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Course Specification
1- Basic Information
	PHM041S
	Engineering Chemistry
	3 CH

	Prerequisites
	Egyptian High School Diploma (Thanaweya Amma) or an International General Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or Basic Mathematics, English Placement Test or English Course.

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	2
	1
	2

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	According to Bylaw 2018:
Physical chemistry: Gases, Liquids, Solids. Thermochemistry, Thermodynamics, Solutions, Ionic equilibrium, and Electrochemistry.
Applied chemistry: Corrosion of metals, Alloys, Water chemistry and its treatment, Chemistry of cements, Chemistry of polymers, Fuels and Combustion, Environmental pollution and its control.


	Used in Program / Level   All programs

	Program Name or requirement
	Study Level

	Faculty Requirement
	0

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	20%
	25%
	15%
	40%

	Exam Duration [Hours]
	1.5 H
	1.5 H
	3 H

	Equivalent to other course in another university

	University                                                                         NA

	Course code and title                                                               NA





2- Course Aims
The aim of this course should be:
·  To instill in students a sense of enthusiasm for chemistry, an appreciation of its application in different contexts and to involve them in an intellectually stimulating and satisfying experience of learning and studying.
· To provide students with a broad and balanced foundation of chemical knowledge and practical skills.
· To develop in students the ability to apply their chemical knowledge and skills to the solution of theoretical and practical problems in different engineering aspects.
· To develop in students, through an education in chemistry, a range of transferable skills, of value in chemical and non-chemical employment.
· To provide students with a knowledge and skills base from which they can proceed to further studies in specialized areas of chemistry or multi-disciplinary areas.
· To generate in students an appreciation of the importance of chemistry in an industrial, economic, environmental and social context 

3- Program Competencies Served by Course:
·     A: General standard (A1, A2, A5, A7)
· A1: Identify, analyze and solve complex engineering problems by applying engineering basic science fundamentals and mathematics. 
· A2: Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions. 
· A5: Practice research techniques and methods of investigation as an inherent part of learning. 
· A7: Function efficiently as an individual and as a team member of multi-disciplinary and multi-cultural groups. 





	
	

      Learning Outcomes - LOs





	Cognitive Domain

	1
	Identify the main physical and chemical phenomena and laws in the course.

	2
	Examine and present the possible solutions for the different numerical problems related to the course. 

	3
	Illustrate the general idea about building materials and detect the environmental problems due to electrochemical corrosion, water pollution and combustion of fuels. 

	Psychomotor Domaine

	4
	Combine in a team work to do some chemical experiments. 

	5
	Measure the Experimental results and demonstrate their indications.

	
	N/A

	Affective Domaine

	6
	Follow Industrial problems in the field of engineering chemistry

	
	N/A

	
	N/A




4. Course LOs Mapping with Level of Competencies

	LOs
	Level of Competences

	
	A1
	A2
	A5
	A7

	Cognitive Domain
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	Psychomotor Domain
	

	4
	
	
	
	

	5
	
	
	
	

	Affective Domain
	
	

	6
	
	
	
	



5- Asessment and Feedback Strategy

It is essential that the procedures used for the assessment of students' achievement in chemistry should correspond to the knowledge, abilities and skills that are to be developed through their studying.

Evidence, on which the assessment of student achievement is based, should include:

· Formal examinations, including a significant proportion of 'unseen' examinations
· Formative exam
· Laboratory reports
· Problem-solving exercises
· Oral presentations and examinations
· Planning, conduct and reporting of project work.

Additional evidence of use for the assessment of student achievement may be derived from:
· Essay assignments
· Portfolios on chemical activities undertaken
· Literature surveys and evaluations
· Collaborative project work

Course Grade: There will be no makeup exams or quizzes for any reason other than those sanctioned by the Faculty.
 
Grading: This average score will be based on the laboratory grade, exams (midterm and final exams), class quizzes, assignments (homework, in-class-activities, etc.), and your activities and participations.

 Course grades will be apportioned as shown below: 

Laboratory 				15% 
Midterm Exam			  25% 
Final Exam			             40% 
Quizzes                                                10% 
Activities, Assignments		10% 

                     Total                                  100%

6- Teaching and learning methods

· Interactive lectures
· Tutorials
· Laboratories
· Self reading







7- List of References
 Essential books (Text Books)
General Chemistry: Principles and Modern Applications (10th Edition) 
10th Edition (2018).
by Ralph H. Petrucci (Author), F. Geoffrey Herring (Author), Jeffry D. Madura (Author), Carey Bissonnette (Author)
 
Recommended Books
General Chemistry: the essential concepts / Raymond Chang, Williams College, Kenneth A. Goldsby, Florida State University. Chang, Raymond. Seventh Edition, McGraw-Hill, [2014].  



8- Study Plan

	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours

	1
	Ideal Gas Law and Real gases
	2
	1

	2
	The critical state of a gas and Work
	2
	1

	3
	Properties of Liquid and Clapeyron equation proof
	2
	1

	4
	Application of Clapeyron Equation and Phase Diagram
	2
	1

	5
	Solid state and Alloys
	2
	1

	6
	Thermo chemistry and 1st law of thermodynamics
	2
	1

	7
	2nd and 3rd laws of thermodynamics
	2
	1

	8
	Solutions – part 1, Midterm Exam
	2
	1

	9
	Solutions – part 2
	2
	1

	10
	Electrochemistry 
	2
	1

	11
	Corrosion
	2
	1

	12
	Water and its Treatment
	2
	1

	13
	Chemistry of Cement
	2
	1

	14
	Polymers Chemistry
	2
	1

	15
	Fuel Combustion
	2
	1

	
	Total
	30
	15




Laboratory work: 
The laboratory is a mandatory component of the overall course; you must be scheduled for a laboratory section even if you are repeating the course.

A schedule of laboratory experiments and laboratory exams will be issued by your lab instructor. 

Safety goggles and Gloves must be worn at ALL times while in the laboratory.

Attendance Policy: In order to get the most from any course, each student should attend all scheduled classes. If late, please enter the room quietly. If you miss class, get notes from another student ASAP. If it becomes apparent that you are not attending class (you have missed more than two lectures without discussing with me what is going on with you) then you may be dropped from the course. 


	Week
	Experiment Title
	Laboratory
Hours

	1
	Introduction to Lab Instructions and Safety rules 
	1.5

	2
	Introduction to Qualitative Analysis
	1.5

	3
	Identification of simple inorganic salt (Acidic Radical) Part I
	1.5

	4
	Identification of simple inorganic salt (Acidic Radical) Part II
	1.5

	5
	Identification of simple inorganic salt (Basic Radical) Part I
	1.5

	6
	Identification of simple inorganic salt (Basic Radical) Part II
	1.5

	7
	Identification of simple inorganic salt (Acidic and Basic Radical) Part I
	1.5

	8
	Identification of simple inorganic salt (Acidic and Basic Radical) Part II
	1.5

	9
	Introduction to Quantitative Analysis
	1.5

	10
	Determination of conc. of NaOH solution.
	1.5

	11
	Determination of conc. of Alkalinity of water (Part I)
	1.5

	12
	Determination of conc. of Alkalinity of water (Part II)
	1.5

	13
	Determination of conc. of Hardness of water.
	1.5

	14
	Petroleum Experiments – part 1
	1.5

	15
	Petroleum Experiments – part 2, Lab Exam
	1.5

	
	Total
	22.5


 



9- Course Content / LOs Matrix
	Course Content
	1
	2
	3
	4
	5
	6

	Gases
	●
	●
	
	
	
	

	Liquid state and solids
	●
	●
	
	
	
	

	Thermo-chemistry + Thermodynamics
	●
	●
	
	
	
	

	Electrochemistry + Corrosion of metals
	●
	●
	●
	
	
	●

	Water treatment + Chemistry of cements
	●
	
	●
	
	●
	●

	Polymers Chemistry
	●
	
	●
	
	●
	●

	Fuels combustion
	●
	
	●
	
	●
	●

	The Properties of Solutions
	●
	●
	
	
	
	



10- Assessment Methods / LOs Matrix
	Assessment
	1
	2
	3
	4
	5
	6

	Assignments 
	●
	●
	●
	
	
	

	Quizzes
	●
	●
	
	
	
	

	Written exams (mid-term)
	●
	●
	●
	
	
	

	Chemical analysis Laboratory
	
	
	●
	●
	●
	

	Oral Exams and Presentations
	
	
	●
	●
	●
	●

	Written exams (final)
	●
	●
	●
	
	
	



11- Learning Method / LOs Matrix
	Learning method
	1
	2
	3
	4
	5
	6

	Interactive Lectures
	●
	●
	●
	
	
	●

	Tutorials
	●
	●
	
	
	
	

	Self Reading
	
	
	●
	
	
	●

	Chemical analysis Laboratory
	●
	
	
	●
	●
	



Course Coordinator:
Dr. Mahmoud Salah Shehab
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