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 There is no doubt that materials and their development are essential for the evolution of the society we live 

in. During the last century, the achievements in electronic science, computer technology etc. have opened 

up enormous possibilities for progress in theoretical approaches working on different scale and leading to 

research and development of more sophisticated materials. Most, if not all, of properties of solids can be 

described by methods based on various principles and laws of physical chemistry such as quantum mechan-

ics in nano-scale modelling and thermodynamics applied to CALPHAD approach (Computer Coupling of 

Phase Diagrams and Thermochemistry), which works on macroscopic level. This lecture presents the princi-

ples and possibilities of modelling of physical and chemical properties (crystallographic structure, mag-

netism, lattice stability, Gibbs energy, and enthalpy) of solid phases using both above mentioned approach-

es. It shows how that their cooperation contributes to understanding and prediction of the physical and 

chemical properties of materials. 
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