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1. Quantum mechanical model view of the atom structure. Quantum numbers and electron 

configurations. 

2.  Periodic table and Mendeleev’s law. Periodic trends in physical and chemical properties. Ionization 

energy, electron affinity and electronegativity.  

3. Chemical bonding. Covalent and Ionic bonding. Characteristics. Hydrogen bond. Intermolecular 

bonding. 

4. Method of molecular orbitals. Band theory for solids – metals, semiconductors, dielectric materials.  

5. Metallic bonding. Chemical properties of metals.  

6. High molecular compounds. Method of their synthesis. Basic physico-mechanical properties of 

polymerization and polycondensation materials. 

7. Polymers and rubbers. Physical-mechanical properties. 

8. Ionization theory. Properties of acids bases and salts. Strong and weak electrolytes. Ionization of 

water. The pH scale. 

9. Electrochemistry. Redox processes. Electrochemical cell. Voltaic (galvanic cell).  Electrode 

potential. Electromotive force.  

10. Chemical energy as a source of electrical power. Batteries. Lead accumulator.  

11. Electrolytic cell. Electrolysis. Faraday’s law. Applications of electrolysis. Electroplating. 

12. Corrosion. Classification of corrosion. Mechanism of electrochemical (galvanic corrosion). Factors, 

influencing the process of corrosion.  

13. Corrosion prevention. Electrochemical protection. Inhibitors. 

14.  Metal coating prevention. Anodic and cathodic coating – mechanism of the protective acting. Copper 

and nickel multilayer coatings. 
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