"Medical CHEMISTRY" 2 colloquium: http://aris.gusc.lv/MedChem14/ExProgCol2-14.doc
http://aris.gusc.lv/GenChem93/ChemistryRauhvarger.html CALCULATION 
1) calculations of pH in solutions of strong and weak acids and bases from given concentration or 
vice versa  examples from colloq. II http://aris.gusc.lv/BioThermodynamics/pHaprekiniUzdLd.doc
2) Calculations of pH in buffer solutions, when composition is given or volumes of initial solutions 










if pH is given              (colloq. II)

3) Calculation of buffer capacity β that is observed, when strong acid or strong base is added 
http://aris.gusc.lv/BioThermodynamics/BufferSolution.doc






to a buffer solution of known composition                 (colloq. II).

Water dissociation: http://aris.gusc.lv/BioThermodynamics/H2ODissociation.doc
31. Dissociation of weak electrolytes Dissociation degree and dissociation constant. Derive Ostwald’s 

dilution law. Dependence of dissociation degree on concentration of solute. Calculation of ion 







      concentrations using Ostwald's law.(pages 47-50) 

32. Dissociation of strong electrolytes. Ionic atmosphere around ions, ionic strength of solution, 








activity and activity coefficient.(pages 50-51)

33. Dissociation equilibrium of water. Hydrogen exponent pH and its' connection to pOH. pH scale. 




Values of pH and [H+] in neutral, acidic and basic solutions.(pages 52-53)

34. Derive equations for calculation of pH: 

a) solutions of strong  acids ,                                        b) solutions of weak acids, 

c).solutions of strong bases,            d) solutions of weak bases, 


   (pages 54-55)

35. Hydrolysis of salts. The reasons of hydrolysis, stages of hydrolysis, equations of hydrolysis in ionic 






and molecular forms for the salts, originated from a: 

a) weak acid and strong base, 

b) weak base and strong acid,

c) weak base and weak acid (including the cases, when the salt is decomposed completely by water).












(pages 60-63)

36. Theory of pH indicators, their color change point and color change interval. Choice of indicator for 
titration of strong and weak acids by strong bases and strong or weak bases by strong acids.(pages 58-60)

buffer solutions http://aris.gusc.lv/BioThermodynamics/BufferSolution.doc
37. Buffer solutions, their principal components and possible practical compositions. Derive equation for 






pH calculation in buffer solution.(pages 64-65,68-69)

38. Mechanism of buffer action. Explain, why pH is practically not changed, when a strong acid or a strong base is added to a buffer solution. Show this both for a buffer solution, composed of weak acid and its' salt and a buffer solution, composed from a weak base and its' salt (pages 66-68).

39. Buffer capacity and the factors, affecting it. Show, how βacid and βbase depend on the amounts of components in the buffer system.(pages 74-79)

http://aris.gusc.lv/BioThermodynamics/BiologicalBuffers.doc
40. Buffer systems of human organism. Enzyme Carbonic anhydrase (CA)  made Brønsted Acid Base HOMEOSTASIS pH=7.36 of blood. Mention all the buffer systems, acting in the organism and explain the “usual” buffer action for hemoglobin and protein buffer systems (pages 80-82).

41. Explain the joint physiological action of hemoglobin , oxy-hemoglobin and bicarbonate buffer systems in exchange of gases oxygen O2 (carbon dioxide CO2 (carbonic(IV) oxide) between lungs and tissues.
                                                                                                                                                       (pages 82-84)

42. pH=7.36 of blood and the equation that relates pH=7.36 of blood to Enzyme Carbonic anhydrase (CA)  made Brønsted Acid Base HOMEOSTASIS concentrations of  bicarbonate (hydro carbonate) forms in buffer system. Explain, why bicarbonate buffer system only is present in the final equation of blood pH and how is pH regulation carried out through equilibrium between the forms of this buffer system. What is acidosis and alkalosis and it what cases they are observed? (pages 84-86) 

Electrode potentials Electrochemical reactions in Life: http://aris.gusc.lv/BioThermodynamics/ElektrodsAM.doc
43. What is indicator electrode and what is a standard electrode? Explain formation of potential and derive potential equation E for I type (metal/soluble salt) electrode, give examples of I-st type electrodes.                                                                                          (pages 87-91).
http://aris.gusc.lv/BioThermodynamics/Electrode.doc
44. Hydrogen electrode: it’s construction, potential equation and possible applications. 
                                                                                                                              (pages 91-93)

45. II type (metal/insoluble salt/counter ion) electrode. Explain formation of potential E and derive potential equation for Ag/AgCl electrode, give examples of other possible II-nd type electrodes.   Use of II type electrodes.                                                                   (pages 93-96)

46. A Red-Ox system, it’s oxidized and reduced forms. Red-Ox electrode, formation of its' potential, equation of potential. What is standard Red-Ox potential and how is it used for comparing of the oxidizing strength of Red-Ox systems.           (pages 112-115 and 96-97)

47. Formation of membrane channel made potential and calculation of its' value. 

    (pages 98-99) http://aris.gusc.lv/BioThermodynamics/MembraneElektrodsAM.doc
48. Explain pH-sensitivity of glass electrode, its' construction and possible application. Give an idea about ion-selective electrodes.                                                           (pages 100-102)

49. Formation and elimination of junction potential at practical measurements of potentials.
                                                                                                                       (pages 102-104)

50. Potenciometric titration: in what cases is it used and what are the requirements for choice of indicator electrode. Explain potenciometric titration curve for titration of a reducing agent by an oxidant.                            (pages 104-108)

51. Explain the curves of potenciometric titration of a) weak or b) strong acid by a strong base 
 (or vice versa).(pages 108-111)
http://aris.gusc.lv/GenChem93/12ComplexJaunais.doc: COMPLEX COMPOUNDS 

1. What is the character of bond in complex compounds? 
                                                       What particles can serve as central ions, what - as ligands? 
[Assume properties, necessary for central ions and for ligands and give examples].

3. How can the coordination number of central ion be determined from the electron structure of atom and how - by using the empirical rule (give examples for both)?

4. Be ready to write reactions of complex [formation], for  example:  

Pb(NO3)2  + KI ——> ?
NiCl2        + NH4OH ——>  ?
KCN        + Fe(CN)3  ——>?
AgNO3     + Na2S2O3 ——-> ?
AgNO3     + NH3 ——> ?
CrCl3        + NaOH ——> ?
FeCl3        + KSCN ——> ?
Al(OH)3   + KOH ——> ?
Cu(NO3)2 + H2N-CH2-CH2-NH2 ——> ?
NiCl2          + H2N-CH2-COOH ——> ? 
                                                                                       5. Describe the primary and secondary 
        dissociation of complexes and show, what is instability constant of a complex compound.

6. How can a complex [ion] be destroyed ?
                                                 Consider possibilities of ligand binding and central ion binding!
                                                         7. Write reaction equations of complex destruction:

[Co(NH3)6]Cl3   + HCl ——> ?
[Ag(NH3)2]NO3  + KI ——> ?
Na3[Cr(OH)6]     + HCl ——> ?
[Cu(NH3)4]SO4  + K2S ——> ?
[Ni(NH3)4]Cl2    + K2S ——> ?
[Ag(NH3)2]Cl     + K2S ——> ?
Na3[Co(OH)6]  + HNO3 ——> ?

Na2[PbI4]            + Na2S ——> ?

              Good luck in preparing for the examination
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