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Learning Outcomes: 

Chemical and physical basic knowledge of atomic structure, chemical bond, thermodynamic and kinetic 
needed to interpret and to describe the fundamental aspects of the materials structure and transformation, of 
the natural and environmental phenomena and of the main technological chemical processes. 
 
Course Organisation Details 
Nature of the matter: quantization of energy and wave nature of the matter; Schrodinger equation an atomic 
structure; periodic properties of the elements; valence bond theory and molecular orbitals; band structure 
theory in the solids; amorphous and crystalline structure of solids; properties of liquids; perfect and imperfect 
gases; mechanical, electric and magnetic properties. 
Fundamentals of the chemical reactivity: first law of thermodynamic; enthalpy in chemical reactions; second 
law of thermodynamic and spontaneous change; entropy and third law of thermodynamic; spontaneous 
chemical reaction and Gibbs function; chemical equilibrium; phase diagrams of pure and mixed compounds; 
aqueous solutions, strong acids and bases,  weak acids and bases, solubility of salts; electrochemistry and 
Nernst law; reduction potentials, electrolytic cells and faraday law; voltaic cells and storage battery; 
metallurgy and metal corrosion, rate of reaction and kinetic models; Arrhenius law, transition complex and 
catalysis. 

Numerical applications: units; nomenclature of chemical compounds; mole; formulas; atomic and molecular 
weight; chemical reactions; gas laws; concentrations; colligative properties; thermodynamics and 
thermochemistry; electrochemistry; shift of the chemical equilibrium; pH. 
 

Assessment hours 

Lectures 45.0 
Practice 15.0 

Laboratory 0.0 
Integrative activities 0.0 
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Organization and examinations 

Practical abilities are tested during numerical exercises. 

Written and oral examinations. 



 
Pre-requisites 

Basic physical and mathematical fundamentals. 
 


