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ʋɼʂ 577.1(076.5) (075.8) 

ɹɹʂ 28.072 ʷ73 

 ʈ51 
 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʘʢʪʠʢʫʤʘ 18.05.2016 ʛ., ʧʨʦʪʦʢʦʣ ˉ 9 

 

 

ʈ ʝʮʝʥʟʝʥʪʳ: ʜ-ʨ ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ. ɸ. ɼ. ʊʘʛʘʥʦʚʠʯ; ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮ. ʊ. ɺ. ʃʘ-

ʪʫʰʢʦ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʥʝʡʩʢʘʷ, ʆ. ʅ. 

ʈ51  ɹʠʦʦʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ : ʧʨʘʢʪʠʢʫʤ / ʆ. ʅ. ʈʠʥʝʡʩʢʘʷ, ʀ. ɺ. ʈʦʤʘʥʦʚʩʢʠʡ, ʃ. ʕ. ɿʘʡ-

ʪʫʣʣʘʝʚʘ. ï 2-ʝ ʠʟʜ., ʠʩʧʨ. ï ʄʠʥʩʢ : ɹɻʄʋ, 2016. ï 108 ʩ. 

ISBN 978-985-567-487-1. 

ʉʦʜʝʨʞʠʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʣʘʙʦʨʘʪʦʨʥʳʤ ʟʘʥʷʪʠʷʤ ʧʦ ʙʠʦʦʨ-

ʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ. ʂ ʢʘʞʜʦʡ ʪʝʤʝ ʜʘʥʳ ʮʝʣʴ ʟʘʥʷʪʠʷ, ʚʦʧʨʦʩʳ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʧʠʩʴʤʝʥʥʳʝ 

ʟʘʜʘʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʦʧʠʩʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ. ʇʝʨʚʦʝ ʠʟʜʘʥʠʝ ʚʳʰʣʦ ʚ 

2015 ʛʦʜʫ. 

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 1-ʛʦ ʢʫʨʩʘ ʣʝʯʝʙʥʦʛʦ, ʧʝʜʠʘʪʨʠʯʝʩʢʦʛʦ, ʤʝʜʠʢʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʚʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʦʚ. 
 

ʋɼʂ 577.1(076.5) (075.8) 
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ISBN 978-985-567-487-1        É ʈʠʥʝʡʩʢʘʷ ʆ. ʅ., ʈʦʤʘʥʦʚʩʢʠʡ ʀ. ɺ., ɿʘʡʪʫʣʣʘʝʚʘ ʃ. ʕ., 2016 

É ʋʆ çɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, 2016 
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ʋʏɽɹʅʆ-ʋʏɽʊʅɸʗ ʂɸʈʊɸ 

 

ʩʪʫʜʝʥʪʘ ____ ʛʨ. __________________ ʬʘʢʫʣʴʪʝʪʘ ______________________________ (ʌʀʆ) 

 

ˉ ʊʝʤʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʘʥʷʪʠʷ 
ɼʘʪʘ 

ʟʘʥʷʪʠʷ 
ʆʮʝʥʢʘ 

ʇʦʜʧʠʩʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

1.  ɺʚʝʜʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫʤ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ 

ʥʦʤʝʥʢʣʘʪʫʨʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

   

2.  ʉʪʨʦʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʠ ʚʟʘʠʤʥʦʝ 

ʚʣʠʷʥʠʝ ʘʪʦʤʦʚ ʚ ʤʦʣʝʢʫʣʘʭ  

   

3.  ʉʪʝʨʝʦʠʟʦʤʝʨʠʷ, ʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʷʚʣʝ-

ʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

   

4.  ʈʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʛʣʝʚʦʜʦʨʦʜʦʚ    

5.  ʈʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʦʥʦʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ  

   

6.  ɹʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳʝ ʨʝʘʢʮʠʠ ʘʣʴʜʝʛʠʜʦʚ 

ʠ ʢʝʪʦʥʦʚ 

   

7.  ʂʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʧʨʦʠʟʚʦʜʥʳʝ 

   

8.  ʀʪʦʛʦʚʦʝ ʟʘʥʷʪʠʝ çʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʩʪʨʦʝʥʠʷ ʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩ-

ʥʦʚʥʳʭ ʢʣʘʩʩʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡè 

   

9.  ʇʦʣʠ- ʠ ʛʝʪʝʨʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʦʝʜʠʥʝ-

ʥʠʷ 

   

10.  ɹʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳʝ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ. ɸʣʢʘʣʦʠʜʳ 

   

11.  ʋʛʣʝʚʦʜʳ. ʄʦʥʦʩʘʭʘʨʠʜʳ    

12.  ʆʣʠʛʦ- ʠ ʧʦʣʠʩʘʭʘʨʠʜʳ    

13.  ʉʪʨʫʢʪʫʨʘ ʠ ʨʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʘʤʠʥʦʢʠʩʣʦʪ  

   

14.  ʇʝʧʪʠʜʳ, ʩʪʨʦʝʥʠʝ, ʩʚʦʡʩʪʚʘ, ʟʥʘʯʝʥʠʝ. 

ʋʨʦʚʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʣʢʦʚʳʭ ʤʦʣʝʢʫʣ 

   

15.  ʅʫʢʣʝʦʟʠʜʳ ʠ ʥʫʢʣʝʦʪʠʜʳ. ʅʫʢʣʝʠʥʦʚʳʝ 

ʢʠʩʣʦʪʳ 

   

16.  ʃʠʧʠʜʳ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʩʪʨʦʝʥʠʝ, ʩʚʦʡ-

ʩʪʚʘ. ʇʆʃ 

   

17.  ʉʪʝʨʦʠʜʳ    

18.  ʀʪʦʛʦʚʦʝ ʟʘʥʷʪʠʝ çɹʠʦʧʦʣʠʤʝʨʳ ʠ ʠʭ 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʃʠʧʠʜʳè 
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ʊʈɽɹʆɺɸʅʀʗ,  

ʇʈɽɼʒʗɺʃʗɽʄʓɽ ʂɸʌɽɼʈʆʁ ʂ ʉʊʋɼɽʅʊʋ 

 

1. ʉʪʫʜʝʥʪ ʜʦʣʞʝʥ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʘʫʜʠʪʦ-

ʨʠʷʭ ʢʘʬʝʜʨʳ, ʚʳʧʦʣʥʷʪʴ ʧʨʘʚʠʣʘ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʩʧʦʨʷʜʢʘ ʋʆ çɹɻʄʋè. 

2. ʅʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʭʘʣʘʪʝ, ʠʤʝʪʴ ʧʨʘʢʪʠ-

ʢʫʤ. 

3. ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʫʯʝʙʥʦʡ ʘʫʜʠʪʦʨʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʜʠʩʮʠ-

ʧʣʠʥʫ ʠ ʧʦʨʷʜʦʢ, ʟʘ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʜʝʞʫʨʥʳʡ ʧʦ ʛʨʫʧʧʝ ʠ ʩʪʘ-

ʨʦʩʪʘ ʛʨʫʧʧʳ. 

4. ɿʘʧʨʝʱʘʝʪʩʷ ʚʥʦʩʠʪʴ ʚ ʫʯʝʙʥʳʡ ʧʨʘʢʪʠʢʫʤ ʚʝʨʭʥʶʶ ʦʜʝʞʜʫ. 

5. ɿʘʧʨʝʱʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʧʠʱʫ ʚ ʫʯʝʙʥʦʤ ʧʨʘʢʪʠʢʫʤʝ. 

6. ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʩʣʝʜʫʝʪ ʩʦʜʝʨʞʘʪʴ ʚ ʯʠʩʪʦʪʝ ʠ ʧʦʨʷʜʢʝ, ʥʝ ʟʘʛʨʦʤʦʞʜʘʷ 

ʝʛʦ ʧʦʩʪʦʨʦʥʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. 

7. ɺ ʫʯʝʙʥʦʡ ʘʫʜʠʪʦʨʠʠ ʟʘʧʨʝʱʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʣʶʙʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʨʘʙʦʪ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʫʯʝʙʥʦʛʦ ʟʘʜʘʥʠʷ.  

8. ɿʘʧʨʝʱʘʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʦʧʳʪʳ ʚ ʦʪʩʫʪʩʪʚʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

9. ʆʪʨʘʙʦʪʘʥʥʳʝ ʨʝʘʢʪʠʚʳ ʥʝʦʙʭʦʜʠʤʦ ʩʣʠʚʘʪʴ ʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ ʜʣʷ 

ʥʠʭ ʩʧʝʮʠʘʣʴʥʫʶ ʩʢʣʷʥʢʫ. ɿʘʧʨʝʱʘʝʪʩʷ ʚʳʣʠʚʘʪʴ ʠʭ ʚ ʨʘʢʦʚʠʥʳ.  

10. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ: ʚʳʤʳʪʴ ʭʠʤʠʯʝʩʢʫʶ ʧʦʩʫʜʫ, ʥʘʚʝ-

ʩʪʠ ʧʦʨʷʜʦʢ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʚʳʢʣʶʯʠʪʴ ʩʚʝʪʠʣʴʥʠʢʠ. 

11. ʇʨʦʧʫʱʝʥʥʳʝ ʟʘʥʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʙʦʪʘʥʳ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʥʝʜʝʣʴ 

ʧʦʩʣʝ ʧʨʦʧʫʩʢʘ. ʉʪʫʜʝʥʪ, ʥʝ ʦʪʨʘʙʦʪʘʚʰʠʡ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʥʝʜʝʣʴ ʧʨʦʧʫʱʝʥʥʳʝ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʟʘʥʷʪʠʷ, ʢ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʥʷʪʠʷʤ, ʠʪʦʛʦʚʳʤ ʟʘʥʷʪʠʷʤ ʠ ʟʘʯʝʪʫ 

ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

12. ɺʩʝ ʚʦʧʨʦʩʳ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʦʟʥʠʢʰʠʝ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, 

ʩʣʝʜʫʝʪ ʥʝʤʝʜʣʝʥʥʦ ʚʳʷʩʥʷʪʴ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʣʘʙʦʨʘʥʪʘ. 

 

ʉ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʘʬʝʜʨʳ ʦʟʥʘʢʦʤʣʝʥ(ʘ) ________ 20__ ʛ. _________ (ʧʦʜʧʠʩʴ) 
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ʃɸɹʆʈɸʊʆʈʅʆɽ ɿɸʅʗʊʀɽ ˉ 1 

ɺɺɽɼɽʅʀɽ ɺ ʇʈɸʂʊʀʂʋʄ. ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʀ ʅʆʄɽʅʂʃɸʊʋʈɸ  

ʆʈɻɸʅʀʏɽʉʂʀʍ ʉʆɽɼʀʅɽʅʀʁ 

 

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʥʦʤʝʥʢʣʘ-

ʪʫʨʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʫʤʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʥʘʟʚʘʥʠʡ ʠ ʥʘʧʠ-

ʩʘʥʠʠ ʬʦʨʤʫʣ ʙʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʚʝʱʝʩʪʚ.  

ʃʠʪʝʨʘʪʫʨʘ
*
  

[1] ʉ. 18ï32, [2] ʉ. 11ï24, [3] ʉ. 4ï7. 

ɺʦʧʨʦʩʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʶ: 

1. ʇʨʝʜʤʝʪ ʠ ʟʘʜʘʯʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ. 

2. ʆʙʲʝʢʪʳ, ʠʟʫʯʘʝʤʳʝ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʝʡ. 

3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ 
ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʭ ʩʪʘʨʰʠʥʩʪʚʦ. 

4. ʅʦʤʝʥʢʣʘʪʫʨʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʇʠʩʴʤʝʥʥʳʝ ʟʘʜʘʥʠʷ 

1. ʅʘʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʩʣʝʜʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ: 

ʧʝʥʪʝʥ-2 ʙʫʪʘʥʦʣ-2 ʵʪʘʥʘʣʴ 

ʙʫʪʘʥʦʥ ʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ 2-ʤʝʪʠʣʧʨʦʧʘʥʦʣ-1 

4-ʘʤʠʥʦʬʝʥʦʣ 2-ʘʤʠʥʦʵʪʘʥʦʣ 2,2-ʜʠʤʝʪʠʣʧʨʦʧʘʥʘʣʴ 

ʵʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ ʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ 2-ʘʤʠʥʦ-3-ʤʝʪʠʣʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ 

2-ʘʤʠʥʦʧʝʥʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ 2,3-ʜʠʤʝʨʢʘʧʪʦʙʫʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ 

(ʩʫʢʮʠʤʝʨ) 

3-ʛʠʜʨʦʢʩʠ-3-ʢʘʨʙʦʢʩʠʧʝʥʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ  

(ʣʠʤʦʥʥʘʷ ʢʠʩʣʦʪʘ)  

2-ʧʨʦʧʠʣʧʝʥʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ  

(ʚʘʣʴʧʨʦʝʚʘʷ ʢʠʩʣʦʪʘ) 

                                                           
*
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʤ. ʥʘ ʩ. 107. 
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2-ʦʢʩʦʧʝʥʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ ʪʨʘʥʩ-ʙʫʪʝʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ 

2-ʘʤʠʥʦ-4-ʤʝʪʠʣʪʠʦʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ ʛʝʢʩʘʜʠʝʥ-2,4-ʘʣʴ 

4,4-ʜʠʤʝʪʠʣ-2-ʦʢʩʦʧʝʥʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ 1-ʵʪʦʢʩʠʧʨʦʧʘʥʦʣ 

2-ʤʝʪʠʣʘʤʠʥʦ-1-ʬʝʥʠʣʧʨʦʧʘʥʦʣ-1 (ʵʬʝʜʨʠʥ) 

 

 

 

 

 

 

ʜʠʤʝʪʦʢʩʠʤʝʪʘʥ 

 

2. ʅʘʟʦʚʠʪʝ ʧʦ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ IUPAC ʩʣʝʜʫʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ: 

 

H2C
C

CH3

CH3

 
 

 

 

H3C
C

O

OH  
 

 

 

 

H3C
CH2

C
O

H  
 

 

 

ʘʢʨʠʣʦʚʘʷ ʢʠʩʣʦʪʘ

H2C
CH

C
O

OH
 

ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ 

H3C
CH

COOH

OH

 

ʱʘʚʝʣʝʚʦʫʢʩʫʩʥʘ ̫

ʢʠʩʣʦʪʘ 

HOOC
CH2

C
COOH

O

  

ʩʝʨʠʥ 

 
H2N CH COOH

CH2

OH  
 

 

 

 

H2C CH

O

OH

H3C

H3C  
 

 

 

 

COOH

H2N  

ʬʝʥʠʣʘʣʘʥʠʥ 
 

H2N CH COOH

CH2

 

ʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ 
 

COOH

OH

 
 

 

ʮʠʩʪʝʠʥ 

 
H2N CH COOH

CH2

SH  

http://www.multitran.ru/c/m.exe?t=925841_1_2
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HO CH
CH2

OH
H
N

CH2

CH3

 

ʤʝʥʪʦʣ 

OH

 
 

ʧʘʨʘʮʝʪʘʤʦʣ 
H
N

HO

C
O

CH3
 

 

 

 

ʊɽʉʊʆɺʓʁ ʉɸʄʆʂʆʅʊʈʆʃʔ (ʦʪʚʝʪʳ ʥʘ ʩ. 106) 

 

1. ʅʘʟʦʚʠʪʝ ʛʝʪʝʨʦʮʠʢʣ 

N

N N
H

N

: 

1) ʧʠʨʨʦʣ;  2) ʧʫʨʠʥ;  3) ʧʠʨʠʜʠʥ; 4) ʧʠʨʠʤʠʜʠʥ. 

 

2. ʅʘʟʦʚʠʪʝ ʧʦ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ IUPAC ʩʦʝʜʠʥʝʥʠʝ:  
1) Ŭ-ʢʝʪʦʧʨʦʧʠʦʥʦʚʘʷ ʢʠʩʣʦʪʘ; 3) ʧʠʨʦʚʠʥʦʛʨʘʜʥʘʷ ʢʠʩʣʦʪʘ; 

2) 2-ʦʢʩʦʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 4) ɦ ʘʚʝʣʝʚʦʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ. 

3. ɸʤʠʥʦʢʠʩʣʦʪʫ ʪʨʝʦʥʠʥ ʧʦ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ ʥʘʟʳʚʘʶʪ: 

H2N CH COOH

CH OH

CH3

  

1) 2-ʛʠʜʨʦʢʩʠʧʝʥʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 3) 2-ʘʤʠʥʦ-3-ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 

2) 2-ʘʤʠʥʦʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ;  4) 2-ʘʤʠʥʦ-3-ʛʠʜʨʦʢʩʠʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ. 

 

 

4. ʇʨʠʚʝʜʠʪʝ ʥʘʟʚʘʥʠʝ ʜʝʟʦʢʩʠʨʠʙʦʟʳ ʧʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ: 
1) 1,3,4,5,6-ʧʝʥʪʘʛʠʜʨʦʢʩʠʛʝʢʩʘʥʦʥ-2; 

2) 2,3,4,5,6-ʧʝʥʪʘʛʠʜʨʦʢʩʠʛʝʢʩʘʥʘʣʴ; 

3) 2,3,4,5-ʪʝʪʨʘʛʠʜʨʦʢʩʠʧʝʥʪʘʥʘʣʴ; 

4) 3,4,5-ʪʨʠʛʠʜʨʦʢʩʠʧʝʥʪʘʥʘʣʴ. 

 

 

5. ʅʘʟʦʚʠʪʝ ʧʦ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ IUPAC ʩʦʝʜʠʥʝʥʠʝ:  

1) 2-ʘʤʠʥʦ-3-ʠʤʠʜʘʟʦʣʠʣʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 

2) 2-ʘʤʠʥʦ-3-ʠʥʜʦʣʠʣʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 

3) 2-ʘʤʠʥʦ-4-ʠʤʠʜʘʟʦʣʠʣʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 

4) 2-ʛʠʜʨʦʢʩʠ-3-ʠʤʠʜʘʟʦʣʠʣʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ. 

 

6. ɺʳʙʝʨʠʪʝ ʬʦʨʤʫʣʫ 1-ʤʝʪʦʢʩʠʧʨʦʧʘʥʦʣʘ:  

1) H3C

CH2

CH
OH

OCH3

 2) H3C
CH2

CH
OʉH3

OCH3

 3)
H3C

CH
OʉH3

OCH3

 4)
H3C

CH
OH

OC2H5

 

H2N CH COOH

CH2

N

NH

C

CH2

CHOH

CHOH

CH2OH

OH

H3C
C

COOH

O
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7. ɺʳʙʝʨʠʪʝ ʥʘʟʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʷ: H3C
CH2

CH2

C
H

O

 

1) ʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 2) ʧʨʦʧʘʥʘʣʴ;  3) ʙʫʪʘʥʘʣʴ; 4) ʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ. 

 

 

8. ɼʘʡʪʝ ʥʘʟʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʟʘʤʝʩʪʠʪʝʣʴʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʝ IUPAC: 
1) ʘʮʝʪʦʥ;   3) ʧʨʦʧʘʥʘʣʴ; 

2) ʧʨʦʧʘʥʦʥ;  4) ʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ. 

 

9. ɺʳʙʝʨʝʪʝ ʥʝʥʘʩʳʱʝʥʥʦʝ(-ʳʝ) ʩʦʝʜʠʥʝʥʠʝ(-ʷ): 

1) ʙʫʪʝʥ-2;  2) ʵʪʘʥ;  3) ʮʠʢʣʦʛʝʢʩʝʥ;  4) ʙʝʥʟʦʣ. 

 

 

10. ɺʳʙʝʨʝʪʝ ʪʨʠʚʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʩʦʝʜʠʥʝʥʠʷ:  

1) 2-ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 3) ʤʦʣʦʯʥʘʷ ʢʠʩʣʦʪʘ; 

2) ʘʣʘʥʠʥ;      4) ʷʙʣʦʯʥʘʷ ʢʠʩʣʦʪʘ. 

 

 

ʇʦʜʧʠʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ:  
 

 

 

 

 

 

ʃɸɹʆʈɸʊʆʈʅʆɽ ɿɸʅʗʊʀɽ ˉ 2 

ʉʊʈʆɽʅʀɽ ʍʀʄʀʏɽʉʂʀʍ ʉɺʗɿɽʁ ʀ ɺɿɸʀʄʅʆɽ ɺʃʀʗʅʀɽ ɸʊʆʄʆɺ  

ɺ ʆʈɻɸʅʀʏɽʉʂʀʍ ʄʆʃɽʂʋʃɸʍ 

 

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʦ ʪʠʧʘʭ ʩʚʷʟʝʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʤʦʣʝʢʫʣʘʭ, ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʵʬʬʝʢʪʘʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʢʘʢ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦ-

ʙʘʭ ʧʝʨʝʜʘʯʠ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʘʪʦʤʦʚ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣʘʭ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʘʢʮʠ-

ʦʥʥʳʭ ʮʝʥʪʨʦʚ. 

ʃʠʪʝʨʘʪʫʨʘ  

[1] ʉ. 33ï74, [2] ʉ. 24ï47, [3] ʉ. 22ï29. 

ɺʦʧʨʦʩʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʶ: 

1. ʕʣʝʢʪʨʦʥʥʦʝ ʩʪʨʦʝʥʠʝ ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ.  

2. ɻʠʙʨʠʜʠʟʘʮʠʷ ʘʪʦʤʥʳʭ ʦʨʙʠʪʘʣʝʡ. ʊʠʧʳ ʛʠʙʨʠʜʠʟʘʮʠʠ.  

3. ʊʠʧʳ ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʢʦʚʘʣʝʥʪʥʳʭ ů- ʠ ˊ-ʩʚʷʟʝʡ.  

4. ʉʦʧʨʷʞʝʥʠʝ. ʉʦʧʨʷʞʝʥʥʳʝ ʩʠʩʪʝʤʳ ʩ ʦʪʢʨʳʪʦʡ ʮʝʧʴʶ, ʠʭ ʚʠʜʳ (- - ʠ ʨ, -ʩʦʧʨʷ-

ʞʝʥʠʝ). ʕʥʝʨʛʠʷ ʩʦʧʨʷʞʝʥʠʷ. ɹʫʪʘʜʠʝʥ-1,3 ʢʘʢ ʩʦʧʨʷʞʝʥʥʘʷ ʩʠʩʪʝʤʘ. 

5. ʎʠʢʣʠʯʝʩʢʠʝ ʩʦʧʨʷʞʝʥʥʳʝ ʩʠʩʪʝʤʳ. ɸʨʦʤʘʪʠʯʥʦʩʪʴ. ʇʨʘʚʠʣʦ ʍʶʢʢʝʣʷ. 

6. ɸʨʦʤʘʪʠʯʥʦʩʪʴ ʙʝʥʟʦʠʜʥʳʭ ʠ ʥʝʙʝʥʟʦʠʜʥʳʭ ʩʠʩʪʝʤ. 

7. ɸʨʦʤʘʪʠʯʥʦʩʪʴ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʧʠʨʨʦʣ, ʧʠʨʠʜʠʥ, ʧʠʨʠʤʠʜʠʥ, ʠʤʠʜʘʟʦʣ, 
ʧʫʨʠʥ, ʧʦʨʬʠʥ). ʕʣʝʢʪʨʦʥʥʦʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʧʠʨʨʦʣʴʥʦʛʦ ʠ ʧʠʨʠʜʠʥʦʚʦʛʦ 

ʘʪʦʤʦʚ ʘʟʦʪʘ. 

8. ʀʥʜʫʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ʠ ʤʝʟʦʤʝʨʥʳʡ ʵʬʬʝʢʪ. ʕʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʝ ʠ ʵʣʝʢʪʨʦʥʦʘʢʮʝʧ-

ʪʦʨʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ. 

H3C

C

CH3

O

HO CH C

CH3

OH

O
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ʇʠʩʴʤʝʥʥʳʝ ʟʘʜʘʥʠʷ 

1. ʅʘʧʠʰʠʪʝ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ ʚ ʦʩʥʦʚʥʦʤ ʠ ʚʦʟʙʫʞʜʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʷʭ.  

 

 

 

ʀʟʦʙʨʘʟʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʪʨʦʝʥʠʝ:  

ʘ) sp
3
-ʛʠʙʨʠʜʥʦʛʦ ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ  

 

 

 

 

 

ʙ) sp
2
-ʛʠʙʨʠʜʥʦʛʦ ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ 

 

 

 

 

 

2. ʉʦʧʨʷʞʝʥʠʝ ð ʵʪʦ é 

 

 

 

ʅʘʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʥʠʞʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʫʢʘʞʠʪʝ, ʚ ʢʘʢʠʭ 

ʠʟ ʥʠʭ ʝʩʪʴ ʩʦʧʨʷʞʝʥʠʝ: 

ʙʫʪʘʜʠʝʥ-1,3 ʛʝʢʩʘʜʠʝʥ-2,4 

ʧʝʥʪʘʜʠʝʥ-1,4 ʙʫʪʝʥ-2 

 

3. ʀʟʦʙʨʘʟʠʪʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʩʪʨʦʝʥʠʝ:  

ʘ) ʧʠʨʨʦʣʴʥʦʛʦ ʘʪʦʤʘ ʘʟʦʪʘ  

 

 

 

 

 

ʙ) ʧʠʨʠʜʠʥʦʚʦʛʦ ʘʪʦʤʘ ʘʟʦʪʘ 
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4. ʆʧʨʝʜʝʣʠʪʝ ʚʠʜ ʩʦʧʨʷʞʝʥʠʷ ʚ ʤʦʣʝʢʫʣʘʭ: 

2-ʤʝʪʠʣʙʫʪʘʜʠʝʥʘ-1,3 ʧʨʦʧʘʥʦʚʦʡ ʢʠʩʣʦʪʳ 

ʚʠʥʠʣʘʤʠʥʘ ʧʠʨʨʦʣʘ 

ʧʨʦʧʝʥʘʣʷ ʧʠʨʠʜʠʥʘ 

 

5. ɸʨʦʤʘʪʠʯʥʦʩʪʴ ð ʵʪʦ é 

 

 

ɼʦʢʘʞʠʪʝ ʘʨʦʤʘʪʠʯʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠʣʦ ʍʶʢʢʝʣʷ: 

ʬʝʥʘʥʪʨʝʥʘ ʧʠʨʠʤʠʜʠʥʘ  

ʧʠʨʨʦʣʘ ʠʤʠʜʘʟʦʣʘ 

ʧʠʨʠʜʠʥʘ ʧʫʨʠʥʘ 

 

6. ʀʥʜʫʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ð ʵʪʦ é 

 

 

 

ʄʝʟʦʤʝʨʥʳʡ ʵʬʬʝʢʪ ð ʵʪʦ é 
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ʋʢʘʞʠʪʝ ʚʠʜ ʠ ʟʥʘʢ ʵʣʝʢʪʨʦʥʥʳʭ ʵʬʬʝʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚ ʤʦʣʝʢʫʣʘʭ; ʢʘʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʝ ʠʣʠ ʵʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʳʝ, ʧʨʦʷʚʣʷʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧ-

ʧʳ ʚ ʫʢʘʟʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ? 

ʵʪʠʣʘʤʠʥ  ʙʝʥʟʘʣʴʜʝʛʠʜ 

ʘʥʠʣʠʥ  ʬʝʥʦʣ 

ʧʨʦʧʘʥʘʣ ɹ ʙʝʥʟʦʡʥʘ ̫ʢʠʩʣʦʪʘ 

 

 

ʊɽʉʊʆɺʓʁ ʉɸʄʆʂʆʅʊʈʆʃʔ 

 

1. ʋʢʘʞʠʪʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʧʨʷʞʝʥʠʝ: 

1) ʵʪʝʥ;    3) ʮʠʢʣʦʛʝʧʪʘʪʨʠʝʥʠʣʴʥʳʡ ʢʘʪʠʦʥ; 

2) ʧʝʥʪʘʜʠʝʥ-1,3;  4) ʧʨʦʧʝʥʦʚʘʷ ʢʠʩʣʦʪʘ. 
 

2. ʋʢʘʞʠʪʝ ʩʦʝʜʠʥʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʨ-  ́ʩʦʧʨʷʞʝʥʠʝ:  

1) N   2) 
N
H    3)  

H2C

CH
C

O

H      4) H2C

CH
CH2  

 

3. ʂ ʨ-  ́ʩʦʧʨʷʞʝʥʥʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩ:̫  
1) ʙʝʥʟʦʣ;   3) ʮʠʢʣʦʧʝʥʪʘʜʠʝʥʠʣʴʥʳʡ ʘʥʠʦʥ; 

2) ʥʘʬʪʘʣʠʥ;  4) ʚʠʥʠʣʘʤʠʥ. 
 

4. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʩʪʨʦʝʥʠʝ ʧʠʨʠʜʠʥʘ: 1) ʚʩʝ ʘʪʦʤʳ ʮʠʢʣʘ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ  

sp
2
-ʛʠʙʨʠʜʠʟʘʮʠʠ; 2) ʘʪʦʤ ʘʟʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʩʠʩʪʝʤʫ ʩʦʧʨʷʞʝʥʠʷ 2 ʵʣʝʢʪʨʦʥʘ; 3) ʷʚ-

ʣʷʝʪʩʷ -́ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ; 4) ʘʪʦʤ ʘʟʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʩʠʩʪʝʤʫ 

ʩʦʧʨʷʞʝʥʠʷ 1 ʵʣʝʢʪʨʦʥ; 5) ʷʚʣʷʝʪʩʷ  ́-ʠʟʙʳʪʦʯʥʦʡ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ. 

1) 1, 4, 5;  2) 1, 2, 3;  3) 1, 3, 4;  4) 1, 2, 5. 
 

5. ɻʠʜʨʦʢʩʠʣʴʥʘʷ ʛʨʫʧʧʘ ʚ ʧʨʦʧʘʥʦʣʝ ʧʨʦʷʚʣʷʝʪ ʵʣʝʢʪʨʦʥʥʳʡ(-ʳʝ) ʵʬʬʝʢʪ(-ʳ):  
1) + I, -ʄ;  2) ïI;   3) ïI, + ʄ;  4) ïI, ïʄ. 

 

6. ʇʨʦʷʚʣʷʶʪ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʝʥʟʦʣʴʥʦʤʫ ʷʜʨʫ ʟʘʤʝ-

ʩʪʠʪʝʣʠ: 

1) ï ʉʆʆʅ; 2) ïʉʅ3;  3) ïʆʅ;  4) ïNHCH3. 
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7. ɻʠʜʨʦʢʩʠʣʴʥʘʷ ʛʨʫʧʧʘ ʚ ʬʝʥʦʣʝ ʧʨʦʷʚʣʷʝʪ ʵʣʝʢʪʨʦʥʥʳʡ(-ʳʝ) ʵʬʬʝʢʪ(-ʳ):  
1) +I, ïʄ;  2) ïI;   3) ïI, +ʄ;  4) ïI, ïʄ. 

 

8. ʋʢʘʞʠʪʝ ʯʠʩʣʦ ʵʣʝʢʪʨʦʥʦʚ ʚ ʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʩʦʧʨʷʞʝʥʠʷ ʭʠʥʦʣʠʥʘ:  

1) 14; 2) 8;  3) 12; 4) 10. 
 

9. ʇʨʘʚʠʣʫ ʘʨʦʤʘʪʠʯʥʦʩʪʠ ʍʶʢʢʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ: 

1)   2) 

O

  3) 
C

H H

  4)  

 

10. ʅʘʡʜʠʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʦʝʜʠʥʝʥʠʝʤ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ (ʠʣʠ ʵʬʬʝʢ-

ʪʦʤ) ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ: 
ɸ) ʙʝʥʟʠʣʦʚʳʡ ʩʧʠʨʪ;   1) ïI, ïM; 
ɹ) ʬʝʥʦʣ;     2) ïI < +M; 
ɺ) ʵʪʘʥʦʣ;     3) ïI; 
ɻ) ʭʣʦʨʦʙʝʥʟʦʣ.    4) ïI > +M. 

 

 

 

ʇʦʜʧʠʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ:  

 
 

 

 

 

 

ʃɸɹʆʈɸʊʆʈʅʆɽ ɿɸʅʗʊʀɽ ˉ 3 

ʉʊɽʈɽʆʀɿʆʄɽʈʀʗ, ɽɽ ɿʅɸʏɽʅʀɽ ɼʃʗ ʇʈʆʗɺʃɽʅʀʗ  

ɹʀʆʃʆɻʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ 

 

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʦ ʝʜʠʥʩʪʚʝ ʩʪʨʦʝʥʠʷ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʢʦʥʬʦʨʤʘ-

ʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʚʷʟʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʩ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʃʠʪʝʨʘʪʫʨʘ  

[1] ʉ. 75ï112, [2] ʉ. 50ï85, [3] ʉ. 8ï21, [4]. 

ɺʦʧʨʦʩʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʶ: 

1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʩʪʝʨʝʦʭʠʤʠʠ ð ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʢʦʥʬʦʨʤʘʮʠʠ.  

2. ʂʦʥʬʦʨʤʘʮʠʠ ʘʣʠʬʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ. ʇʨʦʝʢʮʠʦʥʥʳʝ ʬʦʨʤʫʣʳ ʅʴʶʤʝʥʘ. 

3. ʂʦʥʬʦʨʤʘʮʠʠ ʮʠʢʣʦʛʝʢʩʘʥʘ. ʂʦʥʬʦʨʤʘʮʠʷ ʢʨʝʩʣʘ, ʠʥʚʝʨʩʠʷ ʮʠʢʣʘ. 

4. ʂʦʥʬʦʨʤʘʮʠʠ ʤʦʥʦ- ʠ ʜʠʟʘʤʝʱʝʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʦʛʝʢʩʘʥʘ. 1,3-ɼʠʘʢʩʠʘʣʴʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

5. ʍʠʨʘʣʴʥʳʝ ʤʦʣʝʢʫʣʳ, ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʘʪʦʤ ʫʛʣʝʨʦʜʘ. ʉʪʝʨʝʦʠʟʦʤʝʨʠʷ ʤʦʣʝʢʫʣ ʩ 
ʦʜʥʠʤ ʮʝʥʪʨʦʤ ʭʠʨʘʣʴʥʦʩʪʠ. ʕʥʘʥʪʠʦʤʝʨʠʷ.  

6. ʇʨʦʝʢʮʠʦʥʥʳʝ ʬʦʨʤʫʣʳ ʌʠʰʝʨʘ. ɻʣʠʮʝʨʠʥʦʚʳʡ ʘʣʴʜʝʛʠʜ ʢʘʢ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʡ 

ʩʪʘʥʜʘʨʪ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ D, L-ʩʠʩʪʝʤʘ ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ. 

7.  ɸʙʩʦʣʶʪʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʩʪʝʨʝʦʠʟʦʤʝʨʦʚ. R, S-ʥʦʤʝʥʢʣʘʪʫʨʘ. 

8. ʉʪʝʨʝʦʠʟʦʤʝʨʠʷ ʤʦʣʝʢʫʣ ʩ ʜʚʫʤʷ ʮʝʥʪʨʘʤʠ ʭʠʨʘʣʴʥʦʩʪʠ, ʵʥʘʥʪʠʦʤʝʨʠʷ ʠ ʜʠʘʩʪʝ-

ʨʝʦʤʝʨʠʷ. ʄʝʟʦʬʦʨʤʳ. 

N
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9. ʈʘʮʝʤʠʯʝʩʢʠʝ ʩʤʝʩʠ. ʄʝʪʦʜʳ ʨʘʟʜʝʣʝʥʠʷ ʨʘʮʝʤʠʯʝʩʢʠʭ ʩʤʝʩʝʡ. 

10. -́ɼʠʘʩʪʝʨʝʦʤʝʨʠʷ. -ɼʠʘʩʪʝʨʝʦʤʝʨʳ ʙʫʪʝʥʜʠʦʚʦʡ ʠ 9-ʦʢʪʘʜʝʮʝʥʦʚʦʡ ʢʠʩʣʦʪ.  

ʇʠʩʴʤʝʥʥʳʝ ʟʘʜʘʥʠʷ 

1. ʂʦʥʬʦʨʤʘʮʠʠ ð ʵʪʦ é 

 

 

 

 

ʉ ʧʦʤʦʱʴʶ ʧʨʦʝʢʮʠʦʥʥʳʭ ʬʦʨʤʫʣ ʅʴʶʤʝʥʘ ʥʘʧʠʰʠʪʝ ʢʦʥʬʦʨʤʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʚʨʘʱʝʥʠʠ ʚʦʢʨʫʛ ʩʚʷʟʠ ʉïʉ:  

a) ʵʪʘʥʘ;       ʙ) ʵʪʘʥʪʠʦʣʘ 

 

 

 

 

ʚ) ʙʫʪʘʥʘ 

 

 

 

 

 

 

ʛ) 2-ʘʤʠʥʦʵʪʘʥʦʣʘ 

 

 

 

 

 

 

 

2. ʅʘʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʥʬʦʨʤʘʮʠʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ: 

 

 

 

 

 

3. ʀʟʦʙʨʘʟʠʪʝ ʚʦʟʤʦʞʥʳʝ ʢʦʥʬʦʨʤʘʮʠʠ ʢʨʝʩʣʘ ʮʠʢʣʦʛʝʢʩʘʥʦʣʘ. 

 

 

 

 

 

 

 

 

SH Br

CH3
OH

COOH

NH2

ʘ) ʙ) ʚ)

CH

COOH
ʛ)

CH3HO
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4. ʀʟʦʙʨʘʟʠʪʝ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʢʦʥʬʦʨʤʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ: 

ʘ) 2-ʤʝʪʠʣʮʠʢʣʦʛʝʢʩʘʥʦʣʘ     ʙ) 1,3-ʜʠʭʣʦʨʮʠʢʣʦʛʝʢʩʘʥʘ 

 

 

 

 

 

 

 

5. ʀʟʦʙʨʘʟʠʪʝ ʢʦʥʬʦʨʤʘʮʠʶ 1,3-ʜʠʤʝʪʠʣʮʠʢʣʦʛʝʢʩʘʥʘ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

1,3-ʜʠʘʢʩʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

 

 

 

 

 

 

 

6. ʂʦʥʬʠʛʫʨʘʮʠʷ ð ʵʪʦ é 

 

ɸʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ð ʵʪʦ é 

 

ʕʥʘʥʪʠʦʤʝʨʳ ð ʵʪʦ é 

 

 

 

ɼʠʘʩʪʝʨʝʦʤʝʨʳ ð ʵʪʦ é 

 

 

 

7. ʅʘʧʠʰʠʪʝ ʧʨʦʝʢʮʠʦʥʥʳʝ ʬʦʨʤʫʣʳ ʌʠʰʝʨʘ ʚʦʟʤʦʞʥʳʭ ʩʪʝʨʝʦʠʟʦʤʝʨʦʚ ʩʣʝʜʫʶʱʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʫʢʘʞʠʪʝ ʧʘʨʳ ʵʥʘʥʪʠʦʤʝʨʦʚ ʠ ʜʠʘʩʪʝʨʝʦʤʝʨʦʚ: 

ʘ) 2-ʘʤʠʥʦʧʨʦʧʘʥʦʚʘ ̫ʢʠʩʣʦʪʘ 
 

 

 

 

 

 

ʙ) 2-ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʘʣ ɹ
 

 

 

 

 

 

ʚ) 2-ʘʤʠʥʦ-3-ʛʠʜʨʦʢʩʠʙʫʪʘʥʦʚʘ ̫ʢʠʩʣʦʪʘ  
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ʛ) 2,3-ʜʠʛʠʜʨʦʢʩʠʙʫʪʘʥʜʠʦʚʘʷ (ʚʠʥʥʘʷ) ʢʠʩʣʦʪʘ 
 

 

 

 

 

 

 

 

 

8. ʈʘʮʝʤʠʯʝʩʢʘʷ ʩʤʝʩʴ ð ʵʪʦ é 

 

 

9. ʉʦʩʪʘʚʴʪʝ ʬʦʨʤʫʣʳ R, S-ʠʟʦʤʝʨʦʚ ʩʣʝʜʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ: 

ʘ) 2-ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʦʚʦʡ ʢʠʩʣʦʪʳ 

 

 

 

 

 

 

 

ʙ) 2-ʘʤʠʥʦ-3-ʤʝʪʠʣʙʫʪʘʥʦʚʦʡ ʢʠʩʣʦʪʳ 

 

 

 

 

 

 

 

10. ʀʟʦʙʨʘʟʠʪʝ ʧʨʠ ʧʦʤʦʱʠ ʩʢʝʣʝʪʥʳʭ ʬʦʨʤʫʣ ʮʠʩ- ʠ ʪʨʘʥʩ- ʠʟʦʤʝʨ rʦʢʪʘʜʝʢʘʪʨʠʝʥ-

9,12,15-ʦʚʦʡ ʢʠʩʣʦʪʳ. 

 

 

 

 

 

 

 

 

 

 

ʊɽʉʊʆɺʓʁ ʉɸʄʆʂʆʅʊʈʆʃʔ 

 

1. ʅʘʧʨʷʞʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʥʦʚ ʧʨʦʪʠʚʦʩʪʦʷʱʠʭ ʩʚʷʟʝʡ, 

ʥʘʟʳʚʘʶʪ: 

1) ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʳʤ; 2) ʫʛʣʦʚʳʤ; 3) ʙʘʡʝʨʦʚʩʢʠʤ;  4) ʪʦʨʩʠʦʥʥʳʤ. 

2. ɺʳʙʝʨʠʪʝ ʩʦʝʜʠʥʝʥʠʷ, ʠʤʝʶʱʠʝ ʭʠʨʘʣʴʥʳʡ(-ʳʝ) ʮʝʥʪʨ(-ʳ): 

1) 2,3-ʜʠʛʠʜʨʦʢʩʠʙʫʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ; 3) 2-ʘʤʠʥʦʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 

2) ʤʝʪʘʥʦʣ;      4) ʙʫʪʘʥʦʣ-2. 
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3. ʈʘʟʣʠʯʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʤʦʣʝʢʫʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʨʘʱʝ-

ʥʠʷ ʚʦʢʨʫʛ ʦʜʠʥʘʨʥʦʡ ʩʚʷʟʠ, ʥʘʟʳʚʘʶʪ: 

1) ʵʥʘʥʪʠʦʤʝʨʘʤʠ; 2) ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ;  3) ʜʠʘʩʪʝʨʝʦʤʝʨʘʤʠ;    4) ʢʦʥʬʦʨʤʘʮʠʷʤʠ. 

4. ʅʘʠʤʝʥʝʝ ʫʩʪʦʡʯʠʚʘʷ ʢʦʥʬʦʨʤʘʮʠʷ ʙʫʪʘʥʘ: 

1) ʟʘʪʦʨʤʦʞʝʥʥʘʷ; 2) ʟʘʩʣʦʥʝʥʥʘʷ;  3) ʩʢʦʰʝʥʥʘʷ;  4) ʟʠʛʟʘʛʦʦʙʨʘʟʥʘʷ. 

5. ɺʳʙʝʨʠʪʝ ʢʦʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦ-

ʚʳʤ ʥʘʧʨʷʞʝʥʠʝʤ: 

1) 

 

 

NH2 

H 

H 

H 

OH 

H  2) 

 
 

ʅ 

ʅ ʅ 
H 

OH  

ʅ2N  3) CH3

H

H

H

CH3

H  4) 

 

 

H 

H 

H 

H 

H 

H  

6. ʅʘʠʤʝʥʝʝ ʩʪʘʙʠʣʴʥʦʡ ʢʦʥʬʦʨʤʘʮʠʝʡ 1,3-ʜʠʤʝʪʠʣʮʠʢʣʦʛʝʢʩʘʥʘ ʷʚʣʷʝʪʩʷ: 

1) 

H3C
CH3

2) CH3

H3C

 3) 

H3C
CH3

4) 

CH3
CH3

 

7. ʋʢʘʞʠʪʝ ʩʦʝʜʠʥʝʥʠʷ, ʠʤʝʶʱʠʝ ʜʚʘ ʭʠʨʘʣʴʥʳʭ ʮʝʥʪʨʘ: 

1) 2-ʘʤʠʥʦ-3-ʤʝʪʠʣʧʝʥʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 

2) 2,3-ʜʠʛʠʜʨʦʢʩʠʙʫʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ; 

3) 2-ʘʤʠʥʦ-3-ʤʝʪʠʣʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ; 

4) 2-ʛʠʜʨʦʢʩʠʵʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ. 

8. ɺʳʙʝʨʠʪʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ L-ʩʪʝʨʝʦʭʠʤʠʯʝʩʢʦʤʫ ʨʷʜʫ: 

1) 

COOH

HO H

COOH

H OH

  2) 

COOH

HO H

COOH

HO H

  3) 

COOH

H2N H

CH2

COOH

  4) 

COOH

CH2H2N  

9. ʅʘʡʜʠʪʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʠ ʥʘʟʚʘʥʠʝʤ ʩʪʝʨʝʦʠʟʦʤʝʨʘ: 

ɸ) 

OH

H3C
CHO

H

   1) R-2-ʭʣʦʨʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ɹ) 

Cl

H3C
COOH

H

   2) R-2-ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʘʣʴ 

ɺ) 

Cl

HOOC
CH3

H

   3) S-2-ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʘʣʴ 

ɻ) 

OH

OHC
CH3

H

   4) S-2-ʭʣʦʨʧʨʦʧʘʥʦʚʘʷ ʢʠʩʣʦʪʘ 
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10. ɼʠʘʩʪʝʨʝʦʤʝʨʳ ð ʵʪʦ: 

1) ʩʪʝʨʝʦʠʟʦʤʝʨʳ, ʷʚʣʷʶʱʠʝʩʷ ʟʝʨʢʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʨʫʛ ʜʨʫʛʘ ʚ ʠʜʝʘʣʴʥʦʤ ʧʣʦʩʢʦʤ 

ʟʝʨʢʘʣʝ ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʚʩʝʭ ʭʠʨʘʣʴʥʳʭ ʮʝʥʪʨʦʚ; 

2) ʩʪʝʨʝʦʠʟʦʤʝʨʳ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʟʝʨʢʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʙʣʘʜʘʶʱʠʝ ʨʘʟ-

ʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ; 

3) ʩʪʝʨʝʦʠʟʦʤʝʨʳ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ ʟʝʨʢʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʙʣʘʜʘʶʱʠʝ ʦʜʠ-

ʥʘʢʦʚʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ; 

4) ʧʘʨʳ ʩʪʝʨʝʦʠʟʦʤʝʨʦʚ, ʩʧʦʩʦʙʥʳʝ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʘʩʪʚʦʨʝ ʜʨʫʛ ʚ ʜʨʫʛʘ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 

 

 

 

ʇʦʜʧʠʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ: 
 

 

 

 

 

 

 

 

ʃɸɹʆʈɸʊʆʈʅʆɽ ɿɸʅʗʊʀɽ ˉ 4 

ʈɽɸʂʎʀʆʅʅɸʗ ʉʇʆʉʆɹʅʆʉʊʔ ʋɻʃɽɺʆɼʆʈʆɼʆɺ 

 

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʝʘʢ-

ʮʠʡ, ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʪʠʧʘ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʤʦʣʝʢʫʣʝ. 

ʃʠʪʝʨʘʪʫʨʘ  

[1] ʉ. 136ï165, [2] ʉ. 85ï99, 116ï149, [3] ʉ. 42ï46, 50ï58. 

ɺʦʧʨʦʩʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʶ: 

1. ʇʦʥʷʪʠʝ ʦ ʤʝʭʘʥʠʟʤʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʉʫʙʩʪʨʘʪ, ʨʝʘʛʝʥʪ, ʨʝʘʢʮʠʦʥʥʳʡ ʮʝʥʪʨ. 
ɻʦʤʦʣʠʪʠʯʝʩʢʠʡ ʠ ʛʝʪʝʨʦʣʠʪʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤʳ ʨʘʟʨʳʚʘ ʢʦʚʘʣʝʥʪʥʦʡ ʩʚʷʟʠ. ʊʠʧʳ ʨʝʘʛʝʥʪʦʚ.  

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ (ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ) ʨʝ-

ʘʢʮʠʠ.  

3. ʈʝʘʢʮʠʠ ʨʘʜʠʢʘʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ (SR). ʋʩʣʦʚʠʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʨʘʜʠʢʘʣʴʥʳʭ ʯʘʩʪʠʮ. 

ɻʘʣʦʛʝʥʠʨʦʚʘʥʠʝ ʘʣʢʘʥʦʚ ʠ ʮʠʢʣʦʘʣʢʘʥʦʚ.  

4. ʈʝʘʢʮʠʠ ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ (ɸɽ). ɻʘʣʦʛʝʥʠʨʦʚʘʥʠʝ, ʛʠʜʨʦʛʘʣʦʛʝʥʠʨʦ-

ʚʘʥʠʝ ʠ ʛʠʜʨʘʪʘʮʠʷ ʘʣʢʝʥʦʚ. ʉʦʚʨʝʤʝʥʥʘʷ ʪʨʘʢʪʦʚʢʘ ʧʨʘʚʠʣʘ ʄʘʨʢʦʚʥʠʢʦʚʘ (ʩʪʘʪʠʯʝʩʢʠʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨʳ). 

5. ʈʝʘʢʮʠʠ ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ (SE) ʚ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ, ʠʭ ʤʝʭʘʥʠʟʤ. 

6. ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʘʢʮʠʡ SE ʚ ʨʷʜʫ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

7. ʆʨʠʝʥʪʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʙʝʥʟʦʣʴʥʦʤ ʢʦʣʴʮʝ ʠ ʛʝʪʝʨʦʘʪʦʤʦʚ ʚ ʘʨʦʤʘ-

ʪʠʯʝʩʢʠʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʷʭ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ SE ʠ ʭʘʨʘʢʪʝʨ ʦʙʨʘʟʫʶʱʠʭʩʷ 

ʧʨʦʜʫʢʪʦʚ. 

ʇʠʩʴʤʝʥʥʳʝ ʟʘʜʘʥʠʷ 

1. ʉʫʙʩʪʨʘʪ ð ʵʪʦ é 

 

 

ʈʝʘʛʝʥʪ ð ʵʪʦ é  

 



19 

ʕʣʝʢʪʨʦʬʠʣ ð ʵʪʦ é  

 

 

ʅʫʢʣʝʦʬʠʣ ð ʵʪʦ é 

 

 

ʈʘʜʠʢʘʣ ð ʵʪʦ é 

 

 

2. ʋʢʘʞʠʪʝ ʪʠʧ ʥʠʞʝʧʨʠʚʝʜʝʥʥʳʭ ʨʝʘʛʝʥʪʦʚ (ʵʣʝʢʪʨʦʬʠʣ, ʥʫʢʣʝʦʬʠʣ, ʨʘʜʠʢʘʣ): 

+
CH3 HOH 

Ț
CH3  CH3 - Cl CH3 ï OH 

 

3. ʆʧʠʰʠʪʝ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ ʨʘʜʠʢʘʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʭʣʦʨʠʨʦʚʘʥʠʷ ʮʠʢ-

ʣʦʛʝʢʩʘʥʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. ʅʘʧʠʰʠʪʝ ʩʭʝʤʳ ʨʝʘʢʮʠʡ ʠ ʦʧʠʰʠʪʝ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʡ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʘ) ʙʨʦʤʘ ʢ ʵʪʝʥʫ 

 

 

 

 

 

ʙ) ʭʣʦʨʦʚʦʜʦʨʦʜʘ ʢ ʧʨʦʧʝʥʫ 

 

 

 

 

 

ʚ) ʚʦʜʳ ʢ ʪʨʘʥʩ-ʙʫʪʝʥʜʠʦʚʦʡ (ʬʫʤʘʨʦʚʦʡ) ʢʠʩʣʦʪʝ 
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ʛ) ʙʨʦʤʦʚʦʜʦʨʦʜʘ ʢ ʧʨʦʧʝʥʦʚʦʡ (ʘʢʨʠʣʦʚʦʡ) ʢʠʩʣʦʪʝ 

 

 

 

 

 

 

5. ʆʧʠʰʠʪʝ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʡ ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ: 

ʘ) ʭʣʦʨʠʨʦʚʘʥʠʷ ʙʝʥʟʦʣʘ 

 

 

 

 

 

 

ʙ) ʘʣʢʠʣʠʨʦʚʘʥʠʷ ʪʦʣʫʦʣʘ ʵʪʠʣʭʣʦʨʠʜʦʤ, ʠʩʧʦʣʴʟʫʷ ʢʘʪʘʣʠʟʘʪʦʨ AlCl 3 

 

 

 

 

 

 

 

ʚ) ʥʠʪʨʦʚʘʥʠʷ ʪʠʨʦʟʠʥʘ  

 
H2N CHCOOH

CH2

OH  
 

 

 

 

ʊɽʉʊʆɺʓʁ ʉɸʄʆʂʆʅʊʈʆʃʔ 

 

1. ʅʫʢʣʝʦʬʠʣʴʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: 

1) Hľ; 2) ʅʆʅ; 3) ʉ2ʅ5ʆʅ; 4) H
+
; 5) CH3NH2. 

 

2. ʇʨʠʟʥʘʢʘʤʠ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʷʚʣʷʶʪʩʷ: 

1) ʥʘʣʠʯʠʝ ʚ ʤʦʣʝʢʫʣʝ ʧʦʣʷʨʥʦʡ ʠʣʠ ʣʝʛʢʦʧʦʣʷʨʠʟʫʶʱʝʡʩʷ ʢʦʚʘʣʝʥʪʥʦʡ ʩʚʷʟʠ; 

2) ʛʦʤʦʣʠʪʠʯʝʩʢʠʡ ʨʘʟʨʳʚ ʢʦʚʘʣʝʥʪʥʦʡ ʩʚʷʟʠ; 

3) ʧʨʦʪʝʢʘʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ð ʢʠʩʣʦʪ ʠ ʦʩʥʦʚʘʥʠʡ; 

4) ʧʨʦʪʝʢʘʶʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʩʦʢʦʡ tÁ, ʜʘʚʣʝʥʠʷ, ʦʙʣʫʯʝʥʠʷ. 
 

3. ʋʢʘʞʠʪʝ ʩʦʝʜʠʥʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʵʣʝʢʪʨʦʬʠʣʴʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ: 

1) ʮʠʢʣʦʛʝʢʩʝʥ;        2) ʙʫʪʝʥ-2-ʦʚʘʷ ʢʠʩʣʦʪʘ;        3) ʵʪʘʥ;        4) 3-ʤʝʪʠʣ-1-ʭʣʦʨʙʫʪʘʥ. 
 

4. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 2-ʤʝʪʠʣʧʝʥʪʝʥʘ-1 ʩ ʅCl ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʟʫʝʪʩʷ:  

1) 4-ʤʝʪʠʣ-3-ʭʣʦʨʧʝʥʪʘʥ;  3) 2-ʤʝʪʠʣ-2-ʭʣʦʨʧʝʥʪʘʥ; 

2) 4-ʤʝʪʠʣ-2-ʭʣʦʨʧʝʥʪʘʥ;  4) 2-ʤʝʪʠʣ-1-ʭʣʦʨʧʝʥʪʘʥ. 
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5. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 2-ʭʣʦʨʧʨʦʧʘʥʘ ʩ ʘʥʠʣʠʥʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʨʘʟʫʶʪʩʷ: 

1) 

NH2

CH
CH3

CH3

 2) 
NH2

Cl

 3) 

NH2

CH
CH3

CH3

 4) 

NH2

CH
CH3H3C

 5) 

NH2

H2C
C
H2

CH3

 

6. ʈʝʘʢʮʠʷ ʛʠʜʨʘʪʘʮʠʠ ð ʵʪʦ: 

1) ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʚʦʜʦʨʦʜʘ; 3) ʦʪʱʝʧʣʝʥʠʝ ʚʦʜʦʨʦʜʘ; 

2) ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʚʦʜʳ;  4) ʦʪʱʝʧʣʝʥʠʝ ʚʦʜʳ. 
 

7. ɺʳʙʝʨʠʪʝ ʩʭʝʤʫ(-ʳ) ʨʝʘʢʮʠʠ(-ʡ) ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ: 

1)  H2OH2C

H
C

CH3

....
H+

 3) Br2

HO

....   

2) H3C
CH3 Cl2

t

....  4) H2C
CH2 Br2 ....  

 

8. ʋʢʘʞʠʪʝ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪ ʨʝʘʢʮʠʠ: ʧʝʥʪʝʥ-1 + HOH 
ʅ

 éé 

3)2)1)

H2C

CH2

CH2

CH2

CH3

HO

H3C
CH

CH2

CH2

CH3

OH

4)

H3C
CH2

CH
CH2

OH

CH3

H3C
CH2

CH2

CH2

CH3

 

9. ɺʳʙʝʨʠʪʝ ʨʝʘʢʮʠʠ, ʧʨʦʪʝʢʘʶʱʠʝ ʧʦ ʧʨʘʚʠʣʫ ʄʘʨʢʦʚʥʠʢʦʚʘ: 

1) ʛʠʜʨʘʪʘʮʠʷ ʵʪʝʥʘ;     4) ʛʠʜʨʦʙʨʦʤʠʨʦʚʘʥʠʝ ʙʫʪʝʥʘ-2; 

2) ʛʠʜʨʘʪʘʮʠʷ ʧʨʦʧʝʥʦʚʦʡ ʢʠʩʣʦʪʳ;  5) ʛʠʜʨʦʙʨʦʤʠʨʦʚʘʥʠʝ ʙʫʪʝʥʘ-1. 

3) ʛʠʜʨʘʪʘʮʠʷ ʧʨʦʧʝʥʘ; 
 

10. ʅʘʠʙʦʣʴʰʫʶ ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʚ ʨʝʘʢʮʠʠ SE ʧʨʦʷʚʣʷʝʪ: 

1) ʙʝʥʟʦʣ;  2) ʪʦʣʫʦʣ;  3) ʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ;  4) ʧʠʨʠʜʠʥ. 

 

 

 

ʃɸɹʆʈɸʊʆʈʅɸʗ ʈɸɹʆʊɸ 

 

1. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʥʝʧʨʝʜʝʣʴʥʦʩʪʠ ʪʝʨʧʝʥʦʚ 

ɺ ʧʨʦʙʠʨʢʫ ʧʦʤʝʩʪʠʪʝ 4 ʢʘʧʣʠ ʙʨʦʤʥʦʡ ʚʦʜʳ ʠ 2 ʢʘʧʣʠ -ʧʠʥʝʥʘ* (ʢʦʤʧʦʥʝʥʪ ʩʢʠʧʠ-

ʜʘʨʘ), ʚʩʪʨʷʭʥʠʪʝ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ: ________________________________________________________ 

________________________________________________________________________________ 

CH3
Br2

CH3
Br

Br

 
ɺʳʚʦʜ: _________________________________________________________________________ 

________________________________________________________________________________ 

                                                           

 ʈʝʘʢʪʠʚʳ, ʦʪʤʝʯʝʥʥʳʝ ʟʚʝʟʜʦʯʢʦʡ (*), ʥʘʭʦʜʷʪʩʷ ʚ ʚʳʪʷʞʥʦʤ ʰʢʘʬʫ. 
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2. ʃʝʛʢʘʷ ʦʢʠʩʣʷʝʤʦʩʪʴ ʪʝʨʧʝʥʦʚ 

ɺ ʧʨʦʙʠʨʢʫ ʧʦʤʝʩʪʠʪʝ 1 ʢʘʧʣʁ  ʨʘʩʪʚʦʨʘ ʂʄnʆ4 (14), ʜʦʙʘʚʴʪʝ 1 ʢʘʧʣʶ -ʧʠʥʝʥʘ ʠ 

ʚʩʪʨʷʭʥʠʪʝ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ: ________________________________________________________ 

________________________________________________________________________________ 

O H2O
CH3 KMnO4

CH3
HO

HO

 
ɺʳʚʦʜ: _________________________________________________________________________ 

________________________________________________________________________________ 

3. ɸʢʪʠʚʠʨʦʚʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚʦʟʜʫʭʘ ʪʝʨʧʝʥʘʤʠ  

ɺ ʧʨʦʙʠʨʢʫ ʧʦʤʝʩʪʠʪʝ 1 ʢʘʧʣʶ 0,5 % ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʣʝʡʩʪʝʨʘ*, ʜʦʙʘʚʴʪʝ 1 ʢʘʧʣʶ ʨʘʩ-

ʪʚʦʨʘ ʂI (20), ʚʩʪʨʷʭʥʠʪʝ ʠ ʜʦʙʘʚʴʪʝ 1 ʢʘʧʣʶ -ʧʠʥʝʥʘ*. 

ʅʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ: ________________________________________________________ 

ɺʳʚʦʜ: _________________________________________________________________________ 
________________________________________________________________________________ 

4. ʅʠʪʨʦʚʘʥʠʝ ʪʦʣʫʦʣʘ  

ɺ ʧʨʦʙʠʨʢʫ ʧʦʤʝʩʪʠʪʝ 5 ʢʘʧʝʣʴ ʪʦʣʫʦʣʘ*, ʜʦʙʘʚʴʪʝ 10 ʢʘʧʝʣʴ ʥʠʪʨʫʶʱʝʡ ʩʤʝʩʠ* ʠ 

ʦʩʪʦʨʦʞʥʦ ʚʩʪʨʷʭʠʚʘʡʪʝ ʚ ʪʝʯʝʥʠʝ 2ï3 ʤʠʥ. ɿʘʪʝʤ ʩʤʝʩʴ ʚʳʣʝʡʪʝ ʚ ʩʪʘʢʘʥ ʩ ʚʦʜʦʡ, ʦʪʤʝʪʴʪʝ 

ʟʘʧʘʭ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ:________________________________________________________ 

________________________________________________________________________________ 

ʅʘʧʠʰʠʪʝ ʩʭʝʤʫ ʨʝʘʢʮʠʠ ʥʠʪʨʦʚʘʥʠʷ ʪʦʣʫʦʣʘ. ʅʘʟʦʚʠʪʝ ʧʨʦʜʫʢʪʳ ʨʝʘʢʮʠʠ. 

 

 

 

 

 

 

ɺʳʚʦʜ:_________________________________________________________________________ 

 

 

 

ʇʦʜʧʠʩʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ: 
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ʃɸɹʆʈɸʊʆʈʅʆɽ ɿɸʅʗʊʀɽ ˉ 5 

ʈɽɸʂʎʀʆʅʅɸʗ ʉʇʆʉʆɹʅʆʉʊʔ ʄʆʅʆʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ʇʈʆʀɿɺʆɼʅʓʍ 

ʋɻʃɽɺʆɼʆʈʆɼʆɺ 
 

ʎʝʣʴ ʟʘʥʷʪʠʷ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʥʠʷ: ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʦʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ; ʦʩʥʦʚʥʳʭ ʪʝʦʨʠʡ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʦʩʥʦʚʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ, ʠʟʫʯʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʠʭ ʚʳʨʘʞʝʥʥʦʩʪʴ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʪʴ ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʦʩʥʦʚʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʃʠʪʝʨʘʪʫʨʘ  

[1] ʉ. 113ï135, 166ï192,  [2] ʉ. 149ï181, [3] ʉ. 30ï41, 46ï50. 

ɺʦʧʨʦʩʳ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢ ʟʘʥʷʪʠʶ: 

1. ʇʨʦʪʦʣʠʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʦʩʥʦʚʥʦʩʪʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ɹʨʝʥ-

ʩʪʝʜʘ. ʕʣʝʢʪʨʦʥʥʘʷ ʪʝʦʨʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʦʩʥʦʚʥʦʩʪʠ ʃʴʶʠʩʘ.  

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʧʦ ɹʨʝʥʩʪʝʜʫ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʢʠʩʣʦʪʥʦʩʪʠ. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʢʠʩʣʦʪʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠ-

ʥʝʥʠʡ. 

3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʩʥʦʚʘʥʠʡ ɹʨʝʥʩʪʝʜʘ. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʚʳʨʘʞʝʥʥʦʩʪʴ ʦʩʥʦʚ-

ʥʳʭ ʩʚʦʡʩʪʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

4. ɸʤʬʦʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺʦʜʦʨʦʜʥʘʷ ʩʚʷʟʴ ʢʘʢ ʩʧʝʮʠʬʠʯʝ-

ʩʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ, ʝʝ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʠʦʧʦʣʠʤʝʨʦʚ. 

5. ʈʝʘʢʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʚ ʤʦʣʝʢʫʣʘʭ ʩʧʠʨʪʦʚ, ʪʠʦʣʦʚ, ʘʤʠʥʦʚ, ʛʘʣʦʛʝʥʦʧʨʦʠʟʚʦʜʥʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʬʝʥʦʣʦʚ. 

6. ʄʝʭʘʥʠʟʤ ʨʝʘʢʮʠʡ ʥʫʢʣʝʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ (SN) ʫ sp
3
-ʛʠʙʨʠʜʠʟʠʨʦʚʘʥʥʦʛʦ ʘʪʦʤʘ 

ʫʛʣʝʨʦʜʘ. ʂʦʥʢʫʨʝʥʪʥʳʝ ʨʝʘʢʮʠʠ ʵʣʠʤʠʥʠʨʦʚʘʥʠʷ.  

7. ʈʝʘʢʮʠʠ ʦʢʠʩʣʝʥʠʷ ʩʧʠʨʪʦʚ, ʪʠʦʣʦʚ, ʬʝʥʦʣʦʚ.  

8. ʆʢʠʩʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʛʠʜʨʦʢʩʠʣʴʥʫʶ ʛʨʫʧʧʫ, ʩ ʫʯʘʩʪʠʝʤ ʢʦʬʝʨʤʝʥʪʘ 

ʅɸɼ
+
 in vivo.  

9. ʉʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʪʠʦʣʴʥʫʶ ʛʨʫʧʧʫ, ʬʝʥʦʣʴʥʳʡ ʛʠʜʨʦʢʩʠʣ, ʢʘʢ ʘʥʪʠʦʢʩʠʜʘʥ-

ʪ.r 

 

ʇʠʩʴʤʝʥʥʳʝ ʟʘʜʘʥʠʷ 

1. ʂʠʩʣʦʪʳ ɹʨʝʥʩʪʝʜʘ ð ʵʪʦ é 

 

 

 

 

ʆʩʥʦʚʘʥʠʷ ɹʨʝʥʩʪʝʜʘ ð ʵʪʦ é 

 

 

 

 

ʂʠʩʣʦʪʳ ʃʴʶʠʩʘ ð ʵʪʦ é 

 

 

 

ʆʩʥʦʚʘʥʠʷ ʃʴʶʠʩʘ ð ʵʪʦ é 
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ʉʦʩʪʘʚʴʪʝ ʬʦʨʤʫʣʳ ʩʦʧʨʷʞʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʢʠʩʣʦʪ: 

 

CH3COOH H3C CH2 O H

H

 
 

 

 

 

H2O C2H5 NH3  

 

C6H5OH 

 

 

 

ʉʦʩʪʘʚʴʪʝ ʬʦʨʤʫʣʳ ʩʦʧʨʷʞʝʥʥʳʭ ʢʠʩʣʦʪ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʘʥʠʡ: 

CH3-NH2 H2O OH
-
 CH3COO

-
 NH2

 
 

 

 

H
2
N C

O

NH
2

 

 

2. ʋʢʘʞʠʪʝ ʢʠʩʣʦʪʥʳʝ ʠ ʦʩʥʦʚʥʳʝ ʮʝʥʪʨʳ ʚ ʤʦʣʝʢʫʣʘʭ ʘʤʬʦʪʝʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ: 

 

 

CH2

CH2

OH
HO

 

 

H2N

C
NH2

O

 
 

 

HO

OH

CH

CH2

H2N

OH
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3. ʉʨʘʚʥʠʪʝ ʢʠʩʣʦʪʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʚ ʛʨʫʧʧʘʭ: 

ʵʪʘʥʦʣ ʠ ʵʪʘʥʪʠʦʣ  ʵʪʘʥʦʚʘʷ ʠ ʵʪʘʥʜʠʦʚʘʷ ʢʠʩʣʦʪʘ  

ʬʝʥʦʣ ʠ n-ʘʤʠʥʦʬʝʥʦʣ  ʙʝʥʟʦʡʥʘʷ ʠ ʦ-ʛʠʜʨʦʢʩʠʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ  

 

4. ʋʢʘʞʠʪʝ ʚ ʤʦʣʝʢʫʣʝ N-ʘʮʝʪʠʣʪʠʨʦʟʠʥʘ ʢʠʩʣʦʪʥʳʝ ʮʝʥʪʨʳ ʠ ʨʘʩʧʦʣʦʞʠʪʝ ʠʭ ʚ ʧʦ-

ʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ. 
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5. ʉʨʘʚʥʠʪʝ ʦʩʥʦʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ ʚ ʛʨʫʧʧʘʭ: 

ʵʪʠʣʘʤʠʥ ʠ ʵʪʘʥʦʣ ʜʠʤʝʪʠʣʘʤʠʥ ʠ ʤʝʪʠʣʘʤʠʥ 

ʵʪʠʣʘʤʠʥ ʠ ʘʥʠʣʠʥ 2-ʘʤʠʥʦʵʪʘʥʦʣ ʠ ʵʪʠʣʘʤʠʥ 

 

6. ʋʢʘʞʠʪʝ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʦʩʥʦʚʥʳʡ ʮʝʥʪʨ ʚ ʤʦʣʝʢʫʣʝ ʧʨʦʢʘʠʥʘʤʠʜʘ, ʛʠʜʨʦʭʣʦʨʠʜ 

ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ. ʅʘʧʠʰʠʪʝ ʨʝʘʢʮʠʶ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʧʨʦʢʘʠʥʘʤʠʜʘ ʛʠʜʨʦʭʣʦʨʠʜʘ. 
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7. ʋʢʘʞʠʪʝ ʨʝʘʢʮʠʦʥʥʳʝ ʮʝʥʪʨʳ ʚ ʤʦʣʝʢʫʣʘʭ ʩʣʝʜʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ 

 

 

 
 

 

 

8. ʅʘʧʠʰʠʪʝ ʩʭʝʤ rʨʝʘʢʮʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʠʞʝʫʢʘʟʘʥʥʳʭ ʚʝʱʝʩʪʚ ʠ ʫʢʘʞʠʪʝ ʤʝʭʘ-

ʥʠʟʤ ʨʝʘʢʮʠʠ: 

ʘ) 1-ʭʣʦʨʧʨʦʧʘʥʘ ʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ NaOH 

 

 

 

 

 

ʙ) 2,3-ʜʠʤʝʪʠʣ-2-ʭʣʦʨʙʫʪʘʥʘ ʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ NaOH 

 

 

 

 

 

ʚ) ʧʨʦʧʘʥʦʣʘ-1 ʠ ʅBr 

 

 

 

 

 


