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Contents 

MODULE OF PHYSICS 

1. INTRODUCTION TO THERMAL PHYSICS  

Learning goals: 

• Understand the concepts of temperature and temperature scales 

• Recognize the phenomenon of thermal equilibrium and thermal expansion 

• Recall the definition of heat and the difference between heat capacity and specific heat 

• Review the concept of temperature and its microscopic interpretation 

• Recognize the different mechanisms of heat transfer 

• Identify the process of phase transitions and apply the concept of latent heat 
 
2. THERMODYNAMIC SYSTEMS AND FIRST LAW OF THERMODYNAMICS 
Learning goals: 

• Understand the definition of isolated, closed, and open theథ销





 



 

• Be able to calculate the concentration of aqueous solutions 

• Discuss the properties of an ideal solution 
• Define the colligative properties 
• Understand boiling point elevation and freezing point depression of solutions 
• Describe the phenomenon of osmotic pressure 

• Be able to calculate the osmotic pressure of a solution 
• Define isotonic, hypertonic and hypotonic solutions 
• Be able to distinguish between isosmotic and isotonic solutions 

• Be able to predict the ionic concentrations in saturated solutions 

• Solve problems on colligative properties 
 
7. ACIDS AND BASES 
Learning goals: 

• Describe water self-ionization as a reversible reaction 

• Define the ionic product



 

8. REDOX CHEMISTRY 
Learning goals: 

• Define the main classes of reactions, with a special mention to oxidation/reduction reactions 
• Learn to balance the Redox reactions 

• Examine the redox reaction between Cu2+ and Zn as an example of a spontaneous redox 
process 

• Describe a Daniell’s cell in standard conditions and discuss its production of electric energy 
• Describe the experimental redox that is related to a Daniell’s cell 
• Define the standard reduction potential (E°) of single electrodes 

• Discuss the possibility of calculating the  standard potential E° of a 

 



 

Teaching Methods 

The course is organized on two distinct levels: 

• knowledge transfer – the students will access recorded lectures and be addressed to textbook 
chapters, scientific articles and other studying material in order to acquire the notions needed to 
master the topics at hand; these activities will be programmed in the daily schedule but can be 


