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	1. Course name
	Physical Chemistry

	2. Lecturer in charge
	Dr. Bakhtiar Kakil Hamad

	3. Department/ College
	General Science Department/ College of Basic Education

	4. Contact
	e-mail: bakhtiar.hamad@su.edu.krd
Tel: (optional)

	5. Time (in hours) per week 
	 Theory:    2 

Practical:                     

	6. Office hours
	14 h

	7. Course code
	Phys-Chem

	8. Teacher's academic profile 
	1. B.Sc in Chemistry Department/ College of Science/ University of Salahaddin, Erbil, Norhtern Iraq (  Joined in October 1992 and graduated in July 1996)

2. M.Sc. in Physical Chemistry from Chemistry Department /College of Science University of Baghdad, Iraq  (  Joined in October 2001 and graduated in October 2004)

3. PH. D. in Environmental Chemistry from school of Chemistry/ University Science Malaysia, Penang, Malaysia(Joined in April 2008 and graduated in April 2011)                                                               

	9. Keywords
	Kinetic Chemistry, Electrochemistry, Thermodynamic and Photochemistry.

	10.  Course overview: 
     Physical chemistry is the branch of chemistry concerned with the interpretation of the phenomena of chemistry in terms of the underlying principles of physics. It lies at the interface of chemistry and physics, inasmuch as it draws on the principles of physics (especially quantum mechanics) to account for the phenomena of chemistry. It is also an essential component of the interpretation of the techniques of investigation and their findings, particularly because these techniques are becoming ever more sophisticated and because their full potential can be realized only by strong theoretical backing. Physical chemistry also has an essential role to play in the understanding of the complex processes and molecules characteristic of biological systems and modern materials. Physical chemistry is the study of how matter behaves on a molecular and atomic level and how chemical reactions occur. Based on their analyses, physical chemists may develop new theories, such as how complex structures are formed. Physical chemists often work closely with materials scientists to research and develop potential uses for new materials.


	11. Course objective:
         To introduces the principles of chemical kinetics, the study of reaction rates, by showing how the rates of reactions may measured and interpreted and find out rate equations and how to analytically integrate simple rate expressions for a single reaction (0th order, 1st order, 2nd order, etc.). How to use integrated rate expressions to determine the reaction order and find the rate constant for a single reaction given concentration vs. time data. Definitions of: reaction rate, rate coefficient, reaction order, elementary reaction, law of mass action, reactive intermediates, unimolecular reaction, bimolecular reaction, Arrhenius equation, reaction mechanism.



	12.  Student's obligation
         The students are required to attend the classroom and   do at least two closed exam before the final exam at the end of the year, each course exam is on 20 while the final exam is on 60.

	13. Forms of teaching

1-Data show      2-White board      3-Power point



	14. Assessment scheme
      The students are required to attend the classroom and   do at least two closed exam before the final exam at the end of the year, each course exam is on 20 while the final exam is on 60.

	15. Student learning outcome:
Students will be able to utilize modern chemical principles, state-of-the-art instrumentation, and chemical information to:

1. Describe and analyze the chemical and physical structure and reactivity of matter, the mathematical models describing matter, and the methods of characterizing and measuring properties of matter

2. Demonstrate problem-solving and self-directed learning skills by evaluating a research topic in chemistry, completing an extensive search of related, published literature, and completing a high-quality multi-semester research project that results in a written and an oral report summarizing the project

3. Develop their interests and abilities beyond the classroom and be able to discuss the relationship of chemistry to society and to their own lives (i.e., discuss the character of chemistry as a humanistic activity that results in the application of these principles to their profession, either in chemistry-related fields, in teaching, or continuing in graduate or professional schools)



	16. Course Reading List and References‌:
1-Physical Chemistry     (Ira N. Levine, 2009)

2-Physical Chemistry     (Atkins, 2006)

3-Physical Chemistry     (N. B. Singh and S. S. Das, 2009)

4-Chemical Kinetics       (Praveen Tyag, 2006)

5-Physical Chemistry      (Alberty)

6-Fundamental of Physical Chemistry (S. H. Maron and J. B. Lando, 1974)

	17. The Topics:
	Lecturer's name

	Introduction to physical chemistry

Matter, Physical properties of matter, states of matter
Physical and chemical bonds.
	 (2 hrs)
11/1/2023
  

	Kinetic chemistry, rate of reactions and order of reactions

Classification of the chemical reactions
	 (2 hrs)

18/1/2023

	Factors affecting rate of reactions

Velocity (rate) constant
	 (2 hrs)

25/1/2023

	Molecularity and order of reactions 

Some examples about order of chemical reactions
	 (2 hrs)

2/2/2023

	Mathematical differential of chemical reaction order 

Zero, first, second, third and n-order of reactions
	 (2 hrs)

9/2/2023

	Half-Lives and time constant
	 (2 hrs)

16/2/2023

	 Complex reactions

Reverse reactions , Consecutive reactions
	ex:   (2 hrs)

23/2/2023

	Chain reaction,  Parallel reaction
	 (2 hrs)

2/3/2023

	Explanation theories of chemical reaction rates
	 (2 hrs)

9/3/2023

	Collision theory , Transition state theory
	 (2 hrs)

30/3/2023

	Electrochemistry, definition, types and uses of electrochemical cell
	 (2 hrs)

6/4/2023

	Faradys law, Gas elaectrodes, Nernst equation, electroplating
	 (2 hrs)

13/4/2023

	Batteries type , Corrosion of metals


	 (2 hrs)

20/4/2023

	Thermodynamics law, , specific heat, spontaneous and non-spontaneous reactions
	 (2 hrs)

4/5/2023

	Gases law, Charles law, Boyles law
	 (2 hrs)

11/5/2023

	Thermodynamic, internal and potential energy, kinetic energy, ΔH enthalpy function, ΔG Gibbs free energy, ΔS Entropy, Heat capacity, Joules law
	 (2 hrs)

18/5/2023

	Thermochemistry, endothermic and exothermic reactions, heat of combustion and heat of formation
	 (2 hrs)

25/5/2023

	19. Examinations:

1.  Compositional:  
Q1/ For the reaction (  NH3=  N2 +  H2) the reaction change of N2 concentration with time can express as 
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  Calculate the (t1/2) for the reaction? If the order of reaction is first.  

Q2/ What is zero order of chemical reaction. Give example ?

2.  True or false type of exams:
1-The amount of reactant or product changed or formed in a given time under stated conditions is called chain reaction.

3. Multiple choices:
1.In the ………………….the product from the first step becomes the reactant for the second steps and so on.
a) Chain  reaction   b) Consecutive reaction  c) Parallel reaction   d) Reversible reaction 

	20. Extra notes:



	21. Peer review                                                              
‌‌ 
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