
PHYSICAL CHEMISTRY 
Lectures for the students of Pharmacy             Summer Term, 2 hours/week 
 
Syllabus  
 
1. PHYSICAL CHEMISTRY in relation to pharmaceutical subjects. STRUCTURE of 

matter, elementary particles, atomic nucleus. Radioactivity, modes and rates of the 
radioactive decay, radionuclides in the pharmacy and medicine. 

2. Atoms, electron configuration and atomic spectroscopy. Chemical bond and molecules 
– molar polarization and refraction, dipole moment, intermolecular interactions. 

3. Molecular spectroscopy. The vibrational – rotational spectra (IR absorption, Raman), 
electronic spectra (UV-VIS, absorption, luminescence), NMR spectra. 

4. CHEMICAL THERMODYNAMICS. Thermodynamic systems, quantities, processes 
and equilibrium. The 0th – 3rd fundamental laws. Internal energy, enthalpy, entropy. 

5. Gibbs and Helmholtz free energy, chemical potential, equilibriums in isothermal - 
isobaric systems. Phase equilibriums and diagrams, one-component systems, solid – 
liquid – gas (vapor) equilibriums, Clausius Clapeyron Equation. 

6. Solutions as multi-component systems. Solutions of gas in a liquid – Henry’s law. Diluted 
liquid solutions, Raoult’s law, ebullioscopy, cryoscopy, osmosis and isotonization. 
Mixtures of completely miscible liquids, distillation equilibriums. 

7. Condensed multi-component systems, mixtures of partially miscible liquids. Solid – 
liquid equilibriums, eutectics. Partition equilibriums, partition coefficient, extraction. 
Chemical reactions - thermodynamic functions. Stoichiometric equations, reaction 
enthalpy, Gibbs free energy and equilibrium constant, temperature dependence. 

8. ELECTROCHEMISTRY. Solvents and solutions of electrolytes, dissociation and 
solvation of ions, electric conductivity of electrolytes. Strong electrolytes – activity 
coefficients, ionic strength, solubility product. Weak electrolytes, dissociation constant. 

9. Acids and bases. Ionic product of water (Kw), pH, dissociation constants of weak acids 
and bases (KA, KB), buffer mixtures. Ampholytes, esp. aminoacids, isoelectric 
point. Electrochemical cells and electrodes, EMF and electrode potentials. Potentiometric 
measurements, ion-selective electrodes. 

10. CHEMICAL KINETICS. The reaction rates and kinetic classification of the chemical 
reactions. Kinetic equations of the homogenous reactions of the 0th, 1st and 2nd order, 
complicated reactions. 

11. Theory of reaction rates. Temperature dependence, Arrhenius equation. Catalysis and 
inhibition, acid-base catalysis, the effect of pH. Enzyme catalysis. Kinetics of the 
heterogeneous processes, diffusion and the dissolution rate. 

12. COLLOIDICS and SURFACES. Adsorption on solid and liquid surfaces. Colloidal 
dispersions, the lyophobic, lyophilic and association colloids – surfactants.  

13. Sedimentation and sedimentation equilibriums in colloidal systems. Macromolecular 
solutions. Membrane phenomena in colloidal systems, dialysis, Donnan equilibrium 
and permeation of drugs, membrane hydrolysis. 
 
 


