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Module Aims
Jau) Al saladl Calaa

1) Be able to solve equations both algebraically and graphically

2) Be able to solve and analyze engineering problems.

3) Solve the problems choosing the most suitable method.

4) To develop logical understanding of the subject.

5) To develop mathematical skill so that students are able to apply
mathematical methods & principals in solving problem from Engineering
fields.

Module Learning
Outcomes

Al all Balall aladl) s A

1) Ability to identify, formulates, and solves engineering problems.

2) Represent functions using power series

3) Evaluate the behaviors and graphs of functions

4) Apply integrals to geometric application, physical application, and modeling
problems

5) Use basic integration techniques to calculate area.

Indicative Contents
Aals Y il ginall

Indicative content includes the following.
e Transcendental Functions (16 hrs)
e Methods of Integration (20 hrs)
e Hyperbolic Function (16hrs)
e Power Series(20hrs)

Course Description

This subject covers techniques of integration, exponential and logarithmic
functions, Hyperbolic Function and Taylor’s Series.

Learning and Teaching Strategies

padail] g aladll Cibias] il

The learning and teaching strategy is designed to: Carefully cover in lectures the
necessary fundamental material and analytical techniques, and demonstrate concepts

Strategies with appropriate (and where possible practical) examples Allow students adequate time
to practice the techniques using a large number of carefully selected tutorial problems.
Student Workload (SWL)
llall sl Hall Jasd)
Structured SWL (h/sem)

Juadll J3A QlUall alasial) ol jall Jasl)

In class lectures
Tutorial
In class tests

60 78 Structured SWL (h/w) 5
15 e sand calldall alaiiall sl 5l Jaall
3

Unstructured SWL (h/sem)
duadll J3A QlUall dasiall yee ol jall Jeal)

Daily memorizing 30

Preparation for tests 20 72 u)‘ﬂg‘ﬁtﬂ i‘ivif\l: {j}?@\ 5
Home Works 2 i

Preparation for Reports 8

Library 12

Total SWL (h/sem)

Gl 38 Ul IS aad jal) sl

150




Module Evaluation
Apusd 5l 33l s

Time/Number Weight Relevant Learnin
! (Margks) Week Due Outcome °

Formative | Quizzes 5 20% (20) 3 5'171' 10, LO #1,2,3,and 4
assessment Online Assignments 1 5% (5) 3 LO#1

Onsite Assignments 5 2%(10) 2,7,8,11,14 | LO# 1-4

Report 1 5% (5) 13 LO # 4
Summative | Midterm Exam 2 hrs 10% (10) 8 LO #1-5
assessment | Final Exam 3 hrs 50% (50) 16 All
Total assessment 100%

(100 Marks)

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall

Material Covered
Week 1 | Transcendental Functions
Week 2 | Transcendental Functions , cont'd
Week 3 | Solved examples and problems
Week 4 | Methods of Integration, By parts
Week 5 | Methods of Integration, Products of Powers of Trigonometric functions
Week 6 | Methods of Integration ,Even powers of Sine and Cosine
Week 7 | Trigonometric substitutions that replace a? — u?, a? + u? and u? — a?
Week 8 | Midterm exam
Week 9 | Hyperbolic Function , Derivatives and Integrals of Hyperbolic Function
Week 10 | Inverse of Hyperbolic Function
Week 11 | Solved examples and problems
Week 12 | Power Series, Taylor Polynomials
Week 13 | Taylor’s Series for Sine, Cosine and ex
Week 14 | Binomial Theorem
Week 15 | Solved examples and problems
Week 16 | Final Exam

Learning and Teaching Resources
u;g)dﬂ\} ?S,—d\ JJLAAA

Available in the

Text Library?




Calculus and analytical geometry, George B. Thomas Jr.;

Required Texts Addison — Wesley publishing company, 7th edition, Yes
1988.
Recommended Texts - Calculus; James Stewart, 10th edition, 2003. No

Websites

N/A
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description

aide Ciua g ae 40l Y1 il ginall g alail) il g Al Hal) salall Calaa

1) To provide definition of force and moment vectors and give necessary vector
algebra.

2) To explain the concept of equilibrium of particles and rigid bodies in plane and
3D space.
Module Aims 3) To give information about support types and to give ability to calculate support

Lol ,all 3alall Calaa) reactions.

4) To explain the equilibrium of structures and internal forces in trusses, and
frames.

5) To give information about distributed loads.

6) To explain centroid of bodies and Figures.

7) To provide information on moment of inertia.

1) Use both conceptual and numerical techniques to solve engineering problems.
2) Analyze and develop free-body diagrams for any system of forces in two and
three dimensions.

Understand and use the general idea of equilibrium of a particle.

Understand and use the general ideas of force system resultants.

5) Determine the moment of a force about an arbitrary point and/or axes.

6) Analyze the equilibrium of rigid bodies under any system of forces.

7) Analyze trusses, beams, frames, and machines.

8) Calculate center of gravity, centroids, and moments of inertia.

9) Apply friction forces and analyze their different applications.

Module Learning 3)
Outcomes 4)

Balall aladl) s j3a
Al yall

Indicative content includes the following.
e Force Vectors (8 hrs)
Force System Resultants (8 hrs)
Equilibrium of a Rigid Body (8 hrs)
Friction (8 hrs)
Center of Gravity and Centroid (6 hrs)
Moments of Inertia and virtual work (8 hrs)
Structure (trusses and Frames) (10 hrs)

Indicative Contents
Aala Y el sial)

The course covers the following topics; statics of particles: forces in plane, forces in
space, equilibrium, moment of a force, moment of a couple, equivalent systems of
forces on rigid bodies, equilibrium in two dimensions, equilibrium in three
dimensions, distributed forces: centroids and center of gravity, analysis of structures:
trusses, frames and machines, internal forces in beams and cables, friction, moments
of inertia of areas, moments of inertia of masses.

Course Description

Learning and Teaching Strategies

palatl) 5 aladl) laasd) yid

The learning and teaching strategy is designed to: Carefully cover in lectures the
necessary fundamental material and analytical techniques, and demonstrate concepts
Strategies with appropriate (and where possible practical) examples Allow students adequate
time to practice the techniques using a large number of carefully selected tutorial
problems.




Student Workload (SWL)
Gl il Jaal)

Structured SWL (h/sem)
Jumil) Ja Ll ds5iall sl 52 Jesl
In class lectures 30 63 Structured SWL (h/w) 4.0
Tutorial 30 L gl llall alatiall ol jall Jaal)
In class tests 3
Unstructured SWL (h/sem)
Juaill U8 Cllall aliiall e asd pall Jaal
Daily memorizing 15
Preparation for tests 24 62 " Ulzﬁ\iﬁt“ﬂeﬂ SWL (\hfﬂd 4.13
Home Works 6 IS pratiell s ol
Preparation for Reports 8
Library 9
Tot.al SWL (h/sem) 125
Juaill & lall I ad 53 Jaal
Module Evaluation
m\ Jﬂ‘ 3alall 6"‘:‘5"
Time/Number Weight Relevant Learnin
/ [Margks] W s Outcome ®

Quizzes 3 15% (15) 4,8,12 LO #1, 2
Formative Online Assignment 3 15% (15) 3,6,9 LO # 3-8
assessment | OnsiteAssignment 5 5% (5) 2,4,79,11 | LO#2,3,6,7,and 8

Report 1 5% (5) 12 LO # 1-9
Summative | Midterm Exam 2 hr 10% (10) 7 LO # 1-5
assessment | Final Exam 3 hr 50% (50) 16 All
Total assessment a 01001\(/)1?1)‘1(5)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

week1 General principles, Principles of statics, vectors

Week 2 | Planar forces, resultant of a force system

Week 3 | Planar forces, resultant of a force system

Week 4 | The free body diagram, definition of moment, moment of a couple
Week 5 | The free body diagram, definition of moment, moment of a couple
Week 6 | Equilibrium in 2-D, free body diagrams, equations of equilibrium
Week 7 | Midterm exam

Week 8 | Equilibrium in 3-D, free body diagrams, equations of equilibrium
Week9 | STRUCTURES Trusses and frames
Week 10 | STRUCTURES Trusses and frames
Week 11 | Center of mass, Gravity and centroid
Week 12 | Centroids of Lines, Areas, and Volumes
Week 13 | Moments of inertia
Week 14 | Moments of inertia




Week 15 | Friction (dry friction)
Week 16 | Final Exam
Learning and Teaching Resources
WJﬂ\J el:_d\ _)JLAA
Text Available in the
Library?

Engineering Mechanics-Statics, J.L.Meriam,
Required Texts L.G.Kraige, Wiley, 5th Edition, 2003, ISBN: 0-471- Yes

26607-8

Engineering Mechanics-Statics, Hibbeler,
Recommended Texts | R.C.13th Edition, Pearson Prentice Hall, 2016, ISBN 978- Yes

0-13-31892-2.”

Websites

N/A
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Module Title Computer Science Module Delivery

Module Type Basic

Module Code ENG-104 Class Lecture

ECTS Credits 3 Lab.

SWL (hr/sem) 75

Module Level 1 Semester (s) offered 1
Min number of students 15 Max number of students 100

Administering Department Electrical Engineering | College | Engineering

Module Leader Dr. Jalal N. Abdulbaqi e-mail | Jalal.abdulbaqi@tu.edu.iq

Module Leader’s Acad. Title

Lecturer

Module Leader’s Qualification

Ph.D.

Module Tutor Saad Sami Farhan e-mail | saadsami@tu.edu.ig
Peer Reviewer Name Dr. Jalal N. Abdulbagqi e-mail | Jalal.abdulbaqi@tu.edu.iq
; . Version
Review Committee Approval 01/06/2023 Number 1.0
Relation With Other Modules
6 DAY Ggul Al o) gall ae 48Dl

Prerequisite module None Semester -
Co-requisites module None Semester -
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description
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Module Aims

Jau Al saladl Calaal

The aim of this module is to provide students with a comprehensive
understanding of the key concepts and principles of computer science. Through
the study of topics such as history, data representation, computer components,
algorithms, programming languages, operating systems, applications, internet
and networking, and cybersecurity, students will gain a broad understanding of
the field of computer science and how it has evolved over time.

Module Learning
Outcomes

Ao all alall aladll s 3

1. Describe the historical development of computer science and its impact on
society.

Understand the various methods of data representation and manipulation.
Identify the components of a computer and their functions.

Design and implement algorithms for a range of problems.

Understand the principles of programming languages and apply them to
develop software.

Understand the structure and functions of operating systems.

Identify and analyze a range of applications of computer science.
Understand the principles of internet and networking technologies.
Identify and analyze various cybersecurity threats and methods of
prevention.

arwnN

©oNe

Indicative Contents
Aala Y ey siaal)

- History introduction: Evolution of computer science, pioneers and important
milestones

- Data representation: Binary numbers, hexadecimal, character sets, ASCII and
Unicode

- Computer components: CPU, memory, input/output devices, storage devices

- Algorithms: Definition, representation, complexity, searching, sorting,
optimization

- Programming languages: Syntax, semantics, variables, functions, control
structures, abstraction

- Operating systems: Structure, file systems, process management, memory
management

- Applications: Databases, artificial intelligence, computer graphics, human-
computer interaction

- Internet and networking: Protocols, network architectures, security, privacy

- Cybersecurity: Threats, attacks, prevention, detection, mitigation

Course Description

This course offers students a comprehensive exploration of the fundamental
concepts and principles that underpin the field of computer science. By delving
into various subjects including the historical development of computing, data
representation, computer components, algorithms, programming languages,
operating systems, applications, internet and networking, and cyber-security,
students will develop a well-rounded understanding of the discipline. By
examining the evolution of computer science over time, students will acquire a
broad perspective on the field and its significance in contemporary society.
Through a combination of theoretical knowledge and practical applications, this
module equips students with the necessary foundation to pursue further studies
or careers in computer science.

10




Learning and Teaching Strategies

sl 2l

yagil il

The module will use a range of learning and teaching strategies, including:
- Lectures: To provide students with an overview of the main concepts and

principles.
- Labs: To provide students with hands-on experience of programming,

Strategies algorithms, and data representation.

- Assignments and Quizzes: To provide students with opportunities to apply
their knowledge and skills to real-world problems and check their
understanding.

Student Workload (SWL)
lUall ol all Jasl)
Structured SWL (h/sem)
Jeadll I3 QU alaiiall ol all Jasl)
Lo Structured SWL (h/w)
In class lectures 30 60 Lo sond LT Al ol sal) Jasl 4.0
In Lab Lectures 30 I e
In class tests 3
Unstructured SWL (h/sem)
il I llall Jdaiiall e asl ) Jaall
Daily memorizing 5 12 Unstructured SWL (h/w) 1
Preparation for tests 4 e sl lLall pB) 8 (g 3l Jea
Home Works 3
Total SWL (h/sem) 75
Juaill JM& Callall S syl Jaal
Module Evaluation
:\:\u\‘)ﬂ\ 3alall e:\:\s.a
Time/Number Weight Relevant Learning
(Marks) WELIUT Outcome

Quizzes 3 15% (15) 3,511 LO #1-6
Formative Lab 5 10% (10) 4,6,10,12,13 | LO #1-6
R ESRAR (2] Online Assignments 5 10% (10) | 2,4,5,8,10,12 | LO #1-6

Onsite Assignments 5 5% (5) 3,6,8,11,13 | LO #1-6
Summative Midterm Exam 2 hr 10% (10) 7 LO # 1-5
assessment | pina) Exam 3 hr 50% (50) 16 All

100% (100

Total assessment Marks)

11




Delivery Plan (Weekly Syllabus)
@bl e sl £l

Material Covered

Week 1 | History introduction: Evolution of computer science, pioneers and important milestones
Week 2 | Data representation: Binary numbers, hexadecimal, character sets, ASCII and Unicode
Week 3 | Computer components: CPU, memory, input/output devices, storage devices
Week 4 | Algorithms: Definition, representation, complexity, searching, sorting, optimization
Week 5 | Programming languages |

Week 6 | Programming languages Il

Week 7 | Midterm Exam

Week 8 | Operating systems |

Week 9 | Operating systems Il
Week 10 | Applications I: Information Systems
Week 11 | Applications II: artificial intelligence
Week 12 | Applications I11: computer graphics, human-computer interaction
Week 13 | Networking
Week 14 | Internet
Week 15 | Cybersecurity: Threats, attacks, prevention, detection, mitigation
Week 16 | Final Exam

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e g el
Material Covered

Week 1 Lab 1: Computer Operating System (e.g. Microsoft Windows)

Week 2 Lab 2: Document Processing | (e.g. Microsoft Word)

Week 3 Lab 3: Document Processing Il (e.g. Microsoft Word)

Week 4 Lab 4: Data Processing | (e.g. Microsoft Excel)

Week 5 Lab 5: Data Processing Il (e.g. Microsoft Excel)

Week 6 Lab 6: Presentation Slides | (e.g. Microsoft PowerPoint)

Week 7 Lab 7: Presentation Slides Il (e.g. Microsoft PowerPoint)

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Available in the

Text
ex Library?

12




Required Texts

Computer Science Illuminated, by Dale, N and Lewis, J,
7th Ed, Jones & Bartlett Learning, 2020

No

Recommended Texts

Websites

13
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Module Title Engineering drawing Module Delivery
Module Type Suplement
Module Code | ENG-101 Class Lecture
Practical
ECTS Credits 6
SWL (hr/sem) Vo
Module Level 1 Semester (s) offered 1
Min number of students 15 Max number of students 100
Administering Environmental Collese | Encineerin
Department Engineering g & &
Module Leader | Waleed M. Sh. Alabdraba e-mail | walabdraba@tu.edu.iq
Module Leader’s Acad. Module Leader’s
. Professor i b Ph.D.
Title Qualification
Module Tutor Qusay Oglah Salih e-mail | Qusay.o.salih@tu.edu.iq
Peer Reviewer Name Nizar N. Ismaeal e-mail | Dr.nizar1961@tu.edu.iq
Review Committee 01/06/2023 Version Number 1.0
Approval

14
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Relation With Other Modules
6 DAY Al 5l o) sall ae A8DLal

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
paite Chua g ae 400l Y il gincall g alail) =il g Al Hall salall Calaa

Module Aims
Jau) Al saladl Calaa

1. Define and explain the uses of different drawing equipment.
2. ldentify the different drawing equipment.

3. Layout drawing papers and prepare a title block.

4. Practically distinguish the types of dimensioning.

5. Carry out geometrical construction of different shapes.

6. Carry out isometric and orthographic drawing of objects.

Module Learning
Outcomes

Al Hall Balall aladl) s A

On completion of this course students will be able to:

1. Prepare and understand drawings.

2. Identify various curves used in Engineering Drawing and their applications.
3. Use the principles of orthographic projections.

4. By studying about isometric projections students will be able to visualize three-
dimensional objects and that will enable them to design new products.

5. Design and fabricate surfaces of different shapes.

6. Represent the objects in three dimensional appearances

Indicative Contents
Aals Y Gl siaal)

Indicative content includes the following.

¢ Introduction to Drawing Equipment (12 hrs)
Geometrical Construction (24 hrs)
Orthographic Projection (1 Ahrs)

Sectional views(12 hrs)

Isometric Projections(18 hrs)
Dimensioning(6 hrs)

Course Description

An engineering drawing course focuses on usage of drawing instruments,
lettering, construction of geometric shapes, etc. Students study use of
dimensioning, shapes and angles or views of such drawings. Dimensions feature
prominently, with focus on interpretation, importance and accurate reflection of
dimensions in engineering drawing. Other areas of study in this course may
include projected views and development of surfaces.

Learning and Teaching Strategies

palatll g aladl) lasd) yind

Strategies

The learning and teaching strategy is designed to: Carefully cover in lectures the
necessary fundamental material and analytical techniques, and demonstrate
concepts with appropriate (and where possible practical) examples Allow
students adequate time to practice the techniques using a large number of
carefully selected tutorial problems.

15




Student Workload (SWL)
Callall ) Jeal

Structured SWL (h/sem)

sl A Ul adaiiad) o ol Jaall

In class lectures T 30 90 Structured SWL (h/w) 6.0

Lie saned allall aliiall ul jall Jaall '

Practical 60 = 2

In class tests 3

Unstructured SWL (h/sem)

Juaill J3a Ul lsiiall e sl 52l Jaall

Daily memorizing 20

Preparation for tests 3 57 Unstructured SWL (h/w) 40

Preparation forHome Works Lo sanl Cllall alaiiall ye ol Hall Jaal) '

30

Preparation for project 4

Total SWL (h/sem) 150

Juaill A llall S ol 53l Jaal

Module Evaluation
Ii,,u\ Jﬂ\ 3alall e.x;:s.a
Time/ Week | Relevant Learning
ight (Mark
Number Weight (Marks) Due Outcome
Quizzes 3 15% (15) 4,6,9 LO #1-6
Formative | Online Assignments 10 10% (10) All LO#1-6
assessment | Onsite Assignments 10 10% (10) All LO #1-6
Project 1 (5)5% 12 LO # 1-6

Summative | Midterm Exam 1 10% (10) 7 LO # 1-3
assessment | Final Exam 3 50% (50) 16 LO #1-6
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

Week 1 | Introduction to engineering drawing

Week 2 | Primary elements of drawings

Week 3 | Geometrical Construction

Week 4 | Tangency

Week 5 | Loci applications

Week 6 | Tangency and loci applications

Week 7 | Dimensioning , Midterm Exam

Week 8 | Theory of Projection

Week 9 | Orthographic Projections

16




Week 10 | Orthographic Projections

Week 11 | Sections and Sectional views

Week 12 | Sections and Sectional views

Week 13 | Isometric Projections

Week 14 | Isometric Projections

Week 15 | Isometric Projections

Week 16 | Final Exam

Learning and Teaching Resources
u.u...a‘)dﬂ\} ('J:u!\ JJLAA

Text

Available in the
Library?

Required Texts

Engineering Drawing, Abdul-Rassul Abdul-Hussain,
University of Technology, 1986.

Yes

Recommended
Texts

SIMMONS, C., MAGUIRE, D., PHELPS, N., 2021. Manual of
engineering Drawing Technical product specification and
Documentation to British and International Standards, 4 ed,
Elsevier Ltd:Oxford

REDDY, K., 2008. Textbook of Engineering Drawing. 2ed,
Adithya Art Printers:Hyderabad

SHAH, M. B., RANA, B. C., 2007. Engineering Drawing.
2ed, Dorling Kindersley(India) Pvt. Ltd :India

No

Websites

17
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Scientific Research - Iraq
Tikrit University
College of Engineering
Environmental Engineering Department
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Module Information
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Module Title Environmental Chemistry Module Delivery

Module Type Core

Module Code ENVR-ENG-101 Class Lecture

ECTS Credits 6 Heb
SWL (hr/sem) 150

Module Level 1 Semester (s) offered 1
Min number of students 15 Max number of students 100
Administering Department E%:L%r;rr?ﬁgtal College | Engineering

Module Leader | Dr. Nadia Nazhat Sabeeh e-mail eng.nadianazhat@tu.edu.iq
Module Leader’s Acad. Title | Assist. Professor gggﬁ;ﬁ:;?gger’s Ph.D.
Module Tutor None e-mail None

Peer Reviewer Name Dr. %thfg?atl\)g . Sh. e-malil walabdraba@tu.edu.iqg

ig‘gf;‘\’lgommmee 01/06/2023 Version Number 1.0

Relation With Other Modules
AN L) ) 3 sall ae 28D

Prerequisite module None Semester -

Co-requisites module None Semester -

18
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description
paide Cha g ae 430l Y Gl gisall g aledll il g 4l all salall Calaal

Module Aims
Jau Al saladl Calaa

Enable students to understand the most important environmental problems of
today, such as water and wastewater treatment, surface water and groundwater
contamination, hazardous waste management, radioactive waste management,
acid rain, air toxics emission, ozone depletion, and global climate change.
Fundamental understanding of chemistry helps in understanding these problems
and development of processes to minimize or eliminate them.

Module Learning
Outcomes

Ao all alall aladll s 3

1- Understanding the basic Concepts of Environmental Chemistry.
2-Understanding the difference between Heat and Work, Enthalpy, Entropy,
and Free energy.

3- Apply the chemical concepts to find the first ionization constant and
solubility product at different temperatures.

4- Learn the principle of membrane processes, electrochemistry, chemical
Kinetics and isotherms.

5- Determine the quality of water and wastewater samples by comparing them
with corresponding specifications due to conduct practical experiments.

Indicative Contents
Joala Y il gial)

Indicative content includes the following.

e Introduction to Engineering and pollution (2hrs)

e Fundamentals of Chemistry for Environmental Engineering and Science (4
hrs)

e Basic concepts for thermodynamics, heat and work, enthalpy, entropy, free
energy, Binary mixtures (10 hrs)

e Membane Processes, electrochemistry and chemical Kinetics (10 hrs)

e Adsorption (4 hrs)

Course Description

This course aims to establish fundamental knowledge of environmental
chemistry. Presentation of the course starts by introducing the most important
environmental problems of today. The most crucial topics that aid in
understanding and solving these problems are then studied.

Learning and Teaching Strategies

palatl) 5 aladl) lad) yicd

Strategies

The learning and teaching strategy is designed to: Carefully cover essential
materials and analytical techniques in the lectures, demonstrate concepts with
appropriate (and practical where possible) examples allow students sufficient
time to practice the techniques needed to understand the most important
environmental problems and how to examine them.

19




Student Workload (SWL)
Clall _ajal) Jeal)

Structured SWL (h/sem)
ol A alldall aliiiall asl all Gl

Structured SWL (h/w)

II_naglass lectures i(s) 75 L gt Ll il syl Janl 5.0
Final test 3
Unstructured SWL (h/sem)
Jeail) JM& I Jatidl) e asd 5l Jaal
Daily memorizing 30
Preparation for lab. reports 10 72 Unstructured SWL (h/w) 50
Preparation for tests 20 Le sl ltall Jl35all ye sl jall Jeal) '
Home Works 8
Library 4
Total SWL (h/sem) 150
Juadll A Qllall SN il al) Jasl)
Module Evaluation
ds) Al alal) etLy
Time/Number Weight (Marks) Week Due Rele\g\nt Learning
utcome

Quizzes 4 8% (8) 3,6,9,13 LO#1, 2, 3,and 4
Formative Lab. 10 20%(20) All LO#5
assessment Online Assignments 4 8%(8) 2,5,6,13 LO#1,2, 3, and 4

Onsite Assignments 2 4%(4) 4,12 LO#1,2 3 and 4
Summative | Midterm Exam 2 hr 10% (10) 7 LO#1-3
assessment | Final Exam 3hr 50% (50) 16 LO #1-5

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)m‘ (= s C\.@_Ld\
Material Covered
Week 1 | Introduction to engineering and pollution
Week 2 | Fundamentals of Chemistry for Environmental Engineering and Science
Week 3 | Air pollution and global environmental change, continued.
Week 4 | Basic concepts from Physical chemistry
Week 5 | Entropy, continued, Free energy
Week 6 | Temperature dependence of equilibrium constant
Week 7 | Midterm exam
Week 8 | Vapor pressure of liquids and surface tension
Week 9 | Binary mixtures
Week 10 | Membrane processes
Week 11 | Electrochemistry
Week 12 | Chemical Kinetics
Week 13 | Chemical Kinetics, continued
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Week 14 | Adsorption
Week 15 | Adsorption, continued
Week 16 | Final Exam
Environmental chemistry (Weekly Lab. Syllabus)
oidall = s GL@_LJ\
Material Covered
Week 1 Lab 1: Volumetric measurement Glassware
Week 2 Lab 2: Laboratory safety
Week 3 Lab 3: Determination of pH
Week 4 Lab 4: Determination of PO4
Week 5 Lab 5: Determination of SO4
Week 6 Lab 6: Determination of Acidity
Week 7 Lab 7: Determination of Alkalinity
Week 8 Lab 8: Determination of Alkalinity, Continued
Week 9 Lab 9: Determination of NO3
Week 10 Lab 10: Determination of Iron and Manganese in Water
Week 11 | Lab 11: Determination of Iron and Manganese in Water , Continued
Week 12 | Lab 12: Determination of Sulphate and Sulphide in Water
Week 13 | Lab 13: Determination of Sulphate and Sulphide in Water, Continued
Week 14 | Lab 14: Determination of Conductivity
Week 15 | Lab 15: Adsorption of methylene blue on activated carbon
Learning and Teaching Resources
ol 5 alaill alas
Available in the
Text Library?
1- Chemistry for Environmental Engineering and Science.
Required Texts Fifth Edition by Clair N. Sawyer, Perry L. McCarty, Gene Yes
F. Parkin, 2003 Publisher: McGraw — Hill.
ENGINEERING THERMODYNAMICS, Third edition
Recommended Texts by R .K. RAJPUT, 2007, LAXMI PUBLICATIONS (P) No

LTD.

Websites
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50’(/cation ad

Ministry of Higher Education and
Scientific Research - Iraq
Tikrit University
College of Engineering
Environmental Engineering Department

MODULE DESCRIPTOR

Module Information
:\.:u.u\Jﬂ\ 3alall &_ﬂ.AJLLA

Module Title Ot B gan g Akl jaanal) Module Delivery
Module Type Suplement
Module Code ENG-108 4 a8 @l ualaa

ECTS Credits 2

SWL (hr/sem) 50

Module Level 1 Semester (s) offered 1
Min number of students 15 Max number of students 100
Administering Environrrllental College | Engineering

Department Engineering
Module Leader | Ahmed Hussein Khunfas e-mail ahmed.husain@tu.edu.iq
Module Leader’s Acad. Module Leader’s

Title Qualification
Module Tutor None e-mail None
Peer Reviewer Name e-mail

Review Committee 01/06/2023 Version Number 1.0
Approval
Relation With Other Modules
6 DAY Al 5l o) gall ae 48Dl
Prerequisite module | 2> Y Semester -
Co-requisites module | x> ¥ Semester -
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description
it Cia g e 400l Y il sinall g aleil) il g Al Hall salall Calaal

Module Aims
bl salal) Calaal

Akl el 5 Jakll s Ga¥) 3 il ol o sedall ) e 508l

el i)y ¥ (3 gin il y i) 88 yaa s e seiall Kl J pen¥) mgh e 5l Y
PN Al el Jal s il G i e g SURYY

Aokl el Cilaw s ailiad g Jikall 5 ¥ Bsia jlias e o jeill-g

aal il AL 5 (L) (3 sin e o S phll 148 jea o

LAY ¢ Saall aaiaall Sl sa il gall) Jia cpalbiaadl da GI3 aalial (3 ykall-1
(J_}.\uﬂ\ ¢ailay) ?"\J;J‘ cdzui‘)“ ?S;j\ celigiuyl

sl Jiapal) aUail) JiSs 5 Jaball 5 V) (3 s JiS5 ) el e g SUaYI-Y

Adall iy all 5 3 58al

Module Learning
Outcomes

Ao all alall aladll Sl 3

Akl el 5 Jilall 5 Y1 3 sia o sgier dlall 1 lalhuadll e Coaill-)
VA 5 EY) dallaa b s jlativd g Jilall 5 D 2y LS 1 5 all aal e Capal-Y
Al eanll b claaiaall g3 3 dlud)
Sle Bliall 5 acinall & ) jEaY) axe s Qi) dallae 8 Ll sSa s Akl ianl) Ul e (g 530E8Y)
cgreinall aludl 5 ) Ey)
il cilalasal e 5 palal) Jilall s ¥ § sia il daiiall A 5al) G sall Lo g SUYI-Y
Baaiall (:Ay‘ @MAj

(bl el 5 Jkall 5 LY G sia c¥laa g dasiiall Jsall) G AY) Golad (e salELYI-€
Aalall il jall s i) G sia Llaly daitiall dalaall 5 GadiY) s A gall bl oyl salls aLall-o

Aokl jaaall
¥ (3 s o sgha ol a5 (50a 5 ilo) il yall s FueLeadl 50Y) oy e i yulloY
Akl el 5 Jalall

Indicative Contents
Aala Y ey siaal)

r ol Lo LY (G siaall ey

(el A) 2Dl 5 Al ol jlzasd) 8 dpkal jiapall 5 Jakall 5 Gl (3 sia-)
(el £) Akl jiaall Claw s paibad dlaall s el LVl 5 i jalias-Y
(el £) (ol jaaal) alail) clilana s Aylaal) s dpallall Gl (3 sin libasa- ¥
(el £) Lagale o o) Sl anil) 30 5 Aol jiapall g Jakall g s (§ ia- €
(el £) il celiginl) g LT ¢ Soall aainall Gl sa dal sall-0
(Al Y) cand )l aSall e gil 5 dulusyl @) jalln

(el £) 3 yalaall Akl jiagall g Jilall (§ siag dalal) 4 all 3l 5l1-V

Course Description

Alalia (3 s8all 038 5 ¢ i) oLl e Ll 0 jaal i) i sSa pnan Lo @iy (358 (o 1l (5 i
GBsia Gaaliy W g 5l (e iai V5 agdle sl agise 8 5l pgasin 5l agle OIS Lega 8 aan b
(sl Bsin by jabias ddsall 50 sall DYy Al il jlaal) & Jilally Gl
O B ia e o il g o sl Sl anil) il gl i) (5 s ulaa ¢yl 5 oyl g8l

O sSe lhias (e 3o (a5 Al 4l sl 5 sl ) dulal jiall mllaias aa  rdghl el
Cranali g ccandl) o8a a sgdall raad Gl Jiad Al (DemO) 5 oSa xS Cratia)) sles (pakie
) jraall (Gatbadll (el Kall dlgd Ao Ul odal) 48 ey Lgwggia () okl Akl jiaall
il SSall () Gsin el ainall Glissse ¢y siall) o Akl jienll e lilaall
8 _aalaall k) jianl) ((llany)

Learning and Teaching Strategies

el 5 aladl) laasd] yid

Strategies

A agiall Aast ALK Gl glaa Ao lUall Jeany o) dal (e aalaill 5 alaill Zoadi) jisd aca g o
Fdlad) asalially Ul el pal 5 oLall i oty (31 prgiall A1 Al 38 Sy aalall aadl)
Ja) e cpallaaall 430 gall (4380 sall g Clilaall 3 jabadl) Je g Y 5 cdadal jiaall 5 Lad¥) (3 éal

crainall aludl s i) e Bliall s acinal) 8 Galull Al Aalles b Ll
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Student Workload (SWL)
Gl il Jasl)

Structured SWL (h/sem)
Jeadll PS8 lUall alatiall ol jall Jeal) 30 Strucftured SWL (h/w) 20
In class lectures 30 e gral alUall adainall uljall Jeall
In class tests 3
Unstructured SWL (h/sem)
Junill Pl lllll plil) 2 2l e Unstructured SWL (h/w)
Daily memorizing 10 171 el il s e ol Jaal 1.3
Preparation for tests 7
Total SWL (h/sem) 50
Juaill J3a lUall KU ol 5l Jeal
Module Evaluation
A ol 30l api
Time Weight Relevant Learnin
/Number (Mafks) Week Due Outcome °

Quizzes 2 20% (20) 511 LO #1-6
Formative | Online Assignments 3 6% (6) 3,7,9 LO#1-6
assessment | Reports 2 10%(10) 6,12 LO #1-6

Seminar 1 4%(4) 13 LO # 1-7
Summative | Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100%

(100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 | ol ol jlimall b Gkl janall s Sl (3 siad dud il ) saal)
Week 2 | by b ikl jianll s Jakall 5 (ld¥) (3 s

Week 3 | aubl jiaall ailad § Claw ¢ Jsall s )il (5 guall Je glad¥) 3 da jalas
Week4 | bl ol U e e ol QA1 (5 sindll o ¥ G i solias

Week 5 | bl el il sSa ¢ daall (5 sisall Lo (lai¥) 3 sia cililaca

Week 6 | (b janll Uil Ji5 il cibilacall ¢ Jsall (5 sisall e Glas¥) (3 s cililaca
Week 7 | Lieal g LlADY) ¢l (§ gas (pulna

Week 8 | Jadll hal (jlatial

Week 9 | Lkl el s Jilall s (lui¥) (sis o o il 5 oo sl i€l ) phall

Week 10 | Sl painall Sl sa cdal gall o 5680

Week 11 | sGiiny) ( ubaall cgsaball) aai )l oSa)

Week 12 | 4cl5il 5 ) ginall
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Week 13 | & sall 3 geall 5 (33 gl & Jalal) 3 g8a

Week 14 | 4l jiasall dakasy) s Jakall g (i) (553 Ao W il 5 (s laad) 330631 231 ) Al 2 o)

Week 15 | .31adl o5 pall 5 4 5l cilasinall b cion dpndl 5 ALY ci¥la (Jilall g sV G sin 55 juabaal) k) sl

Week 16 | Juaill 43 lacal

Learning and Teaching Resources
u.u..g_)dﬂ\} ela_'m ‘)JLL.AA

Available in the
Text .
Library?

Al el 5 lai¥l (3 sia S
) e oaky ) sl gdle ala sale o)) Gl o

Required Texts s e sa) oSl ne JuS 5] il Lali e ) esil ves
(Y 1+ 0 9) 3id dens glua 3 cdena 310
Lel) (plid Juald dana dan i AL 3L il e dadal jagall-)

Recommended (Y0 ) el dalall 4y jadll No
Texts Sl sl gall elgiand a1 sall g dpnlead) Sl § sia AUS-Y
(Y~\r‘\) «Amcﬁ}l: d)\.l.a

Websites N/A
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50’(/cation ad

Ministry of Higher Education and
Scientific Research - Iraq
University of Tikrit
College of Engineering
Department of Environment Engineering

MODULE DESCRIPTOR

Module Information
:\.:u.u\Jﬂ\ 3alall &_ﬂ.AJLLA

ECTS Credits 2

SWL (hr/sem) 50

Module Title 4l Ao Module Delivery
Module Type Suplement
Module Code ENG-113

;\,UEJQ\}.'A\AA

Module Level 1 Semester (s) offered 2
Min number of students | 15 Max number of students 100
Administering . . . . .
Department Chemical Engineering College | Engineering
Module Leader | Wasna Younis Abdullah e-mail Wasna.y.abdullah@tu.edu.iq
quule Leader’s Acad. Assistant Professor MOdl:ll.e Le_ader s MSc
Title Qualification
Module Tutor | None e-mail
Peer Reviewer Name Ahmed Hussein Khunfas | e-mail | Ahmed.husain@tu.edu.iq
el oL Ee 01/06/2023 Version Number | 1.0
Approval
Relation With Other Modules
6 DAY Agusl 5l o) sall ae 28D
Prerequisite module 2 5y Semester 1
Co-requisites module s 5Y Semester -
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description
palide Cia g ae 400U YY) L sinall g aleil) il g 4l jall 3oLl Calaal

Module Aims
Al Hall Balal) Calaal

@ el g Al AN gead) Glany Bl g 4y galll <l jlgal) g ghai- )

Aallal) gt dall)

4 all) clathiaal) 43 ma g dsa gall BLal) 8 4y all) 2o gl Gaudai AuduS agd ¥
potadl g ddigh ¥l b

Laa gal) BLad) il A Ay ) dall) dpariy

e JSd Lpalal) il g o L3 AUS 8 4y gll) ) g8l aladiic)-¢
alad 85 jal M) o GOl aadi g alail) 8 AIMESLY g IR alail) Ji5a0 o
Aol A

Module Learning
Outcomes

Ao all alall aladl) Sl 3

AT AN ) gl s g ad il ciladle g Ay gall) a0 gB) agd -
Qea JSdy Ay sall) 30 g8l g jadl) alal MR (e dgllal) (gl Ay gall) Abuaniall y gl ¥
Aalanl) A5 e (b (utigall Lgaling (A 4 all) auda) gall aline 4kt v

) Bl B o cujaill ) ALyl AT AN ) gud) Gand moauall (hail) g Béad) e G pail)-¢
Ay ad) dall 1) g8 Al g alaig o gl
2ea Balall iy Aaad) Bl gl g Y aladind g 4y i) Salal) 7yl 3 Siall Cilu jlaal) -0
dmd) gl) cilaliadd 4y il falal) daida laa

Indicative Contents
Aala Y el sial)

tble g aUE Y (s giaal) Craaly

(Aol ¥) Al 8 gain )

(Slela 1) G il g3 dugblY

SSlelu £) i) Udsw g Sl g 33Lal) 4ile o ga (i) Lo
(Slelu £) 2l o g e Ablaant

S(leba €)oo qrdi aTial) Bauabao

(Slelut) (A Uaa b gl sl g3 2aaa S.Aém%-é

(tela £) @ jagd) g1 gdl-T

(Sl ) ad il cldle -V

Course Description

Aad a9 (aga g culiia ) Lpalead) dall) A g cagiad A gl call 4y (i La A o4 ) ARl
(o6d (Adlide Y glae LB g (S g g aiy (A ay (Agma pllily Jaali A dyilad) g dsalle
Ao ) ARl agd JNA e W) dagd (S Y A an KU (T AN Ay J 3 g e ad) Al A Ll

Learning and Teaching Strategies

el g aladl) laasdl yid

Strategies

On OSal ARk LSy e shaall et dale) e sing e Gglul oo aladll dagl il ()
ey Uy 525 Loy Uy Callall s Ll Gl 3091 038 ety cBuia e glan () J e sl
DU (e Dy 8 ol GLES) (e (R 13 5 il el g An sall 53 8
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Student Workload (SWL)

Gallall i yall Jasl

Structured SWL (h/sem)

Juaill J5a Ul Jiiall ad 53l Jaal

In class lectures 30
In class tests 3

33

Structured SWL (h/w)
Lo sal calldall aliiall sl 5all Jaall

Unstructured SWL (h/sem)

Juaill JSa Ul il e sl Jaal)
Daily memorizing 6
Preparation for tests 8
Report 3

17

Unstructured SWL (h/w)
Lo sal alldall aliiall e ol yall Jaall

1.33

Total SWL (h/sem)
Juadl) I3 Ul IS sl 51 Jasl

50

Module Evaluation
Al ) Balall oy

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

Quizzes 5 10% (10) 3,6,,9,12,14 | LO #1-5
Formative | Online Assignments 5 10% (10) 2,4,6,7,10 | LO# 2-4
assessment | Onsite Assignments 1 10% (10) 11 LO #1-3

Report 1 10% (10) 13 LO #1-4
Summative | Midterm Exam 2 hr 10% (10) 8 LO#1-3
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100%

(100 Marks)
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Delivery Plan (Weekly Syllabus)

ngk.d\ = s G\.@_Ld\
Material Covered
Week 1 onall B ) g
Week2 | . Al 3 Aaad
Week3 | Slidiade juadl) o g 2S5 330all dgle as so ol 4
Week 4 oIS gy 5 pee Ailas
Week 5 Ols s el 530l
Week 6 | .1l dlas |y sl sall (530 dans Bapusd
Week 7 o 1 8 et 5 adail] 5 a0
Week8 | J_.all Caai laiial
WeeK9 | da ,luidl 5 jagl) s ddaws siall 3 gl
Week 10 o il Cledle
Week 11 | .Ul slall dS
Week 12 el Jadll
Week 13 | Jixall J=all
Week 14 | Jeldll aul
Week 15 | Js=iall aul
Week 16 | .l il ol
Learning and Teaching Resources
ol g ?L.ﬂ\ laa
Text Available in the
Library?
Required Texts gabaidY) 2 "MS! Lot A2 Yes
Recommended Rz dag 30 b 33.\ aaddl) No
Texts SUaiY) dana sl el g 20 ) AN A zlgial)
Websites N/A
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APPENDIX:

GRADING SCHEME

Cila pal) ki
Group Grade sl | Marks (%) | Definition
A — Excellent Dlaial 90 - 100 Outstanding Performance
B - Very Good [AENRYEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Go_od B> 70-79 So_und WOI:k Wltl‘} notable errors
D - Satisfactory Jas gia 60 - 69 Fair but with major shortcomings
E — Sufficient J e 50 -59 Work meets minimum criteria
Fail Group FX — Fail D& Jse | (45-49) More work required but credit awarded
(0-49) F — Fail <l | (0-44) Considerable amount of work required
Note:

NB 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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