
Course Code: CHEM 111, Course Title: Chemistry
Credit Hr.: 3.00, Contact Hr.: 3.00, Course Type: Minor
Pre-requisites (if any): None 

	Rationale:

	This introductory course in Chemistry is designed to provide students with the basic concepts of Structure of atom, Periodic Table, Chemical Bonding, Chemical thermodynamics, chemical kinetics, and chemical and acid-base equilibrium, mainly discussed in Inorganic Chemistry and Physical Chemistry. This course provides a broad foundation in chemistry that stresses scientific reasoning and analytical problem solving with a molecular perspective.



	Course Objectives:

	1.
	To understand the fundamental concepts of chemistry systematically and coherently.

	2.
	To understand atomic theories of matter.

	3.
	To learn the chemical and physical properties of elements of the periodic table.

	4.
	To characterize chemical bonding in compounds.

	5.
	To study the key concept of chemical kinetics, chemical equilibrium and acid-base equilibrium.



	Course Learning Outcomes (CLO):

	CLO1
	Remember the fundamental concepts in Physical chemistry, Inorganic Chemistry, Analytical Chemistry and all other related allied chemistry subjects.

	CLO2
	Understand the concept of atomic phenomena, bonding, kinetics and thermodynamics of chemical reaction.

	CLO3
	Apply the knowledge of chemistry to explain this material world from atomic and molecular levels.

	CLO4
	Solve problems related to the application of chemistry in engineering fields.

	CLO5
	Analyze the various aspects of chemical changes/reactions.

	CLO6
	Evaluate broad knowledge of chemical concepts;



	Mapping Course Learning Outcomes (CLOs) with the PLOs
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	Course Content and Mapping CLOs with the Teaching-Learning& Assessment Strategy

	Week
	Contents
	Teaching-Learning Strategy
	Assessment Strategy
	 CLO

	1.
	Structure of atom: (i) Nuclear structure: atomic and mass number, nuclear dimensions, isotopes, mass defect, Radioactivity, half-life of radioactive elements, nuclear binding energy. 
	Lecture, Discussion Problem Solving
	Class performances 
	CLO1

	2.
	Electronic structure: Dalton's theory, Rutherford's atomic model, Bohr theory and their drawbacks.
	Lecture, Board work,  Documentaries using Visual Tools
	Class performances, Assignments
	CLO1, CLO2

	3.
	Pauli exclusion principle, Aufbau principle or (n + ℓ) and Hund principle, atomic spectra.
	Lecturing, Discussion, Classwork
	Presentation,  Class Test
	CLO1, CLO2

	4.
	Quantum theory of atom: Historical development of quantum theory: The photoelectric and compton effects, atomic spectra, dual nature of matter and radiation, quantum theory and orbital concept, the uncertainty principle.
	Lecture, Problem Solving Sessions
	Problem Solving
	CLO1, CLO2

	5.
	Periodic Table: Periodic law, classification of elements based on electronic configuration, Properties of s-block, p-block, d-block and f-block elements. 
	Lectures, questions and answers
	Performances, Quizzes
	CLO2, CLO3

	6.
	Usefulness and limitations of the periodic table; predictions of positions and properties of elements from their electronic configurations. Review and Makeup class (if any).
	Lecture, Selection Assignments
	Assessment
	CLO2, CLO3

	7 & 8
	Mid Term Exam & Feedback
	CLO1, CLO2, CLO3

	9.
	Chemical Bond: Origin of the chemical bond; development of the electronic theory of valency; Lewis formula, ionic bond, covalent bond and coordination bond.
	Lecture, Discussion Problem Solving
	Class performances 
	CLO1, CLO3, CLO4

	10.
	Modern theories of chemical bond: Valence-bond theory (VBT), VSEPR, Hybridization concepts and MOT. Properties of ionic and covalent compounds; Intermolecular forces, Chelate complexes.
	Lecture, Board work,  Documentaries using Visual Tools
	Class performances, Assignments
	CLO1, CLO3, CLO4

	11.
	Chemistry of cement, silicates and limes: Portland cement, types of portland cement, raw materials for cement, manufacturing procedures for cement, setting and hardening of cement, Silicates. Lime: manufacture of lime, gypsum.
	Lecturing, Discussion, Classwork
	Presentation,  Class Test
	CLO3, CLO5, CLO6

	12.
	Acids, Bases and Salts: Properties of water, pH concept, electrical properties of solution. Modern theories of acids and bases, pH, buffer solution, indicators.
	Lecture, Problem Solving Sessions
	Problem Solving
	CLO1, CLO3, CLO4

	13.
	Chemical Equilibrium: chemical kinetics, Law of mass action, Thermodynamic derivation of law of mass action.
	Lecture, Discussion Problem Solving
	Performances, Quizzes
	CLO1, CLO3, CLO4, CLO5

	14.
	Application of law of mass of action to chemical reactions. Heterogeneous equilibrium. Review and Makeup class (if any).
	Lecture, Selection Assignments
	Assessment
	CLO3, CLO4, CLO6

	15 & 16
	Final Term Exam & Feedback
	CLO1- CLO6




	Assessment Strategy
	Course Evaluation Process and Mark Distributions

	Continuous Assessment:  
Class Test, Assignment, Presentation
Summative: 
Mid-Term and Final Term Exams
	Sl.
	Category 
	Mark %

	
	1.
	Attendance:
	10%

	
	2.
	Mid Term
	

	
	
	a. Class Test:
	5%

	
	
	b. Assignment/Presentation:
	5%

	
	
	c. Exam
	30%

	Make-up Procedures
	3.
	Final Term
	

	Repeat Course, Mid-Term Incomplete Exam, Final Term Incomplete Exam
	
	a. Class Test
	5%

	
	
	b. Assignment/ Presentation:
	5%

	
	
	c. Exam
	40%

	
	Total:
	100%







	Learning Materials:

	1. 
	Darrell D. Ebbing, Steven D. Gammon “General Chemistry”, 9th Ed., Houghton Mifflin Company, Boston, 2009.

	2. 
	Raymond Chang, Jason Over, “General Chemistry: The Essential Concepts”, 6th Ed., McGraw-Hill, New York, NY,  2000.

	3. 
	Martin S. Silberberg, “Chemistry: The Molecular Nature of Matter and Change”, 5th Ed., McGraw-Hill, New York, NY,  2009.

	4. 
	Peter Atkins and Julio de Paula, “Atkins’ Physical Chemistry”, 8th Ed., W. H. Freeman and Company, NY, 2006.

	5. 
	P.W. Atkins, T.L. Overton, J.P. Rourke, M.T. Weller, and F.A. Armstrong, “Shriver & Atkins’ Inorganic Chemistry”, 5th, W. H. Freeman and Company, NY,  2006.

	6. 
	James E. Huheey, Ellen A. Keiter, Richard L. Keiter, “Inorganic Chemistry: Principles of Structure and Reactivity”, 4th, HarperCollins College Publishers, NY, 2006. 


Recommended Readings: 	1, 2, 3.			Supplementary Readings: 4-6

