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Foundations of Materials Science and Engineering 

The electronic structure of atoms; Types of atomic and molecular bonds; ionic bonding; 

covalent bonding; metallic bonding; secondary bonding; mixed bonding; hybridization; 

Energy bands in metals, insulators and semiconductors; Basic crystallography;Defects and 

dislocations; Laws of thermodynamics; heat capacity; entropy; free energy; Types of 

Materials: Polymers, metals and alloys, semiconductors, ceramics, composites; Diffusion; 

Phase rule and phase diagrams; Properties: optical, magnetic, mechanical, electrical, thermal; 

Corrosion and material degradation; Characterization tools: XRD, SEM, TEM, DSC, TGA, 

basics of spectroscopy. 
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