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Course Outline:

1. Introduction - atomic structure, isotopes, atomic and molecular mass, Avogadro's
number, empirical and molecular formula, law of the reservation of the matter,
chemical reactions and stoichiometry calculations, equivalent, restrictive reactants.

2. Solutions — water as solvent, electrolytes, concentrations ( % (V/V, w/V, wiw), M,
m, N, F, molar ratio (X), density, ppm, ppb), dilution and mixing.

3. Gas laws - the ideal gas equation, STP conditions, deviations from the ideal gas
conditions, the law of partial pressures.

4. Chemical Equilibrium - Concept of equilibrium, equilibrium constant (K), Le
Chatelier's principle, approach to equilibrium, reaction quotient.



5. Solubility and precipitates - soluble and insoluble salts, solubility product’s
constant (Ksp), saturate solution, common ion effect, separation of salts by selective
precipitation.

6. Acids and Bases - strong acids and bases, weak acids and bases (Ka, Kb),
conjugate acid-base pairs, dissociation of water (Kw), pH scale, pH measurements,
salts of weak acids and bases, % dissociation, buffers, titrations, pH indicators.

7. Electrochemistry — oxidation state, balance chemical equation via oxidation states
determination, formalism in Redox reactions, calculation of standard chemical
potential.
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