
Subject: PROBLEM SOLVING IN PHYSICAL CHEMISTRY  
Seminar for the students of Pharmacy 
1st Form Summer Term Hours weekly: 2, Credits 1 
 
SEMINAR SYLLABUS – PROBLEM SOLVING AND CALCULATIONS 
 
1. General. Mass, molar mass and molecular weight, amount of substance. Calculation 

of concentration of solutions and mixtures, molarity, molality, molar fractions. 
2. Radioactivity. Activity (A, Bq), specific and volume activity of the radioactive 

preparation, half-life and decay constant of a radionuclide, time dependence of activity, 
radioactive dating. 

3. Atomic spectroscopy, molecular properties and molecular spectroscopy. Parameters 
of optical spectrum, spectral lines of H atom. Molar polarization and refraction. 
Light absorption, transmittance, absorbance, molar absorptivity, UV-VIS spectral 
parameters. Molecular vibrations and IR spectra. NMR spectra, chemical shift. 

4. Elementary thermodynamics, phase equilibriums, solutions, partition. 
Thermodynamic functions and their relationships. Phase equilibriums, Gibbs phase rule, 
solid– liquid – vapor equilibriums in the one component system. Liquid solutions and 
mixtures of liquids. Dilute solutions, colligative properties, osmotic pressure, 
isotonization. Partition equilibrium, extraction. 

5. Thermodynamics – chemical reactions and equilibriums. Stoichiometric equations 
and coefficients, standard thermodynamic functions of chemical reaction, calculation 
of reaction enthalpy rHº. Calculation of Gibbs free energy rGº and equilibrium constant 
from rHº a rSº. Temperature dependence of equilibrium constant. 

6. Electrochemistry – solutions of electrolytes. Electric conductance, conductivity and 
molar conductivity of the weak and strong electrolytes. Ionization degree and ionization 
constant of weak electrolytes. Ionic strength and activity coefficients of strong 
electrolytes, solubility product of a poorly soluble electrolyte. Solutions of weak acids 
and bases – dissociation constants, pH calculations, buffer solutions, hydrolysis. 
Dissociation of ampholytes (amino acids), isoelectric point. 

7. Electrochemistry – electrochemical cells, electrodes, potentiometry. Electromotive 
voltage an electrode potentials, calculations of pH and ionic activities from potentiometric 
data. 

8. Chemical kinetics. Calculations using kinetic equations of the homogeneous reactions 
of the 1st and 2nd order – reaction rate, rate constant, half-life, time dependences of 
concentration of reactants and reaction products. Homogeneous catalysis, pH dependence 
of reaction rates. Temperature dependence of rate constant, activation energy. 
Kinetics of heterogeneous processes, dissolution rate of solid substances. 

9. Colloids, sedimentation, membranes. Sedimentation of colloidal and course dispersion 
(suspension), sedimentation coefficient. Molecular weight of macromolecules 
calculated from sedimentation and diffusion coefficients. Membrane permeation of the 
true and colloidal electrolytes, Donnan equilibrium. 

 
 


