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Soran University-Faculty of Science 

Specification for Physical Chemistry 

Stage: 1st year Chemistry 

2014/2015 

This module is designed by Dr Farhad M. Ali 

Duration: Two hours session a week for theoretical; 3 hours for practical work 

Lecturer: Dr Farhad M. Ali 

Assessment:  

1. Two monthly written exams worth 25% 

2. Practical 10%; Practical Report 5% 

3. Final written exam worth 60% (40% for theoretical and 20% for practical) 

 

Introduction: 

 

Physical chemistry is the branch of chemistry that is concerned with the application of physics 

to chemical systems. This may involve the application of the principles of thermodynamics, 

quantum mechanics, quantum chemistry, statistical mechanics and kinetics to the study of 

chemistry 

Physical Chemistry is the branch of chemistry dealing with the physical properties of chemical 

substances. That means describing and explaining how specific chemical substances look 

and behave in particular situations, e.g. under certain temperatures and pressures. 

Physical chemistry applies physics and math to problems that interest chemists, biologists, 

and engineers. Physical chemists use theoretical constructs and mathematical computations 



 

DR FARHAD M. ALI; CHEMISTRY DEPARTMENT                                              1STY-2NDS-PHY CHM-SYLLABUS-2014/2015 

P
ag

e2
 

to understand chemical properties and describe the behavior of molecular and condensed 

matter. Their work involves manipulations of data as well as materials. 

Physical chemists work in a variety of different industries, but their common goal is to 

discover, test, and understand the fundamental physical characteristics of a material—be it 

solid, liquid, or gas. Precision and attention to detail make their work similar to analytical 

chemistry, although physical chemists also stress the importance of applying knowledge of 

math and physics to develop an understanding of the material. They work with both their 

minds and hands, manipulating complex sets of data and operating sophisticated lab 

instrumentation. 

The practical works  
 
The practical works aim:  
 

 To introduce more demanding practical procedures  

 To encourage greater independence in carrying out practical procedures  

 To develop analysis of experimental results  

 

Learning Outcomes  
 
Practical skills  
 
After completing this unit students should be fully competent in safety audits and core 

practical skills.  

They should be able to analyse their data and come up with sensible conclusions  

 

Feedback  

 

Regular feedback will be given to student which is viewed as an integral part of the marking/ 

assessment process. Marks will also be forwarded to tutors who can also discuss the 

progress of their tutees on a regular basis.  
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Unit One: Thermodynamics 

 First Law of Thermodynamic 

 Enthalpy changes 

 Standard enthalpy values 

 Standard enthalpy of formation 

 Standard enthalpy of combustion 

 Enthalpy of neutralisation 

 Bond dissociation enthalpy 

 Hess’s law 

 Calculating enthalpy changes using bond enthalpies 

 Calculating enthalpy changes using enthalpy of formation values 

 Calculating enthalpy changes using enthalpy of combustion values 

 

Unit Two: Chemical Equilibrium: 

 

It occurs when opposing reactions are proceeding at equal rates. Equilibrium constants can 

be used to predict the equilibrium concentrations of reactants and products and to 

determine the direction in which a reaction must proceed. The study of chemical equilibrium 

answers the question ‘How far does a reaction proceed?’ 

i. The concept of Equilibrium 

ii. The Equilibrium Constant: 

iii. Interpreting and Working with Equilibrium Constants: The Magnitude of Equilibrium 

Constants, The Direction of the Chemical Equation and K, Relating Chemical Equations and 

Equilibrium Constants 

iv. Heterogeneous Equilibria 

v. Calculating Equilibrium Constants 
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vi. Applications of Equilibrium Constants: Predicting the Direction of Reaction, Calculating 

Equilibrium Concentrations 

vii. Le Chatelier’s Principle: Change in Reactant or Product Concentrations, Effect of 

Volume and Pressure Changes, Effect of Temperature Changes, The effect of Catalysts 


