
ORGANIC CHEMISTRY SS2020 

Problem set (first 5 chapters): 

 

1. Repeat the PSE (groups, periods, metals/nonmetals/metalloids etc.) 

2. Structure of atom. 

3. Atomic/mass number- definition and purposes. 

4. Consequences of changing the electron levels. 

5. Differences in s and p orbitals. 

6. Pauli exclusion principle. 

7. Electronic configuration (writing on examples). 

8. Bonding (ionic/covalent) –differences and importance 

9. Dipole moment and electronegativity. 

10. Calculation of formal charge. 

11. Bonding and antibonding molecular orbital. 

12. Sigma bonding and antibonding. 

13. Pi bonding and antibonding. 

14. Differences in sp, sp2 and sp3 hybridization. 

 

 

15. Differences between molecular orbital theory and valence orbital theory. 

16. Characteristics of orbitals (they do not disappear and what happens when they combine). 

17. Constructive and deconstructive interference. 

18. Pi bonds. 

19. Conjugated pi-bonds. 

20. Aromaticity. 

21. Conditions to consider one molecule aromatic? 

22. Types of non-covalent interactions (in detail!). 

23. Calculation of bond dipole moments. 

24. Effect of branching on boiling point. 

25. Solubility 

 

26. Stereochemistry and classes of isomers. 

27. Difference between chiral and achiral. 

28. Asymmetric carbon atom (definition!). 

29. Practise to determine asymmetric carbon atom in compounds. 

30. R and S nomenclature 

31. Cahn-Ingold-Prelog rule. 



32. General rules of assigning priorities. 

33.  Practice assigning priorities on examples. 

34. Calculation of specific rotation. 

35. Racemic mixtures. 

36. Calculation of optical purity. 

37. Fisher projections and rules (other way than CIP system). 

38. Check the summary of all isomers. 

 

39. Definitions of acids and bases. 

40. Acidity/Basicity. 

41. pKa and pH 

42. Acid dissociation constant Ka 

43. Determination of strong/weak acid according to pKa. 

44. Organic acids and bases 

45. Approximate pKa values of various classes of compounds. 

46. Relative electronegativity/acidity/stability in determination of pKa. 

47. Buffer solutions. 

 

48. Bonding in benzene. 

49. Resonance contributor/ resonance hybrid. 

50. Drawing resonance contributor and rules. 

51. Predicted stabilities of resonance contributors 

52. Delocalization energy 

53. Effects of delocalized electrons (explain!). 

54. UV and Vis spectroscopy 

55. λmax and conjugated double bonds. 

56. Absorbance of visible light 

 


