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ʃaʪʚʠʡcʢʠʡ 
ʠʥcʪʠʪʫʪ 
opʛaʥʠʯecʢoʛo 
cʠʥʪeʟa 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʤʝʱʝʥʥʳʝ ʧʨʦʠʟ-

ʚʦʜʥʳʝ 2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-2-ʦʥʦʚ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʤʥʦ-

ʞʝʩʪʚʘ ʮʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ-

ʥʠʡ. ʆʥʠ ʧʨʦʷʚʣʷʶʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ, ʘʥʪʠʙʠʦʪʠʯʝ-

ʩʢʫʶ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʫʶ, ʘʥʘʣʴʛʝʪʠʯʝʩʢʫʶ, ʢʘʥʮʝʨʦ-

ʣʠʪʠʯʝʩʢʫʶ, ʬʫʥʛʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʂ ʰʠʨʦʢʦ 

ʠʟʚʝʩʪʥʳʤ ʧʨʠʨʦʜʥʳʤ ʧʨʦʠʟʚʦʜʥʳʤ 2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-

2-ʦʥʦʚ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʘʩʢʦʨʙʠʥʦʚʘʷ 

ʢʠʩʣʦʪʘ (ʚʠʪʘʤʠʥ ʉ), ʧʨʦʪʦʘʥʝʤʦʥʠʥ, ʢʣʘʚʘʮʠʥ, ʧʝʥʠ-

ʮʠʣʣʦʚʘʷ ʢʠʩʣʦʪʘ, Ŭ- ʠ ɓ-ʘʥʛʝʣʠʢʘʣʘʢʪʦʥʳ, ʘ ʪʘʢʞʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʩʝʨʜʝʯʥʳʝ ʛʣʠʢʦʟʠʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʥʘʩ-r

ʱʝʥʥʳʡ ɔ-ʣʘʢʪʦʥʥʳʡ ʮʠʢʣ ʚ ʩʦʩʪʘʚʝ ʩʪʝʨʦʠʜʥʦʛʦ 

ʘʛʣʠʢʦʥʘ, ʯʪʦ ʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʢ ʵʪʦʤʫ ʢʣʘʩʩʫ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.1ï8 

2-ʀʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʳ (ɔ-ʠʤʠʥʦʣʘʢʪʦʥʳ), 

ʷʚʣʷʷʩʴ ʘʟʦʪʥʳʤʠ ʘʥʘʣʦʛʘʤʠ 2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-2-ʦʥʦʚ, 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʮʝʥʥʳʤʠ ʠ ʜʦʩʪʦʡʥʳʤʠ ʚʥʠ-

ʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʙʥʘʨʫʞʝʥʳ ʩʦʝʜʠʥʝʥʠʷ ʩ ʨʘʟʥʦʩʪʦʨʦʥʥʝʡ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʊʘʢ, ʩʨʝʜʠ ʥʠʭ ʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʡ  c 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʠʥʛʠʙʠʪʦʨʦʚ ʘʣʴʜʦ-

ʩʪʝʨʦʥʘ ï ʛʦʨʤʦʥʘ ʢʦʨʳ ʥʘʜʧʦʯʝʯʥʠʢʦʚ ʯʝʣʦʚʝʢʘ, 

ʧʨʝʢʫʨʩʦʨʦʚ ʜʣʷ ʩʠʥʪʝʟʘ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ.9 ʆʜʥʘʢʦ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʳ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ 2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-2-ʦʥʦʚ, ʥʝ ʩʪʦʣʴ ʨʘʟʥʦ-

ʩʪʦʨʦʥʥʝ ʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ, ʭʦʪʷ, ʥʘʜʦ ʦʪʤʝʪʠʪʴ, 

ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʨʝʩ ʢ ʥʠʤ, ʙʝʟʫʩʣʦʚʥʦ, ʚʦʟʨʦʩ. ɺ 

ʦʙʟʦʨʝ ʩʦʙʨʘʥʳ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʢʣʘʩʩʘ ʩʦʝʜʠʥʝʥʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 

20 ʣʝʪ, ʠʤʝʥʥʦ ʥʘ ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʠ 

ʧʨʠʭʦʜʠʪʩʷ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ 

ʦʙʩʫʞʜʘʝʤoʡ ʪʝʤʝ. 

1. ʄɽʊʆɼʓ ʉʀʅʊɽɿɸ 

2-ʀʄʀʅʆ-2,5-ɼʀɻʀɼʈʆʌʋʈɸʅʆɺ 

1.1. ʇʦʣʫʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ 

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ ʠʟ ʠʟʦʮʠʘʥʠʜʦʚ 

ʀʟʦʮʠʘʥʠʜʳ, ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʠʟʦʥʠʪʨʠʣʘʤʠ ʠʣʠ 

ʢʘʨʙʠʣʘʤʠʥʘʤʠ, ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʦʜʫʢʪʳ 

ʘʣʢʠʣʠʨʦʚʘʥʠʷ ʧʦ ʘʪʦʤʫ ʘʟʦʪʘ ʘʥʠʦʥʘ ʩʠʥʠʣʴʥʦʡ 

ʢʠʩʣʦʪʳ. ʋʛʣʝʨʦʜ ʚ ʠʟʦʥʠʪʨʠʣʘʭ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʦʙʳʯ-

ʥʦʤ ʚʘʣʝʥʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʠʩʫʱʠʭ 

ʠʤ ʢʘʢ ʩʪʘʙʠʣʴʥʳʤ ʦʨʛʘʥʠʯʝʩʢʠʤ ʢʘʨʙʝʥʘʤ ʨʝʘʢʮʠʷʭ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ (ʚ ʦʩʥʦʚʥʦʤ ʥʫʢʣʝʦʬʠʣʴʥʳʭ), ʘ ʪʘʢʞʝ ʚ 

ʨʝʘʢʮʠʷʭ ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʛʝʪʝʨʦ-

ʮʠʢʣʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ. 

ʊʘʢ, ʦʧʠʩʘʥʘ ʧʨʦʚʦʜʠʤʘʷ ʚ ʦʜʥʫ ʩʪʘʜʠʶ ʪʨʝʭ-

ʢʦʤʧʦʥʝʥʪʥʘʷ ʨʝʘʢʮʠʷ ʢʦʥʜʝʥʩʘʮʠʠ ʮʠʢʣʦʛʝʢʩʠʣʠʟʦ-

ʮʠʘʥʠʜʘ ʠ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʘʮʝʪʠʣʝʥʜʠʢʘʨʙʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʩ ʦʨʪʦ- ʠ ʧʘʨʘ-ʭʠʥʦʥʘʤʠ (ʧ-ʙʝʥʟʦʭʠʥʦʥʦʤ ʠ 

ʘʮʝʥʘʬʪʝʥʭʠʥʦʥʦʤ), ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʩ ʚʳʩʦʢʠʤʠ 

ʚʳʭʦʜʘʤʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦ-

ʬʫʨʘʥʘʤ 1 (ʩʭʝʤʘ 1) ʠ 2 (ʩʭʝʤʘ 2).10 ʇʨʝʜʣʘʛʘʝʪʩʷ ʠ 

ʚʝʨʦʷʪʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ.10 

ɻʨʫʧʧʘ ʠʨʘʥʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʧʫʙʣʠʢʦʚʘʣʘ ʨʷʜ 

ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʩʠʥʪʝʟʫ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ 

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ ʤʝʪʦʜʦʤ ʤʥʦʛʦʢʦʤʧʦ-

ʍʠʤʠʷ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 2022, 58(8/9), 371ï383 

É 2022 ʃaʪʚʠʡcʢʠʡ ʠʥcʪʠʪʫʪ opʛaʥʠʯecʢoʛo cʠʥʪeʟa 

ʉʠʥʪʝʟ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 

ɻʘʷʥʵ ɻ. ʊʦʢʤʘʜʞʷʥ1*, ʃʫʩʠʥʝ ɺ. ʂʘʨʘʧʝʪʷʥ1 
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2-ʀʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʳ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʮʝʥʥʳʤ ʢʣʘʩʩʦʤ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʨʦʷʚʣʷʶʱʠʭ ʨʘʟʥʦʩʪʦʨʦʥʥʶʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʥʘʭʦʜʷʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ɺ ʦʙʟʦʨʝ ʨʘʩʩʤʦʪʨʝʥʳ 

ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 2-ʀʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʠʜʳ ʮʠʘʥʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, 2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-2-ʦʥʳ, ʠʟʦʮʠʘʥʠʜʳ, 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʳ, ʢʝʪʦʩʧʠʨʪʳ, 

ʮʠʘʥʘʮʝʪʠʣʝʥʦʚʳʝ ʩʧʠʨʪʳ, ʮʠʘʥʤʘʣʦʥʘʪ. 
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ʥʝʥʪʥʳʭ ʨʝʘʢʮʠʡ ʠʟʦʮʠʘʥʠʜʦʚ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ 

ʘʮʝʪʠʣʝʥʦʚʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʩ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩ 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʦʡ.11ï15 ʆʙʥʘʨʫ-

ʞʝʥʦ, ʯʪʦ ʠʟʦʮʠʘʥʠʜʳ ʛʣʘʜʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ 

ʜʠʤʝʪʠʣʦʚʳʤ ʵʬʠʨʦʤ ʘʮʝʪʦʥʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʛʝʢʩʘʭʣʦʨʘʮʝʪʦʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 5-(ʘʣʢʠʣ-

(ʘʨʠʣ)ʠʤʠʥʦ)-2,2-ʙʠʩ(ʪʨʠʭʣʦʨʤʝʪʠʣ)-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-

3,4-ʜʠʢʘʨʙʦʢʩʠʣʘʪʦʚ 3 ʩ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ (ʩʭʝʤʘ 3). 

ɺ ʩʣʫʯʘʝ ʚʚʝʜʝʥʠʷ ʚ ʨʝʘʢʮʠʶ ʜʠʙʝʥʟʦʠʣʘʮʝʪʠʣʝʥʘ ʦʙʨʘ-

ʟʫʶʪʩʷ 1-ʘʣʢʠʣ-3-ʙʝʥʟʦʠʣ-5-ʛʠʜʨʦʢʩʠ-5-ʬʝʥʠʣ-4-ʭʣʦʨʦ-

1,5-ʜʠʛʠʜʨʦ-2ʅ-ʧʠʨʨʦʣ-2-ʦʥʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʮʠʢʣʠ-

ʟʘʮʠʝʡ ʧʨʦʤʝʞʫʪʦʯʥʦ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ 

ʧʨʦʠʟʚʦʜʥʳʭ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ.11 

ʵʪʘʥʦʥʦʤ ʠʣʠ 1-ʬʝʥʠʣ-2-ʪʠʦʮʠʘʥʘʪʦʵʪʘʥʦʥʦʤ. ɺ ʨʝʟʫʣ-ɹ

ʪʘʪʝ ʵʪʦʡ ʨʝʘʢʮʠʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʦʠʟʚʦʜʥʳʝ ʠʤʠʥʦʣʘʢʪʦʥʦʚ 5 ʩ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ 

ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʝ (ʩʭʝʤʘ 5).13 

ʉʭʝʤa 1 

ʉʭʝʤʘ 2 

ʉʭʝʤʘ 3 

ʉ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʣʥʦʩʪʴʶ 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 2-ʠʤʠʥʦ-2,5-ʜʠ-

ʛʠʜʨʦʬʫʨʘʥʦʚ 4 ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʝʘʢʮʠʶ ʩ ʠʟʦ-

ʮʠʘʥʠʜʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʦ-ʜʝʬʠʮʠʪʥʳʤʠ ʘʮʝʪʠʣʝʥʦʚʳʤʠ 

ʵʬʠʨʘʤʠ 2-ʙʨʦʤ-1-(4-ʙʨʦʤʬʝʥʠʣ)ʵʪʘʥʦʥʘ (ʩʭʝʤʘ 4).12 

ʉʭʝʤʘ 4 

ɸʥʘʣʦʛʠʯʥʘʷ ʨʝʘʢʮʠʷ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʠʟʦʮʠʘʥʠ-

ʜʘʤʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʜʠʘʣʢʠʣʘʮʝʪʠʣʝʥ-

ʜʠʢʘʨʙʦʢʩʠʣʘʪʘʤʠ ʠ 1-(4-ʙʨʦʤʬʝʥʠʣ)-2-ʪʠʦʮʠʘʥʘʪʦ-

ɺʚʝʜʝʥʠʝ ʚ ʨʝʘʢʮʠʶ ʩ ʘʨʠʣʠʟʦʮʠʘʥʠʜʘʤʠ ʠ ʜʠʘʣʢʠʣ-

ʘʮʝʪʠʣʝʥʜʠʢʘʨʙʦʢʩʠʣʘʪʘʤʠ 3-ʘʮʝʪʠʣ-6-ʤʝʪʠʣ-3ʅ-ʧʠʨʘʥ-

2,4-ʜʠʦʥʦʚ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 5-ʘʣʢʠʣʠʤʠʥʦ-

2-ʤʝʪʠʣ-2-(6-ʤʝʪʠʣ-2,4-ʜʠʦʢʩʦ-3,4-ʜʠʛʠʜʨʦ-2ʅ-ʧʠʨʘʥ-

3-ʠʣ)-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-3,4-ʜʠʢʘʨʙʦʢʩʠʣʘʪʦʚ 6 ʩʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ ʪʘʢʞʝ ʙʝʟ ʧʨʠʤʝ-

ʥʝʥʠʷ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

(ʩʭʝʤʘ 6).14 

ʉʭʝʤʘ 5 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʝʘʢʮʠʶ ʩ ʠʟʦʮʠʘʥʠʜʘʤʠ ʠ 

ʘʮʝʪʠʣʝʥʜʠʢʘʨʙʦʢʩʠʣʘʪʘʤʠ ʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʛʦ ʩʪʨʦʝʥʠʷ ï ʜʠʘʣʢʠʣ-8-ʦʢʩʦ-8ʅ-ʮʠʢʣʦ-

ʧʝʥʪʘ[ʘ]ʘʮʝʥʘʬʪʠʣʝʥ-7,9-ʜʠʢʘʨʙʦʢʩʠʣʘʪʦʚ, ʙʳʣʠ ʧʦʣʫ-

ʯʝʥʳ ʪʝʪʨʘʘʣʢʠʣ-5-(ʘʣʢʠʣʠʤʠʥʦ)-5ʅ-ʩʧʠʨʦ[ʬʫʨʘʥ-2,8'-

ʮʠʢʣʦʧʝʥʪʘ[ʘ]ʘʮʝʥʘʬʪʠʣʝʥ]-3,4,7',9'-ʪʝʪʨʘʢʘʨʙʦʢʩʠʣʘʪʳ 

7, ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʨʝʥʪʛʝʥʦʩʪʨʫʢ-

ʪʫʨʥʳʤ ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ (ʩʭʝʤʘ 7).15 

ʉʭʝʤʘ 6 

ʉʠʥʪʝʟ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʠʨʦʮʠʢʣʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ 8, ʩʦʜʝʨʞʘʱʠʭ ʠʤʠʥʦʣʘʢʪʦʥʥʳʡ ʠ ʦʢʩ-

ʠʥʜʦʣʴʥʳʡ ʮʠʢʣʳ, ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʠʟʦʮʠʘʥʠʜʦʚ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʘʣʢʠʥʦʚ ʠ ʠʟʘʪʠʥʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʠʤʠʥʦʣʘʢʪʦʥʥʳʡ ʮʠʢʣ ʙʳʣ ʜʘʣʝʝ ʛʠʜʨʦ-

ʣʠʟʦʚʘʥ ʚ ʣʘʢʪʦʥʥʳʡ. ɹʳʣ ʧʨʝʜʣʦʞʝʥ ʪʘʢʞʝ ʚʝʨʦʷʪʥʳʡ 

ʤʝʭʘʥʠʟʤ ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ (ʩʭʝʤʘ 8).16 

ʉʭʝʤʘ 7 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʪʨʝʪ-ʙʫʪʠʣʠʟʦʮʠʘʥʠʜʦʚ ʩ ʜʠʘʣʢʠʣ-

ʘʮʝʪʠʣʝʥʜʠʢʘʨʙʦʢʩʠʣʘʪʘʤʠ ʠ ʛʘʣʦʢʝʪʦʥʘʤʠ ʙʳʣʠ 

ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʛʘʣʦʛʝʥʟʘʤʝʱʝʥʥʳʝ ʠʤʠʥʦʣʘʢʪʦʥʳ 9 

ʩ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ (ʩʭʝʤʘ 9).17 

ʊʘʢ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 4-ʘʣʢʠʣ-4-ʛʠʜʨʦʢʩʠ-2-ʘʣʢʠʥʦ-

ʥʠʪʨʠʣʦʚ ʩ ʛʘʣʦʛʝʥʚʦʜʦʨʦʜʘʤʠ (HCl ʠ HI) ʚ ʜʠʦʢʩʘʥʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʮʠʢʣʠʟʘʮʠʝʡ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʛʘʣʦʛʝʥʠʜʦʚ 5,5-ʜʠʘʣʢʠʣ-4-ʛʘʣʦʛʝʥ-

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ, ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ 

K2CO3 ʚ EtOH ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ 5,5-ʜʠʘʣʢʠʣ-

4-ʛʘʣʦʛʝʥ-2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 11 (ʩʭʝʤʘ 11).19 

ʉʭʝʤʘ 8 

ʉʭʝʤʘ 9 

ʇʨʝʜʣʦʞʝʥʘ ʩʪʝʨʝʦʩʝʣʝʢʪʠʚʥʘʷ ʬʦʪʦʢʘʪʘʣʠʟʠʨʫʝʤʘʷ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʘʷ ʨʝʘʢʮʠʷ ʧʦʣʫʯʝʥʠʷ ʠʤʠʥʦʬʫʨʘʥʦʚ 

10, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʠʵʪʠʣʙʨʦʤʤʘʣʦʥʘʪʘ, 

ʬʝʥʠʣʘʮʝʪʠʣʝʥʘ ʠ 4-ʤʝʪʦʢʩʠʬʝʥʠʣʠʟʦʮʠʘʥʠʜʘ ʧʨʠ 

ʬʦʪʦʦʙʣʫʯʝʥʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʨʠʜʠʝʚʦʛʦ ʢʘʪʘʣʠ-

ʟʘʪʦʨʘ (ʩʭʝʤʘ 10).18 

1.2. ʇʦʣʫʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ 

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 

ʠʟ ʮʠʘʥʘʮʝʪʠʣʝʥʦʚʳʭ ʩʧʠʨʪʦʚ 

ʎʠʘʥʘʮʝʪʠʣʝʥʦʚʳʝ ʩʧʠʨʪʳ (ʠʣʠ ʘʮʝʪʠʣʝʥʦʚʳʝ 

ʛʠʜʨʦʢʩʠʥʠʪʨʠʣʳ) ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʢʨʳʪʳʝ 

ʧʨʝʜʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʩʣʦʞʥʳʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʠ-

ʨʦʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʨʦʜʩʪʚʝʥʥʳʝ ʩʘʭʘʨʘʤ ʠ ʧʨʠʨʦʜ-

ʥʳʤ ʘʥʪʠʙʠʦʪʠʢʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʡ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʘʟʦʪ-

ʩʦʜʝʨʞʘʱʠʭ ʥʫʢʣʝʦʬʠʣʦʚ (ʘʤʤʠʘʢʘ, ʧʝʨʚʠʯʥʳʭ ʠ ʚʪʦ-

ʨʠʯʥʳʭ ʘʤʠʥʦʚ, ʘʤʠʥʦʩʧʠʨʪʦʚ, ʘʟʠʜ-ʘʥʠʦʥʘ, ʨʷʜʘ ʘʟʦʣʦʚ ʢ 

ʮʠʘʥʘʮʝʪʠʣʝʥʦʚʳʤ ʩʧʠʨʪʘʤ) ʛʨʫʧʧʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʠʟ ʀʨʢʫʪʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʭʠʤʠʠ ʠʤ. ɸ. ɽ. ʌʘʚʦʨʩʢʦʛʦ 

ʉʆ ʈɸʅ ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʱʠʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ 4-ʘʤʠʥʦ-

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʘʟʦʣʴʥʳʭ 

ʘʥʘʣʦʛʦʚ.19ï30 

ʉʭʝʤʘ 10 

ʈʘʟʨʘʙʦʪʘʥ ʦʙʱʠʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 4-ʘʟʠʜʦ-2-ʠʤʠʥʦ-

2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 12 ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʥʠʪʨʠʣʦʚ 

ʘʮʝʪʠʣʝʥʦʚʳʭ ʛʠʜʨʦʢʩʠʢʠʩʣʦʪ ʩ ʩʠʩʪʝʤʘʤʠ NaN3ïHOAc ʠ 

NaN3ïNH4Cl, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʠʚʦʜʷʱʠʤ ʢ ʘʟʠʜʦ-

ʘʣʢʝʥʦʥʠʪʨʠʣʘʤ. ʇʦʩʣʝʜʥʠʝ ʜʘʣʝʝ ʫʜʘʣʦʩʴ ʮʠʢʣʠʟʦʚʘʪʴ 

ʚ ʜʦʚʦʣʴʥʦ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ (ʜʠʦʢʩʘʥ, 20Áʉ, 8 ʯ) ʩ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ ʛʠʜʨʦʭʣʦʨʠʜʦʚ ʠʤʠʥʦʜʠʛʠʜʨʦʬʫʨʘʥʦʚ ʠ ʟʘʪʝʤ, 

ʪʘʢʞʝ ʧʨʠʤʝʥʷʷ ʤʷʛʢʠʝ ʫʩʣʦʚʠʷ ʨʝʘʢʮʠʠ (K2ʉʆ3, EtOH, 

20ï25Áʉ, 2 ʯ), ʧʦʣʫʯʠʪʴ ʩʚʦʙʦʜʥʳʝ ʦʩʥʦʚʘʥʠʷ ï 4-ʘʟʠʜʦ-

5,5-ʜʠʘʣʢʠʣ-2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʳ 12 (ʩʭʝʤʘ 12).20 

ʉʭʝʤʘ 11 

ʅʫʢʣʝʦʬʠʣʴʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ 25% ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʘʤʤʠʘʢʘ ʠʣʠ ʤʝʪʠʣʘʤʠʥʘ ʢ 4-ʛʠʜʨʦʢʩʠ-4,4-ʜʠʬʝʥʠʣ-

ʙʫʪʠʥʦʥʠʪʨʠʣʫ, ʧʨʦʚʦʜʠʤʦʝ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʚʦ-

ʜʠʪ ʢ 4-ʘʤʠʥʦ- ʠʣʠ 4-ʤʝʪʠʣʘʤʠʥʦ-5,5-ʜʠʬʝʥʠʣ-2-ʠʤʠʥʦ-

2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʘʤ 13a,b (ʩʭʝʤʘ 13), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʉʭʝʤʘ 12  

ʉʭʝʤʘ 13 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʞʠʜʢʠʤ ʘʤʤʠʘʢʦʤ ï ʢ 3-ʘʤʠʥʦ-

4-ʛʠʜʨʦʢʩʠ-4,4-ʜʠʬʝʥʠʣ-2-ʙʫʪʝʥʦʥʠʪʨʠʣʫ 14. ʉʦʝʜʠʥʝ-

ʥʠʝ 14 ʜʘʣʝʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʡ ʠʤʠʥʦʜʠʛʠʜʨʦʬʫʨʘʥ 13a ʠʣʠ ʝʛʦ ʛʠʜʨʦ-

ʭʣʦʨʠʜ 15 ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10% 

ʨʘʩʪʚʦʨʘ KOH ʠʣʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʅCl (ʩʭʝʤʘ 13).21 

4-ɻʠʜʨʦʢʩʠ-4-ʤʝʪʠʣʧʝʥʪ-2-ʠʥʦʥʠʪʨʠʣ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʝʪ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ (70ï80Áʉ) ʩ ʘʥʠʣʠʥʦʤ, ʤʝʪʠʣ-

ʘʥʠʣʠʥʦʤ ʠʣʠ 2-ʥʘʬʪʠʣʘʤʠʥʦʤ, ʦʙʨʘʟʫʷ ʚ ʦʜʥʫ ʧʨʝʧʘ-

ʨʘʪʠʚʥʫʶ ʩʪʘʜʠʶ ʧʨʦʜʫʢʪʳ 16, ʩʦʜʝʨʞʘʱʠʝ ʧʦ ʜʚʘ 

ʠʤʠʥʦʜʠʛʠʜʨʦʬʫʨʘʥʦʚʳʭ ʬʨʘʛʤʝʥʪʘ (ʩʭʝʤʘ 14).22 ʇʨʦ-

ʚʝʜʝʥʥʳʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʩʠʥ-ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʝʠʭ ʠʤʠʥʦʛʨʫʧʧ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʘʪʦʤʫ ʢʠʩʣʦʨʦʜʘ. 

ʀʟʫʯʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʠʘʥʠʜ-ʘʥʠʦʥʘ ʩ ʮʠʘʥ-

ʘʮʝʪʠʣʝʥʦʚʳʤʠ ʩʧʠʨʪʘʤʠ.23,24 ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʦʟ-

ʜʝʡʩʪʚʠʠ KCN ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ (NH4Cl, H2O, MeOH 

20ï25Áʉ, 24 ʯ) ʦʙʨʘʟʫʶʪʩʷ (Z)-2-[1-ʘʣʢʠʣ-1-(ʛʠʜʨʦʢʩʠ)-

ʘʣʢʠʣ]ʙʫʪ-2-ʝʥʜʠʥʠʪʨʠʣʳ 17aïc ʩ ʚʳʭʦʜʘʤʠ 70ï95% 

(ʩʭʝʤʘ 15). ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʠʝ ʨʝʘʢʮʠʠ ʙʝʟ NH4Cl 

ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʩʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

2,2-ʜʠʘʣʢʠʣ-5-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-4-ʢʘʨʙʦʢʩʘʤʠʜʘ 18 

(37ï45%) ʠ 4-ʘʣʢʠʣ-4-ʛʠʜʨʦʢʩʠ-3-ʤʝʪʦʢʩʠʘʣʢ-2-ʝʥʦ-

ʥʠʪʨʠʣʘ 19, ʘ, ʚʦʟʤʦʞʥʦ, ʪʘʢʞʝ ʤʝʪʠʣ-2,2-ʜʠʘʣʢʠʣ-

5-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-3-ʢʘʨʙʠʤʠʜʘʪʘ 20. ɺʦʟʜʝʡ-

ʩʪʚʠʝ ʞʝ KCN ʥʘ 4-ʛʠʜʨʦʢʩʠ-4-ʤʝʪʠʣʧʝʥʪ-2-ʠʥʦʥʠʪʨʠʣ 

ʚ ʄʝʆʅ ʧʨʠ 20ï25Áʉ ʚ ʪʝʯʝʥʠʝ 1 ʯ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘ-

ʟʦʚʘʥʠʶ ʩʤʝʩʠ (Z)-2-(1-ʛʠʜʨʦʢʩʠ-1-ʤʝʪʠʣ)ʙʫʪ-2-ʝʥʦ-

ʥʠʪʨʠʣʘ (17a), 4-ʘʣʢʠʣ-4-ʛʠʜʨʦʢʩʠ-3-(ʤʝʪʦʢʩʠ)ʘʣʢ-2-ʝʥʦ-

ʥʠʪʨʠʣʘ (19a) ʠ ʤʝʪʠʣ-5-ʠʤʠʥʦ-2,2-ʜʠʤʝʪʠʣ-2,5-ʜʠ-

ʛʠʜʨʦʬʫʨʘʥ-3-ʢʘʨʙʠʤʠʜʘʪʘ (20a) (ʩʭʝʤʘ 15).24 ʅʘʧʨʦ-

ʪʠʚ, ʧʨʦʚʝʜʝʥʠʝ ʨʝʘʢʮʠʠ ʚ ʜʠʦʢʩʘʥʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʮʠʘʥʘʮʝʪʠʣʝ-

ʥʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʩʤʝʩʴ 2,2'-(3,3,6,6-ʪʝʪʨʘʤʝʪʠʣ-1,4-ʜʠ-

ʦʢʩʘʥ-2,5-ʜʠʠʣʠʜʝʥ)ʜʠʘʮʝʪʦʥʠʪʨʠʣʘ (21) ʠ 2,2'-(4,4-ʜʠ-

ʤʝʪʠʣʦʢʩeʪʘʥ-2,3-ʜʠʠʣʠʜʝʥ)ʜʠʘʮʝʪʦʥʠʪʨʠʣʘ (22), ʪʦʛʜʘ 

ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʚʦʜʥʦʛʦ ʜʠʦʢʩʘʥʘ ï ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

5-ʘʤʠʥʦ-2,2-ʜʠʤʝʪʠʣ-3(2ʅ)-ʬʫʨʘʥʦʥʘ (23).24 

ʅʫʢʣʝʦʬʠʣʴʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʪʝʪʨʘʟʦʣʦʚ ʢ ʮʠʘʥ-

ʘʮʝʪʠʣʝʥʦʚʳʤ ʩʧʠʨʪʘʤ ï 4-ʘʣʢʠʣ-4-ʛʠʜʨʦʢʩʠʘʣʢ-2-ʠʥʦ-

ʥʠʪʨʠʣʘʤ, ʚʦʧʨʝʢʠ ʦʞʠʜʘʥʠʷʤ, ʧʨʠʚʦʜʠʪ ʥʝ ʢ ʪʝʪʨʘʟʦʣ-

ʩʦʜʝʨʞʘʱʠʤ ʧʨʦʠʟʚʦʜʥʳʤ ʠʤʠʥʦʣʘʢʪʦʥʦʚ, ʘ ʢ ʨʝʛʠʦ-

ʠʟʦʤʝʨʥʳʤ 4-ʛʠʜʨʦʢʩʠ-4-ʤʝʪʠʣ-3-(ʪʝʪʨʘʟʦʣ-1-ʠʣ)ʘʣʢ-

2-ʝʥʦʥʠʪʨʠʣʘʤ (Z)-24' ʠ (Z)-24'' (ʩʭʝʤʘ 16),26 ʚ ʙʦʣʝʝ 

ʉʭʝʤʘ 14 

ʉʭʝʤʘ 15 

ʉʭʝʤʘ 16 
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ʨʘʥʥʝʡ ʨʘʙʦʪʝ ʦʪʥʝʩʝʥʥʳʤ ʢ ʩʪʝʨʝʦʠʟʦʤʝʨʥʳʤ ʩʪʨʫʢ-

ʪʫʨʘʤ (Z)- ʠ (ɽ)-24'.25 ʇʦʧʳʪʢʘ ʧʨʦʚʝʜʝʥʠʷ ʮʠʢʣʠʟʘʮʠʠ 

ʘʜʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʛʠʜʨʦʢʩʠʣʴʥʫʶ ʛʨʫʧʧʫ (Kʆʅ, 

EtOH, 24ï25Áʉ), ʧʨʠʚʦʜʠʪ ʢ ʚʠʥʠʣʥʫʢʣʝʦʬʠʣʴʥʦʤʫ 

ʟʘʤʝʱʝʥʠʶ ʪʝʪʨʘʟʦʣʴʥʦʛʦ ʮʠʢʣʘ ʥʘ ʵʪʦʢʩʠʛʨʫʧʧʫ 

(ʩʦʝʜʠʥʝʥʠʷ 25 ʠ 26) (ʩʭʝʤʘ 16).25 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʨʷʜʘ 

ʘʤʠʥʦʢʠʩʣʦʪ (ʛʣʠʮʠʥ, ɓ-ʘʣʘʥʠʥ, ɔ-ʘʤʠʥʦʤʘʩʣʷʥʘʷ ʠ 

Ů-ʘʤʠʥʦʢʘʧʨʦʥʦʚʘʷ ʢʠʩʣʦʪʳ, D,L-ʚʘʣʠʥ, D,L-ʣʝʡʮʠʥ, 

D,L-ʪʨʠʧʪʦʬʘʥ, D,L-ʬʝʥʠʣʘʣʘʥʠʥ) ʩ ʮʠʘʥʘʮʝʪʠʣʝʥʦ-

ʚʳʤʠ ʩʧʠʨʪʘʤʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ 27, ʩʦʜʝʨʞʘʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʩʪʠʪʝʣʷ 

ʘʤʠʥʦʛʨʫʧʧʳ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʠʣʴʥʳʡ ʮʠʢʣ 

(ʩʭʝʤʘ 17).27ï29 

1.3. ʇʦʣʫʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ 

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 

ʠʟ ʪʨʝʪʠʯʥʳʭ Ŭ-ʢʝʪʦʩʧʠʨʪʦʚ 

ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ ʩʧʦʩʦ-

ʙʦʤ ʧʦʣʫʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ ʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʪʨʝʪʠʯʥʳʭ Ŭ-ʢʝʪʦʣʦʚ ʩ ʩʦʝʜʠʥʝʥʠʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʤʝʪʠʣʝʥʦʚʫʶ ʛʨʫʧʧʫ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ 

ʟʘʤʝʱʝʥʥʳʤʠ ʘʤʠʜʘʤʠ ʮʠʘʥʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ʀʥʪʝʥ-

ʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 

12 ʣʝʪ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʢʘʬʝʜʨʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ 

ɽʨʝʚʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ.31ï38 ʇʨʠ-

ʤʝʥʷʷ Ŭ-ʢʝʪʦʣʳ ʨʘʟʣʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʚʘʨʴʠʨʫʷ ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʟʘʤʝʱʝʥʥʳʝ ʘʤʠʜʳ ʮʠʘʥ-

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʫʜʘʣʦʩʴ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴʥʳʡ ʨʷʜ ʧʨʦʠʟʚʦʜʥʳʭ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦ-

ʬʫʨʘʥʦʚ 29,31ï39 ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʠʭ ʚʦʟʤʦʞʥʳʝ ʭʠʤʠ-

ʯʝʩʢʠʝ ʧʨʝʚʨʘʱʝʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ (ʘʥʪʠʙʘʢʪʝ-

ʨʠʘʣʴʥʫʶ) ʘʢʪʠʚʥʦʩʪʴ.37 ʈʝʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʚʝʩʴʤʘ 

ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʚ ʧʨʠʩʫʪʩʪʚʠʠ EtONa ʚ EtOH ʠʣʠ 

MeONa ʚ MeOH (ʚ ʦʩʥʦʚʥʦʤ) ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʨʝʘʢ-

ʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʨʠ 35ï40Áʉ ʚ ʪʝʯʝʥʠʝ 5 ʯ. ʇʨʦʚʝ-

ʜʝʥʥʳʝ ʩʠʥʪʝʟʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʜʥʦʡ ʦʙʱʝʡ 

ʩʭʝʤʦʡ (ʩʭʝʤʘ 19).  

ʉʭʝʤʘ 17 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 2-ʘʤʠʥʦʙʝʥʟʦʡʥʦʡ ʢʠʩʣʦʪʳ (ʥʦ ʥʝ  

3- ʠʣʠ 4-ʘʤʠʥʦʙʝʥʟʦʡʥʳʭ ʢʠʩʣʦʪ) ʩ ʮʠʘʥʘʮʝʪʠʣʝʥʦ-

ʚʳʤʠ ʩʧʠʨʪʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʥʦʚʦʤʫ ʢʣʘʩʩʫ ʥʝʧʨʠ-

ʨʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ï 2-[(5-ʠʤʠʥʦ-2,2-ʜʠʘʣʢʠʣ-2,5-ʜʠ-

ʛʠʜʨʦ-3-ʬʫʨʘʥʠʣ)ʘʤʠʥʦ]ʙʝʥʟʦʣʢʘʨʙʦʢʩʠʣʘʪʘʤ 28, ʩ ʚʳʭʦ-

ʜʘʤʠ 73ï74%, ʧʨʠʯʝʤ ʚ ʦʩʦʙʝʥʥʦʡ ʮʚʠʪʪʝʨ-ʠʦʥʥʦʡ 

ʬʦʨʤʝ, ʚ ʢʦʪʦʨʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʘʨʷʜ ʧʝʨʝʥʝʩʝʥ ʥʘ 

ʫʜʘʣʝʥʥʫʶ ʠʤʠʥʦʛʨʫʧʧʫ ʜʠʛʠʜʨʦʬʫʨʘʥʠʣʴʥʦʛʦ ʟʘʤʝʩ-

ʪʠʪʝʣʷ (ʩʭʝʤʘ 18).30 

ʉʭʝʤʘ 18 

ʀʟʫʯʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ Ŭ-ʢʝʪʦʣʦʚ ʩ ʘʨʦʤʘʪʠʯʝ-

ʩʢʠʤʠ ʥʠʪʨʠʣʘʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ EtONa ʚ EtOH, ʧʨʦʪʝ-

ʢʘʶʱʝʝ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ ʧʨʠ ʤʠʢʨʦʚʦʣʥʦʚʦʤ ʦʙʣʫʯʝ-

ʥʠʠ (ʧʨʦʜʫʢʪʳ 30) (ʩʭʝʤʘ 20)40 ʠ ʚ ʪʝʯʝʥʠʝ 20 ʯ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (ʧʨʦʜʫʢʪʳ 31) (ʩʭʝʤʘ 21).41 

ʉʭʝʤʘ 19 

ʉʭʝʤʘ 20 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ Ŭ-ʢʝʪʦʣʦʚ ʩ 2-(ʪʠʦʬʝʥ-2-ʠʣ)ʘʮʝʪʦ-

ʥʠʪʨʠʣʦʤ (ʩʭʝʤʘ 22)42 ʠ 2-(ʬʝʥʠʣʩʫʣʴʬʘʥʠʣ)ʘʮʝʪʦ-

ʥʠʪʨʠʣʦʤ (ʩʭʝʤʘ 23)43 ʧʨʠʚʦʜʠʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ 

3-(ʪʠʦʬʝʥ-2-ʠʣ)- ʠ 3-(ʬʝʥʠʣʩʫʣʴʬʘʥʠʣ)ʟʘʤʝʱʝʥʥʳʤ 

ʧʨʦʠʟʚʦʜʥʳʤ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ (ʩʦʝʜʠʥʝ-

ʥʠʷ 32 ʠ 33). 

1.4. ɼʨʫʛʠʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ 

2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 

ʄʥʦʛʦʟʘʤʝʱʝʥʥʳʝ ʜʠʝʥʘʤʠʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʷʤʳʤ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝʤ 1-ʣʠʪʠʡʙʫʪʘʜʠʝʥʦʚ ʢʘʢ ʢ N-ʘʨʠʣ-, ʪʘʢ 

ʠ ʢ N-ʘʣʢʠʣʠʟʦʮʠʘʥʘʪʘʤ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʵʣʝʢʪʨʦʬʠʣʴ-

ʥʦʡ ʮʠʢʣʠʟʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ N-ʟʘʤʝʱʝʥʥʳʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 37 ʧʨʠ ʚʦʟʜʝʡ-

ʩʪʚʠʠ ʥʘ ʥʠʭ 12 ʥ. ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ HCl. ʇʨʠ ʧʨʦʚʝ-

ʜʝʥʠʠ ʨʝʘʢʮʠʠ ʮʠʢʣʠʟʘʮʠʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ N-ʙʨʦʤ-

ʩʫʢʮʠʥʠʤʠʜʘ ʦʙʨʘʟʫʶʪʩʷ ʤʦʥʦʙʨʦʤ- ʠʣʠ ʜʠʙʨʦʤ-

ʟʘʤʝʱʝʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ N-ʟʘʤʝʱʝʥʥʳʭ 2-ʠʤʠʥʦ-

2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 38 (ʩʭʝʤʘ 26).46 

ʉʭʝʤʘ 21 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʨʝʪʠʯʥʳʭ Ŭ-ʢʝʪʦ-

ʩʧʠʨʪʦʚ ʩ ʤʘʣʦʥʦʥʠʪʨʠʣʦʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʣʷʨ-

ʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ (1:2 ʠʣʠ 1:1), 

ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠʣʠ ʦʜʠʥ ʧʨʦʜʫʢʪ ʨʝʘʢʮʠʠ 

2-(2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-2-ʠʣʠʜʝʥ)ʤʘʣʦʥʦʥʠʪʨʠʣ (34) 

(ʩʭʝʤʘ 24),44 ʠʣʠ ʩʤʝʩʴ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-

3-ʢʘʨʙʦʥʠʪʨʠʣʘ 35 ʠ ʧʨʦʜʫʢʪʘ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦ ʚʪʦʨʦʡ ʤʦʣʝʢʫʣʦʡ ʤʘʣʦʥʦʥʠʪʨʠʣʘ ï 

ʩʦʝʜʠʥʝʥʠʷ 36 (ʩʭʝʤʘ 25).45 

ʉʭʝʤʘ 22 

ʉʭʝʤʘ 23 

ʉʭʝʤʘ 24 

ʉʭʝʤʘ 25 

ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ 5-ʵʥʜʦ-ʠʦʜʦʮʠʢʣʠʟʘʮʠʷ ʨʘʟʣʠʯʥʳʭ 

ɓ,ɔ-ʥʝʥʘʩʳʱʝʥʥʳʭ ʘʤʠʜʦʚ ʛʣʘʜʢʦ ʧʨʦʪʝʢʘʝʪ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʪʨʝʪ-ʙʫʪʠʣʛʠʧʦʭʣʦʨʠʪʘ ʠ ʠʦʜʘ, ʧʨʠʚʦʜʷ ʢ ʦʙʨʘ-

ʟʦʚʘʥʠʶ ʟʘʤʝʱʝʥʥʳʭ ʥʝʥʘʩʳʱʝʥʥʳʭ ɔ-ʠʤʠʥʦʣʘʢʪʦʥʦʚ 

39 ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʚʳʭʦʜʘʤʠ (ʩʭʝʤʘ 27).47 

ʉʭʝʤʘ 26 

ʇʨʝʜʣʦʞʝʥ ʧʨʦʪʝʢʘʶʱʠʡ ʚ ʦʜʥʫ ʩʪʘʜʠʶ ʣʝʛʢʠʡ ʠ 

ʵʬʬʝʢʪʠʚʥʳʡ ʧʫʪʴ ʩʠʥʪʝʟʘ ʟʘʤʝʱʝʥʥʳʭ 2-ʠʤʠʥʦ-

2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 40 ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʢʦʨʠʯʥʳʭ 

ʘʣʴʜʝʛʠʜʦʚ ʩ ɓ-ʦʢʩʦʘʤʠʜʘʤʠ.48 ʈʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ, ʧʦ 

ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʮʠʢʣʠ-

ʟʘʮʠʠ ʧʝʥʪʘ-2,4-ʜʠʝʥʘʤʠʜʦʚ (ʧʨʦʜʫʢʪʦʚ ʢʦʥʜʝʥʩʘʮʠʠ 

ʧʦ ʂʥʸʚʝʥʘʛʝʣʶ) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʦʡ ʩʚʷʟʠ ʉïʆ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʬʝʥʠʣʠʦʜʜʠʘʮʝʪʘʪʘ (PIDA) (ʩʭʝʤʘ 28).  

ʉʭʝʤʘ 27 
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ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʪʨʠʬʪʦʨʤʝʪʠʣʢʝʪʦʥʦʚ ʩ ʘʢʪʠʚʠʨʦ-

ʚʘʥʥʳʤʠ ʥʠʪʨʦʦʣʝʬʠʥʘʤʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 1,8-ʜʠʘʟʘ-

ʙʠʮʠʢʣʦ[5.4.0]ʫʥʜʝʮ-7-ʝʥʘ (DBU) ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠ-

ʟʘʪʦʨʘ ʚ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʩ ʚʳʩʦʢʠʤʠ ʚʳʭʦʜʘʤʠ 

ʧʦʣʫʯʝʥʳ ʧʨʦʠʟʚʦʜʥʳʝ ʦʢʩʠʤʦʚ (Z)-5-(ʪʨʠʬʪʦʨoʤʝʪʠʣ)-

3,5-ʜʠʬʝʥʠʣʬʫʨʘʥ-2(5ʅ)-1-ʦʥa 41 (ʩʭʝʤʘ 29).49 

ʙʝʥʟʘʣʴʜʝʛʠʜʦʚ ʪʘʢʞʝ ʩ ʥʫʢʣʝʦʬʠʣʘʤʠ ï ʨʘʟʣʠʯʥʳʤʠ 

ʣʠʪʠʡʦʨʛʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ (ʩʭʝʤʘ 31).52 

ʉʭʝʤʘ 28 

ʉʭʝʤʘ 29 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ɔ-ʦʢʩʦʥʠʪʨʠʣʦʚ ʩ ʉ-, ʆ-, N- ʠ 

ʜʨʫʛʠʤʠ ʥʫʢʣʝʦʬʠʣʘʤʠ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʙʨʘʟʫʶʪʩʷ 

ɔ-ʠʤʠʥʦʣʘʢʪʦʥʳ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʚʩʪʫʧʘʶʪ in situ ʚ 

ʠʤʠʥʦʣʘʢʪʦʥ-ʣʘʢʪʘʤʥʫʶ ʨʝʮʠʢʣʠʟʘʮʠʶ, ʧʨʠʚʦʜʷʱʫʶ ʢ 

ɔ-ʣʘʢʪʦʥʘʤ.50 ʇʨʠ ʥʘʣʠʯʠʠ ʪʨʝʪʠʯʥʦʛʦ ʘʢʪʠʚʠʨʦ-

ʚʘʥʥʦʛʦ ʮʝʥʪʨʘ ʚ ʉ-ʥʫʢʣʝʦʬʠʣʝ (ʥʘʧʨʠʤʝʨ, 2-ʥʠʪʨʦ-

ʧʨʦʧʘʥʝ) ʨʝʮʠʢʣʠʟʘʮʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʟʘʚʝʨʰʘʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʜʝʥ-

ʩʠʨʦʚʘʥʥʦʛʦ ʩ ʙʝʥʟʦʣʴʥʳʤ ʮʠʢʣʦʤ 2-ʠʤʠʥʦ-2,5-ʜʠ-

ʛʠʜʨʦʬʫʨʘʥʘ 42 (ʩʭʝʤʘ 30).51  

ʇʦʜʦʙʥʳʝ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ ʩ ʙʝʥʟʦʣʴʥʳʤ ʮʠʢʣʦʤ 

ʧʨʦʠʟʚʦʜʥʳʝ 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʦʚ 43 ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 2-ʮʠʘʥ-

ʉʭʝʤʘ 30 

ʉʦʝʜʠʥʝʥʠʷ ʚʝʩʴʤʘ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ï 

N,N'-(ʘʣʢʘʥʜʠʠʣ)ʙʠʩ(2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-3-ʢʘʨʙ-

ʦʢʩʘʤʠʜʳ) 44 ï ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʥ-

ʜʝʥʩʘʮʠʠ ʪʨʝʪʠʯʥʳʭ Ŭ-ʛʠʜʨʦʢʩʠʢʝʪʦʥʦʚ ʩ N,N'-(ʘʣʢʘʥ-

ʜʠʠʣ)ʙʠʩ(ʮʠʘʥʘʮʝʪʘʤʠʜʘʤʠ) (ʩʭʝʤʘ 32).53,39 

ʉʭʝʤʘ 31 

2. ʍʀʄʀʏɽʉʂʀɽ ʇʈɽɺʈɸʑɽʅʀʗ 

2-ʀʄʀʅʆ-2,5-ɼʀɻʀɼʈʆʌʋʈɸʅʆɺ 

ʌʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦ ʧʦʣʦʞʝʥʠʶ 3 5,5-ʜʠʘʣʢʠʣ-

(ʮʠʢʣʦʘʣʢʠʣ)-2-ʠʤʠʥʦ-4-ʤʝʪʠʣ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʳ ʩʦʜʝʨ-

ʞʘʪ ʜʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦ-

ʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʝʚʨʘʱʝʥʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʧʨʦʠʟ-

ʚʦʜʥʳʭ. ʕʪʠ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʟʘ ʩʯʝʪ ʪʘʢʠʭ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʛʨʫʧʧ, ʢʘʢ ʠʤʠʥʦ-

ʛʨʫʧʧʘ ʚ ʧʦʣʦʞʝʥʠʠ 2 ʮʠʢʣʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʫʧʧʘ ʚ 

ʧʦʣʦʞʝʥʠʠ 3, ʘʢʪʠʚʠʨʦʚʘʥʥʘʷ ʤʝʪʠʣʴʥʘʷ ʛʨʫʧʧʘ ʧʨʠ 

ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʠ ʜʚʦʡʥʘʷ ʩʚʷʟʴ ʜʠʛʠʜʨʦʬʫʨʘʥʦʚʦʛʦ 

ʮʠʢʣʘ.  

2.1. ʇʨʝʚʨʘʱʝʥʠʷ ʧʦ ʠʤʠʥʦʛʨʫʧʧʝ 

ʂʘʢ ʧʦʢʘʟʘʣ ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʦʙʩʫʞʜʘʝʤʦʡ ʪʝʤʝ, 

ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʨʝʚʨʘʱʝʥʠʷ ʧʦ ʠʤʠʥʦ-

ʛʨʫʧʧʝ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʨʝʘʢʮʠʶ ʛʠʜʨʦʣʠʟʘ ʝʝ ʜʦ 

ʦʢʩʦʛʨʫʧʧʳ, ʩʦʣʝʦʙʨʘʟʦʚʘʥʠʝ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʢʠʩʣʦ-

ʪʘʤʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʘʣʦʥʦʜʠʥʠʪʨʠʣʦʤ ʠ ʩ 

ʰʠʨʦʢʠʤ ʨʷʜʦʤ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʝʘʛʝʥʪʦʚ.  

ʊʘʢ, 2-ʠʤʠʥʦ-2,5-ʜʠʛʠʜʨʦʬʫʨʘʥʳ ʣʝʛʢʦ ʛʠʜʨʦʣʠ-

ʟʫʶʪʩʷ ʚ ʩʣʘʙʦʢʠʩʣʦʡ ʩʨʝʜʝ (ʨʅ 4ï5) ʧʨʠ 85ï90Áʉ ʚ 

ʪʝʯʝʥʠʝ 2 ʯ, ʧʨʠʚʦʜʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 2,5-ʜʠʛʠʜʨʦ-

ʬʫʨʘʥ-2-ʦʥʘʤ 45, ʯʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʧʦʩʦʙʦʤ ʧʦʣʫ-

ʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʤʝʱʝʥʥʳʭ ʥʝʥʘʩʳʱʝʥʥʳʭ 

ɔ-ʣʘʢʪʦʥʦʚ.31ï38,41ï44,54 ɽʩʣʠ ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʵʪʦʤ 

2,5-ʜʠʛʠʜʨʦʬʫʨʘʥ-2-ʦʥʳ 45 ʧʦʚʪʦʨʥʦ ʧʦʜʚʝʨʛʥʫʪʴ 

ʛʠʜʨʦʣʠʟʫ 20% ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʪʦ ʧʨʦʪʝ-

ʢʘʝʪ ʪʘʢʞʝ ʛʠʜʨʦʣʠʟ ʘʤʠʜʥʦʡ ʛʨʫʧʧʳ ʜʦ ʢʘʨʙʦʢʩʠʣʴ-

ʥʦʡ (ʧʨʦʜʫʢʪʳ 46) (ʩʭʝʤʘ 33).31 

ʉʭʝʤʘ 32 


