
1

MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Thermodynamic Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE23012
ECTS Credits 5

SWL (hr/sem) 125

Module Level UGII Semester of Delivery 3

Administering Department
BSC-NRE

College

Module Leader Dr. Saad Fadhil Mahmood e-mail Saadfadhil32@uomousl.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification P.hD.

Module Tutor Duaa Hassian e-mail Duaaaaltamer@uomosul.edu.iq

Peer Reviewer Name None e-mail E-mail

Scientific Committee
Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:Saadfadhil32@uomousl.edu.iq


2

Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

These objectives provide a general overview of the knowledge and skills you can
expect to acquire during the Thermodynamics module.

1- Understand the behavior of gases and the concept of an ideal gas.
2- Study the properties of gases, including pressure, temperature, volume, and

their interrelationships.
3- Apply the combined gas law to analyze the changes in pressure, temperature,

and volume of a gas.
4- Comprehend the principles of the kinetic molecular theory and its application

to gases.
5- Calculate and analyze heat capacity, including specific heat capacity and

molar heat capacity.
6- Gain knowledge of the First Law of Thermodynamics and its applications in

energy conservation and heat transfer.
7- Familiarize oneself with the Second Law of Thermodynamics and its

implications for energy conversion and entropy.
8- Understand the concept of the Third Law of Thermodynamics and its

relationship to absolute zero and entropy.
9- Participate in quizzes to assess understanding and knowledge of the topics

covered in each respective period.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1- Understand the behavior of gases and apply the concept of an ideal gas to
solve problems related to pressure, volume, and temperature.

2- Describe and analyze the properties of gases, including pressure,
temperature, and volume, and apply the appropriate gas laws to solve
related problems.

3- Explain the principles of the kinetic molecular theory and its application to
gases, including the relationship between molecular motion and gas
properties.

4- Apply the combined gas law to analyze changes in pressure, volume, and
temperature of gases, and solve problems involving the interrelation of these
variables.

5- Calculate and analyze heat capacity, including specific heat capacity and
molar heat capacity, and understand their significance in energy transfer and
temperature changes.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Week 1, 2: Gases and Ideal Gas
 Introduction to the behavior of gases
 Gas laws: Boyle's law, Charles's law, and Avogadro's law
 Ideal gas equation and its applications
 Calculation of gas properties using the ideal gas equation
 Gas stoichiometry and molar volume
Week 3, 4: Properties of Gases
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 Pressure and its measurement
 Temperature scales and thermometers
 Gas mixtures and partial pressures
 Dalton's law of partial pressures
 Real gases and their deviations from ideal behavior
 Van der Waals equation and its significance
First Quiz: Assessment of understanding and knowledge of gases and ideal gas
behavior.
Week 5, 6: Kinetic Molecular Theory
 Introduction to the kinetic molecular theory
 Molecular motion and the relationship with temperature
 Distribution of molecular speeds and kinetic energy
 Effusion and diffusion of gases
 Graham's law of effusion
 Mean free path and collision theory
Week 7, 8: Combined Gas Law
 Combined gas law and its derivation
 Applications of the combined gas law
 Gas density and molar mass determination
 Gas laws and changes in state (Boyle's law, Charles's law, Avogadro's law)
Second Quiz: Assessment of understanding and application of the kinetic
molecular theory and the combined gas law.
Week 9, 10: Heat Capacity
 Introduction to heat and thermal energy
 Specific heat capacity and its measurement
 Calculation of heat transfer and temperature changes
 Calorimetry and heat exchange
 Molar heat capacity and its relationship with specific heat capacity
Week 11, 12: The First Law
 Introduction to the First Law of Thermodynamics
 Internal energy and its relationship with heat and work
 Heat transfer processes: conduction, convection, and radiation
 Enthalpy and enthalpy change
Application of the First Law to various thermodynamic systems
Third Quiz: Assessment of understanding and application of heat capacity and the
First Law of Thermodynamics.
Week 12, 13: The Second Law
 Introduction to the Second Law of Thermodynamics
 Heat engines and their efficiency
 Carnot cycle and Carnot efficiency
 Entropy and its relationship with heat transfer
 Entropy change in reversible and irreversible processes
Week 14, 15: The Third Law
 Introduction to the Third Law of Thermodynamics
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 Absolute zero and its significance
 Entropy at absolute zero
 Calculation of entropy changes
 Applications of the Third Law to thermodynamic systems

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to
Thermodynamic.

2. Interactive discussions: used to engage students Thermodynamic
3. Multimedia resources: used to enhance student engagement and

understanding of Thermodynamic concepts related to nuclear energy
through videos, animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
63

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
62

Unstructured SWL (h/w)

ايعوبسأ بلاطللمظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
3.9

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
125

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)



5

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Gases and Ideal gas

Week 2 Gases and Ideal gas continue

Week 3 Properties of gases

Week 4 Properties of gases continue

Week 5 Kinetic molecular theory

Week 6 Kinetic molecular theory continue

Week 7 Combined gas Law

Week 8 Combined gas Law continue

Week 9 Heat Capacity

Week 10 Heat Capacity continue

Week 11 The First Law

Week 12 The First Law Applications

Week 13 The Second Law

Week 14 The Second Law Applications

Week 15 The Third Law

Week 16 Final Exam

Delivery Plan (Weekly Lab. /Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1,2,3,4 Determination of the Absolute Density of Liquids

Week 5,6,7,8 Determination of the Absolute Density of Solids

Week 9,10,11,12 Determination of the Surface Tension of Liquids

Week 13,14,15 Determination of the Relative Viscosity of Liquids using Viscometer

Week 16 Final Exam
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Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
1-Physical chemistry by ATKINS
2-

No

Recommended

Texts
1. No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Tidal Energy Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE48042
ECTS Credits 3

SWL (hr/sem) 75

Module Level UGx11 UGIV Semester of Delivery 8

Administering Department BSc_NRE College

Module Leader ???? e-mail ??????@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:??????@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإاتايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

These objectives highlight the goals of the course in mathematical modeling, and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1. Understanding the definition and concept of modeling.
2. Familiarizing with the different types of modeling techniques.
3. Exploring the advantages and disadvantages of modeling.
4. Developing skills in mathematical modeling.
5. Identifying and understanding the essential elements of modeling.
6. Gaining proficiency in analytical modeling techniques.
7. Analyzing and discussing real-world examples of modeling applications.
8. Understanding the components involved in the modeling process.
9. Differentiating between modeling variables and modeling parameters.
10. Exploring the concept of simulation models and their characteristics.
11. Developing skills in numerical analysis for modeling purposes.
12. Exploring the role of digital-to-analog converters in modeling and simulation.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Define modeling and its significance in various fields.
2. Identify different types of modeling techniques used in practice.
3. Explain the advantages and disadvantages of modeling in decision-making

processes.
4. Apply mathematical modeling to represent real-world systems.
5. Identify and describe the essential elements involved in the modeling

process.
6. Utilize analytical modeling techniques to solve mathematical problems.
7. Demonstrate an understanding of modeling through relevant examples.
8. Identify and describe the components involved in the modeling process.
9. Differentiate between modeling variables and modeling parameters.
10. Understand simulation models and their role in representing complex

systems.
11. Characterize the process and importance of simulation in modeling.
12. Apply numerical analysis techniques in solving modeling problems.
13. Understand the concept of a digital-to-analog converter and its relevance in

modeling

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.
1. Definition of modelling
2. Types of modeling
3. Advantage and disadvantage of modelling
4. Math. modelling
5. modelling elements
6. Analytical modelling
7. examples
8. Modelling components
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9. Modelling variables
10. Modelling parameters
11. Simulation models
12. Characterizing of simulation
13. Numerical analysis
14. DAC

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)
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اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا

Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلالمحلا
48

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
3

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
27

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
1.8

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
75

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 What is modelling

Week 2 Types of modeling

Week 3 Advantage and disadvantage of modelling

Week 4 Math. modelling

Week 5 modelling elements

Week 6 Analytical modelling

Week 7 examples

Week 8 examples

Week 9 Modelling components
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Week 10 Modelling variables

Week 11 Modelling parameters

Week 12 Simulation models

Week 13 Characterizing of simulation

Week 14 Numerical analysis

Week 15 DAC

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
Modelling and simulation

1st edition by Hartmut Bossel
No

Recommended

Texts
None No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Wind Energy Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE36027

ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11UGIII Semester of Delivery 6

Administering Department BSC-NRE College Type College Code

Module Leader Ghada Ghanim Younis e-mail ghadaghanim@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification Ph.D.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:ghadaghanim@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The main objectives of a wind energy module that covers the basics of wind energy
and how wind generates electricity could include:

1. Understanding the basic principles of wind energy: This objective would cover
the fundamental principles of wind energy, including the characteristics of
wind energy, Power Extracted from the Wind, and the Principle of Wind
Turbine Operation.

2. Understanding the generation and movement of wind: This objective would
cover wind energy, which could meet the world's energy needs.  and compared
it with traditional energy sources.

3. Understanding the components of a wind turbine: This objective would cover
the major parts of a wind turbine, including the tower, rotor, high-speed and
low-speed shafts, gearbox, generator, sensors and yaw drive, power
regulation and control units, safety systems.

4. Examining the benefits and drawbacks of wind energy: This objective would
cover the advantages and disadvantages of wind energy as a source of
electricity, including its reliability, safety, cost-effectiveness, and
environmental impact.

5. Evaluating the future of wind energy: This objective would cover the potential
for new and emerging wind technologies, including different types of wind
turbines, and their potential impact on the energy landscape. It would also
cover wind energy's role in meeting future energy needs and reducing
greenhouse gas emissions.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Understand the fundamental principles of wind energy, including the
characteristics of wind energy, Power Extracted from the Wind, and the
Principle of Wind Turbine Operation.

2. Identify the major components of a wind turbine and their functions.
3. Describe how a wind turbine works and how it generates electricity.
4. Explain the safety measures and regulations in place to ensure the safe

operation of a wind turbine.
5. Evaluate the advantages and disadvantages of wind energy as a source of

electricity.
6. Understand wind energy’s role in meeting future energy needs and reducing

greenhouse gas emissions.
7. Apply critical thinking and problem-solving skills to evaluate complex issues

related to wind energy.
8. Communicate effectively about wind energy concepts and issues with others.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
Definition of Energy and Power
- work, energy, power
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- Energy conservation and efficiency principles.
- Wind Power [6 hrs]
Introduction to Wind Energy
- Overview of wind energy and its history
- Basic principles of wind energy physics
- Wind generation and movement factors [6 hrs]
Power Extracted from The Wind
- wind power potential or wind power density
- wind velocity
-swept area
- air density [6 hrs]
Wind energy characteristics
- Wind shear
- wind direction
- Turbulence
- Wind Speed Histograms
- Duration Curve [6 hrs]
Wind Speed Distributions
- Rayleigh distribution
- Weibull distribution
- MODE, MEAN, AND RMC SPEEDS [6]
Wind turbine Design
- Components of a Wind turbine
- Wind turbine types and applications
- Safety systems and mechanisms [9 hrs]
Maximum efficiency and Betz’s law
- Power Curve of the Wind Turbine
- Power generation and control [6 hrs]
Challenges in wind power generation
- Environmental impacts
- Wind turbine noise
- Integration of wind power into the grid
- Thermal management of wind turbines
- Wind energy storage
- Wind turbine lifetime [9 hrs]

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to nuclear energy
and electricity generation from reactors.

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions, debates,
case studies, and simulations.
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3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to wind energy through videos,
animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملاᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
4

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملامييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Definition of Energy and Power ,  Energy conservation and efficiency principles

Week 2
Overview of wind energy and its History, Basic principles of wind energy physics

- Wind generation and movement factors
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Week 3 Power Extracted from The Wind , wind power potential or wind power density

Week 4 wind velocity, swept area, air density

Week 5 Wind Speed Histograms, Duration Curve, turbulence

Week 6 Wind Speed Distributions, Rayleigh distribution, Weibull distribution

Week 7 MODE wind speed, MEAN wind speed, RMC wind speed

Week 8 Wind turbine Design, Components of a Wind turbine

Week 9 Wind turbine types and applications

Week 10 Maximum efficiency and Betz’s law

Week 11 Power Curve of the Wind Turbine, Power generation and control

Week 12 Challenges in wind power generation, Environmental impacts

Week 13 Wind turbine noise, Integration of wind power into the grid

Week 14 Thermal management of wind turbines, Wind energy storage, Wind turbine lifetime

Week 15 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1- “Wind Energy Fundamentals, Resource Analysis and

Economics”. By: Sathyajith Mathew

2- “Fundamentals of wind energy”. By: Wei Tong
No

Recommended

Texts
1. "CLEAN ENERGY PROJECT ANALYSIS: RETSCREEN

ENGINEERING & CASES”
No

Websites https://energypedia.info/wiki/Estimation_of_Wind_Energy_Production#toc

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (0-44) Considerable amount of work required

https://energypedia.info/wiki/Estimation_of_Wind_Energy_Production#toc
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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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title
 ةʻॽهملا ةملاʶلا

Vocational safety
Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☐Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE24017

ECTS Credits 2
SWL (hr/sem) 50
Module Level UGII Semester of Delivery 4

Administering Department BSC- NRE College Type College Code

Module Leader Ala Ismael Ayoob e-mail ala i ayoob@uomosul.edu.iq

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D

Module Tutor None e-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date 07/05/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module None Semester

Co-requisites module None Semester

mailto:ala%20i%20ayoob@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

:بلاطلا فرعی نا بجی
.ةملاسلا موھفم
.اھقیقحتل ىعست يتلا فادھلااو
.داوملل ءيسلا مادختسلاا نم ةجتانلا رطاخملاو

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم
  داوملاتاᣂᢕثأتلةᗷاجتسلاا ىدم ᣢع ةرثؤملا لماوعلاو ةᘭئاᘭمᘭكلا رطاخملاو فادهلااو ةملاسلا فᗫرعت
ᣚᡧ ةملاسلا تافصاومو دعاوقو ةᘭئاᘭمᘭكلا داوملا فᘭنصت ةᘭفᘭكو ةᘭئاᘭمᘭكلا

ᢝ تخملاᣂᢔو تاᣃᡫطو  
.ةماع ةروصᗷ داوملا نᖂᗫخت

Indicative Contents
-: ىلع  يداشرلإاىوتحملا نمضتی ةیداشرلإا تایوتحملا

 تاقصلملاو ةیفیرعتلا تاقاطبلا

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies .لیلحتلاو حرشلاب ةبوحصملا ةرضاحملا.1
.ةیشاقنلاتاقلحلا.2
.ةبوجلااو ةلئسلاا.3
.ةیفیصلا ةكراشملا.4

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا يساردلالمحلا
33

Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
2

Unstructured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

17
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
1

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

50
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Module Evaluation
 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلا يعوبسلأا جاھنملا
Week Material Covered

Week 1  اھقیقحت ىلا ىعسن يتلا فادھلااو ةملاسلا موھفم
Week 2 ناسنلاا مسج ىلا داوملا لوخد ةیفیكو ةیئایمیكلا رطاخملا
Week 3   ةیئایمیكلا داوملاتاریثأتلةباجتسلاا ىدم ىلع ةرثؤملا لماوعلا
Week 4   ةیفیرعتلا تاقاطبلاو ةیوایمیكلا داوملا فینصت
Week 5 تاربتخملا يف ةملاسلا تافصاومو دعاوق
Week 6  )نیثحابو ةبلط( تاربتخملا يف نیلماعلا لبق نم اھعابتا بجاولا طورشلا
Week 7 ةماسلاو ةرطخلا ةیجولویابلاو ةیوایمیكلا داوملا نیزخت طورش
Week 8   اھنیزخت طورشو ةروطخلا تائف
Week 9 لاعتشلال ةلباقلا داوملاو تابیذملا

Week 10   ةیوضعلاتادیسكو ریبلاو ةدسكؤملا داوملا
Week 11 ةلكلاا داوملاوةعشملا داوملا
Week 12  ةیوقلا ةیوضعلاریغ ضامحلاا
Week 13  ةیوقلا ةیوضعلا ضامحلاا
Week 14  ةیریذحتلا تاملاعلا ةللادب ةیعوتلا
Week 15 رابتخا
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Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week Material Covered  دجوی لا

Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
 سᚱردتلاوملعتلا رداصم

Text Available in the Library?

Required Texts

Recommended

Texts
.

Websites

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title
ةیبرعلا ةغللا

Arabic Languge
Module Delivery

Module Type BASIC ☒ Theory
☐ Lecture
☐Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code UOM101

ECTS Credits 2
SWL (hr/sem) 50

Module Level UGx11  1 Semester of Delivery 1

Administering Department New & Renewable
Energy College Science

Module Leader e-mail دوصاحلا قراط ریبع.د Abeer.t.d@uomosul.edu.iq

Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.

Module Tutor e-mail

Peer Reviewer Name e-mail

Scientific Committee Approval
Date Version Number

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module Semester

Co-requisites module Semester

mailto:Abeer.t.d@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلاةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

.لصفلا جراخو لخاد مهتقث ةدایزو لجخلا زجاح رسك كلʚك .ةيبرعلا  ةغللا تايساسأب بلاʢلا فیرعت
  .ايًهفش مهسفنأ  نع ريبعتلا وأ ةباتكلا مهنكمی ثيح ةريصق تاشقانم يف مهكارشلإ ةريبك ةصرف كانه
  بلاʢك ثدحتلاو عامتسلااو ةباتكلاو ةءارقلا تاراهم نيسحت ىلع ةرودلا لمعتس ، قبس ام ىلإ ةفاضلإاب
 اهيف لامجلا نʡاوم كاردإو ةغللا بلاسأ قوʚتل ةيبدلأا بلاʢلا ةكلم ةیوقتو ،

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

 .ةثداحملاو ةباتكلا يفةيبرعلاةغللا دعاوقل حيحصلا مادختسلااب لماك يعو قلخ-1
 .ةيعماجلا ةايحلا جراخو لخادةيبرعلا ةغللا ةيمهأ كاردإ-2
 .باعيتسلااو ةقلاʢلا ثيح نمةيبرعلاةغللاب ثدحتلا ىلع مهتردق بلاʢلا نسحيس-3
  ةيلصاوت تاقايس يف لاكشلأا هʚه مادختساوةيبرعلاةغلل ةیوحنلا لاكشلأا ةعجارمب بلاʢلا موقيس-4
.ةباتكلاو ، صوصنلا ةءارقو ، ةيلزنملا تابجاولاو ، ةيفصلا ةʢشنلأا :لمشت يتلاو ، ةددحم
 .ةيلمعلا جهن مادختساب تاصخلمو ةريصق تارقف ةباتك ىلع مهتردق بلاʢلا ززعيس-5

Indicative Contents
 ةیداشرلإا تایوتحملا

ءازجأ( تاملكلا تائف نع ةمدقم عم ، صاخ لكشبةيبرعلاةغللاو ماع لكشب لاصتلاا نع ةمدقم
رئامضلاو ءامسلأا لثمةيبرعلاةغللا يف ملاكلا نم ءزج لك حرش .]تاعاس4[ةيبرعلاةغللا يف )ملاكلا
  ةيساسلأا تاراهملا .]ةعاس16[ نارتقلااو فʢعلا فورحو رجلا فورحو فورʤلاو تافصلاو لاعفلأاو
  6[ ةيضاملا عيباسلأا للاخ يجیردت لكشب اهمیدقت متی ةباتكلاو ةءارقلا :ةیزيلجنلإا ةغللا ملعت يف
  .]ةعاس2[ لعفلا دودرو ءاʢخلأا حيحصت تاسلج ضعبل صصخم ريخلأا ءزجلا .]تاعاس

  .سیردتلا بيلاسأو ملعتلا بيلاسأ نيب ةقلاعلاب ةیارد ىلع ةبلʢلا لعج-
.مهبيلاسأ "عيسوت" ىلعةبلʢلا عيجشت-

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

.لیلحتلاو حرشلاب ةبوحصملا ةرضاحملا.1
.ةیشاقنلاةقلحلا.2
.ثوحبلاو ریراقتلا.3
. )تنیوبروب(حئارش ربع ةداملا ضرع.4
.ةبوجلااو ةلئسلاا.5
.ةیفصلا ةكراشملا.6

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا

33
Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
1

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
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ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

50

Module Evaluation

 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلايعوبسلأا جاھنملا
Week Material Covered

Week 1  ھماسقأو ملاكلا
Week 2 مسلاا تاملاع
Week 3 لعفلا تاملاع
Week 4 ددعلا ةباتك دعاوق
Week 5 ددعلا ةباتك دعاوق
Week 6   لیعافملا عونأ
Week 7 ربخلاو أدتبملا
Week 8   لصولا ةزمھو عطقلا ةزمھ
Week 9  رطسلا ةزمھو ةطسوتملاةزمھلا

Week 10 ءاضلاو داضلا نیب قرفلا
Week 11  ةحوتفملا ءاتلاو ةطوبرملا ءاتلا نیب قرفلا
Week 12 ھفذحو فرحلا ةدایز
Week 13 ھفذحو فرحلا ةدایز
Week 14 لعفلاب ھبشملا فورحلا ، ةصقانلا لاعفلأا
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Week 15  رابتخا

Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week  دجوی لا
Week 1

Week 2

Week 3

Week 4

Learning and Teaching Resources
سیردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
  ركاش دمحم ، ءلاملاا يف دشرملا، كلام نبا ةيفلا ىلع ليقع نبا حرش

 ديعس

Yes

Yes

Recommended

Texts
 دمحأ رداقلا دبع دمحم ، ريبعتلا ميلعت قرʡ ، بیاشلا دمحا ، بولسلاا

Yes

Yes

Websites

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Analytical Chemistry Module Delivery

Module Type Basic ☒ Theory
☒ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE12009
ECTS Credits 6

SWL (hr/sem) 150

Module Level UGx11 1 Semester of Delivery 2

Administering Department Type Dept. Code College Type College Code

Module Leader Lamya Adnan Sarsam e-mail lamyasarsam@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 12/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:ibrahimshareefi@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The main objectives of a General Chemistry I module that covers the basics of general
Chemistry and how to solve their parameters, include:
1. Understanding the Buffer solutions, Volumetric Analysis. ,Types of Titration. ,
Gravimetric Analysis. , Analytical Statistics. ,Analytical Separation Methods.
And Green Chemistry .
2. Understanding about Buffer solution Understanding about Buffer solutions and the
Buffer capacity , how can solve the problems of Buffer  calculate when used strong
acid and strong base or  weak acid and base.
3. Understanding volumetric analysis , This objective would cover the types of
classical methods with the titration steps and explain them details and solve their
different question.
4.  Understanding the second type of classical method it's gravimetric analysis and
define the types of it , also explain the different between organic an in organic
reagents , and the steps of gravimetric analysis in details. and examining the
advantage and disadvantages between the types of gravimetric analysis.
5. Study the analytical Statistics ,this objective would cover statistical laws  with
learning how to used them to solve the practical data.
7. Explain another type of analytical chemistry is Analytical Separation Methods, and
types of column which used to separate the different positive and negative ion .
explain also how can separated the analyte from the interferences in the same
sample , and which masking agent should used to avoid the interferences.
8.   Green Chemistry, this objective would cover after all the subjects which the
student studied them. how can chose the green  material and used it instead of
chemistry materials, or at least the students will Know how to choose the  material
which is safety for health and the environment
From that this section would also cover the role that green chemistry may play in
meeting future energy needs and reducing greenhouse gas emissions.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

The students will be able to:
1. Solve the solubility constant
2. Calculate the molar solubility
3. How can identify the primary standard materials and solutions .
4. How can identify the secondary standard materials and solutions .
5. Calculate the pH function for strong and weak acid and base , and how

to distinguish between them.
6. Calculate the concentration of the liquid example and the percentage

of example.
7. How to derive the calibration curve.
8. How to determine of Calcium or Magnesium ions which cause

hardness in water at PH 10.
9. How to determination of halids in presence of the other without

problem or side reaction.
10. How to calculate the mean, Recovery , Relative standard division and
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relative error.
11. How to separated the different ions from the other
12. How can avoid the interferences.
13. What is green chemistry .

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
- Buffer solutions and their calculations. [ 3 hrs].
- Volumetric Analysis. ,Types of Titrations., Acid- base titrations [12hrs]
- Gravimetric Analysis. [9hrs]
- Analytical Statistics. [3hrs]
- Analytical Separation Methods. [18hrs]
- Green Chemistry [3hrs]

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to Buffer solutions.
Volumetric Analysis. Types of Titration, Gravimetric Analysis, Analytical Statistics,
Analytical Separation Methods, Green Chemistry.

2.Interactive discussions: used to engage students in critical thinking and
problem-solving questions related to calculate the pH ,the percentage , the
concentration of metal ion , separation the ion through group discussions,
debates, case studies, and simulations.
3.Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to the types of chemistry through
videos, and animations.
4.Assessment and feedback: used to measure student learning and provide feedback
on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
63

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
87

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
150
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Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Volumetric Analysis methods , Titrations

Week 2 Neutralization titrations ( Acid -base titrations),and solve the problems.

Week 3 Precipitation titrations

Week 4 Solve the problems of Precipitation titrations.

Week 5 Complex-Formation titrations
Week 6 Solve the problems of Complex-Formation titrations.
Week 7 Oxidation -Reduction titrations.

Week 8 Solve the problems of Oxidation -Reduction titrations.
Week 9 Gravimetric analysis methods

Week 10 Steps of Gravimetric analysis.
Week 11 Calculations.
Week 12 Analytical Statistics.
Week 13 Analytical Separation Methods
Week 14 Types of  Analytical Separation Methods.
Week 15 Green Chemistry
Week 16 Final Exam
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Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1. Fundamental of Analytical Chemistry.

by Skoog & West, Holler , Crouch. 10th-Ed 2022
2. Handbook of Green Analytical Chemistry
MIGUEL DE LA GUARDIA
SALVADOR GARRIGUES 1st Ed.    2012
3. Principle of Instrumental Analysis 7Th Edition
By Douglas A. Skoog, F.Games Holler, Stanley R. Crouch

2016.

No

Recommended

Texts

1. Analytical Chemistry.
by Christian.           2004

- 2. Fundamental Chemistry for Medical Science
By Dr. Jameel M. Dhabab
2020

No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title
لحʹʸلا ʖعبلا بʚح ʤئاʙج

Crimes of the defunct Baath Party
Module Delivery

Module Type B ☒ Theory
☒ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code UOM201

ECTS Credits 2
SWL (hr/sem) 50
Module Level UGx11 UGII Semester of Delivery 3

Administering Department BSC-NRE College Type College Code

Module Leader Salah avdo ali e-mail Salahavdo2@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Teacher Module Leader’s Qualification M.Sc

Module Tutor e-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date 05/05/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:Salahavdo2@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإاتايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

(ةیفرعملافادھلاا)مھفلاوةفرعملا-أ
.ةرصاعملا ةیسایسلا تاروطتلاو قارعلا ةلود سیسأت خیرات ةفرعم-1
 .قارعلا يف يروھمجلاو يكلملا يدھع يف يسایسلا ماظنلا ةعیبط مھف-2
  ثعبلا بزح ماظن اھبكترا يتلا ةیفاقثلاو ةیعامتجلاا ةیداصتقلااو  ةیسایسلا مئارجلا ةعیبط كاردإ  -3
.ھمكح ةبقح للاخ ھتانوكم فلتخمب بعشلا ءانبأ دض دئابلا

  نأشلا يف ةكراشملا لبس زیزعتل يلعافتلا میلعتلا لبس زیزعتو ,ةیسایسلا ایاضق مھف تاراھم معد  -4
 .-ةنطاوملا–ماعلا

(ررقملابةصاخلاةیتاراھملافادھلاا)عوضوملابةصاخلاتاراھملا-ب
1ب  .نیرخلااعمءارلاالدابتولصاوتلاو  ضوافتلاتاراھملبلاطلا باستكا–-
2ب .فداھلاءانبلا راوحلاتاراھمبلاطلا باستكا–
3ب . سفنلابةقثوةعاجشلكب يارلانع ریبعتلاوفقوم ياةھجاومتاراھمبلاطلا باستكا–

 ریكفتلاتاراھم-ج
 .ليلحتلا تاراهم-1ج
ᣚᡧ اهملعت ᣎᡨᢝلا تادرفملل فيظوتلا تاراهم-2ج

ᢝ معلا عقاولاᣢᢝ نم ةددحم تلاكشم ةسارد للاخ نم  
 .عقاولا

 .ةيطارقميدلا مظنلل ةيلبقتسملا تاساردلاو ؤبنتلا تاراهم-3ج
.)يصخشلا روطتلاو فیظوتلا ةیلباقب ةقلعتملا ىرخلأا تاراھملا(ةلوقنملاو ةماعلا  تاراھملا-د

.قیرفك لمعلا ىلع ةردقلا-1د
.ةبولطملا تاراھملا قیقحتل لمعلا قیرف عم لعافتلا-2د
.ةداملا تادرفمب ةقلاعلا تاذ تاعوضوملا ضعبل يرظن ضرعب مایقلا ىلع ةردقلا-3د
.مكاحلا ماظنلا تاكاھتنابقلعتت ةیسایس ةرھاظ يلا يملعلا لیلحتلا تاراھم باستكا-4د

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

.يطارقمیدلا لوحتلا ،ةطرقمدلا ،ةیطارقمیدلا،ةيلودلا ةعᣄᡫلا،ناسنلاا قوقح :ةیتلاا میھافملا فرع.1
 .ةيندملاو ةيسايسلاقوقحلا ةيمها حضو .2
ᣚᡧ ءاج ام مها ركذا .3

ᢝ ةايحلا قح صخي اميف ناسنلاا قوقحل ةيلودلا قيثاوملا. 
 .ةیفاقثلاو ةیعامتجلااو ةیداصتقلاا قوقحلا عاونا نع راصتخاب ملكت.4
  .ناسنلاا قوقح صخی امیف تانامض نم ذفانلا2005ماعل يقارعلا روتسدلا يف ءاج ام شقان.5
 يطارقمیدلا ماظنلا صئاصخمھا ددح.6
 .ᣢᢝمعلا قيبطتلل ةلباقلا عاونلاا مها ᣌᢕᡧب مث ةيطارقميدلا عاونا  حرشا.8
 .ةیباختنلاا مظنلا عاونا حرشلا عم ددع.9

ᣛᡧيظولا راطلااشقان.10
ᢝ تلا ةطلسللᣄᡫايسلا ماظنلا تاسسؤم نمض ةيعيᣒᢝ ارعلاᣚᡨ

ᢝ ءاج ام قفو ᣚᡧ
ᢝ روتسد  

 .2005ماع
ᣚᡧ ةيذيفنتلا ةسسؤملل يوينبلا راطلااددح.11

ᢝ ايسلا ماظنلاᣒᢝ ارعلاᣚᡨ
ᢝ 2005روتسد قفو. 

 .ةیعیرشتلا ةسسؤملا راطا يف باونلا سلجم تاصاصتخا نع ملكت.12
 .2005ماعل يقارعلا روتسدلا قفو ةیروھمجلا سیئر باختنا طورش شقان .13

Indicative Contents

 ةيداشرلإا تايوتحملا

.يلیاميداشرلإاىوتحملانمضتی
ايخيرات قارعلل ᣒᢝايسلاروطتلا ويروهمجلاو ᣟᢝلملا ماظنلاموهفم

᠍
 

افيرعت ،يروهجلا ماظنو ᣟᢝلملا ماظنلا  فيرعتو  مكحلا ماظن  فيرعت لوانتي
᠍

ايوغل 
᠍

ايحلاطصاو 
᠍

ايئارجاو 
᠍

،
ᣑᡧيراتلا روطتلا  مث ،قارعلا ةلود سيسأت

ᢝ ولأا ةيملاعلا برحلا دعب  نم ،قارعللᣠ  ثادح لأاب ا᠍رورم  
  زكرمت نع  قثبنا امو ،مكحلا ᣠإ دئابلا ثعبلا بزح لوصو  مث نمو ،ةيركسعلا تابلاقنلااو تاروثلاو
)تاعاس5( .ةيروتاتكدلاو دادبتسلاا ةسراممو ةطلسلاب طسمتو
 ᣝᢝاᣂᡨشلاا ᣍᢔᢝرعلا ثحبلا بزح سيسأت
ᣚᡧ ثعبلا بزح ᣓᢝيسأت خــــيرات  لوانتي

ᢝ بزحلل عرف  سيسأت مث نمو  1946  ةنس ايروس ᣚᡧ
ᢝ ةنس قارعلا

 .)ناتعاس( .1952
  مئارجلاو تاكاهتن لاا
  ةميرجل هباكترا نم ᣢᢝخادلا ىوتسملا ᣢع دئابلا ثعبلا بزح ماظن تاكاهتنا نم روصو لاكشا  لوانتي
ᣂᢕثكلا مادعاو اهتاطاشن ةسرامم نم ةيسايسلا بازحلاا عنمو يوايميكلا فصقلاو لافنلااو ليجدلا
 .)تاعاسᣌᢕᡧ . )3ضراعملانم
 ᣐᢔᢝراخلا ىوتسم ᣢع مئارج
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ᣚᡧ دئابلا ثعبلا بزح ماظن اهسرام ᣎᡨᢝلا تاكاهتنلااو مئارجلا  لوانتي
ᢝ راوجلا لودلا عم هتاقلاع  

ᣍᡧامثل ةيناريلاا ةيقارعلا برحلا لثم ةيملاعلاو ةيميلقلااو
ᢝ ةلود للاتحاو وزغو  1988-1980  تاونس  

 .)تاعاس4( .بناجلاا ᣌᢕᡧيسايسلا لايتغاو نجس نع لاضف1990ةنس تيوكلا

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies
.لیلحتلاو حرشلاب ةبوحصملا ةرضاحملا.1
.ةیشاقنلا ةقلحلا.2
.ثوحبلاو ریراقتلا.3
. )تنیوبروب(حئارش ربع ةداملا ضرع.4
.ةبوجلااو ةلئسلاا.5
.ةیفصلا ةكراشملا.6

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
33

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
2

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلالمحلا
17

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
1

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᣢᢝكلا ᣒᢝاردلا لمحلا
50

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلأا جاهنملا

Week Material Covered

Week 1 دئابلا ثعبلابزح فادھاو سیسأت نع رصتخم ةذبن
Week 2 قارعلا يف يروھمجلا دھعلاو يكلملا دھعلا
Week 3 قارعلا يف ةماعلا تایرحلاو قوقحلل ثعبلا بزح ماظن تاكاھتنا
Week 4  يقارعلا عمتجملا يف يثعبلا ماظنلا تایكولس رثا
Week 5  ةیدادبتسلااةسایسلا ةبراحم يف قارعلا يف ةیلاقتنلاا ةلحرملا رثا
Week 6 بعشلا ءانبأ دض قارعلا يف يثعبلا ماظنلا اھلمعتسا يتلا ةیعامتجلااو ةیسفنلا تایللآا
Week 7  قارعلا يف ثعبلا بزح ماظن دھع يف ةلودلاو نیدلا
Week 8  قارعلا يف ثعبلا بزح ماظن دھع يف عمتجملا ةركسعو ملاعلااو ةفاقثلا
Week 9  قارعلا يف ثعبلا بزح ماظن دھع يف ناكسلاو ةئیبلا ىلع بورحلاوعمقلا رثا

Week 10  قارعلا يف ثعبلا بزح ماظن دھع يف ةیرسقلا ةرجھلاو راوھلاا فیفجت
Week 11  قارعلا يف ثعبلا بزح ماظن دھع يف ةیناویحلاو ةیعارزلا ةئیبلا ریمدت
Week 12  قارعلا يف ثعبلابزح ماظن دھع يف ةیعامجلا رباقملا ةمیرج
Week 13 قارعلا يف ثعبلا بزح ماظن دھع يف لافنلاا ةمیرج
Week 14 قارعلا يف ثعبلا بزح ماظن دھع يف ةجبلح ةنیدم فصق ةمیرج
Week 15  قارعلا يف دئابلا ثعبلا بزح ماظن دھع يف بعشلا ءانبأ نیب يفئاطلاو يرصنعلا زیمتلا

Delivery Plan (Weekly Lab. Syllabus)
 ᣂᢔتخملل ᣘᢝوبسلاا جاهنملا

Week
Material Covered   لا

 دجوي

Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
 سيردتلاوملعتلا رداصم

Text Available in the Library?

Required Texts   ةرازو /قارعلا ةیروھمج / قارعلا يف دئابلا ثعبلا بزح مئارج جاھنم  1
  ،ةعباتملاو طیطختلاو تاساردلا ةرئاد ,يملعلا ثحبلاو يلاعلا میلعتلا

Yes
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 .2023,دادغب

بزح مئارج  ةساردل يفرعملا سیسأتلا ,قوتعم يداھلادبعو رصان سیق  -2
،فرطتلا مئارج قیثوتل يقارعلا زكرم  ,)ة ماع ةمدقم( قارعلا يف ثعبلا
.2023,دادغب

Yes

Recommended

Texts

ᣚᡨارعلا روتسدلا .1
ᢝ دادغب ،ءارزولا سلجمل ةماعلا ةناملاا ،2005ماعل مئادلا،  

2006. 

Yes

Yes

Websites
https://www.google.com

/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.youtube.

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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.com/
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MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Calculas Module Delivery

Module Type ☒ Theory
☐ Lecture
☐ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code

ECTS Credits

SWL (hr/sem)

Module Level UGx11  1 Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Zinah Falih Salih e-mail Zn_f2020@uomosul.edu.iq

Module Leader’s Acad. Title LECTURER Module Leader’s Qualification M.Sc.

Module Tutor e-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module N/A Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1- Giving an introduction to different types of functions and their basic
concepts so that the student can develop the basic concepts in calculus,
such as limits, continuity, derivatives, and integrals.

2- The student learns how to solve mathematical problems by applying
the laws given to him

3- Practical examples and several problems are taken that the student
stopped solving during the middle school stage.

4- Developing the concept of differentiation, new methods of derivation,
and studying many types of functions and their behavior.

5- The student learns about other types of functions that he did not
discuss in the preparatory stage, such as hyperbolic trigonometric
functions and methods of deriving them.

6- Developing the student’s concept of integration.
7- The student learns how to solve mathematical problems by applying

the laws given to him
8- Practical examples and several problems were taken, which the student

had stopped solving in the middle school stage.
9-Developing the concept of integration and finding different ways to
integrate complex functions that are difficult to integrate using the usual
methods.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. study the functions and the domain .
2.  evaluation the range of functions and their drawing.
3. A study of the limits.
4. A continuity study.
5. Derivability.
6. A study of the derivation of the transcendental exponential ,trigonometric and
natural logarithm functions.
7. By studying integrations, student can enhance your knowledge of functions,
limits, derivatives, and the relationship between them.

8. Mastery of Integration Techniques: Integration involves various methods
and techniques such as integration by parts and partial fractions, Studying
integrations allows you to become proficient in these techniques, enabling the
student to handle different types of integrals effectively.

9. Mastery of Integration Techniques: Integration involves various methods
and techniques such as substitution, integration by parts, partial fractions, and
trigonometric substitutions. Studying integrations allows you to become
proficient in these techniques, enabling the student to handle different types
of integrals effectively.
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Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

The main strategy that will be adopted in the delivery of this unit is to encourage

students to participate in the exercises, while improving and expanding their critical

thinking skills at the same time. This will be achieved through classes and interactive

tutorials and by looking at the types of simple experiments that include some

sampling activities that are of interest to the students.

Mathematics, including calculus, requires practice to reinforce understanding and

develop problem-solving skills. Work through a variety of problems, both from your

textbook and supplementary resources. Start with simple problems and gradually

increase the difficulty level.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
Structured SWL (h/w)

 ايعوبسأبلاطلل مظتنملا ᣒᢝاردلا لمحلا

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
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Module Evaluation

 ةيساردلاةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 3 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 9 LO #1 - #7

Final Exam 3hr 60% (60) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلأا جاهنملا

Week Material Covered

Week 1 definition of the function and Finding Domain and Range of the functions with different
techniques.

Week 2 Limit+ Limits Involving Infinity+ Continuity.

Week 3 Derived using definition and laws of derivation with examples.

Week 4 Trigonometric functions and their Derivatives.
Week 5 Graphing trigonometric functions.
Week 6 Exponential functions and their Derivatives.
Week 7 Logarithmic functions and their Derivatives.
Week 8 Inverse trigonometric functions and their Derivatives.
Week 9 Hyperbolic functions.

Week 10 Integration of trigonometric functions.

Week 11 Integration of exponential functions of base e and base a.

Week 12 Integration of natural logarithm functions.

Week 13 Integration methods+ Integration by part.

Week 14 Integration of the functions 𝑠𝑖𝑛𝑛(𝑥)𝑎𝑛𝑑 𝑐𝑜𝑠𝑛(𝑥).
Week 15 Integration of the functions 𝑡𝑎𝑛𝑛(𝑥)𝑎𝑛𝑑 𝑐𝑜𝑡𝑛(𝑥) and Integration of the functions

𝑠𝑒𝑐𝑛(𝑥)𝑎𝑛𝑑 𝑐𝑠𝑐𝑛(𝑥).
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Delivery Plan (Weekly Lab. Syllabus)   N/A
 ᣂᢔتخملل ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

لماكتلاو لضافتلا نابسح1982/  لولاا ءزجلا/ لسرب .يأ-1
./ةیلیلحتلاةسدنھلا عم

2- George B. Thomas, Jr. Massachusetts

‘’ INSTRUCTOR’S SOLUTIONS MANUAL SINGLE VARIABLE ‘’

3-Calculus 11th Thomas

Yes

yes

Yes

Recommended

Texts

حیرلا به يلاعلا دبع دمحا.د و ةنيهج دمحم ناضمر .د-1

.ةدحʱملا دیدجلاباʱؔلا راد/ لولاا ءʜجلا/ لماʱؔلاو لضافʱلا

2- ROBERT T. SMITH, ROLAND B. MINTON, ‘’ Calculus
Fourth Edition’’  2012

Yes

No

Websites https:// www.wolframalpha.com .

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملاديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (0-44) Considerable amount of work required

http://www.wolframalpha.com/
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MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information

 ةيساردلا ةداملا تامولعم

ةيساردلا ةداملا ناونع Module Delivery ةیئابرھك رئاود لیلحت

Core ةيساردلا ةداملا عون ☒ يرظن

☒ ةᣅᡧاحم

☒  ᣢᢝمع

☒ نيرامت

☐  ةسرامم

☐ ةيسارد ةقلح

ةداملادوك NRE2309

ECTS   ماظنلا  تادحو
ᣍᢔᢝ 7ورولأا

SWL (hr/sem) 175

ةداملا ىوتسم UGII ᣒᢝ 3اردلا لصفلا مقر

BSc-NRE مسقلا ةرادا ةيلكلا Type College Code

ةداملا سردم e-mail اللهدبع ᣎᢕحي ماستبا ibtisamyahya@uomosul.edu.iq

ةداملا سردمل ᣥᢝلعلا بقللا ةداملا سردمل ᣒᢝاردلا ليصحتلا سردم P hD.

  ةداملا عجارم
 ةيساردلا

e-mail اللهدبع ᣎᢕحي ماستبا ibtisamyahya@uomosul.edu.iq

Peer Reviewer Name e-mail

ةيملعلا ةنجللا

ةقفاوملا خــــيرات
01/02/2024 1.0 رادصلاا مقر

Relation with other Modules

 ىرخلأا ةيساردلاداوملا عم ةقلاعلا

دجوي لا ةيساسلأا تابلطتملا ةدحو  ᣒᢝاردلا لصفلا

ةكᣂᡨشملا تابلطتملا ةدحو دجوي لا  ᣒᢝاردلا لصفلا

mailto:ibtisamyahya@uomosul.edu.iq
mailto:ibtisamyahya@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

  رايتلا تاذ ةيئابرهكلا رئاودلا ليلحتل ةيساسلأا ئدابملاو ةيرظنلا سسلأاب بلاطلا فيرعت-1
 .ددᣂᡨملا رايتلاو رمتسملا

  لمحلاو تاثاحملاو تافثكملاو تامواقملا لثم ةيئابرهكلا رئاودلا تانوكمب بلاطلا فيرعت-2
 .اهᣂᢕغو
  باسحو اهلحل ةفلتخملا تايرظنلا مادختساو ةيئابرهكلا رئاودلا ليلحت نم بلاطلاᣌᢕᡧكمت-3
ᣚᡧ ةردقلاو تايتلوفلاو تارايتلا

ᢝ ملا رايتلاو رمتسملا رايتلا رئاودᣂᡨدد. 
 .يزاوتلاو ᣠᢝاوتلا رئاود طبر  ليلحت-4
 .فوشتᣂᢕكل رايتلاو دهجلا ᣌᢕᡧناوق لح-5
 ᣓᢝيطانغمورهكلا ثحلا فصو-6
 .بكاᣂᡨلا ةيرظنو نوترون ةيرظنو ᣌᢕᡧنيفيث ةيرظن مادختساب رئاودلا ليلحت-7
 .رايتلاو دهجلا مسقم دعاوق لحو ᣂᢕᡧيمت-8
 .يدقعلا ليلحتلاو ةكبشلاو رايتلا عرف ليلحت-9

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

ᣚᡧ
ᢝ ع ار᠍داق بلاطلا نوكي نأ بجي ،ةدحولا ەذه ةياهنᣢ: 

 .اهتانوكمو ةبوانتملا ةيئابرهكلا رئاودلا تايساسأ ᣢع فرعتلا.1
 ددᣂᡨملا رايتلا رئاود ᣢع فرعتلا .2
ᣚᡧ ةيئابرهكلا رئاودلا قرط قيبطت .3

ᢝتخملاᣂᢔتا. 
ةيباسحلا لئاسملا  لحل بسانملا ليلحتلا بولسأ ديدحت .4
ةددعتم قرطب ةيئابرهكلا رئاودلا ليلحت .5
 ددᣂᡨملا رايتلل ةيئابرهكلا  رئاودلا لح .6
 ةددعتملا ددᣂᡨملا رايتلا رئاود ليلحت قرط ᣌᢕᡧب  ة نراقملا.7
 ددᣂᡨملا رايتلاو رمتسملا رايتلا رئاود ليلحت قرط ᣌᢕᡧب  ة نراقملا.8

Indicative Contents

 ةيداشرلإا تايوتحملا

 .ᣢᢝي ام يداشرلإا ىوتحملا نمضتي

 :يرظن
  SIةيئابرهكلا تادحولا ماظن-1
 ؟تادحولل ᣠᢝودلا ماظنلا وه ام-2
ةطيسب ةيئابرهك ةرئاد-3
بوانتملاو رمتسملا  رايتلا-4
ةيساسلأا تاحلطصملا-5
 رئاودلا ليلحت-6
 ᣠᢝاوتلا طبررئاود-7
 ᣠᢝاوتلا ᣢع دهجلا رداصم-8
 دهجلل فوشᣂᢕك نوناق-9

 ᣠᢝاوتلاᣅانع لدابت-10
 دهجلا مسقم ةدعاق-11
 يزاوتلا  طبر رئاود-12
 ةيئابرهكلا ةيليصوتلاو ةيلكلا ةمواقملا-13
 ةيزاوتملا رئاودلا-14
ᣍ᡽ابرهكلا رايتللفوشᣂᢕك نوناق-15

ᢝ 
ᣍ᡽ابرهكلا رايتلامسقمةدعاق-16

ᢝ 
لئاسم-17
 ᣘᢝرفلا طبرلا رئاود ليلحت-18
  ةكبشلا ليلحت-19
  يدقعلا ليلحتلا-20
 بكاᣂᡨلا ةيرظن-21
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Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

  ،اهعاونأو اهتانوكم ᣦᢝ امو ةيئابرهكلا رئاودلا ميهافم حᣃᡫو فيرعتل مدختست :تاᣅᡧاحملا .1
ᣚᡧ بلاطلا كاᣃᡫلإ مدختست :ةيلعافتلا تاشقانملا .2

ᢝ كفتلاᣂᢕ رئاودلاب ةقلعتملا تلاكشملا لحو يدقنلا  
 .ةيعامجلا تاشقانملا للاخ نم ةيئابرهكلا

  رئاودلاب ةقلعتملا ميهافملل مهمهفو بلاطلا ةكراشم زيزعتل مدختست  :ةددعتملا طئاسولا رداصم .3
 .ةكرحتملا موسرلاو ويديفلا عطاقم للاخ نم ةيئابرهكلا

  مهمدقت ىدم لوح ةعجارلا ةيذغتلا ميدقتو بلاطلا ملعت سايقل مدختسي :ةعجارلا ةيذغتلاو مييقتلا .4
 .عــــيراشملاو تاناحتملااو تارابتخلاا للاخ نم

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
88

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ  بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
87

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᣢᢝكلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week  ةاطغملا داوملا

Week 1  ؟SIتادحو ةمئاق ᣦᢝ ام ،SIةيئابرهكلا تادحولا ماظن

Week 2  بوانتملاو ᣃᡫابملا رايتلا .ةلصلا تاذ ميهافملاو اهعاونأو اهتانوكم :ةيئابرهكلا رئاودلا

Week 3  ᣠᢝاوتلا ᣢع دهجلا رداصم ،ᣠᢝاوتلا رئاود ،رئاودلا ليلحت

Week 4  دهجلل فوشᣂᢕك نوناق

Week 5  ᣠᢝاوتلا طبرᣅانع لدابت

Week 6  دهجلا مسقم ةدعاق

Week 7  لئاسملالح

Week 8  ةمواقملاو ᣢᢝكلا ليصوتلا ،ةيزاوتملا ᣅانعلا

Week 9 ᣍ᡽ابرهكلا رايتلل  فوشᣂᢕك نوناق ،ةيزاوتملا رئاودلا
ᢝ 

Week 10 ᣍ᡽ابرهكلا رايتلامسقمةدعاق
ᢝ 

Week 11  لئاسملالح

Week 12  رايتلاليلحتلا عرف

Week 13  ةكبشلا ليلحت

Week 14 يدقعلا ليلحتلا

Week 15  بكاᣂᡨلا ةيرظن

Week 16 ᣍ᡽اهن ناحتمإ
ᢝ 

Delivery Plan (Weekly Lab. Syllabus)

 ربتخملل يعوبسلاا جاھنملا

Week

Week 1
موا نوناق-1

Week 2
 يزاوتلاو يلاوتلا ىلع تامواقملا طبر-2

Week 3
فوشریك نوناق-3

Week 4
 رایتلاو دھجلا ئزجم ةبرجت-4

Week 5
 يقلحلا لیلحتلاةقیرط ةبرجت-5

Week 6
 ننیفیث ةیرظن ةبرجت-6

Week 7

Learning and Teaching Resources
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 سيردتلاو ملعتلا رداصم
Text Available in the Library?

Required Texts

1- Introduction circuit analysis, Tenth edition
2- Electronic Circuits: Fundamentals and Application. 2nd

edition. Michael Tootey, BA
3- Fundamentals of Electric Circuits: Firth Edition. Charles

K. Alexander & Matthew N. O. Sadiku

No

Recommended

Texts

1. A Textbook of Electrical Technology, Theraja. Vol. 2
2. ELECTRICAL CIRCUIT ANALYSIS. 2nd edition,

MAHADEVAN, K. ،CHITRA, C.
No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title
 لحʻʺ لا ʘعبلا بʜح ʦئاʛج

Crimes of the defunct Baath Party
Module Delivery

Module Type S ☒ Theory
☐ Lecture
☐Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code UMSCRE24S281

ECTS Credits 2.00

SWL (hr/sem) 50

Module Level UGx11  1 Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Salah Avdo Ali e-mail Salahavdo2@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Teacher Module Leader’s Qualification M.A.

Module Tutor e-mail

Peer Reviewer Name Assist Prof. Dr. Lamya
Adnan Sarsam e-mail lamyasarsam@uomosul.edu.iq

Scientific Committee Approval
Date 05/05/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module Semester

Co-requisites module Semester

mailto:Salahavdo2@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

  ᣎᡨᢝلا فادهلأا مها ةباتك متي
ةيساردلا ةداملا ەذه اهيطغت
  حضوت تارقف والمج لكشب
  قرطتلا متيس ᣎᡨᢝلا عيضاوملا
) اهتجلاعم و اهتسارد و اهيلا

A- Knowledge and understanding (cognitive objectives)
1- Knowing the history of the founding of the State of Iraq and contemporary political
developments.
2- Understanding the nature of the political system during the monarchy and
republican eras in Iraq.
3- Understanding the nature of the political, economic, social and cultural crimes
committed by the defunct Baath Party regime against the people of all components
during its era of rule.
4- Supporting the skills of understanding political issues, and enhancing interactive
education methods to enhance ways of participating in public affairs - citizenship -.
B - Subject-specific skills (course-specific skills objectives)
B1 - The student acquires the skills of negotiation, communication, and exchanging
opinions with others.
B2 - The student acquires the skills of constructive, purposeful dialogue.
B3 - The student acquires the skills to confront any situation and express his opinion
with courage and self-confidence.
C- Thinking skills
C1- Analytical skills.
C2- Skills for employing the vocabulary you have learned in practice by studying
specific real-life problems.
C3- Forecasting skills and future studies of democratic systems.
D - General and transferable skills (other skills related to employability and personal
development).
D1- The ability to work as a team.
D2- Interaction with the work team to achieve the required skills.
D3- The ability to make a theoretical presentation of some topics related to the
subject’s vocabulary.
D4- Acquiring the skills of scientific analysis of any political phenomenon related to
violations of the ruling regime.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

  وا تاجرخمُلا مها ةباتك متي
كلا و جتانلا

᠐
  متي يذلا ᣥᢝلعلا م

ᣚᡧ سيردتلل همادختسا
ᢝ ەذه  

  ةلئسأ لكش ᣢع ةداملا
  ةداملا جاهنم صخت ةيساسأ
  ەذه لقت لا نا بجي و هلمكأب

  ددعلا ةيحان نم تاجرخمُلا
نع 6   نا لضفي و تاجرخمُ

 .ةساردلا عيباسأ ددعب نوكت

1 .Define the following concepts: human rights, the International Charter, democracy,
democratization, and democratic transformation. 
2 .Explain the importance of political and civil rights.
3 .Mention the most important provisions of international human rights conventions
regarding the right to life.
4 .Talk briefly about the types of economic, social and cultural rights. 
5 .Discuss the guarantees contained in the Iraqi Constitution of 2005 regarding human
rights .
6 .Identify the most important characteristics of a democratic system
8 .Explain the types of democracy, then explain the most important types that are
applicable in practice. 
9 .Enumerate and explain the types of electoral systems. 
10 .  Discuss the functional framework of the legislative authority within the institutions
of the Iraqi political system according to what was stated in the 2005 Constitution. 
11 .  Determine the structural framework of the executive institution in the Iraqi
political system according to the 2005 Constitution. 
12 .  He talked about the powers of the House of Representatives within the framework
of the legislative institution.
13 .  Discuss the conditions for electing the President of the Republic according to the
Iraqi Constitution of 2005. 

Indicative Contents Instructional content includes the following. 



3

 ةيداشرلإاتايوتحملا

  نيوانعلا مها ةباتك متي
لكشب عيضاوملل ةيسيئرلا
  ةفاك لمشت ᣎᡨᢝلا و لسلستم

  جاردإ عم اهــيوتحت ᣎᡨᢝلا تارقفلا
  ذيفنتل ةبولطملا تاعاسلا ددع

.ةرقف لك

The concept of the monarchy and republican system and the political
development of Iraq historically
The definition of the system of government and the definition of the monarchy
and the republican system deal, linguistically, terminologically and
procedurally, with the establishment of the State of Iraq, then the historical
development of Iraq, after the First World War through the events, revolutions
and military coups, and then the arrival of the defunct Baath Party to power,
and what emerged from the concentration and consolidation of power. And the
practice of tyranny and dictatorship. (5 hours)
Establishment of the Arab Socialist Research Party
It deals with the history of the founding of the Baath Party in Syria in 1946 and
then the establishment of a branch of the party in Iraq in 1952. (Two hours).
Violations and crimes
It deals with forms and images of the defunct Baath Party regime’s violations
at the internal level, including committing the crimes of Dujail, Anfal,
chemical bombing, preventing political parties from carrying out their
activities, and executing many opponents. (3 hours).
Crimes at the external level
It deals with the crimes and violations committed by the defunct Baath Party
regime in its relations with neighboring, regional and global countries, such as
the eight-year Iran-Iraq war from 1980-1988, the invasion and occupation of
the State of Kuwait in 1990, as well as the imprisonment and assassination of
foreign politicians. (4 hours).

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

  صخلم ةباتك متي
  يتلا ةیسیئرلا ةیجیتارتسلاا

  هذھ میدقت يف اھینبت متیس
ةداملا

1. The lecture is accompanied by an explanation and
analysis. 

2. Discussion panel. 
3. Reports and research. 
4. Presentation of the material via PowerPoint slides.
5. Questions and answers.
6. Class participation.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
32

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
1

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
18

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
1

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᣢᢝكلا ᣒᢝاردلا لمحلا
50
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Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلأا جاهنملا

Week Material Covered

Week 1 A brief overview of the founding and goals of the defunct Baath Party
Week 2 The royal era and the republican era in Iraq
Week 3 The Baath Party regime’s violations of public rights and freedoms in Iraq
Week 4 The impact of the Baathist regime’s behavior on Iraqi society
Week 5 The impact of the transitional phase in Iraq on combating authoritarian politics

Week 6 The psychological and social mechanisms used by the Baathist regime in Iraq against the
people

Week 7 Religion and the state during the era of the Baath Party regime in Iraq

Week 8 Culture, media, and the militarization of society during the era of the Baath Party regime in
Iraq

Week 9 The impact of repression and wars on the environment and population during the era of the
Baath Party regime in Iraq

Week 10 Draining of the marshes and forced migration during the era of the Baath Party regime in Iraq

Week 11 Destruction of the agricultural and animal environment during the era of the Baath Party
regime in Iraq

Week 12 The crime of mass graves during the era of the Baath Party regime in Iraq
Week 13 The Anfal crime during the era of the Baath Party regime in Iraq
Week 14 The crime of bombing the city of Halabja during the era of the Baath Party regime in Iraq

Week 15 Racial and sectarian discrimination among the people during the era of the defunct Baath
Party regime in Iraq
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Delivery Plan (Weekly Lab. Syllabus)
 ᣂᢔتخملل ᣘᢝوبسلاا جاهنملا

Week
Material Covered   لا

 دجوي

Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
 سيردتلاوملعتلا رداصم

Text Available in the Library?

Required Texts

  ةرازو /قارعلا ةیروھمج / قارعلا يف دئابلا ثعبلا بزح مئارج جاھنم  1
  ،ةعباتملاو طیطختلاو تاساردلا ةرئاد ,يملعلا ثحبلاو يلاعلا میلعتلا
 .2023,دادغب

بزح مئارج  ةساردل يفرعملا سیسأتلا ,قوتعم يداھلادبعو رصان سیق  -2
،فرطتلا مئارج قیثوتل  يقارعلا زكرم  ,)ة ماع ةمدقم( قارعلا يف ثعبلا
.2023,دادغب

Yes

Yes

Recommended

Texts

ᣚᡨارعلا روتسدلا .1
ᢝ دادغب ،ءارزولا سلجمل ةماعلا ةناملاا ،2005ماعل مئادلا،  

2006. 

Yes

Yes

Websites
https://www.google.com

/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.youtube.

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (0-44) Considerable amount of work required

https://www.google.com/
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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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

ةداملا ناونع
ةیئابرھكلا تایساسا ةيساردلا Module Delivery

Core ةيساردلا ةداملا عون ☒ يرظن
☒ ةᣅᡧاحم
☒  ᣢᢝمع
☒ نيرامت
☐  ةسرامم
☐ ةيسارد ةقلح

ةداملادوك NRE1205
ECTS   ماظنلا  تادحو

ᣍᢔᢝ 8ورولأا

SWL (hr/sem) 200

ةداملا ىوتسم UGx11 1 ᣒᢝ 2اردلا لصفلا مقر

BSc-NRE مسقلا ةرادا ةيلكلا Type College Code

ةداملا سردم e-mail اللهدبع ᣎᢕحي ماستبا ibtisamyahya@uomosul.edu.iq

ةداملا سردمل ᣥᢝلعلا بقللا ةداملا سردمل ᣒᢝاردلا ليصحتلا سردم P hD.

  ةداملا عجارم
e-mail اللهدبع ᣎᢕحي ماستبا ةيساردلا ibtisamyahya@uomosul.edu.iq

Peer Reviewer Name e-mail

ةيملعلا ةنجللا

ةقفاوملا خــــيرات
01/02/2024 1.0 رادصلاا مقر

Relation with other Modules

 ىرخلأا ةيساردلاداوملا عم ةقلاعلا

دجوي لا ةيساسلأا تابلطتملا ةدحو  ᣒᢝاردلا لصفلا

ةكᣂᡨشملا تابلطتملا ةدحو دجوي لا  ᣒᢝاردلا لصفلا

mailto:ibtisamyahya@uomosul.edu.iq
mailto:ibtisamyahya@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

  ةيئابرهكلا تايمكلا ᣢع فرعتلا-1
 .ةداملا ةينب مهف-2
3-ᣃᡫكللإاب دوصقملاو ءابرهكلا موهفم حᣂᡨرحلا نو. 
  .ةكرحتملاوةنكاسلا  تا رايتلا ᣌᢕᡧب ᣂᢕᡧيمتلا-4
 .ةردقلاو لغشلاو دهجلاو رايتلا ميهافم نع ᣂᢔعي-5
  .ددᣂᡨملا رايتلاو ᣃᡫابملا رايتلا فيرعت-6
 .دهجلا قرفو ةيئابرهكلا ةعفادلا ةوقلا فصو-7
  .دهجلاو رايتلاو ةمواقملا ᣌᢕᡧب ةقلاعلا فصي-8
 .ةيئابرهكلا ةقاطلا باسح-9

 ᣓᢝيطانغمورهكلا ثحلا فصو-10
 )دلومو كرحم( ددᣂᡨملا رايتلا ةلآو )دلومو كرحم( رمتسملا رايتلا ةلآ ᣌᢕᡧب ᣂᢕᡧيمتلا-11
12-ᣃᡫةيماودلا تارايتلا ح 
 .ددᣂᡨملا رايتلاو رمتسملا رايتلا ᣌᢕᡧب ᣂᢕᡧيمتلا-13
ددᣂᡨلاوتقولا ᣂᢕᡧيمت-14
 .عــبرملا ةميق طسوتم رذج باسح-15
ᣚᡧ ةمواقملاو دهجلاو رايتلا داجيإ-16

ᢝ ةطيسبلا رئاودلا. 

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

ᣚᡧ
ᢝ ع ار᠍داق بلاطلا نوكي نأ بجي ،ةدحولا ەذه ةياهنᣢ: 

ᣍ᡽ايᣂᢕᡧفلا ᣎᡧعملا مهف .1
ᢝةيئ ابرهكلارئاوادلا  فصول ةمدختسملاتاحلطصملل.  

   .ةرذلل ةيسيئرلا ءازجلأا مهف .2
 .لزاوعلاو تلاصوملا ەابشأو تلاصوملا ᣌᢕᡧب تافلاتخلاا ᣂᢕᡧمي.3
ᣚᡧ ةيساسلأا تايمكلا ᣢع فرعتلا .4

ᢝ رايتلاو دهجلا لثم ةيئابرهكلا رئاودلا. 
ᣍ᡽ابرهكلا رايتلاو دهجلا :ةيئابرهكلا ةرئادلل ةثلاثلا  ةيساسلاا تاملعملا  طبر .5

ᢝ نم ةيئابرهكلا ةمواقملاو  
  .موأ نوناق للاخ
  .ةيئابرهكلا  ةرئادلا طوᣃᡫوصئاصخ باسحل ەلاعأ ةروكذملا ةثلاثلا تاملعملا مادختسا ةيفيك كردأ .6
  .ةيئابرهكلا ةقاطلا باسحل ەلاعأ ةروكذملا تاملعملا مادختسا ةيفيك كاردإ .7
 .تادلوملاو تلاوحملاو ᣓᢝيطانغمورهكلا ثحلل ةيساسلأا ةفرعملا مهف .8
 ᣓᢝيطانغمورهكلا ثحلل ᣂᡧᡧيلو ياداراف ᣌᢕᡧناوق ركذي.9

ةماودلاتارايتلامهف .10
 ددᣂᡨملا رايتلا تايساسأ ديدحت .11

Indicative Contents

 ةيداشرلإا تايوتحملا

 .ᣢᢝي ام يداشرلإا ىوتحملا نمضتي

 :ةيرظنلا
 ةنحشلا ،تانوᣂᡨكللإا ،تارذلا .1
 لزاوعلاو تلاصوملا .2
ᣍ᡽ابرهكلا  رايتلا.3

ᢝ 
 دهجلا .4
 ةوقلا .5
ةمواقملا .6
ةيسيطانغمورهكلاو ةيسيطانغملا .7
ةمواقملاوةيئابرهكلا ةرئادلا تانوكم .8
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 ᣓᢝيطانغمورهكلا ثحلا .9
 ᣓᢝيطانغمورهكلا ثحلل ياداراف نوناق .10
 ᣓᢝيطانغمورهكلا ثحلل ᣂᡧᡧيل نوناق .11
 ةماودلاتارايتلا.12
 ةيئابرهكلا تلاوحملا .13
ᣍ᡽ابرهكلادلوملا.14

ᢝ 
  ددᣂᡨملا رايتلا .15
تاجوملا عاونا.16
 ةيبيجلاتاجوملل  ددᣂᡨلاو تقولا .17
 ةيبيجلا ةجومللRMSةميق .18
 روطلا.19

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

 .ةيئابرهكلل ةيساسلأاميهافملاحᣃᡫو فيرعتلل مدختست :تاᣅᡧاحملا.1
ᣚᡧ بلاطلا كاᣃᡫلإ مدختست :ةيلعافتلا تاشقانملا.2

ᢝ كفتلاᣂᢕ ةقلعتملا تلاكشملا لحو يدقنلا  
 .ةاكاحملاو ةلاحلا تاساردو تارظانملاو ةيعامجلا تاشقانملا للاخ نم ءابرهكلاب

  نم ءابرهكلاب ةقلعتملا ميهافملل مهمهفو بلاطلا ةكراشم زيزعتل مدختست :ةددعتملا طئاسولا دراوم.3
 .ةاكاحملاو ةكرحتملا موسرلاو ويديفلا عطاقم للاخ

  نم مهمدقت لوح ةعجارلا ةيذغتلا ميدقتو بلاطلا ملعت سايقل مدختسي :ةعجارلا ةيذغتلاو مييقتلا.4
 .عــــيراشملاو تاناحتملااو تارابتخلاا للاخ

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
108

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
7

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
92

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᣢᢝكلا ᣒᢝاردلا لمحلا
200

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7
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Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1  ةرذلا ةيرظنو ةيساسلأا ئدابملا ،ةيئابرهكلا تادحولا ماظن

Week 2  رايتلا ،ءابرهكلا عاونأ،داوملا عاونأ

Week 3  ةيئابرهكلا ةوقلا رداصم ،دهجلا قرفو ةيئابرهكلا ةعفادلا ةوقلا ،دهجلا

Week 4 ةيئابرهكلا ةقاطلا

Week 5  ةيئابرهكلا ةيليصوتلاو ةيمواقملا ،)موأ نوناق( ةيمواقملاو ةمواقملا

Week 6  ᣓᢝيطانغمورهكلاثحلا ،ةيسيطانغمورهكلاو ةيسيطانغملا

Week 7  ᣓᢝيطانغمورهكلا ثحلل ياداراف نوناق

Week 8  يديإ تارايت ،ᣓᢝيطانغمورهكلا ثحلل ᣂᡧᡧيل نوناق

Week 9  ةماودلاتارايتلا

Week 10  ةيئابرهكلا  لوحملا

Week 11  ةيئابرهكلا  لوحملا

Week 12  ةيئابرهكلا  تادلوملا

Week 13 ةيبيجلاةجوملا ددرتونمز  ،تاجوملا لاكشأ،بوانتملا رايتلا

Week 14  روطلا،ةيبيجلا ةجومللRMSةميق

Week 15 ᣍ᡽اهن ناحتمإ
ᢝ 

Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week

Week 1 هيفرط ᣌᢕᡧب دهجلا قرفو ᣌᡨᡧسغنتلاطيخ ᣂᢔع راملا رايتلا ᣌᢕᡧب ةقلاعلا داجيإ:1لمعم

Week 2 ةنكاسلا ءابرهكلا :2لمعم

Week 3 .نوتستيو ᣄج مادختساب ةلوهجملا ةمواقملا ةميق ديدحت :3لمعم

Week 4  ةيراطبلل.E. M. Fديدحت :4لمعم
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Week 5  ةيئابرهكلا تلاوحملا :5لمعم

Week 6  ةيئابرهكلا  تلاوحملا ةءافك :6لمعم

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1- Fundamentals of Electric Circuits , Charles K. Alexander |
Matthew n. o. Sadiku. FiFth Edition

2- Fundamental Electrical and Electronic Principles ,

Christopher R Robertson, Third Edition

No

Recommended

Texts

1. ELECTRICAL FUNDAMENTALS COMPETENCY, Industry
Training Authority of BC. LibreTexts TM

2. Basic Principles of Electricity, by Prof. Dr. Osman
SEVAİOĞLU Electrical and Electronics Engineering
Department.

No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Environmental Pollution Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☐ Lab
√☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE11004
ECTS Credits 6

SWL (hr/sem) 150

Module Level UGx11UGI Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Hamid Abdulla Saleh e-mail hamid.abdulla@uomosul.edu.iq

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:hamid.abdulla@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

Here are some basic objectives for a calculus course:

1. Develop an understanding of the causes, effects, and prevention of environmental
pollution.
2. Explore the different types of environmental pollution, including air pollution,
water pollution, soil pollution, and noise pollution.
3. Understand the impact of pollution on human health, ecosystems, and the
environment as a whole.
4. Learn about the laws and regulations related to environmental pollution and their
implementation.
5. Understand the role of technology and innovation in preventing and mitigating
environmental pollution.
6. Develop critical thinking skills to evaluate and analyze environmental pollution
problems and propose solutions.
7. Foster a sense of responsibility and commitment to environmental sustainability
and protection.
8. Develop communication and collaboration skills to work effectively with others to
address environmental pollution issues.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Identify the different types of environmental pollution, their sources, and their
effects on human health and the environment.
2. Understand the scientific concepts, principles, and theories related to
environmental pollution.
3. Analyze and evaluate environmental pollution problems using critical thinking skills
and scientific methods.
4. Develop strategies and solutions to prevent and mitigate environmental pollution.
5. Evaluate the effectiveness of current environmental policies and regulations
related to pollution control and propose improvements.
6. Understand the role of technology and innovation in preventing and mitigating
environmental pollution.
7. Develop communication and collaboration skills to work effectively with others to
address environmental pollution issues.
8. Understand the ethical and social implications of environmental pollution and the
importance of environmental sustainability.
9. Apply knowledge and skills gained in the course to real-world environmental
pollution problems.
10. Foster a sense of responsibility and commitment to environmental protection and
sustainability.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Principal  layers of atmosphere, Earth atmosphere layers specification ,Pollution
definition, Pollutants, Point and nonpoint source pollution, Balance of nature,
Pollution sources effects, Air pollution, Principal stationary pollution sources, world's
population, Aerosol Atmospheric particulate matter.
Subtypes of atmospheric particle matter include, Black carbon, Effects of particle
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matter on health, Size, shape and solubility matter, Health problems, Smog
What Is Smog, Summer smog, Winter smog, How Can I Protect Myself from Smog.
Ozone, What is a temperature inversion, Global warming, Non-greenhouse gases,
Two theory about Global Warming, -Is Global Warming Real, Global Warming isn’t
Real, Important consideration for dealing with air pollution, Pollutant dilution by
chimney, Construction of chimneys, Chimney draught or draft, contamination of the
soil(soil pollution).
Water pollution, Classification of water pollution, Groundwater pollution, Common
sources of water pollution, Organic, inorganic and macroscopic water contaminants,
Thermal pollution of water, Measurement of water pollutants, Pollution control
devices(strategies), Pollution with Oil spill, Sources and rate of oil spill occurrence,
Effects of oil spill on the environmental, United Nations Climate Change conference,
The Kyoto Protocol, Doha Amendment, The Paris Agreement, How are countries
supporting one another?

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to nuclear
energy and electricity generation from reactors.

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions,
debates, case studies, and simulations.

3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to nuclear energy through
videos, animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
78

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلالمحلا
72

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
150

Module Evaluation

 ةيساردلا ةداملا مييقت
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As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week      Material Covered

We Week 1
Principal  layers of atmosphere, Earth atmosphere layers specification ,Pollution definition,

Pollutants.

Week2
Point and nonpoint source pollution, Balance of nature, Pollution sources effects, Air pollution,

Principal stationary pollution sources.

Week 3  world's population, Aerosol Atmospheric particulate matter,  Tutorial.

Week 4
Subtypes of atmospheric particle matter include, Black carbon, Effects of particle matter on health,

Size, shape and solubility matter.

Week 5
Health problems, Smog

What Is Smog, Summer smog, Winter smog, How Can I Protect Myself from Smog.

Week 6 Ozone, What is a temperature inversion,  Tutorial

Week 7 Mid Exam ,Global warming, greenhouse gases Non-greenhouse gases

Week 8 Two theory about Global Warming, -Is Global Warming Real, Global Warming isn’t Real,

Week 9
Important consideration for dealing with air pollution, Pollutant dilution by chimney, Construction

of chimneys,

Week 10 Chimney draught or draft, contamination of the soil(soil pollution), Tutorial

Week 11
Water pollution, Classification of water pollution, Groundwater pollution, Common sources of

water pollution, Organic, inorganic and macroscopic water contaminants.

Week 12
Thermal pollution of water, , Pollution control devices(strategies), Pollution with Oil spill, Sources

and rate of oil spill occurrence, Effects of oil spill on the environmental.

Week 13
United Nations Climate Change conference, The Kyoto Protocol, Doha Amendment, The Paris

Agreement, How are countries supporting one another? ,  Tutorial .
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Week 14 Presentation of scientific videos of the material with collective participation.

Week 15 Presentation of scientific videos of the material with collective participation.

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1. "Pollution – Definition from the Merriam-Webster

Online Dictionary". Merriam-webster.com. 2010-08-

13. Retrieved 2010-08-26.

2. Carrington, Damian (October 20, 2017). "Global

pollution kills 9m a year and threatens 'survival of

human societies'". The Guardian. Retrieved October

20, 2017

No

Recommended

Texts

1. Patrick Allitt, A Climate of Crisis: America in the Age of

Environmentalism (2014) p 206.

2. Gabbatiss, Josh (July 18, 2018). "Meat and dairy

companies to surpass oil industry as world's biggest

polluters, report finds". The Independent. Retrieved

June 29, 2019.

No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Solar Cell Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE36025

ECTS Credits 7

SWL (hr/sem) 175

Module Level UGIII Semester of Delivery 6

Administering Department BSc_NRE College

Module Leader Huda M. Muneer Abd Alqader e-mail hu.muneer@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification PhD.

Module Tutor Mohammed Mahmood e-mail @uomosul.edu.iq

Peer Reviewer Name e-mail

Scientific Committee
Approval Date 08/05/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلاداوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:hu.muneer@uomosul.edu.iq
mailto:ibtisamyahya@uomosul.edu.iq


2

Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1- To introduce solar energy as an alternative and sustainable energy source.
2- To learn about solar cell as a device that used to convert directly the sunlight

to electricity.
3- To perform different type of solar cell.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Investigates the concepts of semiconductors materials.
2. Defines the physical property of solar cell.
3. To learn working principles of solar cells.
4. Distinguish between solar cell types.
5. Students will gain knowledge on how to calculate the parameters for solar

cell efficiency.
6. Evaluation the experimental results as required.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Part A – Theoretical lectures
The element semiconductors, those composed of single species of atoms, such as
silicon (Si) and germanium (Ge), can be found in Column IV, the atoms in a silicon
lattice is surrounded by four nearest neighbors. Each atom has four electrons in the
outer orbit, and each atom shares these valence electrons with its four neighbors.
This sharing of electrons is known as covalent bonding, when a semiconductor is
doped with impurities, the semiconductor becomes extrinsic and impurity energy
levels are introduced. Figure 5a shows schematically that a silicon atom is replaced
(or substituted) by an arsenic atom with five valence electrons. The arsenic atom
forms covalent bonds with its four neighboring silicon atoms. The arsenic atom is
called a donor and the silicon becomes n-type because of the addition of the negative
charge carrier. [10 hrs]
The transport of carriers under the influence of an applied electric field produces a
current called the drift current, the carriers tend to move from a region of high
concentration to a region of low concentration. This current component is called the
diffusion current. To understand the diffusion process, let us assume an electron
density that varies in the x-direction, the process of introducing excess carriers is
called carrier injection, most semiconductor devices operate by the creation of
charge carriers in excess of the thermal equilibrium values. We can introduce excess
carriers by optical excitation or forward-biasing- a p-n junction. [8 hrs]
The Sun is the star at the center of the Solar System. It is like a ball of hot plasma,
heated by nuclear fusion reactions in its core, radiating the energy mainly as visible
light, ultraviolet light, and infrared radiation. It is the most important source of
energy for life on Earth. Its diameter is about 1.39 million kilometers; Latitude is the
geographical coordinate that specifies the north-south position of a point on the
Earth’s surface. Line of constant latitude run east-west and are measured in degrees.
[10 hrs]
p-n junctions are formed by joining n-type and p-type semiconductor
materials that are uniformly doped and physically separated before the
junction formed, while p-type material contains a large concentration of holes
with few electrons, the opposite is true for n-type material [8 hrs]
When electron hole pairs are created in the depletion region, they are
separated by the built-in electric field. Hence, the potential difference is
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limited by the built-in voltage. On the other hand, only photons with energies
larger than the band gap are absorbed in a semiconductor, and hence the
light-generated current decreases with the increase in the energy gap due to
the limited solar spectrum [3 hrs]

Part B – Practical labs
Deals with semiconductor materials as well as measuring some parameters such as
conductivity and resistivity. [18 hrs]
Determining the electrical and optical properties of p-n junction as solar cell,
description of I-V characteristics curve, series and shunt resistance, current, voltage,
fill factor maximum power point . [18 hrs ]

Learning and Teaching Strategies
 ميلعتلاوملعتلا تايجيتاᣂᡨسا

Strategies

Expanding students' perceptions about this science where students can develop a
complete project if they were immersed in the industry`.
In addition to that the student can distinguishing the types of solar cells through
observations of the properties and internal structures and their diagnosis. This will be
achieved through lectures, labs, and interactive tutorials .

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
7

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
4

Total SWL (h/sem)

 لصفلاللاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5
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Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Element semiconductors, compound semiconductors and intrinsic carrier concentration.

Week 2 Donors and acceptors and  carriers transport phenomena.

Week 3 Resistivity, diffusion current and Einstein relation.

Week 4 Current density equations, generation and recombination process.

Week 5 Direct, indirect, surface and Auger recombination.

Week 6 The characteristic of sun light.

Week 7 The black body radiation, the sun and its radiation and solar radiation at the Earth surface.

Week 8 Apparent motion of the sun, basic solar geometry, Earth’s tilt and latitude.

Week 9 Longitude, basic Earth-Sun angles, and derived Earth-Sun angles.

Week 10 Calculation solar position and absorption of light.

Week 11 p-n junctions, the structure of p-n junctions and the behavior of solar cell.

Week 12 Effect of light and spectral response.

Week 13 Effect of parasitic resistance.

Week 14 PV cell interconnection, module and circuit design.

Week 15 Component of PV systems, series and parallel connection in PV modules.

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

Sze, S. M., and Lee, M., (2012). Semiconductor devices:
Physics and technology, John Wiley and Sons, Inc.
Würfel, P. and  Würfel, U., (2016). Physics of solar cells, Wiley,
Germany.

Yes

No

Recommended

Texts

Dharmadasa, I., M., (2018). Advance in thin-film solar cells,
Pan Stanford publishing, Singapore.

No
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Li, S., S., (2006). Semiconductor Physical Electronics, Springer

science and business media, LIC. No

Websites

https://www.iop.org/explore-physics/physics-around-you/sustainable-building/solar-

panels#gref

https://www.coursera.org/learn/physics-silicon-solar-cells

https://www.un.org/en/development/desa/news/population/2015-

%20report.html.%20Accessed%209%20Apr,%202017

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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.iop.org/explore-physics/physics-around-you/sustainable-building/solar-panels#gref
https://www.iop.org/explore-physics/physics-around-you/sustainable-building/solar-panels#gref
https://www.coursera.org/learn/physics-silicon-solar-cells
https://www.un.org/en/development/desa/news/population/2015-%20report.html.%20Accessed%209%20Apr,%202017
https://www.un.org/en/development/desa/news/population/2015-%20report.html.%20Accessed%209%20Apr,%202017
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MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title General Chemistry I Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE1103
ECTS Credits 7

SWL (hr/sem) 150

Module Level UGx11 1 Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Lamya Adnan Sarsam e-mail lamyasarsam@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.

Module Tutor None e-mail lamyasarsam@uomosul.edu.iq

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 12/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:ibrahimshareefi@uomosul.edu.iq
mailto:ibrahimshareefi@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملافادهأ

The main objectives of a General Chemistry I module that covers the basics of general
Chemistry and how to solve their parameters include:

1. Understanding the basic principles of types of chemistry (Analytical chemistry,
organic chemistry, Physical Chemistry, and Inorganic chemistry), This
objective would cover the fundamental principles of these types of chemistry,
including the Classification of Analytical Chemistry, Qualitative Analysis, and
Quantitative Analysis.
Properties of Gas, Kinetic Molecular theory of gas, Types of carbon and hydrogen
atoms, and electronic structure of the atom.

2. Understanding Properties of Gas, Kinetic Molecular Theory of gas, Pressure and its
measurement, Relationship between pressure and volume, Boyle’s Law., Relationship
between Temperature and volume, Charles’s Law., Relationship between
Temperature and pressure, Gay- Lussac’s law, Vapor pressure & Boiling point, and
the principle of the first law of thermodynamics

3. Understanding Alkanes and the structure of alkanes, also types of carbon atoms
and hydrogen atoms, in addition to their physical properties, and study how to name
the alkanes.
Also Understanding Alkenes and their structure (Cis& Trans), and their physical
properties. and study how to name the alkenes, their structure, and their physical
properties.
Finally, study the third type of Alkynes and how to name them.
4. This objective would cover the electronic structure of the atom, and their theories
which are Classical theory, Bohr Theory, and Quantum theory, and also broach to a
practical example using quantum numbers.
In addition to study the Periodic Table of the Elements, Hybridization, Types of
Hybridization, and Applications of Hybridization.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

The students will be able to know:

1. How can they identify the qualitative of the material?
2. How can they identify the quantitative of the material?
3. Calculate the concentration in different types of Physical and chemical

Expression
4. Calculate the equivalent weight.
5. Solve the pH exercise.
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6. How can they name the alkane
7. How can they name the alkene
8. How can name the alkyne
9. Physical properties of alkane
10. Physical properties of alkene
11. Physical properties of alkyne
12. How to prepare the alkane.
13. Explain the Electronic structure of the atom. , Classical theory.

Bohr Theory. Quantum theory. Practical examples using quantum numbers.

14. Periodic Table of the Elements. Hybridization Types of Hybridization
1- sp Hybridization, 2- sp2 Hybridization, 3- sp3 Hybridization

15. Applications of hybridization include:
1. Linear molecule
2. Trigonal planar molecules
3-.Tetrahedral molecules.
16. Understanding Properties of Gas, Kinetic Molecular Theory of gas, Pressure

and its measurement, Relationship between pressure and volume, Boyle’s
Law., Relationship between Temperature and volume, Charles’s Law.,
Relationship between Temperature and pressure, Gay- Lussac’s law, Vapor
pressure & Boiling point.

17. Statement of the first law of thermodynamics
- Conservation of energy.
- Energy can neither be created nor destroyed but it can change forms.
-Total amount of energy in a closed system remains constant

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
-Define Analytical Chemistry, Steps of Analysis, Solutions., Standard Solutions,

Methods of Expressing Constant, Physical and Chemical Methods. [3hrs.]

- Aqueous Solution and chemical Equilibria, Equilibrium constant expression,

Chemical equilibrium. [3hrs.]

- Equilibrium constant expression, Solubility product constant, Dissociation constant.

, Buffer solutions, calculate buffer solution. [3hrs.]

- The common ion effect. [3hrs.]

Physical chemistry

- Properties of Gas, Kinetic Molecular Theory of gas. [3hrs.]
- Pressure and its measurement, Relationship between pressure and volume,
Boyle’s Law. [3hrs.]
- Relationship between Temperature and volume. Charles’s Law. , Relationship
between Temperature and pressure. Gay- Lussac’s law. [3hrs.]
- Vapor pressure and boiling point. [3hrs.]
- The first law of thermodynamics
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Organic Chemistry

- Alkane, Structure of alkane, Types of carbon atoms and hydrogen atoms, Physical
properties, Name of alkane. [6hrs.]

- Alkene, Structure of alkene (Cis& Trans), Structure of alkene, Physical properties
Name of alkene. [3hrs.]
-Alkynes, Structure of alkynes, Physical properties, Name of alkynes. [3hrs.]

Inorganic chemistry
Introduction , Electronic structure of the atom. , Classical theory .

-Bohr Theory . Quantum theory . Practical examples using quantum numbers .
[3hrs.]
-Periodic Table of the Elements . Hybridization Types of Hybridization [6hrs.]
1- sp Hybridization ,2- sp2 Hybridization ,3- sp3 Hybridization
- Applications of hybridization
1. Linear molecule
2- Trigonal planar molecules
3- Tetrahedral molecules

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to Analytical
chemistry, Physical chemistry, Organic chemistry, and inorganic chemistry.
2. Interactive discussions: used to engage students in critical thinking and

problem-solving questions related to calculating the molecular weight,
types of concentration, pH, and common ion through group discussions,
debates, case studies, and simulations.

3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to the types of chemistry
through videos, and animations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175
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ء

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 4 10% (10) 4,7,11,14 LO #1, #2 and #3, #6

Assignments 5 10% (10) 2,6,9,11,13 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 1hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1
Define Analytical Chemistry, Steps of Analysis, Solutions., Standard Solutions ., Methods of

Expressing Constant, Physical and Chemical Methods

Week 2
Aqueous Solution and chemical Equilibria, Equilibrium constant expression, Chemical equilibrium,

Equilibrium constant expression.

Week 3 Solubility product constant, Dissociation constant., Buffer solutions, calculate buffer solution

Week 4 The common ion effect.

Week 5 Alkane,  Structure of alkane, Types of carbon atoms and hydrogen atoms, Physical properties, Name
of alkane.

Week 6
Alkene , Structure of alkene (Cis& Trans)
Structure of alkene , Physical properties
Name of alkene .

Week 7
Alkynes, Structure of alkynes

Physical properties, Name of alkynes.
Week 8 Properties of Gas. , Kinetic Molecular Theory of gas.

Week 9 Pressure and its measurement. , Relationship between pressure and volume, Boyle’s Law.

Week 10 Relationship between Temperature and volume. Charles’s Law.
Relationship between Temperature and pressure.

Week 11 Gay- Lussac’s law. , Vapor pressure and the first law of thermodynamics.
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Week 12 Introduction, Electronic structure of the atom. , Classical theory.
Week 13 Bohr Theory. , Quantum theory. , Practical examples using quantum numbers.

Week 14 Periodic Table of the Elements. ,Hybridization,Types of Hybridization
1- sp Hybridization, 2- sp2 Hybridization 3- sp3 Hybridization

Week 15

Applications of hybridization
1. Linear molecule
2- Trigonal planar molecules
3- Tetrahedral molecules

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1." Fundamental of Analytical Chemistry.
by: Skoog & West.                 9th -Ed 2013

2. Organic Chemistry, by: Morison & Boyd.

3. A presentation of the First Law of Thermodynamics.

by: Md.  Shimul Bhuia

4. Advanced Inorganic Chemistry.

by: Cotton, F.A. and Wilkinson, D. 5th ed. 2000

No

Recommended

Texts

1. Analytical Chemistry.
by Christian. 2004

- 2. Fundamental Chemistry for Medical Science
By Dr. Jameel M. Dhabab
2020

3. Coordination Chemistry.
by: Martel, A. E. 2009

No

Websites

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=

https://www.slideshare.net/shimulbhuia/first-law-of-thermodynamics-

143165111&ved=2ahUKEwiHp_mx1cGCAxVOhf0HHXn1BPgQFnoECAsQAQ&usg=AOvVaw2V8

kuglg33zEsP01ek2UoX.

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (0-44) Considerable amount of work required

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=
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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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title General Physics I Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE1101
ECTS Credits 7

SWL (hr/sem) 175

Module Level UGI Semester of Delivery 1

Administering Department BSc-NRE College Type College Code

Module Leader Hazim Saleh Ahmed e-mail hazimsaleh@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Prof. Module Leader’s Qualification Ph.D.

Module Tutor e-mail

Peer Reviewer Name Ibtisam Yahya
Abdullah e-mail ibtisamyahya@uomosul.edu.iq

Scientific Committee Approval
Date 01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:hazimsaleh@uomosul.edu.iq
mailto:ibtisamyahya@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1. Understanding the basic concepts and principles of physics, such as motion,
energy, and forces.
2. Understanding the laws of physics that govern the behavior of matter and energy.
3. Developing the ability to apply physics principles to solve problems in a variety of
contexts.
4. Developing critical thinking skills through the analysis and interpretation of
experimental data.
5. Understanding the role of physics in the natural world and its applications in
technology and engineering.
6. Developing an appreciation for the beauty and elegance of physics theories and
their explanatory power.
7.  Understanding the concept of energy, potential and kinetic, and its various forms.
8. Understanding the relationship between force, mass, and acceleration.
9. Understanding the role of forces in the motion of objects and the transfer of
energy.
10. Understanding the principles of conservation of energy and momentum.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Explain and apply the fundamental concepts and principles of physics, including
mechanics, electromagnetism, thermodynamics, and optics.
2. Solve problems and conduct experiments using mathematical and scientific
reasoning, including the use of algebra, calculus, and laboratory equipment.
3. Apply physics principles to real-world problems in areas such as energy,
technology, and the environment.
4. Explain and apply Newton's three laws of motion to various physical systems and
phenomena.
5. Analyze and solve problems involving the motion of objects, using concepts such as
force, mass, acceleration, and energy.
6. Understand and apply the principles of work, energy, and power to various
physical systems and phenomena.
7. Understand and apply the principles of conservation of energy and momentum.
8. Understand and apply the concepts of potential and kinetic energy, and the
relationship between them.
9. Understand and apply the principles of simple harmonic motion.10. Understand
and apply the principles of gravitation and orbital motion.

Indicative Contents

 ةيداشرلإا تايوتحملا

Introduction and Scalars and Vectors
Motion in one and two dimensions
Newton laws of motion
Energy, energy transfer and Potential energy
Conservation of Linear momentum
Rotation motion
Static equilibrium
Properties of matter
Simple harmonic motion
Universal gravitation



3

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to principles of
physics, such as motion, energy, and forces and energy transfer and Potential
energy.

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to Newton's three laws of motion to various physical
systems and phenomena.

3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to general physics through
videos, animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
7

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلاللاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Introduction

Week 2 Scalars and Vectors

Week 3 Motion in one and two dimensions

Week 4 Motion in one and two dimensions

Week 5 Newton laws of motion

Week 6 Energy and energy transfer

Week 7 Energy and energy transfer

Week 8 Potential energy

Week 9 Conservation of Linear momentum

Week 10 Rotation motion

Week 11 Static equilibrium

Week 12 Properties of matter

Week 13 Simple harmonic motion

Week 14 Universal gravitation

Week 15 Universal gravitation

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

 ربتخملل يعوبسلاا جاھنملا

Week

Week 1

Week 2

Week 3

Week 4
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Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts 1. Physic for Scientists and Engineers. No

Recommended

Texts
1. Serway and Jewett " 8th " edition 2008 No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title
ةیطارقمیدلاو ناسنلاا قوقح

Human Rights and Democracy
Module Delivery

Module Type B ☒ Theory
☐ Lecture
☐Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code UOM104

ECTS Credits 2

SWL (hr/sem) 50

Module Level UGx11  1 Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Salah avdo ali e-mail Salahavdo2@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Teacher Module Leader’s Qualification M.A.

Module Tutor e-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date 02/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module Semester

Co-requisites module Semester

mailto:Salahavdo2@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

  ᣎᡨᢝلا فادهلأا مها ةباتك متي
ةيساردلا ةداملا ەذه اهيطغت
  حضوت تارقف وا لمج لكشب
  قرطتلا متيس ᣎᡨᢝلا عيضاوملا
) اهتجلاعم و اهتسارد و اهيلا

(ةیفرعملافادھلاا)مھفلاوةفرعملا-أ
 .ةيسايسلا ةفاقثلاو ᣘᢝولا بستكيوةیطارقمیدلاوناسنلااقوقحمیھافمب اًملمبلاطلانوكینا-1أ
،ةیطارقمیدلا،ةطرقمدلا  ،ناسنلاا قوقح(  لثمةفلتخملامیھافملاو تاحلطصملا نیبزیمیناعیطتسی-2أ
.(ةیلاقتنلااةلادعلا،يطارقمیدلالاقتنلاا
.اھبترم يتلا لحارملاوناسنلااقوقحتاروطتلیلحتىلعةردقلا-3أ
نلاعلاالثمناسنلااقوقحلةیلودلاقیثاوملاوتانلاعلااباعیتساوكارداىلعارداقنوكینا-4أ
.ناسنلااقوقحليملاعلا
.نیرخلااءارا مارتحاو صوصخبةیار نعریبعتلاىلعارداقنوكینا-5أ
.ةیسایسلاةرھاظلالبقتسمبأبنتلاواھفصووةلكشم يا لیلحتىلعةردقلاةیدلنوكت نا-6أ
 .ةرصاعملا ةیسایسلا مظنلا لخاد اھنیب امیف زییمتلاو ةیطارقمیدلا عاونا ىلع فرعتی نا-7أ

(ررقملابةصاخلاةیتاراھملافادھلاا)عوضوملابةصاخلاتاراھملا-ب
1ب  .نیرخلااعمءارلاالدابتولصاوتلاو  ضوافتلاتاراھملبلاطلا باستكا–-
2ب .فداھلاءانبلا راوحلاتاراھمبلاطلا باستكا–
3ب . سفنلابةقثوةعاجشلكب يارلانع ریبعتلاوفقوم ياةھجاومتاراھمبلاطلا باستكا–

 ریكفتلا تاراھم-ج
 .ليلحتلا تاراهم-1ج
ᣚᡧ اهملعت ᣎᡨᢝلا تادرفملل فيظوتلا تاراهم-2ج

ᢝ معلا عقاولاᣢᢝ نم ةددحم تلاكشم ةسارد للاخ نم  
 .عقاولا

 .ةيطارقميدلا مظنلل ةيلبقتسملا تاساردلاو ؤبنتلا تاراهم-3ج
.)يصخشلا روطتلاو فیظوتلا ةیلباقب ةقلعتملا ىرخلأا تاراھملا(ةلوقنملاو ةماعلا  تاراھملا-د

.قیرفك لمعلا ىلع ةردقلا-1د
.ةبولطملا تاراھملا قیقحتل لمعلا قیرف عم لعافتلا-2د
.ةداملا تادرفمب ةقلاعلا تاذ تاعوضوملا ضعبل يرظن ضرعب مایقلا ىلع ةردقلا-3د
.ناسنلاا قوقحب قلعتت ةیسایس ةرھاظ يلا يملعلا لیلحتلا تاراھم باستكا-4د

Module Learning
Outcomes

  ةداملل  ملعتلا تاجرخم
ةيساردلا

  وا تاجرخمُلا مها ةباتك متي
كلا و جتانلا

᠐
  متي يذلا ᣥᢝلعلا م

ᣚᡧ سيردتلل همادختسا
ᢝ ەذه  

  ةلئسأ لكش ᣢع ةداملا
  ةداملا جاهنم صخت ةيساسأ
  ەذه لقت لا نا بجي و هلمكأب

  ددعلا ةيحان نم تاجرخمُلا
  نا لضفي و تاجرخم6ُنع
 .ةساردلا عيباسأ ددعب نوكت

.يطارقمیدلا لوحتلا ،ةطرقمدلا ،ةیطارقمیدلا،ةيلودلا ةعᣄᡫلا،ناسنلاا قوقح :ةیتلاا میھافملا فرع.1
 .ةيندملاو ةيسايسلا قوقحلا ةيمها حضو .2
ᣚᡧ ءاج ام مها ركذا .3

ᢝ ةايحلا قح صخي اميف ناسنلاا قوقحل ةيلودلا قيثاوملا. 
 .ةیفاقثلاو ةیعامتجلااو ةیداصتقلاا قوقحلا عاونا نع راصتخاب ملكت.4
  .ناسنلاا قوقح صخی امیف تانامض نم ذفانلا2005ماعل يقارعلا روتسدلا يف ءاج ام شقان.5
 يطارقمیدلا ماظنلا صئاصخ مھا ددح.6
 .ᣢᢝمعلا قيبطتلل ةلباقلا عاونلاا مها ᣌᢕᡧب مث ةيطارقميدلا عاونا  حرشا.8
 .ةیباختنلاا مظنلا عاونا حرشلا عم ددع.9

ᣛᡧيظولا راطلااشقان.10
ᢝ تلا ةطلسللᣄᡫايسلا ماظنلا تاسسؤم نمض ةيعيᣒᢝ ارعلاᣚᡨ

ᢝ ءاج ام قفو ᣚᡧ
ᢝ روتسد  

 .2005ماع
ᣚᡧ ةيذيفنتلا ةسسؤملل يوينبلا راطلااددح.11

ᢝ ايسلا ماظنلاᣒᢝ ارعلاᣚᡨ
ᢝ 2005روتسد قفو. 

 .ةیعیرشتلا ةسسؤملا راطا يف باونلا سلجم تاصاصتخا نع ملكت.12
 .2005ماعل يقارعلا روتسدلا قفو ةیروھمجلا سیئر باختنا طورش شقان .13

Indicative Contents

 ةيداشرلإا تايوتحملا

  نيوانعلا مها ةباتك متي
لكشب عيضاوملل ةيسيئرلا
  ةفاك لمشت ᣎᡨᢝلا و لسلستم

  جاردإ عم اهــيوتحت ᣎᡨᢝلا تارقفلا
  ذيفنتل ةبولطملا تاعاسلا ددع

.يلیاميداشرلإاىوتحملانمضتی
ايخيرات قوقحلا روطتو ناسنلاا قوقح موهفم

᠍
 

افيرعت ،ناسنلاا فيرعتو قحلا فيرعت لوانتي
᠍

ايوغل 
᠍

ايحلاطصاو 
᠍

ايئارجاو 
᠍

  مث ،ناسنلاا قوقح صئاصخ ،
ᣑᡧيراتلا روطتلا

ᢝ سولا روصعلاب ا᠍رورم ةميدقلا روصعلا نم ،ناسنلاا قوقحلᣗ مث نمو ،ةثيدحلاو  
  قوقح رداصمو عاوناو ،ناسنلاا قوقحل لايجاو لاكشا نم اهنم قثبنا امو ،ةᣅاعملا ناسنلاا قوقح
،ةيفاقثلاو ةيعامتجلااو ةيداصتقلاا قوقحلاو ةيسايسلاو ةيندملا قوقحلا  اهنمض نمو ناسنلاا

ᣚᡧ ناسنلاا قوقح و
ᢝ تلاو ةيلودلا قيثاوملاᣄᡫنمو  ناسنلاا قوقحل ةيملاعلا تايدحتلا و  ،ةينطولا تاعي  

  باهرلاا لثم ةيسايسلا تايدحتلاو ،ᣐᢔᢝولونكتلا روطتلاو ةملوعلا لثم ةيفاقثلا تايدحتلا اهنمض
)تاعاس5( .لودلا ᣌᢕᡧب بورحلاو ةلثامتملالا بورحلاو
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.ةرقف لك ᣚᡧ ةماعلا تايرحلاو ناسنلاا قوقح
ᢝ ارعلا روتسدلاᣚᡨ

ᢝ 
ᣚᡨارعلا روتسدلا هنمضت ام لوانتي

ᢝ عاوناو ،ةماعلا هتايرحو ناسنلاا قوقح ةيامحل ةينوناق تانامض نم  
 .)ناتعاس( .تانامضلا كلت
 ةيطارقميدلاو ةماعلا تايرحلا
ᣑᡧيراتلا روطتلا لوانتي

ᢝ ةيطارقميدلل، ᣚᡧ
ᢝ اميسلا ةميدقلا تاراضحلا ᣚᡧ

ᢝ ا᠍رورم ،ةينانويلا ندملا لود
  جذامنلا  مث ،وسور كاج ناجو ويكستنومو زبوه ساموت لاثما ᣌᢕᡧيبرغلا نيركفملا دنع ةيطارقميدلاب
  صئاصخ و ،ةᣃᡫابملا هبشو ةᣃᡫابملا ᣂᢕغو ةᣃᡫابملا ،)ةيطارقميدلا عاونا( ةيطارقميدلل ةيديلقتلا

ᣚᡧ ةيباختنلاا مظنلا عاوناو ، ᣖᢝارقميدلا ماظنلا طوᣃᡫو
ᢝ تاعاس3( .ةيطارقميدلا ةمظنلاا(. 

ᣚᡧ ةيطارقميدلا
ᢝ ارعلا مكحلا ماظنᣚᡨ

ᢝ 2005روتسد قفو
ᣚᡨارعلا ᣒᢝايسلا ماظنلا تاسسؤمل يوينبلا راطلاا  لوانتي

ᢝ، تلا ةسسؤملا ةينبᣄᡫنم ةنوكملا ةيعي  
سلجمو ةيروهمجلا سيئر نم ةنوكملا ةيذيفنتلا ةسسؤملا ةينبو ،داحتلاا سلجمو باونلا سلجم
  ،ايلعلا ةيداحتلاا ةمكحملاو ᣢعلاا ءاضقلا سلجم نم ةنوكملا ةيئاضقلا ةسسؤملا ةينبو ،ءارزولا
ᣍ᡽اضقلا فاᣃᡫلاا ةئيهو ،ماعلا ءاعدلاا زاهجو ،ةيداحتلاا ᣂᢕᡧيمتلا ةمكحم

ᢝ، ىرخلاا ةيداحتلاا مكاحملاو،   
ᣛᡧيظولا راطلاا  مث

ᢝ ايسلا ماظنلا تاسسؤم تاصاصتخاوᣒᢝ ارعلاᣚᡨ
ᢝ )تلاᣄᡫةيئاضقلا ،ةيذيفنتلا ،ةيعي(،  

 .)تاعاس4( .)تاطلسلا ᣌᢕᡧب لصفلاو ،نواعتلاو نزاوتلا( تاطلسلا ᣌᢕᡧب ةقلاعلا اᣂᢕ᠍خاو

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

  صخلم ةباتك متي
  يتلا ةیسیئرلا ةیجیتارتسلاا

  هذھ میدقت يف اھینبت متیس
ةداملا

.لیلحتلاو حرشلاب ةبوحصملا ةرضاحملا.1
.ةیشاقنلا ةقلحلا.2
.ثوحبلاو ریراقتلا.3
. )تنیوبروب(حئارش ربع ةداملا ضرع.4
.ةبوجلااو ةلئسلاا.5
.ةیفصلا ةكراشملا.6

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
33

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
1

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
17

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
1

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᣢᢝكلا ᣒᢝاردلا لمحلا
50

Module Evaluation

 ةيساردلا ةداملا مييقت
Time/Number Weight (Marks) Week Due Relevant Learning
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As Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلأا جاهنملا

Week Material Covered

Week 1  ناسنلااقوقحموھفم

Week 2  ناسنلااقوقحليخیراتلاروطتلا

Week 3  ناسنلاا قوقحلایجاولاكشا

Week 4  ةیلودلاقیثاوملايفناسنلااقوقح

Week 5  ناسنلااقوقحلةیملاعلا تایدحتلا

Week 6 ةیداصتقلااوةیسایسلاوةیندملا قوقحلا

Week 7  يقارعلاروتسدلايفةماعلاتایرحلاوناسنلااقوقح

Week 8  ةیطارقمیدلاوةماعلاتایرحلا

Week 9 ةیطارقمیدلليخیراتلاروطتلا

Week 10  )ةيطارقميدلا عاونا( ةیطارقمیدللةیدیلقتلاجذامنلا

Week 11 يطارقمیدلاماظنلاطورشو صئاصخ

Week 12 ᣚᡧ ةيطارقميدلا
ᢝ ارعلا مكحلا ماظنᣚᡨ

ᢝ 2005روتسد قفو

Week 13 ᣚᡨارعلا ᣒᢝايسلا ماظنلا تاسسؤمل يوينبلا راطلاا
ᢝ )تلاᣄᡫةيئاضقلا ،ةيذيفنتلا،ةيعي(

Week 14 ᣛᡧيظولا راطلاا
ᢝ ايسلا ماظنلا تاسسؤم تاصاصتخاوᣒᢝ ارعلاᣚᡨ

ᢝ )تلاᣄᡫةيئاضقلا ،ةيذيفنتلا ،ةيعي(

Week 15 ᣛᡧيظولا راطلاا
ᢝ ايسلا ماظنلا تاسسؤم تاصاصتخاوᣒᢝ ارعلاᣚᡨ

ᢝ )تلاᣄᡫةيئاضقلا ،ةيذيفنتلا ،ةيعي(

Delivery Plan (Weekly Lab. Syllabus)
 ᣂᢔتخملل ᣘᢝوبسلاا جاهنملا

Week
Material Covered   لا

 دجوي
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Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
 سيردتلاوملعتلا رداصم

Text Available in the Library?

Required Texts

  ثحبلاو ᣠᢝاعلا ميلعتلا ةرازو ،ناسنلاا قوقح ،ᣥᢝيلدلا يدامح ناولع ظفاح .1
 .2013،دادغب ةعماج ،ᣥᢝلعلا

  ،نامع ،ةعابطلل لئاو راد ،ةيطارقميدلا لوح تارظن ،دمحم ميلس دمحم .2
2000. 

Yes

Yes

Recommended

Texts

  راد ،قيبطتلاو عــــيᣄᡫتلا ᣌᢕᡧب ناسنلاا  قوقح ،نورخاو ميهاربا نيدلا ءاهب .1

 .2008،ةيردنكسلاا ،ةديدجلا ةعماجلا

ᣚᡨارعلا روتسدلا .2
ᢝ دادغب ،ءارزولا سلجمل ةماعلا ةناملاا ،2005ماعل مئادلا،  

2006. 

Yes

Yes

Websites https://www.coe.int/en/web/compass/democracy.

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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.coe.int/en/web/compass/democracy
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MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Principle of Energy and Sources Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE1102

ECTS Credits 6

SWL (hr/sem) 150

Module Level UGx11 UGI Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Lubna Abdulaziz Salih e-mail lubnaabdulaziz@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 18/06/2023 Version Number 4.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:lubnaabdulaziz@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The main objectives of an Principle of energy sources that covers the all types of
energy

1. The main objective of the course is the importance of all sources of energy
and its applications. the future Introducing the student to the basic energy
sources on the surface of the earth.

2. This course deals with the basic concept about conventional and non
conventional energy sources

3. Learn about the new energy sources
4. Learn about renewable energy sources Studying the types of renewable

energy and their principles and applications, and explaining the importance
of using such energies from an environmental and economic point of view..

5. Learn about Primary and secondary sources of energy, Energy and
measurement units.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Study all types of Energy(conventional, new and Renewable) on the surface
of the earth

2. Understand the meaning of energy and Define the various terms
associated with energy sources.
3. Combinations of different energy sources
4. Learn the advantages  and disadvantages of each source
5. learn about Photosynthesis; Plantation (energy crops)

6. . learn about  production of oil and natural gas by unconventional
means: energy alternatives

7 . learn about  Energy and measurement units

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
Part A – Theoretical lectures
Hydrocarbon resources-Fossil sources-(FES)(conventional  sources):
1. Natural gas ( NG)
Types of N.G:
Associated gas:
Non Associated gas:. [3hrs]
,. 2. Crude oil and reserves
3. Coal
Ranks of coal:
Coal formation
Wood:
FUELS FROM WOOD
Tar sands and oil shales:
The reality of the change in global energy consumption and the change in the type of
sources supplied to it:
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Challenges facing the future of oil:
Non-conventional energy sources  [6 hrs]
. New and renewable types:
New sources:
1: production of oil and natural gas by unconventional means: energy alternatives.
Tar sands.
Oil shales.
Heavy crude oil.
Liquid gas.
Coal bed methane CBM.
Shale gas.
Gas hydrate.
Gasification and liquefaction of coal.
New methods to stimulate the extraction of oil and gas from the fields.

Nuclear energy.
Hydrogen:  [10 hrs]
Renewable energy sources: Hydro – power energy
Wind energy
Tidal energy
Thermal energy of oceans and seas water
Geothermal energy
Waves energy
Solar energy
Direct heating
Solar furnaces
Solar cell
Photosynthesis:
Plantation (energy crops)

Biomass (3h)
Biomass as a fuel:

Organic waste as an energy source:
Primary and secondary sources of energy:
Secondary energy sources:
Hydrogen:
Energy and measurement units [9 h]

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies
1. Lectures: used to introduce and explain key concepts related to all Energy

Sources hn the surface of the earth
2. Interactive discussions: used to engage students in critical thinking and
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problem-solving related to nuclear energy through group discussions,
debates, case studies, and simulations.

3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to nuclear energy through
videos, animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

5. Expanding students' perceptions about this science and its contents it
includes that help in stratigraphic Show related video. White board,& Data
show

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
78

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
72

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
150

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا
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Week Material Covered

Week 1

Overview of energy sources and its history

What is Energy, Work Energy Principles, Principle of conservation of energy,

Define of energy, Energy sources on the surface of the earth

Week 2 Fossil energy sources, Natural gas and reserves, Associated gas, Non Associated gas.

Week 3 Crude oil and reserves, Coal, Ranks of coal, Coal formation

Week 4 Wood: FUELS FROM WOOD, Tar sands and oil shales

Week 5
The reality of the change in global energy consumption and the change in the type of

sources supplied to it, Challenges facing the future of oil

Week 6 New Energy sources: Coal as a fuel

Week 7 New methods to promote oil extraction from the depleted fields,

Week 8 Coal Bed Methane, Shale Gas,

Week 9 Nuclear fuel,

Week 10 Gas Hydrate

Week 11

Renewable energy sources, Solar energy,

Hydro – power energy:
Wind energy
Tidal energy
Ocean Thermal Energy Conversion (OTEC):
Geo-thermal energy
Solar energy

Week 12
Photosynthesis, Plantation (energy crops). Biomass .

Week 13 Organic waste as an energy source

Week 14 Hydrogen fuel

Week 15 Primary and secondary sources of energy, Energy and measurement units

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
1- Synthetic Fuel

2- Types of Renewable Energy
No
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Recommended

Texts

1. Renewable Energy Sources for Sustainable

Development

By Narendra Singh Rathore, N. L. Panwar · 2007Justin

2. Fossil Fuel

Healey • 2013

No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title
ةیبرعلا ةغللا

Arabic Languge
Module Delivery

Module Type BASIC ☒ Theory
☐ Lecture
☐Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code UOM101

ECTS Credits 2
SWL (hr/sem) 50

Module Level UGx11  1 Semester of Delivery 1

Administering Department New & Renewable
Energy College Science

Module Leader e-mail دوصاحلا قراط ریبع.د Abeer.t.d@uomosul.edu.iq

Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.

Module Tutor e-mail

Peer Reviewer Name e-mail

Scientific Committee Approval
Date Version Number

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module Semester

Co-requisites module Semester

mailto:Abeer.t.d@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلاةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

.لصفلا جراخو لخاد مهتقث ةدایزو لجخلا زجاح رسك كلʚك .ةيبرعلا  ةغللا تايساسأب بلاʢلا فیرعت
  .ايًهفش مهسفنأ  نع ريبعتلا وأ ةباتكلا مهنكمی ثيح ةريصق تاشقانم يف مهكارشلإ ةريبك ةصرف كانه
  بلاʢك ثدحتلاو عامتسلااو ةباتكلاو ةءارقلا تاراهم نيسحت ىلع ةرودلا لمعتس ، قبس ام ىلإ ةفاضلإاب
 اهيف لامجلا نʡاوم كاردإو ةغللا بلاسأ قوʚتل ةيبدلأا بلاʢلا ةكلم ةیوقتو ،

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

 .ةثداحملاو ةباتكلا يفةيبرعلاةغللا دعاوقل حيحصلا مادختسلااب لماك يعو قلخ-1
 .ةيعماجلا ةايحلا جراخو لخادةيبرعلا ةغللا ةيمهأ كاردإ-2
 .باعيتسلااو ةقلاʢلا ثيح نمةيبرعلاةغللاب ثدحتلا ىلع مهتردق بلاʢلا نسحيس-3
  ةيلصاوت تاقايس يف لاكشلأا هʚه مادختساوةيبرعلاةغلل ةیوحنلا لاكشلأا ةعجارمب بلاʢلا موقيس-4
.ةباتكلاو ، صوصنلا ةءارقو ، ةيلزنملا تابجاولاو ، ةيفصلا ةʢشنلأا :لمشت يتلاو ، ةددحم
 .ةيلمعلا جهن مادختساب تاصخلمو ةريصق تارقف ةباتك ىلع مهتردق بلاʢلا ززعيس-5

Indicative Contents
 ةیداشرلإا تایوتحملا

ءازجأ( تاملكلا تائف نع ةمدقم عم ، صاخ لكشبةيبرعلاةغللاو ماع لكشب لاصتلاا نع ةمدقم
رئامضلاو ءامسلأا لثمةيبرعلاةغللا يف ملاكلا نم ءزج لك حرش .]تاعاس4[ةيبرعلاةغللا يف )ملاكلا
  ةيساسلأا تاراهملا .]ةعاس16[ نارتقلااو فʢعلا فورحو رجلا فورحو فورʤلاو تافصلاو لاعفلأاو
  6[ ةيضاملا عيباسلأا للاخ يجیردت لكشب اهمیدقت متی ةباتكلاو ةءارقلا :ةیزيلجنلإا ةغللا ملعت يف
  .]ةعاس2[ لعفلا دودرو ءاʢخلأا حيحصت تاسلج ضعبل صصخم ريخلأا ءزجلا .]تاعاس

  .سیردتلا بيلاسأو ملعتلا بيلاسأ نيب ةقلاعلاب ةیارد ىلع ةبلʢلا لعج-
.مهبيلاسأ "عيسوت" ىلعةبلʢلا عيجشت-

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

.لیلحتلاو حرشلاب ةبوحصملا ةرضاحملا.1
.ةیشاقنلاةقلحلا.2
.ثوحبلاو ریراقتلا.3
. )تنیوبروب(حئارش ربع ةداملا ضرع.4
.ةبوجلااو ةلئسلاا.5
.ةیفصلا ةكراشملا.6

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا

33
Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
1

Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1
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ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

50

Module Evaluation

 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلايعوبسلأا جاھنملا
Week Material Covered

Week 1  ھماسقأو ملاكلا
Week 2 مسلاا تاملاع
Week 3 لعفلا تاملاع
Week 4 ددعلا ةباتك دعاوق
Week 5 ددعلا ةباتك دعاوق
Week 6   لیعافملا عونأ
Week 7 ربخلاو أدتبملا
Week 8   لصولا ةزمھو عطقلا ةزمھ
Week 9  رطسلا ةزمھو ةطسوتملاةزمھلا

Week 10 ءاضلاو داضلا نیب قرفلا
Week 11  ةحوتفملا ءاتلاو ةطوبرملا ءاتلا نیب قرفلا
Week 12 ھفذحو فرحلا ةدایز
Week 13 ھفذحو فرحلا ةدایز
Week 14 لعفلاب ھبشملا فورحلا ، ةصقانلا لاعفلأا
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Week 15  رابتخا

Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week  دجوی لا
Week 1

Week 2

Week 3

Week 4

Learning and Teaching Resources
سیردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
  ركاش دمحم ، ءلاملاا يف دشرملا، كلام نبا ةيفلا ىلع ليقع نبا حرش

 ديعس

Yes

Yes

Recommended

Texts
 دمحأ رداقلا دبع دمحم ، ريبعتلا ميلعت قرʡ ، بیاشلا دمحا ، بولسلاا

Yes

Yes

Websites

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Biomass Energy Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE47031
ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11 UGIV Semester of Delivery 7

Administering Department BSc_NRE College

Module Leader Hamid Abdulla Salih e-mail hamid.abdulla@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification PH D.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:hamid.abdulla@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإاتايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

These objectives highlight the goals of the course in biomass definition, and illustrate
the knowledge and skills that students will develop throughout their studies to
convert biomass to biofuels in this department

1. Understanding the definition and concept of biomass.
2. Familiarizing with the different types ofbiomass techniques.
3. Exploring the advantages and disadvantages of biomass.
4. Developing skills in biomass convertion.
5. Identifying and understanding the essential types of biomass.
6. Gaining proficiency in bio fuel production.
7. Understanding the components of ligno cellulosic biomass.
8. Differentiating between variant process of bio fuel production.
9. Explain the benefits of bio fuel.
10. Explain the types of bio fuel as the alternative to fossil fuel.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Define of biomass.
2. Identify different types of biomass.
3. Explain the advantages and disadvantages of biomass
4. Apply an examples of of biomass types.
5. Identify and describe the biofuel products
6. Identify and describe the bio fuel types.
7. Differentiate between biomass conversion processes.
8. Understand biomass conversion systems.
9. Characterize the process and importance bio fuels.
10. The advantage of biofuels.
11. Uses of bio fuels

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.
1. Definition of biomass
2. Types of biomass
3. Advantage and disadvantage of biomass
4. Biomass conversion.
5. Processes of biomass conversion
6. biomass conversion modelling
7. examples of biomass
8. components of biomass
9. bio fuel
10. components of bio fuel
11. uses of bio fuel
12. Advantage and dis advantages of bio fuel
13. Types of bio fuel.
14. Types of bio fuel conversion processes.
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Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلالمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
5.46

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175
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Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 What is bio mass

Week 2 Types of biomass

Week 3 Advantage and disadvantage of biomass

Week 4 Biomass conersion

Week 5 Biomass componenets

Week 6 Analytical biomass

Week 7 examples

Week 8 examples

Week 9 Biofuel production

Week 10 Biofuel types

Week 11 Biofuels types

Week 12 Biofuel uses

Week 13 Characterizing of biofuels

Week 14 Advantages and dis advantages of biofuels

Week 15 Bio fuels and fossil fuels
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Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1- مولعلاو ةفاقثلاوةی بᣂᡨلل ةی برعلا ةمظنملا

 ᣥᢝلعلا ثحبلاو مولعلا جمارب  ةرادإ

ةفیظنلا ةقاطلا رداصم

 ᣍᢔᢝرعلا يویحلاطیحملاة یامحلة ی روᣅᡧةادأ

2- Renewable Energy Technology

Characterizations

TR-109496

Topical Report, December 1997

Prepared by

Office of Utility Technologies,

Energy Efficiency and Renewable Energy,

U.S. Department of Energy

1000 Independence Avenue

Washington, D.C. 20585.

3-biofuels, solar and wind as renewable energy systems

4-biomass for renewable energy fuels, and chemicals.

By:Donald L. Klass.

5-technology transfer for renewable energy.

By:  Gill Wilkins

No

Recommended

Texts
None No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق(بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Computer Programming Module Delivery

Module Type C ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☒ Practical
☐ Seminar

Module Code NRE24015

ECTS Credits 5.00

SWL (hr/sem) 125

Module Level UGII Semester of Delivery 4

Administering Department BSC-NRE College Type College Code

Module Leader Zakaria Abdul wahid e-mail zakriahamoalnaish@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification PhD.

Module Tutor Nagam Salim e-mail

Peer Reviewer Name e-mail

Scientific Committee
Approval Date 01/02/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module Fundamental of Computer Science Semester NO

Co-requisites module Modeling of Renewable Energy Semester NO

mailto:zakriahamoalnaish@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1- Teaching the students, the basic concept of programming
2- To increase the ability of the student in writing programs using Matlab

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. To enable the students to call and use the functions in Matlab
2. To help students master the art of designing and analyzing.
3. To encourage students, to develop their own skills in writing programs.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
1. Program
2. Function
3. Command
4. M-file

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key fundamentals of programing.
2. Interactive discussions: used to engage students in critical thinking and

problem-solving related to matlab programming
3. Multimedia resources: used to enhance student engagement and

understanding of concepts related to matlab programming examples through
videos.

4. Assessment and homework: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
63

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
5

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلالمحلا
62

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
4

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
125
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Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Introduction to Programming principal

Week 2 Basics of Matlab environment

Week 3 Solving Mathematical equations in Matlab

Week 4 Working with vectors

Week 5 Built in function

Week 6 Working with matrixes

Week 7 Logic and arithmetic operations on matrixes

Week 8 Writing functions

Week 9 For statement

Week 10 While statement

Week 11 If statement

Week 12 Switch case statement

Week 13 Plotting (2D)

Week 14 Image processing

Week 15 Final Exam
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Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
1- MATLAB® Programming Fundamentals, © COPYRIGHT

1984–2018 by The MathWorks, Inc.
No

Recommended

Texts
1. MATLAB® for Engineers, Third Edition, HOLLY MOORE,

2012
No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملاديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title Fundamental of computer science Module Delivery

Module Type Core Theory
☐ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code UOM103

ECTS Credits

SWL (hr/sem) 3

Module Level UGx11 2 Semester of Delivery 4

Administering Department Type Dept. Code College Type College Code

Module Leader

Zakaria Abdul Wahid
Hameed and

Dr. nagham salim al_lella
e-mail

Nagham.salim@uomosul.edu.iq
zakriahamoalnaish@uomosul.edu.iq

Module Leader’s Acad. Title lecturer Module Leader’s Qualification Ph.D.

Module Tutor e-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date 02/03/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module Mathematic ,material energy science, electromagnetic Semester

Co-requisites module None Semester

mailto:Nagham.salim@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

1. Teaching students fundamental computer.
2. Teaching student Using the Microsoft office word.
3. Learn about the basics of Windows 7 and how to use it.
4. Understanding the world wide web

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

2. Learn the basics of computer® through this introductory tutorial on commonly
used features and workflows.
2. help student use internet in various field, benefit of using search engines for
finding information over the internet.
3. create and save, edit, modify, rename, delete and move content in Microsoft
word .
4. To encourage students, develop their own skills in using the computer.
5. Introducing the student to computer basics and the purpose of the operating
system. As for the goals of the practical side It provides the student with skills in
using the Word printing program And also use the Windows operating system.

Indicative Contents
 ةیداشرلإا تایوتحملا

Indicative content includes the following.

Basic window, objective, how use widow, operate on window, background and
control panel, computer type, desktop, laptop, personal computer, server, memory
type, size, important, internet, word wide web, type of internet browser, use
internet, Microsoft word, how use it, open new file, save, adding text, close file, save
it, editing, adding table, editing on table, insert text and picture, algin it, etc
Matlab, command window, inept, output, workspaces, command history,
File, edit, debug, desktop, window, help.
Course Outcomes:
Teaching the student to be familiar with the basic rules for dealing with and
managing a computer to help him complete projects Printing matters, preparing
statistics and graphs, creating presentations and designing engineering plans
And others, and the emergence of the Internet as a means of communication
available to everyone, it has become very necessary for students to learn to use
Computer due to the role of the Internet in many fields, including education,
scientific research, trade and marketing Through electronic correspondence, web
pages, and electronic communication.
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Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies The theoretical method and explanation is by presenting the material on the Point
Power program in the form of diagrams and pictures This is to attract the student's
attention and help him not feel bored. The practical method is to apply what has been
presented On the calculator and conduct daily and monthly exams

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا
40

Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
2

Unstructured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلالمحلا

60
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
2

Total SWL (h/sem)

 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا
100

Module Evaluation
 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 3 10% (10) 3 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 5% (5) Continuous All

Report 1 5% (5) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 60% (60) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week Material Covered
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Week 1 Lab 1: Learn about the basics of Windows

Week 2 Lab 2: using windows on computer .

Week 3 Lab 3: computer types

Week 4 Lab 4: computer memory types

Week 5 Lab 5: basic internet

Week 6 Lab 6: world wide web

Week 7 Lab 7: fundamental of Microsoft word file

Week 8 Lab 8: add table in Microsoft file

Week 9 Lab9: adding picture in Microsoft word file

Week10 Lab 10: add, deleting, editing, Microsoft word file content

Week 11 Lab 11: Change the text in the file, line, style text, ect

Week 12 Lab 12: Desktop and control panel wallpapers

Learning and Teaching Resources
سیردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
.Computer literacy BASICS 2012, LeBlanc, Brandon."A closer
look at the, windows 7. 2009

yes

Recommended

Texts

Computing Fundamentals, Innovative training works USA, Inc,

2006

Yes

Websites
Classroom Digital 2010 Word. https://www.agitraining.com/books/microsoft-

officebooks/word-2010-digital-classroom-book

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
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E - Sufficient لوبقم 50 - 59 Work meets minimum criteria
Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Conductive Polymers Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE48038
ECTS Credits 4

SWL (hr/sem) 100

Module Level UGx11 UGIV Semester of Delivery 8

Administering Department BSc_NRE College

Module Leader Lubna Abdulaziz Salih e-mail
lubnaabdulaziz@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:lubnaabdulaziz@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The main objectives of Conductive Polymers that covers Polymer conductivity and its
contemporary applications

1. Introducing the student to the basic Conductive polymers – theory and story
2. This course deals with the basic Properties of polymers
3. Introduction to Polymers and Conducting Polymers
4. Learn about the Applications

Module Learning
Outcomes

  ةداملل ملعتلاتاجرخم
ةيساردلا

1. Study all types of polymers
2. conductive polymers associated with renewable energy.
3. Modern industrial applications, especially in the field of solar cells
4. Learn the advantages  and disadvantages
.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
Part A – Theoretical lecture.
Introduction to Polymers and Conducting Polymers
Properties of polymers
what is conductivity?
Conductive polymers – theory and story
Conducting Polymers for Advanced Energy Applications

Processing of Conjugated Polymers

Applications and Devices Based on Conjugated Polymers

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.
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4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
48

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
3

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
52

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملاᣂᢕغ ᣒᢝاردلا لمحلا
3.46

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
100

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #5
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assessment Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Introduction to Polymers

Week 2 Polymer basics

Week 3 Properties of polymers:

Week 4 conductivity

Week 5 Conductive polymers – theory and story

Week 6 Applications

Week 7 Conductive Polymers as Organic Nano metal

Week 8 Conducting Polymer Fiber Production and Applications

Week 9 Polymers for Use in Polymeric Light-Emitting Diodes

Week 10 Conjugated Polymer Electronics—Engineering Materials and Devices...........

Week 11 Conjugated Polymer-Based Photovoltaic Devices....

Week 12 Optical Biosensors Based on Conjugated Polymers ......

Week 13 Conjugated Polymers for Microelectromechanical and Other Microdevices ..

Week 14 Corrosion Protection Using Conducting Polymers ..

Week 15 Corrosion Protection Using Conducting Polymers ..

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
Handbook of Conducting Polymers Third Edition Edited

by Terje A. Skotheim and John R. Reynolds CONJUGATED
No
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POLYMERS PROCESSING AND APPLICATIONS

Recommended

Texts
None No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Digital Electronics Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE24013
ECTS Credits 7

SWL (hr/sem) 175

Module Level UGII Semester of Delivery 4

Administering Department
BSC-NRE

College

Module Leader Dr. Assim Ahmed Issa e-mail Assim.ahmed@uomousl.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification PhD.

Module Tutor none e-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee
Approval Date 07/05/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:Saadfadhil32@uomousl.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

These objectives provide a general overview of the knowledge and skills you can
expect to acquire during the Digital Electronics.

1- Understand the behavior of Binary Arithmetic.
2- Hexadecimal Numbers and Octal Numbers.
3- Logic Gates , The Inverter. The AND Gate and The OR Gate
4- The NAND Gate and The NOR Gate.
5- The Exclusive-OR and Exclusive-NOR Gates.
6- DeMorgan’s Theorems.
7- Flip-Flops, Flip-Flop Operating Characteristics, Flip-Flop Applica

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1- Understand the Digital Electronics..
2- Understand the behavior of Binary Arithmetic .
3- Understand Logic Gates , The Inverter. The AND Gate and The OR Gate

The NAND Gate and The NOR Gate.
4- Calculate and analyze Binary Arithmetic  and Logic Gates

Indicative Contents

 ةيداشرلإا تايوتحملا

Students do study the following fields:
1- Decimal Numbers and Binary Numbers .
2- Binary Arithmetic.
3- Complements of Binary Numbers and Signed Numbers.
4- Hexadecimal Numbers and Octal Numbers
5- Logic Gates , The Inverter. The AND Gate and The OR Gate
6- The NAND Gate and The NOR Gate.
7- The Exclusive-OR and Exclusive-NOR Gates.
8- DeMorgan’s Theorems.
9- Flip-Flops, Flip-Flop Operating Characteristics, Flip-Flop Applications.
Course Outcomes: the student will be able to:
1. know the type of number system .
2- Use number system  to solve problem and solve problems.
3- Connecting electrical circuits, Logic Gates , The Inverter. The AND Gate and   The

OR Gate, The NAND Gate  and The NOR Gate
4. Explanation of the DeMorgan’s theory.

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. know  the type of number system .
2- Use number system  to solve problem and solve problems.
3- Connecting electrical circuits, Logic Gates , The Inverter. The AND Gate and
The OR Gate, The NAND Gate  and The NOR Gate
4. Explanation of the DeMorgan’s theory.
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Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
4

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Decimal Numbers .

Week 2 Binary Numbers.

Week 3 Decimal-to-Binary Conversion solved problems

Week 4 First Quiz, Decimal-to-Binary Conversion  solved problems.

Week 5 Binary Arithmetic.

Week 6 Binary Arithmetic,

Week 7 Complements of Binary Numbers .

Week 8 Signed Numbers solved problems.
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Week 9 Second Quiz, and Arithmetic Operations with Signed Numbers

Week 10 Arithmetic Operations with Signed Numbers.

Week 11 Hexadecimal Numbers solved problems.

Week 12 Third Quiz , The AND Gate and The OR Gate.

Week 13 The NAND Gate and The NOR Gate and DeMorgan’s Theorems.

Week 14 Flip-Flops, Flip-Flop Operating Characteristics.

Week 15 Flip-Flop Applications and solved problems.

Week 16 Final Exam

Delivery Plan (Weekly Lab. /Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1,2,3,4

Week 5,6,7,8

Week 9,10,11,12

Week 13,14,15

Week 16

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

Digital Fundamentals , Thomas L. Floyd

Pearson Education Limited 2015 No

Recommended

Texts

Lecture Notes for Digital Electronics

Raymond E. Frey Physics Department University of Oregon

Eugene, OR 97403, USA rayfrey@uoregon.edu March,

2000

No

Websites https://www.geeksforgeeks.org/digital-electronics-logic-design-tutorials/
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Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title
ECONOMICS OF ENERGY

Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE36026
ECTS Credits 3

SWL (hr/sem) 75

Module Level 2 Semester of Delivery 1

Administering Department BSc_NRE College

Module Leader Dr. Saad Fadhil Mahmood e-mail Saadfadhil32@uomousl.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification P.hD.

Module Tutor e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee
Approval Date 8/5/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:Saadfadhil32@uomousl.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1- Definition of the term sustainable development, which the world has become
calling for the need to achieve.

2- Linking between economic, social and environmental goals.
3- Knowing the role that renewable energy can play in achieving sustainable

development.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1- Develop a comprehensive understanding of renewable energy, including its
definition, importance, and relevance in the context of sustainable development.

2- Gain knowledge about various sources of renewable energy, such as solar energy,
wind energy, hydroelectric power, biomass energy, nuclear energy, and geothermal
energy. They will learn about the characteristics, advantages, and limitations of
each energy source.

4- Acquire technical knowledge and understanding of renewable energy systems,
including photovoltaic solar energy systems. They will learn about the components,
functioning, and design considerations for solar energy systems.

5- Economic Analysis of Renewable Energy: Students will explore the economics of
renewable energy sources. They will analyze the costs, benefits, and financial
considerations associated with the deployment and operation of renewable energy
projects. They will also learn about the calculation of costs for solar power plants
and compare them with other energy sources, such as diesel power plants.

6- Able to apply their knowledge of renewable energy economics to real-world
scenarios. They will gain practical skills in evaluating the economic viability of
renewable energy projects and making informed decisions based on economic
analysis.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Week 1: Introduction to Renewable Energy
 Definition and importance of renewable energy
 Environmental and economic benefits of renewable energy
 Overview of the role of renewable energy in achieving sustainability goals

Week 2: Sources of Renewable Energy
 Exploration of different sources of renewable energy
 Detailed study of solar energy, wind energy, hydroelectric power, and their

characteristics
 Introduction to biomass energy, nuclear energy, and geothermal energy as

additional renewable energy sources
Week 3: Technical Aspects of Renewable Energy Sources

 Understanding the technical aspects of solar energy systems
 Study of wind energy systems and their design considerations
 Overview of hydroelectric power plants and their operation

Week 7: Photovoltaic Solar Energy and Solar Cells
 In-depth study of photovoltaic solar energy and its applications
 Understanding the working principles and efficiency of solar cells
 Examination of different types of solar cells and their technological

advancements
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Week 11: The Economics of Renewable Energy Sources
 Analysis of the economic aspects of renewable energy projects
 Evaluation of costs and benefits associated with renewable energy

deployment
 Examination of policy frameworks and financial incentives for renewable

energy

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Engage students actively in solving real-world energy economics problems.  with a
complex energy-related scenarios or case studies and challenge them to analyze
the economic implications, consider various factors, and propose solutions.
Facilitate group discussions and provide guidance as students work through the
problems, encouraging them to apply economic principles and models to make
informed decisions.

2. Create experiential learning opportunities for students. Develop interactive
simulations or scenarios that simulate energy markets, policy decision-making
processes, or investment scenarios. Assign student’s specific roles, such as energy
investors, policymakers, or renewable energy project developers, and guide them
in making decisions based on economic factors and market dynamics. This strategy
enhances students' understanding of the complexities of energy economics in a
practical and engaging manner.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
48

Structured SWL (h/w)

 ايعوبسأ بلاطللمظتنملا ᣒᢝاردلا لمحلا
3

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
27

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
2

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
75
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Module Evaluation

 ةيساردلا ةداملامييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #6

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 What is renewable energy.

Week 2 sources of renewable energy.

Week 3 Solar energy, wind energy, hydroelectric power and energy

Week 4 Biomass energy, nuclear energy, and geothermal energy

Week 5 Technical aspects of renewable energy sources

Week 6 Technical aspects of renewable energy sources continue

Week 7 Photovoltaic solar energy and solar cells

Week 8 Photovoltaic solar energy and solar cells continue

Week 9 Types of solar energy systems

Week 10 Components of solar energy systems

Week 11 The economics of renewable energy sources

Week 12 The economics of renewable energy sources continue

Week 13 Solar power plant designs

Week 14 Solar power plant designs continue

Week 15 Calculating the costs of solar and diesel power plants

Week 16 Final Exam
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Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
1-Energy Economics
2-

No

Recommended

Texts
1. No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

فصو ةداملا ةيساردلا  جذومن
Module Information

ةيساردلا  ةداملا  تامولعم

Module Title English Module Delivery

Module Type Basic ☒ Theory

☐ Lecture

☐ Lab

☐ Tutorial

☐ Practical

☐ Seminar

Module Code UOM102

ECTS Credits 2

SWL (hr/sem) 50

Module Level UGI Semester of Delivery 2

Administering
Department

New and Renewable
Energies College College of sciences

Module Leader Dr. Saad Fadhil Mahmood e-mail Saadfadhil32@uomousl.edu.iq

Module Leader’s Acad.
Title Lecture Module Leader’s Qualification P.hD.

Module Tutor e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific
CommitteeApproval
Date

01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأاةيساردلا  داوملاعم  ةقلاعلا

Prerequisite module None Semester

mailto:Saadfadhil32@uomousl.edu.iq
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Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative
Contents

ةيداشرلإاتايوتحملاوملعتلاجئاتنو ةيساردلاةداملا فادھأ
1- Develop an understanding of the English language and its importance inthe field

of renewable energy.

2- Gain knowledge of the overview of the English language, including itshistory,
grammar, vocabulary, and pronunciation.

3- Acquire the necessary English language skills to effectively communicateand
discuss renewable energy topics.

Module Objectives
4- Explore the specific vocabulary, terminology, and expressions related to

renewable energy sources.

-5 ةيساردلا   ةداملافادھأ Enhance English language proficiency through the study and discussion ofvarious
renewable energy sources, such as solar energy, wind energy, tidal energy, wave
energy, geothermal energy, and biofuels.

6- Develop the ability to comprehend and interpret written and spokenEnglish texts
related to renewable energy.

7- Practice and improve English language skills, including reading, writing, listening,
and speaking, within the context of renewable energy discussions.

8- Participate in quizzes to assess understanding and knowledge of bothEnglish
language concepts and renewable energy topics.

Module Learning
Outcomes

   ةداملل   ملعتلا  تاجرخم
 ةيساردلا

1- Develop a comprehensive understanding of the English language, including its
grammar, vocabulary, pronunciation, and overall structure.

2- Acquire specialized knowledge and vocabulary related to renewable energy
sources, such as solar energy, wind energy, tidal energy, wave energy,
geothermal energy, and biofuels.

3- Enhance English language proficiency in all four language skills - reading,writing,
listening, and speaking - within the context of renewable energy discussions.

4- Demonstrate the ability to comprehend and interpret written and spoken
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English texts related to renewable energy sources and effectivelycommunicate
ideas and opinions on these topics.

5- Apply English language skills to effectively discuss, analyze, and present
information about renewable energy sources in English.

Indicative
Contents

 ةيداشرلإا   تايوتحملا

Indicative content includes the following.

 Introduction to the English language and its importance in the field of
renewable energy

 Overview of English grammar, including tenses, sentence structure, andparts of
speech

 Vocabulary building exercises related to renewable energy

 Pronunciation practice and drills

 Introduction to common idioms and expressions in English

 Introduction to renewable energy sources and their significance

 Vocabulary and terminology related to renewable energy

 Reading and discussing articles and texts on renewable energy topics

 Writing exercises on renewable energy sources and their benefits

 Listening to and practicing spoken English related to renewable energy

Learning and Teaching
Strategies

 ميلعتلاو ملعتلا  تايجيتارتسا

Strategies

Integrated Language and Scientific Content: Integrate the teaching of English
language skills with scientific content related to Renewable Energy. Incorporate
reading scientific articles, analyzing data, and discussing researchfindings in English to
enhance students' scientific literacy and language skills
simultaneously.

Student Workload (SWL)

اعوبسا  ٥١  ـل  بوسحم  بلاطلل  يساردلا  لمحلا

Structured SWL (h/sem) 31 Structured SWL (h/w) 2
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 ايعوبسأ   بلاطلل   مظتنملا   يساردلا  لمحلا لصفلا   للاخ   بلاطلل   مظتنملا  يساردلا   لمحلا

Unstructured SWL (h/sem)

   للاخ  بلاطلل   مظتنملا  ريغ  يساردلا  لمحلا

 لصفلا

44
Unstructured SWL (h/w)

ايعوبسأ   بلاطلل   مظتنملا   ريغ   يساردلا  لمحلا
3.1

Total SWL (h/sem)

 لصفلا  للاخ   بلاطلل  يلکلا   يساردلا  لمحلا
75

Module Evaluation

 ةيساردلا   ةداملا   مييقت

Time/Numbe
r

Weight
(Marks)

Week
Due

Relevant Learning
Outcome

Formative
assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5

Projects / Lab. 1 10% (10)
Continuous

All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative
assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment
100% (100

Marks)

Delivery Plan (Weekly
Syllabus)

 يرظنلا   يعوبسلاا  جاھنملا
Material Covered

Week 1 English language overview
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Week 2 English language overview continue

Week 3 Renewable Energy in English book

Week 4 Renewable Energy continue

Week 5 Solar Energy in English book

Week 6 Solar Energy continue

Week 7 Wind Energy in English book

Week 8 Wind Energy continue

Week 9 Tidal Energy in English book

Week 10 Tidal Energy continue

Week 11 Wave Energy in English book

Week 12 Wave Energy continue

Week 13 Geothermal Energy in English book

Week 14 Geothermal Energy continue

Week 15 Biofuels in English book

Week 16 Final Exam

Learning and Teaching
Resources

سيردتلاو  ملعتلا   رداصم
Text Available in the

Library?

Required Texts
1-

2-
No

Recommende
dTexts

1. No

Websites None
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Grading Scheme

 تاجردلاططخم

Group Grade Marks ريدقتلا % Definition

Success
Group

(50 - 100)

A - Excellent 90 زايتما - 100 Outstanding Performance

B - Very Good 80 ادج   ديج - 89 Above average with some errors

C - Good 70 ديج - 79 Sound work with notable errors

D -
Satisfactory 60 طسوتم - 69 Fair but with major shortcomings

E - Sufficient 50 لوبقم - 59 Work meets minimum criteria

Fail Group

(0 – 49)

FX – Fail )ةجلاعملا   ديق( بسار (45-49)
More work required but credit
awarded

F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Fundamental of Electricity Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE1205
ECTS Credits 8

SWL (hr/sem) 200

Module Level UGx11 1 Semester of Delivery 2

Administering Department Type Dept. Code College Type College Code

Module Leader Ibtisam Yahya Abdullah e-mail ibtisamyahya@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification P hD.

Module Tutor Ibtisam Yahya Abdullah e-mail ibtisamyahya@uomosul.edu.iq

Peer Reviewer Name e-mail

Scientific Committee
Approval Date 01/02/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملاعم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:ibtisamyahya@uomosul.edu.iq
mailto:ibtisamyahya@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلاةداملا فادهأ

1- Identify Electrical Quantities
2- Understand the structure of matter.
3- Explain the concept of electricity and what's meant by the free electron.
4- Distinguish between static and moving current.
5- Expresses current, voltage, work, and power concepts.
6- Defines direct current and alternating current.
7- Describe the Electromotive Force & Potential Difference.
8- Describes the relationship between resistance, current and voltage.
9- Calculate the electric power.
10- Describe the Electromagnetic Induction
11- Distinguish the D.C Machine (Motor & Generator) and A.C Machine (Motor

& Generator)
12- Explain the Eddy currents
13- Distinguish between DC & AC Current.
14- Distinguish the Time & Frequency
15- Calculate the Root mean square value.
16- Find current, voltage, and resistance in simple circuits.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

At the end of this module, a student should be able to:

1. Understand the physical meaning of variables used to describe electricity.
2. Understand the major parts of an atom.
3. Discuss the differences between conductors,  semiconductors, and insulators.
4. Understand the basic quantities in electric circuits such as voltage and

current.
5. Understand the basic quantities in electric circuits such as voltage and

current.
6. Relate the three main parameters of an electric circuit:  the voltage, the

electric current, and the electrical resistance through Ohms law.
7. Realize how the above three parameters are used to compute circuit

characteristics and conditions.
8. Realize how the above parameters are used to compute electrical power.
9. Demonstrate an understanding of the basic knowledge of Electromagnetic

Induction, Transformers and generator. 
10. State the Faraday’s &Lenz’s laws of Electromagnetic Induction
11. Understand the Eddy currents
12. Identify the A.C. Fundamental
13. Solve the circuit connected of Capacitance & Inductance.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
1. Atoms, Electrons, Charge
2. Conductors and Insulators
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3. Current
4. Voltage
5. Power
6. Resistance
7. Magnetism and Electromagnetism
8. Circuit Components and Resistance
9. Magnetism and Electromagnetism
10. Electromagnetic Induction
11. Faraday’s law of Electromagnetic Induction
12. Lenz’s law of Electromagnetic Induction
13. Eddy currents
14. Transformer
15. Generator
16. Alternating Current
17. Type of Waveforms
18. Time & Frequency of the Waveform:
19. RMS Value of a Sine Wave
20. Phase

Delivery Plan (Weekly Lab. Syllabus)

 ربتخملل يعوبسلاا جاھنملا

Week Material Covered

Week 1
Lab 1: Finding the relationship between the current passing through the tungsten filament and the

potential difference between its ends

Week 2 Lab 2: Static electricity

Week 3 Lab 3: Determine the value of unknown resistance by using a Wheatstone bridge.

Week 4 Lab 4: Determination of the E. M. F. of a Battery

Week 5 Lab 5: Electrical transformer

Week 6 Lab 6: Efficiency of the electrical transformer

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key fundamentals of electricity.
2. Interactive discussions: used to engage students in critical thinking and

problem-solving related to electricity through group discussions, debates,
case studies, and simulations.
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3. Multimedia resources: used to enhance student engagement and
understanding of concepts related to electricity through videos, animations,
and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
108

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
7

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
92

Unstructured SWL (h/w)

ايعوبسأ بلاطللمظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
200

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Electrical unit system, Basic principles & Atomic theory Atoms

Week 2 Types of Materials , Types of Electricity , Current

Week 3 Voltage, Electromotive Force and Potential Difference, Sources of electrical force
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Week 4 Electric Power

Week 5 Resistance and resistivity (Ohm’s Law), Resistance & Conductance,

Week 6 Magnetism and Electromagnetism, Electromagnetic Induction

Week 7 Faraday’s law of Electromagnetic Induction

Week 8 Lenz’s law of Electromagnetic Induction, Eddy currents

Week 9 Eddy currents

Week 10 Transformer

Week 11 Transformer

Week 12 Generators

Week 13 Alternating Current , Type of Waveforms, Time & Frequency of the Waveform

Week 14 RMS Value of a Sine Wave , Phase

Week 15 Final Exam

Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week

Week 1
Lab 1: Finding the relationship between the current passing through the tungsten filament and the
potential difference between its ends

Week 2 Lab 2: Static electricity

Week 3 Lab 3: Determine the value of unknown resistance by using a Wheatstone bridge.

Week 4 Lab 4:  Determination of the E. M. F. of a Battery

Week 5 Lab 5:  Electrical transformer

Week 6 Lab 6:  Efficiency of the electrical transformer

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1- Fundamentals of Electric Circuits , Charles K. Alexander |
Matthew n. o. Sadiku. FiFth Edition

2- Fundamental Electrical and Electronic Principles ,

Christopher R Robertson, Third Edition

No
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Recommended

Texts

1. ELECTRICAL FUNDAMENTALS COMPETENCY, Industry
Training Authority of BC. LibreTexts TM

2. Basic Principles of Electricity, by Prof. Dr. Osman
SEVAİOĞLU Electrical and Electronics Engineering
Department.

No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Fuel and Hydrogen Cells Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE47036
ECTS Credits 3

SWL (hr/sem) 75

Module Level UGx11 UGIV Semester of Delivery 7

Administering Department BSc_NRE College

Module Leader Mustafa Hussein ibrahim e-mail ??????@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:??????@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

These objectives highlight the goals of the course in mathematical modeling, and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1. Understanding the definition and concept of modeling.
2. Familiarizing with the different types of modeling techniques.
3. Exploring the advantages and disadvantages of modeling.
4. Developing skills in mathematical modeling.
5. Identifying and understanding the essential elements of modeling.
6. Gaining proficiency in analytical modeling techniques.
7. Analyzing and discussing real-world examples of modeling applications.
8. Understanding the components involved in the modeling process.
9. Differentiating between modeling variables and modeling parameters.
10. Exploring the concept of simulation models and their characteristics.
11. Developing skills in numerical analysis for modeling purposes.
12. Exploring the role of digital-to-analog converters in modeling and simulation.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Define modeling and its significance in various fields.
2. Identify different types of modeling techniques used in practice.
3. Explain the advantages and disadvantages of modeling in decision-making

processes.
4. Apply mathematical modeling to represent real-world systems.
5. Identify and describe the essential elements involved in the modeling

process.
6. Utilize analytical modeling techniques to solve mathematical problems.
7. Demonstrate an understanding of modeling through relevant examples.
8. Identify and describe the components involved in the modeling process.
9. Differentiate between modeling variables and modeling parameters.
10. Understand simulation models and their role in representing complex

systems.
11. Characterize the process and importance of simulation in modeling.
12. Apply numerical analysis techniques in solving modeling problems.
13. Understand the concept of a digital-to-analog converter and its relevance in

modeling

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.
1. Definition of modelling
2. Types of modeling
3. Advantage and disadvantage of modelling
4. Math. modelling
5. modelling elements
6. Analytical modelling
7. examples
8. Modelling components
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9. Modelling variables
10. Modelling parameters
11. Simulation models
12. Characterizing of simulation
13. Numerical analysis
14. DAC

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)
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اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا

Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
48

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
3

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
27

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
1.8

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
75

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 What is modelling

Week 2 Types of modeling

Week 3 Advantage and disadvantage of modelling

Week 4 Math. modelling

Week 5 modelling elements

Week 6 Analytical modelling

Week 7 examples

Week 8 examples

Week 9 Modelling components
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Week 10 Modelling variables

Week 11 Modelling parameters

Week 12 Simulation models

Week 13 Characterizing of simulation

Week 14 Numerical analysis

Week 15 DAC

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
Modelling and simulation

1st edition by Hartmut Bossel
No

Recommended

Texts
None No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Gen. Physics (Optics) Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE1207

ECTS Credits 6

SWL (hr/sem) 150

Module Level UGx11 1 Semester of Delivery 1

Administering Department Type Dept. Code College Type College Code

Module Leader Basheer Khalil ahmed e-mail basheerahmed@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Msc

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 18/06/2023 Version Number 4.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:lubnaabdulaziz@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The main objectives of an Principle of gen physics (optics)

1. The main objective of the course is the importance of all physics and its
applications . the future introducing the student to different types of optics
such as geometrical optics , physical optics and quantum optics .

2. This course deals with who a image formed by mirrors and lenses
3. Learn about the application of mirrors and lenses  in different  application of

solar energy
4. Learn about the optical instrument  such as microscope , telescope and fiber

glass

Module Learning
Outcomes

  ةداملل  ملعتلا تاجرخم
ةيساردلا

1. Study all types of optics such as geometrical optics ,physical optics and
quantum optics.

2. Understand the meaning of nature of light
3. Studing  the thin and thick lensses
4. Learn how the image formed by mirrors and lenses.
5. Studing some appling physics such as rain bow and total internal
reflection.
6. Learn the some optical instrument such as Camera ,Microscope ,Telescope
and eye.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
Part A – Theoretical lectures
Nature of light
Type of optics
Geometric optics
Physical optics
Quantum optics
Ray tracing
Reflection
Refraction
Fermat principle
Image formation by mirrors
The lenses
Image formation by lenses
Thin and thick lenses
Combination of lenses
Optical instrument
Microscope ,Telescope
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Camera ,Eye and fiber glass
Physical optics
Interface
diffraction

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to all Energy
Sources hn the surface of the earth

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions,
debates, case studies, and simulations.

3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to nuclear energy through
videos, animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

5. Expanding students' perceptions about this science and its contents it
includes that help in stratigraphic Show related video. White board,& Data
show

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلالمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
63

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
87

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6
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Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
150

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 3 and 8 LO #1, #2 and #3, #6

Assignments 2 10% (10) 5 and 11 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Nature of light

Week 2 Type of optics
Geometric optics

Week 3 Physical optics
Quantum optics

Week 4 Ray tracing

Week 5 Reflection

Week 6 Refraction

Week 7 Fermat principle

Week 8 Image formation by mirrors

Week 9 The lenses
Image formation by lenses

Week 10 Thin and thick lenses
Combination of lenses

Week 11 Optical instrument

Week 12 Microscope ,Telescope

Week 13 Camera ,Eye and fiber glass
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Week 14 Physical optics

Week 15 Interface

Week 16 diffraction

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
1- Synthetic Fuel

2- Types of Renewable Energy
No

Recommended

Texts

1. Fundamentals of optics by Jenkins and white.

2. Optics by Addison Wesley, Eugene hecht.

3. Introduction to optics geometrical and physical by

Jhon k .Robertson.

4. Optics by Francis Weston sears.

5. Collage Physics by serway and jewett.

No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Graduation Project Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE48041
ECTS Credits 2

SWL (hr/sem) 50

Module Level UGx11 UGIV Semester of Delivery 7

Administering Department BSc_NRE College

Module Leader Alaa Ismael ayyob e-mail ala.iayoob@uomosul.edu.iq

Module Leader’s Acad. Title professor Module Leader’s Qualification Ph.D

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:ala.iayoob@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإاتايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ ةيميداكلاا ةباتكلا ءارجا ةيفيكو ثحبلا عوᣄᡫم دادعا ةيفيك بلاطلا ميلعت

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

ةيميداكلااᣂᢕياعملل عضخي ᣌᢕᡧصر ᣥᢝلع ثحب ةباتك ᣢع ارداق بلاطلا نوكي نا

Indicative Contents

 ةيداشرلإا تايوتحملا

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

4. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

5. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

6. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.
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Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
33

Structured SWL (h/w)

 ايعوبسأبلاطلل مظتنملا ᣒᢝاردلا لمحلا
2

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
17

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
1.13

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᣢᢝكلا ᣒᢝاردلا لمحلا
50

Module Evaluation

 ةيساردلاةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1  يملعلا ثحبلا تایساسا

Week 2 عورشملا دادعا ةیفیك

Week 3  ثحبلا عورشم ةباتكل طیطختلا ةیفیك

Week 4  ثحبلل ةیدیھمتلا تاحفصلا ةباتك ةیفیك

Week 5  ثحبلا صخلم

Week 6   ثحبلا ةمدقم

Week 7  ثحبلا ةلكشم

Week 8  ᣎᡵᢝحبلا عفادلا ةباتك ةيفيك

Week 9 ةقباسلا تاساردلا ةباتكو صيخلت ةيفيك
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Week 10 ᣢᢝ ᣚᡧمعلا ءزجلا
ᢝ لعلا ثحبلاᣥᢝ ەدادعا قرطو 

Week 11 تاسايقلاو تاصوحفلا

Week 12 جئاتنلا جارختسا ةيفيك

Week 13  ةیثحبلا تاجرخملا ةشقانم

Week 14 تاصخلملاو تاجاتنتسلاا ةباتك ةيفيك

Week 15 ةيثحبلا عجارملاورداصملا ةباتك قرط

Week 16 مييقت

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts Research Methodology by CR Kothari No

Recommended

Texts
None No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information

 ةيساردلا ةداملا تامولعم

Module Title Grid connected system Module Delivery

Module Type Core ☒ Theory

☐ Lecture

☐ Lab

☒ Tutorial

☐ Practical

☐ Seminar

Module Code NRE48040

ECTS Credits 5

SWL (hr/sem) 125

Module Level UGx11 UGIV Semester of Delivery 8

Administering Department BSc_NRE College

Module Leader Mustafa Hussein Ibrahim e-mail mustafahussein@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.

Module Tutor Mustafa Hussein Ibrahim e-mail mustafahussein@uomosul.edu.iq

Peer Reviewer Name e-mail

Scientific Committee Approval
Date

Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلاداوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:mustafahussein@uomosul.edu.iq
mailto:mustafahussein@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents

 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives

ةيساردلا ةداملا فادهأ

These objectives highlight the goals of the course in grid connecting system , and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1. Understand the functioning mechanism of each component in standalone
and grid-tied solar energy systems, and how to provide optimal conditions
for their operation.

2. Perform all calculations related to the design of photovoltaic solar energy
systems. This includes calculating the required size and capacity of solar
modules, batteries, inverters, and other system components.

3. Comprehend the methods for connecting renewable energy systems to the
local grid. This includes understanding how to integrate solar energy systems
with the existing infrastructure and connect them to the local distribution
network.

4. Familiarize with the methods for recording and accounting renewable energy
in accordance with global standards. This includes understanding how to
measure and record the generated renewable energy, calculate system
performance, and monitor energy consumption.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Understand and optimize the operation of solar energy systems.
2. Design and size photovoltaic solar energy systems.
3. Integrate renewable energy systems with the local grid.
4. Evaluate and analyze the performance of renewable energy systems.
5. Follow international standards for renewable energy accounting.
6. Assess the economic and environmental aspects of renewable energy.
7. Troubleshoot and propose solutions for system challenges.
8. Communicate effectively and collaborate in multidisciplinary teams.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

1- Stand Alone PV System

2- Solar (PV) Array

3- Solar Cell Efficiency:

4- The external factors that affecting upon the modules Efficiency.
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5- Charge Controller

6- Batteries

7- Depth Of Discharge.

8- Inverter.

9- Grid Connected PV System.

10- grid tie inverter.

11- synchronization process.

12- Electricity Meter.

13- metering system (Gross metering & Bi Directional metering)

14- Net metering system Explanation

15- Hybrid Solar Wind System

16- Solar Houses

17- Pv system sizing

Learning and Teaching Strategies

 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
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infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

8. Guest Speakers or Experts: Inviting guest speakers or subject matter experts
to share their knowledge and experiences can provide additional insights and
practical examples. It also exposes students to different perspectives and
real-world applications of the theoretical concepts being taught.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا

Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
63

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
62

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
4.13

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
125

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome
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Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Stand Alone PV System

Week 2 Solar (PV) Array

Week 3 Solar Cell Efficiency:

Week 4 The external factors that affecting upon the modules Efficiency.

Week 5 Charge Controller

Week 6 Batteries

Week 7 Depth Of Discharge.

Week 8 Inverter.

Week 9 Grid Connected PV System.

Week 10 grid tie inverter.

Week 11 synchronization process.

Week 12 Electricity Meter.

Week 13 metering system (Gross metering & Bi Directional metering)
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Week 14 Hybrid Solar Wind System

Week 15 Solar Houses and Pv system sizing

Week 16 Final Exam

Learning and Teaching Resources

 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

Grid-connected Solar Electric Systems:

The Earthscan Expert Handbook for Planning, Design and

Installation 1st Edition by Geoff Stapleton
No

Recommended

Texts
None No

Websites None

Grading Scheme

تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group

(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance

B - Very Good ادج ديج 80 - 89 Above average with some errors

C - Good ديج 70 - 79 Sound work with notable errors

D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings

E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group

(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded

F – Fail بسار (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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ةیساردلا ةداملا فصو جذومن

 ةیساردلا ةداملا تامولعم

ةدحولا ناونع
ةكبشلابطبرلامظن  ةیساردلا ةیساردلاةدحولا میلست

ةیساردلاةدحولا عون ةیرظنلا☒  ةیساسلأا دراوملا

ةءارقلا☐

ربتخملا☐

☒Tutorial

يلمع☐

  ةیساردلا ةقلحلا☐

Module Code NRE48040  

ECTS  5تانامتئا

SWL (hr/sem) 125

Module Level UGX11UGIV 8  میلستلا يساردلا لصفلا

BSc_NRE  ةرادلإا   ةعماجلا

e-mail  میھاربإ نیسح ىفطصم  ةیساردلاةدحولا دئاق mustafahussein@uomosul.edu.iq    

ناونعلا .ةیساردلاةدحولا دئاق داكأ Lecture سویرولاكبلا ةداھش  ةیساردلاةدحولا دئاق تلاھؤم

ةیسارد  ةدحو سردم e-mail  میھاربإ نیسح ىفطصم mustafahussein@uomosul.edu.iq  

e-mail  نارقلأا عجارم مسا

1.0  رادصلإا مقر  ةیملعلا ةنجللا ةقفاوم خیرات

 ىرخلأا ةیساردلاداوملا عم ةقلاعلا

بلطتمةیسارد  ةدحو Semester  دحأ لا

ةكرتشملا تابلطتملا ةدحو Semester  دحأ لا

ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

mailto:mustafahussein@uomosul.edu.iq
mailto:mustafahussein@uomosul.edu.iq
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ةیساردلا ةداملا فادھأ

  اھروطیس يتلا تاراھملاو ةفرعملا حضوتو ،ةكبشلا طبر ماظن يف ةرودلا فادھأ ىلع ءوضلا فادھلأا هذھ طلست
مسقلا اذھ يف مھتسارد لاوط بلاطلا

فورظلا ریفوت ةیفیكو ،ةكبشلاب ةطبترملاو ةلقتسملا ةیسمشلا ةقاطلا ةمظنأ يف نوكم لك لمع ةیلآ مھف.1
.اھلیغشتل ىلثملا

  باسح كلذ لمشیو  .ةیئوضورھكلا ةیسمشلا ةقاطلا ةمظنأ میمصتب ةقلعتملا تاباسحلا عیمج ءارجإ.2
  .ىرخلأا ماظنلا تانوكمو تلاوحملاو تایراطبلاو ةیسمشلا تادحولل ةبولطملا ةعسلاو مجحلا

  ةقاطلا ةمظنأ جمد ةیفیك مھف كلذ لمشیو  .ةیلحملا ةكبشلاب ةددجتملا ةقاطلا ةمظنأ طبر قرط مھف.3
.ةیلحملا عیزوتلا ةكبشب اھطبرو ةیلاحلا ةیتحتلا ةینبلا عم ةیسمشلا

  سایق ةیفیك مھف كلذ لمشیو  .ةیملاعلا رییاعملل اقفو ةددجتملا ةقاطلا باسحو لیجست قرط ىلع فرعتلا.4
  .ةقاطلا كلاھتسا ةبقارمو ،ماظنلا ءادأ باسحو ،ةدلوتملا ةددجتملا ةقاطلا لیجستو

ةیساردلاةداملل ملعتلا تاجرخم

.ةیسمشلا ةقاطلا ةمظنأ لیغشت نیسحتو مھف.1
  .ةیئوضورھكلا ةیسمشلا ةقاطلا ةمظنأ میجحتو میمصت.2
.ةیلحملا ةكبشلا عم ةددجتملا ةقاطلا ةمظنأ جمد.3
  .ةددجتملا ةقاطلا ةمظنأ ءادأ لیلحتو مییقت.4
  .ةددجتملا ةقاطلا لاجم يف ةبساحملل ةیلودلا رییاعملا عابتا.5
  .ةددجتملا ةقاطلل ةیئیبلاو ةیداصتقلاا بناوجلا مییقت.6
.ماظنلا تایدحتل لولح حارتقاو اھحلاصإو ءاطخلأا فاشكتسا.7
.تاصصختلا ةددعتم قرف يف نواعتلاو لاعف لكشب لصاوتلا.8

  ةیداشرلإا تایوتحملا

 ةیداشرلإا تایوتحملا

.يلی ام لمشی يئاصقلإا ىوتحملايف

  هدحوPVماظن-1

  )PV( ةیسمش تافوفصم-2

:ةیسمشلا ایلاخلا ةءافك-3

.تادحولا ةءافك ىلع رثؤت يتلا ةیجراخلا لماوعلا-4

نحشلا مظنم-5

  تایراطبلا-6

  .غیرفتلا قمع-7

8-Inverter. 

  .ةكبشلاب لصتمPVماظن-9

  .ةكبشلا طبر سكاع-10

.ةنمازملا ةیلمع-11

  .ءابرھكلا دادع-12

  )يھاجتلإا سایقلاو يلامجلإا سایقلا( سایقلا ماظن-13

يفاصلا سایقلا ماظن حرش-14

ةنیجھلا ةیسمشلا حایرلا ماظن-15

ةیسمش تویب-16
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ةیسمشلا تاموظنملا میجحت-17

 میلعتلاو ملعتلا تایجیتارتسا

  تایجیتارتسلاا

ئدابملاو تایرظنلاو ةیساسلأا میھافملا میدقتل ةیدیلقتلا تارضاحملا مادختسا نكمی :تارضاحملا.1
  .عوضوملا مھفل اراطإ رفویو تامولعملا رشنب حمسی اذھو  .بلاطلل

تاھجو لیلحتو يدقنلا ریكفتلا ززعی  امم  تاشقانملا يف ةكراشملا ىلع بلاطلا عیجشت :تاشقانملا.2
  لصاوتلا تاراھم ریوطتو ،تاضارتفلاا يدحتو ،عوضوملا يف قمعتلاب مھل حمسی  .ةفلتخملا رظنلا
.ججحلاو

ىلع بلاطلا دعاسی  اذھو  داوملاب ةلصلا تاذ يقیقحلا ملاعلا يف ةلاحلا تاسارد میدقت :ةلاحلا تاسارد.3
  راثلآا مھفو تلاكشملا لح تاراھم ریوطت نم مھنكمیو  .ةیلمعلا تلااحلا ىلع ةیرظنلا میھافملا قیبطت
.اھنوملعتی يتلا تایرظنلل ةیعقاولا

بلاطلا نم بلطتت ةیمیدقت ضورع وأ ةیعامج عیراشم نییعت يدؤی نأ نكمی :ةعومجملا عیراشم.4
قیبطتو ،ةیثحبلا تاراھملاو ،يعامجلا لمعلا ززعی وھو  .ةداملل مھمھف زیزعت ىلإ ينواعت لكشب لمعلا
.يلمع قایس يف ةیرظنلا میھافملا

  ویدیفلا عطاقم لثم ةددعتملا طئاسولا دراوم جمد يدؤی نأ نكمی :ةیرصبلا  تاودلااو  ةددعتملا طئاسولا.5
  ةیرصبلا تلایثمتلل نكمی  .مھمھفو بلاطلا ةكراشم زیزعت ىلإ ةیرصبلا لئاسولاو ةیلعافتلا ةاكاحملاو
  .ةلوھس رثكأ اھلعجو ةدقعملا میھافملا طیسبت نایحلأا نم ریثك يف

ثحبلا لثم ،ایتاذ ةھجوملا ةطشنلأا للاخ نم مھملعت كلاتما ىلع بلاطلا عیجشت :ایتاذ ھجوملا ملعتلا.6
  ركفلاو ،يدقنلا ریكفتلا ززعی ،عیراشملا ىلع ةمئاقلا ماھملا وأ ،تایبدلأا تاعجارم وأ ،لقتسملا
  .عوضوملل قمعأ مھفو ،لقتسملا

بلاطلل حمسی  امم  تلااقملا وأ تارابتخلاا لثم ،مییقتلا بیلاسأ نم ةعونتم ةعومجم مادختسا :تامییقتلا.7
جئاتن عم ةقفاوتم تامییقتلا نوكت نأ بجی  .ملعتلا يف  مھاوتمسل  تاظحلام مدقتو ةداملل مھمھف راھظإب
  .لیلحتلاو يدقنلا ریكفتلا عیجشتو ملعتلا

لدابتل نیصصختملا ءاربخلا وأ فویضلا نیثدحتملا ةوعدل نكمی :ءاربخلا وأ فویضلا نوثدحتملا.8
ةفلتخم رظن تاھجول بلاطلا ضرعی ھنأ امك  .ةیلمع ةلثمأو ةیفاضإ ىؤر میدقت مھتاربخو مھفراعم
.اھسیردت متی يتلا ةیرظنلا میھافملل يقیقحلا ملاعلا تاقیبطتو

اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا
63

SWLمظنم )h/ w(  

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا
62

SWLمظنم ریغ )h/ w(  

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
4.13
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Total SWL (h/sem)

 لصفلاللاخ بلاطلل يلكلا يساردلا لمحلا
125

Module Evaluation

 ةیساردلا ةداملا مییقت

ھیإ
ةلصلا تاذ ملعتلا جئاتن  قحتسم عوبسأ  )Marks( تاملاعلا  مقرلا/تقولا

ينیوكتلا مییقتلا

2  رابتخا 10% )10(   6# و3# و2 # و  Lo #1  10و5

2  ماھملا 10% )10(   7# و5# و4 # و  Lo #3  12و2

1  .ربتخم /ربتخم 10% )10( لكلا  ةرمتسم

1  ریرقتلا 10% )10( 13   5# و#3 ،#2

  يصیخلت مییقت
)10( %10  ةعاس2  ةدملا فصتنم ناحتما 7 #1-  #5  

)50( %50  ةعاس3  يئاھنلا ناحتملاا 16 لكلا

  ةررقملا ةبصنلأا عومجم
  100( ةئاملا يف100

  )كرام

يرظنلا يعوبسلاا جاھنملا

عوبسلأا   ةاطغملا داوملا

1عوبسلأا   هدحوPVماظن

2عوبسلأا   )PV( ةیسمش تافوفصم

3عوبسلأا :ةیسمشلا ایلاخلا ةءافك

4عوبسلأا .تادحولا ةءافك ىلع رثؤت يتلا ةیجراخلا لماوعلا

5عوبسلأا نحشلا مظنم

6عوبسلأا   تایراطبلا

7عوبسلأا   .غیرفتلا قمع
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8عوبسلأا Inverter. 

9عوبسلأا   .ةكبشلاب لصتمPVماظن

10عوبسلأا   .ةكبشلا طبر سكاع

11عوبسلأا .ةنمازملا ةیلمع

12عوبسلأا   .ءابرھكلا دادع

13عوبسلأا   )يھاجتلإا سایقلاو يلامجلإا سایقلا( سایقلا ماظن

14عوبسلأا ةنیجھلا ةیسمشلا حایرلا ماظن

15عوبسلأا   PVماظنمیجحتو ةیسمشلا لزانملا

16عوبسلأا   يئاھنلا ناحتملاا

  میلعتلاو ملعتلا دراوم

سیردتلاوملعتلا رداصم

صنلا   ؟ةبتكملا يف رفوتم

ةبولطملا صوصنلا
Grid-connected Solar Electric Systems:

The Earthscan Expert Handbook for Planning, Design and

Installation 1st Edition by Geoff Stapleton
No

اھب ىصوملا صوصنلا No  دحأ لا

Websites   دحأ لا

فینصتلا ططخم

 تاجردلا ططخم

ةجردلا  ةعومجملا فیرعتلا  % كرام ریدقتلا

  حاجنلا ةعومجم

)50-100(

زایتما  زاتمم-أ 90-100 عئار ءادأ

ادج دیج-ب ادج دیج 80-89   ءاطخلأا ضعب عم طسوتملا قوف

دیج-ج دیج 70-79   ةظوحلم ءاطخأ عم میلسلا لمعلا

طسوتم  ضرم-د 60-69   ةریبك بویع عم نكلو ةلداع

E - Sufficient لوبقم 50-59 رییاعملا نم ىندلأا دحلا يبلی لمعلا
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  ةعومجملا لشف

)0–49( 

)ةجلاعملا دیق( بسار  لشف-سكف )45-49(   ةحونمملا نامتئلاا نكلو لمعلا نم دیزملا بولطم

F-بولطملا لمعلا نم ةریبك ةیمك )44-0( بسار  لشف  

ىلإ  54.5  ةملاع بیرقت متیس لاثملا لیبس ىلع( ىندلأا وأ ىلعلأا ةلماكلا ةملاعلا ىلإ  0.5  نم لقأ وأ قوف ةیرشعلا تاملاعلا بیرقت متیس   :ةظحلام
  يتلا تاملاعلل دیحولا لیدعتلا نإف اذل ،"بیرقلا رورملا لشف" نع يضاغتلا مدع ةسایس ةعماجلا ىدل .54  ىلإ  54.4  ةملاع بیرقت متیس نیح يف ،55

  .هلاعأ حضوملا يئاقلتلا بیرقتلا نوكیس ةیلصلأا )تاملاعلا( ةملاعلا اھحنمت
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MODULE DESCRIPTION FORM

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title Hydrology Module Delivery

Module Type core ☒ Theory
☐ Lecture
☐ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE47032

ECTS Credits 5

SWL (hr/sem) 125

Module Level UGx11 UGIV Semester of Delivery 7

Administering Department BSc_NRE College

Module Leader Dr.Meaad e-mail @uomosul.edu.iq

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD

Module Tutor None e-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

Module Learning
Outcomes

ةیساردلاةداملل ملعتلا تاجرخم
Indicative Contents

 ةیداشرلإا تایوتحملا

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

1. Lectures: used to introduce and explain key concepts.
2. Interactive discussions: Utilize group discussions, debates, case studies, and

simulations as educational tools to encourage students to think critically and
solve problems.

3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا

63
Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
4

Unstructured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

62
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
4.1

Total SWL (h/sem)

 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا
125

Module Evaluation
 ةیساردلا ةداملا مییقت
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As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5,

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #4 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلا يعوبسلاا جاھنملا
Week Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Week 16 Final Exam

Learning and Teaching Resources
سیردتلاو ملعتلا رداصم

Text Available in the Library?
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Required Texts No

Recommended

Texts
No

Websites

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title Theory inorganic chemistry / 2 nd  semester Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE23010
ECTS Credits 3

SWL (hr/sem) 75

Module Level UGII Semester of Delivery 3

Administering Department BSC-NRE College Type College Code

Module Leader Thana Yaqup Yousif Al-Obedy e-mail Thana.y.yousif@uomosul.edu.iq

Module Leader’s Acad. Title Assistance Professor Module Leader’s Qualification M.Sc.

Module Tutor Thana Yaqup Yousif Al-Obedy e-mail Thana.y.yousif@uomosul.edu.iq

Peer Reviewer Name e-mail

Scientific Committee
Approval Date 01/02/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملاعم ةقلاعلا
Prerequisite module None Semester

Co-requisites module None Semester

mailto:Thana.y.yousif@uomosul.edu.iq
mailto:Thana.y.yousif@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلاةداملا فادھأ

1. Acquisition of skills in General Chemistry and Inorganic Chemistry.
2. To develop the ability to correlate the chemical and physical properties

of elements and their compounds with their positions in the periodic
table.

3. To establish the link between theory and laboratory practice by
conducting laboratory experiments.

4. To acquire expertise in chemistry laboratory in handling of reagents
and solvents as well as in analytical techniques.

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

1. Introduction, Matter, Atom, Electronic structure of the atom
2. Classical theory, Bohr Theory, Quantum theory: Examples
3. Practical examples using quantum numbers
4. Periodic Table of the Elements:  s-block, p-block, d-block,  f-block
5. Important Notes,
6. Some periodic properties of atoms, Shielding constant
7. To calculate the shielding constant of the electron in orbital s, p:
8. Periodic Properties: Atom radius , Ionization Energy, Electron Affinity,

Electronegativity
9. The basic conditions for the composition of ionic compound.[15 hr]
10. Group I (1A): Introduction, The Alkali Metals, General properties
11. The diagonal relation ships:
12. Sodium (Na): Chemical properties, Sodium: reactions of elements
13. Alkaline Earth Metals Group II  (IIA): Calcium, Chemical properties,

Calcium: reactions of elements
14. Elements of Group IIIA, Boron: reactions of element, Aluminum,

Aluminum: reactions of elements
15. Fourth group IVA: Carbon: reactions of elements, Silicon: reactions of

elements.
16. Ionic Compound Polarization
17. Factors affecting the increase or decrease of polarization
18. Hydrogen: Preparation Methods of Hydrogen, Reactions of Hydrogen
19. Hydrogen Compounds: Nitrogen Hydrogen Compounds, Phosphorus

Hydrogen Compounds, Sulfur Hydrogen Compounds, Halogen Hydrogen
Compounds

20. Hydrogen isotopes [15 hr]
21. Hybridization: Types of Hybridization: sp Hybridization, sp2 Hybridization,

sp3 Hybridization
22. Applications of hybridization: Linear molecule: Trigonal planar molecules,

Tetrahedral molecules, Tetrahedral molecule (Pyramidal), Tetrahedral
molecule (V-Shape), Trigonal bipyramid molecule, Octahedral molecule,
Conclusion.

23. Valence bond theory: Examples

Indicative Contents
 ةیداشرلإا تایوتحملا

1. Matter, Atom, Electronic structure of the atom
2. Classical theory, Bohr Theory, Quantum theory: Examples
3. Periodic Table of the Elements:  s-block, p-block, d-block,  f-block
4. Important Notes,
5. Group I (1A)
6. Group II  (IIA)
7. Group IIIA
8. group IVA
9. Hydrogen isotopes
10. Hybridization:
11. Applications of hybridization
12. Valence bond theory
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Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

Expanding students' perceptions about this science and its contents it includes
that help in acquisition of skills in General Chemistry and Inorganic
Chemistry. To develop the ability to correlate the chemical and physical
properties of elements and their compounds with their positions in the
periodic table and involving some examples activities that are interesting to
the students.

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا
33

Structured SWL (h/w)
ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا

2

Unstructured SWL (h/sem)
 لصفلا للاخبلاطلل مظتنملا ریغ يساردلا لمحلا

42
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
3

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

75

Module Evaluation
 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

يرظنلا يعوبسلاا جاھنملا
Week Material Covered

Week 1 Introduction, Matter, Atom, Electronic structure of the atom

Week 2 Classical theory, Bohr Theory, Quantum theory: Examples

Week 3 Practical examples using quantum numbers

Week 4 Periodic Table of the Elements:  s-block, p-block, d-block,  f-block

Week 5 Periodic Properties: Atom radius , Ionization Energy, Electron Affinity, Electronegativity

Week 6 The basic conditions for the composition of ionic compound.[15 hr]

Week 7 Group I (1A): Introduction, The Alkali Metals, General properties

Week 8 Alkaline Earth Metals Group II  (IIA): Calcium, Chemical properties, Calcium: reactions of
elements

Week 9 Elements of Group IIIA, Boron: reactions of element, Aluminum, Aluminum: reactions of
elements

Week 10 Factors affecting the increase or decrease of polarization
Week 11 Hybridization

Week 12 Hydrogen isotopes

Week 13 Valence bond theory: Examples

Week 14 Hydrogen Compounds: Nitrogen Hydrogen Compounds, Phosphorus
Week 15 Final Exam

Learning and Teaching Resources
سیردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

Cotton, F.A. and Wilkinsan, D. 2000 .
Advanced Inorganic Chemistry. 5th ed. Wiley-
Interscience, New York,.

No

Recommended

Texts

Martel,A. E. ,2009. Coordination Chemistry.
Van Nostrans Reinhold, NewYork. No

Websites https://classroom.google.com/u/2/c/NjUxMzQ1MTIwMTEz
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Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Large Solar Energy systems Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE48039
ECTS Credits 8

SWL (hr/sem) 200

Module Level UGx11 UGIV Semester of Delivery 8

Administering Department BSc_NRE College

Module Leader Muhammed Mahmood Younis e-mail mohmahnua@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification Dr.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1. Introduction to different types of solar systems
2. Solar collectors
3. Mirrors
4. commercial CST technologies
5. parabolic trough
6. Parabolic trough geometry
7. Effect of Parabolic trough rim angle
8. Heat transfer fluid in direct and indirect systems
9. Fresnel solar system
10. Receivers types and structure
11. Classification of solar systems according storage fluids

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Enabling the student to know the large heliocentric solar
systems

2. understand the basics of their structure
3. understand method of operation

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.
1. Definition of large solar systems
2. Types of merrors
3. Advantage and disadvantage of solar systems
4. examples
5. define with explanation of  parabolic trough
6. define with explanation of  Parabolic trough geometry
12. classify Heat transfer fluid in direct and indirect systems
13. classify Receivers types and structure

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.
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5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأبلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
107

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
7.13

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
200

Module Evaluation

 ةيساردلاةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)



4

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Introduction to different types of solar systems

Week 2 Solar collectors

Week 3 Mirrors

Week 4 Mirrors

Week 5 commercial CST technologies

Week 6 parabolic trough

Week 7 parabolic trough

Week 8 Parabolic trough geometry

Week 9 Effect of Parabolic trough rim angle

Week 10 Effect of Parabolic trough rim angle

Week 11 Heat transfer fluid in direct and indirect systems

Week 12 Fresnel solar system

Week 13 Fresnel solar system

Week 14 Receivers types and structure

Week 15 Classification of solar systems according storage fluids

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

 Advanced CSP Teaching Materials
 Design And Testing Of A Solar

Parabolic Concentrating
 Design and Fabrication of Parabolic

Trough Solar Collector for Thermal
Energy Applications

No

Recommended

Texts
None No

Websites None
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Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Material Science Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE-291
ECTS Credits 6

SWL (hr/sem) 150

Module Level 2 Semester of Delivery 1

Administering Department
New and Renewable
Energies College College of sciences

Module Leader Dr. Saad Fadhil Mahmood e-mail Saadfadhil32@uomousl.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification P.hD.

Module Tutor e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee
Approval Date 01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:Saadfadhil32@uomousl.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1- Understand the principles and methods used to classify materials based on their
properties, structures, and applications.

2- Study the properties, characteristics, and behavior of metals and ceramics.
3- Understand the applications and engineering considerations related to metals

and ceramics.
4- Gain knowledge of polymers, including their structures, properties, and synthesis

methods.
5- Examine the mechanical, thermal, and electrical properties of polymers.
6- Study advanced materials that possess unique properties or exhibit exceptional

performance.
7- Gain an understanding of semiconductor materials and their properties.
8- Study the properties, design considerations, and biocompatibility of biomaterials.
9- Examine emerging materials and their potential impact on future technologies.
10- Explore the properties, synthesis methods, and applications of nano-engineered

materials.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1- Able to classify materials based on their properties, structures, and applications,
and differentiate between different categories such as metals, ceramics,
polymers, composites, advanced materials, semiconductors, biomaterials, and
nano-engineered materials.

2- Gain knowledge of the properties, behavior, and characteristics of metals and
ceramics, including their mechanical, thermal, and electrical properties, and
understand their engineering applications and considerations.

3- Evaluate the properties and behavior of polymers and composites, including their
structure, synthesis methods, mechanical, thermal, and electrical properties, and

4- Understanding of advanced materials that possess unique properties or exhibit
exceptional performance, and analyze their synthesis techniques, properties, and
applications in cutting-edge technologies and industries.

5- Study the principles of semiconductors, including band theory and doping, and
analyze their behavior in electronic devices. They will also explore the
applications of semiconductors in integrated circuits, optoelectronics, and
renewable energy technologies.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Classification of Materials:
 Introduction to material science and its importance
 Overview of material classification based on properties, structures, and

applications
 Study of different material categories: metals, ceramics, polymers,

composites, etc.
Metals and Ceramic:

 Properties, characteristics, and behavior of metals and their alloys
 Structure and properties of ceramics and their applications
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 Engineering considerations and practical applications of metals and ceramics
Polymers and Composites:

 Introduction to polymers and their classifications
 Study of polymer properties, behavior, and processing techniques
 Composites: types, composition, reinforcement, and applications

Advanced Materials:
 Introduction to advanced materials and their significance
 Study of nanomaterials, smart materials, shape memory alloys, etc.
 Synthesis methods, properties, and applications of advanced materials

Semiconductors:
 Overview of semiconductors and their role in electronic devices
 Band theory, doping, and semiconductor behavior
 Applications of semiconductors in integrated circuits, optoelectronics, and

renewable energy technologies
Biomaterials:

 Introduction to biomaterials and their importance in medical applications
 Study of biocompatibility, properties, and behavior of biomaterials
 Applications of biomaterials in tissue engineering, implants, and medical

devices
Materials of the Future:

 Emerging materials and their potential impact on future technologies
 Study of graphene, carbon nanotubes, nanocomposites, etc.
 Exploration of the challenges and opportunities in developing future materials

Nano-engineered Materials:
 Introduction to nanotechnology and its applications in material science
 Synthesis techniques and properties of nano-engineered materials
 Study of nanoscale phenomena and their influence on material behavior

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1- Lectures: Engage students through interactive lectures where the instructor
introduces and explains key concepts related to each topic. Use visual aids,
demonstrations, and real-life examples to enhance understanding and capture
students' interest.

2- Laboratory Work: Provide hands-on laboratory experiments and practical sessions
to allow students to observe and analyze the properties and behavior of different
materials. This enables them to apply theoretical knowledge and develop practical
skills in material characterization and testing.

3- Group Discussions: Encourage students to participate in group discussions and
problem-solving activities. This promotes critical thinking and collaborative
learning, allowing students to share their insights, exchange ideas, and develop a
deeper understanding of the subject matter.
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Student Workload (SWL)

اعوبسأ١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
63

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
87

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
150

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Classification of Materials

Week 2 Classification of Materials continue

Week 3 Metals and Ceramic

Week 4 Metals and Ceramic continue

Week 5 Polymers

Week 6 Composites

Week 7 Advanced materials

Week 8 Advanced materials continue

Week 9 Semiconductors
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Week 10 Semiconductors continue

Week 11 Biomaterials

Week 12 Biomaterials continue

Week 13 Materials of the future

Week 14 Materials of the future continue

Week 15 Nano-engineered Materials

Week 16 Final Exam

Delivery Plan (Weekly Lab. /Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1,2,3,4 Heat of Vaporization by Calorimetry

Week 5,6,7,8 Water-Phenol Miscibility Diagram

Week 9,10,11,12 Determination of the molecular weight by measuring the elevation of boiling point

Week 13,14,15 Determination of adsorption ratio for oxalic acid on activated char coal

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
1-Matreial science and Engineering by Calister
2-

No

Recommended Texts 1. No

Websites None
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Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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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ةیساردلا ةداملا فصو جذومن

ةیساردلاةدحولا تامولعم
 ةیساردلا ةداملا تامولعم

ةدحولا ناونع
ةیساردلاةدحولا میلست  ةددجتملا ةقاطلا ةجذمن  ةیساردلا

ةیساردلاةدحولا عون ةیرظنلا☒  ةیساسلأا دراوملا
☒Lecture
ربتخملا☒
  يمیلعتلا جمانربلا☐
يلمع☐
  ةیساردلا ةقلحلا☒

Module Code NRE35023  
ECTS  6تانامتئا

SWL (hr/sem) 175

Module Level UGx11UGIII 5  میلستلا يساردلا لصفلا

  ةعماجلا  BSc_NRE  ةرادلإا

e-mail  میھاربإ نیسح ىفطصم  ةیساردلاةدحولا دئاق mustafahussein@uomosul.edu.iq    

ناونعلا .ةیساردلاةدحولا دئاق داكأ Lecture سویرولاكبلا ةداھش  ةیساردلاةدحولا دئاق تلاھؤم

ةیسارد  ةدحو سردم e-mail  دحأ لا E-mail

e-mail  دحأ لا  نارقلأا عجارم مسا E-mail

6/05/2023  ةیملعلا ةنجللا ةقفاوم خیرات 1.0  رادصلإا مقر

ىرخلأا تادحولا عم ةقلاعلا

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
بلطتمةیسارد  ةدحو Semester  دحأ لا

ةكرتشملا تابلطتملا ةدحو Semester  دحأ لا

ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

ةیساردلا ةداملا فادھأ   اھروطیس يتلا تاراھملاو ةفرعملا حضوتو ،ةیضایرلا ةجذمنلا يف ةرودلا فادھأ ىلع ءوضلا فادھلأا هذھ طلست
مسقلا اذھ يف مھتسارد لاوط بلاطلا

  .ةجذمنلا موھفمو فیرعت مھف.1

mailto:mustafahussein@uomosul.edu.iq
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.ةجذمنلا تاینقت نم ةفلتخم عاونأ ىلع فرعتلا.2
.ةجذمنلا بویعو ایازم فاشكتسا.3
.ةیضایرلا ةجذمنلا يف تاراھملا ریوطت.4
  .ةجذمنلل ةیساسلأا رصانعلا مھفو دیدحت.5
.ةیلیلحتلا ةجذمنلا تاینقت يف ةءافكلا باستكا.6
.ةجذمنلا تاقیبطت نم يقیقحلا ملاعلا ةلثمأ ةشقانمو لیلحت.7
  .ةجذمنلا ةیلمع يف ةكراشملا تانوكملا مھف.8
  .ةجذمنلا رییاعمو ةجذمنلا تاریغتم نیب قرفلا.9

  .اھصئاصخو ةاكاحملا جذامن موھفم فاشكتسا.10
  .ةجذمنلا ضارغلأ يددعلا لیلحتلا يف تاراھملا ریوطت.11
  .ةاكاحملاو ةجذمنلا يف ةیرظانتلا ىلإ ةیمقرلا تلاوحملا رود فاشكتسا.12

ةیساردلا ةداملل ملعتلا تاجرخم

.تلااجملا فلتخم يف اھتیمھأو ةجذمنلا دیدحت.1
.ةیلمعلا ةسرامملا يف ةمدختسملا ةجذمنلا تاینقت نم ةفلتخم عاونأ دیدحت.2
.رارقلا عنص تایلمع يف ةجذمنلا بویعو ایازم حرش.3
  .يقیقحلا ملاعلا ةمظنأ لیثمتل ةیضایرلا ةجذمنلا قیبطت.4
  .ةجذمنلا ةیلمع يف ةكراشملا ةیساسلأا رصانعلا فصوو دیدحت.5
.ةیضایرلا لكاشملا لحل ةیلیلحتلا ةجذمنلا تاینقت مادختسا.6
  .ةلصلا تاذ ةلثملأا للاخ نم ةجذمنلا مھف راھظإ.7
  .ةجذمنلا ةیلمع يف ةكراشملا تانوكملا فصوو دیدحت.8
  .ةجذمنلا رییاعمو ةجذمنلا تاریغتم نیب قرفلا.9

  .ةدقعملا ةمظنلأا لیثمت يف اھرودو ةاكاحملا جذامن مھف.10
  .ةجذمنلا يف ةاكاحملا ةیمھأو ةیلمع فصو.11
  .ةجذمنلا لكاشم لح يف يددعلا لیلحتلا تاینقت قیبطت.12
ةجذمنلا يف ھتیمھأو يرظانتلا ىلإ يمقرلا لوحملا موھفم مھف.13

 ةیداشرلإا تایوتحملا

  .يلی ام يداشرلإا ىوتحملا لمشیو
  ةجذمنلا فیرعت.1
ةجذمنلا عاونأ.2
ةجذمنلا بویعو ایازم.3
ةجذمنلا .تایضایرلا.4
  ةجذمنلا رصانع.5
ةیلیلحتلا ةجذمنلا.6
ةلثمأ.7
  تانوكملا ةجذمن.8
تاریغتملا ةجذمن.9

  تاملعملا ةجذمن.10
  ةاكاحملا جذامن.11
  ةاكاحملا صئاصخ.12
  يددعلا لیلحتلا.13
14.DAC

  سیردتلاو ملعتلا تایجیتارتسا
 میلعتلاو ملعتلا تایجیتارتسا

ئدابملاو تایرظنلاو ةیساسلأا میھافملا میدقتل ةیدیلقتلا تارضاحملا مادختسا نكمی :تارضاحملا.1  تایجیتارتسلاا
  .عوضوملا مھفل اراطإ رفویو تامولعملا رشنب حمسی اذھو  .بلاطلل
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تاھجو لیلحتو يدقنلا ریكفتلا ززعی  امم  تاشقانملا يف ةكراشملا ىلع بلاطلا عیجشت :تاشقانملا.2
  لصاوتلا تاراھم ریوطتو ،تاضارتفلاا يدحتو ،عوضوملا يف قمعتلاب مھل حمسی  .ةفلتخملا رظنلا
.ججحلاو

ىلع بلاطلا دعاسی  اذھو  داوملاب ةلصلا تاذ يقیقحلا ملاعلا يف ةلاحلا تاسارد میدقت :ةلاحلا تاسارد.3
  راثلآا مھفو تلاكشملا لح تاراھم ریوطت نم مھنكمیو  .ةیلمعلا تلااحلا ىلع ةیرظنلا میھافملا قیبطت
.اھنوملعتی يتلا تایرظنلل ةیعقاولا

بلاطلا نم بلطتت ةیمیدقت ضورع وأ ةیعامج عیراشم نییعت يدؤی نأ نكمی :ةعومجملا عیراشم.4
قیبطتو ،ةیثحبلا تاراھملاو ،يعامجلا لمعلا ززعی وھو  .ةداملل مھمھف زیزعت ىلإ ينواعت لكشب لمعلا
.يلمع قایس يف ةیرظنلا میھافملا

  ویدیفلا عطاقم لثم ةددعتملا طئاسولا دراوم جمد يدؤی نأ نكمی :ةیرصبلا  تاودلااو  ةددعتملا طئاسولا.5
  ةیرصبلا تلایثمتلل نكمی  .مھمھفو بلاطلا ةكراشم زیزعت ىلإ ةیرصبلا لئاسولاو ةیلعافتلا ةاكاحملاو
  .ةلوھس رثكأ اھلعجو ةدقعملا میھافملا طیسبت نایحلأا نم ریثك يف

ثحبلا لثم ،ایتاذ ةھجوملا ةطشنلأا للاخ نم مھملعت كلاتما ىلع بلاطلا عیجشت :ایتاذ ھجوملا ملعتلا.6
  ركفلاو ،يدقنلا ریكفتلا ززعی ،عیراشملا ىلع ةمئاقلا ماھملا وأ ،تایبدلأا تاعجارم وأ ،لقتسملا
  .عوضوملل قمعأ مھفو ،لقتسملا

بلاطلل حمسی  امم  تلااقملا وأ تارابتخلاا لثم ،مییقتلا بیلاسأ نم ةعونتم ةعومجم مادختسا :تامییقتلا.7
جئاتن عم ةقفاوتم تامییقتلا نوكت نأ بجی  .ملعتلا يف  مھاوتمسل  تاظحلام مدقتو ةداملل مھمھف راھظإب
  .لیلحتلاو يدقنلا ریكفتلا عیجشتو ملعتلا

لدابتل نیصصختملا ءاربخلا وأ فویضلا نیثدحتملا ةوعدل نكمی :ءاربخلا وأ فویضلا نوثدحتملا.8
ةفلتخم رظن تاھجول بلاطلا ضرعی ھنأ امك  .ةیلمع ةلثمأو ةیفاضإ ىؤر میدقت مھتاربخو مھفراعم
اھسیردت متی يتلا ةیرظنلا میھافملل يقیقحلا ملاعلا تاقیبطتو

)SWL( بلاطلا لمع ءبع
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملايساردلا لمحلا

93
SWLمظنم )h/ w(  

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
6

Unstructured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

82
SWLمظنم ریغ )h/ w(  

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
6

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلالمحلا

175

Module Evaluation
 ةیساردلا ةداملا مییقت

ھیإ
ةلصلا تاذ ملعتلا جئاتن  قحتسم عوبسأ  )Marks( تاملاعلا  مقرلا/تقولا

ينیوكتلا مییقتلا

2  رابتخا 10% )10(   6# و3# و2 # و  Lo #1  10و5

2  ماھملا 10% )10(   7# و5# و4 # و  Lo #3  12و2

1  .ربتخم /ربتخم 10% )10( لكلا  ةرمتسم
1  ریرقتلا 10% )10( 13   5# و#3 ،#2

)10( %10  ةعاس2  ةدملا فصتنم ناحتما  يصیخلت مییقت 7 #1-  #5  
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)50( %50  ةعاس3  يئاھنلا ناحتملاا 16 لكلا

  ةررقملا ةبصنلأا عومجم
  100( ةئاملا يف100

  )كرام

  )Weekly Syllabus( يعوبسلأا جھنملا

يرظنلا يعوبسلاا جاھنملا
عوبسلأا   ةاطغملا داوملا

1عوبسلأا   ةجذمنلا يھ ام

2عوبسلأا ةجذمنلا عاونأ

3عوبسلأا ةجذمنلا بویعو ایازم

4عوبسلأا ةجذمنلا .تایضایرلا

5عوبسلأا   ةجذمنلا رصانع

6عوبسلأا ةیلیلحتلا ةجذمنلا

7عوبسلأا ةلثمأ

8عوبسلأا ةلثمأ

9عوبسلأا   تانوكملا ةجذمن

10عوبسلأا تاریغتملا ةجذمن

11عوبسلأا   تاملعملا ةجذمن

12عوبسلأا   ةاكاحملا جذامن

13عوبسلأا   ةاكاحملا صئاصخ

14عوبسلأا   يددعلا لیلحتلا

15عوبسلأا DAC

16عوبسلأا   يئاھنلا ناحتملاا

  میلعتلاو ملعتلا دراوم
سیردتلاو ملعتلا رداصم

صنلا   ؟ةبتكملا يف رفوتم

ةبولطملا صوصنلا
Modelling and simulation

edition by Hartmut Bosselst1 No

اھب ىصوملا صوصنلا No  دحأ لا

Websites   دحأ لا
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فینصتلا ططخم
 تاجردلا ططخم

ةجردلا  ةعومجملا فیرعتلا  % كرام ریدقتلا

  حاجنلا ةعومجم
)50-100(

زایتما  زاتمم-أ 90-100 عئار ءادأ
ادج دیج-ب ادج دیج 80-89   ءاطخلأا ضعب عم طسوتملا قوف
دیج-ج دیج 70-79   ةظوحلم ءاطخأ عم میلسلا لمعلا
طسوتم  ضرم-د 60-69   ةریبك بویع عم نكلو ةلداع

E - Sufficient لوبقم 50-59 رییاعملا نم ىندلأا دحلا يبلی لمعلا
  ةعومجملا لشف
)0–49( 

)ةجلاعملادیق( بسار  لشف-سكف )45-49(   ةحونمملا نامتئلاا نكلو لمعلا نم دیزملا بولطم
F-بولطملا لمعلا نم ةریبك ةیمك )44-0( بسار  لشف  

ىلإ  54.5  ةملاع بیرقت متیس لاثملا لیبس ىلع( ىندلأا وأ ىلعلأا ةلماكلا ةملاعلا ىلإ  0.5  نم لقأ وأ قوف ةیرشعلا تاملاعلا بیرقت متیس   :ةظحلام
  يتلا تاملاعلل دیحولا لیدعتلا نإف اذل ،"بیرقلا رورملا لشف" نع يضاغتلا مدع ةسایس ةعماجلا ىدل .54  ىلإ  54.4  ةملاع بیرقت متیس نیح يف ،55

  .هلاعأ حضوملا يئاقلتلا بیرقتلا نوكیس ةیلصلأا )تاملاعلا( ةملاعلا اھحنمت
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MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Modeling of Renewable Energy Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☐ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE35023
ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11 UGIII Semester of Delivery 5

Administering Department BSc_NRE College

Module Leader Mustafa Hussein ibrahim e-mail mustafahussein@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification M.Sc.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 6/05/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:mustafahussein@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

These objectives highlight the goals of the course in mathematical modeling, and
illustrate the knowledge and skills that students will develop throughout their studies
in this department

1. Understanding the definition and concept of modeling.
2. Familiarizing with the different types of modeling techniques.
3. Exploring the advantages and disadvantages of modeling.
4. Developing skills in mathematical modeling.
5. Identifying and understanding the essential elements of modeling.
6. Gaining proficiency in analytical modeling techniques.
7. Analyzing and discussing real-world examples of modeling applications.
8. Understanding the components involved in the modeling process.
9. Differentiating between modeling variables and modeling parameters.
10. Exploring the concept of simulation models and their characteristics.
11. Developing skills in numerical analysis for modeling purposes.
12. Exploring the role of digital-to-analog converters in modeling and simulation.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Define modeling and its significance in various fields.
2. Identify different types of modeling techniques used in practice.
3. Explain the advantages and disadvantages of modeling in decision-making

processes.
4. Apply mathematical modeling to represent real-world systems.
5. Identify and describe the essential elements involved in the modeling process.
6. Utilize analytical modeling techniques to solve mathematical problems.
7. Demonstrate an understanding of modeling through relevant examples.
8. Identify and describe the components involved in the modeling process.
9. Differentiate between modeling variables and modeling parameters.
10. Understand simulation models and their role in representing complex systems.
11. Characterize the process and importance of simulation in modeling.
12. Apply numerical analysis techniques in solving modeling problems.
13. Understand the concept of a digital-to-analog converter and its relevance in

modeling

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.
1. Definition of modelling
2. Types of modeling
3. Advantage and disadvantage of modelling
4. Math. modelling
5. modelling elements
6. Analytical modelling
7. examples
8. Modelling components
9. Modelling variables
10. Modelling parameters
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11. Simulation models
12. Characterizing of simulation
13. Numerical analysis
14. DAC

Learning and Teaching Strategies
 ميلعتلاوملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: Traditional lectures can be used to present foundational concepts,
theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.

2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes, tests,
essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

8. Guest Speakers or Experts: Inviting guest speakers or subject matter experts
to share their knowledge and experiences can provide additional insights and
practical examples. It also exposes students to different perspectives and real-
world applications of the theoretical concepts being taught.
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Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملاᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
4

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 What is modelling

Week 2 Types of modeling

Week 3 Advantage and disadvantage of modelling

Week 4 Math. modelling

Week 5 modelling elements

Week 6 Analytical modelling

Week 7 examples

Week 8 examples

Week 9 Modelling components
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Week 10 Modelling variables

Week 11 Modelling parameters

Week 12 Simulation models

Week 13 Characterizing of simulation

Week 14 Numerical analysis

Week 15 DAC

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
Modelling and simulation

1st edition by Hartmut Bossel
No

Recommended

Texts
None No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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.



1

MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Circuit Analysis Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☒ Seminar

Module Code NRE2309
ECTS Credits 7

SWL (hr/sem) 175

Module Level UGII Semester of Delivery 3

Administering Department Type Dept. Code College Type College Code

Module Leader Ibtisam Yahya Abdullah e-mail ibtisamyahya@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification P hD.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1- Introducing the student to the theoretical foundations and basic principles of
analyzing constant-current and alternating-current electrical circuits.

2- Introducing the student to the components of electrical circuits such as
resistors, capacitors, inductors, load, etc.

mailto:ibtisamyahya@uomosul.edu.iq
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3- Enable the student to analyze electrical circuits and use different theories to
solve them and calculate currents, voltages, and power in direct current and
alternating current circuits.

4- Analysis of the Series and Parallel Circuit.
5- Solve the Kirchhoff’s voltage and current Laws.
6- Describe the Electromagnetic Induction
7- Analysis of circuits using Thevenin’s Theorem, Norton’s, and Superposition

Theorem.
8- Distinguish and solve the voltage and current divider rules.
9- Analysis of the Branch-Current, Mesh, and Nodal Analysis.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

At the end of this module, a student should be able to:

1. Identify the fundamentals of AC electrical circuits and their components.
2. Recognize the AC circuits
3. Apply the electrical circuit methods in the lab.
4. Determine the suitable analysis method to solve the problems
5. Analyze the electrical circuits by multiple methods
6. Solve the AC electrical circuits
7. Compare multiple AC circuit analysis methods
8. Compare DC & AC circuit analysis methods

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
1- Electrical unit system SI
2- What is SI Units List?
3- Simple Electrical Circuit
4- The direct and alternating current
5- Basic Terminologies
6- Circuit Analysis
7- Series Circuits
8- Voltage Sources in Series
9- Kirchhoff’s Voltage Law
10- Interchanging Series Elements
11- Voltage Divider Rule
12- Parallel Elements
13- Total Conductance and Resistance
14- Parallel Circuits
15- Kirchhoff’s Current Law
16- Current Divider Rule
17- Problems
18- Branch-Current Analysis
19- Mesh Analysis
20- Nodal Analysis
21- Superposition Theorem
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Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain the Concepts of Electric Circuits and
what are the components and Types,

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to electric circuits through group discussions.

3. Multimedia resources: used to enhance student engagement and
understanding of concepts related to electric circuits through videos, and
animations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
88

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
87

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
6

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلااجاهنملا

Week Material Covered

Week 1 Electrical unit system SI, What is SI Units List?

Week 2 Electric Circuits: Components, Types, and Related Concepts. The direct and alternating current

Week 3 Circuit Analysis, Series Circuits, Voltage Sources in Series

Week 4 Kirchhoff’s Voltage Law

Week 5 Interchanging Series Elements

Week 6 Voltage Divider Rule

Week 7 Solve problems

Week 8 Parallel Elements, Total Conductance and Resistance

Week 9 Parallel Circuits, Kirchhoff’s Current Law

Week 10 Current Divider Rule

Week 11 Solve problems

Week 12 Branch-Current Analysis

Week 13 Mesh Analysis

Week 14 Nodal Analysis

Week 15 Superposition Theorem

Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)

 ربتخملل يعوبسلاا جاھنملا

Week  دجوی لا

Week 1
1- Experiment No.1: Ohm's Law

Week 2
2- Experiment NO.2 Series and parallel connection

Week 3
3- Experiment No.3 Kirchhoff's Laws

Week 4 4- Experiment NO.4 Divider Rules

Week 5 5- Experiment No.5 Mesh Method

Week 6 6- Experiment No.6 Thevenin's Theorem
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Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1- Introduction circuit analysis, Tenth edition
2- Electronic Circuits: Fundamentals and Application. 2nd

edition. Michael Tootey, BA
3- Fundamentals of Electric Circuits: Firth Edition. Charles

K. Alexander & Matthew N. O. Sadiku

No

Recommended

Texts

1. A Textbook of Electrical Technology, Theraja. Vol. 2
2. ELECTRICAL CIRCUIT ANALYSIS. 2nd edition,

MAHADEVAN, K. ،CHITRA, C.
No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق(بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Nanotechnology Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE48037
ECTS Credits 8

SWL (hr/sem) 200

Module Level UGx11 UGIV Semester of Delivery 8

Administering Department BSc_NRE College

Module Leader Ahmed moneer e-mail ??????@uomosul.edu.iq

Module Leader’s Acad. Title Assistant professor Module Leader’s Qualification PhD

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:??????@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

1. Clarification of nano scales that can make significant and
contribute to a wide range of technical applications.

2. Identify the basics of nanotechnology.
3. This course deals with the basic concept of the most important elements in

nano such approaches, the structure of nanomaterials, examples of
nanomaterials, tools used to investigate materials, experiments and
techniques used for preparing and applications of nano technology.

4. Learn about the most important scientific terms (Terminology) and their
definitions related to this topic. 

5. To understand and comprehend the impact of these elements from Physics
point of view.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. To know about nanotechnology in detail
2. To understand the structures of materials.
3. To comprehend the conditions of obtaining nanotechnologyogy.
4. To go through applications of it.
5. To experience how usage of this technology in developing products.
6. To experience the structures of materials.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Part A – Theoretical lectures
Chapter One (Basic Concepts
[10 hrs]
Chapter Two (approaches):
[8 hrs]
Chapter Three (tools)
[10 hrs]
Chapter Four (techniques used in nanotechnology)
[8 hrs]
[4 hrs]
Revision problem classes  [3 hrs]

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

Expanding students' perceptions about this science and its contents. In addition,
assisting students in knowledge gathering of basic sound and wave motion principles
and concepts through understanding behaviors of certain wave components.
Practical work should enhance perceptions of students about particular design and
analysis of wave motion.
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Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلالمحلا
107

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
7.13

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
200

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Introduction

Week 2 Approaches

Week 3 Tools

Week 4 Tools

Week 5 Experiments

Week 6 Experiments

Week 7 Techniques
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Week 8 Techniques

Week 9 Techniques

Week 10 Preparing materials

Week 11 Preparing materials
Week 12 Study materials

Week 13 Study materials

Week 14 Application
Week 15 Revision

Week 16 Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
Poole, Charles P., and Frank J. Owens. "Introduction to

nanotechnology." (2003): 145-150.

Yes

Recommended

Texts

Satyanarayana, T. S. V., & Rai, R. (2011).

Nanotechnology: the future. Journal of

interdisciplinary dentistry, 1(2), 93.

Yes

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Nuclear Energy Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☐ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE47034
ECTS Credits 6

SWL (hr/sem) 150

Module Level UGx11 UGIV Semester of Delivery 7

Administering Department BSc_NRE College

Module Leader Waheed Abdi SHEEKHOO e-mail waheed.abdi@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Lecture Module Leader’s Qualification M.Sc.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 01/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:waheed.abdi@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The main objectives of a nuclear energy module that covers the basics of nuclear
energy and how reactors generate electricity could include:

1. Understanding the basic principles of nuclear energy: This objective would
cover the fundamental principles of nuclear energy, including the structure of
the atom, nuclear fission, and radioactive decay.

2. Understanding the components of a nuclear power plant: This objective would
cover the major components of a nuclear power plant, including the reactor,
control rods, coolant system, turbine, generator, and electrical grid.

3. Understanding the process of nuclear fission and how it generates electricity:
This objective would cover the process of nuclear fission in a reactor, including
the role of uranium fuel, control rods, and coolant in the reaction. It would also
cover how the heat generated by the reaction is used to produce steam, which
drives a turbine to generate electricity.

4. Analyzing the safety measures in nuclear energy: This objective would cover
the safety measures and regulations in place to ensure the safe operation of
nuclear power plants, including emergency response plans and radiation
protection.

5. Examining the benefits and drawbacks of nuclear energy: This objective would
cover the advantages and disadvantages of nuclear energy as a source of
electricity, including its reliability, safety, cost-effectiveness, and
environmental impact.

6. Evaluating the future of nuclear energy: This objective would cover the
potential for new and emerging nuclear technologies, including advanced
reactors, small modular reactors, and nuclear fusion, and their potential
impact on the energy landscape. It would also cover the role that nuclear
energy may play in meeting future energy needs and reducing greenhouse gas
emissions.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Understand the structure of an atom, the basic principles of nuclear energy
and biological effects of radiation.

2. Identify the major components of a nuclear power plant and their functions.
3. Describe the process of nuclear fission and how it generates electricity.
4. Explain the safety measures and regulations in place to ensure the safe

operation of nuclear power plants.
5. Evaluate the advantages and disadvantages of nuclear energy as a source of

electricity.
6. Understand the role that nuclear energy may play in meeting future energy

needs and reducing greenhouse gas emissions.
7. Apply critical thinking and problem-solving skills to evaluate complex issues

related to nuclear energy.
8. Communicate effectively about nuclear energy concepts and issues with

others.
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Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
Nuclear Radiation
- Types of radiation and their properties
- Biological effects of radiation [6 hrs]
Introduction to Nuclear Energy
- Overview of nuclear energy and its history
- Basic principles of nuclear physics
- Types of reactors and fuel cycles [6 hrs]
Nuclear Fission
- Nuclear fission process and chain reaction
- Fissionable materials
- Criticality and reactivity control [6 hrs]
Nuclear Reactor Design
- Components of a nuclear reactor
- Reactor types and applications
- Safety systems and mechanisms [6 hrs]
Nuclear Reactor Operation
- Reactor startup and shutdown procedures
- Power generation and control
- Fuel management and handling [6 hrs]
Nuclear Reactor Fuel
- Types of nuclear fuels
- Fuel fabrication and enrichment
- Fuel performance and degradation [9 hrs]
Nuclear Reactor Electrical Systems
- Electrical power systems in nuclear reactors
- Generator, transformer, and transmission line design [9 hrs]

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts related to nuclear energy
and electricity generation from reactors.

2. Interactive discussions: used to engage students in critical thinking and
problem-solving related to nuclear energy through group discussions, debates,
case studies, and simulations.

3. Multimedia resources: used to enhance student engagement and
understanding of complex concepts related to nuclear energy through videos,
animations, and simulations.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.
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Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
63

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا  لمحلا
4

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
87

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
5.8

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
150

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلاᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Types of radiation and their properties

Week 2 Biological effects of radiation

Week 3 Overview of nuclear energy and its history

Week 4 Basic principles of nuclear physics and Types of reactors and fuel cycles

Week 5 Nuclear fission process and chain reaction

Week 6 Fissionable materials and Criticality and reactivity control

Week 7 Components of a nuclear reactor and Reactor types and applications

Week 8 Safety systems and mechanisms

Week 9 Reactor startup and shutdown procedures
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Week 10 Types of nuclear fuels

Week 11 Fuel fabrication and enrichment

Week 12 Fuel performance and degradation

Week 13 Electrical power systems in nuclear reactors, generator

Week 14 Electrical power systems in nuclear reactors, transformer

Week 15 Electrical power systems in nuclear reactors, transmission line design

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1- "Introduction to Nuclear Engineering" by John R. Lamarsh

and Anthony J. Baratta.

2- "Nuclear Energy: An Introduction to the Concepts,

Systems, and Applications of Nuclear Processes" by

Raymond L. Murray and Keith E. Holbert.

No

Recommended

Texts

1. "Fundamentals of Nuclear Science and Engineering" by

J. Kenneth Shultis and Richard E. Faw.

2. "Nuclear Reactor Engineering: Reactor Design Basics"

by Samuel Glasstone and Alexander Sesonske.

No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Organic Chemistry Module Delivery

Module Type Core ☒ Theory
☒ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE24016

ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11 UGII Semester of Delivery 4

Administering Department BSC-NRE College Type College Code

Module Leader Ala Ismael Ayoob e-mail ala i ayoob@uomosul.edu.iq

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 06/03/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:ala%20i%20ayoob@uomosul.edu.iq


2

Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The main objective of an organic chemistry that covers the all type of organic

1. The main object of organic chemistry is the importance of organic
compounds and its applications.

2. The course deals with the preporation and reaction of organic compound.
3. Learn about the physical and chemical properties.
4. Learn about the sterochemistry of some organic compound.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Study of some organic compound.
2. Understand the meaning of organic compounds that study.
3. Combinations between different kind of organic compounds .
4. learn about conformation , configuration .
5. learn about the uses of organic compound .

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
Theoretical lectures
Hydrocarbon compounds ,type of hydrocarbon :
1. Alkanes
Structureof alkanes (isomers)
Physical properties of alkanes
Conformation of alkanes
Name of alkanes
Preporation of alkanes
Reaction of alkanes

2.Alkenes
Structureof alkanes (cis - trans)
Physical properties of alkenes
Name of alkenes
Preporation of alkenes
Reaction of alkenes

3.Alkynes
Structureof alkynes
Physical properties of alkynes
Name of alkynes
Preporation of alkynes
Reaction of alkynes
Uses of alkynes
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4.Benzene
Structure of benzene
Resonance of benzene
Reaction of benzene

5.Alkyl benzene
Structure of alkyl benzene
Orientation in disubstuted benzene (O, P ,M)
Name of alkyl benzene
Reaction of alkyle benzene
Preporation of alkyl benzene

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain allorganic compound .
2. Interactive discussions: used to engage students in critical thinking and

problem-solving to organic compound .
3. Multimedia resources: used to enhance student engagement and

understanding of complex concepts related to sterochemistry, conformation.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل  مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
4

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 3 and 8 LO #1, #2 and #3, #6

Assignments 2 10% (10) 5 and 11 LO #3, #4 and #5, #7
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Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1

Hydrocarbon (alkane)

structure of hydrocarbon

name of hydrocarbon

Week 2
Conformation of alkane

Preporation of alkane

Week 3
Reaction of alkane

Physical properties

Week 4

Alkene

structure of alkene

name of alkene

cis –trans configuration

Week 5
Preporation of alkene

Physical properties

Week 6 Reaction of alkene

Week 7

Alkyne

Structure  of alkyne

Physical properties

Week 8
Prreporation of alkynes

Acidity of hydrogene atom

Week 9 Reaction of alkynes

Week 10

Benzene

Structure of benzene

Name of benzene and related compound
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Week 11
Oriention in disubstituted benzene (O ,N ,M)

Week 12
Reaction of benzene

Physical properties

Week 13

Alkyl benzene

Structure of alkyl benzene

Physical properties

Orientation in disubstied alkyl benzene

Week 14 Preporation of alkyl benzene

Week 15
Reaction of alkyl benzene

Mechanism of some kind of reaction .

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts
Organic chemistry by morrison and boyed

No

Recommended

Texts

Organic chemistry by finar
No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title Petroleum ENERGY Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE36029

ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11 UGIII Semester of Delivery 6

Administering Department BSc_NRE College Type College Code

Module Leader Lubna Abdulaziz Salih e-mail lubnaabdulaziz@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.

Module Tutor e-mail lubnaabdulaziz@uomosul.edu.iq

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date 8/5/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

.
1. Learn about oil and its derivatives as the basis of energy sources
2. This course deals with the basic concept of the most important Physical and

technical specifications and methods for evaluating oil and petroleum
products

3. Specifications and quality measurement.
4. The possibility of merging with renewable energy sources
5. . Study the specifications of derivatives and their uses

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

1. List with description, petroleum,crude oil, oil cuts,
2. Define the various terms associated with petroluem  and distillates.
3.. The ability to conduct experiments and determine the quality of the derivative
according to its field of use
4. Chemistry of basic refining process
5. Methods of production

Indicative Contents
 ةیداشرلإا تایوتحملا

Indicative content includes the following.

Part A – Theoretical lectures
1- Introduction, Origin of Petroleum;(3h  )

2- Methods of production;(6h  )

3- Classification of petroleum(  )3h

4- Evaluation of petroleum and its distillates;(3h  )

5- Chemical composition of petroleum;(3h  )

6- Chemistry of basic refining process;( 6h  )

7- Petroleum products;( 6h  )

Part B – Practical labs

Introduction, distillation of crude oil;  thermal degredation; catalyst cracking; [18 hrs]

Thermal properties: pour point; cloud point. Flash point. Fire point, Aniline point:
conradson Residue

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies
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Expanding students'The ability to determine the quality of the oil derivative,
Simulation of refining processes in refineries, Identifying the quality of the derivative
through physical measurements, that are interesting to the students.

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا
93

Structured SWL (h/w)
ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا

6

Unstructured SWL (h/sem)
 لصفلا للاخبلاطلل مظتنملا ریغ يساردلا لمحلا

82
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
4

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

175

Module Evaluation
 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلايعوبسلأاجاھنملا
Week Material Covered

Week 1

Introduction

Origin of Petroleum

Methods of production
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Week 2 . Classification of petroleum

Week 3 Evaluation of petroleum and its distillates

Week 4 Chemical composition of petroleum

Week 5 Chemical composition of petroleum

Week 6 Introduction to refining process

Week 7 Refining chemistry

Week 8 Distillation Thermal cracking

Week 9 Thermal cracking

Week 10 . Catalytic craking

Week 11 . Chemistry of basic refining process

Week 12 Petroleum products

Week 13
Octane number of Gasoline

Cetane number of diesel fuel

Week 14 Tutorial and scientific video show

Week 15 Final-term exam

Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week Material Covered

Week 1 Lab 1. Introduction

Week 2 Lab 2:distillation of crude oil 1

Week 3 Lab 3: distillation of crude oil 2

Week 4 Lab 4: thermal cracking

Week 5 Lab 5: physical properties

Week 6

Lab 6: Evaluation of products;  density; viscosity; refractive Index; . [6 h)

;(6h)

Determination of water in crude oil(3h)

Purification of sulfur(3h)

Week 7 Lab 7: Thermal properties: pour point; cloud point. Flash point. Fire point

Week 8 Lab 8:. Aniline point: conradson Residue(3h)

Week 9 Lab9:. Purification of sulfur(3h)

Week10 Lab 10 Aniline point: conradson Residue(3h)
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Week 11 Lab 11: Determination of water in crude oil

Week 12 Lab 12: exam

Learning and Teaching Resources
سیردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1- The Chemistry and Technology of Petroleum

James G. Speight

2- Practical Petroleum Geochemistry for Exploration and
Production

By Harry Dembicki

Yes

Yes

Recommended

Texts

•An Introduction to Petroleum Technology, Economics, and

Politics

•By James G. Speight

Yes

No

Websites
Fundamentals of Petroleum Refining

By Mohamed A. Fahim,

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title Hydro Electric Energy Module Delivery

Module Type CORE ☒ Theory
☒ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE35024

ECTS Credits 3

SWL (hr/sem) 75

Module Level UGx11 GUIII Semester of Delivery 5

Administering Department BSc_NRE College

Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD

Module Tutor None e-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 8/5/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

The primary goals of a semester include:
1. Explain the concept of sustainability and how this relates to energy systems and
primary energy sources
2. Understand the key role of the sun as the main source of renewable energy
3. Understand the concepts of energy, and power, the difference between them and
the essential units used to describe them.
4. Understand the structure of hydropower system.
5. Use mechanical laws that related to the system power.
6. knowledge about the types of turbines (Design and applications).

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

1. Understand the structure of hydropower system.
2. Distinguish between hydropower system and other renewable systems.
3. knowledge of hydroelectric power stations in the world and Iraq.
4. knowledge of hydroelectric power stations in the world and Iraq.
5. Solve mathematical problems.

Indicative Contents
 ةیداشرلإا تایوتحملا

Indicative content includes the following.
Theory:
1. The importance of hydropower system
2. understand the structure of hydropower system
3. The elements of hydropower system.
4. Solve mathematical problems

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

1. Lectures: used to introduce and explain key concepts.
2. Interactive discussions: Utilize group discussions, debates, case studies, and

simulations as educational tools to encourage students to think critically and
solve problems.

3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا

48
Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
3

Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 2
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ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا لصفلا للاخبلاطلل مظتنملا ریغ يساردلا لمحلا

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

75

Module Evaluation

 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5,

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #4 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلا يعوبسلاا جاھنملا
Week Material Covered

Week 1

Introduction
Water resource
distribution of water resource, cycle of water
resource, and condition of water resource in the world.

Week 2 Introduction of hydroelectric power production.

Week 3 Components of hydropower station (Dam or a weir, Water Reservoir (artificial lake), Intake
or Control Gates, The Penstock (Pressure pipe))

Week 4 Components of hydropower station (Turbines, Power generations, Powerhouse, Grid
connection and Tail race).

Week 5 Classification of hydropower plants.

Week 6 Impact of climate change on resource potential

Week 7
Types of Hydroelectric power stations

 Low pressure power stations
 Pumping power stations

Week 8 Hydraulic Turbines

Week 9 Pelton turbine (Design and applications )
Week 10 Kaplan and Frances turbines (Design and applications )
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Week 11 Hydroelectric power stations in the world (Guri hydroelectric power plants)

Week 12 Hydroelectric power stations in the world (Venezuela, Grand Coulee)
Week 13 hydroelectric power plant (three gorges hydroelectric power plant)
Week 14 Hydroelectric power stations in Iraq (Mosul, Sammara, Kuut,  Hindia)
Week 15 Environment impacts (Advantages and disadvantages)

Week 16 Final Exam

Learning and Teaching Resources
سیردتلاو ملعتلارداصم

Text Available in the Library?

Required Texts
Hydropower

Paul Breeze · 2018
No

Recommended

Texts

Introduction to Hydro Energy Systems
Basics, Technology and Operation
By Hermann-Josef Wagner, Jyotirmay Mathur · 2011 No

Websites

https://www.siemens-

energy.com/global/en/offerings/power-

generation/power-plants/small-hydro-

power.html?stc=wwse101009&ef_id=CjwKCAjwz_WGB

hA1EiwAUAxIcUY52dTg5iCRBkeByz_BsAgGmCq5hsz7G

bWCu44i0RJrKU4B0WKgRhoCK40QAvD_BwE:G:s&s_k

wcid=AL!11761!3!487935440282!e!!g!!hydroelectric%

20plant&gclid=CjwKCAjwz_WGBhA1EiwAUAxIcUY52dT

g5iCRBkeByz_BsAgGmCq5hsz7GbWCu44i0RJrKU4B0W

KgRhoCK40QAvD_BwE

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors

https://www.google.iq/search?newwindow=1&hl=en&sxsrf=APwXEdeX8UdmAJoafxVlifwcNSeOFIEJ0w:1687029134852&q=inauthor:%22Hermann-Josef+Wagner%22&tbm=bks
https://www.google.iq/search?newwindow=1&hl=en&sxsrf=APwXEdeX8UdmAJoafxVlifwcNSeOFIEJ0w:1687029134852&q=inauthor:%22Jyotirmay+Mathur%22&tbm=bks
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D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title
Electronic Measurement and

Control
Module Delivery

Module Type CORE ☒ Theory
☒ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE3519

ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11 UGIII Semester of Delivery 5

Administering Department BSc_NRE College

Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD

Module Tutor None e-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 8/5/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

The primary goals of a semester include:
1. The aim is to understand the fundamental principles of electronic

components of devices.
2. Quantities, units and standards

2. Gaining insight and information on types of transducers.
3. Understand the structure, design and work of some electrical instruments.
4. Distinguish between types of computer ports and their characteristics.
5. Solve mathematical problems.

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Understand the structure of electronic components of devices.
2. Distinguish between computer ports.
3. Units of Measurement Common in electrical circuits (elements).
4. knowledge of parts of electrical circuits
5. Solve mathematical problems.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.
Theory:
1. The importance of Transducers
2. understand the Electrical measurements and definition of instruments
3. The elements of an electronic circuit.
4. Solve mathematical problems

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies

1. Lectures: used to introduce and explain key concepts.
2. Interactive discussions: Utilize group discussions, debates, case studies, and

simulations as educational tools to encourage students to think critically and
solve problems.

3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطللᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem) 82 Unstructured SWL (h/w) 4
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ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا

Total SWL (h/sem)

 لصفلا للاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5,

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #4 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Introduction - Quantities, units and standards

Week 2 Basic Units and Derived Units - Standards – Prefixes - Identification of basic electronic
components

Week 3 Transducers - Passive and active transducers - Principle of operation

Week 4 Classification of transducers

Week 5 Examples of the transducers (Temperature transducer)

Week 6 Examples of the transducers (pressure transducers)

Week 7 Examples of the transducers (strain gangs transducers)
Week 8 Electrical measurements

Week 9 Solve  Mathematical problems
Week 10 Definition of instruments (Absolute Instrument- Secondary Instrument)

Week 11 Voltage measurements- current measurements

Week 12 Errors in Measurement- Types of Errors
Week 13 Solve  Mathematical problems
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Week 14 the oscilloscope - signal analysis- spectrum.
Week 15 Super capacitors

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?

Required Texts

1. Electrical and Electronics Measurements and Instrumentation

By Prithwiraj Purkait, Budhaditya Biswas, Santanu Das and

Chiranjibm Koley

2. Modern electronic instnmentation technique

By Abent D.Hdfrick

No

Recommended

Texts

Electrical Measurement and Control

By S.K. Bhattacharya & S. Bhattacharya
No

Websites

https://www.vikaspublishing.com/books/engineering/electrical-

engineering/electrical-measurement-control- for-wbscte/9789325984592/

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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.vikaspublishing.com/books/engineering/electrical-engineering/electrical-measurement-control-%20for-wbscte/9789325984592/
https://www.vikaspublishing.com/books/engineering/electrical-engineering/electrical-measurement-control-%20for-wbscte/9789325984592/
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MODULE DESCRIPTION FORM

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title Meteorology Module Delivery

Module Type CORE ☒ Theory
☒ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE36028

ECTS Credits 3

SWL (hr/sem) 75

Module Level UGx11 UGIII Semester of Delivery 6

Administering Department BSc_NRE College

Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD

Module Tutor None e-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 01/02/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

The primary goals of a semester dedicated to meteorology include:
1. The aim is to understand the fundamental principles of atmospheric structure,

encompassing the various layers of the atmosphere, their individual purposes,
as well as the pressure and temperature characteristics within each layer.

2. Gaining insight into the formation process and advantages of the ozone layer.
3. Analyzing the report of the weather station: This objective would cover the

main content of the weather station report including the weather situation,
warning and weather forecast

4. Understanding the weather and climate characteristics, controls and
elements.

5. Solve mathematical problems associated with weather conditions.

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

1. Understand the structure of an atmosphere including the importance of
earth’s atmosphere and the layers of atmosphere.

2. Distinguish between weather and climate.
3. Units of Measurement Common in Meteorology
4. knowledge about Atmospheric Structure
5. information about the weather and climate elements and controls.
6. Solve mathematical problems.
7. Types of winds, clouds and precipitations

Indicative Contents
 ةیداشرلإا تایوتحملا

Indicative content includes the following.
Theory:
1. The importance of earth’s atmosphere
2. The structure and layers of the atmosphere
3. The elements and controls of the atmosphere
4. Solve mathematical problems
5. Radiation in the atmosphere
6. Weather and climate.
7. Cloud Classification

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

1. Lectures: used to introduce and explain key concepts related to
meteorological science.

2. Interactive discussions: Utilize group discussions, debates, case studies, and
simulations as educational tools to encourage students to think critically and
solve problems pertaining to meteorological science.

3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.
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Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا يساردلالمحلا

48
Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
3

Unstructured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

27
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
2

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

75

Module Evaluation
 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #4 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلا يعوبسلاا جاھنملا
Week Material Covered

Week 1 Principle of atmosphere physics - The structure of Earth atmosphere
Week 2 The layers of the atmosphere

Week 3 Providing an overview of the origin of the atmosphere and highlighting the significance it holds.

Week 4 Fundamental principles underlying the cyclic processes of atmospheric gases.

Week 5 introduction to Weather and Climate.

Week 6
Elements  of Weather and Climate   (Air pressure, Temperature,  Humidity, Solar radiation, Winds,

Cloudiness)

Week 7 Types of Precipitation
Week 8 Brightness of the Sun, Storms, Visibility
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Week 9 The Water Cycle , Mathematical problems
Week 10 Types of Wind and air Current

Week 11
Controls of weather and climate (Latitude, Altitude, Land and water, Low and high pressure

cells, Ocean currents)

Week 12

Metrological elements tools and measurements
Radiation in atmosphere
Atmosphere optics
Radar metrology
Weather satellites

Week 13 Continental and marine position of Iraq
Air fonts on Iraq

Week 14 Winds and precipitations on Iraq
Dust and sand storm on Iraq

Week 15 Iraq tropical atmosphere system

Week 16 Final Exam

Learning and Teaching Resources
سیردتلاوملعتلا رداصم

Text Available in the Library?

Required Texts

1. Introduction to Climate Change: Lecture Notes for

Meteorologists Prepared

Author: David D. Houghton

2. Meteorology Today: An Introduction to Weather,

climate, and the Environment

Author: C. Donald Ahrens

No

Recommended

Texts

1/ Reading the Clouds: How You Can Forecast the Weather

Author: Oliver Perkins

2/ The weather handbook

Author: Alan Watts

No

Websites

The Habitable Planet: A Systems Approach to Environmental Science

-systems-a-planet-habitable-https://www.learner.org/series/the

science/-environmental-to-approach

https://www.learner.org/series/the-habitable-planet-a-systems-approach-to-environmental-science/
https://www.learner.org/series/the-habitable-planet-a-systems-approach-to-environmental-science/
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Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title Energy Transmission and storage Module Delivery

Module Type core ☒ Theory
☒ Lecture
☒ Lab
☐ Tutorial
☐ Practical
☒ Seminar

Module Code NRE35022

ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11 GUIII Semester of Delivery FIVE

Administering Department BSs_NRE College

Module Leader Dr.Meaad Salim Younes Al-hadidi e-mail meaadsalim@uomosul.edu.iq

Module Leader’s Acad. Title Lecturer Module Leader’s Qualification PhD

Module Tutor None e-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date 8/5/2024 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module None Semester

Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا فادھأ

The primary goals of a semester include:
1. Understand the fundamental principles of batteries' work.
2. Gaining insight and information on types of batteries.
3. Comprehend the composition of the batteries.
4. Distinguish between primary and secondary batteries based on their types.
5. Solve mathematical problems.

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم

1. Understand the structure of batteries.
2. Distinguish between batteries' types.
3. Units of Measurement Common in electrical circuits (elements).
4. Understanding the components of batteries and comprehending the

functioning of each battery type.
5. Solve mathematical problems.
6. The structure and operational principles of a flywheel.

Indicative Contents
 ةیداشرلإا تایوتحملا

Indicative content includes the following.
Theory:
1. The importance of batteries.
2. understand the structure, designing and work of batteries.
3. Identify the types of batteries.
4. Use Peukert's law and other laws to solve problems.

Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

1. Lectures: used to introduce and explain key concepts.
2. Interactive discussions: Utilize group discussions, debates, case studies, and

simulations as educational tools to encourage students to think critically and
solve problems.

3. Multimedia resources: Leverage multimedia resources such as videos,
animations, and simulations to enrich student engagement and facilitate
comprehension of intricate concepts.

4. Assessment and feedback: used to measure student learning and provide
feedback on their progress through quizzes, exams, and projects.

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا يساردلالمحلا

93
Structured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا يساردلا لمحلا
7

Unstructured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

82
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
4
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Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

175

Module Evaluation
 ةیساردلا ةداملا مییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #5

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5,

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #4 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

يرظنلا يعوبسلاا جاھنملا
Week Material Covered

Week 1 Introduction - Types of batteries.
Week 2 Lead acid, Nickel-metal hydride
Week 3 Lithium-ion , Lithium-polymer, Zinc-air

Week 4 Battery Performance (Battery Ratings, Energy efficiency, Internal resistance)

Week 5
Battery Performance (Charge efficiency, self-discharge and trickle charge, memory effect,

effect of temperature

Week 6 Internal loss and temperature rise, random failure, wear out failure

Week 7 Various batteries compared, Battery design
Week 8 Battery charging , Charge regulators, Multiple charge rates

Week 9 Solve Mathematical problems
Week 10 Unregulated charging, Battery management
Week 11 Monitoring and controls, Safety

Week 12 Flywheel, Energy relating, Flywheel benefits over battery
Week 13 Solve Mathematical problems
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Week 14 Compressed air
Week 15 Super conducting coil

Week 16 Final Exam

Learning and Teaching Resources
سیردتلاوملعتلا رداصم

Text Available in the Library?

Required Texts
Power System Energy Storage Technologies

Paul Breeze
No

Recommended

Texts

Energy Storage Technologies & Their Role in Renewable

Integration

Andreas Oberhofer

No

Websites

Energy saving

https://en.wikipedia.org/wiki/Electric_battery

https://www.britannica.com/technology/battery-electronics

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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://en.wikipedia.org/wiki/Electric_battery
https://www.britannica.com/technology/battery-electronics
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MODULE DESCRIPTION FORM

ةیساردلا ةداملا فصو جذومن

Module Information
 ةیساردلا ةداملا تامولعم

Module Title
 ةʻهʺلا تاʀॽلاخا

Professional Ethics
Module Delivery

Module Type S ☒ Theory
☐ Lecture
☐Lab
☐ Tutorial
☐ Practical
☐ Seminar

Module Code NRE47035

ECTS Credits 2

SWL (hr/sem) 50

Module Level UGx11 UGIV Semester of Delivery 7

Administering Department BSc_NRE College

Module Leader Salah avdo ali e-mail Salahavdo2@uomosul.edu.iq

Module Leader’s Acad. Title Assistant lecturer Module Leader’s Qualification M.A.

Module Tutor Thana Yaqup Yousif Al-Obedy e-mail THANA.Y.YOUSIF@UOMOSUL.EDU.IQ

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval
Date 02/06/2023 Version Number 1.0

Relation with other Modules

 ىرخلأا ةیساردلا داوملا عم ةقلاعلا
Prerequisite module Semester

Co-requisites module Semester

mailto:Salahavdo2@uomosul.edu.iq
mailto:Thana.y.yousif@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
ةیداشرلإا تایوتحملاو ملعتلا جئاتنو ةیساردلا ةداملا فادھأ

Module Objectives
ةیساردلا ةداملا  فادھأ

  يتلا فادھلأا مھا ةباتك متی
ةیساردلا ةداملا هذھ اھیطغت
  حضوت تارقف وا لمج لكشب
  قرطتلا متیس يتلا عیضاوملا
 )اھتجلاعم و اھتسارد و اھیلا

(ةیفرعملا فادھلاا)مھفلاوةفرعملا-أ
.ملاسلإا يف اھتناكمو ةنھملا تایقلاخأ بلاطلا فرعی نأ/1
.درفلا ةایحو لمعلا حاجن يف ةنھملا تایقلاخأ ةیمھأ بلاطلاكردی نأ/2
 .يفیظولا لمعلا يف ةنھملا تایقلاخأ تاقیبطتب بلاطلا ملی نأ/3
(ررقملابةصاخلاةیتاراھملافادھلاا)عوضوملابةصاخلاتاراھملا-ب

1ب  .ةفیظولا يف ةلیمجلاو ةنسحلا تایقلاخاتاراھملبلاطلا باستكا–-
2ب .لمعلا يف ھب نیطیحملا عم دیجلا لماعتلاتاراھمبلاطلا باستكا–
3ب .سفنلابةقثوةنامأو صلاخالكب يارلانع ریبعتلاوفقوم ياةھجاومتاراھمبلاطلا باستكا–

 ریكفتلا تاراھم-ج
 .لیلحتلا تاراھم-1ج
  نم ةددحم تلاكشم ةسارد للاخ نم يلمعلاعقاولا يف اھملعت يتلا تادرفملل فیظوتلا تاراھم-2ج
 .عقاولا
 .ةیطارقمیدلا مظنلل ةیلبقتسملا تاساردلاو ؤبنتلا تاراھم-3ج

.)يصخشلا روطتلاو فیظوتلا ةیلباقب ةقلعتملا ىرخلأا تاراھملا(ةلوقنملاو ةماعلا  تاراھملا-د
.قیرفك لمعلا ىلع ةردقلا-1د
.ةبولطملا تاراھملا قیقحتللمعلا قیرف عم لعافتلا-2د
.ةداملا تادرفمب ةقلاعلا تاذ تاعوضوملا ضعبل يرظن ضرعب مایقلا ىلع ةردقلا-3د
.ناسنلاا قوقحب قلعتت ةیسایس ةرھاظ يلا يملعلا لیلحتلا تاراھم باستكا-4د

Module Learning
Outcomes

ةیساردلا ةداملل ملعتلا تاجرخم
وا تاجرخمُلا مھا ةباتك متی
  متی يذلا يملعلا مكَلا و جتانلا

  هذھ يف سیردتلل ھمادختسا
  ةیساسأ ةلئسأ لكش ىلع ةداملا

  و ھلمكأب ةداملا جاھنم صخت
تاجرخمُلا هذھ لقت لا نا بجی

  6نع ددعلا ةیحان نم
  نوكت نا لضفی و تاجرخمُ

 .ةساردلا عیباسأ ددعب

.يلاملاو يرادلاا داسفلا،ةیتاذلا ةباقرلا،ةنھملا تایقلاخا،ناسنلاا،قلاخلاا:ةیتلاا میھافملا فرع-1
 .ةنھملا تایقلاخا ةیمھا حضو.2
 .ةنھملا تایقلاخا تاموقممھا ركذا.3
 .ةنھملا تایقلاخا خیسرت لئاسونع راصتخاب ملكت-4
  .ةنھملا تایقلاخا رداصم لوحءاج ام شقان-5
.ملاسلاا يف ةدومحملا ةنھملا تایقلاخامھا ددح-6
 .ةنھملا تایقلاخلأ ةماعلا تاموقملاحرشا-7
 .ةنھملا تایقلاخا خیسرت لئاسوحرشلا عم ددع-8
 .ةنھملا تایقلاخا ھجاوت يتلا ةیجراخلاو ةیلخادلا تایدحتلاشقان-9

 .يلاملاو يرادلاا داسفلا نع ملكت-10
 .ةیعامتجلاا ةیلوؤسملاتانوكمو رصانعشقان-11

Indicative Contents
 ةیداشرلإا تایوتحملا

  ةیسیئرلا نیوانعلا مھا ةباتك متی
  و لسلستم لكشب عیضاوملل
  يتلا تارقفلا ةفاك لمشت يتلا

ددع جاردإ عم اھیوتحت
لك ذیفنتل ةبولطملا تاعاسلا

.ةرقف

.يلیاميداشرلإاىوتحملانمضتی
 ةنھملا تایقلاخاموھفم
  ،ةنھملا تایقلاخا ةیمھأ  ،اًیئارجاو اًیحلاطصاو اًیوغل اًفیرعت ،ناسنلاا فیرعتو  قلاخلاا فیرعت لوانتی
 )تاعاس5( .ةنھملا تایقلاخلأ ةماعلا تاموقملامث ،ةنھملا تایقلاخا رداصم
 ةنھملا تایقلاخا خیسرت لئاسو
ةودقلا ،تامیلعتلاو ةمظنلاا عضو يف ةقدلا ،ةیتاذلا ةباقرلا ةینمت لثم لئاسولا نم  ھنمضت ام لوانتی
 .)ناتعاس( .نیرصقملا ةبساحم ،ةنسحلا
 ةنھملا تایقلاخا يف اھرثاو تایدحتلا
  : اًیناث ،طلستلا وأ يأرلاب دارفنلاا ،ةیقلاخلاا وأ ةیكولسلا تافارحنلاا  : لاًوا  لثم ةیلخادلا تایدحتلا لوانتی
 .)تاعاس3( .حلاصملا براضت ،يرادلاا داسفلا ،ةفیرشلا ریغ ةسفانملالثم ةیجراخلا تایدحتلا
 ةیعامتجلاا ةیلوؤسملا
  ،ةیعامتجلاا ةیلوؤسملا رصانع ،ةیعامتجلاا ةیلوؤسملا عاونا ،ةیعامتجلاا ةیلوؤسملا موھفم  لوانتی
 .)تاعاس4(.ةیعامتجلاا ةیلوؤسملا ةیمھأ ،ةیعامتجلاا ةیلوؤسملا تلااجم
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Learning and Teaching Strategies
 میلعتلاو ملعتلا تایجیتارتسا

Strategies

صخلم ةباتك متی
  يتلا ةیسیئرلا ةیجیتارتسلاا

  هذھ میدقت يف اھینبت متیس
ةداملا

.لیلحتلاو حرشلاب ةبوحصملا ةرضاحملا.1
.ةیشاقنلا ةقلحلا.2
.ثوحبلاو ریراقتلا.3
. )تنیوبروب(حئارش ربع ةداملا ضرع.4
.ةبوجلااو ةلئسلاا.5
.ةیفصلا ةكراشملا.6

Student Workload (SWL)
اعوبسا١٥ـل بوسحم بلاطلل يساردلا لمحلا

Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا يساردلا لمحلا
32

Structured SWL (h/w)
ایعوبسأ بلاطللمظتنملا يساردلا لمحلا

1

Unstructured SWL (h/sem)
 لصفلا للاخ بلاطلل مظتنملا ریغ يساردلا لمحلا

17
Unstructured SWL (h/w)

ایعوبسأ بلاطلل مظتنملا ریغ يساردلا لمحلا
1.13

Total SWL (h/sem)
 لصفلا للاخ بلاطلل يلكلا يساردلا لمحلا

50

Module Evaluation
 ةیساردلا ةداملامییقت

As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #10, #11

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #6, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #5, #8 and #10

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #7

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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يرظنلايعوبسلأا جاھنملا

Week Material Covered

Week 1 اھفادھاوةداملاتادرفمب ةیفیرعت ةرضاحم
Week 2  ةنھملا قلاخا ،ةنھملا ،قلاخلأا:میھافملا
Week 3  ةنھملا قلاخأ رداصم

Week 4  ةنھملا تایقلاخلأ ةماعلا تاموقملا
 )ةناملأا ،لمعلا يف صلاخلإا(

Week 5  ةنھملا تایقلاخلأ  ةماعلا تاموقملا
)ةھازنلا،لماعتلا نسحو عضاوتلا ،قدصلا(

Week 6  ةنھملا تایقلاخا خیسرت لئاسو
)تامیلعتلاو ةمظنلاا عضو يف ةقدلا ،ةیتاذلا ةباقرلا ةیمنت(

Week 7  ةنھملا تایقلاخا خیسرت لئاسو
 )نیرصقملا ةبساحم ،ةنسحلا ةودقلا(

Week 8  ةنھملا تایقلاخايف اھرثأو تایدحتلا
 ةیلخادلا تایدحتلا

Week 9  ةنھملا تایقلاخا يف اھرثأو تایدحتلا
 ةیجراخلا تایدحتلا

Week 10  يلاملاو يرادلإا داسفلا

Week 11 لاكشأو روص
 يلاملاو يرادلإا داسفلا

Week 12  يلاملاو يرادلاا داسفلا راشتنا بابسا
Week 13  يلاملاو يرادلااداسفلا ةجلاعم لبس

Week 14  ةیعامتجلاا ةیلوؤسملا
 )اھتانوكم،اھرصانع ،اھعاونأ ،اھموھفم(

Week 15    ةنھملاتایقلاخلأ ةیساسلاا تازكترملا

Delivery Plan (Weekly Lab. Syllabus)
 ربتخملل يعوبسلاا جاھنملا

Week Material Covered  دجوی لا

Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Learning and Teaching Resources
سیردتلاوملعتلا رداصم
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Text Available in the Library?

Required Texts  .نیمیثعلا دھف.د.أ/ةماعلا ةفیظولا يف ةرادلإا تایقلاخأ-.1

Yes

Yes

Recommended

Texts
 .ھنراكسلا فلخ للاب .د/لمعلا تایقلاخأ-.1

Yes

Yes

Websites

1
https://youtu.be/jcJMfOlU4LI?si=D04RSZnOzt__pczN
2
https://youtu.be/PffMlbwjlPE?si=Wq_xLX_wRWREnrTs

Grading Scheme
 تاجردلا ططخم

Group Grade % Marks ریدقتلا Definition

Success Group
(50 - 100)

A - Excellent زایتما 90 - 100 Outstanding Performance
B - Very Good ادج دیج 80 - 89 Above average with some errors
C - Good دیج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا دیق(بسار (45-49) More work required but credit awarded
F – Fail (44-0) بسار 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://youtu.be/jcJMfOlU4LI?si=D04RSZnOzt__pczN
https://youtu.be/PffMlbwjlPE?si=Wq_xLX_wRWREnrTs
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MODULE DESCRIPTION FORM

ةيساردلا ةداملا فصو جذومن

Module Information
 ةيساردلا ةداملا تامولعم

Module Title Small Solar Energy systems Module Delivery

Module Type Core ☒ Theory
☐ Lecture
☒ Lab
☒ Tutorial
☐ Practical
☐ Seminar

Module Code NRE47033
ECTS Credits 7

SWL (hr/sem) 175

Module Level UGx11 UGIV Semester of Delivery 7

Administering Department BSc_NRE College

Module Leader Ghada Ghanim Younis e-mail ghadaghanim@uomosul.edu.iq

Module Leader’s Acad. Title Lecture Module Leader’s Qualification Ph.D.

Module Tutor None e-mail E-mail

Peer Reviewer Name None e-mail E-mail

Scientific Committee Approval
Date Version Number 1.0

Relation with other Modules

 ىرخلأا ةيساردلا داوملا عم ةقلاعلا

Prerequisite module None Semester

Co-requisites module None Semester

mailto:ghadaghanim@uomosul.edu.iq
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Module Aims, Learning Outcomes and Indicative Contents
 ةيداشرلإا تايوتحملاو ملعتلا جئاتنو ةيساردلا ةداملا فادهأ

Module Objectives
ةيساردلا ةداملا فادهأ

These objectives highlight the goals of the course in solar water heater, and illustrate
the knowledge and skills that students will develop throughout their studies in this
department

1. Understanding the basic principles of thermal solar energy: This objective
would cover the fundamental principles of solar energy, including the
Fundamentals of Heat Transfer, Solar Water Heating Application, and the
Principle of Solar Water Heating System Operation.

2. Understanding the use of solar energy for heating air and water: This
objective would cover the manufacture of solar water heaters has become an
established industry in several countries.

3. Understanding the components of a solar water heater: This objective would
cover the major parts of a solar water heater, including the collector, tank,
valve, meters, and pipes.

4. Examining the benefits and drawbacks of thermal solar energy: This objective
would cover the advantages and disadvantages of thermal solar energy as a
source of air and water heater, including its reliability, safety, cost-
effectiveness, and environmental impact.

5. Evaluating the future of thermal solar energy: This objective would cover the
potential for new and emerging wind technologies, including different types
of solar water heaters, and their potential impact on the energy landscape. It
would also cover wind energy's role in meeting future energy needs and
reducing greenhouse gas emissions

Module Learning
Outcomes

  ةداملل ملعتلا تاجرخم
ةيساردلا

1. Understand the fundamental principles of thermal solar energy, including the
fundamental principles of solar energy, including Fundamentals of Heat
Transfer, Solar Water Heating Application, and the Principle of Solar Water
Heating System Operation.

2. Identify the major components of a Solar Water heater and their functions.
3. Describe how a Solar Water heater works and how the Calculation of heat

balance.
4. Explain the safety measures and regulations in place to ensure the safe

operation of a solar water heater.
5. Evaluate the advantages and disadvantages of solar water heaters as a

source of clean energy.
6. Understand thermal solar energy’s role in meeting future energy needs and

reducing greenhouse gas emissions.
7. Apply critical thinking and problem-solving skills to evaluate complex issues

related to thermal solar energy.
8. Communicate effectively about thermal solar energy concepts and issues

with others.

Indicative Contents

 ةيداشرلإا تايوتحملا

Indicative content includes the following.

Theory:
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Heat Transfer.
- conduction
- Free and forced convection.
- Nusselt number [6 hrs]
Calculation of convective heat transfer
- Free convection between parallel plates
- Convective cooling of a cooking pot
- Forced plus free convection [6 hrs]
Radiation
- Thermal Radiation
- Surface Property
- Blackbody Radiation
- Real body Radiation [6 hrs]
Thermal Resistance
- Thermal Resistance Network
- resistors in parallel
- resistors in series [6 hrs]
Heat transfer by mass transport
- Heat transfer by single phase
- Heat transfer by phase change [6hrs]
Solar water heaters Design
- Components of a Solar water heater
- Solar water heater types and applications
- Safety systems and mechanisms [9 hrs]
Solar Water Heating Application
- Solar collector
- Flat-Plate Collector
- Evacuated-Tube Solar Collectors
- Heat Pipe Evacuated Tube Collectors
- Direct Flow Evacuated Tube Collector
- Integral Collectors [9 hrs]
Calculation of heat balance: general remarks
- The heat balance of an unsheltered black bag
- Heat balance of a sheltered collector
- Efficiency of a flat plate collector
- Metal–semiconductor stack [9 hrs]
Water Heating Systems
- Active systems with forced circulation
- Passive systems with thermosiphon circulation [6 hrs]

Learning and Teaching Strategies
 ميلعتلاو ملعتلا تايجيتاᣂᡨسا

Strategies
1. Lectures: Traditional lectures can be used to present foundational concepts,

theories, and principles to students. This allows for the dissemination of
information and provides a framework for understanding the subject matter.
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2. Discussions and Debates: Encouraging students to engage in discussions and
debates promotes critical thinking and analysis of different perspectives. It
allows them to delve deeper into the subject matter, challenge assumptions,
and develop their communication and argumentation skills.

3. Case Studies: Presenting real-world case studies relevant to the course
material can help students apply theoretical concepts to practical situations.
This enables them to develop problem-solving skills and understand the real-
life implications of the theories they are learning.

4. Group Projects: Assigning group projects or presentations that require
students to work collaboratively can enhance their understanding of the
material. It promotes teamwork, research skills, and the application of
theoretical concepts in a practical context.

5. Multimedia and Visual Aids: Incorporating multimedia resources such as
videos, interactive simulations, and visual aids (e.g., diagrams, charts,
infographics) can enhance student engagement and understanding. Visual
representations can often simplify complex concepts and make them more
accessible.

6. Self-directed Learning: Encouraging students to take ownership of their
learning through self-directed activities, such as independent research,
literature reviews, or project-based assignments, fosters critical thinking,
independent thought, and a deeper understanding of the subject matter.

7. Assessments: Utilizing a variety of assessment methods, such as quizzes,
tests, essays, or reflective journals, allows students to demonstrate their
understanding of the material and provides feedback for their learning
progress. Assessments should be aligned with the learning outcomes and
encourage critical thinking and analysis.

Student Workload (SWL)

اعوبسا١٥ـل بوسحم بلاطلل ᣒᢝاردلا لمحلا
Structured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
93

Structured SWL (h/w)

 ايعوبسأ بلاطلل مظتنملا ᣒᢝاردلا لمحلا
6

Unstructured SWL (h/sem)

 لصفلا للاخ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
82

Unstructured SWL (h/w)

ايعوبسأ بلاطلل مظتنملا ᣂᢕغ ᣒᢝاردلا لمحلا
5.46

Total SWL (h/sem)

 لصفلاللاخ بلاطلل ᝣᣢᢝلا ᣒᢝاردلا لمحلا
175

Module Evaluation

 ةيساردلا ةداملا مييقت
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As
Time/Number Weight (Marks) Week Due

Relevant Learning

Outcome

Formative

assessment

Quizzes 2 10% (10) 5 and 10 LO #1, #2 and #3, #6

Assignments 2 10% (10) 2 and 12 LO #3, #4 and #5, #7

Projects / Lab. 1 10% (10) Continuous All

Report 1 10% (10) 13 LO #2, #3 and #5

Summative

assessment

Midterm Exam 2hr 10% (10) 7 LO #1 - #5

Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

 يرظنلا ᣘᢝوبسلاا جاهنملا

Week Material Covered

Week 1 Heat Transfer, conduction, Free and forced convection, Nusselt number

Week 2 - Free convection between parallel plates

Week 3 Calculation of convective heat transfer, Convective cooling of a cooking pot, Forced plus free
convection

Week 4 Radiation, Thermal Radiation, Surface Property

Week 5 Blackbody Radiation, Real body Radiation

Week 6 Thermal Resistance, Thermal Resistance Network, resistors in parallel, resistors in series

Week 7 Heat transfer by mass transport, Heat transfer by single phase, Heat transfer by phase change

Week 8 Solar water heaters Design, Components of a Solar water heater

Week 9 Solar water heater types and applications, Safety systems and mechanisms

Week 10 Solar collector, Flat-Plate Collector, Evacuated-Tube Solar Collectors

Week 11 Heat Pipe Evacuated Tube Collectors, Direct Flow Evacuated Tube Collector, Integral Collectors

Week 12 Solar Water Heating Application

Week 13 Calculation of heat balance: general remarks

Week 14 The heat balance of an unsheltered black bag, Heat balance of a sheltered collector

Week 15 Efficiency of a flat plate collector, Metal–semiconductor stack

Week 16 Final Exam

Learning and Teaching Resources
 سيردتلاو ملعتلا رداصم

Text Available in the Library?
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Required Texts

1- “Solar Engineering of Thermal Processes”. By: John A.

Duffie and William A. Beckman

2- “Renewable Energy Resources”. By: John Twidell and

Tony Weir
No

Recommended

Texts
"CLEAN ENERGY PROJECT ANALYSIS: RETSCREEN

ENGINEERING & CASES”
No

Websites None

Grading Scheme
تاجردلا ططخم

Group Grade % Marks ريدقتلا Definition

Success Group
(50 - 100)

A - Excellent زايتما 90 - 100 Outstanding Performance
B - Very Good ادج ديج 80 - 89 Above average with some errors
C - Good ديج 70 - 79 Sound work with notable errors
D - Satisfactory طسوتم 60 - 69 Fair but with major shortcomings
E - Sufficient لوبقم 50 - 59 Work meets minimum criteria

Fail Group
(0 – 49)

FX – Fail )ةجلاعملا ديق( بسار (45-49) More work required but credit awarded
F – Fail بسار (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.


