR spectrum in shape and
interpretation.

m Competence:

Design an illustration of the principles of
mass technique by a voluntary group of
classmates.

Use of the Molecular Formula.

Index of Hydrogen Deficiency

Fragmentation

Rearrangements

Derivatives

Mass Spectra of Some Chemical

Classes

» Hydrocarbons (Saturated
Hydrocarbons, Alkenes,
Aromatic and Aralkyl
Hydrocarbons)
Hydroxy Compounds
(Alcohols and Phenols)
Ethers (Aliphatic Ethers,
Acetals, Aromatic Ethers)
Ketones  (Aliphatic  Ketot
Cyclic Ketones, Arom
Ketones)

*
A X4

3

S

X/
£ %4

3

S

X/
£ %4

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam

By the end of the lesson, the student should
be able to:
= Knowledge:

Compare the base peaks of the aliphatic

Aldehydes (Aliphatic,
Aldehydes, Aromatic
Aldehydes)

Carboxylic Acids (Aliphatic

Lecture/
Explanation and
clarification
Scientific

Surprise quizzes
Second term exam
Final exam




and aromatic structures of the series for
compounds targeted in the lesson.
¥ Skills:

Characterize mixtures of organic
compounds using the GC-MS technique.

m Competence:

Record important notes about the
aromatic ring spectra with the ortho, para,
and meta substitute-ions.

Acids, Aromatic Acids)
Esters (Aliphatic Esters,
Benzyl, Phenyl Esters,
Esters of Aromatic Acids
and Lactones)

Amines (Aliphatic Amines,
Cyclic Amines, Aromatic
Amines (Anilines)

Amides (Aliphatic Amides,
and Aromatic Amides)
Aliphatic Nitriles

discussion

By the end of the lesson, the student should
be able to:
= Knowledge:

Compare the base peaks of compounds
targeted in the lesson in the same manner
as the previous lesson.

m Skills:

Characterize mixtures of organic
compounds using the HPLC-MS
technique in the same manner as the
previous lesson.

m Competence:

Locate the isotope peaks of the
substituted element in the unknown
compound by Mass technique.

Nitro Compounds (Aliphatic
Nitro Compounds and
Aromatic Nitro Compounds)
Aliphatic Nitrites

Aliphatic Nitrates

Sulfur Compounds
(Aliphatic Mercaptans
(Thiols), Aliphatic Sulfides,
Aliphatic Disulfides)
Halogen Compounds
(Aliphatic Chlorides,
Aliphatic Bromides,
Aliphatic Iodides, Aliphatic
Fluorides, Benzyl Halides,
Aromatic Halides)
Heteroaromatic Compounds
Natural Products (Amino

Lecture/
Explanation and
clarification
Scientific
discussion

Surprise quizzes
Second term exam
Final exam




Acids)
» Steroids (Triglycerides)
» Miscellaneous Classes

Exam.3¢d




11. Course Evaluation

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

1. Semester exams + Surprise quizzes + assignments (theoretical 25 + practical 25) = 50%
2. Final exam (theoretical 25 + practical 25) = 50%

12. Learning and Teaching Resources

Required textbooks (curricular books, if
any)

Spectrometric Identification of Organic Compounds/
Robert M. Silverstein, Francis X. Webster, David Kiemle

Main references (sources)

1. Organic structural spectroscopy/ Joseph B. Lambert
2. deasanls (JBUn z s 0l el (allaill (5 puinall apa il
S dene aula (g5l

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

Introduction to Spectroscopy/ Donald L. Pavia, Gary M.
Lampman, George S. Kriz, James R. Vyvyan

Electronic References, Websites

e https://www.slideshare.net/solairajananant/nmr-
spectroscopy-13887430
https://chem.libretexts.org/Special:Search?qid=&fpid
=YY . &fpth=&query=organict+spectroscopy&type=wi
ki



https://www.slideshare.net/solairajananant/nmr-spectroscopy-13887430
https://www.slideshare.net/solairajananant/nmr-spectroscopy-13887430
https://chem.libretexts.org/Special:Search?qid=&fpid=230&fpth=&query=organic+spectroscopy&type=wiki
https://chem.libretexts.org/Special:Search?qid=&fpid=230&fpth=&query=organic+spectroscopy&type=wiki
https://chem.libretexts.org/Special:Search?qid=&fpid=230&fpth=&query=organic+spectroscopy&type=wiki
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Course Description Form

1. Course Name:

Analytical pathology

2. Course Code:

3. Semester / Year:

year

4. Description Preparation Date:

2022-2023
5. Available Attendance Forms:
regular

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

60 Hours/3 units

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

Name: name: assis. prof. abdulsalam tawfeeq salih
email:salam.t10@uosamarra.edu.iq

8. Course Objectives

Course Obijectives 1-Enable the student to know the foundations
concepts of pathological analyzes.

2-Training students on analysis by various
laboratory equipment.

3-. How to conduct automated analyzes based on
theoretical foundations.

4-Teaching the student practical applications and
developing thinking skills and analysis that enable
the solution of emerging problems.

5-Enable the student to represent the laboratory
results of pathological analyzes and analyze them

clinically.

9. Teaching and Learning Strategies

Strategy This course description provides a brief summary of the most important
characteristics of the pathological analyzes course by knowing the concept of
pathological analyzes and their importance in diagnosing human diseases, how to
conduct them, and the methods used in that.

10. Course Structure




Week Hours Required Learning Unit or subject name Learning Evaluation
Outcomes method method
1 lecture
| theory+ define analysis in introduction for
1 practical life pathological analysis
practical
1 lecture
h
2 tl eory* Identify Blood function Blood function
practical
1 lecture
h
3 theory+ Enumerate' BIOOd Blood composition
1 composition
practical
1 o lecture
theorv+ Distinguish the
4 y differences between Blood groups and Rh
1 Blood groups
practical
1 lecture
h
5 theory+ Define Blood Group Blood groups and Rh
1 Test
practical
1 lecture
6 theory+ Define Metabolism General informations
1 Generaly about metabolism
practical
1 lecture
theory+ define diabetes , its diabetes : causes and
7 types and summarize "
1 . controlling factors
. causing factors
practical
1 lecture
3 theory+ Distinguish diagnostic diagnostic methods for
1 methods for diabetes diabetes
practical
1 lecture
h ) . .
9 theory+ Define physml.oglcal Renal function
1 renal function
practical
1 Distinguish between of lecture
theory+ Protein and nonprotien
10 1 nitrogenous compounds Protein and nonprotien
. which are used in nitrogenous compounds
practical . .
diagnosis of renal
function theotitical
1 ) lecture ical
theorv+ Summarize the practical
11 y parameters used in Renal function tests examinations
1 Renal function tests
practical
1 lecture
theorv+ Analyze the
12 y explanation the how to discuss the results
1 laboratory results
practical
1 Distineuish b lecture
13 theory+ istinguish between Urinary system

1

Urinary system parts




practical

1 ) ) lecture
Summarize urine . .
theory+ . Properties of urine
14 properties and
1 components
bractical components
Evaluation of students lecture
15 gaining information First semester
about previously examination
mentioned subjects
1 Distineuish b lecture
1stinguish between . .
theory+ . .
16 y Physical properties of Physical pljopertles of
1 urine urine
practical
1 lecture
17 theory+ Define chemical chemical properties of
1 properties of urine urine
practical
1 lecture
13 theory+ Distinguish Abnormal Abnormal composition of
1 composition of urine urine
practical
1 o lecture
theorv+ Distinguish between chemical tests for
19 y tests for Abnormal Abnormal composition
1 ol composition of urine of urine
practica
1 Distineuish b lecture
theory+ istinguish between Metabolism of water
20 Metabolism of water .
1 . and mineral salts
el and mineral salts
practica
1 lecture
theory+ define body electrolytes
21 1 and distinguish their body electrolytes
types
practical P
1 diagnose the . . lecture
h Pathological conditions Pathological conditions
theory+ ) . associated with
22 associated with .
1 . Metabolism of water
. Metabolism of water
practical and 1 salts
and salts
1 lecture
theory+ i .
23 y define Anion gap Anion gap
1 concept
practical
1 lecture
th + i .
24 eory Summarlze bpdy minerals
1 constituent of minerals
practical
1 define Minerals lecture
theory+ i . .
25 y metgbohsm and Minerals metabolism
1 reactions occur on
practical minerals
1 Distineuish b lecture
theory+ istinguish between Factors effecting
26 Factors effecting . :
1 Minerals metabolism Minerals metabolism
practical
27 1 Distinguish between Pathological conditions lecture

theory+

Pathological conditions

associated wit minerals




1 associated with minerals levels
practical | levels and the ability to
diagnose them
1 lecture
theory+ Define trace elements
28 y . trace elements
1 concept in body
practical
1 Lecture
theory+ . i i
29 24 Estimate trace elements L e
1 trace elements
practical
Evaluation of students lecture
30 gaining information second semester
about previously examination
mentioned subjects

11. Course Evaluation

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

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references (scientific

journals, reports...)

Electronic References, Websites
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1 ) Chemical Kinetics and Reaction (salaall) Zaasti )l xalyal
Dynamics /by Santosh K. Upadhyay

2 ) Physical Chemistry (8" Edition) / by
Peter Atkins and Julio de Paula

The journal of physical chemistry , | {.Ll Ead)lgr ran ) skl gabally sl
Langmuir. . (vl

Pdfdrive.com , Google scholar iV adlga , duig SN aaliall
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Course Description Form

1. Course Name:
Physical Chemistry 3

2. Course Code:
Che-35126

3. Semester / Year:
First Semester

4. Description Preparation Date:
26/8/2025

5. Available Attendance Forms:
Attendance + Online




6. Number of Credit Hours (Total) / Number of Units (Total)
3/30

7. Course administrator's name (mention all, if more than one name)
Name: Dr. Fahad Jumaah Hammad
Email: fahad.jumaa@uosamarra.edu.iq

8. Course Objectives

Course Objectives

Knowledge and understanding of kinetic by knowing
the molecular reaction, reaction speed, types of
reactions according to the reaction order, how to
calculate the rate constant of reaction, the method of
calculating the Half-Life reaction and its relationship
with the initial concentration of each type of these
reactions according to its order, and knowing the order
of the reaction by understanding the most important
integrative and differential methods for calculating
them, in addition to realizing the effect of temperature
on the reaction speed and its importance in order to
calculate the activation energy. The student learns to
use mathematical methods and the graph in finding the
variables mentioned.

9. Teaching and Learning Strategies

1) preparing an integrated and universal approach that includes most of the basic
subjects of kinetics.

2) divide the approach into lectures so that the lecture hours fit into the lesson
schedule.

3) developing students ' abilities to logically analyze and answer questions through
dialogue during the lecture.

4) participation of the student in solving some questions on the blackboard.

5) enhance self-confidence and take responsibility and realize the importance of
their role in building the present and the future of the homeland .

6) reading books and training on the use of some computational programs for
chemistry.

Strategy

10. Course Structure

Week

Hours

Required Learning

Outcomes

Unit or

subject name

Learning

method

Evaluation

method

2theoretical
+2practical

To know the importance and
basics of kinetic chemistry
and the distinction between
the molecular reaction and
the reaction order

Introduction to
kinetic
chemistry and
molecular
reactivity

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Find out what is the rate
constant of reaction and

rate constant
of reaction and

Perusal a
lecture with a

Oral
questions or a
daily written
exam, then a
first and
second
quarterly




what is the importance of
calculating it and the
purpose of knowing the
reaction order

reaction order

detailed
explanation
and discussion
with students

2theoretical
+2practical

Learn and apply the laws of
zero-order reactions and
the method of calculating
the rate constant of
reaction and determining
the order mathematically
and graphically

Zero-order
reactions

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Learn and use the laws of
first order reactions and the
method of calculating the
rate constant of reaction
and determining the rank
mathematically and
graphically

First-order
reactions

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Applying the laws of
second-order reactions and
the method of calculating the
rate constant and
determining the order of
reaction mathematically and
graphically

Second-order
reactions with
equal
concentrations

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the calculation of

the Half-Life of the reaction
and its relation to the initial
concentration

Half-Life
Reaction

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Applying the laws of
second-order reactions and
the method of calculating the
rate constant and
determining the order of
reaction mathematically and
graphically

Second-order
reactions with
slightly different
concentrations

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Applying the laws of Third-
Order Reactions and the
method of calculating the
rate constant and
determining the order of
reaction mathematically and
graphically

Third-order
reactions

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the effect of
temperature change and
apply the Arrhenus equation
to calculate the activation
energy and frequency Factor

The effect of
temperature on
the rate of
reaction
(arrhenus
equation)

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the general
differential method and use
it to calculate the order of
reaction

The general
method of
determining the
order of

Perusal a
lecture with a
detailed
explanation

exam and a
final exam




reaction

and discussion
with students

2theoretical
+2practical

To know the differential
isolation method and use it
to find the order of reaction

Isolation
method for
determining the
order of
reaction

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the initial rate
method and its application
for calculating the order of
reaction

The initial
speed method
for determining
the order of
reaction

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

Distinguish between simple
and complex reactions and
classificate the types of
complex reactions

Complex
reactions

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

To know the nature of
inverse reactions and how to
calculate the forward and
reverse rate constant from
the combined of kinetics
with thermodynamics

Reversal
reactions

Perusal a
lecture with a
detailed
explanation
and discussion
with students

2theoretical
+2practical

15

First semester
exam

11. Course Evaluation

Formative assessment: this assessment is carried out during the study through daily tests, oral
questions, in addition to homework assignments.

Summative assessment: represents the student's comprehensive assessment of all subjects of the
semester by conducting the final exam and commissioning the preparation of reports.

12. Learning and Teaching Resources

Physical chemistry / written by K. K. Sharma, L.
K. Sharma translated by Dr. Subhi Khamis Alwan
Al Dulaimi, Ms. Nahida Saeed Hamoud Chalabi

1 ) Chemical Kinetics and Reaction Dynamics /
by Santosh K. Upadhyay

2 ) Physical Chemistry (8" Edition) / by Peter Atkir
and Julio de Paula

The journal of physical chemistry , Langmuir.

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references

(scientific journals, reports...)

Electronic References, Websites Pdfdrive.com , Google scholar
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ECTS Credits 2 O Tutorial

O Practical
SWL (hr/sem) 50 O Seminar
Module Level 1 Semester of Delivery JsY)
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Module Leader’s Acad. Title e Module Leader’s Qualification Awzrle
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
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Version Number

Relation with other Modules

6 DAY Al ) o) gall ae A8DLal

Prerequisite module None

Semester

Co-requisites module None
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Learning and Teaching Strategies
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Strategies
Student Workload (SWL)
le sl V0 0 guna lUall il jall Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
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Unstructured SWL (h/sem) Unstructured SWL (h/w)
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Total SWL (h/sem) 200
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Module Evaluation

Ao yal) Balal) ap

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

Quizzes 1 %10
Eornatie Assignments 1 %10
assessment Projects 2 %5

Report 1 %10
B Midterm Exam 2h 10%
assessment Final Exam 3h 50%
Total assessment %100

Delivery Plan (Weekly Syllabus)

Lﬁ)léﬂ\ = Y| G\.@_ld\
Material Covered
Week 1 XYY
>l 3 g
Week 2
(XS T )
Week 3 elSA‘Y\ & >l b g gg.i-u"a Uil
agsl) B ) gaw
Week 4
(X I SSTR)
Week 5 alsay) aa agsl) B ) ga ‘E,.gid'a Jkaal
Week 6 A ) Aadl) A dlanl)




Week 7 L) Eua e )
Week 8 Al Gua e Jadll
Week 9 Brall Gl pal)
KX)]

Week 10

(8 mealg Al g 0 S i)
Week 11 (4381 R 9 o Al aad) g 0 ST g Ady ja) 2aal)
Week 12 (A AQUS g ma £ gaga JLEAS) i)
Week 13 83 gdaall g 5 gualall il A5l
Week 14 A&l g s (3 AN
Week 15 (A Cladal

Learning and Teaching Resources

L}”ﬁ‘)ﬂ‘} (Ja_ﬂ\ JJL.\AA

Text Available in the Library?

Required Texts

Recommended
No
Texts
Websites
Grading Scheme
Gilaall ladads
Group Grade el Marks % Definition
A - Excellent Ll 90-100 Outstanding Performance
B - Very Good [KENRYEN 80 -89 Above average with some errors
Success Group
C- Good REES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria




Fail Group
(0-49)

FX - Fail (Aadledll 28) il 5 | (45-49) More work required but credit awarded
F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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O Practical

SWL (hr/sem) 175 O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Applied chemistry College Applied sciences
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Module Leader’s Acad. Title
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Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval ]

01/06/2023 Version Number 1.0

Date

Relation with other Modules
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Prerequisite module

None-:

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) il 5 Agul Hall Balall Calaa

Module Objectives

Jau bl salall Calaal

1. Identification of elements and compounds: Qualitative analysis helps in
determining the presence or absence of specific elements or compounds in a given
sample. By conducting various tests and observations, it allows chemists to identify
the components of a substance.

2. Characterization of unknown substances: Qualitative analysis is used to classify
and characterize unknown substances. By performing a series of tests, chemists
can determine the nature and properties of the substance under investigation.

3. Detection of impurities: Qualitative analysis aids in the detection of impurities or
contaminants in a sample. It helps ensure the purity and quality of chemical
compounds, which is crucial in fields such as pharmaceuticals or food and
beverage industries.

4. Confirmation of expected reactions: Qualitative analysis allows chemists to
confirm the occurrence of expected chemical reactions. It helps identify the
products of a reaction or verify whether a specific reaction has taken place.

5. Research and development: Qualitative analysis is an essential tool in research
and development activities. It helps scientists explore new compounds, study their
properties, and investigate the behavior of substances under different conditions.

6.0verall, the primary objective of qualitative analysis in chemistry is to identify,
characterize, and understand the composition and properties of substances.

Module Learning
Outcomes

Al pall 3alall aladl) s 3

The learning outcomes of qualitative analysis in chemistry typically include:

1. Identification of unknown substances: Students learn to identify and
characterize unknown substances using various chemical tests and
experiments.

2. Knowledge of chemical reactions: Students develop an understanding of




different chemical reactions and their characteristic properties, enabling
them to predict and interpret the outcomes of various reactions.

3. Mastery of laboratory techniques: Through qualitative analysis, students
gain proficiency in conducting chemical tests, using laboratory equipment,
and following safety protocols.

4. Understanding chemical properties: Students acquire knowledge about the
unique physical and chemical properties of different elements, ions, and
compounds.

5. Skill in data interpretation: Qualitative analysis enhances students' ability
to interpret experimental data, recognize patterns, and draw logical
conclusions based on observations.

6. Problem-solving and critical thinking: Students develop problem-solving
skills by applying their knowledge of qualitative analysis to solve complex
chemical identification problems.

7. Communication and scientific reporting: Through qualitative analysis
experiments, students learn to effectively communicate their findings,
observations, and conclusions in written reports or presentations.

1. These are some of the common learning outcomes associated with studying
qualitative analysis in chemistry.

Indicative Contents

dgal Y iy giaall

Indicative content includes the following.

e General introduction
Principles of analytical chemistry, micro and supramicro and half micro analysis, dry
and wet reactions.[25hr]

e Redox reactions
Redox, complex ion.[15hr]

e equalizer calibration
Acids, bases and salts, buffer solutions,lonic equations, reaction conditions and
conditions for descriptive analysis.[25hr]

e Chemical balance and its applications

10




Applications of chemical equilibrium to various types of reactions Calculating the
degree of ionization, the rule of solubility product.[15hr]

e Definition of a common ion
Effect of common and non-common ions and pH.[14hr]

Learning and Teaching Strategies

aalzill g aladl) Cilaai) i)

Strategies

Teaching and learning strategies for qualitative analysis can vary depending on
the specific context and goals. Here are a few approaches that can be effective:
1. Theory and Conceptual Understanding: Begin by providing a solid foundation
of theoretical concepts and frameworks related to qualitative analysis. This
helps learners understand the underlying principles and assumptions guiding
the analysis process. 2. Hands-on Practice: Actively engage learners in hands-
on qualitative analysis exercises. Provide real-world examples and datasets for
them to explore and analyze. Encourage them to document their thought
process, observations, and interpretations. 3. Case Studies: Present learners
with case studies that involve qualitative data. Analyze these cases together,
discussing the various approaches, methods, and interpretations employed.
This helps learners develop critical thinking and analytical skills. 4. Group
Discussions and Peer Feedback: Facilitate group discussions where learners
can share their analyses, interpretations, and challenges. Encourage them to
provide constructive feedback to their peers, fostering a collaborative learning
environment. 5. Mentorship and Guidance: Provide individual or small group
mentorship sessions where learners can seek assistance and guidance from
instructors or experienced researchers. This helps address specific questions,
concerns, and challenges encountered during qualitative analysis. 6. Use of
Software Tools: Introduce learners to software tools specifically designed for
qualitative data analysis, such as NVivo or ATLAS.ti. Provide hands-on training
on how to use these tools effectively and integrate them into the analysis
process. 7. Reflective Practice: Encourage learners to reflect on their own
biases, assumptions, and preconceived notions that may influence their
analysis. Incorporate regular self-reflection exercises to enhance self-
awareness and promote transparent and rigorous analysis. 8. Resources and
Reading Materials: Recommend relevant books, articles, and online resources
that delve into qualitative analysis methodologies, techniques, and best
practices. Encourage learners to explore these materials to deepen their
understanding and knowledge. Remember, flexibility and adaptability are crucial
when implementing teaching and learning strategies for qualitative analysis.
Tailor your approach based on the learners' needs, prior knowledge, and skill

11




levels, and provide ongoing support and opportunities for practice and
exploration.

Student Workload (SWL)

e saad 10 I guuna callall il jall Jaal

Structured SWL (h/sem)

Juadll P lUall adatiall ol jall Jasl)

94

Structured SWL (h/w)

Lo saul calldall alaiiall sl 5l Jaall

6.2

Unstructured SWL (h/sem)

Juadll P Qllall alatiall pe ol jall Jasll

81

Unstructured SWL (h/w)

Lo saul Calldall alaiiall pue ol Hall Jasl)

5.4

Total SWL (h/sem)

Jeaill & llall JISH sl jal) Jasl) e
Module Evaluation
Al Hal) 3ol Rty
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative | Assignments 2 10% (10) 2and12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
BT Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | pina) Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

12




@bl o ) rleiall

Material Covered

Week 1 Principles of analytical chemistry
Week 2 Micro and above micro and half micro analysis
Week 3 Dry and wet interactions.
Week 4 Oxidation and reduction
Week 5 complex ion
Week 6 Acids, bases and salts
Week 7 buffer solutions
Week 8 ionic equations
Week 9 reaction conditions
Week 10 | Descriptive analysis terms
Week 11 | Applications of chemical equilibrium to various types of reactions
Week 12 | Calculate the degree of ionization
Week 13 Solubility product rule
Week 14 Effect of common and non-common ions
Week 15 | pH effect
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
siall e ) Zleial
Material Covered
Week 1 » Separation and identification of the first group cations in a mixture thereof
Week 2 ¢ Separation and identification of the second group cations in a mixture thereof

13




Week 3 » Separation and identification of the third group cations in a mixture thereof

Week 4 ¢ Separation and identification of group four cations in a mixture thereof

Week 5 ¢ Separation and identification of group five cations in a mixture thereof

Week 6 ¢ Separation and identification of group VI cations in a mixture thereof

Week 7 ¢ Separation of mixed cations from different groups by the general method of separation

U‘“:?Jﬂ‘} ?L::S\ J.JLAA

Learning and Teaching Resources

Text Available in the Library?
- Skoog D.; West d. Holler F. and Crouch S. “Fundamental of
Required Texts Yes
Analytical Chemistry” eighth Ed. Thomson, USA. 2004.
Recommended Gray D. Christian “analytical Chemistry” Sixth Ed. Wiley ed. N
o
Texts USA, 2004
. Daniel C. Harris, "Quantitative Chemical Analysis” Eighth Ed. Freeman and Company New
Websites
York. 2010.
Grading Scheme
Gila al) abds
Group Grade el Marks % Definition
A - Excellent Ll 90-100 Outstanding Performance
B - Very Good [KENRYEN 80 -89 Above average with some errors
Success Group
C - Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) i, | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

14




Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title Inorganic Chemistry Module Delivery

Module Type Core X Theory
Lecture

Module Code Che-1112 ClLab

ECTS Credits 8 L Tutorial
O Practical

SWL (hr/sem) 200h O Seminar

Module Level

Semester of Delivery

Administering Department College Type College Code

Module Leader Mohammad Hassan Abed e-mail mohammed.h@uosamarra.edu.iq
Module Leader’s Acad. Title assistant teacher Module Leader’s Qualification MSc
Module Tutor e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Version Number

Date
Relation with other Modules
AN Ll 3 sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) il 5 Agul Hall Balall Calaa

Module Objectives

Jau Hall salal) Calaal

Developing the student's ability to interpret hypotheses.

The student should discuss effectively in the lecture.

The student should participate in writing the equations on the board.
The student participates in adding new information.

HwnN e

Module Learning
Outcomes

Al pall 3alall aladl) s 3

1. Knowledge of the concept of the atom and the theories that explained the
atom.
Identify the difficulties encountered by Bohr's theory.
Knowledge of quantum numbers.

4. Benefit from calculating the frequency, wavelength, wavenumber, and
charge of the influencing nucleus

Indicative Contents

Aol ;Y1 iy giaall

1. Discuss scientific theories.

2. the ability to interpret the hypotheses that explained the atomic
structure.

Learning and Teaching Strategies

aabeil) 5 alaill Cilagl i

1. Enable the student to know the atom and the theories that explain the atom.

2.Developing academic education at the university and college in accordance with
quality standards in higher education, which enables universities to produce outputs
capable of producing in the labor market and distinguishing graduates of the
Department of Chemistry in areas of work in inorganic chemistry laboratories.

Strategies
3. How to distinguish between covalent and ionic compounds.
4. Teaching the student practical applications and developing thinking skills to solve
emerging problems.
Student Workload (SWL)
\.:;J,\.u\ \Ongqu\)ﬂ\ Jaall
Structured SWL (h/sem) Structured SWL (h/w)
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Jaadl) A QU Jdaiiadl ol all Jasl) Lo sausl calldall aliiall sl all Jaall

Unstructured SWL (h/sem) Unstructured SWL (h/w)

Juaill I8 Gl aliiall e aad yall Jaal PSP IR TR IR P PR B R

Total SWL (h/sem)

Joadl) PO U ISl 5] Ja

200

Module Evaluation

ds) Hal) 3alal) Rty
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 5 5% (5)
EOIIa e Assignments 2h 5% (5)
assessment Projects / Lab.
Report 2 10 %(10)
G Midterm Exam 2h 30% (30)
assessment Final Exam 3h 50% (50)
Total assessment 100% (100)
Delivery Plan (Weekly Syllabus)
@bl e ) zleiall
Material Covered
Week 1 An introduction to the concept of the atom and the theories that explained the atom
Week 2 Rutherford's theory
Week 3 Bohr's theory

18




Week 4 Mathematical problems related to calculating frequency, wavelength, and wavenumber

Week 5 Mathematical problems related to calculating the radius of an atom

Week 6 Difficulties faced by Bohr's theory, fine structures and Sommerfeld's theory of elliptical orbits

Week 7 Zeeman effect

Week 8 Electron spin effect

Week 9 atomic spectrum

Week 10 | sequencers

Week 11 | Mathematical problems related to the calculation of series

Week 12 | first month exam

Week 13 | Electromagnetic radiation

Week 14 | black body radiation

Week 15 Final exam of the first course

Learning and Teaching Resources

u.n..g).\ﬂ\} ?L::S\ J.JLAA

Text

Available in the Library?

Required Texts

Textbook: Inorganic Chemistry: Prof. Dr. Noman Saad EI-Din -

Part One

Inorganic chemistry Cathrine E. and Alan G. Sharpe

Recommended

No
Texts Shriver and Atkins inorganic Chemistry , Fourth Edition, 2006
Websites Encyclopedia of Arab Sciences, Arab Book Forum

Grading Scheme
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Group Grade el Marks % Definition

A - Excellent Ll 90-100 Outstanding Performance

B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group

C - Good REES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsda 50-59 Work meets minimum criteria
Fail Group FX — Fail (Andleall 28) sl ;| (45-49) More work required but credit awarded
(0-49) F - Fail l (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

20




MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
2.\.».»\‘).3]\ 3alall &_LQJLLA

Module Title Geology Module Delivery

Module Type B Theory
Lecture

Module Code Chel103 Lab

ECTS Credits 5 - Tutor.lal
O Practical

SWL (hr/sem) 125 O Seminar

Module Level

uaGl

Semester of Delivery

One

Administering Department Applied chemistry College Applied sciences

Module Leader Mustafa Abdullah Theyab e-mail Mustafa.a@uosamarra.edu.iq
Module Leader’s Acad. Title Assist.Prof Module Leader’s Qualification MSc
Module Tutor e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

AN L Hal 3 sall ae 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) il 5 Agul Hall Balall Calaa

Module Objectives

Al Al saldll Calaal

This course aims in helping the students:
e Learn the basics of crystallography and its application to optical mineralogy;

¢ Understand the fundamental concepts of crystal structure, morphology and its
application to mineral sciences. Optical mineralogy part will help the student to
understand microscopic techniques applicable to mineralogical and petrographic
studies.

e The primary objective of the Mineralogy course is to train students in identifying
common rock forming minerals and help the student to learn in detail the different
igneous rocks, the petrogenetic processes and tectonic environments for their

emplacement.

* The students will get to know the different types of sedimentary and metamorphic
rocks and fundamentals of sedimentary and metamorphic petrology. ® The students
will able to understand the texture, structures and process of their formation

e The primary objective of the course of metamorphic petrology is to introduce
fundamental understanding of process, reaction, mineral assemblage formed in
different protoliths during metamorphism.

e The primary objective of the course of Economic Geology is to introduce
fundamental aspects of origin, mode of occurrences and the distribution of ore
deposits to the students.

Module Learning
Outcomes

Al pall 3alall aladl) s 3

Upon successful completion of this course, students will be able to: 1.
Understand the fundamental of crystallography and mineralogy. 2. Learn the
techniques in recognition and identification of mineral under thin section. 1.
Learn about the magmatic differentiation processes, 2. Understand the diversity
of igneous rocks and the variety of tectonic environments for their emplacement,
3. Understand the petrogenesis of igneous rocks

4 ldentify and study various types sedimentary rocks in field and under
microscope

5. Can understand the difference between various types of sedimentary rocks

6. Understand various types of sedimentary textures and structures and their
geological significance

7. Understand various types of sedimentary depositional environments and their
importance for hydrocarbon systems and groundwater accumulation

8. Know the Process and control of physico-chemical and compositional control
on metamorphism of rocks.
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9. Relating tectonic setting with metamorphism.
10. Basic concepts of the processes of the formation of the ore deposits

11. Mode of occurrences of the different types of ore deposits in India and in
various parts of the world

12. Spatio-temporal distribution of the different kinds of mineral deposits in India

Indicative Contents

Aol , Y il sisal)

Introduction of geology
Minerals

Crystal shape

Plate Tectonic

Igneous Rocks
Sedimentary Rocks

Metamorphic Rocks

Learning and Teaching Strategies

aabeil) 5 alaill Cilagl i

Strategies

e Explain the principles, processes and products of rock-water interactions in the
near-surface environment.

e Discuss and compare sustainable mining and resource development principles
to formulate strategies which improve environmental, social, and governance
outcomes.

e Collect, analyse, and interpret environmental data using a variety of geological,
geochemical, and geophysical techniques.

e Assess, evaluate, and communicate risk about environmental and human
health to diverse stakeholders.

Student Workload (SWL)
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Structured SWL (h/sem)

Jomdll I U il gl 5l Jas

48

Structured SWL (h/w)

Lo sausl calldall aliiall asl 5l Jaall

3.2

Unstructured SWL (h/sem)

Joaill I8 Gl aliiall e asd pall Jaal

77

Unstructured SWL (h/w)

Lo sansd calldall alaiiall yue o Hall Jaal)

5.1

Total SWL (h/sem)

Juadll P llall ST i jal) Jaadl 12
Module Evaluation
Al Hall 3alal) any
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 5 5% (5) 5and 10 LO#1,#2and #10,# 11
EOIIa e Assignments 5 5% (5) 2and 12 LO#3,#4and #6,#7
FESESEELL Projects / Lab. Continuous | All
Report 1 5% (5) 13 LO#5,#8and # 10
Summative | Midterm Exam 2h 25% (25) 7 LO# 1-#7
assessment | rinal Exam 3h 60% (60) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) rleiall

Material Covered

Week 1

Introduction of geology
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Week 2 continue

Week 3 Minerals, types of minerals

Week 4 Continue, Classification of minerals

Week 5 Crystal shape, type of crystal

Week 6 continue

Week 7 Plate Tectonic

Week 8 Igneous Rocks, Introduction

Week 9 | Continue, (plutonic) rocks

Week 10 | Continue, (volcanic) rocks

Week 11 | Sedimentary Rocks, Introduction

Week 12 | Continue, Chemical Rocks

Week 13 | Continue, Clastic Rocks

Week 14 | Continue, Organic Rocks

Week 15 | Metamorphic Rocks, Introduction

Week 16 | Continue, Foliated Metamorphic Rocks and NonFoliated Metamorphic Rocks

Learning and Teaching Resources
oyl (,L._“d\ laa
Text Available in the Library?

Required Texts Book of Introduction of geology

Recommended
. Books of Natural geology, General Geology No
Websites sites/default/files/geo_101_all_units.pdf
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Grading Scheme

Group Grade _pail) Marks % | Definition

A - Excellent % 90-100 Outstanding Performance

B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group

C - Good L 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory o sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adleall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
‘g.u\‘).ﬂ\ 3alal) &LILA}L;A

Module Title Laboratory Safety Module Delivery
Module Type B X Theory
Module Code Chel104 DDLe::; e
ECTS Credits 4.00 O Tutorial
I Practical
SWL (hr/sem) 100 O Seminar
Module Level UGx11l UGI Semester of Delivery ONE
Administering Department Applied Chemistry College Applied Sciences
Module Leader Amina Mohammed jassim e-mail
Module Leader’s Acad. Title Lecture Module Leader’s Qualification Master
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name N.A. e-mail E-mail
Scientific Cor:;ranti:tee Approval Version Number
Relation with other Modules
LAY Al )l gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
AaL5 Y iy simall g alail) il g Al yall Balall Calaal

1. Know the importance of safety in the laboratory.

Module Objectives 2. Know the safety instruction .

a3l 3L Ciloal 3. Pay attention to the method of saving materials.

4. Learn the correct design of laboratory .
5. Using the principles of green chemistry.

1. Concept of Safety in the laboratory.

Module Learning 2. Understanding the safety instruction.

3. Learn types of hazards and risk .
Outcomes . .
4. Learn Toxic chemical.

el o AT AR e o 5. The difference between flammable and explosive chemical.
Ll all Balall alail) il 3 6. Know general laboratory design.

7. Know of the method of preserving chemicals and their biological effect.

Indicative content includes the following.
Introduction [2hr]
Types of hazards [4hr]
Toxic chemical [4hr]

Indicative Contents Flammable , explosive and reactive chemical [6hr]
Aald LY Gl gisl) General laboratory design [3hr]

Laboratory hoods and special systems [4hr]
Laboratory materials [3hr]
Green chemistry [4hr]

Learning and Teaching Strategies

aslal) Al Cliai) i

Adopting a cooperative work since the study material depends in part on
laboratory work , studying their physical and chemical properties as this method
] helps in increasing thinking processes and raising the level of academic achievement
Strategies . . — . .
students have in addition to the possibility of following the lecturer learning methods
because it provides a method of communication with provides a large amount of

information to them. .
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Student Workload (SWL)
Lo sanl 10 3 (G gne Clllall sl all Jaal

Structured SWL (h/sem) 48 Structured SWL (h/w) 5
Jadl) J3A Ul sl ol al) Jaall Lo ol alUall alaiiall ol all Jeall
Unstructured SWL (h/sem) 5> Unstructured SWL (h/w)
Geaill JM& Callall lsiiall pe s pall Jaal) L paad llall ARl el pall Jaal

Total SWL (h/sem)
Joml) I8 lLall ISl 5l Jaal

75

Module Evaluation

Ao yal) Balal) ap

Relevant Learning
Time/Number Weight (Marks) Week Due
As Outcome
Quizzes 2 10% (10) S5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)lé‘-m (= YY) G\.@.Ld\
Week Material Covered
Week 1 Introduction
Week 2 Responsibility and accountability for laboratory
Week 3 Types of hazards and risks in chemical laboratory
Week 4 Toxic chemical exposure
Week 5 Flammable , explosive and reactive chemical
Week 6 Physical dangers from laboratory
Week 7 Ten steps to establish a safety and security management system
Week 8 General laboratory design
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Week 9 Laboratory ventilation

Week 10 Laboratory hoods and special system

Week 11 Physical and operational security

Week 12 Ventilation systems management program
Week 13 Reducing the dual-use hazard of laboratory materials
Week 14 Green chemistry

Week 15 Security basics and level of security

Week 16 Preparatory week before the final Exam

Learning and Teaching Resources
U‘“.'?Jﬂ‘} (J:uj‘ J.JLAA

Text Available in the Library?
Chemical laboratory safety and security, Lisa Moran
Required Texts . . . . Yes
and Tina Masciangioli, Editors
Recommended Handbook of system safety and security , Edward
No
Texts griffor
Websites https://www2.chemistry
Grading Scheme
Group Grade el Marks % Definition
A - Excellent Ll 90 - 100 Outstanding Performance
B - Very Good [RENRTEN 80 -89 Above average with some errors
Su:;(e)sslcci)zc;up C - Good RYEN 70-79 Sound work with notable errors
D - Satisfactory o sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail [CENIEDN IRV U (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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Course Description Form

1. Course Name: <« sula daa »

2. Course Code: Che-1105

3. Semester / Year:2024-2025
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4. Description Preparation Date:

5. Available Attendance Forms:

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

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

Name: omar mohammed dhayef

Email: Omar.dhayef@uosamarra.edu.iq

8. Course Objectives

Course Objectives °

9. Teaching and Learning Strategies

Strategy

10. Course Structure

Week Ho | Required Learning Unit or subject name | Learning Evaluation meth
urs | Outcomes method
Week 1 2| The student should kil Microsoft PowerPoint Display Screen+ | Practical applicati
what Microsoft PowerPg ) with questions
is Projector+
e The student learns Computer

program’s tasks

¢ Learn how to operate
program

Display Screen+

Practical applicati
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Week 2

Week 3

Week 4

Week 5

Week 6

e The student Ileq
tabulation tasks

¢ And specify the taskg
each tab

e The student should
familiar with the
tabulation tasks

¢ To wunderstand
functions of the Home ta

e Learn how to create sli(
add text, and modify tex{

The student learns how
insert pictures

And
charts

shapes, tables

And illustrations

« Explaining the tasks
the Transitions tab

¢ Teaching how to add
the animation effects
the slide

¢ To learn how to previ
slides

e Learns the types
slides

Teach the student to add
the animation effects t
can be applied to
contents of the slide

exam

Program interface

components

Tabs

Tabs

Transitions tab

animation tab

Projector+

Computer

Display Screen+
Projector+

Computer

Display Screen+
Projector+

Computer

Display Screen+
Projector+

Computer

Display Screen+
Projector+

Computer

Practical applicati

Practical applicati

Practical applicati

Practical applicati

Practical applicati
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Week 7

Week 8

Week 9

Week 10

Introducing the
student to the types of
movements and when
each type can be
applied

¢ Explains to the stud
what the tasks of this
are

e How to add ready-m
templates

¢ Teaching the student
modify  templates
changing colors and ther

» Apply modifications td
slides

¢ Explains to the stud
how to view the file a
completing or display
the current slide only

e The student should kn
what Microsoft PowerPq
is

e That the student becor
familiar with the progra
tasks

¢ Learn how to operate
program

Introducing the
student to the
program’s  interface,
what its uses are, and
what is the difference

animation tab

Design and Slideshow tab

Microsoft Office Excel progi

Display Screen+
Projector+

Computer

Display
Screen+

Projector+

Computer

Display
Screen+

Projector+

Computer

Practical applicati

Practical applicati

Practical applicati

Practical applicati
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Week 11

Week 12

Week 13

Week 14

between it and
Microsoft Office
PowerPoint

Explains to the student
the tabs for the
program. Explains to
the student the File and
Home page tabs

It explains to the
student how to open an
old file or create a new
file and how to save it

How to print an excel
file

Introducing the
student to the Insert
tab and what its tools
are

How to insert pictures,
tables, graphics,
shapes, equations, and
symbols

How to insert and edit
texts

How to number, sort,
search and filter texts

Explains to the student
how to perform
mathematical
operations

Addition,
etc

subtraction,

Components of the Micro
Office Excel interface

File and Home tabs

Insert tab

Text

Display
Screen+Project
or+

Computer

Display
Screen+Project
or+

Computer

Display
Screen+Project
or+

Computer

Practical applicati

Practical applicati

38



Week 15| 2 mathematical operations | Display Practical applicati
Screen+Project
or+

Computer

Display
Screen+Project
or+

Computer

11. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparatic
exams, reports .... etc

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references (scientific

journals, reports...)

Electronic References, Websites
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MODULE DESCRIPTION FORM
:\A.».u\‘)ﬂ\ 3alall a g CJ}.@

Module Information
2.\.».»\‘).3]\ 3alall &_LQJLLA

Module Title Analytical 2 Module Delivery
Module Type Core Theory

o ; 121 X Lecture
Module Code Che 7 Lab
ECTS Credits i [ Tutorial

[ Practical

SWL (hr/sem) 175 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Applied chemistry College Applied sciences
Module Leader Name:Menaa abdul Salam A-Abbasi | e-mail E-mail: mena.salam@uosamrra.edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval ]
Date 01/06/2023 Version Number 1.0

Relation with other Modules

6 DAY Al jall o) gall ae A8DLal

Prerequisite module

None-: Che1111 Semester

Co-requisites module

None Semester




Module Aims, Learning Outcomes and Indicative Contents

A0L5 Y iy sinall g alail) il g Al jall 3alall Calaal

Module Objectives

Jaud bl salal) Calaal

The study objectives of the chemistry of volumetric analysis, also known as
titrimetry or quantitative analysis, include:

1. Understanding the principles: Gain a comprehensive understanding of the
principles and concepts underlying volumetric analysis, including the theory of
chemical reactions involved, stoichiometry, and the concept of equivalence in

titration.

2. Developing practical skills: Acquire practical skills in performing accurate and

precise volumetric analysis techniques, such as preparing standard solutions,
measuring volumes accurately using burettes or pipettes, and performing titrations
with appropriate indicators.

3. Determining unknown concentrations: Learn how to determine the

concentration of an unknown solution accurately by carrying out titrations against

known standard solutions, and apply mathematical calculations to obtain precise
results.

4. Selecting appropriate methods: Develop the ability to select appropriate
volumetric methods and techniques for particular analytes or samples, considering
factors such as solubility, reaction kinetics, and detection limits.

5. Interpreting results: Learn to interpret titration curves, calculate and analyze
experimental data, and draw meaningful conclusions about the concentration,
purity, and composition of substances based on volumetric analysis results.

6. Evaluating sources of error: Identify potential sources of error in volumetric
analysis, including instrumental and procedural errors, and adopt strategies to
minimize or correct these errors to ensure accurate and reliable results.

7. Safety and ethical considerations: Understand and follow safety protocols and
ethical guidelines related to handling, storage, and disposal of chemicals used in
volumetric analysis to ensure personal safety and environmental protection.




Overall, the study objectives of the chemistry of volumetric analysis aim to provide a
solid foundation in quantitative analysis techniques, enabling scientists to accurately
determine the concentrations and properties of substances in various fields such as

pharmaceuticals, environmental monitoring, and industrial processes.

Module Learning
Outcomes

Aol jall Balall aladl) s Haa

The chemistry of volumetric analysis applies quantitative measurement
techniques to determine the concentration or amount of a substance in a
sample solution. This method involves the use of a reagent of known
concentration, called a titrant, to react with the analyte in the solution.

The key outcomes of studying the chemistry of volumetric analysis include:

1. Determination of unknown concentrations: Volumetric analysis allows for

the accurate determination of unknown concentrations of substances

present in a solution. By carefully measuring the volume of titrant required to

react completely with the analyte, the concentration of the analyte can be
calculated using stoichiometric relationships.

2. Precise and accurate measurements: Volumetric analysis techniques often
provide high precision and accuracy in determining concentrations. Proper
use of calibrated glassware, accurate pipetting techniques, and well-
controlled experimental conditions contribute to reliable results.

3. Understanding chemical reactions: Volumetric analysis involves chemical
reactions between the analyte and titrant. By studying these reactions, one
can gain insights into the stoichiometry and equilibria that occur between the
reactants. It helps in understanding reaction mechanisms and the behavior of
different substances.

4. Quantitative analysis of mixtures: Volumetric analysis is not limited to
analyzing pure substances. It can also be used to determine the composition
of mixtures by selectively reacting with specific components. This is
particularly useful in environmental, pharmaceutical, and industrial analysis.

5. Quality control and assurance: Volumetric analysis plays a vital role in
quality control of various industries. It allows for the determination of the
concentration of key components in a sample, ensuring that products meet




specific standards and regulations.

1. Overall, studying the chemistry of volumetric analysis enables scientists,
chemists, and analysts to quantitatively analyze samples, determine
concentrations, and understand chemical reactions in a wide range of
applications.

Indicative Contents

Lala LYl siadl)

Indicative content includes the following.

e General introduction to chemical analysis methods
Methods of chemical analysis, statistical analysis, chemical equilibrium, selection of

analysis methods.[19]

e Ways to express focus solutions and issues

ways of expressing focus.[101]

e Volumetric analysis and types of rectifications
Volumetric analysis, types of liquidations, types of solutions and indications, acid and
base theories Evidences in neutralization titrations, titration curves, acid-base
corrections, oxidation-reduction corrections, complex formation corrections,

precipitation corrections.[40]

e Electric

Electrochemical cells, electrode potential, Nernst equation.[10]

Learning and Teaching Strategies

alal) 5 alaill Ciliagl i

Strategies

When it comes to teaching and learning strategies for volumetric analysis in
chemistry, here are some approaches that can be effective:

1. Demonstration: Start with a live demonstration of the volumetric analysis
procedure, highlighting the key steps, equipment used, and safety precautions. This
visual approach can help students grasp the concept better.

2. Hands-on practice: Provide students with ample opportunities to perform
volumetric analysis experiments themselves. This hands-on experience allows them
to understand the practical aspects, gain proficiency in laboratory techniques, and
develop critical thinking skills.




3. Step-by-step instructions: Break down the volumetric analysis procedure into step-
by-step instructions, emphasizing the purpose and significance of each step. Ensure
students are aware of potential errors and precautions to be taken at various stages.

4. Visualization aids: Utilize visual aids, such as diagrams, charts, and animations, to
reinforce understanding of volumetric analysis principles. These aids can simplify
complex concepts, enhance comprehension, and make the learning process more

engaging.

5. Problem-solving exercises: Assign practice problems and exercises that require
students to apply volumetric analysis techniques to solve quantitative questions. This
encourages analytical thinking and helps reinforce their understanding of the topic.

6. Collaborative learning: Encourage group discussions, collaborative experiments,
and peer-to-peer teaching. This interactive approach fosters a deeper understanding
of volumetric analysis and promotes effective communication and teamwork skills.

7. Real-life applications: Highlight real-life applications of volumetric analysis, linking
the concept to fields like environmental science, pharmaceuticals, and forensic
analysis. Understanding how it is used in practical scenarios can increase student
motivation and interest.

8. Assessment and feedback: Regularly assess student progress through quizzes,
laboratory reports, and exams. Provide constructive feedback to help them improve
their understanding and performance in volumetric analysis.

Remember to adapt these strategies according to the needs and learning styles of your
students. Combining various approaches will create a comprehensive learning
experience that promotes mastery of volumetric analysis in chemistry.

Student Workload (SWL)

Structured SWL (h/sem)

79 Structured SWL (h/w) 5.2
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Module Evaluation
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Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
ERETa Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | rinal Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o ) Zleiall
Material Covered
Week 1 General introduction to chemical analysis methods
Week 2 statistical analysis
Week 3 chemical equilibrium




Week 4 Choice of analysis methods
Week 5 ways of expressing focus
Week 6 Volumetric analysis
Week 7 Types of corrections and types of solutions and evidence
Week 8 Acid and base theories
Week 9 Evidence in tie titrations
Week 10 Calibration curves
Week 11 | Acid base dressings
Week 12 Redox corrections
Week 13 | Formation of complexes
Week 14 | sedimentation smudges
Week 15 | Electrochemical cells, electrode potential, Nernst equation
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e gl el

Material Covered

Safety and security precautions inside the laboratory, methods used in conducting scientific
Weelc1 experiments in the laboratory, and first aid solutions in the laboratory
Week 2 Glassware and instruments used in the analytical chemistry laboratory
Week 3 Arithmetic operations in volumetric quantitative analysis

Titration of a solution of sodium hydroxide of unknown concentration with a standard
Weekd solution of hydrochloric acid( 0.1 N) Caliber.
Week 5 Determination of the percentage concentration of commercial acetic acid when calibrated

ee

with a standard solution of concentration (0.1 N) of sodium hydroxide.




Week 6

Determination of molarity and concentration of potassium permanganate (KMnOQa) (by

titrating it with a standard solution of (0.05M )sodium oxalate (Na>C;04).

Week 7

standard solution of nitrate Silver.

The concentration of chloride ion in a sample solution was determined by titration with a

u,u_.g)ﬁ\} (Ja:\l\ JJLaA

Learning and Teaching Resources

Text

Available in the Library?

- Skoog D.; West d. Holler F. and Crouch S. “Fundamental of

Required Texts ] ) ) Yes
Analytical Chemistry” eighth Ed. Thomson, USA. 2004.
Recommended
Technicians” third ed. Lewis Publishers, USA 2002. No
Texts
Hage D.; Carr J. "analytical Chemistry and quantitative analysis” international Ed. Person,
Websites
USA, 2011
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent Ol 90- 100 Outstanding Performance
B - Very Good [RENRTEN 80-89 Above average with some errors
Success Group
C - Good b 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory L sie 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adleall 28) il ;| (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required




Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.




MODULE DESCRIPTION FORM
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Module Information
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Module Title Inorganic Chemistry Module Delivery
Module Type Core X Theory
Lecture
Module Code Che-1218 ClLab
ECTS Credits 8 L Tutorial
O Practical
SWL (hr/sem) 200 [J Seminar

Module Level

Semester of Delivery

Administering Department College Type College Code

Module Leader Mohammad Hassan Abed e-mail mohammed.h@uosamarra.edu.iq
Module Leader’s Acad. Title assistant teacher Module Leader’s Qualification MSc
Module Tutor e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Version Number

Date
Relation with other Modules
AN L Hall 3 sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives

Al all salall Calaal

Developing the student's ability to interpret hypotheses.

The student should discuss effectively in the lecture.

The student should participate in writing the equations on the board.
The student participates in adding new information.

P wnN e

Module Learning
Outcomes

gl oLl lasl s jie

1. Knowledge of the concept of the atom and the theories that explained the
atom.
Identify the difficulties encountered by Bohr's theory.
Knowledge of quantum numbers.
Benefit from calculating the frequency, wavelength, wavenumber, and
charge of the influencing nucleus

Indicative Contents

Lalid LYl siaal)

1. Discuss scientific theories.

2. the ability to interpret the hypotheses that explained the atomic
structure.

Learning and Teaching Strategies

alal) 5 alaill Ciliagl i

Strategies

1. Enable the student to know the atom and the theories that explain the atom.

2.Developing academic education at the university and college in accordance with
quality standards in higher education, which enables universities to produce outputs
capable of producing in the labor market and distinguishing graduates of the
Department of Chemistry in areas of work in inorganic chemistry laboratories.

3. How to distinguish between covalent and ionic compounds.

4. Teaching the student practical applications and developing thinking skills to solve
emerging problems.

Student Workload (SWL)

e saad 10 I guuna callall il jall Jaal
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Structured SWL (h/sem) Structured SWL (h/w)
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Total SWL (h/sem)
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200

Module Evaluation

A Hal) 3oLl ﬁ:m
) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 5 5% (5)
T Assignments 2h 5% (5)
assessment Projects / Lab.
Report 2 10 %(10)
Grpetihe Midterm Exam 2h 30% (30)
assessment | rinal Exam 3h 50% (50)
Total assessment 100% (100)
Delivery Plan (Weekly Syllabus)
Material Covered
Week 1 An introduction to the concept of the atom and the theories that explained the atom
Week 2 Rutherford's theory

12




Week 3 Bohr's theory

Week 4 Mathematical problems related to calculating frequency, wavelength, and wavenumber

Week 5 Mathematical problems related to calculating the radius of an atom

Week 6 Difficulties faced by Bohr's theory, fine structures and Sommerfeld's theory of elliptical orbits

Week 7 Zeeman effect

Week 8 Electron spin effect

Week 9 atomic spectrum

Week 10 | sequencers

Week 11 | Mathematical problems related to the calculation of series

Week 12 first month exam

Week 13 | Electromagnetic radiation

Week 14 | black body radiation

Week 15 Final exam of the first course

Learning and Teaching Resources

u.g)ﬂ\} elaﬂ‘ ‘)JLAAA

Text

Available in the Library?

Required Texts

Textbook: Inorganic Chemistry: Prof. Dr. Noman Saad EI-Din -

Part One

Inorganic chemistry Cathrine E. and Alan G. Sharpe

Recommended
No
Texts Shriver and Atkins inorganic Chemistry , Fourth Edition, 2006
Websites Encyclopedia of Arab Sciences, Arab Book Forum

13




Grading Scheme

Group Grade gl Marks % | Definition

A - Excellent Ol 90- 100 Outstanding Performance

B - Very Good [RENRTEN 80-89 Above average with some errors
Success Group

C - Good b 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory L sie 60 - 69 Fair but with major shortcomings

E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adleall 28) il ;| (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
2.\.».»\‘).3]\ 3alall &_LQJLLA

Module Title Physics Module Delivery

Module Type B

Module Code Chel12010 Theory
Lecture

ECTS Credits 5.00 Lab

SWL (hr/sem) 125

Module Level UGl Semester of Delivery two

Administering Department

Applied Chemistry

College Type College Code

Module Leader Anwer Ahmed Mohammed e-mail Ahmed_ahmaed@yahoo.com
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

AN L Hall 3 sall ae 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester

15




Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives

Al Al salall Calaal

To explain the basic concepts of Physics and its application in daily life, including
mechanical, thermodynamic, electromagnetic, wave and optics.

Module Learning
Outcomes

Al pall 3alall aladl) s 3

A-the student should get acquainted with the theories of physics.
B-to get acquainted with the most important physics equations

C-to identify the most important applications of physics

Indicative Contents

Lalid LYl siaal)

A -students should learn the importance of time and use it perfectly to serve the
public and private interest.

B- students should learn to attend lectures on time and respect the University laws.

C- students should learn to adhere to religious teachings, good traditions and
principles of high morality that will raise the human being to the levels of progress
and advancement in various fields.

D- spreading, consolidating and deepening patriotism in themselves and prioritizing
the public interest over the private.

Learning and Teaching Strategies

aabail) g alail) cila il sind

Strategies

1-explanation and clarification.
2-the lecture method.

3-the method of discussion.

Student Workload (SWL)
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Unstructured SWL (h/sem)
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61

Unstructured SWL (h/w)
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Total SWL (h/sem)

125
Jadl) J5A sl S il yall Jaal)
Module Evaluation
Rgu\).ﬂ\ Balall ?::..33.1
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes
ERETa Assignments
assessment | pioiacts / Lab. 20%
Report
S Midterm Exam 40%
assessment | rina) Exam 40%
Total assessment 100%

Delivery Plan (Weekly Syllabus)

@bl o sl rleiall

Material Covered

Week 1

Law of object motion

17




Week 2 | translation and rotation motion

Week 3 mechanical energy conservation law
Week 4 momentum

Week 5 energy

Week 6 | static and dynamic fluid

Week 7 Heat, expansion

Week 8 heat transportation

Week 9 thermodynamic and heat engine

Week 10 | mechanical vibration, and sound

Week 11 | electricity, electric capacity, and electric current
Week 12 magnetization, and electromagnetic wave,
Week 13 | light, and optic

Week 14 | modern physics

Week 15 | atom

Week 16

Learning and Teaching Resources

u.g)ﬂ\} elaﬂ‘ ‘)JLAAA

Text

Available in the Library?

Required Texts

Ostdiek, Inquiry into Physics 7th Edition, John Wiley & Sons,
Inc., 2013

Recommended

Texts

Cutnell and Johnson, Physics 9th, Wiley, 2012

E. R. Huggins, Physics 2000, Moose Mountain Digital Press
2000.

No

18




Websites

Grading Scheme

Group Grade gl Marks % | Definition

A - Excellent sl 90 - 100 Outstanding Performance

B - Very Good [SENRYEN 80-89 Above average with some errors
Success Group

C- Good NYEN 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory o gia 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall a8) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
:L\.ua“).ﬂ\ palall C"_aujlm

Module Title Mathematics Module Delivery
Module Type B Theory

X Lecture
Module Code Chel219
ECTS Credits 3 L Tutorial

[ Practical
SWL (hr/sem) 75 0 Seminar
Module Level UGl Semester of Delivery two
Administering Department Applied chemistry College College of Applied Science
Module Leader Dr.Dunya abd alhameed e-mail E-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Dr.Dunya abd alhamed Hassan e-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
e il Version Number

Relation with other Modules

AN Al 3 sall ae 28D

Prerequisite module

None Semester

Co-requisites module

None Semester

20




Module Aims, Learning Outcomes and Indicative Contents
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The aims of teaching and learning Calculus 1 are to encourage and enable
students to:

e recognize that mathematics permeates the world around us

e appreciate the usefulness, power and beauty of mathematics

e enjoy mathematics and develop patience and persistence when solving
problems

o understand and be able to use the language, symbols and notation of
mathematics

Module Objectives e develop mathematical curiosity and use inductive and deductive

Ll ) 3alall Calaa reasoning when solving problems

e Become confident in using mathematics to analyse and solve problems .

o develop the knowledge, skills and attitudes necessary to pursue further
studies in mathematics

o develop abstract, logical and critical thinking and the ability to reflect
critically upon their work and the work of others

e develop a critical appreciation of the use of information and
communication technology in mathematics

e Appreciate the international dimension of mathematics and its
multicultural and historical perspectives.

Upon completion of the course, the student will be able to:

1. interpret a function from an algebraic, numerical, graphical and
verbal perspective

2. verify the value of the limit of a function at a point using the
definition of the limit

Module Learning ) o ) _
out 3. interpret the derivative of a function at a point as the slope of the
utcomes tangent line and estimate its value from the graph of a function

4. sketch the graph of the derivative from the given graph of a function.
Al pall 3alall aladl) s 3
5. be able to show whether a function is differentiable at a point.

6. differentiate exponential, logarithmic, and trigonometric and inverse
trigonometric functions.

7. obtain expressions for higher order derivatives of a function using
the rules of differentiation

21




8. Interpret the value of the first and second derivative as measures of
increase and concavity of a functions.

9. interpret the definite integral geometrically as the area under a curve

10. Interpret the indefinite integral as a definite integral with variable
limit(s).

11. acquainted and master some methods of integration

Indicative Contents

Lalid LY il siaal)

Indicative content includes the following.

Learning and Teaching Strategies

bl 5 Ll il i

Strategies

The main strategy that will be adopted in delivering this module is

1. Lectures, Problem Solving/Example Classes

2.Develop an effective and time-efficient homework/study strategy
3. Daily assessment (Quiz)

4. report and searches

5. Group assignments

to encourage students’ participation in the exercises, while at the same time refining
and expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering the type of simple experiments involving some
sampling activities that are interesting to the students. Solving problems ,make
researches ,teaching by asking and answering strategy that make the student thinking
about the subject and try to find a solution for the problem which the teacher give

22




Student Workload (SWL)
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Structured SWL (h/sem) Structured SWL (h/w)

Jadll S8 CLall il ol jall Jaal * e st Ll 51l ad 53 Janl 32
Unstructured SWL (h/sem) Unstructured SWL (h/w)
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Total SWL (h/sem)
75
Juaill A Ul S ol 53l Jaeal

Module Evaluation

Annd 2 30Lal) g

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

Quizzes 5 5 2,3,5,7,9

ERETa Assignments 2 10 4,12

assessment Projects / Lab.

Report 1 5 13
Summative Midterm Exam 2 hr 40 8
assessment | pina) Exam 3hr 40 16
Total assessment 100%)

Delivery Plan (Weekly Syllabus)

Lﬁ)u‘ = swY) GL@.&A\
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Neek Material Covered

Week 1 Introduction , functions, graph of function, continuous function
Week 2 odd and even functions, Invers of functions .

Week 3 Limits, find the limits for real functions .

Week 4 Derivative , Derivative for Transcendental functions,
Week 5 chain rule, partial derivative,

Week 6 Exponential Functions, Logarithmic functions

Exponential Functions, Logarithmic functions and chemical application of these

Week 7

functions .
Week 8 MID TEARM EXAME
Week 9 Trigonometric functions.
Week 10 derivative of trigonometric functions,
Week 11 The invers of trigonometric function
Week 12 Hyperbolic function, properties of hyperbolic functions,
Week 13 properties of hyperbolic functions,
Week 14 derivative of hyperbolic function
Week 15 derivative of hyperbolic function
Week 16 Final Exam

Learning and Teaching Resources

Gl g el jalias

Text Available in the Library?
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Required Texts SCHAUM'S advanced calculus yes
Recommended
Lﬂf'al.d\ Gouaa / Jalill g Jealaill lavs yes
Texts
° https://www.khanacademy.org/math/calculus-1
Websites
Grading Scheme
Group Grade gl Marks % | Definition
A - Excellent Skl 90-100 Outstanding Performance
B - Very Good [RENRTEN 80-89 Above average with some errors
Success Group
C-Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Jaus gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall a8) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Dol pal ]
Course Name: Headway

English Language 1 1 Ayl sl
2. Course Code: D) ey 2
for the second Semester S ey Sl

.3 Semester / Year

Second Semester

4. Description Preparation Date: Caagll 138 dlae) 7 56 4
5. Available Attendance Forms: Al ) eaall J&I 5
Student attendance o=

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

S s gl axe (Sl Al jall dlelidl ae 6

'5.3;} 15 /h\}i\wjjﬂlcu 15

15 hours er course / 15 units dan g 15 /ol ey Slldeln 15

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

@A)l e pud

3 gana (pune 4 )

8.Course Objectives DA il 8

A. Learn the basics of the English language for beginners through the "Headway Beginner" book.
"Headway Beginner", <l 3& ¢ (pitisall 4 laly) A2l cipules) e
B. Acquire basic vocabulary and common expressions in everyday life.
Aoagal L) 3 Al il ) g Ayl iy il i)
C. Develop listening and reading comprehension skills through various exercises and interactive tasks.
Ao g & gl iy 31 DA (0 () B pgll g gLt 1)) g g5k
D. Enhance speaking and listening skills through interaction with peers and the teacher.
bl 53 3 aa Jo il YA ¢ja plaiul] g Giaall &) Lga G
E. Apply vocabulary and grammar rules through diverse situations and contexts.
Ae gt il g i) ga DA ¢ Ay gadl) 25 ghl) g s jhall  Guudas

9. Teaching and Learning Strategies alall s el Al il 9
Ll i)
The Explanation z A
Brainstorming 2 Caiarll
Dialogue and discussion Sl g ) el

26



Use references and sources

Haad) s gl i

Using modern teaching methods

ol del S oo

Assigning students to research papers

iny s Al s

10. Course Structure

S A 10

o s

pull] &8y o
Evaluation
method

phdl 48y

Learning method

g 3a5all g 33a gl anid
Unit or subject name

gl ) s e

Required Learning
Outcomes

el

Hours

g sl
Week

Oral Question

Lectures , Discussion
,solution and practices

Unit one: Hello! P
Aml/arefis/your *This is....
*How are you? *Good
morning! What's this in
English? Nambers1-
10*Plurals

el s A rdl Jad

Jsy

Daily
Assessment

Lectures , Discussion
,solution and practices

Oral Question

Lectures , Discussion
,solution and practices

Unit tow: your world |
Countries* he/ she / they, his /

her* where is he from?
Fantastic / awful/ beautiful*
numbers 11-30. Unit three: All
about you

Jobs am/arefis Negatives and
questions Personal information

social expressions

Unit Four: Family and
friends our/their
Possessive's The family
has/have the alphabet.
Unit Five: The way |
liveSports/Food/Drinks
Present Simple-
1/you/wel/they a/an
Languages and
nationalities Numbers and

prices

P

$Jdls A rdl Jad

s (Al Jad

Gl

Daily
Assessment

Lectures , Discussion
,solution and practices

Unit six: Every day

s (Al Jad

The time Present Simple
he/she

A

27




always/sometimes/never
Words that go together.
Days of the week

Vral uestion Unit Seven: My favoriteg s el s & 2all Jadll | | 2 )
Lectures , Discussion . .
Question words
ssolution and practices | o him/us/them this/ that
Adjectives Can |. ?
Dally Lectures , Discussion Unit elght Where | live ) ) o 3 | Jadl 2 U“'JL“‘“
S5 S
Assessment solution and practices Rooms and furniture
There is/are Prepositions
Directions
Daily Unit nine: Times past s Jels i adl Jaal) | | 2 gk
Assessment Lectures, Discussion | Sgying years was/were
,solution and practices born Past Simple-
irregular verbs
have/do/go When's your
hirfhdny'?
Daily Lectures , Discussion Unit ten: We had a greatrgoeds ot 2 (el
Assessment ,solution and practices time ,Past Simple -
regular and irregular
Questions and negatives
Sport and leisure Going
sightseeing
Oral Question Lectures, Discussion Unit eleven: | Unit thirteen: Here and
,solution and practices dan do that!
can/can't Adverbs.
Adjective + noun
Bveryday
Daily pgroblems Unit
Assessment Lectures , Discussion twelve: Please and
,solution and practices thank you

d like-some/any

n a restaurant.

N

Oral Question

28
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now
Colors and clothes
Present Continuous
Nnnncita \/arhc \What'c
the matter?
Nail
Daity ] 5 Future plans Grammar oy ipad Jad e il
ectures , Discussion o e & Jaal -
Assessment revision Vocabulary )
,solution and practices .. \
revision social
expressions
Oldi QUUDtiUII e
Writing a paragraph .
. : g ealls (G pall Jadl e &
Lectures , Discussion Writing about habits,
,solution and practices yourselves, after
graduation jobs, the best
university in Iraq.
Dait
y Monthly Exam .
Assessment g gally 8 pndl Jlanal
[t L )‘3“' b“)n
Hiar Al Lectures , Discussion Final Exam .
. _ el s (b pall Jadl
,solution and practices . L2l
}&C L).uA
Lectures, Discussion
,solution and practices
A1
11 [ - 1 4e
T Course cvaruaton i
el i 12

s 4 el 2 Al 5 dge gl a5 il

el Jio allall gy G el 385 e 100 Bl o 5
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MODULE DESCRIPTION FORM

duwlydl 8aledl Cauog i god

Module Information
duwlyd! B3l e glas

Module Title Ol (398 Module Delivery
Module Type B Theory
Lecture
Module Code UO0S-12012 X Lab
ECTS Credits 2 L Tutorial
[ Practical
SWL (hr/sem) 50 Seminar
Module Level 1 Semester of Delivery
Administering Department IS AW College duddatll pglall
Module Leader ealpl @b oL e-mail
Module Leader’s Acad. Title Module Leader’s Qualification 09553 Ao luce Sliwe]
Module Tutor e-mail
Peer Reviewer Name e-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

3 syl Sl gall go 233a)

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

LalanYl Olgisally platll 5L g dwhyldl Bkl Lol

Module Objectives




Gyl 8oLl Colual

Ol (3 sia o Lay (i patll
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Module Learning
Outcomes

eyl B3l @latd] Oolryen

s> Llox e il @ gl olgally AeaVb Aol dolys e ddb y3S
Ol

Al (§ (bl (o)1l Sldlatie ddyas

dudo gll diggll Ao Llaxllg diblgall H9o Fruwnys

Indicative Contents

LoliyYl gzl
Learning and Teaching Strategies
odaidly ehasdl il el

5 Adadlly due gl blowiedl -1

Strategies
dadodl Olad=dl -2
Student Workload (SWL)
e guesl 10 J Oguuzme CIUall gyl Joxel

Structured SWL (h/sem) Structured SWL (h/w)
Jaddl I Il elatiall gwhyldl Josxd! * b geanl CUall lainall gyl Josd!
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Jradll I Il elaziall pe ooyl Josdl ' s gaesl Ual) @laiiall e @<L Josrll
Total SWL (h/sem) 50




Gl I CIUall ST gely )l ol

Module Evaluation

%waJ‘ 5.)LAJ‘ Maj

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 1 10% (10)
s Assignments 1 10% (10)
assessment | ppoiects / Lab. 1 10% (10)
Report 1 10% (10)
SR Midterm Exam 2hr 10% (10)
assessment Final Exam 3hr 50% (50)

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Skl (£50udl Zlgiall
R PN
Week 1 1-dasid)l )guanll 3 Ol Bgd>
Week2 | 2- 4565l laxl § oLl 3ok
Week 3 | 3- Aol & paall Byliamll (3 OLus)! Boi
Week 4 4- (8L Db Byla> § oludl Gga>
Week 5 5- &5944l9 dusnadl risbll 3 Ol (Bga>
Week 6 | 6- &uadlwdl daydl § OLudY) G5>
Week 7 7- Ol Boamt ddgudl jolaall
Week 8 8- Oludl Gz (allal oMYy ddgll Holanll




Week 9 | 9- 0ludYl Bgime ololsl oldgll Glugall
Week 10 | 10- oLl Gga> wllas

Week 11 | 11- J=ally J9Ul codunsall Yo

Week 12 | 12- 4)giwddl @bleuall

Week 13 | 13- &5 5@l oblall

Week 14 | 14- M)l § Ol B> Sllap
Week 15 | 3lgdl Ol=iedl

Learning and Teaching Resources

oeddly @laddl jobao

Text Available in the Library?
Required Texts Yes
Recommended
Yes
Texts
Websites /https://uosamarra.edu.iq
Grading Scheme
loydf Jabaseo
Group Grade BERt:3i] Marks % | Definition
A — Excellent el 90-100 Outstanding Performance
B - Very Good [BESNVES 80 -89 Above average with some errors
Success Group
C - Good VS 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory bwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol 08) csly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required




Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
:\:\M\Jﬂ\ PR\ uu}l:_n

Module Title Analytical 3 Module Delivery
Module Type C
" . h Theory
Module Code Che23113 Lecture
ECTS Credits 6 Lab
SWL (hr/sem) 125
Module Level UG11 Semester of Delivery Three

Administering Department Applied chemistry College Applied sciences

Module Leader Name: Sabreen Shakir Mahmood e-mail E-mail: sabreen.sh@uosamarra.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification MSc

Module Tutor e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

AN Ll 3 sall ae 28D

Prerequisite module

Chel217

Semester

Two

Co-requisites module

None

Semester



mailto:sabreen.sh@uosamarra.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) il 5 Agul Hall Balall Calaa

Module Objectives

Al all salall Calaal

1. Knowledge of gravimetric methods in quantitative analysis to determine the
quantities of substances in the sample.

2. Learn the basic concepts of the model preparation process.
3. Training students on sedimentation methods and how to get rid of impurities.

4. Knowledge of extraction methods and related calculations.

Module Learning
Outcomes

gl oLl lasl s jie

A- Cognitive goals

1- Know the concept of sedimentation process.

2- Knowing the nature of laboratory automatic equipment and how to
analyze it.

3- Knowledge of the concept of extraction and methods of chromatographic
analysis.

4 - Make the most of the data of the results of the analysis by means of

statistical programs.

B- The soft skills objectives of the course.

1 - Calculating the weight coefficient and the extraction percentage.

2-Calculating basic statistical functions, including variance, standard

deviation, t and f tests.

Indicative Contents

Lali LYl siaal)

- Develop students' abilities to analyze and answer questions logically.

- Student participation in solving some problems on the board.

- Encourage students to read books and train them to use some chemistry
programs.

- Statement of the importance of chemistry sciences, especially the applied
side in various fields, including oil, petrochemical industries, agricultural
fertilizers, detergents, and drug production.

Learning and Teaching Strategies

asleil g alel) il i

Strategies

1. Explanation and clarification

2. Lecture method




Student Workload (SWL)

Lo sanl V0 1 guna callall ol 5ol Jeal

Structured SWL (h/sem) Structured SWL (h/w)

79 h 5.2
Juadl) J3A lUall adaiial) ol Al Jasl) Lo sal calldall alaiiall asl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

71h 4.7
Gt J3A Ul ?‘L:""‘d‘ e L;_MIJA]\ Jaall L gaud llall alatiall yae ul Hal) Jaal)

Total SWL (h/sem)
150
Juaill VA Calall SN a5l Jeal)

Module Evaluation

Aol B3l
) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

Quizzes 2 5%
Ear At Assignments 2 5%
assessment Projects / Lab. 1 10%

Report 7 10%
Summative Midterm Exam 2 hr 20%
assessment Final Exam 3hr 50%
Total assessment 100%

Delivery Plan (Weekly Syllabus)




@bl o ) rleiall

Material Covered

Week 1 Introduction to the concept of gravimetric analysis, model selection and sample analysis

Week 2 | Gravimetric analysis methods and sedimentation process

Week 3 | Sedimentation steps, sediment types and sedimentation factors

Week 4 | Gravimetric quantitative analysis calculations (gravimetric coefficient and dissolution yield)

Week 5 Factors affecting sediment solubility

Week 6 | The crystal formation of the sediment

Week 7 sediment contamination

Week 8 re-sedimentation

Week 9 | Statistical errors and manipulations

Week 10 | Separation modalities

Week 11 | Chemical blocking and solvent extraction

Week 12 | extraction systems

Week 13 | [on exchange and its applications

Week 14 | |on exchange and its applications

Week 15 | Extraction accounts

Week 16 | First semester exam

Delivery Plan (Weekly Lab. Syllabus)
il e s zlgial

Material Covered

Week 1 Lab 1: Apparatus and glassware used in gravimetric methods

Week 2 Lab 2: Determination of the water of crystallization in aqueous barium chloride




Week 3 Lab 3: Designation of nickel as dimethylglyoxime

Week 4 Lab 4: Determine the sulfate as barium sulfate

Week 5 Lab 5: Designation of aluminum as aluminum oxyanate
Week 6 Lab 6: Designation of silver as silver chloride

Week 7 Lab 7: Determination of iron in the form of ferric oxide

u.n..gjﬂ\} ?Lul\ J.JL\.AA

Learning and Teaching Resources

Text

Available in the Library?

Required Texts

Meehan-Bruckenstein>

-D.A.Skoog & D.M.West,Principles Instrumental
Methods of Analysis ,sixth edition .Holf Rinehart &
Wiston ,NewYork,1991.

-Analytical chemistry parcatic By Jouhn H.Kennedy.

-Quanntitive Chemical Analytical By Kolthof — Sandell-

Recommended
No
Texts
Websites Pdfdrive.com
Grading Scheme
Group Grade _pail) Marks % | Definition
A - Excellent % 90-100 Outstanding Performance
B - Very Good [SENRYEN 80 -89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory o sia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadladll 28) ol (45-49) More work required but credit awarded




(0-49) F - Fail cal (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM
@u\‘)ﬂ\ 3alall L_LAJ CJJAJ

Module Information
:\:\M\Jﬂ\ PR\ uu}l:_n

Module Title Inorganic Module Delivery

Module Type C Theory
Lecture

Module Code Che-23114 CLab

ECTS Credits 5 [ Tutorial
O Practical

SWL (hr/sem) 125 O Seminar

Module Level

Semester of Delivery

Administering Department College

Module Leader Nabaa Nabeel Mohammed e-mail Nabaa.n@uosamarra.edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification

Module Tutor e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

6 DAY Al ) o) gall ae A8DLal

Prerequisite module

None Semester

Co-requisites module

None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
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Module Learning
Outcomes
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Indicative Contents
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Alenal) oyl ol ) 5 ralall 5alally Aileial) Llzdll Ja
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Aaliall LISRY) G ) 3 5 SSIVT el alasiiad

Student Workload (SWL)

e sad 10 I guuna callall il jall Jaal

Structured SWL (h/sem) Structured SWL (h/w)

Juadl) J3A ClUall el ol Al Jaal) Lo sausl calldall aliiall asl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Juadl) J3A QlUall el yee ol Al Jaal) Lo saul alldall alaiiall yue o Hall Jaal)

Total SWL (h/sem)

Juaill I8 Qlldall ISl 5l Sl

200

Module Evaluation

gl salall ayis

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

Quizzes 1 10%
EOIIa e Assignments 1 10%
assessment Projects / Lab. 1 10%

Report 1 10%
Summative Midterm Exam 2h 10%
assessment Final Exam 3h 50%
Total assessment 100%




Delivery Plan (Weekly Syllabus)

@bl e ) zleiall

Material Covered

Week 2 Jay &-Fﬂ\ &L\)&Eﬂ\ch)}‘hﬂ ‘;A Jay g_ﬁ\ t—lL\S‘)An daailiad g Qﬁ)}%@\/@jﬁ?\ RN Lﬁm‘ RYENY 3.\31.1)@&\ Anllud)
G oouel) Led
Week 3 azu.\.ﬂ\} ‘\:u}.\‘}”c ‘\:mét.mﬂ\ &_\\J:\JJ.A..@J\ c\.g_c\)a\} LAJPJ ‘;r_ adaYie a_\.z:\;j)lg.@i\ 3).4&\ $Q§;}JJ§.@J\ L@.I)S..! A.fd\ )m\;‘}’\ &\}.\\
leal 53 5
Week 4 B‘)A)'S\‘)mt\.c Msﬁf‘)\}ahﬂhu‘u@\)ﬂ\ ‘Lﬁ‘)ml_\.c JR})JJY\B‘)AJH )...41_\.:
Week 5 | 4 ) pabic 4 (e o oflll puaie 3505 ¢ V13 a3l yualic CLS jo 8 el palial dlesl) COle L)
Week 6 | 515 3l puabic il po i laniasl ¢y 31811 3y gomall LS )l
Week 7 e)A)S\ ).;4\.1.9 O e s ‘3).4)'3\ _ealic Glald "éfjj\ ).‘.4\_\5 oAt cEJA‘}S\ )..al_ud ) ua\};j\/@m\ 'EJA)S\ ).‘.41_\9
Week 8 dnalsa B4 0 ) palic 48 (e a5l ) 3505 ¢a griall daa) AUl B e ) pualic LSy
Week 9 Mid-term Exam
Week 10 3 e Wl _palial ddall al &1l 7 28U 3 jo ) palic
Week 11 | 4 5550 (g sl QLS ja el ) sall ¢ 9 sall Slalla /5 sl LS e
Week 12 Al ya g H:dlil\/ (a}:\iAl\J\ GlS ya caildia 6 juiantic sl g g e}..\.'mj\ﬂ
Week 13 | 43LS a5 p salll) cailS o g aiYlantin) o o)
Week 14 Aaladl e Latl) ‘.IS‘)A‘.)X\ ‘).»A\.ud Aalall u.a\jﬂ\ /:bu\‘)n B)A‘)S‘ ‘)a.aLn:
Week 15 Final Exam
Week 16
Week 17
Week 18
Week 19
Week 20
Week 21
Week 22

10




Week 23

Week 24
Week 25
Week 26
Week 27
Week 28
Delivery Plan (Weekly Lab. Syllabus)
DRl e sl leiall
Material Covered
Week 1 ey cpa g Huell (ailad
Week2 | . il ) S juans /1Y) 5 a3l pailnd A j35 jpumad
Week 3 | . o5 pall a5l jumas
Week 4 | ol sl <y )€ juans
Week 5 | .5 seall ciliy 5€ jumas
Week 6 pod geall Gl g0 S g 1 juass
Week 7 | Laclll o sl 0l A s /2000 5 pa S (s A 325 jpinand
Week 8 | Mid-term Exam
Week 9 ps bl Glay S juaas
Week 10 | ;) sl 00 5) juan/AAN 5 0 30 ailiad dusl 535 jpaiand
Week 11 ps bl &l gn juaas
Week 12 o saalY) 2wl ey
Week 13 |, oialy) cilivesd juans
Week 14 |, o Sl i g |8 jumns / Zagl ) 650 ) Gaailad Gl )35 juiasd
Week 15 | Final Exam

11




Learning and Teaching Resources

u.n..g).\ﬂ\} ?L::S\ J.JLAA

Text Available in the Library?

. 1-Textbook: Chemistry of Transition Elements, Dr. Noman Al-
Required Texts Nugimi
uaimi.

2-Chemistry of Transition Elements Dr. Mahdi Naji Alzakoum

1-Inorganic Chemistry: Principles of Structure and

R Reactivity by James E. Huheey No
Texts
2-inorganic-chemistry by Gary L. Miessler
https://chem.libretexts.org
https://www.dalalinstitute.com
Websites
American Chemical Society (ACS)
Chemexper Chemical Directory
Grading Scheme
Group Grade el Marks % Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good [SENRYEN 80 - 89 Above average with some errors
Success Group
C - Good NYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) i, | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to

12



https://chem.libretexts.org/
https://www.acs.org/content/acs/en.html
http://www.chemexper.com/

condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

13




MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
2.\.».»\‘).3]\ 3alall &_LQJLLA

Module Title Physical Chemistryl Module Delivery
Module Type C Theory
Module Code Che23115 Lecture
X Lab
ECTS Credits 5 O Tutorial
1 Practical
SWL (hr/sem) 125 O Seminar
Module Level uall Semester of Delivery Three
Administering Department Applied chemistry College Applied Science
Module Leader Name: Fahad Jumaah Hammad e-mail E-mail: fahad.jumaa@uosamarra.edu.iq

Module Leader’s Acad. Title

Assistant lecturer

Module Leader’s Qualification

MSc.

Module Tutor

e-mail

Peer Reviewer Name

e-mail

Scientific Committee Approval

Date

18/06/2023

Version Number

Relation with other Modules

AN Ll 3 sall ae 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

4L Y iy sinall g alail) il g Al Hall salall Calaal

Module Objectives

1. Distinguish between thermodynamic systems and the types of processes in them
and the importance of state variables.

14



mailto:fahad.jumaa@uosamarra.edu.iq

A Al salall Calaal

Understanding the various types of energy, especially thermal energy, and the
relationship between the amount of heat with internal energy and work.
Knowledge of the laws that relate temperature, pressure and volume to each
other in the adiabatic system.

Realizing and understanding thermochemistry and its most important laws.

Module Learning
Outcomes

Al pall 3alall aladl) s 3

Cognitive goals
A1l- Know the concept of the first law and zero in thermodynamics.

A2- Understand thermochemistry.

The soft skills objectives of the course.
B1 - Calculating the internal energy, work, and the amount of heat for the
isothermal and adiabatic processes and for the cooling and heating processes.

B3 - Calculating the enthalpy from the enthalpy of formation and combustion and
bond energies.

Indicative Contents

3ol ;Y il giaall

e e

Develop students' abilities to analyze and answer questions logically.

Student participation in solving some problems on the board.

Encourage students to read books and train them to use some chemistry programs.
Statement of the importance of chemistry sciences, especially the applied side in
various fields, including oil, petrochemical industries, agricultural fertilizers,
detergents, and drug production.

Learning and Teaching Strategies

asleil g alel) il i

Strategies

1. Explanation and clarification

2. Lecture method

Student Workload (SWL)

Lo sanl V0 1 guna callall ol 5ol Jeal

Structured SWL (h/sem)

Juadll A llall alaiiall ol pall Jaad) Lo sausl calldall aliiall asl 5l Jaall

Structured SWL (h/w)
64 4.266

15




Unstructured SWL (h/sem) Unstructured SWL (h/w)
61 4.066
Jeaaill JMA QlUall aliiiall e usd 520l Jaal Lo saud Callall aliinall e asd jall Jasl
Total SWL (h/sem)
125

Juaill I8 Qlldall ISl 5l Sl

Module Evaluation

ds.:\u\)..\.“ 3aLal) ?'1733"

Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes
EOIIa e Assignments
assessment Projects / Lab. 8 30%(30) Continuous | All
Report
Summative Midterm Exam 2 hr 20%(20) 7 LO #1 - #7
assessment | finol Exam 2 hr 50%(50) 15 All
Total assessment 100%(100)
Delivery Plan (Weekly Syllabus)
‘_g)L-.uX\ = s CL@_LA\
Material Covered
An introduction to the chemistry of thermodynamics, types of systems, and the zero law of
Week 1
thermodynamics
Week 2 Gas Laws (Boyle's Law, Charles's Law, Avogadro's Law, and the General Gas Law)
Week 3 | The first law is work, internal energy, and heat

16




Types of operations, expansion process under constant pressure, reversible and non-

Week 4

reversible operations
Week 5 Enthalpy, energy, and the process of vaporizing liquids

heat capacity, dependence of internal energy on temperature and volume (temperature and
Week 6 | Pressure)

Joule and Joule-Thomson experiment
Week 7 | Midterm Exam
Week 8 | Heat capacity of gases, heat capacity of steel, and an introduction to adiabatic processes
Week 9 | Reverse adiabatic processes
Week 10 | Work in reversible and non-reversible adiabatic processes
Week 11 | Introduction to thermochemistry, heat of reaction and the laws of thermochemistry
Week 12 | enthalpy of formation and enthalpy of combustion
Week 13 | Heat of melting, heat of neutralization

Enthalpy calculation by bond energies
Week 14

The heat of reaction changes with temperature
Week 15 | Final exam

Delivery Plan (Weekly Lab. Syllabus)
DRl e sl leiall

Material Covered
Week 1 Density
Week 2 Viscosity
Week 3 | Surface tension
Week 4 Finding the molecular weight of volatile liquid substances by Victor Meyer method

17




Week 5 Finding the molecular weight of Solids by Rast methods

equalizer heat
Week 6
solution temperature

Week 7 Final Exam

Learning and Teaching Resources

u.n..gjﬂ\} ?Lul\ J.JL\.AA

Text Available in the Library?

ESSENTIIALS OF Physical Chemistry. Arun Bahl, B.S.
Required Texts . yes
Bahl and G.D. Tuli.

"Thermodynamics and Chemistry" by Howard DeVoe

Recommended
Texts "Physical Chemistry: Thermodynamics, Structure, and No
Change" by Peter Atkins and Julio de Paula.
Websites Pdfdrive.com
Grading Scheme
Group Grade el Marks % | Definition
A - Excellent L 90-100 Outstanding Performance
B - Very Good [SENRYEN 80 -89 Above average with some errors
Success Group
C - Good L 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory da sia 60 - 69 Fair but with major shortcomings
E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adleall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

18




Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

19




MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information

:\...3.‘.»\)33\ 3alall C'_a‘.A)L.A

Module Title Organic Chemistry Module Delivery
Module Type Core Theory

i . C Lecture
Module Code he23116 Lab
ECTS Credits 5 U Tutorial

Practical

SWL (hr/sem) 125 [d Seminar
Module Level uGgi1 Semester of Delivery Three
Administering Department Applied chemistry College Applied Sciences
Module Leader Name e-mail E-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

clentific ! pprov 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

AN A 5l 3 sall ae 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester

20




Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) il 5 Agul Hall Balall Calaa

Module Objectives

Ao Al salall Calaal

1. Knowledge of the basic principles of organic chemistry .
2. The student understands how important the science being studied is .
3. The ability to classify vehicles and return them to their families .

4. Knowledge of the chemical and physical properties and the most important
reactions of each class of organic compounds .

Module Learning
Outcomes

Al pall 3alall aladl) il 3

Cognitive goals

1-recognize and remember information .

2-understanding and assimilation of information .

3-applying the acquired information or rule to similar models .

4-the ability to analyze and disassemble things to their origins, such as returning
some vehicles to their components .

5-the synthesis of small parts to obtain larger components, such as the formation of a
compound from the interaction of two parts

6-issuing a judgment and evaluating the information by expressing the opinion that it
fits or not with the studied rules.

Indicative Contents

Aol , Y il sisal)

Emotional and value goals

1-students should learn the importance of time and how to use it.
2-students should learn the importance of attending on time.
3-respect for university Customs and laws.

4-students should learn to adhere to Customs and traditions and not to deviate from
the familiar framework after adhering to the religious aspect and not to cross

barriers.

Learning and Teaching Strategies

aabeil) 5 alaill Cilagl i

Strategies
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Theoretical lectures using modern means of presentation and the use of relevant
videos, enhancing this with the practical side and performing practical experiments to
understand this science and its components, in addition to discussion panels - practical
lessons.

Student Workload (SWL)

e sad 10 I guuna callall il jall Jaal

Structured SWL (h/sem) Structured SWL (h/w)

Juadl) J3A lUall adaiial) ol Al Jasl) >4 Lo sal calldall alaiiall asl 5l Jaall 2
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Jeaaill JMA lUall aliiiall e sl ) Jaal ot Lo soud Callall aliinall e oasd jall Jasl 2

Total SWL (h/sem)

Juaill I8 lldall ISl 5l Sl

125

Module Evaluation

sl Jal) 3ol i

) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
TS Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
dssessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
R Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | pina) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

22




Delivery Plan (Weekly Syllabus)

@bl e ) zleiall

Material Covered

Week 1 Introduction - General principles
Week 2 Periodic table
Week 3 Types of bonds and interconnections
Week 4 Carbon atom hybridization and its types
Week 5 Alkanes and their physical constants
Week 6 The stereochemistry form of alkanes
Week 7 Preparation of alkanes
Week 8 Reactions of halogenation alkanes
Week 9 Cyclic alkanes and their nomenclature
Week 10 | stereochemistry and reactions
Week 11 | Alkenes, their physical constants and The Shape of the double bonds
Week 12 | The most important reactions of alkenes are addition reactions
Week 13 | Addition of halogen and water to the double bonds
Week 14 | Addition by maronnikov's rule
Week 15 | carboncation and stabilization
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
DRl e sl leiall
Material Covered
Week 1 Lab 1: melting point
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Week 2

Lab 2: boiling point

Week 3 Lab 3: Sublimation

Week 4 Lab 4: Simple distillation
Week 5 Lab 5: Fractional distillation
Week 6 Lab 6: Recrystallization
Week 7 Lab 7: Extraction

Learning and Teaching Resources

L}*‘.—!Jﬂ\} (J’_"J\ J.JLAA

Text Available in the Library?
Required Texts Morreson & Bboyd , organic chemistry Yes
Recommended ) ) ) )
Organic Chemistry Paula Yurkanis Bruice EIGHTH EDITION No
Texts
Websites
Grading Scheme
Group Grade el Marks % Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good [EENRYEN 80 -89 Above average with some errors
Success Group
C- Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) i, | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
Ll 5l Balall il glas

Module Title Mathematics 2 Module Delivery
Module Type B Theory
Lecture
Module Code Che23118
ECTS Credits 3 L Tutorial
[ Practical

SWL (hr/sem) 75 J Seminar
Module Level uG11 Semester of Delivery Three
Administering Department Applied chemistry College Applied science
Module Leader Dr.Dunya abd alhameed e-mail E-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Dr.Dunya abd alhamed Hassan e-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

clentitic I pprov Version Number
Date

Relation with other Modules
AN L Hal 3 sall ae 28D
Prerequisite module Chel219 Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) o2l 5 Agud Hall Balall Calaa

Module Objectives

Jau Al salal) Calaal

Calculus II is a continuation of Calculus I, covering integration and infinite
series. It is designed for students working on a degree in science,
mathematics and computer science.

Techniques of integration: integration by substitution; integration by parts,
integrating powers of trigonometric functions, trigonometric substitutions,
integrating rational functions, partial fractions, rationalization, miscellaneous
substitution; improper integrals; application of definite integral: volumes,
length of a plane curve, area of a surface of revolution polar coordinates and
parametric equations: polar coordinates, graphs in polar coordinates , conics
in polar coordinates, area in Polar coordinates; parametric equations; tangent
lines and arc length in parametric curves and polar coordinates; infinite series:
sequences, infinite series, convergence tests, absolute convergence,
conditional convergence; alternating series; power series

. The aims of teaching and learning Calculus II are to encourage and enable
students to:

»  appreciate the usefulness, power and beauty of mathematics

* develop the knowledge, skills and attitudes necessary to pursue further
studies in mathematics

appreciate the international dimension of mathematics and its multicultural
and historical perspectives.

Module Learning
Outcomes

Al pall 3alall aladl) il 3

Upon completion of the course, the student will be able to:

Compute integrals using various techniques including the methods of
substitution, integration by parts, trigonometric substitution, partial fractions

Recognize an improper integral and determine whether it is convergent or
divergent.

Use integration to find the volume of solids of revolution, the area of surface
of revolution and the arc length of graphs of a function.
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Verify the convergence or divergence of a sequence by employing appropriate
tools, and find or estimate the limit of a convergent sequence.

Exhibit knowledge of convergence tests, their usefulness, conditions, and
limitations, and apply the tests to determine the convergence or divergence of a
series.

Find the Taylor and Maclaurin series representations of a function and
determine the interval of convergence.

The ability to represent functions using power series and solve problems using
these representations

Demonstrate knowledge of finding polar coordinates and polar graphs.

Find the area and arc length using polar coordinates.

Indicative Contents

4ali )Yy giadl)
Learning and Teaching Strategies
e...\L;'\S\ 3 el'_“d\ Glaad) yil
1.Develop an effective and time-efficient homework/study strategy
2. Lectures, Problem Solving/Example Classes
Strategies 3. Daily assessment (Quiz)

4. report and searches

5. Group assignments
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Student Workload (SWL)

e gl \OJQW%\SM‘;—NUJ\M\

Structured SWL (h/sem) Structured SWL (h/w)

Gl & U Bl sl yall Jaa e e st Ul a5l L 32
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Joal & U i) s yal) Janl 2 e stud Ll (il e syl Jaal L8

Total SWL (h/sem)
75
Gl I8 llall ISl 5] Jaal

Module Evaluation

J\Tp.n\).ﬂ\ alall ("Lm

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

Quizzes 5 5 2,3,5,7,9

Formative Assignments 2 10 4,12

assessment Projects / Lab.

Report 1 5 13
SR Midterm Exam 2 hr 40 8
assessment Final Exam 3hr 40 16
Total assessment 100%)

Delivery Plan (Weekly Syllabus)

@bl o ) zleiall

Material Covered
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Week 1 Integration, fundamental Theorem of integration, properties of integration.

Week 2 properties of integration.

Week 3 Method of Integration

Integration by partition
Week 4

Week 5 Fraction partition integration,

Week 6 multiply Integration

Week 7 Application of integration .
Week 8

Mid exam
Week 9

Gamma And Beta function,

Week 10 Transitive number . series

Convergent Series, Ratio and Root test .

Week 11
Week 12

Series of Taylor and Maclaurin
Week 13 Lopital Rotes for finding limits
Week 14 Triple integrals

Week 15 | Preparatory Week

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
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Week 1 Lab 1:
Week 2 Lab 2:
Week 3 Lab 3:
Week 4 Lab 4:
Week 5 Lab 5:
Week 6 Lab 6:
Week 7 Lab 7:

Learning and Teaching Resources

U"H‘)ﬂ‘} (Ja_ﬂ\ JJL.\AA

Text Available in the Library?
Required Texts
Recommended
No
Texts
Websites ) http://www.statsoftinc.com/textbook/stathome.html.
Grading Scheme
Group Grade el Marks % Definition
A - Excellent Ll 90-100 Outstanding Performance
B - Very Good [SENRTEN 80-89 Above average with some errors
Success Group
C- Good REES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory o sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Andleall 28) sl ;| (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
:\:\M\Jﬂ\ PR\ uu}l:_n

Module Title @ gaatal) Module Delivery
Module Type B Theory
OLecture
Module Code UOS-2304
X Lab
ECTS Credits 3 O Tutorial
[ Practical
SWL (hr/sem) 75 Seminar
Module Level Semester of Delivery
Administering Department dsiudaill ebeSSI College dududaill pglall
Module Leader s dexo yoe | e-mail Omar.dhayef@uosamarra.edu.iq
Module Leader’s Acad. Title delus (wyde Module Leader’s Qualification SAwzrlo
Module Tutor Name (if available) e-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .
. Version Number
ate

Relation with other Modules

AN A 5l 3 sall ae 28D

Prerequisite module

ol

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) o2l 5 Agud Hall Balall Calaa

Module Objectives

Al salal) Calaal

)99 COgwgSule el pldseud! ddlall eudas .1

Cognygs Cdgung Solo zealiys plusewd dallall oula3 .2

ol el OSN3

Module Learning
Outcomes

Al al) Balall aladll Sla 3

dogall O gunlodd] gl o Jolaild g dulls sl -1

Mt lgae Jolatl) ol ! GLESI cyo B3lazudl -2

Indicative Contents

Lol )Y il sinall
Learning and Teaching Strategies
anlaill 5 alail) Cilaayi) i)
dogy Ohlis -1
Strategies v Qb.‘f -2
P\ -3
Student Workload (SWL)
LCH‘ \DJQW;’\SM‘;‘»\JJ\ da;l\
Structured SWL (h/sem) Structured SWL (h/w)
63 5.5

Jomdll J3& llall kil yal) Jaal)

Lo sansl calldall aliiiall asl 5l Jaall
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Unstructured SWL (h/sem)

Joadl) P& Ul pliiall e gl 5l Jasl

62

Unstructured SWL (h/w)

e saul Calldall alaiiall pue ol Hall Jasl)

Total SWL (h/sem)

Juadll I8 Ll ISl 51 sl e
Module Evaluation
sl ) 3oLl i
Time/Number Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
TR Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment | projects / Lab. 1 10% (10) Continuous | Al
Report 1 10% (10) 13 LO #5, #8 and #10
B Midterm Exam 2hr 10% (10) 7 LO #1 - #7
dssessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
& Y] zleiall
Material Covered
Week 1 O] e doddna
Week 2

LA FPY

35




Week 3 Ol el disybo
Week 4 459 ASIVN Byl
Week 5 4 panll Clodsdll glgil
Week 6 gL,a.éJl Oloeiad
Week 7 Fllao 51 e daddo
Week 8 dun gl Wil § (slidaso) 6Ll
Week 9 S9S deluw
Week 10 Sl U Slidal
Week 11 Jadl § sl 54Ul
Week 12 el § (sllaol 511
Week 13 JWl Jolidl § (sllaodl 811
Week 14 Jedwall § (£Udaio¥) LI
Week 15 Fldaol 511§ Sl
Week 16 S3led! Ol

Learning and Teaching Resources

U"%Jﬂ‘_ﬁ eja_ﬂ\ JJLAA

Text Available in the Library?
Required Texts 3,580 e e LS Yes
Recommended NONE
Texts )
Websites NONE

36




Grading Scheme

Group Grade el Marks % | Definition

A - Excellent Dkl 90-100 Outstanding Performance

B - Very Good [EENRYEN 80 -89 Above average with some errors
Success Group

C - Good L 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory da sia 60 - 69 Fair but with major shortcomings

E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andlaall 28) il (45-49) More work required but credit awarded
(0-49) F - Fail Qul (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to

condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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MODULE DESCRIPTION FORM

@u\)ﬂ\ saldll a g CJ)AJ

Module Information

:\:\M\Jﬂ\ salal) uu}l:_n

Module Title English language Module Delivery

Module Type B Theory
Lecture

Module Code UOS-2306 OLab

ECTS Credits 2 [ Tutorial
[ Practical

SWL (hr/sem) 50 O Seminar

Module Level 2 Semester of Delivery

Administering Department

Applied Chemistry

College Applied Sciences

Module Leader

: Ruqaya I. Mahmood

e-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor

e-mail E-mail

Peer Reviewer Name

Name

e-mail E-mail

Scientific Committee Approval
Date

Version Number

Relation with other Modules

6 DAY Al ) o) gall ae A8DLal

Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Aol YY) il sinal) g abesl il dausd ) 3olall Calaal

Develop basic communication skills in English in everyday situations.

.. Enhance the ability to interact orally and in writing using correct
Module Objectives y y g using

grammatical structures.
Al all salall Calaal

Develop reading and writing comprehension through a variety of texts.

Provide learners with skills in using basic tenses and appropriate
grammatical structures.

Greet, introduce oneself, and use different plural forms.
Ask and answer questions of various types.

Distinguish between parts of speech, express possession, and talk about
family members.

Read and write short texts such as "My friend Antonita."

Use the simple present to talk about jobs, use prepositions, and talk about
nationalities.

Use the simple past, dates, and irregular verbs.
Module Learning Analyze and write texts about the increasing use of the internet.

Outcomes
Express the future using the simple future and use the verbs (play, go, do)

correctly.
Al pall 3alall aladl) s 3
Talk about abilities using can/can't, using adjectives with nouns, and
idiomatic expressions.

Order food in restaurants using (I'd like, some/any).

Describe rooms and furniture, use (there is/are), and understand directions.

Read and write texts about food and nutrition.

Talk about colors and clothing, use the present continuous, and express
antonymes.

Plan for the future and interact in social situations.
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Read and write texts about "Vancouver, Canada."

Indicative Contents

Aol ;Y iy giaall

Analyze and write texts about the increasing use of the internet.

Express the future using the simple future and use the verbs (play, go, do) correctly.

Talk about abilities using can/can't, using adjectives with nouns, and idiomatic
expressions.

Order food in restaurants using (I'd like, some/any).

Describe rooms and furniture, use (there is/are), and understand directions.

Read and write texts about food and nutrition.

Talk about colors and clothing, use the present continuous, and express antonyms.

Plan for the future and interact in social situations.

Read and write texts about "Vancouver, Canada."

Learning and Teaching Strategies

asl2l) g aladl) laasd) il

Strategies

Interactive Learning: Through communicative activities such as dialogue and group
discussions.

Task-Based Learning: Using written and oral tasks that simulate everyday life
situations.

Project-Based Learning: Assigning learners to create dialogues or written passages on
various topics.

Learning Using Technology: Using videos and digital resources to enhance
understanding.

Game-Based Learning: Such as word quizzes and role-playing to increase
engagement.

Cooperative Learning: Working together to solve language problems and apply rules
in communicative situations.
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Student Workload (SWL)

e sad 10 I guuna callall ail jall Jaal

Structured SWL (h/sem) Structured SWL (h/w)
Juadl) J3A QlUall adaiial) ol Al Jaal) Lo sausl calldall aliiall asl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Juadl) J3A QlUall el yee ol Al Jaal) Lo sanl alldall alaiiall yue o Hall Jaal)
Total SWL (h/sem)
200
Juadl) A iUl Y il el Joeal)
Module Evaluation
2»5.;»\)..\.“ alall ?‘1733"
Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 1 10%
EOIIa e Assignments 1 10%
assessment Projects / Lab. 1 10%
Report 1 10%
Summative Midterm Exam 2h 10%
assessment Final Exam 3h 50%
Total assessment 100%

Delivery Plan (Weekly Syllabus)

@bl o ) rleiall
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Material Covered

Week1 | 1. Greeting, introducing, regular and irregular plural

Week2 | 7_ Address, types of questions

Week3 | 3_ Parts of speech, possession, family members

Week4 | 4. Reading and writing: my friend Antonita

WeekS | 5. Present simple, jobs in English, prepositions, nationalities
Week6 | 6- Past simple, date in English, irregular verbs

Week7 | 7. Reading and writing: You can do more and more on the internet
Week8 | 8_ Simple future, using (play, go, do)

Weekd | 9_ Can/can’t, adjective+noun, collecations

Week10 | ]1()- I’d like, some/any, in a restaurant

Week11 | ]1]1- Rooms and furniture, there is/are, directions

Week12 | 2. Reading and writing: What is in your plate?

Week13 | 13- Colors and cloths, present continuous, opposite verbs
Week14 | ]4.- Future plans, social expressions

Week 15

15- Reading and writing: Vancouver, Canada

Learning and Teaching Resources

L}‘ﬁ)ﬂ\} (J’_"J\ J.JLAA

Text Available in the Library?

Required Texts

Textbook: Inorganic Chemistry: Prof. Dr. Noman Saad EI-Din -

Part One

RecaImmE e Inorganic chemistry Cathrine E. and Alan G. Sharpe

Texts

No
Shriver and Atkins inorganic Chemistry , Fourth Edition, 2006
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Websites Encyclopedia of Arab Sciences, Arab Book Forum
Grading Scheme

Group Grade el Marks % | Definition

A - Excellent bl 90-100 Outstanding Performance

B - Very Good [EENRYEN 80 -89 Above average with some errors
Success Group

C- Good e 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) sl ;| (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
:\...3.‘.»\)33\ 3alall C'_a‘.A)L.A

Module Title Analytical 4 Module Delivery
Module Type C
dule Cod Che24119 = Theory
ARG c Lecture
ECTS Credits 6 Lab
SWL (hr/sem) 150
Module Level uGllI Semester of Delivery Four

Administering Department Applied chemistry College Applied Sciences

Module Leader Name: Sabreen Shakir Mahmood e-mail E-mail: sabreen.sh(@uosamarra.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification MSc

Module Tutor e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

AN A 5l 3 sall ae 28D

Prerequisite module

Che23113

Semester

Three

Co-requisites module

None

Semester



mailto:sabreen.sh@uosamarra.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) o2l 5 Agud Hall Balall Calaa

1. Teaching students the methods of chromatographic analysis in both
quantitative and qualitative fields.

Module Objectives C . . .
2. Distinguish between different chromatographic methods

Ao Al salall Calaal , .
3. Determine the advantages and disadvantages of each method.
4. Determine the appropriate method for separating and analyzing a sample.

5. Design and define conditions suitable for separating mixtures of materials

A- Cognitive goals
1- Knowing the nature of laboratory automatic equipment and how to

) analyze it.
Module Learning 2-Knowledge of the concept of chromatographic analysis methods.
Outcomes 3-Making the most of the data of the results of the analysis operations by

means of statistical programs
B - The soft skills objectives of the course.

Al yal) alall platl) s 3 1- Calculation of fragmentation coefficient and blocking coefficient of
materials

2- Calculate the number of theoretical layers and the equivalent height of
the theoretical plate

- Develop students' abilities to analyze and answer questions logically.
- Student participation in solving some problems on the board.
- Encourage students to read books and train them to use some chemistry

Indicative Contents programs. ] ) i i .
- Statement of the importance of chemistry sciences, especially the applied
AaLa YY) il sisall side in various fields, including oil, petrochemical industries, agricultural

fertilizers, detergents, and drug production.




Learning and Teaching Strategies

asleil g alel) il i

1. Explanation and clarification

Strategies 2. Lecture method

Student Workload (SWL)

Lo sanl V0 (0 guna callall ol 5ol Jeal

Structured SWL (h/sem) Structured SWL (h/w)

79h 5.2
Juadl) J3A lUall adaiial) ol Al Jaal) Lo saul calldall alaiiall asl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

71h 4.7
Jeal) DA Ul aliiall ppe asd yll Jasll Lo gl U pial e gl 5l Jaal

Total SWL (h/sem)
150
Jeail) JDA Il S a5l Jaal

Module Evaluation

Al B3l
) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

Quizzes 2 5%
Ear At Assignments 2 5%
assessment Projects / Lab. 1 10%
Report 7 10%

Summative Midterm Exam 2 hr 20%
assessment Final Exam 3hr 50%
Total assessment 100%




Delivery Plan (Weekly Syllabus)

@bl e ) Zleiall

Material Covered

Week 1 | Anintroduction to chromatography

Week 2 | Classification of chromatographic methods

Week 3 Planar PC chromatography and TLC

Week 4 Planar chromatography applications

Week 5 | gas chromatography

Week 6 | Gas chromatography calculations

Week 7 Factors affecting gas chromatography

Week 8 | Gas chromatography applications

Week 9 | High performance liquid chromatography

Week 10 | Components of a high-performance liquid chromatography apparatus
Week 11 | Types of mobile phase systems

Week 12 | Types of columns used in high-performance liquid chromatography
Week 13 | High-performance liquid chromatography calculations

Week 14 | High-performance liquid chromatography applications

Week 15 | Comparison of gas chromatography and high-performance liquid chromatography
Week 16 | Second semester exam




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Lab 1: Separation of cations Pb *2/, Ag*, Hg*? by upstream and downstream paper

Week 1
chromatography.
Week 2 Lab 2: Separate a mixture of Cu, Co, Ni cations using upward leaf chromatography
Lab 3: Determination of chloride in barium chloride solution by ion exchange
Week 3
chromatography
Lab 4: Determination of sulfate ion in a solution containing ammonium ferrous sulfate using ion
Week 4
exchange chromatography
Week 5 Lab 5: Separation of two dyes by column chromatography on alumina
Week 6 Lab 6: Identification of colored components by thin layer chromatography
Week 7 Lab 7: Determination of caffeine in commercial sources by thin layer chromatography

Learning and Teaching Resources

L}”ﬁ‘)ﬂ‘} (Ja_ﬂ\ JJL;.AA

Text Available in the Library?

Required Texts

-D.A.Skoog & D.M.West,Principles Instrumental
Methods of Analysis ,sixth edition .Holf Rinehart &
Wiston ,NewYork,1991.

-Analytical chemistry parcatic By Jouhn H.Kennedy.

-Gary D.Christian, Analytical Chemistry , fifth edition,John
Willy &sons Inc ,1986

Recommended

Texts

No

Websites

Pdfdrive.com




Grading Scheme

Group Grade _pail) Marks % | Definition

A - Excellent % 90-100 Outstanding Performance

B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group

C - Good L 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory o sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adleall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.




MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
:\:\M\Jﬂ\ PR\ uu}l:_n

Module Title Inorganic Module Delivery
Module Type C Theory
Lecture
Module Code Che-24120 OLab
ECTS Credits 6 L Tutorial
[ Practical
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Delivery SW
Administering Department A lwesSJ! College duddaill pglall
Module Leader Ahmed Zaki Lafta e-mail ahmad.zaki@uosamarra.edu.iq
Module Leader’s Acad. Title e Module Leader’s Qualification 9SS
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Date A Version Number

Relation with other Modules

6 DAY Al ) o) gall ae A8DLal

Prerequisite module

None

Semester

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

Aol YY) il sinal) g abesl il dausd ) 3olall Calaal

Module Objectives

Ao Al salall alaal

1.

sl A jra o el (S

L panll s cbasll anlias

sl Jgaal) pualic Aul
alialldy ) 2l Gl 21 48 2

sl &) 53 Gasa L Si

s s

OMleldigalae) (3 4ha 48

G dsaall palic (any
o e e GOl 5
ralinll Cilade

A s Agles Sl Ul o e

S dalaill 5 S8l Ol lea

Baaieal) COIKELN Ja (e a8,
cailall Gadat (e llall (8

uilally aday ) A e 5kl

DAl s,

Module Learning
Outcomes

Al o) salall alatl) s y3a

i

1 A i g umal) syl a6 e,

38 yaall Calaay)

2- el Liflin 3 Ltsanl 5 Lginanl 5 Ll ja s jeslinll e o yaill e (oSUall 5 508,
3 Al b Al {5abaall 5 il laill (i) 4 paall Calagiad 5 paadl) e OUal) 5 538

4- Uaal) Lalall Colasall 5 <ol 5aY) il gt Adlaial) Apalall o jladill o) s ,J.\s.w § Jaydail)

=

B)jdﬂ W\ &-I‘)L@.AS\ Calaa

1ol 8 sl dalal) il Lehay ) 5 USSR Jilaty Caaa g

2 el ool el ol e

3- paliall g ySIYH s i g A0iLansl O alaal) pladinds Jslad) sl

Indicative Contents

b sald Y (sogiaall ety

c ool Jsoall jualial &) ol (al sl ¢ 5 sall Joaad) (8 dadia

LSl palinll jumat 3yl ¢ Ay sl paliall ¢ W yumad (5 sl g oo sil sl sl 5 ¢ 4SS yas Cn s phgl

L3y Gl siad) Os ) iy ) s il 538 5 iy, pn gy ol LS ja ANy (3l )0 ¢ (9 sall ST LS 16
Cilina o191 5 49LS o a sia oI € ety S5y shon sill 5 Cppn g sl
Learning and Teaching Strategies
adail) 5 alatl) ilaas) i)
il 5 el 55l
Strategies

Agual yall i) Al g gyl 8 A8 sl 55 pualaall (o slud alasiul




Alenal) oyl ol ) 5 ralall 5alally Aileial) Llzdll Ja
) Qi g Aalall Ll 4

Aaliall LISRY) G ) 3 5 SSIVT el alasiiad

Student Workload (SWL)

e sad 10 I guuna callall il jall Jaal

Structured SWL (h/sem) Structured SWL (h/w)

Juadl) J3A ClUall el ol Al Jaal) Lo sausl calldall aliiall asl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Juadl) J3A QlUall el yee ol Al Jaal) Lo saul alldall alaiiall yue o Hall Jaal)

Total SWL (h/sem)

Juaill I8 Qlldall ISl 5l Sl

200

Module Evaluation

3...3.\.»\)33\ 3alall &3:13.}

Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 1 %10
EOIIa e Assignments 1 %10
assessment Projects / Lab. 1 %10
Report 1 %10
Summative Midterm Exam 2h 10%
assessment Final Exam 3h 50%
Total assessment 100%




Delivery Plan (Weekly Syllabus)

@bl e ) zleiall

Material Covered

Week 1 asialy) Gl o dlldn o junatc o2 g o gaialy)
Week 2 | aslS LS o5 o gall oleitly o sl
Week 3 | 45LS o5 o sllill (il jo g ai¥laxiaal a0 ga3Y)
Week 4 cB_)A_')ﬂ_ﬂaU.aJ dala]l ua‘g;'d‘ /&:ub.]\ B_).,o_')JlJ.‘aU&
Week 5 W pualic cilaladin) 5 LgilS je aal 5 Al LgBle 15 5 dmplall (8 oo g 5 cangl 118 50 3l1 jualic LS e
Week 6 Sl S 5 ¢ g S lalla ¢ g SN 2S5 (S g gala) AlSE) cataal ¢ g3 S
Week 7 | 0sSbudl il e o0y sSAul 3aulST cannal ]y AT oy 3 puabing sl 5 () (Sl oy sSudl 55 cizanl ¢Sl
49 guanl)
Week 8 43 521 5 43 58Sl alia )l (ol S palia )l il o siile )
Week 9 Mid-term Exam
Week 10 ol il el il eaalS) ¢ ) aedl L sa¥) 43lay 5an cad sauSYI VA 45 i 5 paa s yinill / 4usalall 3 e 3l jualic
Week 11 QL\.A\AS:\M\_, O e L cdm‘y\m:se}:\nﬁ\ @M‘&u\}ﬁ&ﬂ@)}\ J_,s.mﬂ\ QL\LAIAA_\SL\MJSS\ sdanY) J}s.uﬂ\ Q\_\SJA
S se ) 5 0 gaiia)
Week 12 4\3\_\5)‘\ ¢ ADleld ¢ s g (S g/ Al B)AJ‘ )AL\L
Week 13 | 4wabudl o je 3l jalic 48,
Week 14 Aalad) O3l latl] ¢ ladlell dalall al &) fazalid) 3 ye ) palic
Week 15 Final Exam
Week 16
Week 17
Week 18
Week 19
Week 20
Week 21
Week 22
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Week 23

Week 24

Week 25

Week 26

Week 27

Week 28

Delivery Plan (Weekly Lab. Syllabus)
DRl e sl leiall

Material Covered

Week 1 | . ¥l ciliy )€ (e o ssial¥) 35 )ua ypinal

Week 2 el s o s o sV Gl s) e psiialV) A€l jumas

Week3 | . oud¥l 3l )5 (0 i) mle juuans

Week 4 | 4 15 050 (ailad Gl 2 g jacans

Week S | il sl sl alasinly olaall (o () 01yl 5 40

Week 6 | Ll ciley S juans

Week 7 | aialall s a3l ailiad Al j35 juans

Week 8 Mid-term Exam

Week9 | o, 5 o sl

Week 10 il gill o ganill g1 (g jpians

Week 11 | il 5 aulill 5 oY) 4e sanall (ol S i sil)

Week 12 | | oidly) cilivs b juans

11




Week 13

Aualud) B)A)'” ua:\\.am Im\)aj el

Week 14

;LA\@@J}S&\M/

Week 15

Final Exam

L}‘ﬁ)ﬂ\} (J’_"J\ J.JLAA

Learning and Teaching Resources

Text

Available in the Library?

Required Texts

Nuaimi.

1-Textbook: Chemistry of Transition Elements, Dr. Noman Al-

2-Chemistry of Transition Elements Dr. Mahdi Naji Alzakoum

1-Inorganic Chemistry: Principles of Structure and

HEEEITITETE Reactivity by James E. Huheey No
Texts
2-inorganic-chemistry by Gary L. Miessler
https://chem.libretexts.org
https://www.dalalinstitute.com
Websites
American Chemical Society (ACS)
Chemexper Chemical Directory
Grading Scheme
Gilaall ladads
Group Grade el Marks % Definition
A - Excellent Olial 90 - 100 Outstanding Performance
B - Very Good [KENRYEN 80 -89 Above average with some errors
Success Group
C - Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) i, | (45-49) More work required but credit awarded

12



https://chem.libretexts.org/
https://www.acs.org/content/acs/en.html
http://www.chemexper.com/

(0-49) F - Fail cal (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
2_\.“:“).3]\ 3alall &_LQJLLA

Module Title Physical Chemistry 2 Module Delivery
Module Type C
| A Theory
Module Code Che24121 Lecture
ECTS Credits 5 Lab
SWL (hr/sem) 125
Module Level 1 Semester of Delivery 2
Administering Department Applied chemistry College Applied Sciences
Module Leader Name: Fahad Jumaah Hammad e-mail E-mail: fahad.jumaa@uosamarra.edu.iq
Module Leader’s Acad. Title Assistant lecturer Module Leader’s Qualification MSec.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval
il 18/06/2023 Version Number
Date
Relation with other Modules
A Al 5all o) sall ae 48]l
Prerequisite module Che23115 Semester Three
Co-requisites module None Semester

14
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) il 5 Agul Hall Balall Calaa

Module Objectives 1. How to calculate the change in entropy for various processes.
. L 2. Distinguish between the second and third law of thermodynamics.
Al Hall 3alal) Calaal
3. How to calculate the absolute entropy.
4. Knowledge of spontaneous and non-spontaneous processes
5. Understand the fundamental equations of a closed system
A. Cognitive goals
Module Learning Al- Know the concept of the second law of thermodynamics.
Outcomes A2- Understanding the third law of thermodynamics and free energy.
B. The soft skills objectives of the course.
gl 830 el il yie B1 - Calculating the free energy.
B2- Calculating the change in entropy for various processes.
1. Develop students' abilities to analyze and answer questions logically.
2. Student participation in solving some problems on the board.
3. Encourage students to read books and train them to use some chemistry programes.
Indicative Contents 4. Statement of the importance of chemistry sciences, especially the applied side in

Lali LYl siaal)

various fields, including oil, petrochemical industries, agricultural fertilizers,
detergents, and drug production.

Learning and Teaching Strategies

alal) 5 alaill Ciliagl i

Strategies

1. Explanation and clarification

2. Lecture method

Student Workload (SWL)

Lo sanl V0 0 guna callall ol 5ol Jeal

Structured SWL (h/sem)

64 Structured SWL (h/w) 4.266

15




Jaadl) A QU Jdaiiadl ol all Jasl) Lo sausl calldall aliiall sl all Jaall

Unstructured SWL (h/sem) Unstructured SWL (h/w)
61 4.066

Juaill I8 Gl aliiall e aad yall Jaal PSP IR TR IR P PR B R

Total SWL (h/sem)
125

Joml) I8 lLall ISl 5l Jaal

Module Evaluation

J\Tg.uabﬂ\ palall (';.L\S.I
Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes
Formative Assignments
assessment Projects / Lab. 8 30%(30) Continuous | All
Report
Summative Midterm Exam 1hr 20%(20) 7 LO #1 -#7
assessment | rinal Exam 3hr 50%(50) 15 Al
Total assessment 100%(100)

Delivery Plan (Weekly Syllabus)

@bl o ) rleiall

Material Covered

Week1 | Spontaneous and non-spontaneous processes and the second law of thermodynamics

Week 2 | Carnot cycle and Carnot cycle efficiency

Week 3 | Carnot's refrigerator and an introduction to entropy

16




Week 4 | Calculating the change in entropy for adiabatic and isothermal processes

Week 5 Change in entropy with temperature and entropy is a function of temperature and volume

Entropy is a function of temperature and pressure
Week 6
Calculate the change in entropy for a mixture of gases and for the non-reversible process

Week 7 Midterm Exam

Week 8 | Calculate the change in entropy for a mixture of liquids

Week 9 | The third law of thermodynamics

Week 10 | Find entropy by thermal methods

Week 11 | Statistical interpretation of the entropy of mixing

Week 12 | Free energy and chemical equilibrium, and its use in knowing the spontaneous reaction

Week 13 | Criteria of chemical equilibrium, and the free energy of formation

Finding the fundamental equations for closed systems
Week 14
The effect of temperature and pressure on free energy, and Maxwell's relations

Week 15 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Find the solubility of substances

Week 2 Phase base two-component system

Week 3 Phase base three-component system

Week 4 Distribution of acetic acid between benzene and water

Week 5 Adsorption of oxalic acid & acetic acid by charcoal

Week 6 Determine the refractive index

17




Week 7

Final Exam

u,n..g‘)ﬂ\} (J’_\S\ JJL).AA

Learning and Teaching Resources

Text Available in the Library?
. ESSENTIIALS OF Physical Chemistry. Arun Bahl, B.S. Bahl and
Required Texts . yes
G.D. Tuli.
"Physical Chemistry" by Peter Atkins and Julio de Paula - This
Recommended _ )
Text widely used textbook offers a comprehensive treatment of No
exts
physical chemistry.
Websites Pdfdrive.com
Grading Scheme
Group Grade el Marks % Definition
A - Excellent 5% 90-100 Outstanding Performance
B - Very Good [SENRTEN 80-89 Above average with some errors
Success Group
C - Good REES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory o sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsda 50-59 Work meets minimum criteria
Fail Group FX — Fail (Andleall 28) sl ;| (45-49) More work required but credit awarded
(0-49) F - Fail cl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information

:\...3.‘.»\)33\ 3alall C'_a‘.A)L.A

Module Title Organic Chemistry Module Delivery
Module Type Core Theory

i . C Lecture
Module Code he24122 Lab
ECTS Credits 5 O Tutorial

Practical

SWL (hr/sem) 125 [d Seminar
Module Level 1 Semester of Delivery

Administering Department

Applied chemistry

College

Applied sciences

Module Leader Name Hamed Jassim Mohammed

e-mail

E-mail

Module Leader’s Acad. Title

Module Leader’s Qualification

Module Tutor Name (if available)

e-mail

E-mail

Peer Reviewer Name

Name

e-mail

E-mail

Scientific Committee Approval

Date

Version Number

Relation with other Modules

AN A 5l 3 sall ae 28D

Prerequisite module

Ch23116

Semester

Co-requisites module

None

Semester

19




Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) il 5 Agul Hall Balall Calaa

Module Objectives

Ao Al salall Calaal

1. Knowledge of the basic principles of organic chemistry .
2. The student understands how important the science being studied is .
3. The ability to classify vehicles and return them to their families .

4. Knowledge of the chemical and physical properties and the most important
reactions of each class of organic compounds .

Module Learning
Outcomes

Al pall 3alall aladl) il 3

Cognitive goals

1-recognize and remember information .

2-understanding and assimilation of information .

3-applying the acquired information or rule to similar models .

4-the ability to analyze and disassemble things to their origins, such as returning
some vehicles to their components .

5-the synthesis of small parts to obtain larger components, such as the formation of a
compound from the interaction of two parts

6-issuing a judgment and evaluating the information by expressing the opinion that it
fits or not with the studied rules.

Indicative Contents

Aol , Y il sisal)

Emotional and value goals

1-students should learn the importance of time and how to use it.
2-students should learn the importance of attending on time.
3-respect for university Customs and laws.

4-students should learn to adhere to Customs and traditions and not to deviate from
the familiar framework after adhering to the religious aspect and not to cross

barriers.

Learning and Teaching Strategies

aabeil) 5 alaill Cilagl i

Strategies

20




Theoretical lectures using modern means of presentation and the use of relevant
videos, enhancing this with the practical side and performing practical experiments to
understand this science and its components, in addition to discussion panels - practical
lessons.

Student Workload (SWL)

e sad 10 I guuna callall il jall Jaal

Structured SWL (h/sem) Structured SWL (h/w)

Juadl) J3A lUall adaiial) ol Al Jasl) >4 Lo sal calldall alaiiall asl 5l Jaall 2
Unstructured SWL (h/sem) Unstructured SWL (h/w)

Jeaaill JMA lUall aliiiall e sl ) Jaal ot Lo soud Callall aliinall e oasd jall Jasl 2

Total SWL (h/sem)

Juaill I8 lldall ISl 5l Sl

125

Module Evaluation

sl Jal) 3ol i

) . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
TS Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
dssessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
R Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment | pina) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

@bl e ) zleiall

Material Covered

Week 1 Dienes and their types

Week 2 Its stability and nomenclature

Week 3 preparation of dienes

Week 4 reaction of dienes

Week 5 alkyne and nomenclature

Week 6 The Shape of the triangular bond and a comparison with the double bond and single bond

Week 7 Preparation of alkynes

Week 8 Reactions of alkynes

Week 9 Aromatic compounds (benzene)

Week 10 | nomenclature

Week 11 Hockel's rule

Week 12 | reaction of benzene nitration and sulphonation halogenation

Week 13 | Friedel-Crafts acylation Friedel-Crafts alkylation

Week 14 | Reactions of the substitution benzene ring

Week 15 | donation group and withdrawal group

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Lab 1: TLC

22




Week 2 Lab 2: preparation of alkyne

Week 3 Lab 3: preparation of nitro benzene
Week 4 Lab 4: preparation of nitro aniline
Week 5 Lab 5: preparation of aspirin

Week 6 Lab 6: sulphonic acid benzene
Week 7 Lab 7: preparation of acetanilide

L}*‘.—!Jﬂ\} (J’_"J\ J.JLAA

Learning and Teaching Resources

Text Available in the Library?
Required Texts Morreson & Bboyd , organic chemistry Yes
Recommended ) ) ) )
Organic Chemistry Paula Yurkanis Bruice EIGHTH EDITION No
Texts
Websites
Grading Scheme
Group Grade el Marks % Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good [EENRYEN 80 -89 Above average with some errors
Success Group
C- Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) i, | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
:\...3.‘.»\)33\ 3alall C'_a‘.A)L.A

Module Title Cytology Module Delivery
Module Type B X Theory
Module Code Che23017 e
ECTS Credits 5 O Tutorial
Practical
SWL (hr/sem) 125 1 Seminar
Module Level uaGlli Semester of Delivery Three
Administering Department Applied chemistry College applied sciences
Module Leader Mahmood I. M. Alkaani e-mail E-mail: Mahmood.153 @uosamarra.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Msc
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/6/2023 Version Number

Date

Relation with other Modules

AN A 5l 3 sall ae 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) o2l 5 Agud Hall Balall Calaa

Module Objectives 4.

Al all salall Calaal

1.

Introduction to Cytology: Provide an overview of cytology as a discipline and its
importance in various scientific fields

Cell Structure and Function: Explore the structure and function of different
cellular components, including the cell membrane, cytoplasm, nucleus,
organelles, and their roles in cell physiology.

Cell Types and Classification: Identify and classify different types of cells based on
their morphology, origin, and specialized functions, such as epithelial cells,
muscle cells, nerve cells, and blood cells.

Microscopy Techniques: Introduce various microscopy techniques used in
cytology, including a compound microscope, along with sample preparation
methods.

Cell Cycle and Division: Understand the cell cycle, mitosis, and meiosis, including
the stages, regulatory mechanisms, and significance of cell division in growth,
development, and reproduction.

Ethical and Safety Considerations: Address the ethical aspects and safety
protocols associated with working in a cytology laboratory, including proper
handling of hazardous materials, patient confidentiality, and ethical use of
cellular samples.

Practical Skills Development: Provide hands-on training and practical exercises to
develop essential skills in cytological techniques, including specimen collection,
preparation, staining, microscopic examination, and data interpretation.

Module Learning
Outcomes

Al pall 3alall aladl) il 3

Knowledge Acquisition: Students will acquire a comprehensive understanding of
the principles, theories, and fundamental concepts related to cytology.

Cell Structure and Function: Students will be able to describe the structure and
function of different cellular components and explain their roles in cell

physiology.

Cell Types and Classification: Students will be able to identify and classify various
cell types based on their morphology, origin, and specialized functions.

26




10.

11.

12.

13.

Microscopy Techniques: Students will demonstrate proficiency in using different
microscopy techniques and sample preparation methods for observing and
analyzing cells.

Cell Staining Methods: Students will be able to apply appropriate staining
techniques to visualize and identify cellular structures and components
accurately.

Cellular Processes and Signaling: Students will be able to describe and explain
various cellular processes, including cellular respiration, protein synthesis, cell
signaling, and cell-to-cell communication.

Cytological Abnormalities: Students will be able to recognize abnormal cellular
features and describe their implications in disease diagnosis and treatment.

Diagnostic Cytology: Students will be able to collect and prepare cytological
specimens, interpret cytological findings, and apply them in diagnosing various
conditions accurately.

Critical Thinking and Analysis: Students will develop the ability to critically analyze
cytological data, interpret results, and draw logical conclusions.

Communication and Reporting: Students will be able to effectively communicate
cytological findings through written reports and oral presentations.

Laboratory Skills: Students will develop practical skills in cytological techniques,
including specimen handling, staining, microscopy, and data interpretation.

Ethical and Safety Awareness: Students will understand the ethical considerations
and safety protocols associated with working in a cytology laboratory and
demonstrate responsible conduct.

Emerging Trends and Research: Students will be aware of recent advancements
and emerging technologies in cytology and understand their potential
applications in research and clinical practice.

Indicative Contents

agala Y il siadl)

Indicative content includes the following.

Introduction to Cytology.

Definition and scope of cytology
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Historical developments in cytology
Importance of cytology in various fields

Cell Structure and Function

Cellular components: cell membrane, cytoplasm, nucleus, organelles
Cellular structures and their functions
Cell physiology and homeostasis

Techniques in Cytology

Microscopy techniques: light microscopy, electron microscopy
Sample preparation methods: fixation, staining, mounting
Image analysis and interpretation

Cell Staining Techniques

Principles of staining methods: H&E staining, Giemsa staining, immunohistochemistry
Specialized staining techniques: cytochemical staining, fluorescent staining
Applications of staining techniques in cytological analysis

Cell Types and Classification

Prokaryotic and eukaryotic cells
Classification of cells based on morphology, origin, and function
Specialized cell types and their characteristics

Cell Cycle and Division

Cell cycle phases: interphase, mitosis, meiosis

Regulation of cell cycle and checkpoints

Collection and preparation of cytological specimens

Interpretation of cytological findings

28




Ethical and Safety Considerations in Cytology

Ethical issues in cytology research and practice
Safety protocols in handling cytological specimens and hazardous materials

Practical Skills Development

Hands-on laboratory exercises in sample preparation, staining, and microscopy
Data analysis and interpretation of cytological findings

Reporting and documentation of cytological results

Learning and Teaching Strategies

asl2l) g aladl) laasd) il

Strategies

Lecture
Discussion
Question and Answer

Practical presentation & Simulation Method Lab works( Practical in computer Lab)

Student Workload (SWL)

e sad 10 I guuna callall il jall Jaal

Structured SWL (h/sem) Structured SWL (h/w)

64 4.266
Juadl) J3A lUall adaiial) ol Al Jaal) Lo saul calldall alaiiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

61 4.066
Juadl) J3A QlUall daiidl) yee ol Al Jaal) Lo sal alldall alaiiall yue o Hall Jaal)
Total SWL (h/sem) 125
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Module Evaluation

:\,3.\.»\)35\ 3alal) (;:1:\9.1

Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome
Quizzes
Formative Assignments
assessment | projacts / Lab. 8 30% (30) Continuous | All
Report
B Midterm Exam 2hr 20% (20) 7 LO #1 - #7
assessment | pina) Exam 2hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o gl Zleiall

Material Covered

Week1l | cytology, Introduction

Week 2 Relation of cytology with other sciences

Week3 | cell, types, Shape, Size.

Week4 | cell theory

Week 5 | prokaryotic & Eucaryotic, Plant cell & Animal cell

Week 6 | cell wall, Cell membrane, cell membrane models

Week 7 | cell wall, Cell membrane, cell membrane models
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Week 8

Transport by membranes

Week 9 Midterm Exam
Week 10 | \jitochondria, plastids, Endoplasmic reticulum
Week 11 | Endoplasmic reticulum, Golgi apparatus
Week 12 | cytoskeleton, ribosomes, lysosomes, Vacuoles
Week 13 | Nycleus, Chromosome, cell cycle
ey Cell division
Meosis & Mitosis
Week 15 | Exam
Delivery Plan (Weekly Lab. Syllabus)
idall gcj-]-m\}“ GLG_LJ\
Material Covered
Week 1 Microscope
Week 2 Microscope Calibration
Week 3 Living component of the cell (Cell organelles)
Week 4 Chemical composition of the Cell
Week 5 Chemical composition of the Cell
Week 6 Genomic DNA Extraction from Plant Tissue
Week 7 Exam

Learning and Teaching Resources

L}”ﬁ‘)ﬂ‘} (Ja_ﬂ\ JJL;.AA

Text

Available in the Library?

Required Texts

Essentials of biology 3rd edition Mader, S.S.and
Windelspencht,M. (2012).McGraw-Hill.

no
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Essentials of biology 3rd edition Mader, S.S.and
Windelspencht,M. (2012).McGraw-Hill.
Recommended Cell Biology, Second Edition, Stephen R. Bolsover,
T Jeremy S. Hyams, Elizabeth A. Shephard, Hugh A. White, no
Claudia G. Wiedemann.
e https://www.researchgate.net/publication/358058091 PRINCIPLES OF CELL BIOL
OGY textbook
e https://www.slideshare.net/YESANNA/cell-biology-39006880
e https://www.slideshare.net/maulikpatel180/nucleus-120189240
e https://www.slideshare.net/jking540/cell-biology-ppt-39144000
e https://www.slideshare.net/Wabworld/the-cell-cycle-and-cell-division
Websites e https://www.slideshare.net/PradeepNarwat/cell-structure-function-152439752
e https://www.slideshare.net/ashokktt/cell-and-cell-organelles
e https://www.slideshare.net/prakashtu/cell-and-cell-theory
e https://www.slideshare.net/coachpointer/intro-to-cells-9425276
e https://www.slideshare.net/AbbieMahinay/chapter-2-cell-structure-and-functions
e https://www.slideshare.net/catherinepatterson/cell-division-mitosis-and-meiosis-
presentation
Grading Scheme
Group Grade gl Marks % Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
Success Group
C - Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) i, | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
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https://www.researchgate.net/publication/358058091_PRINCIPLES_OF_CELL_BIOLOGY_textbook
https://www.researchgate.net/publication/358058091_PRINCIPLES_OF_CELL_BIOLOGY_textbook
https://www.slideshare.net/YESANNA/cell-biology-39006880
https://www.slideshare.net/maulikpatel180/nucleus-120189240
https://www.slideshare.net/jking540/cell-biology-ppt-39144000
https://www.slideshare.net/Wabworld/the-cell-cycle-and-cell-division
https://www.slideshare.net/PradeepNarwat/cell-structure-function-152439752
https://www.slideshare.net/ashokktt/cell-and-cell-organelles
https://www.slideshare.net/prakashtu/cell-and-cell-theory
https://www.slideshare.net/coachpointer/intro-to-cells-9425276
https://www.slideshare.net/AbbieMahinay/chapter-2-cell-structure-and-functions
https://www.slideshare.net/catherinepatterson/cell-division-mitosis-and-meiosis-presentation
https://www.slideshare.net/catherinepatterson/cell-division-mitosis-and-meiosis-presentation

condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
:\...3.‘.»\)33\ 3alall C'_a‘.A)L.A

Module Title Cytology Module Delivery
Module Type B X Theory
Module Code Che23017 e
ECTS Credits 5 O Tutorial
Practical
SWL (hr/sem) 125 1 Seminar
Module Level uaGlli Semester of Delivery Three
Administering Department Applied chemistry College applied sciences
Module Leader Mahmood I. M. Alkaani e-mail E-mail: Mahmood.153 @uosamarra.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Msc
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 20/6/2023 Version Number

Date

Relation with other Modules

AN A 5l 3 sall ae 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) o2l 5 Agud Hall Balall Calaa

Module Objectives

Al all salall Calaal

8.

10.

11.

12.

13.

14.

Introduction to Cytology: Provide an overview of cytology as a discipline and its
importance in various scientific fields

Cell Structure and Function: Explore the structure and function of different
cellular components, including the cell membrane, cytoplasm, nucleus,
organelles, and their roles in cell physiology.

Cell Types and Classification: Identify and classify different types of cells based on
their morphology, origin, and specialized functions, such as epithelial cells,
muscle cells, nerve cells, and blood cells.

Microscopy Techniques: Introduce various microscopy techniques used in
cytology, including a compound microscope, along with sample preparation
methods.

Cell Cycle and Division: Understand the cell cycle, mitosis, and meiosis, including
the stages, regulatory mechanisms, and significance of cell division in growth,
development, and reproduction.

Ethical and Safety Considerations: Address the ethical aspects and safety
protocols associated with working in a cytology laboratory, including proper
handling of hazardous materials, patient confidentiality, and ethical use of
cellular samples.

Practical Skills Development: Provide hands-on training and practical exercises to
develop essential skills in cytological techniques, including specimen collection,
preparation, staining, microscopic examination, and data interpretation.

Module Learning
Outcomes

Al pall 3alall aladl) il 3

14.

15.

16.

Knowledge Acquisition: Students will acquire a comprehensive understanding of
the principles, theories, and fundamental concepts related to cytology.

Cell Structure and Function: Students will be able to describe the structure and
function of different cellular components and explain their roles in cell

physiology.

Cell Types and Classification: Students will be able to identify and classify various
cell types based on their morphology, origin, and specialized functions.
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Microscopy Techniques: Students will demonstrate proficiency in using different
microscopy techniques and sample preparation methods for observing and
analyzing cells.

Cell Staining Methods: Students will be able to apply appropriate staining
techniques to visualize and identify cellular structures and components
accurately.

Cellular Processes and Signaling: Students will be able to describe and explain
various cellular processes, including cellular respiration, protein synthesis, cell
signaling, and cell-to-cell communication.

Cytological Abnormalities: Students will be able to recognize abnormal cellular
features and describe their implications in disease diagnosis and treatment.

Diagnostic Cytology: Students will be able to collect and prepare cytological
specimens, interpret cytological findings, and apply them in diagnosing various
conditions accurately.

Critical Thinking and Analysis: Students will develop the ability to critically analyze
cytological data, interpret results, and draw logical conclusions.

Communication and Reporting: Students will be able to effectively communicate
cytological findings through written reports and oral presentations.

Laboratory Skills: Students will develop practical skills in cytological techniques,
including specimen handling, staining, microscopy, and data interpretation.

Ethical and Safety Awareness: Students will understand the ethical considerations
and safety protocols associated with working in a cytology laboratory and
demonstrate responsible conduct.

Emerging Trends and Research: Students will be aware of recent advancements
and emerging technologies in cytology and understand their potential
applications in research and clinical practice.

Indicative Contents

agala Y il siadl)

Indicative content includes the following.

Introduction to Cytology.

Definition and scope of cytology
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Historical developments in cytology
Importance of cytology in various fields

Cell Structure and Function

Cellular components: cell membrane, cytoplasm, nucleus, organelles
Cellular structures and their functions
Cell physiology and homeostasis

Techniques in Cytology

Microscopy techniques: light microscopy, electron microscopy
Sample preparation methods: fixation, staining, mounting
Image analysis and interpretation

Cell Staining Techniques

Principles of staining methods: H&E staining, Giemsa staining, immunohistochemistry
Specialized staining techniques: cytochemical staining, fluorescent staining
Applications of staining techniques in cytological analysis

Cell Types and Classification

Prokaryotic and eukaryotic cells
Classification of cells based on morphology, origin, and function
Specialized cell types and their characteristics

Cell Cycle and Division

Cell cycle phases: interphase, mitosis, meiosis

Regulation of cell cycle and checkpoints

Collection and preparation of cytological specimens

Interpretation of cytological findings
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Ethical and Safety Considerations in Cytology

Ethical issues in cytology research and practice
Safety protocols in handling cytological specimens and hazardous materials

Practical Skills Development

Hands-on laboratory exercises in sample preparation, staining, and microscopy
Data analysis and interpretation of cytological findings

Reporting and documentation of cytological results

Learning and Teaching Strategies

asl2l) g aladl) laasd) il

Strategies

Lecture
Discussion
Question and Answer

Practical presentation & Simulation Method Lab works( Practical in computer Lab)

Student Workload (SWL)

e sad 10 I guuna callall il jall Jaal

Structured SWL (h/sem) Structured SWL (h/w)

64 4.266
Juadl) J3A lUall adaiial) ol Al Jaal) Lo saul calldall alaiiall sl 5l Jaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

61 4.066
Juadl) J3A QlUall daiidl) yee ol Al Jaal) Lo sal alldall alaiiall yue o Hall Jaal)
Total SWL (h/sem) 125
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Module Evaluation

:\,3.\.»\)35\ 3alal) (;:1:\9.1

Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome
Quizzes
Formative Assignments
assessment | projacts / Lab. 8 30% (30) Continuous | All
Report
B Midterm Exam 2hr 20% (20) 7 LO #1 - #7
assessment | pina) Exam 2hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o gl Zleiall

Material Covered

Week1l | cytology, Introduction

Week 2 Relation of cytology with other sciences

Week3 | cell, types, Shape, Size.

Week4 | cell theory

Week 5 | prokaryotic & Eucaryotic, Plant cell & Animal cell

Week 6 | cell wall, Cell membrane, cell membrane models

Week 7 | cell wall, Cell membrane, cell membrane models
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Week 8

Transport by membranes

Week 9 Midterm Exam
Week 10 | \jitochondria, plastids, Endoplasmic reticulum
Week 11 | Endoplasmic reticulum, Golgi apparatus
Week 12 | cytoskeleton, ribosomes, lysosomes, Vacuoles
Week 13 | Nycleus, Chromosome, cell cycle
ey Cell division
Meosis & Mitosis
Week 15 | Exam
Delivery Plan (Weekly Lab. Syllabus)
idall gcj-]-m\}“ GLG_LJ\
Material Covered
Week 1 Microscope
Week 2 Microscope Calibration
Week 3 Living component of the cell (Cell organelles)
Week 4 Chemical composition of the Cell
Week 5 Chemical composition of the Cell
Week 6 Genomic DNA Extraction from Plant Tissue
Week 7 Exam

Learning and Teaching Resources

L}”ﬁ‘)ﬂ‘} (Ja_ﬂ\ JJL;.AA

Text

Available in the Library?

Required Texts

Essentials of biology 3rd edition Mader, S.S.and
Windelspencht,M. (2012).McGraw-Hill.

no
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Essentials of biology 3rd edition Mader, S.S.and
Windelspencht,M. (2012).McGraw-Hill.
Recommended Cell Biology, Second Edition, Stephen R. Bolsover,
T Jeremy S. Hyams, Elizabeth A. Shephard, Hugh A. White, no
Claudia G. Wiedemann.
e https://www.researchgate.net/publication/358058091 PRINCIPLES OF CELL BIOL
OGY textbook
e https://www.slideshare.net/YESANNA/cell-biology-39006880
e https://www.slideshare.net/maulikpatel180/nucleus-120189240
e https://www.slideshare.net/jking540/cell-biology-ppt-39144000
e https://www.slideshare.net/Wabworld/the-cell-cycle-and-cell-division
Websites e https://www.slideshare.net/PradeepNarwat/cell-structure-function-152439752
e https://www.slideshare.net/ashokktt/cell-and-cell-organelles
e https://www.slideshare.net/prakashtu/cell-and-cell-theory
e https://www.slideshare.net/coachpointer/intro-to-cells-9425276
e https://www.slideshare.net/AbbieMahinay/chapter-2-cell-structure-and-functions
e https://www.slideshare.net/catherinepatterson/cell-division-mitosis-and-meiosis-
presentation
Grading Scheme
Group Grade gl Marks % Definition
A - Excellent bl 90-100 Outstanding Performance
B - Very Good las 2 80 -89 Above average with some errors
Success Group
C - Good RYEN 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall 28) i, | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to

41



https://www.researchgate.net/publication/358058091_PRINCIPLES_OF_CELL_BIOLOGY_textbook
https://www.researchgate.net/publication/358058091_PRINCIPLES_OF_CELL_BIOLOGY_textbook
https://www.slideshare.net/YESANNA/cell-biology-39006880
https://www.slideshare.net/maulikpatel180/nucleus-120189240
https://www.slideshare.net/jking540/cell-biology-ppt-39144000
https://www.slideshare.net/Wabworld/the-cell-cycle-and-cell-division
https://www.slideshare.net/PradeepNarwat/cell-structure-function-152439752
https://www.slideshare.net/ashokktt/cell-and-cell-organelles
https://www.slideshare.net/prakashtu/cell-and-cell-theory
https://www.slideshare.net/coachpointer/intro-to-cells-9425276
https://www.slideshare.net/AbbieMahinay/chapter-2-cell-structure-and-functions
https://www.slideshare.net/catherinepatterson/cell-division-mitosis-and-meiosis-presentation
https://www.slideshare.net/catherinepatterson/cell-division-mitosis-and-meiosis-presentation

condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM

@u\‘)ﬂ\ saldll a g CJJAJ

Module Information
Ll 5l Balall il glas

Module Title Statistics Module Delivery
Module Type Theory

Lecture
Module Code Che24024 Lab
ECTS Credits 3 L Tutorial

[ Practical
SWL (hr/sem) 75 J Seminar
Module Level uaGlli Semester of Delivery Four
Administering Department College Type College Code
Module Leader Dr.Dunya abd alhameed e-mail E-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification MSc
Module Tutor Dr.Dunya abd alhamed Hassan e-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

PP Version Number
Date
Relation with other Modules
AN L Hal 3 sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 Y1 by simall g alail) o2l 5 Agud Hall Balall Calaa

Module Objectives

Ao Al salall Calaal

The term statistics used with a plural verb means numerical data, as in
Government statistics, vital statistics and so on .

Used with a singular verb statistics means the study of numerical data, and not
the data themselves. It is a branch of mathematics with its own concepts,
methods and values, which find many applications in geography and other
disciplines. The basic aim of statistics in this sense of a subject of study is to
provide methods of organizing and simplifying data so that their significance
is comprehensible. A large array of figures makes tedious reading , and is
difficult to interpret; but if the same figures are presented in the form of a
graph or histogram, their essentials may be grasped virtually at a glance.
Alternatively, the figures can be summarized by using percentages, averages
and other numerical measures.

Module Learning
Outcomes

Al pall 3alall aladl) il 3

In the end of this course student will be able to

e Collecting Data

e Making a distribution table

e Draw Graphs

e Leadership on program project statistical

o Study design, statistical analysis plan

o Data analysis and interpretation, statistical advice

Indicative Contents

Lalid LYl siaal)

Indicative content includes the following.

Learning and Teaching Strategies

a5 Ll il i
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The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering the type of simple experiments involving some sampling activities
Strategies that are interesting to the students. Solving problems ,make researches ,teaching by
asking and answering strategy that make the student thinking about the subject and try
to find a solution for the problem which the teacher give

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)

Juadl) J3A ClUall el ol Al Jaal) * Lo sansl calldall aliiall asl 5l Jaall 2
Unstructured SWL (h/sem) Unstructured SWL (h/w)

daadl) P AUl adaiial) e ol Hall Jasll 2 Lo saul alldall alaiiall yue o Hall Jaal) '

Total SWL (h/sem)
75

Jomdl) I8 lLall IS gl 5ol Jaal

Module Evaluation

ds.:\u\)..\.“ 3aLal) ?'1733"

. . Relevant Learning
Time/Number Weight (Marks) Week Due
Outcome

Quizzes 5 5 2,3,5,7,9

EOIIa e Assignments 2 10 4,12

assessment Projects / Lab.

Report 1 5 13

Midterm Exam 2 hr 40 8
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Summative
Final Exam 3hr 40 16
assessment
Total assessment 100%)
Delivery Plan (Weekly Syllabus)
@bl e ) zleiall
Material Covered
Week 1 Introduction to Chem-Statistical and some Basic concepts
Week 2 Statistical description of Data
Week 3 Graphical representation
Statistical measure of data
Week 4
Week 5 measure of dispersion or variation
Week 6 probability of event
Week 7 Permutations and combinations.
mathematical expectations
Week 8
Week 9 Mid exam
Distribution of random variables
Week 10
independence of random variables
Week 11
Week 12 some special distribution
Introduction to Hypothesis Testing with application.
Week 13 vp & PP
Week 14 Z- test for the mean
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Week 15

T - test for the mean

Week 16

Final Exam

L)‘H‘)ﬂ‘} (Ja_"\l\ JJL\AA

Learning and Teaching Resources

Text

Available in the Library?

Required Texts

Recommended

No
Texts
Websites ) http://www.statsoftinc.com/textbook/stathome.html.
Grading Scheme
Group Grade el Marks % Definition
A - Excellent 5% 90-100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group
C- Good REES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory o sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Andleall 28) sl ;| (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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MODULE DESCRIPTION FORM
@u\‘)ﬂ\ 3alall L_La§ CJJAJ

Module Information
:\:\M\Jﬂ\ PR\ uu}l:_n

Module Title 3‘:‘-‘)’1‘ dall) Module Delivery
Module Type Aol X Theory
Lecture
Module Code US0O-2301 ClLab
ECTS Credits 2 - Tutor.lal
O Practical
SWL (hr/sem) 50 [0 Seminar
Module Level Sul Semester of Delivery Sul
Administering Department RIS WA College duddasll pglall
Module Leader | (swlbuadl doze (i) 3900 e-mail mahmood.yonis@uosamarra.edu.ia
Module Leader’s Acad. Title oo Module Leader’s Qualification iwlo
Module Tutor e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Date il Version Number

Relation with other Modules

AN A 5l 3 sall ae 28D

Prerequisite module

None Semester

Co-requisites module

None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Aol YY) il sinal) g abesl il dausd ) 3olall Calaal

gyl Bala)l (Bl

1. Gasdly LS 8sl,all @ doyall Ll olylge e,
Module Objectives i
2. 41y Al joguaill Jdy 0gd.

3. oo Sio Bpally gl delgd 3ok,

4. sgandl e @yl OV jglat CBlasil,

5. el ! e 84l (il xSl 355,

Al all salall Calaal

1. 6391 polally Lgddles doyall dall Aol
liuanly &yl dalll Gy,

3 polally Lgbold)) Y lme s,

polall Holas § Lay9d o

2. @S ol RENNEESE
@, oT,all RSV FTVEVIRRES
L_;T,a)\ EEN RSN N T,
4T,8 LT oo 4D Aol Yy

3. (53905 Olakanll) ol QoY
aeilass ol Yl s,

) Okl ;l)u el Sl
Module Learning sty Sliaall Ole groge lou,
Outcomes
4. (33905 (5aNI) g9aYlg (Dl I
S99yl (3 U 58 B,
Al all 3alall alail) il 530 oAl elyas ol sua,

35alls py> okl o )\,

5. (53503 gixall) (gulbeal) Q)
@il BBlasd Su=>] M.

6. (53303 G3)WI (2l 3907) il 3
sl § Gy LoV p5gio in

L_s;g)l,dnl Sl dgaze Ololgu] dan.
S 2 paibas .

7. Jogll Brang aladll 5500

51




Jro o)l 8rang aladll Bran O3,
SIS 3 bogaislgs o Gy,
de gitie Aliel e Bucld)l uay,

8. dbo gunrall slilg A g el £l
Ao gunadl sy db g3 yall bl B3,
Falusea)) Lagiloluseiul c By,

9. &l 3 slusYl

Al @ sluubYl pgghe L3a,
8ol Ol e dsol S,
Bwie Jor (3 dlupYl pusiu.

10. (dbedl Lue - Jgriall ol - Jelall ounl) ooliiind!
©laniell o g95 S5 B3,

e '”L}AC)”"; ”C 3.
oxb&@uw I aba.

11. (JeWl 3 - Jelal) wle gdyall
Jelall Caby Jelal Lo,

Jol 3 Lagin 35801 e,

B Glie] Jeladl Coby Jeladl copna,

12. (G Juelanll) Obguaiall
dwnasd! Juelaadl G,

Jozddl § Juelaadl (10 £95 S e,
T S dunsl Juelandl Cyaa.

13. (83LaY1g sl Byzw) wlygy=ad)
2957l el B3,

LYy y=l Byl o wes.
dalizes Jozr § Hgymell pudl oy,

14. (Jadly 4Ssdl) olgll
Jadlg .JgSjJJl O3,

el § lgelsil o Gy,
oz (3 Judly aSgill puscin

Indicative Contents

Lala LYl siadl)

1. &3 polally Lidde gy doyadl &l tdu ] colasys,
2. dddl Oliwexolly dolidl ) guall ‘Pj)in ol ‘3 A8l A2 1AM
3. oV

(©likad) Jaldl Y1,

52




(u=5adl) $99ly (DY QY.

(sall) gwbeadl VL,

(29Ul 2l 3g000) ol QY.

4. &b allg goudl dslgall:

b gurally A gayall bl cJaoglly adadll 500,

(Al Do cJgnaall punl cJeldl oul) Olirawd! (dslll 3 sl
(Jeladl G ¢ Jelall) el gd e,

(sl Juelaal) ©bgraiall,

(48LoYlg yomdl By g ymall.

(Jadly 4Ssad) olgll.

Learning and Teaching Strategies
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Module Evaluation
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Time/Number Weight (Marks) Week Due

Quizzes 2 10
Formative Assignments 2 10
assessment Projects / Lab,

Report 1 10
Summative Midterm Exam 10
assessment

Final Exam 50

Total assessment

Delivery Plan (Weekly Syllabus)

@bl e ) zleiall

Material Covered

Week1 | . oAVl aslall e 5 iy jall 4all) Zaal
Week 2 ar S 1Al 8 Al e S,
Week 3 (B3 sl clilaall) alad) ),
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Relevant Learning

Outcome




Week 4 | (53l pmiliill) (g a5 oDy ),

Week 5 | (5l iall) (ool oY),

Week 6 | (1535ail 525l (el 3 sane) Cpaall CaY),

Week 7 Joa 11 8 e g adadll 5 jaa,

Week 8 a gunsall £l 5 3da gy yall s L)

Week 9 ) & Alacay)

Week 10 | (Alall Gia - Jsmiall and - Jeldll andl) i,

Week 11 | (Jeldll il - Jelall) e 68 jall,

Week 12 (el Jieliall) il guaiall,

Week 13 (Mha}lb ol g_q‘);a) Sy gyl

Week 14 (dd-,\j\} J:\S}ﬂ\) @\}ﬂ\.

Week 15 el LA Axa) ye

Week 16 Sledl Lyl

Learning and Teaching Resources

U‘“.'Uﬂ‘} (J’_ﬂ\ J.J\..\a.q

Text

Available in the Library?

Required Texts

Recommended
No
Texts
Websites
Grading Scheme
Gilaall ladads
Group Grade el Marks % Definition
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A - Excellent Dkl 90-100 Outstanding Performance

B - Very Good [SENRYEN 80 -89 Above average with some errors
Success Group

C - Good L 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory da sia 60 - 69 Fair but with major shortcomings

E - Sufficient e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adleall 28) ol ;| (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Course Description Form

. Course Name:

Biochemistry 1

. Course Code:

Che-35028

. Semester / Year:

First semester

. Description Preparation Date:
2025/8/24

. Available Attendance Forms:
Attendance+Online
. Number of Credit Hours (Total) / Number of Units (Total)
30/3
. Course administrator's name (mention all, if more than one name)
Name: Prof.Dr.Rafah Razooq Hameed
Email: dr.rafah alsamarrai@uosamarra.edu.iq

. Course Objectives

1. Cognitive Objective: Upon completion of the course, the student should be able
to identify the major classes of biomolecules (carbohydrates, lipids, and proteins),
explain their basic chemical structures, and relate these structures to their biological
functions within the cell.

2. Practical/Skill-Based Objective: The student should be able to apply basic
laboratory detection techniques to identify different types of biomolecules and
distinguish between them based on their physical and chemical properties.

3-3. Analytical Objective: The student should be able to analyze experimental
data related to the properties of biomolecules, interpret the results, and draw logical

conclusions about their functions.

9. Teaching and Learning Strategies

1-Enhancing Theoretical Knowledge: Use interactive lectures and activities sucl
concept maps to help students connect complex concepts and visualize them.

2-Developing Practical Skills: Focus on cooperative practical learning in the
using video demonstrations or simulations to explain basic detection techniques
biomolecules before students apply them hands-on.




3-Strengthening Analytical Abilities: Require students to analyze experimental (
from scientific papers or their own lab results. In their lab reports, they should fo

on interpreting findings and drawing logical conclusions, rather than sim
recording data.

10. Course Structure

Week | Hours

Required
Learning

Outcomes

Unit or subject name

Learning

method

Evaluation

method

2theory+2
practical

-Define the
properties of
water.
-Distinguishing
between
interactions in

aqueous medium.

-Distinguishing

between weak
acid and weak
base.

Water
General and unique properties
Weak Interactions in Aqueous
Systems

Theoretical
and

Practical

Lectures

2theory+2
practical

-Differentiate
between the
compounds

soluble in water
and insoluble
ones.

-Classifying
compounds

according to their
solubility in
water and
insolubility

Ionization of Water, Weak Acids,
and Weak Bases
Buffering against pH Changes in
Biological Systems
The Solubility of Compounds in
Water

Theoretical
and
Practical
Lectures

2theory+2
practical

Classifying
carbohydrates.
-Distinguishing
between types of
monosaccharides.

Carbohydrates:
importance and Classification
Monosaccharides —(structure of
aldoses and ketoses, Optical
activity,

Theoretical
and
Practical
Lectures

2theory+2
practical

Distinguishing
between the
cyclic and open
forms of
monosaccharides.

-Identifying

types of
derivatives of

ring structure of sugars,
conformations of sugars,
mutarotation, anomers, epimers
and enantiomers, structure of
biologically important sugar
derivatives, oxidation of sugars

Theoretical
and
Practical
Lectures

Written

Exams, Oral
Exams and
Quizzes




monosaccharides
and their
functions

2theory+2
practical

-Distinguishing

between
oligosaccharides
and other types
of sugars.
-Classifying
sugars based on
their reducing
ability

Oligosaccharides

Theoretical
and
Practical
Lectures

2theory+2
practical

Analyzing the
characteristics of
each type.

-Classifying
sugars based on

their chemical
structure.

Polysaccharides — homo-
polysaccharides.

Theoretical
and
Practical
Lectures

2theory+2
practical

-Defining the
function of each
type.
-Drawing the
structure of each

type.

Heteropolysaccharides((definition,
structure, functions)

Theoretical
and
Practical
Lectures

2theory+2
practical

Summarized the
main steps of
digestion
- Define the main
pathway in
carbohydrates
metabolism

Digestion and Metabolism of
carbohydrates

Theoretical
and
Practical
Lectures

2theory+2
practical

-Distinguish the
difference between
different pathways
-define the function

of each pathway

Metabolism of carbohydrates

Theoretical
and
Practical
Lectures

2theory+2
practical

Distinguishing
between types of
amino acids.
Defining the
physical and
chemical
properties of
amino acids.

- Amino acids
Definition, classification and
structures.
Physico-chemical properties of
amino acids (amphoteric
molecules, ionisation, zwitterions,
pk values, isoelectric point,

Theoretical
and
Practical
Lectures




2theory+2
practical

Analyzing the
behavior of
amino acids

based on the pH
of the medium.

Lambert-Beer’s law, optical
density, absorption spectra)
Titration curve of amino acids

Theoretical
and
Practical
Lectures

2theory+2
practical

Defining peptide
bonds.
Summarizing the
interactions
involving amino
acids.
Justifying the
reaction of amino
acids with each
type of
interaction.

Peptide bond: Definition, structure
and geometry of peptide bond,
examples of biologically
important peptide
N-terminal amino acid
determination (Edman
degradation, dansyl chloride
reagent, Sanger’s reagent) and C-
terminal amino acid determination
(carboxypeptidase and using
hydrazine).
sequence of amino acids in
peptides

Theoretical
and
Practical
Lectures

2theory+2
practical

Defining
proteins.
Classitying
proteins based on
their structure.
Classifying
proteins based on
their function.
Summarizing
important
denaturing
factors for
proteins.

Proteins: Definition of structure,
Classification of protein (
globular protein and fibrous
protein)

Blood proteins
Protein estimation methods
of protein
protein structures
protein denaturation, Renaturation
of Proteins

Theoretical
and
Practical
Lectures

2theory+2
practical

Summarizing
protein digestion
steps

Digestion of protein

Theoretical
and
Practical
Lectures

2theory+2
practical

1st course Mid Term Examination

Course Evaluation

Formative Assessment: This is a continuous evaluation that takes place during the
teaching period. Its main goal is to guide and improve the learning process, not to
issue a final judgment. Examples include weekly quizzes, class discussion questions,
and homework assignments.

Summative Assessment: This is an evaluation conducted at the end of a course or
study unit to measure what the student has learned overall. It is used to issue a final
judgment on the student's performance. Examples include final exams and final
report submissions.




12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

principles of biochemistry, lehninger

Main references (sources)

, lippincott biochemistry 10th edition
principles of biochemistry, lehninger

Recommended books and references (scientific

journals, reports...)

biochemistry lippincott's illustrated reviews

Electronic References, Websites

Google Scholar, pubmed
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Enzymes, Proprieties of
Enzymes, Uses of
Enzymes, Classification
of Enzymes,
Nomenclature of
Enzymes (EC Numbers)
Activation Energy and
Enzymes

Cilay 3V oy -
dee ) (ol
a3

Tt

+

Kinetics of
enzymes(Temp, pH,
[S],inhbitors and
activator) types of
inhibition

Slaall k_'QJ:.:!_
Slay 33U 4K )
gl Om -

Lyl

Active Site of Enzyme,
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Cyanocobalamine
(Vitamin B12)

Vitamin E. Fat-Soluble
Vitamins Vitamin A
Vitamin E Vitamin D
Vitamin K
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Nucleotides and Nucleic
Acid Function of
Nucleotides Nitrogenous
Bases Pentose Sugars A
phosphate Group
Nucleosides Nucleotides
Cyclic Nucleotides
Nucleic Acids
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Chemical structure of
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DNA (Deoxyribonucleic
Acid) Gene Mutation
DNA Denaturation RNA
(Ribonucleic Acid)
Messenger RNA
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Ribosome RNA (rRNA)
Transfer RNA (tRNA)
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of Lipids,
Antioxidant,Hydrogenate
d Lipids,Health risks of
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Course Description Form

. Course Name:

Biochemistry 2

. Course Code:

Che-36134

. Semester / Year:

second semester

. Description Preparation Date:
2025/8/24

. Available Attendance Forms:
Attendance+Online
. Number of Credit Hours (Total) / Number of Units (Total)
30/3
. Course administrator's name (mention all, if more than one name)
Name: Prof.Dr.Rafah Razooq Hameed
Email: dr.rafah alsamarrai@uosamarra.edu.iq

. Course Objectives

1. Cognitive Objective: Upon completion of the course, the student should be able
to identify the major classes of biomolecules (carbohydrates, lipids, and proteins),
explain their basic chemical structures, and relate these structures to their biological
functions within the cell.

2. Practical/Skill-Based Objective: The student should be able to apply basic
laboratory detection techniques to identify different types of biomolecules and
distinguish between them based on their physical and chemical properties.

3-3. Analytical Objective: The student should be able to analyze experimental
data related to the properties of biomolecules, interpret the results, and draw logical

conclusions about their functions.

9. Teaching and Learning Strategies

1-Enhancing Theoretical Knowledge: Use interactive lectures and activities sucl
concept maps to help students connect complex concepts and visualize them.

2-Developing Practical Skills: Focus on cooperative practical learning in the
using video demonstrations or simulations to explain basic detection techniques
biomolecules before students apply them hands-on.

3-Strengthening Analytical Abilities: Require students to analyze experimental (
from scientific papers or their own lab results. In their lab reports, they should fo




on interpreting findings and drawing logical conclusions, rather than sim
recording data.

10. Course Structure

Week

Hours Required
Learning

Outcomes

Unit or subject name

Learning

method

Evaluation

method

2theory+2
practical

-Defining
enzymes.-
Classifying
enzymes.
-Summarizing
enzyme action
mechanism.

Enzymes, Proprieties of Enzymes,
Uses of Enzymes, Classification
of Enzymes, Nomenclature of
Enzymes (EC Numbers)
Activation Energy and Enzymes

Theoretical
and
Practical
Lectures

2theory+2

-Defining kinetic
practical

properties of
enzymes.
-Distinguishing
between types of
inhibition.

Kinetics of enzymes(Temp, pH,
[S],inhbitors and activator) types
of inhibition

Theoretical
and
Practical
Lectures

-Define the kinetic
properties of
enzymes.

-Distinguishes
between types of
inhibition.

-Classifies enzymes
according to enzyme
reaction theories.

-Define the
mechanism of
enzyme regulation.

2theory+2
practical

Active Site of Enzyme, The
Lock-and-Key Model Induced-Fit
Model, Specificity of Enzymes
Isoenzymes Regulation of
Enzyme Activity A. Allosteric
Binding Sites

Theoretical
and
Practical
Lectures

2theory+2
practical

-Defining the
Clinical and
diagnostic
importance of
enzymes.

Clinical and diagnostic
importance of enzymes.

Theoretical
and
Practical
Lectures

2theory+2
practical

-Recognizes the
importance of
vitamins.

-Differentiates
between important
types of vitamins.

-Summarizes the
important functions
of vitamins.

Vitamins and Coenzymes
Function of Vitamins
Classification of Vitamins Water-
Soluble Vitamins Thiamine
(Vitamin B1) Riboflavin (Vitamin
B2) Niacin (Vitamin B3)
Pantothenic Acid (Vitamin B5)

Theoretical
and
Practical
Lectures

2theory+2
practical

-Define the vital
functions of water-
soluble vitamins and
explains the reasons

Pyridoxine (Vitamin B6) Biotin
(Vitamin B7) Folic Acid (Folacin)
(Vitamin B9) Cyanocobalamine
(Vitamin B12) Ascorbic Acid

Theoretical
and
Practical
Lectures

Written

Exams, Oral
Exams and
Quizzes




for disease when
some vitamins are
deficient.
-Summarizes the
differences between
water-soluble and fat-
soluble vitamins.

(Vitamin C) Antioxidant Role of
Vitamin C and Vitamin E.
Pyridoxine (Vitamin B6) Biotin
(Vitamin B7) Folic Acid (Folacin)
(Vitamin B9) Cyanocobalamine
(Vitamin B12)

2theory+2
practical

-Define the vital
functions of fat-
soluble vitamins.

Vitamin E. Fat-Soluble Vitamins
Vitamin A Vitamin E Vitamin D
Vitamin K

Theoretical
and
Practical
Lectures

2theory+2
practical

-Define the functions
of nucleic acids.
-Differentiates
between nucleosides
and nucleotides.

Nucleotides and Nucleic Acid
Function of Nucleotides
Nitrogenous Bases Pentose Sugars
A phosphate Group Nucleosides
Nucleotides Cyclic Nucleotides
Nucleic Acids

Theoretical
and
Practical
Lectures

2theory+2
practical

-Define the structure
of nucleic acids

The chemical structure of nucleic
acids

Theoretical
and
Practical
Lectures

2theory+2
practical

-Classifies nucleic
acids.

-Differentiates
between RNA and
DNA molecules and
their functions.

DNA (Deoxyribonucleic Acid)
Gene Mutation DNA Denaturation
RNA (Ribonucleic Acid)
Messenger RNA (mRNA) Genetic
Code Ribosome RNA (rRNA)
Transfer RNA (tRNA)

Theoretical
and
Practical
Lectures

2theory+2
practical

-Classifies fats.
-Define fats and
their functions.

Lipids(Classification,function) A.
Simple Lipids

Theoretical
and
Practical
Lectures

2theory+2
practical

-Differentiates
between types of fats
and knows the
function of each type.

.Compound Lipids (Conjugated
Lipids)

Theoretical
and
Practical
Lectures

2theory+2
practical

-Summarizes the
important chemical
reactions of fats.

C- Derived Lipids, Rancidity and
Oxidation of Lipids,
Antioxidant,Hydrogenated
Lipids,Health risks of Hydration
of Lipids

Theoretical
and
Practical
Lectures

2theory+2
practical

- Summarizes the
main steps of
digestion of lipids
and the high risk of
Dyslipidemia

digestion of lipid and protein
Digestion of lipids and
Dyslipidemia with its risk

Theoretical
and
Practical
Lectures

2theory+2
practical

2nd course Mid Term
Examination

Course Evaluation

Formative Assessment: This is a continuous evaluation that takes place during the
teaching period. Its main goal is to guide and improve the learning process, not to
issue a final judgment. Examples include weekly quizzes, class discussion questions,




and homework assignments.

Summative Assessment: This is an evaluation conducted at the end of a course or
study unit to measure what the student has learned overall. It is used to issue a final
judgment on the student's performance. Examples include final exams and final

report submissions.

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)

principles of biochemistry, lehninger

Main references (sources)

, lippincott biochemistry 10th edition
principles of biochemistry, lehninger

Recommended books and references (scientific

journals, reports...)

biochemistry lippincott's illustrated reviews

Electronic References, Websites

Google Scholar, pubmed




SR oy 358

o e

Coordination Chemistry 2 dsuli 45gcac Y LSl

DAl ey 2

Che-35131

Jiadl) 3

@m\

Caagll 1 dlae) &t 4

2025

- laall yguand! JSCai S

RV

(SN sue /(ST ll Sleldl sue 6

5/125

(S andd g ST 1) o) i) Jsann ol 7

nabaa.n@uosamraa.edu.iq (=553 30l daae Jos L aian]

il calal L8

Lealyall 3Ll Calaal

gl e Gl el oS L
LAy

Ails s ypaas e Btk (L2
Gle VL ) el umad 34K .3
gyl e

Dushis Agleal) cligdadll Ul Gy of L4
Saaiuall EOCE) Jay pSal <lea

phiinl (53 dbme e Qlllall Sy of 5
Byanal) il sinal)

alally alail) ilanilind

Al LS ) 5 AJEEY) jualinll o sgie 48 ye0

3 yeanall Calaiaall duaigh) JIKEY) aaas

Sl bzl Gal sl 48 2e

el Y1 &) il agaas

LS gl sl alasinly o) Al LS jall s
Botad) e g3 i) el G juadll e s jal)

Laagl Y|




gsmasall g an gl ol | Ayslladl) aletll ilajie

Ll LS | iadeld) Olied) LU ol ks
Lz okdt It 2
Lawld) LS ZC Sysdl JUB 3y s

Bl sl [l Slins e (5l S8 5
Gl sl [l Slins e (5l JWB1 5
i) cLaSl Lol wliins e (5ld) JB 0
N
i) LSl | skl I 13U e g el
Coledl sl B wline Lo
Lawld) LS S9SN 719 48l

Lol 5 LS o 56

Lawld) LS U il Olowal

aeld) LSl | peld) QU1 anl @l Gl
o o) PR a8 5 25 Jal )
1z pladi¥l
o o) AR ed e 5 s Jal )
2z pbaddy
Al ¢laS) e Jlag ¥ ki

Lao ) ¢ LS 1C ) oVl ik e sl

Lao ) ¢ LS ZC s eVl i ks e kel

U"‘"...)ﬂ,ﬁ elaﬂ\ JJL@A . 12
Inorganic Chemistry (Dr. Essam Gerges, Dr. lhsan (cang of Aungiall) dsliaal)  jaall quisl)
Abdel-Ghany) ’ o )

blems and Solutions in Inorganic chemistry for JEE(Main s ) Zoasidl aalial
and Advanced) (aall) Aty gl

dgalall cdaall) Wy mag Al Bailud) galsally Gug)

(+e- oAl
Encyclopedia of Arab Sciences, Arab Book Forum CuiAY) adlsa dig SV aalal)




Course Description Form

. Course Name:

Coordination Chemistry 2

. Course Code:

Che-35131

. Semester / Year:

Semester

. Description Preparation Date:

2025

. Available Attendance Forms:

Regularity

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

125/5

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

Name: Nabaa Nabeel Mohammed
Email: Nabaa.n@uosamarra.edu.iq

8.

Course Obijectives

2.

Enable the student to know the transitional
elements.

Training students to prepare coordination
complexes.

How to prepare coordination complexes based on
theoretical foundations.

Teaching the student practical applications,
developing thinking skills and solving emerging
problems.




Enable the student to know the stability of the
prepared complexes.

9. Teaching and Learning Strategies

Know the concept of transition element and coordination
compound.

Identify the geometric shapes of the prepared
complexes.

Knowledge of the magnetic properties of the complex
Identify the types of ligands.

Preparation of coordinated complex compounds by
means of Scma bonds.

The ability to distinguish between stable and unstable
complexes.

10. Course Structure

Week

Hours

Required
Learning

Outcomes

Unit or subject

name

Learning

method

Evaluation

method

2Th. &1Pr.

Theories of coordination
compound bonding:

Crystal field theory p.1

Coordination
Chemistry

Theoretical and
Practical lecturg

2Th. &1Pr.

Crystal field theory p.4

Coordination
Chemistry

Theoretical and
Practical lecturg

2Th. &1Pr.

Crystal field effect in
octahedral complexes

p.1

Coordination
Chemistry

Theoretical and
Practical lecturg

2Th. &1Pr.

Crystal field effect in
octahedral complexes

p.2

Coordination
Chemistry

Theoretical and
Practical lecturg

2Th. &1Pr.

Crystal field effect in
tetrahedral complexes

p.1

Coordination
Chemistry

Theoretical and
Practical lecturg

2Th. &1Pr.

Crystal field effect in
tetrahedral complexes
p.2

Coordination
Chemistry

Theoretical and
Practical lecturg

2Th. &1Pr.

Lllustrative examples
the effect of the crysta
field on octahedral &

tetrahedral complexes

Coordination
Chemistry

Theoretical and
Practical lecturg




Electron pairing energ|

Coordination
Chemistry

Theoretical and
Practical lecturs

2Th. &1Pr.

Jean Teller Influence

Coordination
Chemistry

Theoretical and
Practical lecturg

Semester exam

Coordination
Chemistry

Theoretical and
Practical lecturg

11

2Th. &1Pr.

Calculation of the ene
of the stability of the
crystal field

Coordination
Chemistry

Theoretical and
Practical lecturg

12

2Th. &1Pr.

Factors affecting the
value of cleavage ener,
p.1

Coordination
Chemistry

Theoretical and
Practical lecturg

13

2Th. &1Pr.

Factors affecting the
value of cleavage ener,
p.2

Coordination
Chemistry

Theoretical and
Practical lecturg

14

2Th. &1Pr.

Molecular Orbital The,

Coordination
Chemistry

Theoretical and
Practical lecturg

15

2Th. &1Pr.

Examples of moleculg
orbital theory

Coordination
Chemistry

Theoretical and
Practical lecturg

11. Course Evaluation

12. Learning and Teaching Resources

Inorganic Chemistry (Dr. Essam Gerges, Dr. lhsan Ab
Ghany)

Problems and Solutions in Inorganic chemistry
JEE(Main and Advanced)

Required textbooks (curricular books, if any)

Main references (sources)

Recommended books and references (scientific

journals, reports...)

Electronic References, Websites Encyclopedia of Arab Sciences, Arab Book Forun
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o Paula Yurkanis Bruice, (cing of duagiall) Listhaal)  jhall sty
Organic Chemistry, )
University of California
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Chemistry
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Course Description Form

1. Course Name:

Organic chemistry 3

2. Course Code:

Che-24122

3. Semester / Year:

First semster



https://www.khanacademy.org/

. Description Preparation Date:

25/8/2025

. Available Attendance Forms:

Attendance and online

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

30/3

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

Name: Luay Ali Dhahi
Email: loai40@uosamarra.edu.iq

. Course Objectives

Cognitive Objective:

Enhance students’ understanding of organic mechanisms
through laboratory applications and linking theory with
practice.

Skill Objective:

Develop students’ laboratory skills in preparing organic
compounds, monitoring reactions, and purifying products
using proper techniques.

Analytical Objective:

Train students to analyze experimental results, interpret
them scientifically, and compare them with theoretical
expectations to strengthen critical thinking.

. Teaching and Learning Strategies

theory with practice.
practical application.

critical thinking.

1. Interactive Lectures: To explain theoretical concepts and basic mechanigjms.
2. Problem-Solving and Assignments: To strengthen understanding and li

3. Laboratory Experiments: To consolidate theoretical knowledge throug

Class Discussions and Feedback: To monitor student progress and encoifrage

10. Course Structure

Week

Hours Required Learning

Outcomes name

Unit or subject

Learning method

Evalluatio

method

Introduce
students to the

hiory +2 practical .
yrep course and its

objectives

Introduction
to Organic
Reaction
Mechanisms

Lecture

Bonds:
covalent,

Differentiate

3thiory +2

practical types of

chemical bonds

ionic, hydrogen

Lecture +
Discussion




3thiory +2
practical

Explain the
concept of
interactions

Types of interactions
in reactions

Lecture

3thiory +2
practical

Understand the
relation between
bonds and
mechanisms

Relationship between
bonds and reaction
pathways

Lecture

3thiory +2
practical

Describe the
steps of SN1

SN1
Mechanism

Lecture + Examplg

sthiory +2
practical

Analyze the
factors affecting
SN1

Factors influencing
SN1

Lecture

Sthiory +2
practical

Describe the
steps of SN2

SN2
Mechanism

Lecture +
Examples

Sthiory +2
practical

Compare SN1
and SN2

Comparison
and Applications

Class
Discussion

Sthiory +2
practical

Describe the
steps of E1

El
Mechanism

Lecture

Sthiory +2
practical

Describe the stey]
of E2

E2
Mechanism

Lecture

Sthiory +2
practical

Compare E1 and
E2

Comparison and
Applications

Discussion

sthiory +2
practical

Understand
aromatic reactiot

Introduction to
Aromatic
Mechanisms

Lecture

Sthiory +2
practical

Explain
electrophilic
aromatic
substitution

Electrophilic
Substitution

Lecture +
Discussion

14

Sthiory +2
practical

Explain addition
aromatic
mechanisms

Nucleophilic &
Radical Substitution

Lecture

15

Sthiory +2
practical

Comprehensive
review

Final Review and
Evaluation

General
Discussion

11. Course Evaluation

Formative Evaluation:

e Class discussions and oral questions.

e Homework assignments and short reports.

e Quizzes to assess continuous understanding.
e Midterm exam.

Summative Evaluation:

o Final written exam covering all course topics.




o Comprehensive assessment of students’ achievement of learning outcomes.

12. Learning and Teaching Resources

Required textbooks (curricular books, if any)  Paula Yurkanis Bruice, Organi
Chemistry, University of Califothia

Main references (sources) 1- Peter Sykes, A Guideb{yok t
Mechanism in Organic Chelfistr
2- Morrison & Boyd, Orgalpic
Chemistry

Recommended books and references (scientific journals, L-March’s Advanced Organic Chelfistr
2- Carey & Sundberg, [ldva

Organic Chemistry

Electronic References, Websites Khan Academy:
www.khanacademy.org

Organic Chemistry Portal:
www.organic-chemistry.org
PubChem: pubchem.ncbi.nlm.nifp.gov
NCBI Bookshelf:
www.ncbi.nlm.nih.gov/books

reports...)
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