"Medical CHEMISTRY" colloquium1: http://aris.gusc.lv/MedChem14/ExProgCol1-14.doc 
CALCULATIONS :http://aris.gusc.lv/GenChem93/ChemistryRauhvarger.html
Types of calculation exercises are the same, than for colloquiums I.                 They include:

1) Calculation from mass fraction to molarity or normality and back       (see class works for colloq. I),

2) Calculations of colligative properties (freezing point depression, boiling point raise, osmotic pressure) 




from given concentration or vice versa         (see class works for colloq. I)

3) calculation of molar mass, osmotic pressure or dissociation degree from results of cryoscopy 









                   (see class works for colloq. I)

EQUATIONS OF RED-OX REACTIONS              (see class works for colloq. I)
Be ready to write and balance following Red-Ox reactions using half reactions from given Red-Ox tables                                                                                                     (see class works for colloq. I),:

1) reactions of KMnO4 in acidic environment with reducing agents: Na2SO3, K2SO3, KNO2, KI, H2O2, FeSO4, H2C2O4 etc.

2)reactions of KMnO4 with Na2SO3 in neutral and basic environments,

3)reactions of K2Cr2O7 in acidic environment with reductants Na2SO3, KI, FeSO4, H2S, etc..

Thermodynamics and equilibrium
http://aris.gusc.lv/BioThermodynamics/BioChemicalPprocesE.doc
http://aris.gusc.lv/BioThermodynamics/ChemicalPotential.doc
1. Internal energy U of the system. I-st law of thermodynamics. Standard enthalpy and 






       combustion heat of a compound (pages 5,6, partly 8,9).

2. Using enthalpy diagrams, explain the calculation of reaction heat from standard enthalpies and 






from combustion enthalpies of compounds.(pages 6-11).

3. Criteria for spontaneously of reaction. Examples of spontaneous and non spontaneous processes. Entropy of the system S, it's connection to thermo dynamical probability of system (pages 11-14).

4. Internal energy of the system as a sum of free (Helmholtz's) and bound energies. Gibbs's energy G

         of the system. ∆G as the final criterion for favorable of a chemical reaction .(pages 15-16)

5. Gibbs's energy change in chemical reactions. Explain the four most common cases of chemical 






reactions from thermodynamic point of view.(pages 16-18)

http://aris.gusc.lv/BioThermodynamics/thermReacSpontaneouseE.doc
6. Realization of thermodynamically forbidden processes in living cells. 

            (pages 18-19)

7. II law of thermodynamics in living organisms. Change of entropy in living organisms. 







Stationary state of living organisms.(pages 19-21)

8. Chemical equilibrium state. Equilibrium constant, it’s connection to rate constants of direct and 










reverse reactions.(pages 22-23)

Equilibrium Le Chatelier theorem: http://aris.gusc.lv/BioThermodynamics/74LidzsvarsDabaEngl.doc
9. Le Chatelier’s theorem. Influence of temperature, pressure and concentrations of reactants 









on the equilibrium state.(pages 24-27) 

10. ∆G as criterion of chemical equilibrium: connection between ∆G and equilibrium constant, the 
ratio between the concentrations of initial compounds and products at different signs of ∆G.
                                                                                                                                              (pages 27-29)

11. Equilibrium in heterogeneous systems. Solubility product of weakly soluble salts, it’s use 







for determination of ionic concentrations, when  
a)weakly soluble salt is in contact with water, 

b)weakly soluble salt is in contact with a solution, in which one of its ions is already present. (p. 29-30)

Colligative properties of solutions

12. Describe the Chemical equilibrium of water interface thermodynamics used in 
Raoult’s I-st law and Raoult’s 2nd law. 

Meaning of cryoscopy constant Kcr=1,86 value for equilibrium of water interface as well meaning of ebullioscopy constant Keb=0,52 value for equilibrium of water interface. 
What dependence on temperature and solute concentrations on water interface equilibrium. 

see pages 31-46 and lecture 2 and materials: http://aris.gusc.lv/BioThermodynamics/ColigativeProperties.doc
13. Describe the Chemical equilibrium of water interface thermodynamics across human organism membranes and its dependence on osmolar concentration 0.302 M of solutes in blood plasma as well osmolar concentration 0.302 M formation importance in human organism HOMEOSTASIS. Isotonic physiological solution of NaCl 0.8 %, hypotonic and hypertonic solutions influence on red blood cell physiology. What molecules are physiologically important as aquaporin substrates? Why oxygen concentration in water dose not effect osmolar concentration 0.302 M in cells. http://aris.gusc.lv/BioThermodynamics/CellOsmos.doc
14. Colligative properties of solutions. Relation between the concentration of particles and total concentration of solute. Derive equation, connecting isotonic coefficient i to dissociation degree α.







(pages 34-36)

15. Reasons for depression of solvents' vapor pressure above solution in comparison to pure solvent.



          Raoult’s I-st law.(pages 36-38)

16. Phase diagram of water. Changes of freezing and boiling points of solution compared to pure solvent


(explain, using vapor pressure diagram).(pages 35-38)

17. Raoult’s 2nd law. Applications of cryoscopy and ebulioscopy for determination of solute 

concentration, it’s molar mass, dissociation degree and osmotic pressure π. 

                                                                                                      (pages 37,39-40,44)

http://aris.gusc.lv/ChemFiles/Aquaporins/WCPsAQPsIUBMBlife09/AQP0-11.doc
http://aris.gusc.lv/ChemFiles/Aquaporins/WCPsAQPsIUBMBlife09/AQP1-11.doc
18. Phenomenon of osmosis. Formation of osmosis and osmotic pressure π. Measuring 
of osmotic pressure π by means of osmometer. Vant Hoff’s law and it’s relation to gas laws.(pages 41-43) http://aris.gusc.lv/ChemFiles/Aquaporins/Illinois06/Illinois06.doc
19. Isotonic, hyper- and hypotonic solutions, their medical application. 






Behavior of a living cell in these solutions.(pages 47-50)
Reaction Kinetics: http://aris.gusc.lv/GenChem93/08kinetikaJaun.doc
1. Reaction rate: Velocity of reaction proportional to concentration and velocity (rate) constant: 

http://aris.gusc.lv/BioThermodynamics/kinLab14.doc
2. Velocity and factors, affecting it. Active mass Law of reaction. Reaction rate constant..(pages 133-135) 

3. Influence of temperature on reaction rate. Vant Hoff's temperature coefficient. Activation theory. 

Activation energy. Energetic profiles for exothermic and endothermic reactions.(pages 135-140)

4. Energy distribution in to molecules. Finding of the number of active molecules. 







      Maxwell-Boltsman's equation. (pages 141-142)

5. Arrhenius’s equation for reaction rate constant, meaning of it’s pre-exponential and Boltsman's 







factors, their graphic determination.(pages 143-145)

6. Reaction order. Explain why the real reaction order has a limited value and what are the 
          suggestions about the mechanism of reaction if the real reaction order differs from the formal one. 





      Give examples of reactions of different order.(pages 146-150).

7. Complex reactions. Discuss kinetics of parallel, gradual, joint, chain and competitive reactions 











(pages 152-157).

8. General rules of catalysis. Influence of catalyst on the activation energy. 








Types of catalytic processes.(pages 158-160)

9. Homogeneous catalysis, its specific features. Examples of homogeneously catalyzed reactions.











(pages 161-162)

10. Heterogeneous catalysis, its specific features. Stages of reaction at heterogeneous catalysis. 

Give an explanation to catalytic activity of solid catalysts and to reasons of lowering 









of activation energy. (pages 163-165)

http://aris.gusc.lv/GenChem93/09KatalJaunais.doc
11. Enzyme catalysis, its similar features to the ones of homogeneous and heterogeneous catalysis and 






it’s specific properties. Key-lock principle.(pages 165-169)

http://aris.gusc.lv/BioThermodynamics/EnzymeKinetics.doc
12. Kinetic curve of enzyme-governed reaction. Michaelis-Menten's equation, it’s ability to fit 




all three areas of the kinetic curve. Michaelis's constant (pages 169-173).

13. The two constants of Michaelis-Menten's equation and their graphic determination (pages 173-174)

14. Inhibition of enzyme-catalyzed reactions - irreversible inhibition, inhibition by products, competitive 
end non-competitive inhibition. Changes of maximal rate and Michaelis’s constant at competitive and 








noncompetitive inhibition.(pages 175-178)
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