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ʗ49       ʍʽʤʽʷ: 11 ʢʣ.: ʇʽʜʨʫʯʥʠʢ ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪ. ʥʘʚʯ. ʟʘʢʣ.- ʂ.: ʊʆɺ çʅɺʇ 

çɯʥʪʝʨʩʝʨʚʽʩè, 2013.- 176 ʩ.:ʽʣ.. 
 

ʇʽʜʨʫʯʥʠʢ "ʍʽʤʽʷ 11 ʢʣʘʩ (ʨʽʚʝʥʴ ʩʪʘʥʜʘʨʪʫ)" ʧʽʜʛʦʪʦʚʣʝʥʦ ʟʛʽʜʥʦ ʧʨʦʛʨʘʤʠ ʟ ʭʽʤʽʾ ʜʣʷ 

10-11 ʢʣʘʩʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʨʽʚʥʷ ʩʪʘʥʜʘʨʪʫ. ʅʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ   

ʪʝʤʠ "ʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ" ʨʦʟʧʦʜʽʣʝʥʦ ʤʽʞ ʪʨʴʦʤʘ ʨʦʟʜʽʣʘʤʠ: ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʯʥʦʾ 

ʭʽʤʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ ʩʠʥʪʝʪʠʯʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʽ ʭʽʤʽʯʥʘ 

ʙʝʟʧʝʢʘ. ɹʣʦʢʠ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʽʩʪʷʪʴ ʨʫʙʨʠʢʠ ʟ ʚʠʢʣʘʜʝʥʥʷʤ ʦʩʥʦʚʥʦʛʦ  ʧʨʦʛʨʘʤʥʦ-

ʛʦ ʤʘʪʝʨʽʘʣʫ; ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ("ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ"); ʷʩʢʨʘʚʠʤʠ   

ʧʨʠʢʣʘʜʘʤʠ ʪʘ ʽʩʪʦʨʠʯʥʠʤʠ ʬʘʢʪʘʤʠ ("ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ"); ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʽ  

ʧʠʪʘʥʥʷʤʠ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʽ ʩʘʤʦʢʦʥʪʨʦʣʶ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʨʫʯʥʠʢʫ ʜʦʧʦʤʦʞʝ ʫʯʥʷʤ ʫ 

ʨʦʟʰʠʨʝʥʥʽ ʾʭʥʴʦʛʦ ʩʚʽʪʦʛʣʷʜʫ ʽ ʟʨʦʟʫʤʽʥʥʽ ʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʘʩʧʝʢʪʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʽʜʨʫʯʥʠʢ ʤʽʩʪʠʪʴ ʜʝʪʘʣʴʥʝ ʦʧʠʩʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ     

ʜʦʩʣʽʜʽʚ, ʱʦ ʟʛʨʫʧʦʚʘʥʽ ʫ 9 ʣʘʙʦʨʘʪʦʨʥʠʭ ʽ 1 ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ. ʋ ʜʦʜʘʪʢʘʭ ʜʦ ʧʽʜʨʫʯʥʠʢʘ 

ʥʘʜʘʥʦ ʜʦʚʽʜʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʘʩʦʙʽʚ ʧʦʙʫʪʦʚʦʾ ʭʽʤʽʾ, 

ʧʨʦ ʭʘʨʯʦʚʽ ʜʦʙʘʚʢʠ, ʧʨʦ ʩʢʣʘʜ ʜʝʷʢʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʣʘʢʽʚ ʪʘ ʬʘʨʙ. ʊʘʢʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʥʝ ʫ 

ʧʨʠʛʦʜʽ ʥʝ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʽʚ, ʘʣʝ ʽ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ            

ʞʠʪʪʽ. ɿʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʨʫʯʥʠʢʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʝʪʘʣʴʥʠʡ ʟʤʽʩʪ ʥʘ ʧʦʯʘʪʢʫ ʢʥʠʛʠ ʽ 

ʧʨʝʜʤʝʪʥʠʡ ʧʦʢʘʞʯʠʢ ʥʘʧʨʠʢʽʥʮʽ. 

ɿ ʚʽʜʛʫʢʘʤʠ ʪʘ ʧʨʦʧʦʟʠʮʽʷʤʠ ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʘʚʪʦʨʘ ʟʘ ʘʜʨʝʩʦʶ yayy@mail.ru. 
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ɼʦ ʫʯʥʽʚ 

 

ʄʝʥʰ ʥʽʞ ʯʝʨʝʟ ʨʽʢ ʚʠ ʚʠʡʜʝʪʝ ʫ ʚʽʜʢʨʠʪʠʡ ʧʨʦʩʪʽʨ ʞʠʪʪʷ. ʎʝ ʙʫʜʝ ʚʘʰ ʧʝʨʰʠʡ 

ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʚʽʜ ʩʧʨʠʡʥʷʪʪʷ ʩʝʙʝ ʷʢ ʯʘʩʪʠʥʢʠ ʢʦʣʝʢʪʠʚʫ, ʚ ʷʢʦʤʫ ʚʠ ʧʦʨʽʚʥʶʚʘʣʠ 

ʩʝʙʝ ʟ ʽʥʰʠʤʠ, ʜʦ ʯʘʩʽʚ, ʢʦʣʠ ʚʠ ʧʦʯʥʝʪʝ ʙʫʜʫʚʘʪʠ ʩʚʦʶ ʚʣʘʩʥʫ ʜʦʣʶ ʽ ʨʽʚʥʷʪʠʤʝʪʝʩʷ 

ʪʽʣʴʢʠ ʥʘ ʩʝʙʝ. ʅʘ ʩʪʦʨʽʥʢʘʭ ʮʴʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ʚʠ ʧʦʙʘʯʠʪʝ ʙʘʛʘʪʦ ʧʨʽʟʚʠʱ ʣʶʜʝʡ, ʷʢʽ 

ʫʚʽʡʰʣʠ ʫ ʽʩʪʦʨʽʶ ʟʘʚʜʷʢʠ ʥʘʧʦʣʝʛʣʠʚʽʡ ʧʨʘʮʽ ʽ ʚʽʜʜʘʥʦʩʪʽ ʦʙʨʘʥʽʡ ʩʧʨʘʚʽ. ʗʢʱʦ ʚʠ 

ʧʦʮʽʢʘʚʠʪʝʩʷ ʧʦʜʨʦʙʠʮʷʤʠ ʾʭʥʴʦ ʾʜʦʣʽ, ʪʦ ʜʽʟʥʘʻʪʝʩʷ, ʷʢ ʥʝʧʨʦʩʪʦ ʧʨʦʢʣʘʜʘʻ ʩʚʽʡ 

ʰʣʷʭ ʫ ʞʠʪʪʷ ʽʩʪʠʥʘ ʽ ʷʢʦʾ ʤʫʞʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʣʶʜʠʥʘ, ʢʦʪʨʘ ʚʽʜʩʪʦʶʻ ʚʣʘʩʥʫ     

ʧʨʠʥʮʠʧʦʚʫ ʧʦʟʠʮʽʶ. ɺʠ ʜʽʟʥʘʻʪʝʩʷ, ʷʢ ʨʦʟʚʠʚʘʣʘʩ ̫ʭʽʤʽʯʥʘ ʥʘʫʢʦʚʘ ʜʫʤʢʘ ʽ ʷʢʠʭ    

ʟʫʩʠʣʴ ʙʫʣʦ ʜʦʢʣʘʜʝʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʴʦʛʦʜʥʽ ʤʠ ʤʦʛʣʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʾʾ ʧʣʦʜʘʤʠ, 

ʩʧʨʠʡʤʘʶʯʠ ʮʝ ʷʢ ʱʦʩʴ ʧʨʠʨʦʜʥʝ ʽ ʩʘʤʠʤ ʩʦʙʦʶ ʟʨʦʟʫʤʽʣʝ.  

ʋʟʘʛʘʣʴʥʶʶʯʠ ʟʥʘʥʥʷ ʟ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ, ʚʠ ʧʦʜʠʚʠʪʝʩ ̫ʥʘ ʥʠʭ ʧʽʜ ʥʦʚʠʤ ʢʫʪʦʤ 

ʟʦʨʫ, ʙʦ ʦʨʛʘʥʽʯʥʘ ʭʽʤʽʷ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʘʙʩʪʨʘʢʪʥʘ ʥʘʫʢʘ. ʎʝ ʥʘʫʢʘ ʧʨʦ ʩʘʤʝ ʞʠʪʪʷ. 

ɸʣʝ ʚʦʥʘ ʥʝ ʪʽʣʴʢʠ ʧʨʦ ʞʠʪʪʷ, ʘ ʡ ʧʨʦ ʟʘʛʨʦʟʫ ʞʠʪʪʶ, ʱʦ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʝ, 

ʥʝʚʤʽʣʝ ʘʙʦ ʥʝʦʙʘʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʣʶʜʩʴʢʦʛʦ ʨʦʟʫʤʫ. ʗʢ ʧʨʘʚʠʣʴʥʦ      

ʧʦʚʦʜʠʪʴʩ̫, ʱʦʙ ʟʜʦʙʫʪʢʠ ʭʽʤʽʯʥʦʾ ʥʘʫʢʠ ʥʝ ʟʘʛʨʦʞʫʚʘʣʠ ʟʜʦʨʦʚô ʁʽ ʩʘʤʦʤʫ ʽʩʥʫʚʘʥ-

ʥʁ  ʣʶʜʠʥʠ? ʗʢ ʟʙʝʨʝʛʪʠ ʜʦʚʢʽʣʣʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ? ʗʢ ʟʨʦʙʠʪʠ ʜʦʩʷʛʥʝʥʥʷ 

ʣʶʜʩʪʚʘ ʩʚʦʾʤʠ ʧʦʤʽʯʥʠʢʘʤʠ? ɺʽʜʧʦʚʽʜʽ ʥʘ ʮʽ ʟʘʧʠʪʘʥʥʷ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʨʦʟʫʤʽʥʥʷ  

ʙʫʜʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ, ʟʘʢʦʥʽʚ ʧʨʠʨʦʜʠ, ʱʦ ʾʭ ʨʦʟʢʨʠʚʘʶʪʴ ʧʨʠʨʦʜʥʠʯ ̔ʥʘʫʢʠ: 

ʙʽʦʣʦʛʽ,̫ ʭʽʤʽ,̫ ʬʽʟʠʢʘ. ɺʩʽ ʮʽ ʥʘʫʢʠ ʢʦʣʠʩʴ ʚʠʡʰʣʠ ʟ ʬʽʣʦʩʦʬʽʾ ʽ ʜʦ ʧʝʚʥʦʛʦ ʯʘʩʫ      

ʨʦʟʚʠʚʘʣʠʩʷ ʦʢʨʝʤʦ. ɸ ʧʦʪʽʤ ʨʦʟʧʦʯʘʚʩʷ ʧʨʦʮʝʩ ʾʭ ʦʙôʻʜʥʘʥʥʷ ʚ ʤʝʞʘʭ ʙʽʦʭʽʤʽʾ,       

ʙʽʦʬʽʟʠʢʠ, ʬʽʟʠʯʥʦʾ ʭʽʤʽʾ. ɯ ʮʽ ʽʩʪʦʨʠʯʥʽ ʟʤʽʥʠ ʜʠʚʥʠʤ ʯʠʥʦʤ ʥʘʛʘʜʫʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʞʠʚʦʶ ʽ ʥʝʞʠʚʦʶ ʤʘʪʝʨʽʻʶ, ï ʧʨʦʮʝʩʠ ʘʩʠʤʽʣʷʮʽʾ ʪʘ ʜʠʩʠʤʽʣʷʮʽʾ, 

ʟôʻʜʥʘʥʥʷ ʪʘ ʨʦʟôʻʜʥʘʥʥʷ ʘʪʦʤʽʚ, ʫʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʢʣʘʜ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʨʝʯʦʚʠʥ. 

ʇʠʪʘʥʥʷ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʧʽʜʨʫʯʥʠʢʫ çʆʨʛʘʥʽʯʥʘ ʭʽʤʽʷè, ʧʨʠʩʚʷʯʝʥʽ ʦʩʥʦ-

ʚʘʤ ʪʝʦʨʝʪʠʯʥʦʾ ʭʽʤʽʾ, ʭʽʤʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï 

ʪʦʤʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʣʶʜʠʥʽ ʚʠʩʦʢʠʡ ʽ ʙʝʟʧʝʯʥʠʡ ʨʽʚʝʥʴ ʞʠʪʪʷ. ɺʠ ʦʟʥʘʡʦʤʠʪʝʩʷ ʽʟ 

ʩʫʯʘʩʥʠʤʠ ʩʠʥʪʝʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʧʦʙʫʪʦʚʠʤʠ ʭʽʤʽʢʘʪʘʤʠ, ʣʽʢʘʨʩʴʢʠʤʠ ʧʨʝʧʘʨʘ-

ʪʘʤʠ, ʭʘʨʯʦʚʠʤʠ ʜʦʙʘʚʢʘʤʠ ʽ ʱʝ ʙʘʛʘʪʴʤʘ ʨʝʯʘʤʠ, ʟ ʷʢʠʤʠ ʤʠ ʩʪʠʢʘʻʤʦʩ ̫ʱʦʜʥʷ.  

ʇʨʦʧʦʥʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʟʨʦʟʫʤʽʪʠ  ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ; ʧʠʪʘʥʥʷ ʜʣʷ 

ʦʙʛʦʚʦʨʝʥʥʷ, ʫʤʦʞʣʠʚʣʷʪʴ ʥʝ ʪʽʣʴʢʠ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʘ ʡ ʚʠʩʣʦʚʣʶʚʘʥʥʷ   

ʚʣʘʩʥʦ ʾʜʫʤʢʠ. ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ ʟ ʽʩʪʦʨʽʾ ʭʽʤʽʾ  ̔ʞʠʪʪʷ ʚʯʝʥʠʭ ʨʦʟʢʨʠʶʪʴ ʷʩʢʨʘʚʽ    

ʧʨʠʢʣʘʜʠ ʩʢʣʘʜʥʦʛʦ  ̔ʚʦʜʥʦʯʘʩ ʽʨʦʥʽʯʥʦʛʦ ʰʣʷʭʫ ʜʦ ʥʘʫʢʦʚʦʛʦ ʚʽʜʢʨʠʪʪʷ, ʘ ʜʦʜʘʪʢʦʚʽ 

ʬʘʢʪʠ ʜʘʜʫʪʴ ʟʤʦʛʫ ʚʘʤ ʟʘʥʫʨʠʪʠʩ ̫ʫ ʩʚʽʪ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ ʽ ʚʽʜʯʫʪʠ ʾʾ ʛʣʠʙʠʥʫ ʽ       

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʩʪʴ. 

ɺʧʝʚʥʝʥʠʡ, ʱʦ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʨʦʟʰʠʨʷʪʴ ʚʘʰ ʢʨʫʛʦʟʽʨ ʽ ʜʦʧʦʤʦʞʫʪʴ ʟʥʘʡʪʠ  

ʚʽʜʧʦʚʽʜʽ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʧʠʪʘʥʥʷ, ʱʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʥʘʤʠ ʥʘʰʝ ʥʝʚʧʠʥʥʝ ʞʠʪʪʷ, ʘ 

ʚ̔ ʜ ʰʢʽʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʭʽʤʽʷ, ʫ ʚʘʩ ʟʘʣʠʰʘʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠʻʤʥʽ       

ʚʨʘʞʝʥʥʷ. 

ɿ ʧʦʙʘʞʘʥʥʷʤ ʫʩʧʽʭʽʚ 

ɸʚʪʦʨ 
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ʈʦʟʜʽʣ 1  

ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ 

 

 

 

ȩɫɕɔɘɋɍɎ ï ɜɋ ɑɫɗɎ,  ɥɐɫ ɍɈɔɊɥɘɢ ɕɋɖɋɊ ɇəɊɫɈɑɋɤ 

 ɫ ɍɓɔɗɥɘɢ,  ɐɔɑɎ ɇəɊɫɈɑɥ ɉɔɘɔɈɆ.  

ȯɔɉɆɓɓ ȨɔɑɢɚɉɆɓɉ ɴɋɘɋ  

 

 

 

 

 

ȵɖɔɉɖɋɗ ɕɔɑɥɉɆɩ ɓɋ Ɉ ɍɆɒɫɓɫ ɓɋɈɫɖɓɔɬ ɘɋɔɖɫɬ  

ɓɆ Ɉɫɖɓə, Ɇ Ɉ ɍɆɒɫɓɫ ɔɊɓɩɬ ɓɋɈɫɖɓɔɬ ɘɋɔɖɫɬ 

 ɓɆ ɫɓɞə ɓɋɈɫɖɓə, Ɇɑɋ əɘɔɝɓɋɓə. 

ʉʪʽʚʝʥ ʍʦʢʽʥʛ 

 

 

 

 

 

Ʌɐɟɔ ɘɋɔɖɫɥ Ɉɗɋ ɕɔɥɗɓɤɩ,    

ɈɔɓɆ ɓɫɐəɊɎ ɓɋ ɉɔɊɎɘɢɗɥ. 

ʃʝʚ ʃʘʥʜʘʫ 

 

  



ʈʽʚʝʥʴ ʉʊɸʅɼɸʈʊʋ 
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1. ʌʦʨʤʠ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ 

ɿʘʢʣʘʜʝʥʥʷ ʦʩʥʦʚ ʥʘʫʢʦʚʦʾ ʜʫʤʢʠ. 

ʇʨʦʪʷʛʦʤ ʫʩʽʻʾ ʩʚʦʻʾ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʦ ʥʘʤʘʛʘʣʦʩʷ 

ʟʨʦʟʫʤʽʪʠ ʫʩʪʨʽʡ ʩʚʽʪʫ, ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ 

ʞʠʪʪʷ ʽ ʦʩʷʛʥʫʪʠ ʡʦʛʦ ʩʝʥʩ. ʇʝʨʰʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʧʦʛʣʷʜʠ ʽ ʧʨʠʧʫʱʝʥʥʷ ʣʶʜʝʡ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʜʽʡ-

ʰʣʠ ʜʦ ʥʘʩ ʫ ʚʠʛʣʷʜʽ ʝʧʦʩʽʚ ʪʘ ʧʨʘʮʴ ʩʪʘʨʦʜʘʚʥʽʭ 

ʬʽʣʦʩʦʬʽʚ. ʋ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʦʥʠ ʩʧʠʨʘʣʠʩʷ 

ʥʘ ʚʣʘʩʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʯʫʪʪʻʚʝ ʩʧʨʠʡʥʷʪʪʷ 

ʩʚʽʪʫ. ʊʦʤʫ ʾʭʥʽ ʚʯʝʥʥʷ ʧʨʦ ʙʫʜʦʚʫ ʪʘ ʧʨʠʨʦʜʫ    

ʨʝʯʝʡ ʨʽʟʥʠʣʠʩʷ ʤʽʞ ʩʦʙʦʶ ʽ ʯʘʩʪʦ ʩʫʧʝʨʝʯʠʣʠ   

ʦʜʥʝ ʦʜʥʦʤʫ. ɸʣʝ ʩʘʤʝ ʚʦʥʠ ʟʘʢʣʘʣʠ ʧʝʨʚʠʥʥʽ    

ʦʩʥʦʚʠ ʥʘʫʢʦʚʦʾ ʜʫʤʢʠ ʽ ʩʪʘʣʠ ʧʨʘʙʘʪʴʢʘʤʠ ʨʦʟʚʠ-

ʥʫʪʠʭ ʥʠʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ 

ʧʨʠʨʦʜʠ ʽ ʩʦʮʽʫʤʫ.  

ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʙʫʜʦʚʠ ʤʘʪʝʨʽʘʣʴ-

ʥʦʛʦ ʩʚʽʪʫ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤʠ ʻ ʧʦʛʣʷʜʠ ʜʘʚʥʴʦʛ-

ʨʝʮʴʢʠʭ ʘʪʦʤʽʩʪʽʚ ʃʝʚʢʽʧʧʘ ʽ ʡʦʛʦ ʫʯʥʷ ɼʝʤʦʢʨʽʪʘ, 

ʱʦ ʜʽʡʰʣʠ ʜʦ ʥʘʩ ʟʘʚʜʷʢʠ ʟʘʧʠʩʘʤ ɼʽʦʛʝʥʘ ʃʘʝʨʪ-

ʩʴʢʦʛʦ. ɺʦʥʠ ʚʠʩʫʥʫʣʠ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʘʪʦʤʽʩ-

ʪʠʯʥʦʾ ʬʽʣʦʩʦʬʽʾ: çʋʩʽ ʨʝʯʽ, ʱʦ ʽʩʥʫʶʪʴ, ʻ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʟôʻʜʥʘʥʥʷ ʥʝʟʯʠʩʣʝʥʥʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ ʽ ʬʦʨ-

ʤʘʤʠ ʘʪʦʤʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʦʩʪʽʡʥʦʤʫ ʨʫʩʽ. 

ɯʩʥʫʶʪʴ ʪʽʣʴʢʠ ʘʪʦʤʠ ʽ ʧʦʨʦʞʥʝʯʘ, ʚ ʷʢʽʡ ʚʦʥʠ ʨʫ-

ʭʘʶʪʴʩʷ.  ɸʪʦʤʠ ʻ ʧʨʠʯʠʥʦʶ ʨʝʯʝʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʘʙʦ ʱʝʟʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʾʭʥʴʦʛʦ ʟôʻʜʥʘʥʥʷ ʯʠ 

ʨʦʟôʻʜʥʘʥʥʷ. ɸʪʦʤ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʷʢ ʥʝʟʤʽʥʥʫ, ʥʝʜʽ-

ʣʠʤʫ ʯʘʩʪʠʥʢʫ ʩʚʽʪʫ, ʢʦʪʨʘ ʥʽʢʦʣʠ ʥʝ ʟʥʠʱʫʻʪʴʩʷ. 

ʉʚʽʪʠ ʙʝʟʢʽʥʝʯʥʽ, ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʚʠʥʠʢ-

ʥʝʥʥʷ ʽ ʨʫʡʥʫʚʘʥʥʷ. ɺʦʥʠ ʟôʷʚʣʷʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʟôʻʜʥʘʥʥʶ ʘʪʦʤʽʚ, ʱʦ ʥʝʩʫʪʴʩʷ ɺʩʝʩʚʽʪʦʤ, ʫʪʚʦ-

ʨʶʶʯʠ ʚʩʽ ʩʢʣʘʜʥʽ ʨʝʯʽ. ʅʘʰ ʩʚʽʪ ʥʝ ʻʜʠʥʠʡ ʫ ɺʩʝʩ-

ʚʽʪʽ ʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʩʚʽʪʽʚ ʣʠʰʝ ʪʠʤ, ʱʦ 

ʧʝʨʝʙʫʚʘʻ ʚ ʧʝʨʽʦʜʽ ʨʦʟʢʚʽʪʫè. ʆʩʦʙʣʠʚʦ ʮʽʢʘʚʠʤ 

ʜʣʷ ʭʽʤʽʢʽʚ ʻ ʧʦʷʩʥʝʥʥʷ ʮʠʤʠ ʬʽʣʦʩʦʬʘʤʠ ʚʠʥʠʢ-

ʥʝʥʥʷ ʥʦʚʦʾ ʤʘʪʝʨʽʾ: çʰʣʷʭʦʤ ʟʽʪʢʥʝʥʥʷ ʽ ʟôʻʜʥʘʥʥʷ 

ʘʪʦʤʽʚè. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʮʷ ʽʥʪʫʾʪʠʚʥʘ ʪʝʦʨʽʷ 

ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʟʘʛʘʣʴʥʠʤ ʫʷʚʣʝʥ-

ʥʷʤ ʧʨʦ ʤʝʭʘʥʽʟʤʠ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ. 

 

 ʃʝʚʢʽʧʧ 

(ʙʣ. 500 ï 400 ʜʦ ʥ. ʝ) 

ɸʚʪʦʨ ʧʨʘʮʴ  

çɺʝʣʠʢʠʡ ʜʽʘʢʦʩʤʦʩè ʽ  

çʇʨʦ ʨʦʟʫʤè 

 

 

 ɼʝʤʦʢʨʽʪ 

(ʙʣ. 470 ʯʠ 460 ï ʙʣ. 380 

ʯʠ 370 ʜʦ ʥ. ʝ) 

ʋʯʝʥʠʡ ʝʥʮʠʢʣʦʧʝʜʠʩʪ.  

ɿʘ ʮʠʪʫʚʘʥʥʷʤʠ ʜʘʚʥʽʭ  

ʬʽʣʦʩʦʬʽʚ, ʻ ʘʚʪʦʨʦʤ  

ʧʦʥʘʜ 70 ʧʨʘʮʴ 
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ʌʦʨʤʠ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ ʽ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʦʢ. ɺ ʦʩʥʦʚʽ ʩʫʯʘʩʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ ʣʶʜʩʪʚʘ ʣʝʞʘʪʴ ʧʨʠʥʮʠʧʠ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ. 

ʆʙô̒ ʢʪʠʚʥʽʩʪʴ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʛ ʜʫʤʦʢ ʙʽʣʴʰʦʩʪʽ ʚʯʝʥʠʭ ʟ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʛʦ ʧʠʪʘʥʥ,̫ ʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʫʤʦʞʣʠʚʣʶʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ 

ʟʥʘʥʥʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʱʝ ʥʝʚʠʚʯʝʥ ̔ʦʙô̒ʢʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ,    

ʥʘʫʢʦʚʝ ʟʥʘʥʥʷ ʫ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʭʦʜʠʪʴ ʢʽʣʴʢʘ ʝʪʘʧʽʚ. 

¶ ʅʘʫʢʦʚʠʡ ʬʘʢʪ ï ʮʝ ʟʥʘʥʥʷ ʧʨʦ ʦʢʨʝʤʠʡ ʧʨʝʜʤʝʪ, ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʠʤ (ʧʨʘʢʪʠʯʥʠʤ) ʰʣʷʭʦʤ ʽ ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. ɿʘʟʚʠʯʘʡ ʪʘʢʘ 

ʧʝʨʝʚʽʨʢʘ ʧʦʣʷʛʘʻ ʚ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʧʦʚʪʦʨʝʥʥ ̔ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʫʟʘʛʘʣʴ-

ʥʝʥʥ ̔ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  

¶ ʇʨʦʙʣʝʤʘ ï ʮʝ ʬʦʨʤʘ ʟʥʘʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʥʝʚʠʨʽʰʝʥʽ ʧʠʪʘʥʥʷ. ʅʘʡʯʘʩʪʽʰʝ 

ʧʨʦʙʣʝʤʘ ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʟôʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʥʘʫʢʦʚʽ ʬʘʢʪʠ, ʢʦʪʨʽ ʩʫʧʝʨʝ-

ʯʘʪʴ ʫʞʝ ʚʽʜʦʤʠʤ ʬʦʨʤʘʤ ʟʥʘʥʥʷ. 

¶ ɻʽʧʦʪʝʟʘ ï ʮʝ ʤʦʞʣʠʚʝ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ, ʷʢʝ ʧʦʪʨʝʙʫʻ      

ʧʝʨʝʚʽʨʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʾ ʛʽʧʦʪʝʟʘ ʘʙʦ ʧʽʜʪʚʝʨʜʠʪʴʩʷ, ʘʙʦ ʥʽ. ʊʦʤʫ ʽʥʢʦʣʠ 

ʛʽʧʦʪʝʟʫ ʥʘʟʠʚʘʶʪʴ ʫʤʦʚʥʠʤ ʟʥʘʥʥʷʤ. 

¶ ʊʝʦʨʽʷ ï ʻ ʚʠʱʦʶ ʬʦʨʤʦʶ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ, ʷʢʘ ʦʙôʻʜʥʫʻ ʽ ʧʦʷʩʥʶʻ ʚʩʽ 

ʥʘʫʢʦʚʽ ʬʘʢʪʠ ʽ ʩʣʫʛʫʻ ʦʩʥʦʚʦʶ ʜʣʷ ʟʜʦʙʫʪʪʷ ʥʦʚʠʭ ʟʥʘʥʴ. 

ɿʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʧʦʩʪʫʧʦʚʝ 

ʩʭʦʜʞʝʥʥʷ ʚʽʜ ʫʟʘʛʘʣʴʥʝʥʠʭ ʥʘʫʢʦʚʠʭ ʬʘʢʪʽʚ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʬʦʨʤʫʣʶʻʪʴʩʷ 

ʧʝʨʚʠʥʥʘ ʛʽʧʦʪʝʟʘ, ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʛʽʧʦʪʝʟʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʬʘʢʪʘʤʠ 

(ʩʭʝʤʘ 1). 

ʉʭʝʤʘ 1  

ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ 
 

 

˹͍͊ͯͦ͊͟ ͔ͭͦͪ͜Ύ 

͔̂͒ͦͫͦͤ͊ͤ͊͟͡ ͊͋ͦ ͍ͤͦ͊ ͎͔ͨͦͭ͊͘͜ 

˹͍͊ͯͦ͊͟ ͔ͨͪͦ͋ͣ͊͡ 

͙̅͊ͭ͟Σ ΅ͦ ͙ͨͪͦͭͪ͜;͊ͭΈ ͎͔ͨͦͭ͘͜͜ 

˥͔ͨͦͭ͊͘͜ 

͎̂͊͊͘͡Έ͔ͤͤ͜ ͍ͤ͊ͯͦ͟͜ ͺ͙͊ͭ͟ 

͙̅͊ͭ͟Σ ΅ͦ ͍͔ͨ͒ͭͪ͒͗ͯ͜ΌͭΈ ͎͔ͨͦͭͯ͘͜ 
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ɺʠʥʠʢʥʝʥʥʶ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ ʧʝʨʝʜʫʻ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʥʘʢʦʧʠʯʝʥʥʷ ʬʘʢʪʠʯ-

ʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʦʜʠʥʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ      

ʩʧʦʩʪʝʨʝʞʝʥʴ. ʎʝʡ ʤʘʪʝʨʽʘʣ ʟʙʠʨʘʶʪ,ɹ ʫʟʘʛʘʣʴʥʶʶʪʴ ʽ ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʚʠʟʥʘʪʁʴ ʥʘʫʢʦʚʠʤ ʬʘʢʪʦʤ. 

ʅʘʫʢʦʚʽ ʬʘʢʪʠ ʜʦʩʣʽʜʥʠʢʠ ʘʥʘʣʽʟʫʶʪʴ, ʫʟʘʛʘʣʴʥʶʶʪʴ ʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʙʫʜʫʶʪʴ 

ʛʽʧʦʪʝʟʫ ï ʪʝʦʨʝʪʠʯʥʝ ʣʦʛʽʯʥʝ ʧʦʷʩʥʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʘʢʪʽʚ. ɻʽʧʦʪʝʟʘ ʥʝʦʙ-

ʭʽʜʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʪʝʦʨʝʪʠʯʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʧʦʚʝʜʽʥʢʫ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʭ 

ʦʙôʻʢʪʽʚ. ɻʽʧʦʪʝʟʘ ʽʩʥʫʻ ʜʦʪʠ, ʜʦʢʠ ʥʝ ʟô̫ ʚʣʷʻʪʴʩʷ ʥʦʚʽ ʥʘʫʢʦʚʽ ʬʘʢʪʠ, ʱʦ ʾʡ   

ʩʫʧʝʨʝʯʘʪʴ. ʎʝ ʧʨʦʪʠʨʽʯʯʷ ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ. ʈʦʟʚôʷʟʫʚʘʥʥʷ 

ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ ʧʨʠʚʦʜʠʪʴ ʘʙʦ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʽʧʦʪʝʟʠ, ʘʙʦ ʜʦ ʾʾ ʚʽʜʢʠ-

ʜʘʥʥʷ ʽ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʦʾ ʛʽʧʦʪʝʟʠ. ʎʝʡ ʧʨʦʮʝʩ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ 

ʟʥʘʥʥʷ ʪʨʠʚʘʻ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʧʦʢʠ ʘʙʩʦʣʶʪʥʘ ʙʽʣʴʰʽʩʪʴ ʟʥʦʚʫ ʚʩʪʘʥʦʚʣʝʥʠʭ     

ʥʘʫʢʦʚʠʭ ʬʘʢʪʽʚ ʫʞʝ ʥʝ ʩʫʧʝʨʝʯʘʪ,ɹ ʘ ʥʘʚʧʘʢʠ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʩʥʫʶʯʫ ʛʽʧʦʪʝ-

ʟʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʽʧʦʪʝʟʘ ʤʦʞʝ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ ʚ ʥʘʫʢʦʚʫ ʪʝʦʨʽʶ. 

 

ʅʘʫʢʦʚʽ ʧʦʥʷʪʪʷ ʽ ʪʝʨʤʽʥʦʣʦʛʽʷ. ɺʘʞʣʠ-

ʚʠʤ ʤʦʤʝʥʪʦʤ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʾ ʻ ʬʦʨʤʫʚʘʥʥʷ      

ʧʦʥʷʪʴ ʽ ʥʘʫʢʦʚʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ. ʈʦʟʨʽʟʥʷʶʪʴ ʧʦʥʷʪ-

ʪʷ ʚ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʡ ʥʘʫʢʦʚʽ ʧʦʥʷʪʪʷ. ʇʝʨʰʽ   

ʬʦʨʤʘʣʴʥʦ ʚʠʦʢʨʝʤʣʶʶʪʴ ʟʘʛʘʣʴʥʽ (ʧʦʜʽʙʥʽ) ʦʟʥʘ-

ʢʠ ʧʨʝʜʤʝʪʽʚ ʽ ʷʚʠʱ, ʟʘʢʨʽʧʣʶʶʯʠ ʾʭ ʫ ʩʣʦʚʘʭ.   

ʅʘʫʢʦʚʽ ʧʦʥʷʪʪʷ ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʩʪʦʪʥʽ ʡ ʥʝʦʙʭʽʜʥʽ 

ʦʟʥʘʢʠ ʧʨʝʜʤʝʪʘ ʯʠ ʷʚʠʱʘ, ʘ ʩʣʦʚʘ ʽ ʟʥʘʢʠ (ʬʦʨʤʫ-

ʣʠ), ʱʦ ʾʭ ʚʠʨʘʞʘʶʪʴ, ʻ ʥʘʫʢʦʚʠʤʠ ʪʝʨʤʽʥʘʤʠ.  

ʅʘʫʢʦʚʽ ʧʦʥʷʪʪʷ ʤʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠʩ ̫ʚ 

ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ.  

ʅʘʧʨʠʢʣʘʜ, ʧʦʥʷʪʪʷ ʤʘʪʝʨʽʷ (ʚʽʜ ʣʘʪ. material ï 

ʨʝʯʦʚʠʥʘ) ʩʧʦʯʘʪʢʫ ʦʟʥʘʯʘʣʦ ʧʨʦʩʪʦ ʨʝʯʦʚʠʥʫ.      

ʋ ʤʽʨʫ ʪʦʛʦ, ʷʢ ʟʤʽʥʶʚʘʣʠʩ ̫ʟʥʘʥʥʷ ʣʶʜʠʥʠ ʧʨʦ 

ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, ʧʦʥʷʪʪʷ ʧʨʦ ʤʘʪʝʨʽʶ ʪʨʘʥʩʬʦʨ-

ʤʫʚʘʣʦʩ.̫ ɺʽʜʢʨʠʪʪʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʦʣʽʚ ʥʘʚʢʦʣʦ 

ʧʨʝʜʤʝʪʽʚ, ʘ ʟʛʦʜʦʤ ʽ ʾʭ ʽʩʥʫʚʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʥʘʚʢʦ-

ʣʦ ʧʨʝʜʤʝʪʽʚ, ʚʥʝʩʣʦ ʟʥʘʯʥʽ ʟʤʽʥʠ ʜʦ ʫʷʚʣʝʥʥʷ ʣʶʜʩʪʚʘ ʧʨʦ ʤʘʪʝʨʽʶ. ʇʦʯʘʪʢʦʚʝ 

ʫʪʠʣʽʪʘʨʥʝ ʧʦʥʷʪʪʷ ʤʘʪʝʨʽ ʾʪʨʘʥʩʬʦʨʤʫʚʘʣʦʩ ̫ʚ ʰʠʨʰʝ ʬʽʣʦʩʦʬʩʴʢʝ ʟʥʘʯʝʥʥʷ 

çʦʙôʻʢʪʠʚʥʦʾ ʨʝʘʣʴʥʦʩʪʽè ʡ ʩʴʦʛʦʜʥʽ ʚʞʠʚʘʻʪʴʩʷ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʥʝ ʪʽʣʴʢʠ      

ʨʝʯʦʚʠʥʠ, ʘ ʡ ʧʦʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʯʠ ʾʭ ʫ ʧʨʦʩʪʦʨʽ ʡ ʯʘʩʽ. 

ʋʧʝʨʰʝ ʧʦʥʷʪʪʷ ʧʨʦ ʦʨʛʘʥʽʯʥʫ ʭʽʤʽʶ ʪʘ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʚʚʽʚ ʰʚʝʜʩʴʢʠʡ 

ʫʯʝʥʠʡ ʁ. ɹʝʨʮʝʣʽʫʩ ʫ ʩʚʦʻʤʫ ʧʽʜʨʫʯʥʠʢʫ ʟ ʭʽʤʽʾ (1827). ʅʘ ʡʦʛʦ ʧʝʨʝʢʦʥʘʥʥ ̫çʚ 

ʞʠʚʽʡ ʧʨʠʨʦʜʽ ʝʣʝʤʝʥʪʠ ʧʽʜʢʦʨʷʶʪʴʩʷ ʽʥʰʠʤ ʟʘʢʦʥʘʤʠ, ʥʽʞ ʫ ʥʝʞʠʚʽʡè, ʪʦʙʪʦ 

 
 ʁʻʥʩ ʗʢʦʙ ɹʝʨʮʝʣʽʫʩ 

(1779 ï 1848) 

ʐʚʝʜʩʴʢʠʡ ʭʽʤʽʢ, ʫʚʽʚ ʫ 

ʥʘʫʢʫ ʧʦʥʷʪʪʷ  

çʦʨʛʘʥʽʯʥʘ ʭʽʤʽʷè 
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ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʥʝ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩ ̫ʟʘ ʪʠʤʠ ʩʘʤʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ, ʱʦ ʡ ʥʝʦʨʛʘʥʽʯʥʽ. ɺʽʥ ʫʚʘʞʘʚ, ʱʦ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʽ ʦʩʦʙʣʠʚʽ 

çʞʠʪʪʻʚʽ ʩʠʣʠè. ɯ ʦʨʛʘʥʽʯʥʫ ʭʽʤʽʶ ʁ. ɹʝʨʮʝʣʽʫʩ ʚʠʟʥʘʯʠʚ ʷʢ ʭʽʤʽʶ ʧʝʨʝʪʚʦʨʝʥʴ 

ʨʦʩʣʠʥʥʠʭ ʽ ʪʚʘʨʠʥʥʠʭ ʨʝʯʦʚʠʥ. ɿ  ʧʦʛʣʷʜʫ ʩʫʯʘʩʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʦʨʛʘʥʽʯʥʦʾ   

ʭʽʤʽʾ, ʁ. ɹʝʨʮʝʣʽʫʩ ʧʦʤʠʣʷʚʩʷ, ʘʣʝ ʡʦʛʦ ʽʥʪʫʾʪʠʚʥʽ ʟʜʦʛʘʜʢʠ ʧʨʦ çʞʠʪʪʻʚʽ ʩʠʣʠè 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʥʝ ʪʘʢ ʡ ʜʘʣʝʢʽ ʚʽʜ ʽʩʪʠʥʠ. ʅʘʚʽʪʴ ʩʴʦʛʦʜʥʽ ʟʘ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥ ̫

ʨʦʟʚʠʪʢʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʣʶʜʠʥʘ ʥʝ ʚ ʟʤʦʟʽ ʚʽʜʪʚʦʨʠʪʠ ʚʩʽ ʪʽ ʩʢʣʘʜʥʽ    

ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʡ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʻʜʠʥʦʾ ʢʣʽʪʠʥʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʝʨʤʝʥʪʽʚ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

 

ʆʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ɺʠʚʯʘʶʯʠ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ    

ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ, ʪʨʝʙʘ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ     

ʤʘʶʪʴ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʨʛʘʥʽʯʥʠʤʠ. 

¶ ʂʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʥʝʦʨʛʘʥʽʯ-

ʥʠʭ, ʷʢʠʭ ʚʽʜʦʤʦ ʙʣʠʟʴʢʦ 100 ʪʠʩʷʯ, ʘ ʦʨʛʘʥʽʯʥʠʭ ï ʧʦʥʘʜ 20 ʤʣʥ., ʽ ʾʭʥ ̫   

ʢʽʣʴʢʽʩʪʴ ʚʝʩʴ ʯʘʩ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʋ ʧʦʰʫʢʘʭ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʣʽʢʘʨʩʴʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ, ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ  ̔ʭʽʤʽʯʥʠʭ ʧʦʙʫʪʦʚʠʭ ʟʘʩʦʙʽʚ ʣʶʜʠʥʘ ʩʠʥʪʝʟʫʻ 

ʰʪʫʯʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ.  

¶ ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʤʝʥʰ ʩʪʽʡʢʽ. ʇʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥ ̫ʚʦʥʠ ʤʦʞʫʪʴ ʪʨʘʥʩ-

ʬʦʨʤʫʚʘʪʠʩʷ ʡ ʨʦʟʢʣʘʜʘʪʠʩʷ ʥʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ. ɹʽʣʴʰʽʩʪʴ ʟ̔ ʦʨʛʘʥʽʯʥʠʭ     

ʨʝʯʦʚʠʥ ʤʦʞʫʪʴ ʛʦʨʽʪʠ. 

¶ ʍʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʤʽʞ ʦʨʛʘʥʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʶʪʴʩʷ     

ʧʦʚʽʣʴʥʽʰʝ. 

¶ ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʚ ʛʨʫʧʠ (ʛʦʤʦʣʦʛʽʯʥʽ ʨʷʜʠ), ʩʬʦʨ-

ʤʦʚʘʥʽ ʧʦʜʽʙʥʠʤʠ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʧʦʣʫʢʘʤʠ. ɼʦ ʨʝʯ̔, ʮʝ 

ʦʜʥʝ ʟ ʧʦʷʩʥʝʥʴ ʢʽʣʴʢʽʩʥʦʾ ʧʝʨʝʚʘʛʠ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘʜ ʥʝʦʨʛʘʥʽʯʥʠʤʠ.  

¶ ɼʣʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʭʘʨʘʢʪʝʨʥʝ ʷʚʠʱʝ ʽʟʦʤʝʨʽʾ. 

¶ ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʻ ʦʩʥʦʚʦʶ ʙʫʜʦʚʠ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʽ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ 

ʚ ʥʠʭ. 

ʊʝʦʨʽ ̫ʚ ʦʨʛʘʥʽʯʥʽʡ ʭʽʤʽʾ ʤʘ ̒ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ. ʏʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ   

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʽ ʨʽʟʥʦʤʘʥʽʪʪʷ ʾʭʥʽʭ ʢʣʘʩʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʦʭʦʧʠʪʠ  

ʬʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʫ ʨʘʤʢʘʭ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. ʊʦʤʫ ʪʨʘʜʠʮʽʡʥʦ 

ʚʠʚʯʘʶʪʴ ʪʽʣʴʢʠ ʦʩʥʦʚʥʽ (ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ) ʽ ʥʘʡʚʘʞʣʠʚʽʰʽ (ʟʘ   

ʟʥʘʯʝʥʥʷʤ ʫ ʧʨʠʨʦʜʽ) ʢʣʘʩʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ ʙʫʜʦʚʠ 

ʤʦʣʝʢʫʣʠ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥʠ. ɸʣʝ ʤʦʣʝʢʫʣʘ ʦʨʛʘʥʽʯʥʦʾ ʩʧʦʣʫʢʠ ʤʦʞʝ   

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 
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ʤʽʩʪʠʪʠ ʜʚʽ ʽ ʙʽʣʴʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ    

ʨʝʯʦʚʠʥʠ ʟʫʤʦʚʣʝʥʦ ʚʟʘʻʤʦʚʧʣʠʚʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ ʽ ʾʭʥ̔ ʤ ʚʟʘʻʤʥʠʤ  

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʫ ʤʦʣʝʢʫʣʽ. ʂʨʽʤ ʪʦʛʦ,  ̒ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ, 

ʟʘ ʩʪʨʫʢʪʫʨʦʶ  ʤʦʣʝʢʫʣʠ ʨʝʯʦʚʠʥʠ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʾʾ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠ-

ʚʦʩʪʽ ʡ ʥʘʚʽʪʴ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʝʯʦʚʠʥʠ. 

ʁʦʥʩ ɹʝʨʮʝʣʽʫʩ ʟʘʮʽʢʘʚʠʚʩʷ ʭʽʤʽʻʶ ʫ 12 ʨʦʢʽʚ, ʘʣʝ ʚʞʝ ʫ 29 ʨʦʢʽʚ ʙʫʚ    

ʦʙʨʘʥʠʡ ʯʣʝʥʦʤ ʐʚʝʜʩʴʢʦʾ ʢʦʨʦʣʽʚʩʴʢʦʾ ɸʢʘʜʝʤʽʾ ʥʘʫʢ, ʘ ʱʝ ʯʝʨʝʟ ʜʚʘ ʨʦʢʠ 

ʩʪʘʚ ʾʾ    ʧʨʝʟʠʜʝʥʪʦʤ. ʇʨʦ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʭʦʜʷʪʴ ʣʝʛʝʥʜʠ. ʇʨʘʮʶʶʯʠ ʧʦ 

12 ï 14 ʛʦʜʠʥ ʥʘ ʜʦʙʫ ʚ ʣʘʙʦʨʘʪʦʨʽʾ, ʟʘ 20 ʨʦʢʽʚ ʁ. ɹʝʨʮʝʣʽʫʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ     

ʧʽʜʪʚʝʨʜʠʚ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʦʤʠʭ ʥʘ ʪʦʡ ʯʘʩ ʭʽʤʽʯʥʠʭ ʟʘʢʦʥʽʚ; ʚʠʚʯʠʚ ʧʦʥʘʜ 

ʜʚʽ ʪʠʩʷʯʽ ʨʝʯʦʚʠʥ ʽ ʪʦʯʥʦ ʚʩʪʘʥʦʚʠʚ ʾʭʥʽʡ ʩʢʣʘʜ; ʚʽʜʢʨʠʚ ʪʨʠ ʥʦʚʠʭ ʝʣʝʤʝʥʪʠ 

(ʎʝʨʽʡ, ʊʦʨʽʡ, ʉʝʣʝʥ); ʫʧʝʨʰʝ ʚʠʜʽʣʠʚ ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʉʠʣʽʮʽʡ, ʊʠʪʘʥ, ʊʘʣʽʡ, 

ʎʝʨʢʦʥʽʡ. ɺʝʣʠʢʫ ʫʚʘʛʫ ʚʯʝʥʠʡ ʧʨʠʜʽʣʷʚ ʪʝʦʨʝʪʠʯʥʽʡ ʭʽʤʽʾ, ʧʠʩʘʚ ʱʦʨʽʯʥʽ ʦʛʣʷ-

ʜʠ ʜʦʩʷʛʥʝʥʴ ʬʽʟʠʯʥʦʾ ʽ ʭʽʤʽʯʥʦʾ ʥʘʫʢ, ʙʫʚ ʩʧʽʚʘʚʪʦʨʦʤ ʥʘʡʧʦʧʫʣʷʨʥʽʰʦʛʦ ʥʘ 

ʪʦʡ ʯʘʩ ʧʽʜʨʫʯʥʠʢʘ ʟ ʭʽʤʽʾ. ʋ ʮʴʦʤʫ ʧʽʜʨʫʯʥʠʢʫ ʚʽʥ ʫʧʝʨʝh ʚʠʢʦʨʠʩʪʘʚ ʟʨʫʯʥʽ 

ʩʠʤʚʦʣʠ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʭʽʤʽʯʥʽ ʬʦʨʤʫʣʠ, ʷʢʠʤʠ ʤʠ ʢʦʨʠʩʪʫʻʤʦʩʷ ʡ ʜʦ 

ʩʴʦʛʦʜʥʽ.  

 
 

ʄʘʣ. 1. ʁ. ɹʝʨʮʝʣʽʢʩ ʩʢʦʥʩʪʨʫʶʚʘʚ ʩʚʽʡ ʧʨʠʣʘʜ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ  

ʨʝʯʦʚʠʥ, ʱʦʙ ʚʠʚʯʘʪʠ ʾʭ ʷʢʽʩʥʠʡ ʩʢʣʘʜ  

ʇʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

× ʈʽʟʥʠʮʷ ʤʽʞ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʽ ʥʘʫʢʦʚʠʤ ʬʘʢʪʦʤ. 

× ɿʥʘʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʬʘʢʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʛʽʧʦʪʝʟʠ. 

× ɿʘʛʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʨʛʘʥʽʯʥʠʤʠ. 

× ʈʦʣʴ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ ʫ ʟʜʦʙʫʪʪ̔ ʥʦʚʠʭ ʟʥʘʥʴ (ʥʘ ʧʨʠʢʣʘʜʽ ʇʝʨʽʦʜʠʯʥʦʛʦ ʟʘ-

ʢʦʥʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ɼ. ɯ. ʄʝʥʜʝʣʻʻʚʘ). 

ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ 
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2. ʊʝʦʨʽʷ ʭʽʤʽʯʥʦʾ ʙʫʜʦʚʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ  ʆ. ʄ. ɹʫʪʣʝʨʦʚʘ 

ʈʦʟʚʠʪʦʢ ʫʷʚʣʝʥʴ ʧʨʦ ʙʫʜʦʚʫ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ. ɼʦ ʩʝʨʝʜʠʥʠ ʍɯʍ ʩʪ. ʙʫʣʦ ʥʘʢʦʧʠʯʝʥʦ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʥʝ 

ʤʘʚ ʧʦʷʩʥʝʥʥʷ. ʆʨʛʘʥʽʯʥʘ ʭʽʤʽʷ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʣʘ-

ʩ̫, ʧʨʘʢʪʠʯʥʦ ʚʽʜʨʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʦʚʽ    

ʜʦʙʫʪʽ ʨʝʯʦʚʠʥʠ, ʘʣʝ ʯʘʩʪʦ ʥʘʚʽʪʴ ʩʘʤ ʜʦʩʣʽʜʥʠʢ ʥʝ 

ʤʽʛ ʧʦʷʩʥʠʪʠ ʘʥʽ ʭʽʤʽʟʤ ʫʪʚʦʨʝʥʥʷ ʨʝʯʦʚʠʥʠ, ʘʥʽ ʾʾ 

ʩʪʨʫʢʪʫʨʫ. ɻʦʣʦʚʥʘ ʥʘʫʢʦʚʘ ʧʨʦʙʣʝʤʘ, ʷʢʘ ʧʦʩʪʘʣʘ 

ʧʝʨʝʜ ʭʽʤʽʢʘʤʠ ʪʦʛʦ ʯʘʩʫ: ʤʦʣʝʢʫʣʘ ï ʮʝ ʙʝʟʣʘʜʥʝ 

ʩʢʫʧʯʝʥʥʷ ʘʪʦʤʽʚ ʯʠ ʚʦʥʘ ʤʘ̒ ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʫ. 

ɰʾ ʨʦʟʚôʷʟʫʚʘʥʥʷʤ ʟʘʡʤʘʣʠʩʷ ʭʽʤʽʢʠ ʚʩʴʦʛʦ ʩʚʽʪʫ. 

ʇʝʨʰʠʤʠ, ʭʪʦ ʩʧʨʦʙʫʚʘʣʠ ʧʦʷʩʥʠʪʠ ʩʪʨʫʢʪʫʨʫ   

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʾʭ ʧʦʚʝʜʽʥʢʫ ʧʽʜ 

ʯʘʩ ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʙʫʣʠ ʬʨʘʥʮʫʟʴʢ ̔ʭʽʤʽʢʠ 

ʁ. ʃʙ̔ʽʭ ʽ ʌ. ɺʝʣʝʨ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʠʤʠ ʚ 1832 ʨ. ʽ 

ʚʠʟʥʘʥʘ ʪʝʦʨʽʷ ʩʢʣʘʜʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʩʪʘʣʘ           

ʧʦʰʪʦʚʭʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʛʣʷʜʽʚ 

ʥʘ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝʢʫʣ. ɿʛʽʜʥʦ ʟ ʮʽʻʁ  

ʪʝʦʨʽʻ  ʁ ʧʨʠʨʦʜʫ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʚʠʟʥʘʯʘʶʪʴ 

ʩʪʽʡʢʽ ʩʧʦʣʫʯʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʘʪʦʤʽʚ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ï ʩʢʣʘʜʥʽ ʟʘʤʽʩʥʠʢʠ (ʮʽʘʥ, ʘʤʽʜ, ʟʘʣʠʰʢʠ 

ʘʤʦʥ̔ʘʢʫ, ʞʠʨʽʚ, ʘʣʢʦʛʦʣʶ ʪʘ ʽʥ.), ʷʢʽ ʤʦʞʫʪʴ    

ʩʧʦʣʫʯʘʪʠʩ ̫ʟ ʘʪʦʤʘʤʠ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʘʙʦ ʽʥʰʠʤʠ ʩʢʣʘʜʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ, ʫʪʚʦʨʶʶʯʠ 

ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ. 

ʋ 1834 ʨ. ʬʨʘʥʮʫʟʴʢʠʡ ʭʽʤʽʢ ɾʘʥ ɹʘʪʠʩʪ  

ɸʥʨʝ ɼʶʤʘ ʦʧʠʩʘʚ ʟʜʘʪʥʽʩʪʴ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ    

ʟʘʤʽʱʘʪʠʩʷ ʥʘ ʘʪʦʤʠ ʍʣʦʨʫ ʚ ʤʦʣʝʢʫʣʘʭ ʦʨʛʘʥʽʯ-

ʥʠʭ ʩʧʦʣʫʢ. ʅʘ ʦʩʥʦʚʽ ʩʚʦʾʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʥ ʩʬʦʨ-

ʤʫʣʶʚʘʚ ʪʝʦʨʽʶ ʪʠʧʽʚ, ʷʢʘ ʧʦ ʩʫʪʽ ʨʦʟʚʠʚʘʣʘ      

ʪʝʦʨʽʶ ʩʢʣʘʜʥʠʭ ʨʘʜʠʢʘʣʽʚ ʽ ʥʘʛʘʜʫʚʘʣʘ ʩʫʯʘʩʥʽ  

ʫʷʚʣʝʥʥʷ ʧʨʦ ʢʣʘʩʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʋ 40ʭ     

ʨʦʢʘʭ ʍɯʍ ʩʪ. ʐʘʨʣʴ ʌʨʝʜʝʨʽʢ ɾʝʨʘʨ ʽ ʆʛʶʩʪ   

ʃʦʨʘʥ ʬʦʨʤʫʣʶʶʪʴ ʥʦʚʫ ʪʝʦʨʽʶ ʪʠʧʽʚ. ɺʽʜʧʦʚʽʜʥʦ 

ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ ʚʩʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʜʦ ʯʦʪʠʨʴʦʭ ʪʠʧʽʚ (ʩʧʦʨʽʜʥʝʥʠʭ ʨʷʜʽʚ). ʈʦʜʦʥʘʯʘ-

ʣʴʥʠʢʘʤʠ ʮʠʭ ʨʷʜʽʚ ʻ ʤʦʣʝʢʫʣʠ: ʚʦʜʥʶ, ʛʽʜʨʦʛʝʥ 

  
ʁʦʛʘʥʥ ʖʩʪʫʩ ʬʦʥ ʃʽʙʽʭ 

(1807 ï 1873) 

ɺʽʜʢʨʠʚ ʧʝʨʰʫ ʚ  

ʅʽʤʝʯʯʠʥʽ ʥʘʚʯʘʣʴʥʫ  

ʭʽʤʽʯʥʫ ʣʘʙʦʨʘʪʦʨʽʶ 

 

 
ʌʨʽʜʨʽʭ ɺʝʣʝʨ 

(1800 ï 1882) 

ʅʽʤʝʮʴʢʠʡ ʭʽʤʽʢ, ʣʽʢʘʨ. 

ʋʧʝʨʰʝ ʚ ʩʚʽʪʽ ʜʦʙʫʚ ʟ  

ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ  

ʦʨʛʘʥʽʯʥʫ ʩʧʦʣʫʢʫ ï  

ʩʝʯʦʚʠʥʫ  
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ʭʣʦʨʠʜʫ, ʚʦʜʠ ʪʘ ʘʤʦʥʽʘʢʫ. ɺʩʽ ʽʥʰʽ ʩʧʦʨʽʜʥʝʥʽ ʨʝʯʦ-

ʚʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʦʜʥʽʻʾ ʟ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʤʦʣʝ-

ʢʫʣ ʧʽʜ ʯʘʩ ʟʘʤʽʱʝʥʥʷ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ ʥʘ ʽʥʰʽ ʛʨʫʧʠ 

ʘʪʦʤʽʚ. 

ʆʜʥʠʤ ʟ ʥʘʜʙʘʥʴ ʪʝʦʨʽʾ ɾʝʨʘʨʘ ï ʃʦʨʘʥʘ ʙʫʣʦ   

ʨʦʟʫʤʽʥʥʷ ʧʨʦ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʤʦʣʝʢʫʣ ʦʨʛʘʥʽʯʥʠʭ    

ʨʝʯʦʚʠʥ, ʚʽʜ ʷʢʦʛʦ ʧʽʟʥʽʰʝ ʫʪʚʦʨʠʣʦʩʴ ʧʦʥʷʪʪʷ ʛʦʤʦ-

ʣʦʛ̔ʯʥʽ ʨʷʜʠ. ʆʜʥʘʢ ʪʝʦʨʽʷ ʪʠʧʽʚ, ʷʢ ʽ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʪʝ-

ʦʨʽʾ, ʥʝ ʧʦʷʩʥʶʚʘʣʘ ʩʪʨʫʢʪʫʨʫ ʤʦʣʝʢʫʣʠ ʦʨʛʘʥʽʯʥʦʾ 

ʩʧʦʣʫʢʠ ʽ ʥʝ ʦʭʦʧʣʶʚʘʣʘ ʚʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʦʨʛʘʥʽʯ-

ʥʠʭ ʩʧʦʣʫʢ, ʚʽʜʦʤʠʭ ʥʘ ʪʦʡ ʯʘʩ. 

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʦʚʽ ʬʘʢʪʠ, ʚʘʞʣʠʚʽ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʙʫʜʦʚʠ ʤʦʣʝʢʫʣ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ.  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ɽ. ʌʨʘʥʢʣʝʥʜʘ (ɸʥʛʣʽʷ), 

ɸ. ʂʝʢʫʣʻ ʽ ʌ. ʂʦʣʴʙʝ (ʅʽʤʝʯʯʠʥʘ), ɸ. ʂʫʧʝʨʘ       

(ʐʦʪʣʘʥʜʽʷ) ʩʪʘʣʦ ʚʚʝʜʝʥʥʷ ʚ ʭʽʤʽʶ ʧʦʥʷʪʪʷ ʧʨʦ ʚʘ-

ʣʝʥʪʥʽʩʪʴ, ʚʠʟʥʘʯʝʥʥʷ ʚʘʣʝʥʪʥʦʩʪʽ ʘʪʦʤʫ ʂʘʨʙʦʥʫ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʫʪʚʦʨʶʚʘʪʠ 

ʣʘʥʮʶʛʠ.  

 

ʊʝʦʨʽʷ ʙʫʜʦʚʠ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʆ. ʄ. ɹʫʪʣʝʨʦʚʘ. ʅʦʚʦʶ ʪʝʦʨʽʻʶ, ʱʦ ʦʙôʻʜʥʘʣʘ ʥʘ-

ʫʢʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʭʽʤʽʢʽʚ-ʦʨʛʘʥʽʢʽʚ ʽ ʟʘʢʣʘʣʘ ʦʩʥʦʚʠ 

ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫ 

60ʭ ʨʦʢʘʭ ʍɯʍ ʩʪ. ʆ. ʄ. ɹʫʪʣʝʨʦʚʠʤ ʪʝʦʨʽʷ ʙʫʜʦʚʠ 

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ɰʾ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘʢʽ.   

1. ɸʪʦʤʠ ʝʣʝʤʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʤʦʣʝʢʫʣʠ ʟôʻʜʥʫʶʪʴʩʷ 

ʤʽʞ ʩʦʙʦʶ ʫ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ-

ʥʴʦʾ ʚʘʣʝʥʪʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʚʘʣʝʥʪʥʦʩʪʽ ʤʘʶʪʴ 

ʙʫʪʠ ʟʘʜʽʷʥʽ ʚ ʫʪʚʦʨʝʥʥʽ ʟʚôʷʟʢʽʚ ʟ ʽʥʰʠʤʠ ʘʪʦʤʘʤʠ. 

2. ɺʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟʘʣʝʞʘʪʴ ʥʝ 

ʪʽʣʴʢʠ ʚʽʜ ʾʭʥʴʦʛʦ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʘ ʡ ʚʽʜ ʧʦʩ-

ʣʽʜʦʚʥʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʘʪʦʤʘʤʠ ʫ 

ʤʦʣʝʢʫʣʽ, ʪʦʙʪʦ ʚʽʜ ʙʫʜʦʚʠ ʤʦʣʝʢʫʣʠ ʨʝʯʦʚʠʥʠ. 

3. ɸʪʦʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʦʣʝʢʫʣʠ, ʯʠʥʷʪʴ 

ʚʟʘʻʤʦʚʧʣʠʚ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ, ʷʢʠʡ ʪʠʤ ʙʽʣʴʰʠʡ, 

ʯʠʤ ʙʣʠʞʯʝ ʨʦʟʪʘʰʦʚʘʥʽ ʘʪʦʤʠ ʫ ʤʦʣʝʢʫʣʽ.  

 

 

 

 
ɾʘʥ ɹʘʪʠʩʪ ɸʥʨʝ ɼʶʤʘ 

(1800 - 1884) 

ʌʨʘʥʮʫʟʴʢʠʡ ʭʽʤʽʢ-

ʦʨʛʘʥʽʢ, ʚʧʝʨʰʝ  

ʚʩʪʘʥʦʚʠʚ ʥʘʷʚʥʽʩʪʴ 

ʛʦʤʦʣʦʛʽʯʥʠʭ ʨʷʜʽʚ 

(ʥʘ ʧʨʠʢʣʘʜʽ ʤʫʨʘʰʠʥʦʾ 

ʢʠʩʣʦʪʠ) 

  
ʌʨʽʜʨʽʭ ɸʚʛʫʩʪ  

ʂʝʢʫʣʻ  

(1829 ï 1896) 

ʅʽʤʝʮʴʢʠʡ ʭʽʤʽʢ, ʘʚʪʦʨ 

ʪʝʦʨʽʾ ʚʘʣʝʥʪʥʦʩʪʽ  
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ɿʥʘʯʝʥʥʷ ʪʝʦʨʽʾ ʆ. ʄ. ɹʫʪʣʝʨʦʚʘ ʜʣʷ ʦʨʛʘʥʽʯʥʦʾ 

ʭʽʤʽʾ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟʽ ʟʥʘʯʝʥʥʷʤ ʇʝʨʽʦʜʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʤʝʥʪʽʚ ɼ. ɯ. ʄʝʥʜʝʣʻʻʚʘ ʜʣʷ ʥʝʦʨʛʘʥʽʯ-

ʥʦʾ ʭʽʤʽʾ. ʊʝʦʨʽʷ ʙʫʜʦʚʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʜʘʻ   

ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʚʩʽ ʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʘ ʡ ʧʦʷʩʥʠʪʠ ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʽ ʭʽʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

 

ɿʘʩʦʙʠ ʟʦʙʨʘʞʝʥʥʷ ʤʦʣʝʢʫʣ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ. ɿʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ ï ʥʘʡʚʽʜʦʤʽʰʘ ʚʘʤ    

ʬʦʨʤʘ ʟʘʧʠʩʫ ʤʦʣʝʢʫʣ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ. ɺʦʥʘ     

ʚʢʘʟʫʻ ʥʘ ̫ʢʽʩʥʠʡ ʽ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʤʦʣʝʢʫʣ       

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʋ ʭʽʤʽʯʥʽʡ ʬʦʨʤʫʣʽ ʷʢʽʩʥʠʡ 

ʩʢʣʘʜ ʟʦʙʨʘʞʫʪʁ ɹʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʚʦʣʽʚ ʭʽʤʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚ   

ʭʽʤʽʯʥʽʡ ʬʦʨʤʫʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʜʝʢʩʠ.  

ʇʨʠʜʘʪʥʘ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʥʝʦʨʛʘ-

ʥʽʯʥʠʭ ʩʧʦʣʫʢ ʟʘʛʘʣʴʥʘ ʬʦʨʤʫʣʘ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʜ̔ʦʙʨʘʞʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʟôʻʜʥʘʥʥʷ ʘʪʦʤʽʚ, ʱʦ ʜʣʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʬʦʨʤʫʣʘ C4H10 ʦʟʥʘʯʘʻ ʚʽʜʨʘʟʫ ʜʚʽ ʨʝʯʦʚʠʥʠ ʢʣʘʩʫ ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ:     

ʥʦʨʤʘʣʴʥʠʡ ʙʫʪʘʥ (a) ʽ 2-ʤʝʪʠʣʧʨʦʧʘʥ (b). ɸ ʬʦʨʤʫʣʘ C3H6 ï ʚʟʘʛʘʣʽ ʨʽʟʥʠʭ  

ʢʣʘʩʽʚ ʩʧʦʣʫʢ: ʘʣʢʝʥʽʚ (c) ʽ ʮʠʢʣʦʘʣʢʘʥʽʚ (d):  
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ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʬʦʨʤʫʣ (ʾʭ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʙʨʫʪʪʦ-

ʬʦʨʤʫʣʘʤʠ) ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʤʦʣʝʢʫʣ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʝ, ʘ   

ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʦʶ ʬʦʨʤʦʶ ʻ ʩʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ. ʆʩʪʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚʽʜʙʠʚʘʻ 

ʢʽʣʴʢʽʩʥʽ ʡ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʣʝʢʫʣ, ʘʣʝ ʡ ʧʦʢʘʟʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʟôʻʜʥʘʥʥʷ ʘʪʦʤʽʚ.  ɯʥʦʜʽ, ʷʢʱʦ ʙʫʜʦʚʘ ʤʦʣʝʢʫʣʠ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʘ, ʪʦ ʩʪʨʫʢʪʫ-

ʨʥʫ ʬʦʨʤʫʣʫ ʩʧʨʦʱʫʶʪʴ, ʟʘʣʠʰʘʶʯʠ ʚʽʜ ʢʘʨʙʦʥʦʚʦʛʦ ʣʘʥʮʶʛʘ ʣʠʰʝ çʩʢʝʣʝʪè ï 

ʟʚôʷʟʢʠ ʤʽʞ ʘʪʦʤʘʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʘʨʙʦʥʦʚʠʡ ʣʘʥʮʶʛ ʟʦʙʨʘʞʘʁ ʪʴ ʫ ʚʠ-

ʛʣʷʜʽ      ʣʘʤʘʥʦʾ ʣʽʥʽʾ, ʫ ʚʝʨʰʠʥʘʭ ʢʦʞʥʦʛʦ ʢʫʪʘ ʷʢʦʾ ʨʦʟʤʽʱʝʥʠʡ ʘʪʦʤ ʂʘʨʙʦʥʫ 

 

 

 

 
ʆʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 

ɹʫʪʣʝʨʦʚ 

(1828 ï 1886) 

ʋʯʝʥʠʡ ʭʽʤʽʢ, ʟʘʩʥʦʚʥʠʢ 

ʨʦʩʽʡʩʴʢʦʾ ʰʢʦʣʠ ʭʽʤʽʢʽʚ 
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ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ. ʅʘʧʨʠʢʣʘʜ, ʫ ʤʦʣʝʢʫʣʽ 1,5-ʜʠʤʝʪʠʣ-

4-ʜʠʤʝʪʠʣʘʤʽʥʦ-2-ʬʝʥʽʣʧʽʨʘʟʦʣ-3-ʦʥʘ (ʘʥʘʣʴʛʽʥʘ):  
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ɺʟʘʻʤʦʚʧʣʠʚ ʘʪʦʤʽʚ ʫ ʤʦʣʝʢʫʣʽ ʚʠ̫ʚʣʷʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʟʤʽʥʽ ʾʭ       

ʝʣʝʢʪʨʦʥʥʦʾ ʛʫʩʪʠʥʠ. ʗʢ ʚʠ ʚʞʝ ʟʥʘʻʪʝ ʟ ʢʫʨʩʫ ʥʝʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ, ʢʦʞʝʥ ʘʪʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪ.ʁ ɺʽʜ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʦʩʪʽ ʘʪʦʤʽʚ ʟʘʣʝ-

ʞʠʪʴ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʫ, ʱʦ ʤʽʞ ʥʠʤʠ ʫʪʚʦʨʠʚʩʷ (ʢʦʚʘʣʝʥʪʥʠʡ ʥʝʧʦʣʷʨʥʠʡ,      

ʢʦʚʘʣʝʥʪʥʠʡ ʧʦʣʷʨʥʠʡ, ʡʦʥʥʠʡ ʪʘ ʽʥ.). ʗʢʱʦ ʦʜʠʥ ʟ ʮʠʭ ʘʪʦʤʽʚ ʤʘʻ ʙʽʣʴʰʫ   

ʟʜʘʪʥʽʩʪʴ ʧʨʠʪʷʛʫʚʘʪʠ ʝʣʝʢʪʨʦʥʠ (ʙʽʣʴʰ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʠʡ), ʡʦʛʦ ʥʘʟʠʚʘʶʪʴ 

ʝʣʝʢʪʨʦʥʦʘʢʮʝʧʪʦʨʥʠʤ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʚʧʣʠʚ ʛʽʜʨʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ 

ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʟʘʣʠʰʦʢ ʫ ʤʦʣʝʢʫʣʘʭ ʩʧʠʨʪʽʚ. 
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 ʋ ʤʦʣʝʢʫʣʽ ʧʨʦʧʘʥ-1-ʦʣʫ  ʘʪʦʤ ʆʢʩʠʛʝʥʫ ʷʢ ʙʽʣʴʰ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʠʡ, 

ʥʽʞ ʘʪʦʤʠ ɻʽʜʨʦʛʝʥʫ ʅ(1) ʽ ʂʘʨʙʦʥʫ ʉ(1), ʟʥʠʞʫʻ ʾʭ ʝʣʝʢʪʨʦʥʥʫ ʛʫʩʪʠʥʫ. ɸʪʦʤ   

ʂʘʨʙʦʥʫ ʉ(1) ʯʘʩʪʢʦʚʦ ʢʦʤʧʝʥʩʫʻ ʚʪʨʘʯʝʥʫ ʝʣʝʢʪʨʦʥʥʫ ʛʫʩʪʠʥʫ ʟʘ ʨʘʭʫʥʦʢ    

ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ ʅ(2) ʽ ʅ(3), ʘ ʪʘʢʦʞ ʘʪʦʤʘ ʂʘʨʙʦʥʫ ʉ(2). ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ  ʝʣʝʢʪʨʦ-

ʥʦʘʢʮʝʧʪʦʨʥʠʡ ʚʧʣʠʚ ʘʪʦʤʫ ʆʢʩʠʛʝʥʫ ʧʝʨʝʜʘʻʪʴʩʷ ʚʟʜʦʚʞ ʢʘʨʙʦʥʦʚʦʛʦ       

ʣʘʥʮʶʛʘ ʯʝʨʝʟ ů-ʟʚôʷʟʢʠ. ʊʘʢʠʡ ʚʧʣʠʚ ʥʘʟʠʚʘʶʪʴ ʥʝʛʘʪʠʚʥʠʤ ʽʥʜʫʢʪʠʚʥʠʤ 

ʝʬʝʢʪʦʤ ʛʽʜʨʦʢʩʠʛʨʫʧʠ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʨʦʟʛʣʷʜʘʶʯʠ ʚʧʣʠʚ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ   

ʟʘʣʠʰʢʫ ʥʘ ʛʽʜʨʦʢʩʠʛʨʫʧʫ ʚ ʤʦʣʝʢʫʣʘʭ ʩʧʠʨʪʽʚ, ʢʘʞʫʪʴ, ʱʦ ʘʣʢʽʣʴʥʠʡ ʟʘʣʠʰʦʢ 

ʯʠʥʠʪʴ ʥʘ ʛʽʜʨʦʢʩʠʣʴʥʫ ʛʨʫʧʫ ʧʦʟʠʪʠʚʥʠʡ (ʝʣʝʢʪʨʦʥʦʜʦʥʦʨʥʠʡ) ʽʥʜʫʢʪʠʚʥʠʡ 

ʝʬʝʢʪ. ʆʩʦʙʣʠʚʽʩʪʴ ʽʥʜʫʢʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʧʦʩʪʫʧʦʚʦ 

ʟʛʘʩʘ̒ ʚʟʜʦʚʞ ʢʘʨʙʦʥʦʚʦʛʦ ʣʘʥʮʶʛʘ ʽ ʦʭʦʧʣʶʻ, ʷʢ ʧʨʘʚʠʣʦ, ʯʦʪʠʨʠ ʥʘʡʙʣʠʞʯʠʭ 

ʘʪʦʤʠ. ʊʘʢʦʞ ʟʘʟʥʘʯʠʤʦ, ʱʦ ʘʪʦʤʠ ʂʘʨʙʦʥʫ ʚ ʨʽʟʥʠʭ ʩʪʫʧʝʥʷʭ ʛʽʙʨʠʜʠʟʘʮʽʾ  

ʤʘʶʪʴ ʨʽʟʥʫ ʝʣʝʢʪʨʦʥʝʛʘʪʠʚʥʽʩʪʴ. ʆʩʪʘʥʥʷ ʟʨʦʩʪʘʻ ʚ ʨʷʜʫ  sp3 < sp2 < sp-

ʛʽʙʨʠʜʠʟʘʮʽʾ ʘʪʦʤʘ ʂʘʨʙʦʥʫ. ʗʢ ʙʘʯʠʤʦ, ʥʘʚʽʪʴ ʘʪʦʤʠ ʂʘʨʙʦʥʫ ʤʦʞʫʪʴ       

ʚʧʣʠʚʘʪʠ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ. 

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 
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ʂʨʽʤ ʪʦʛʦ,  ʝʣʝʢʪʨʦʥʥʘ ʛʫʩʪʠʥʘ ʤʦʞʝ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠʩʷ ʽ ʧʦ ʣʘʥʮʶʛʫ 

ʩʧʨ̫ ʞʝʥʠʭ ˊ-ʟʚôʷʟʢʽʚ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʝʣʝʢʪʨʦʥʦʜʦʥʦʨʘʤʠ  ̒ʘʪʦʤʠ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʤʘʶʪʴ ʥʝʧʦʜʽʣʴʥʫ ʝʣʝʢʪʨʦʥʥʫ ʧʘʨʫ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʰʘʨʽ. 

ʊʘʢʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʚʧʣʠʚ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʟʦʤʝʨʥʠʤ ʝʬʝʢʪʦʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʜʫʢʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʤʝʟʦʤʝʨʥʠʡ ʚʧʣʠʚʘʻ ʥʘ ʚʝʩʴ ʣʘʥʮʶʛ ʩʧʨʷʞʝʥʠʭ ʟʚôʷʟʢʽʚ, 

ʥʝ ʟʛʘʩʘʶʯʠ.  
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¶ ʆʜʠʥ ʟ̔ ʧʝʨʰʠʭ ʩʠʥʪʝʪʠʯʥʠʭ ʙʘʨʚʥʠʢʽʚ ʜʦʙʫʚ 

ʩʝʨ ʇʝʨʢʽʥ ʫ 1856 ʨ. ʅʘʩʧʨʘʚʜʽ ʚʽʥ ʥʘʤʘʛʘʚʩʷ, ʦʢʠʩ-

ʣʶʶʯʠ ʥʝʦʯʠʱʝʥʠʡ ʘʥʽʣʽʥ, ʱʦ ʤʽʩʪʠʚ ʜʦʤʽʰʢʠ ʪʦʣʫ-

ʾʜʠʥʫ, ʢʘʣʽʡ ʜʠʭʨʦʤʘʪʦʤ, ʦʜʝʨʞʘʪʠ ʟʦʚʩʽʤ ʽʥʰʫ    

ʨʝʯʦʚʠʥʫ ï ʭʽʥʽʥ. ʉʚʽʡ ʙʘʨʚʥʠʢ ʚʽʥ ʥʘʟʚʘʚ ʤʦʚʝʾʥʦʤ 

ʯʝʨʝʟ ʧʦʜʽʙʥʽʩʪʴ ʡʦʛʦ ʢʦʣʴʦʨʫ ʜʦ ʢʦʣʴʦʨʫ ʢʚʽʪʢʠ  

ʤʘʣʴʚʠ (Mauve) ʽ ʤʝʥʰ ʥʽʞ ʟʘ ʨʽʢ ʥʘʣʘʛʦʜʠʚ ʡʦʛʦ 

ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ. ʅʘ ʪʦʡ ʯʘʩ ʭʽʤʽʢʫ ʙʫʣʦ    

18 ʨʦʢʽʚ.  

¶ ʇʝʨʰʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʪʝʦʨʽʾ   

ʙʫʜʦʚʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʆ. ʄ. ɹʫʪʣʝʨʦʚ ʟʨʦʙʠʚ  ʥʘ 

ʟôʾʟʜʽ ʥʽʤʝʮʴʢʠʭ ʣʽʢʘʨʽʚ ʪʘ ʥʘʪʫʨʘʣʽʩʪʽʚ, ʱʦ ʚʽʜʙʫʚʘ-

ʣʘʩʷ ʫ ʤ. ʐʧʝʻʨʽ 19 ʚʝʨʝʩʥʷ 1861 ʨ. 

¶ ʆ. ʄ. ɹʫʪʣʝʨʦʚ ʧʦʯʘʚ ʮʽʢʘʚʠʪʠʩʷ ʭʽʤʽʻʶ, ʙʫʜʫ-

ʯʠ ʚʠʭʦʚʘʥʮʝʤ ʧʨʠʚʘʪʥʦʛʦ ʧʘʥʩʽʦʥʫ ʚ ʂʘʟʘʥʽ. ʈʘʟʦʤ 

ʟ ʪʦʚʘʨʠʰʘʤʠ ʚʽʥ ʥʘʤʘʛʘʚʩʷ ʚʠʛʦʪʦʚʠʪʠ ʪʦ ʧʦʨʦʭ,   

ʪʦ çʙʝʥʛʘʣʴʩʴʢʽ ʚʦʛʥʽè. ʆʜʥʦʛʦ ʨʘʟʫ, ʢʦʣʠ ʥʝʚʜʘʣʠʡ 

ʜʦʩʣʽʜ ʩʧʨʠʯʠʥʠʚ ʩʠʣʴʥʠʡ ʚʠʙʫʭ, ʚʠʭʦʚʘʪʝʣʴ ʩʫʚʦʨʦ 

ʧʦʢʘʨʘʚ ʆʣʝʢʩʘʥʜʨʘ. ʊʨʠ ʜʥʽ ʧʦʩʧʽʣʴ ʡʦʛʦ ʚʠʚʦʜʠʣʠ 

ʽ ʩʪʘʚʠʣʠ ʚ ʢʫʪʦʢ ʥʘ ʚʝʩʴ ʯʘʩ, ʧʦʢʠ ʽʥʰʽ ʚʠʭʦʚʘʥʮʽ 

ʦʙʽʜʘʣʠ. ʅʘ ʰʠʶ ʡʦʤʫ ʚʽʰʘʣʠ ʯʦʨʥʫ ʜʦʰʢʫ, ʥʘ ʷʢʽʡ 

ʙʫʣʦ ʥʘʧʠʩʘʥʦ çɺʝʣʠʢʠʡ ʭʽʤʽʢè.  

ɿʛʦʜʦʤ ʪʘʢ ʽ ʩʪʘʣʦʩ.̫ 

ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ 

 
ʋʽʣʴʷʤ ɻʝʥʨʽ ʇʝʨʢʽʥ 

(ʩʪʘʨʰʠʡ) 

(1838 ï 1907)  

ʇʨʝʟʠʜʝʥʪ ʙʨʠʪʘʥʩʴʢʦʛʦ 

ʊʦʚʘʨʠʩʪʚʘ  ʭʽʤʽʯʥʦʾ  

ʧʨʦʤʠʩʣʦʚʦʩʪʽ  
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× ʈʦʣʴ ʩʚʽʪʦʚʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʚ ʩʪʚʦʨʝʥʥʽ ʪʝʦʨʽʾ ʙʫʜʦʚʠ ʦʨʛʘʥʽʯ-

ʥʠʭ ʩʧʦʣʫʢ. 

× ɿʥʘʯʝʥʥʷ ʪʝʦʨʽʾ ʆ. ʄ. ɹʫʪʣʝʨʦʚʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʯʥʦʾ ʭʽʤʽʾ. 

× ɿʨʫʯʥʽ ʟʘʩʦʙʠ ʟʦʙʨʘʞʝʥʥʷ ʬʦʨʤʫʣ ʤʦʣʝʢʫʣ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

 

 

 

1. ʋʢʘʞʽʪʴ ʧʘʨʠ ʨʝʯʦʚʠʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʜʥʽʡ ʟʘʛʘʣʴʥʦʾ ʬʦʨʤʫʣʽ. 
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2. ʂʦʨʠʩʪʫʶʯʠʩʴ ʟʘʛʘʣʴʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʩʧʦʣʫʢ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, 

ʦʙʯʠʩʣʽʪʴ ʾʭ ʚʽʜʥʦʩʥʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʘʩʠ. 

 

 ʇʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

 ɿʘʚʜʘʥʥʷ 
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3. ʗʚʠʱʝ ʽʟʦʤʝʨʽʾ. ʉʪʨʫʢʪʫʨʥʘ ʽʟʦʤʝʨʽʷ 

 

ʆʨʛʘʥʽʯʥʫ ʭʽʤʽʶ ʥʘʟʠʚʘʶʪʴ ʱʝ ʭʽʤʽʻʶ ʩʧʦʣʫʢ ʂʘʨʙʦʥʫ, ʙʦ ʾʭ ʭʘʨʘʢʪʝʨʥʦʶ 

ʨʠʩʦʶ ʻ ʣʘʥʮʶʛʠ, ʱʦ ʫʪʚʦʨʝʥʽ ʘʪʦʤʘʤʠ ʂʘʨʙʦʥʫ. ʗʢ ʚʘʤ ʫʞʝ ʚʽʜʦʤʦ ʟ ʢʫʨʩʫ ʭʽ-

ʤʽʾ 9 ʢʣʘʩʫ, ʘʪʦʤʠ ʂʘʨʙʦʥʫ ʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢʘʭ ʤʘʶʪʴ ʚʘʣʝʥʪʥʽʩʪʴ 4 ʽ ʫʪʚʦ-

ʨʶʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʯʦʪʠʨʠ ʭʽʤʽʯʥʠʭ ʟʚôʷʟʢʠ. ʎʽ ʟʚôʷʟʢʠ ʦʨʽʻʥʪʦʚʘʥʽ ʫ ʧʨʦʩʪʦʨʽ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʘʪʦʤʠ, ʷʢʽ ʩʧʦʣʫʯʘʶʪʴʩʷ, ʙʫʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʽʜʜʘʣʝʥʽ ʦʜʠʥ 

ʚʽʜ ʦʜʥʦʛʦ. ʊʦʤʫ ʥʘʚʽʪʴ ʣʽʥʽʡʥʘ (a) ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʧʦʣʫʯʝʥʠʭ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʚ 

ʧʨʦʩʪʦʨʽ ʤʘʻ ʟʠʛʟʘʛʦʧʦʜʽʙʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʂʨʽʤ ʣʽʥʽʡʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʘʪʦʤʠ 

ʂʘʨʙʦʥʫ ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʨʦʟʛʘʣʫʞʝʥʽ (b) ʽ ʮʠʢʣʽʯʥʽ (c) ʣʘʥʮʶʛʠ. 
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ɯʟʦʤʝʨʽʷ (ʚʽʜ ʛʨʝʮ. isos ï ʦʜʥʘʢʦʚʠʡ, meros ï ʯʘʩʪʠʥʘ) ï ʷʚʠʱʝ, ʱʦ 

ʦʙôʻʜʥʫʻ ʩʧʦʣʫʢʠ, ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʦʜʥʘʢʦʚʽ ʟʘ ʩʚʦʾʤ ʷʢʽʩʥʠʤ ʽ ʢʽʣʴʢʽʩʥʠʤ ʝʣʝʤʝ-

ʥʪʥʠʤ ʩʢʣʘʜʦʤ, ʘʣʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʟôʻʜʥʘʥʥʷ ʘʪʦʤʽʚ. ʊʘʢ, ʥʘʧʨʠ-

ʢʣʘʜ, ʬʦʨʤʫʣʘ C5H12 ʤʦʞʝ ʦʟʥʘʯʘʪʠ ʪʨʠ ʨʽʟʥʽ ʩʧʦʣʫʢʠ: 
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ʎʽ ʩʧʦʣʫʢʠ ʻ ʽʟʦʤʝʨʘʤʠ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʽ ʤʘʶʪʴ ʧʦʜʽʙʥʽ, ʘʣʝ ʥʝʦʜ-

ʥʘʢʦʚʽ ʬʽʟʠʯʥʽ ʪʘ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ʋʧʝʨʰʝ ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʥʘ ʽʩʥʫʚʘʥʥʷ ʽʟʦʤʝʨʽʚ ʁ. ɹʝʨʮʝʣʽʫʩ ʫ 1830 ʨ., ʘʣʝ 

ʜʽʡʩʥʦ ʮʝ ʷʚʠʱʝ ʙʫʣʦ ʧʦʷʩʥʝʥʝ ʣʠʰʝ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍɯʍ ʩʪ. ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ 

ʙʫʜʦʚʠ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʆ. ʄ. ɹʫʪʣʝʨʦʚʘ.  

ʈʦʟʛʣʷʥʫʪʠʡ ʧʨʠʢʣʘʜ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʛʦ ʟ ʚʠʜʽʚ ʽʟʦʤʝʨʽʾ ï ʽʟʦʤʝʨʽʾ  ʢʘʨ-

ʙʦʥʦʚʦʛʦ ʩʢʝʣʝʪʘ. ʅʘʩʧʨʘʚʜʽ ʚʠʜʽʚ ʽʟʦʤʝʨʽʾ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ. ʉʘʤʝ ʚʦʥʠ ʽ ʻ ʦʜʥʽ-

ʻʶ ʟ ʧʨʠʯʠʥ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʯʠʩʣʝʥʥʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 
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ɺʽʜʦʤʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʚʠʜʽʚ ʽʟʦʤʝʨʽʾ, ʽ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʾʭ ʨʦʟʧʦʜʽʣʷʶʪʴ ʧʦ ʛʨʫ-

ʧʘʭ. ʈʦʟʛʣʷʥʫʪʘ ʚʠʱʝ ʽʟʦʤʝʨʽʷ ʢʘʨʙʦʥʦʚʦʛʦ ʩʢʝʣʝʪʘ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ʩʪʨʫ-

ʢʪʫʨʥʦʾ ʽʟʦʤʝʨʽʾ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʪʘʢʦʞ ʥʘʣʝʞʘʪʴ: ʽʟʦʤʝʨʽʷ ʧʦʣʦʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘ-

ʣʴʥʦʾ ʛʨʫʧʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʧʘʥ-1-ʦʣ ʽ ʧʨʦʧʘʥ-2-ʦʣ); ʽʟʦʤʝʨʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʛʨʫʧʠ, ʘʙʦ ʤʽʞʢʣʘʩʦʚʘ ʽʟʦʤʝʨʽʷ (ʥʘʧʨʠʢʣʘʜ, ʝʪʘʥʦʣ ʽ ʜʠʤʝʪʠʣʦʚʠʡ ʝʪʝʨ) ʪʘ ʽʥ. 

ɼʦ ʛʨʫʧʠ ʧʨʦʩʪʦʨʦʚʦʾ ʽʟʦʤʝʨʽʾ ʥʘʣʝʞʘʪʴ: ʮʠʩ, ʪʨʘʥʩ-ʽʟʦʤʝʨʠ (ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʘʣʢʝʥʽʚ); ʦʧʪʠʯʥʽ ʽʟʦʤʝʨʠ (ʥʘʧʨʠʢʣʘʜ, L, D-ʽʟʦʤʝʨʠ ʚʫʛʣʝʚʦʜʽʚ) ʪʘ ʽʥ. ʅʠʞʯʝ ʥʘ-

ʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʽʟʦʤʝʨʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ: ʧʦʣʦʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʨʫʧʠ: ʧʨʦ-

ʧʘʥ-1-ʦʣ (a),  ʧʨʦʧʘʥ-2-ʦʣ (b). ɯʟʦʤʝʨʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʨʫʧʠ (ʤʽʞʢʣʘʩʦʚʘ ʽʟʦ-

ʤʝʨʽʷ): ʝʪʘʥʦʣ (c), ʜʠʤʝʪʠʣʦʚʠʡ ʝʪʝʨ (d), ʧʨʦʩʪʦʨʦʚʘ ʽʟʦʤʝʨʽʷ: ʮʠʩ-ʙʫʪ-2-ʝʥ (i), 

ʪʨʘʥʩ-ʙʫʪ-2-ʝʥ (f). 
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¶ ʆʜʠʥ ʟ̔ ʚʠʜʽʚ ʽʟʦʤʝʨʽʾ, ʱʦ ʤʦʞʣʠʚʠʡ ʽ ʚ ʤʦʣʝ-

ʢʫʣʘʭ ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʥʘʟʠʚʘʶʪʴ ʜʟʝʨ-

ʢʘʣʴʥʦʶ ʽʟʦʤʝʨʽʻʶ. ɺʽʥ ʧʦʚôʷʟʘʥʠʡ ʟ ʽʩʥʫʚʘʥ-

ʥʷʤ ʘʩʠʤʝʪʨʠʯʥʠʭ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ï ʘʪʦʤʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʟʚôʷʟʦʢ ʟ ʯʦʪʠʨʤʘ ʨʽʟʥʠʤʠ ʬʨʘʛʤʝ-

ʥʪʘʤʠ ʤʦʣʝʢʫʣʠ. ɸʩʠʤʝʪʨʠʯʥʽ ʘʪʦʤʠ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʥʘʟʠʚʘʶʪʴ ʭʽʨʘʣʴʥʠʤʠ (ʚʽʜ ʜʘʚʥʴʦʛ-

ʨʝʮʴʢ. ϪϘϜϤɯɬ ̗̓̈)˰, ʪʦʤʫ ʱʦ ʦʨʛʘʥʽʯʥʽ ʤʦʣʝʢʫ-

ʣʠ ʩʭʦʞʽ ʦʜʥʘ ʥʘ ʦʜʥʫ, ʷʢ ʧʨʘʚʘ ʽ ʣʽʚʘ ʨʫʢʠ ʘʙʦ 

ʷʢ ʙʫʜʴ-ʷʢʠʡ ʦʙôʻʢʪ ʽ ʡʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ   

ʜʟʝʨʢʘʣʽ. 

  

¶ ɺʠʢʦʥʫʶʯʠ ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ ʟ ʚʠʛʦʪʦʚʣʝʥ-

ʥʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

(ʧʘʨʘʬʽʥʽʚ), ʟʙʝʨʽʪʴ ʤʦʜʝʣʴ ʤʦʣʝʢʫʣʠ ʟ ʘʩʠʤʝʪ-

ʨʠʯʥʠʤ ʘʪʦʤʦʤ ʂʘʨʙʦʥʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩ-

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 

ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ 

 
 

ʄʘʣ. 2. ʇʨʠʢʣʘʜʠ  

ʜʟʝʨʢʘʣʴʥʦʾ ʽʟʦʤʝʨʽʾ  

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 
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ʪʘʡʪʝ ʢʫʣʴʢʠ ʨʽʟʥʦʛʦ ʢʦʣʴʦʨʫ ï ʚʦʥʠ ʫʤʦʚʥʦ ʧʦʟʥʘʯʘʪʠʤʫʪʴ ʥʝʦʜʥʘʢʦʚʽ   

ʬʨʘʛʤʝʥʪʠ ʤʦʣʝʢʫʣʠ. ʉʪʚʦʨʽʪʴ ʪʦʯʥʫ ʢʦʧʽʶ ʮʽʻʾ çʤʦʣʝʢʫʣʠè ʽ ʧʦʩʪʘʚʪʝ ʾʾ 

ʧʦʨ̫ʜ ʟ̔ ʧʝʨʰʦʶ. ɿʽʩʪʘʚʪʝ ʜʚʽ ʤʦʜʝʣʽ. ɼʘʣʽ ʚ ʦʜʥʽʡ ʟ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʧʦʤʽ-

ʥʷʡʪʝ ʤʽʩʮʷʤʠ ʜʚʽ ʢʫʣʴʢʠ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʣʴʦʨʫ ʽ ʟʥʦʚ ʟʽʩʪʘʚʪʝ ʤʦʜʝʣʽ. ʏʠ ʟʙ̔-

ʛʘʻʪʴʩʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʢʫʣʴʦʢ? ʇʨʦʜʦʚʞʫʶʯʠ ʜʦʚʽʣʴʥʽ ʧʝʨʝʩʪʘ-

ʥʦʚʢʠ ʢʦʣʴʦʨʦʚʠʭ ʢʫʣʴʦʢ, ʟʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʜʦ ʷʢʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠʚʦʜʠʪʴ 

ʧʘʨʥʘ ʽ ʥʝʧʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʟʨʦʙʣʝʥʠʭ ʧʝʨʝʩʪʘʥʦʚʦʢ.  

 

× ɯʟʦʤʝʨʽʷ ʷʢ ʦʜʥʘ ʟ ʧʨʠʯʠʥ ʨʽʟʥʦʤʘʥʽʪʪʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

× ɺʽʜʦʙʨʘʞʝʥʥʷ ʷʚʠʱʘ ʽʟʦʤʝʨʽʾ ʫ ʧʦʣʦʞʝʥʥʷʭ ʪʝʦʨʽʾ ʙʫʜʦʚʠ ʦʨʛʘʥʽʯ-

ʥʠʭ ʩʧʦʣʫʢ ʆ. ʄ. ɹʫʪʣʝʨʦʚʘ.  

 

 

3. ɺʠʟʥʘʯʪʝ, ʷʢʽ ʟ ʥʘʚʝʜʝʥʠʭ ʩʪʨʫʢʪʫʨ ʻ ʽʟʦʤʝʨʘʤʠ: 
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4.  ʅʘʧʠʰʽʪʴ ʬʦʨʤʫʣʠ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʽʟʦʤʝʨʽʚ ʥʘʩʠʯʝʥʦʛʦ      

ʚʫʛʣʝʚʦʜʥʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 7 ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ. ʉʢʽʣʴʢʠ ʾʭ?  

 

5. ʉʝʨʝʜ ʬʦʨʤʫʣ ʽʟʦʤʝʨʽʚ ʛʝʧʪʘʥʫ ʟʥʘʡʜʽʪʴ ʩʪʨʫʢʪʫʨʠ ʟ ʘʩʠʤʝʪʨʠʯʥʠʤʠ  

    ʘʪʦʤʘʤʠ ʂʘʨʙʦʥʫ. ʉʢʽʣʴʢʠ ʧʘʨ ʜʟʝʨʢʘʣʴʥʠʭ ʽʟʦʤʝʨʽʚ ʚʽʥ ʤʘʻ? 

 ʇʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

 ɿʘʚʜʘʥʥʷ 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ  1. ɺʠʛʦʪʦʚʣʝʥʥʷ  ʤʦʜʝʣʝʡ  ʤʦʣʝʢʫʣ  

ʧʘʨʘʬʽʥʽʚ  (ʘʣʢʘʥʽʚ) 
 

ʄʝʪʘ: ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʙʫʜʦʚʠé (ʧʨʦʜʦʚʞʠʪʴ ʬʦʨʤʫʣʶʚʘʥ-

ʥ ̫ʤʝʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʟ ʥʘʟʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ   

ʜʦʩʣʽʜʽʚ). 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʥʘʙʽʨ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʢʫʣʝʩʪʝʨʞʥʝʚʠʭ 

ʤʦʜʝʣʝʡ. 

 

ɼʦʩʣʽʜ 1. ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʥʦʨʤʘʣʴʥʠʭ ʘʣʢʘʥʽʚ. 

ʘ)  ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʙʦʨʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʢʫʣʝʩʪʝʨʞʥʝʚʠʭ ʤʦʜʝʣʝʡ, ʧʦʙʫʜʫʡʪʝ 

ʤʦʜʝʣʽ ʤʦʣʝʢʫʣ ʘʣʢʘʥʽʚ, ʱʦ ʤʽʩʪʷʪʴ 4, 5 ʽ 6 ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʠʭ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ.  

ʙ)  ɼʣʷ ʢʦʞʥʦʾ ʚʠʛʦʪʦʚʣʝʥʦʾ ʤʦʜʝʣʽ ʚʠʟʥʘʯʪʝ ʢʽʣʴʢʽʩʪʴ ʢʫʣʴʦʢ, ʱʦ ʙʫʣʦ ʚʠʢʦʨʠ-

ʩʪʘʥʦ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ. ʗʢʝ ʯʠʩʣʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥ ̫ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʽ 

ɻʽʜʨʦʛʝʥʫ ʚ ʤʦʣʝʢʫʣʘʭ ʧʘʨʘʬʽʥʽʚ? ʇʨʠʛʘʜʘʡʪʝ ʟʘʛʘʣʴʥʫ ʬʦʨʤʫʣʫ ʘʣʢʘʥʽʚ. ɺʠʟʥʘʯʪʝ, 

ʯʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʤʦʣʝʢʫʣʠ ʛʦʤʦʣʦʛʽʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

ʚ) ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ ʘʣʢʘʥʽʚ ʫ 

ʧʨʦʩʪʦʨʽ, ʚʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʦʜʠʥʘʨʥʦʛʦ ʟʚôʷʟʢʫ. 

 

ɼʦʩʣʽʜ 2. ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʤʦʣʝʢʫʣ ʘʣʢʘʥʽʚ ʟ ʨʦʟʛʘʣʫʞʝʥʠʤ ʣʘʥʮʶʛʦʤ. 

              ʘ) ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʙʦʨʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʢʫʣʝʩʪʝʨʞʥʝʚʠʭ ʤʦʜʝʣʝʡ, ʧʦʙʫʜʫʡ-

ʪʝ ʤʦʜʝʣʽ ʤʦʣʝʢʫʣ ʘʣʢʘʥʽʚ ʟ ʨʦʟʛʘʣʫʞʝʥʠʤ ʢʘʨʙʦʥʦʚʠʤ ʣʘʥʮʶʛʦʤ. 

              ʙ) ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʭʘʨʘʢʪʝʨ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʛʘʣʫʞʝʥʦʛʦ ʣʘʥʮʶʛʘ ʘʣʢʘʥʽʚ ʫ 

ʧʨʦʩʪʦʨʽ, ʚʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʦʜʠʥʘʨʥʦʛʦ ʟʚôʷʟʢʫ. 

 

ɼʦʩʣʽʜ 3. ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʽʟʦʤʝʨʽʚ ʧʝʥʪʘʥʫ.  

           ʘ)  ɼʣʷ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʘʡʪʝ ʤʦʜʝʣʴ ʟ 5 ʢʫʣʴʢʘʤʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʘʪʦʤʠ        

ʂʘʨʙʦʥʫ, ʚʠʛʦʪʦʚʣʝʥʫ ʫ ʜʦʩʣʽʜʽ 1. ɺʽʜôʻʜʥʘʡʪʝ çʘʪʦʤè ɻʽʜʨʦʛʝʥʫ ʚʽʜ 3ʛʦ çʘʪʦʤʘè ʂʘʨ-

ʙʦʥʫ ʽ ʟʘʤʽʥʽʪʴ ʡʦʛʦ ʙʫʜʴ-ʷʢʠʤ ʢʽʥʮʝʚʠʤ ʬʨʘʛʤʝʥʪʦʤ ʟ ʦʜʥʠʤ çʘʪʦʤʦʤè ʂʘʨʙʦʥʫ ʪʽʻʾ 

ʩʘʤʦʾ ʤʦʜʝʣʽ. ɼʦ ʤʽʩʮʷ, ʱʦ ʟʚʽʣʴʥʠʣʦʩʷ, ʧʨʠʻʜʥʘʡʪʝ ʢʫʣʴʢʫ ʘʪʦʤʘ ɻʽʜʨʦʛʝʥʫ. ʗʢʠʡ ʚʠ-

ʛʣʷʜ ʤʘʻ ʦʪʨʠʤʘʥʠʡ ʢʘʨʙʦʥʦʚʠʡ ʣʘʥʮʶʛ ʤʦʜʝʣʽ ʽʟʦʤʝʨʫ? ɿʘʧʠʰʽʪʴ ʩʪʨʫʢʪʫʨʥʫ ʬʦʨ-

ʤʫʣʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʪʨʠʤʘʥʽʡ ʤʦʜʝʣʽ ʽʟʦʤʝʨʫ.  

          ʙ) ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʧʝʨʝʩʪʘʚʣʷʡʪʝ çʘʪʦʤʠè ʤʽʩʮʷʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʦʜʝʣʽ 

ʤʦʣʝʢʫʣʠ ʱʝ ʦʜʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʽʟʦʤʝʨʫ ʧʝʥʪʘʥʫ. ɿʘʧʠʰʽʪʴ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʫ       

ʬʦʨʤʫʣʫ. 

 

ɺʠʩʥʦʚʢʠ:  ɿʘ ʩʚʦʻʶ ʧʨʦʩʪʦʨʦʚʦʶ ʙʫʜʦʚʦʶ ʘʣʢʘʥʠé (ʜʦʧʠʰʽʪʴ ʚʠʩʥʦʚʢʠ, ʩʭʘʨʘʢʪʝ-

ʨʠʟʫʚʘʚʰʠ ʚʠʛʣʷʜ ʣʽʥʽʡʥʦʾ ʪʘ ʨʦʟʛʘʣʫʞʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʟôʻʜʥʘʥʥʷ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ 

ʚ ʣʘʥʮʶʛʫ, ʚʽʜʟʥʘʯʪʝ ʦʙôʻʤʥʽʩʪʴ ʩʪʨʫʢʪʫʨ, ʾʭʥ ̒ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʧʨʦʩʪʦʨʽ). 
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4. ʅʦʤʝʥʢʣʘʪʫʨʘ ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ 

ʊʨʠʚʽʘʣʴʥʽ ʥʘʟʚʠ ʩʧʦʣʫʢ. ʈ̔ ʟʥʦʤʘʥʽʪʪʷ   

ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʧʦʪʨʝʙʫʻ ʦʨʠʛʽʥʘʣʴʥʠʭ ʥʘʟʚ ʜʣʷ 

ʢʦʞʥʦʾ ʟ ʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʥʘʟʚʘ ʨʝʯʦʚʠʥʠ ʤʘʻ ʚʽʜʧʦ-

ʚʽʜʘʪʠ ʧʝʚʥʠʤ ʚʠʤʦʛʘʤ, ʘ ʩʘʤʝ ʨʦʟʢʨʠʚʘʪʠ   ʩʠʩʪʝʤʘ-

ʪʠʯʥʫ ʧʨʠʥʘʣʝʞʥʽʩʪʴ, ʚʽʜʦʙʨʘʞʘʪʠ ʩʪʨʫʢʪʫʨʫ ʾʾ    

ʤʦʣʝʢʫʣʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘʟʚʘ ʢʦʞʥʦʾ ʩʧʦʣʫʢʠ ʤʘʻ ʙʫʪʠ 

ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʽ ʟʨʦʟʫʤʽʣʦʶ ʜʣʷ ʭʽʤʽʢʽʚ ʚʩʴʦʛʦ ʩʚʽʪʫ. 

ʋ ʦʨʛʘʥʽʯʥʽʡ ʭʽʤʽʾ ʜʣʷ ʥʘʡʤʝʥʫʚʘʥʥʷ ʩʧʦʣʫʢ ʜʦʚʛʠʡ 

ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʪʨʠʚʽʘʣʴʥʽ ʥʘʟʚʠ. ʎʽ ʥʘʟʚʠ 

ʙʫʣʦ ʚʠʛʘʜʘʥʦ ʭʽʤʽʢʘʤʠ, ʱʦ ʚʧʝʨʰʝ ʦʪʨʠʤʫʚʘʣʠ    

ʦʨʛʘʥʽʯʥʫ ʩʧʦʣʫʢʫ ʫ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ (ʷʢ ʽʥʜʠʚʽʜʫʘ-

ʣʴʥʫ ʩʧʦʣʫʢʫ), ʽ ʚʦʥʠ ʟʘʢʨʽʧʠʣʠʩʷ ʚ ʥʘʩʣʽʜʦʢ ʟʚʠʯʢʠ 

ʪʘ ʽʩʪʦʨʠʯʥʦʛʦ ʟʙʽʛʫ ʦʙʩʪʘʚʠʥ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦ 

ʩʴʦʛʦʜʥʽ. ʆʩʦʙʣʠʚʦ ʙʘʛʘʪʦ ʪʨʠʚʽʘʣʴʥʠʭ ʥʘʟʚ ʟʙʝʨʝʛ-

ʣʦʩʷ ʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʽʦʣʦʛʽʯʥʽʡ ʭʽʤʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ʥʘʟʚʠ ʘʤʽʥʦʢʠʩʣʦʪ). ɸʣʝ ʘʙʩʦʣʶʪʥʘ     

ʙ̔ ʣʴʰʽʩʪʴ ʩʧʦʣʫʢ, ʱʦ ʤʘʶʪʴ ʪʨʠʚʽʘʣʴʥ ̔ ʥʘʟʚʠ,       

ʜʦʙʫʣʠ ʾʾ ʚ ʪʦʡ ʯʘʩ, ʢʦʣʠ ʱʝ ʥʝ ʽʩʥʫʚʘʣʦ ʾʭ ʯʽʪʢʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʘ ʫʷʚʣʝʥʥ ̫ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʦʨʛʘʥʽʯʥʠʭ 

ʤʦʣʝʢʫʣ ʱʝ ʥʝ ʩʬʦʨʤʫʚʘʣʠʩʷ. ʉʘʤʝ ʪʦʤʫ ʥʘʟʚʠ, ʱʦ 

ʜʘʚʘʣʠ ʭʽʤʽʢʠ ʦʜʝʨʞʘʥʠʤ ʨʝʯʦʚʠʥʘʤ, ʥʝ ʙʫʣʠ 

ʧʦʚôʷʟʘʥʽ ʥʽ ʟ ʾʭʥʴʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʥʽ ʟ ʾʭʥʴʦʶ        

ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʧʨʠʥʘʣʝʞʥʽʩʪʶ. ʅʘʟʚʘ ʨʝʯʦʚʠʥʠ   

ʧʦʭʦʜʠʣʘ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʠ   

(ʢʦʣʽʨ, ʟʘʧʘʭ), ʘʙʦ ʫʪʚʦʨʶʚʘʣʘʩʷ ʚʽʜ ʥʘʟʚʠ ʩʠʨʦʚʠʥʠ, 

ʟ ʷʢʦʾ ʾʾ ʙʫʣʦ ʜʦʙʫʪʦ (ʤʘʣ. 3), ʘʙʦ ʚʽʜ ʧʦʜʽʙʥʦʩʪʽ     

ʭʽʤʽʯʥʠʭ ʘʙʦ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ ʽʥʰʦʶ ʨʝʯʦ-

ʚʠʥʦʶ (ʪʘʙʣ.1). ʊʨʠʚʽʘʣʴʥ ̔ʥʘʟʚʠ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʽ ʚ ʥʝʦʨʛʘʥʽʯʥʽʡ ʭʽʤʽʾ (ʪʘʙʣ. 2).  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʧʦʨʷʜʢʫʚʘʪʠ ʥʘʟʚʠ ʭʽʤʽʯʥʠʭ 

ʩʧʦʣʫʢ ʽ ʟʨʦʙʠʪʠ ʾʭ ʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ ʭʽʤʽʢʽʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥ ʩʚʽʪʫ, ʦʙʨʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ï 

ʧʦʚôʷʟʫʚʘʪʠ ʥʘʟʚʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽʟ ʩʪʨʫʢʪʫ-

ʨʦʶ ʾʾ ʤʦʣʝʢʫʣʠ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʨʦʟʨʦʙ-

ʣʝʥʽ ʧʨʘʚʠʣʘ, ʩʫʢʫʧʥʽʩʪʴ ʷʢʠʭ ʥʘʟʠʚʘʶʪʴ ʭʽʤʽʯʥʦʶ 

ʥʦʤʝʥʢʣʘʪʫʨʦʶ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

 

 

 
 

 

 
 

ʄʘʣ. 3 ʃʘʫʨʠʥʦʚʫ ʢʠʩʣʦʪʫ 

ʚʧʝʨʰʝ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʟ 

ʣʠʩʪʷ ʣʘʚʨʦʚʦʛʦ ʜʝʨʝʚʘ 

(Lauraceae) 



ʈʽʚʝʥʴ ʉʊɸʅɼɸʈʊʋ 

 

23 
 

ʊʘʙʣʠʮʷ 1 

 

ʇʨʠʢʣʘʜʠ ʪʨʠʚʽʘʣʴʥʠʭ ʥʘʟʚ ʜʝʷʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

 

ʉʧʦʣʫʢʘ ʇʦʭʦʜʞʝʥʥʷ ʥʘʟʚʠ 

 

ʌʫʢʩʠʥ 

NH
2

+
NH

2

NH
2

CH
3

Cl

 
 

ʆʜʠʥ ʽʟ ʧʝʨʰʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʙʘʨʚʥʠʢʽʚ ʦʜʝʨʞʘʚ                  

ʗ. ʅʦʪʘʥʩʦʥ ʫ  1856 ʨ.  

ʂʦʣʽʨ ʾʾ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʟ   

ʧʦʜʽʙʥʠʡ ʜʦ ʢʦʣʴʦʨʫ ʢʚʽʪʽʚ 

ʬʫʢʩʽʾ (Fuchsia) (ʤʘʣ. 4).  

ɿʚʽʜʩʠ ʽ ʥʘʟʚʘ.  

 

 

 

 
ʄʘʣ. 4. ʂʚʽʪʢʠ ʬʫʢʩʽ 

 

ɼʝʨʝʚʥʠʡ ʩʧʠʨʪ 

CH3OH 

ɿʜʘʚʥʘ ʜʦʙʫʚʘʣʠ ʟ ʜʝʨʝʚʠʥʠ ʤʝʪʦʜʦʤ ʩʫʭʦʾ ʧʝʨʝʛʦʥʢʠ.  

ʉʫʯʘʩʥʠʡ ʤʝʪʦʜ ï ʩʠʥʪʝʟ ʤʝʪʘʥʦʣʫ. 

ʊʽʦʬʝʥ 

S  

ʅʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʩʫʣʴʬʫʨʦʚʤʽʩʥʠʭ ʛʝʪʝʨʦʮʠʢʣʽʯʥʠʭ ʩʧʦʣʫʢ. 

ʅʘʟʚʘ ʟʫʤʦʚʣʝʥʘ ʧʦʜʽʙʥʽʩʪʶ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟ ʙʝʥʟʝ-

ʥʦʤ (ʩʪʘʨʘ ʥʘʟʚʘ çʬʝʥè, ʟʚʽʜʢʠ ʽ ʥʘʟʚʘ ʨʘʜʠʢʘʣʘ (ʟʘʤʽʩʥʠʢʘ) 

çʬʝʥʽʣè, ʱʦ ʚʞʠʚʘʻʪʴʩʷ ʡ ʜʦʩʽ). 

 

 

ʊʘʙʣʠʮʷ 2 

ʇʨʠʢʣʘʜʠ ʪʨʠʚʽʘʣʴʥʠʭ ʥʘʟʚ ʜʝʷʢʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ 

 

ʉʧʦʣʫʢʘ ʇʦʭʦʜʞʝʥʥʷ ʥʘʟʚʠ 

ʉʦʜʘ 

ʅʘʟʚʘ ʙʘʛʘʪʴʦʭ ʩʧʦʣʫʢ ʅʘʪʨʽʶ (Sodium). ʇʦʭʦʜʠʪʴ ʚʽʜ       

ʨʦʩʣʠʥʠ Solsola Soda, ʽʟ ʟʦʣʠ ʷʢʦʾ ʜʦʙʫʚʘʣʠ ʢʘʨʙʦʥʘʪ        

ʥʘʪʨʽʶ. ɺʠʨʽʟʥʷʶʪʴ ʢʘʫʩʪʠʯʥʫ ʩʦʜʫ (NaOH), ʢʘʣʴʮʠʥʦʚʘʥʫ 

ʩʦʜʫ (Na2CO3), ʭʘʨʯʦʚʫ ʩʦʜʫ (NaHCO3) 

ɾʦʚʪʘ ʢʨʦʚôʷʥʘ ʩʽʣʴ 

ʂʘʣʽʡ ʛʝʢʩʘʮʽʘʥʦʬʝʨʘʪ (ɯɯɯ) ʪʨʠʛʽʜʨʘʪ (K4[Fe(CN)6] Ŀ 3H2O) 

ʨʘʥʽʰʝ ʜʦʙʫʚʘʣʠ, ʩʧʣʘʚʣʷʶʯʠ ʢʨʦʚ ʪʚʘʨʠʥ, ʧʦʪʘʰ (K2CO3) ʽ 

ʟʘʣʽʟʥʫ ʪʠʨʩʫ 

ɻʣʘʫʙʝʨʦʚʘ ʩʽʣʴ 

ʅʘʪʨʽʡ ʩʫʣʴʬʘʪ ʜʝʢʘʛʽʜʨʘʪ (Na2SO4 Ŀ 10H2O) ʫʧʝʨʰʝ ʚʠʷʚʠʚ 

ʫ ʩʢʣʘʜʽ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ, ʘ ʧʦʪʽʤ ʦʜʝʨʞʘʚ ʚʟʘʻʤʦʜʽʻʶ ʩʫʣʴ-

ʬʘʪʥʦʾ ʢʠʩʣʦʪʠ ʟ ʥʘʪʨʽʡ ʭʣʦʨʠʜʦʤ ʥʽʤʝʮʴʢʠʡ ʭʽʤʽʢ ʽ ʣʽʢʘʨ  

ʁ. ʈ. ɻʣʘʫʙʝʨ ʫ XVIII  ʩʪ. 
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ʉʠʩʪʝʤʘʪʠʯʥʘ (ʤʽʞʥʘʨʦʜʥʘ) ʥʦʤʝʥʢʣʘʪʫʨʘ. ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩ,̫ 

ʦʜʥ̔̒ ʶ ʟ ʛʦʣʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʥʘʟʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʻ ʾʭʥʷ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ.        

ɿ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʨʦʟʙʽʞʥʦʩʪʽ ʚ ʥʘʟʚʘʭ ʨʝʯʦʚʠʥ, ʥʘ ʄʽʞʥʘʨʦʜʥʦʤʫ ʢʦʥʛʨʝʩʽ 

ʭʽʤʽʢʽʚ, ʱʦ ʚʽʜʙʫʚʩʷ ʚ ʇʘʨʠʞʽ ʚ 1889 ʨ., ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʦʤʽʩʽ,ʁ ʷʢʘ ʤʘʣʘ         

ʨʦʟʨʦʙʠʪʠ ʻʜʠʥʽ ʥʦʤʝʥʢʣʘʪʫʨʥʽ (ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ) ʧʨʘʚʠʣʘ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʢʦʤʽʩʽʾ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʢʦʥʛʨʝʩʽ ʚ ɾʝʥʝʚʽ ʚ 1892ʨ. ɾʝʥʝʚʩʴʢʘ ʥʦʤʝʥʢʣʘ-

ʪʫʨʘ ʟʘʢʣʘʣʘ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʥʘʟʚ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ   

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʩʴʦʛʦʜʥ.̔  
ʉʠʩʪʝʤʘʪʠʯʥʦʶ ʥʘʟʠʚʘʶʪʴ ʥʦʤʝʥʢʣʘʪʫʨʫ, ʱʦ ʙʫʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʦ   

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʘʩʽʜʘʥʥʽ ʄʽʞʥʘʨʦʜʥʦʾ ʩʧʽʣʢʠ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʠʢʣʘʜʥʦʾ ʭʽʤʽʾ 

(IUPAC), ʱʦ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʇʘʨʠʞʽ ʚ 1957 ʨ.  

ʋ ʦʩʥʦʚʫ ʮʽʻʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʦʢʣʘʜʝʥʦ ʥʘʟʚʠ ʩʧʦʣʫʢ ʛʦʤʦʣʦʛʽʯʥʦʛʦ ʨʷʜʫ  

ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʘʣʢʘʥʽʚ) ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ, ʪʦʙʪʦ ʪʠʭ, ʱʦ ʤʘʶʪʴ      

ʥʝʨʦʟʛʘʣʫʞʝʥʠʡ ʣʘʥʮʶʛ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ. ʋʩʽ ʬʨʘʛʤʝʥʪʠ, ʱʦ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ ʜʦ 

ʮʦɹʛʦ ʣʘʥʮʶʛʘ, ʥʘʟʠʚʘʶʪʴ ʟʛʽʜʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʫʛʣʝʚʦʜʥʝʚʠʤʠ ʟʘʤʽʩʥʠʢʘʤʠ. 

ʅʘʟʚʠ ʟʘʤʽʩʥʠʢʽʚ ʫʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ ʟʘʤʽʱʝʥʥʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʘʣʢʘʥʽʚ    

ʩʫʬʽʢʩʘ ïʘʥ ʥʘ ʩʫʬʽʢʩ ïʠʣ, ʘʙʦ ï̔ ʣ (ʧʽʩʣʷ ʧʨʠʛʦʣʦʩʥʠʭ ʙ, ʚ, ʢ, ʣ, ʤ, ʥ, ʧ, ʬ, ʭ), ʯʠ 

ʾʣ ʧʽʩʣʷ ʛʦʣʦʩʥʠʭ. ʅʘʟʚʠ ʘʣʢʘʥʽʚ ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ ʚʘʤ ʫʞʝ ʚʽʜʦʤʽ. ɿ ʥʠʤʠ ʚʠ 

ʦʟʥʘʡʦʤʠʣʠʩʷ ʚ 9 ʢʣʘʩʽ, ʚʠʚʯʘʶʯʠ ʪʝʤʫ çʅʘʡʚʘʞʣʠʚʽʰʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠè. 

ʇʨʠʛʘʜʘʡʪʝ ʾʭʥ ̔ʥʘʟʚʠ, ʘ ʪʘʢʦʞ ʥʘʟʚʠ ʫʪʚʦʨʶʚʘʥʠʭ ʥʠʤʠ ʟʘʤʽʩʥʠʢʽʚ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʷ 3 

ʋʪʚʦʨʝʥʥʷ ʥʘʟʚ ʟʘʤʽʩʥʠʢʽʚ ʩʧʦʣʫʢ ʛʦʤʦʣʦʛʽʯʥʦʛʦ ʨʷʜʫ ʤʝʪʘʥʫ 

 

ʅʘʟʚʘ ʩʧʦʣʫʢʠ 
ʍʽʤʽʯʥʘ ʬʦʨʤʫʣʘ 

ʅʘʟʚʘ ʟʘʤʽʩʥʠʢʫ 
ʩʧʦʣʫʢʠ ʨʘʜʠʢʘʣʘ 

ʄʝʪʘʥ CH4 CH3 ʄʝʪʠʣ 

ɽʪʘʥ C2H6 C2H5 ɽʪʠʣ 

ʇʨʦʧʘʥ C3H8 C3H7 ʇʨʦʧ̔ʣ 

ɹʫʪʘʥ C4H10 C4H9 ɹʫʪʠʣ 

ʇʝʥʪʘʥ C5H12 C5H11 ʇʝʥʪʠʣ 

ɻʝʢʩʘʥ C6H14 C6H13 ɻʝʢʩʠʣ 

ɻʝʧʪʘʥ C7H16 C7H15 ɻʝʧʪʠʣ 

ʆʢʪʘʥ C8H18 C8H17 ʆʢʪʠʣ 

ʅʦʥʘʥ C9H20 C9H19 ʅʦʥ̔ʣ 

ɼʝʢʘʥ C10H22 C10H21 ɼʝʢ̔ʣ 

     

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ! ʑʦʙ ʩʢʣʘʩʪʠ ʥʘʟʚʫ ʥʘʩʠʯʝʥʦʛʦ ʚʫʛʣʝʚʦʜʥʶ ʟʘ ʩʠʩʪʝʤʘ-

ʪʠʯʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ, ʪʨʝʙʘ ʜʽʷʪʠ ʟʘ ʪʘʢʠʤ ʘʣʛʦʨʠʪʤʦʤ. 
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ɸʣʛʦʨʠʪʤ ʥʘʜʘʥʥʷ ʥʘʟʚʠ ʥʘʩʠʯʝʥʦʤʫ ʚʫʛʣʝʚʦʜʥʝʚʽ 

 ʟʘ ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ. 

 

1. ʆʙʨʘʪʠ ʥʘʡʜʦʚʰʠʡ ʪʘ ʥʘʡʙʽʣʴʰ ʨʦʟʛʘʣʫʞʝʥʠʡ ʣʘʥʮʶʛ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ. 

ɺʽʥ ʙʫʜʝ ʦʩʥʦʚʦ  ʁʥʘʟʚʠ ʩʧʦʣʫʢʠ ʽ ʥʘʟʚʘʥʠʡ ʷʢ ʘʣʢʘʥ ʟ ʚʽʜʧʦʚʽʜʥʦʶ        

ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ.  

2. ɺʠʟʥʘʯʠʪʠ ʚʩʽ ʬʨʘʛʤʝʥʪʠ ʤʦʣʝʢʫʣʠ, ʱʦ ʥʝ ʧʦʪʨʘʧʠʣʠ ʜʦ ʛʦʣʦʚʥʦʛʦ       

ʣʘʥʮʶʛʘ. ɺʦʥʠ ʚʚʘʞʘʪʠʤʫʪʴʩʷ ʟʘʤʽʩʥʠʢʘʤʠ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ ʽ ʦʪʨʠʤʘʶʪʴ 

ʥʘʟʚʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʟʘʣʠʰʢʽʚ. 

3. ʇʨʦʥʫʤʝʨʫʚʘʪʠ ʘʪʦʤʠ ʂʘʨʙʦʥʫ ʛʦʣʦʚʥʦʛʦ ʣʘʥʮʶʛʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʙʦʢʫ, 

ʱʦ ʥʘʡʙʣʠʞʯʠʡ ʜʦ ʙʽʣʴʰʦʩʪʽ ʟʘʤʽʩʥʠʢʽʚ. 

4. ɿʘʧʠʩʘʪʠ ʥʘʟʚʠ ʟʘʤʽʩʥʠʢʽʚ ʫ ʘʙʝʪʢʦʚʦʤʫ ʧʦʨʷʜʢʫ, ʧʦʧʝʨʝʜʫ ʯʝʨʝʟ ʜʝʬʽʩ 

ʫʢʘʟʫʶʯʠ ʥʦʤʝʨ ʘʪʦʤʘ ʂʘʨʙʦʥʫ, ʙʽʣʷ ʷʢʦʛʦ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ. ʅʘʟʚʠ    

ʦʜʥʘʢʦʚʠʭ ʟʘʤʽʩʥʠʢʽʚ ʥʝ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʘ ʜʦ ʥʠʭ ʜʦʜʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ 

ʧʨʝʬʽʢʩʠ: ʜʠ- (ʧʝʨʝʜ ʛʦʣʦʩʥʠʤ) ʘʙʦ ʜ-̔ (ʧʝʨʝʜ ʛʦʣʦʩʥʠʤ) (ʜʚʘ), ʪʨʠ- (ʪʨʠ), 

ʪʝʪʨʘ- (ʯʦʪʠʨʠ) ʪʦʱʦ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ. ʇʨʝʬʽʢʩ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʧʦʨʷʜʦʢ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʤʽʩʥʠʢʘ ʚ ʧʝʨʝʣʽʢʫ.  

 

ʂʨʽʤ ʪʦʛʦ, ʜʘʶʯʠ ʩʠʩʪʝʤʘʪʠʯʥʫ ʥʘʟʚʫ ʩʧʦʣʫʮʽ, ʥʝ ʟʘʙʫʚʘʡʪʝ, ʱʦ:  

¶ ʥʦʤʝʨʠ ʘʪʦʤʽʚ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʢʦʤʘʤʠ; 

¶ ʷʢʱʦ ʙʽʣʷ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʘʪʦʤʘ ʂʘʨʙʦʥʫ ʨʦʟʤʽʱʫʶʪʴʩʷ ʜʚʘ ʦʜʥʘ-

ʢʦʚʠʭ ʟʘʤʽʩʥʠʢʠ, ʪʦ ʥʦʤʝʨ ʫʢʘʟʫʶʪʴ ʜʚʽʯʽ; 

¶ ʥʘʟʚʘ ʩʧʦʣʫʢʠ ʧʠʰʝʪʴʩʷ ʚ ʦʜʥʝ ʩʣʦʚʦ. 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʩʢʣʘʜʘʥʥʷ ʥʘʟʚʠ ʩʧʦʣʫʢʠ, ʤʦʣʝʢʫʣʘ ʷʢʦʾ ʤʘʻ ʪʘʢʫ 

ʩʪʨʫʢʪʫʨʫ: 

H3C CH CH CH CH2 CH

CH2CH3

CH3

CH3 CH2

CH3

CH2 CH2
CH

CH3

CH3

 
ʉʢʦʨʠʩʪʘʻʤʦʩ ̫ʩʧʨʦʱʝʥʠʤ ʚʘʨʽʘʥʪʦʤ ʟʘʧʠʩʫ ʩʪʨʫʢʪʫʨʥʦʾ ʬʦʨʤʫʣʠ. ʋ ʥʽʡ ʭʽʤʽ-

ʯʥʠʤʠ ʩʠʤʚʦʣʘʤʠ ʧʦʟʥʘʯʝʥʦ ʣʠʰʝ ʢʽʥʮʝʚʽ ʘʪʦʤʠ ʂʘʨʙʦʥʫ ʽ ɻʽʜʨʦʛʝʥʫ. ʄʘʻʪʴʩʷ 

ʥʘ ʫʚʘʟʽ, ʱʦ ʽʥʰʽ ʘʪʦʤʠ ʂʘʨʙʦʥʫ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʢʫʪʘʭ ʤʽʞ ʩʭʝʤʘʪʠʯʥʦ ʧʦʟʥʘ-

ʯʝʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ.  
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ʋ ʥʘʜʘʥʽʡ ʩʪʨʫʢʪʫʨʽ ʥʘʡʜʦʚʰʽ ʣʘʥʮʶʛʠ 

ʤʘʶʪʴ ʧʦ 10 ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ, ʪʦʙʪʦ ʮʷ 

ʩʧʦʣʫʢʘ ʙʫʜʝ ʤʘʪʠ ʥʘʟʚʫ ʜʝʢʘʥ. ʉʝʨʝʜ 

ʥʠʭ ʦʙʠʨʘʻʤʦ ʣʘʥʮʶʛ ʘ, ʷʢʠʡ ʤʘʻ ʙʽʣʴʰʝ 

ʟʘʤʽʩʥʠʢʽʚ (ʻ ʥʘʡʨʦʟʛʘʣʫʞʝʥʽʰʠʤ) 

CH
3

CH
3

CH
3

CH
3

CH
3

CH
3

CH
3

 

ɺʠʟʥʘʯʘʻʤʦ ʟʘʤʽʩʥʠʢʠ. ʊʽ ʟ ʥʠʭ, ʱʦ    

ʤʽʩʪʷʪʴ ʧʦ ʦʜʥʦʤʫ ʘʪʦʤʫ ʂʘʨʙʦʥʫ        

ʚʽʜʧʦʚʽʜʥʦ ʦʪʨʠʤʘʶʪʴ ʥʘʟʚʫ ʤʝʪʠʣ,        

ʘ ʪʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ï ʝʪʠʣ 

CH
3

CH
3

CH
3

CH
3

CH
3

CH
3

CH
3

1

2
3

4 5 6
7

8

9
10

 

ʅʫʤʝʨʘʮʽʶ ʛʦʣʦʚʥʦʛʦ ʣʘʥʮʶʛʫ ʧʦʯʠʥʘ-

ʻʤʦ ʟʣʽʚʘ. ʊʘʢ ʟʘʤʽʩʥʠʢʠ ʦʪʨʠʤʘʶʪʴ   

ʤʝʥʰʽ ʥʦʤʝʨʠ (2, 3, 6, 9). 

ɿʘ ʫʢʨʘʾʥʩʴʢʦʶ ʘʙʝʪʢʦʶ ʟʘʤʽʩʥʠʢʠ 

ʟʘʡʤʫʪʴ ʫ ʥʘʟʚʽ ʪʘʢʠʡ ʧʦʨʷʜʦʢ: ʝʪʠʣ,  

ʧʦʪʽʤ ʤʝʪʠʣ. ʇʽʜʨʘʭʦʚʫʻʤʦ ʢʽʣʴʢʽʩʪʴ 

ʦʜʥʘʢʦʚʠʭ ʟʘʤʽʩʥʠʢʽʚ ʽ ʜʦʜʘʻʤʦ ʚʽʜʧʦʚʽ-

ʜʥʽ ʧʨʝʬʽʢʩʠ: ʜʽʝʪʠʣ, ʪʨʠʤʝʪʠʣ.  

 ʉʢʣʘʜʘʻʤʦ ʥʘʟʚʫ ʩʧʦʣʫʢʠ, ʚʢʘʟʫʶʯʠ 

ʥʦʤʝʨʠ ʘʪʦʤʽʚ, ʙʽʣʷ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ  

ʚʽʜʧʦʚʽʜʥʽ ʟʘʤʽʩʥʠʢʠ. 

 

ʅʘʟʚʘ ʩʧʦʣʫʢʠ ï  3,6-ʜ̔ʝʪʠʣ-2,4,9-ʪʨʠʤʝʪʠʣʜʝʢʘʥ. 

   

 

ʈʘʮʽʦʥʘʣʴʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ. ɺ ʾʾ ʦʩʥʦʚʫ ʧʦʢʣʘʜʝʥʦ ʥʘʟʚʠ ʥʘʡʧʨʦʩʪʽ-

ʰʠʭ ʩʧʦʣʫʢ ï ʨʦʜʦʥʘʯʘʣʴʥʠʢʽʚ ʛʦʤʦʣʦʛʽʯʥʠʭ ʨʷʜʽʚ, ʘ ʚʩʽ ʽʥʰʽ ʬʨʘʛʤʝʥʪʠ ʤʦʣʝ-

ʢʫʣʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʟʘʤʽʩʥʠʢʠ ʘʪʦʤʽʚ ɻʽʜʨʦʛʝʥʫ. ʈʘʮʽʦʥʘʣʴʥʽ ʥʘʟʚʠ ʨʝʯʦʚʠʥ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʧʘʜʢʘʭ, ʷʢʱʦ ʚʦʥʠ ʧʨʦʩʪʽʰʽ ʚʽʜ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʽ ʜʦʧʫʩʪʠʤʽ 

ʷʢ ʫ ʨʦʟʤʦʚʽ ʪʘʢ ʽ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ. ʋ ʪʘʙʣ. 4 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʥʘʟʚ      

ʜʝʷʢʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʟʘ ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ ʚʠʜʘʤʠ ʥʦʤʝʥʢʣʘʪʫʨʠ.  

 

ʊʘʙʣʠʮʷ 4 

ʇʨʠʢʣʘʜʠ ʥʘʟʚ ʜʝʷʢʠʭ ʩʧʦʣʫʢ ʟʘ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʥʦʤʝʥʢʣʘʪʫʨʠ 

 

ʈʦʜʦʥʘʯʘʣʴʥʠʢ 

ʛʦʤʦʣʦʛʽʯʥʦʛʦ 

ʨʷʜʫ 

ʉʧʦʣʫʢʘ 

ʅʘʟʚʘ 

 

ʊʨʠʚʽʘʣʴʥʘ  

 

 

ʉʠʩʪʝʤʘʪʠʯʥʘ 

 

ʈʘʮʽʦʥʘʣʴʥʘ  

ʄʝʪʘʥ 

CH4 

 

CH
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3
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3

 

- 2-ʄʝʪʠʣʙʫʪʘʥ 
ɼʠʤʝʪʠʣʝʪʠʣ-

ʤʝʪʘʥ 

ɽʪʝʥ 

H2C=CH2 
F2C=CF2 ʊʝʬʣʦʥ 

1,1,2,2 -

ʊʝʪʨʘʬʣʫʦʨʝʪʝʥ 
ʊʝʪʨʘʬʣʫʦʨʝʪʝʥ 

ʂʘʨʙʽʥʦʣ 

CH3OH 
CH3CH2OH 

ɺʠʥʥʠʡ 

ʩʧʠʨʪ 
ɽʪʘʥʦʣ ʄʝʪʠʣʢʘʨʙʽʥʦʣ 

ʂʝʪʦʥ 

H2C=O 

CH
3

CH
3

O
 

ɸʮʝʪʦʥ ʇʨʦʧʘʥʦʥ ɼʠʤʝʪʠʣʢʝʪʦʥ 

 

  

ʉʠʩʪʝʤʘʪʠʯʥʽ ʥʘʟʚʠ ʽʥʰʠʭ ʢʣʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʩʘ-

ʤʠʤʠ ʧʨʠʥʮʠʧʘʤʠ, ʷʢ ʽ ʥʘʩʠʯʝʥʠʭ. ɺ̔ ʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʣʠʰʝ ʫ ʚʠʙʦʨʽ ʛʦʣʦʚʥʦʛʦ 

ʣʘʥʮʶʛʘ. ʊʘʢ, ʷʢʱʦ ʤʠ ʩʢʣʘʜʘʻʤʦ ʥʘʟʚʫ ʩʧʦʣʫʢʠ, ʚ ʢʘʨʙʦʥʦʚʦʤʫ ʣʘʥʮʶʛʫ ʷʢʦʾ 

 ̒ʦʜʠʥ ʧʦʜʚʽʡʥʠʡ ʟʚôʷʟʦʢ (ʘʣʢʝʥʫ), ʪʦ ʛʦʣʦʚʥʠʤ  ʙʫʜʝ ʦʙʨʘʥʠʡ ʥʘʡʜʦʚʰʠʡ ʽ 

ʥʘʡʙʽʣʴʰ ʨʦʟʛʘʣʫʞʝʥʠʡ ʣʘʥʮʶʛ, ʟ ʧʦʜʚʽʡʥʠʤ ʟʚôʷʟʢʦʤ. ʅʫʤʝʨʘʮʽʷ ʘʪʦʤʽʚ ʂʘʨ-

ʙʦʥʫ ʙʫʜʝ ʥʘʧʨʷʤʣʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʦʜʚʽʡʥʠʡ ʟʚôʷʟʦʢ ʧʦʯʠʥʘʚʩʷ ʚʽʜ ʘʪʦ-

ʤʘ ʟ ʥʘʡʤʝʥʰʠʤ ʥʦʤʝʨʦʤ. ɸʥʘʣʦʛʽʯʥʦ ʜʽʻʤʦ, ʩʢʣʘʜʘʶʯʠ ʥʘʟʚʠ ʘʣʢʽʥʽʚ ï ʩʧʦʣʫʢ 

ʟ ʦʜʥʠʤ ʧʦʪʨʽʡʥʠʤ ʟʚôʷʟʢʦʤ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʩʪʨʫʢʪʫʨʥʠʭ ʬʦʨʤʫʣ 

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 
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ʤʦʣʝʢʫʣ 2-ʝʪʠʣ-5-ʤʝʪʠʣʛʝʧʪ-1-ʝʥʫ (a) ʽ  5-ʤʝʪʠʣ-4-ʧʨʦʧʽʣʦʢʪ-2-ʠʥʫ (b): 
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a b  
ʋ ʥʘʟʚʘʭ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (ʘʨʝʥʽʚ) ʛʦʣʦʚʥʠʤ ʣʘʥʮʶʛʦʤ ʻ ʙʝʥʟʝ-

ʥʦʚʝ ʢʽʣʴʮʝ. ʅʫʤʝʨʘʮʽ ʁʧʦʯʠʥʘʪʁʴ ʟ ʘʪʦʤʘ ʂʘʨʙʦʥʫ, ʙʽʣʷ ʷʢʦʛʦ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʩʪʘʨʰʠʡ ʟʘʤʽʩʥʠʢ, ʽ ʩʧʨʷʤʦʚʫʶʪʴ ʧʦ ʢʦʣʫ ʚ ʙʽʢ ʥʘʡʙʣʠʞʯʦʛʦ ʟʘʤʽʩʥʠʢʘ. ʇʨʦʪʝ 

ʯʘʩʪʽʰʝ, ʷʢʱʦ ʙʝʥʟʝʥ ʤʘʻ ʪʽʣʴʢʠ ʜʚʘ ʟʘʤʽʩʥʠʢʠ, ʜʣʷ ʚʢʘʟʫʚʘʥʥʷ ʾʭʥʴʦʛʦ ʧʦʣʦ-

ʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʥʦʤʝʨʠ ʘʪʦʤʽʚ, ʘ ʧʨʝʬʽʢʩʠ ʛʨʝʮʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ: 

ʦʨʪʦ (ʧʨʷʤʠʡ), ʤʝʪʘ (ʧʽʩʣʷ, ʤʽʞ), ʧʘʨʘ (ʥʘʚʧʨʦʪʠ). ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʫ ʥʘʧʠʩʘʥʥʽ 

ʥʘʟʚʠ ʩʧʦʣʫʢʠ ʾʭ ʧʦʟʥʘʯʘʶʪʴ ʦʜʥʽʻʶ ʣʽʪʝʨʦʶ. ʅʘʧʨʠʢʣʘʜ, 1,2-ʜʠʤʝʪʠʣʙʝʥʟʝʥ, 

ʘʙʦ ʦ-ʢʩʠʣʝʥ (a); 1,3-ʜʠʤʝʪʠʣʙʝʥʟʝʥ ʘʙʦ ʤ-ʢʩʠʣʝʥ (b); 1,4-ʜʠʤʝʪʠʣʙʝʥʟʝʥ, ʘʙʦ       

ʧ-ʢʩʠʣʝʥ (c): 
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ɯʥʢʦʣʠ ʥʘʟʚʠ, ʱʦ ʩʢʣʘʣʠʩʷ ʽʩʪʦʨʠʯʥʦ, ʚʪʨʘʯʘ-

ʶʪʴ ʩʚʦʻ ʧʝʨʰʝ ʩʤʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʟʘʣʠʰʘʶʪʴʩʷ 

ʚ ʭʽʤʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʯʝʨʝʟ ʪʝ, ʱʦ ʜʦ ʥʠʭ ʟʚʠʢʣʠ. ʋ 

1882 ʨ. ʧʨʦʬʝʩʦʨ ʎʶʨʽʭʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʢʫʤʫ ɺʽʢʪʦʨ 

ʄʝʡʻʨ ʯʝʨʛʦʚʠʡ ʨʘʟ ʧʨʦʚʦʜʠʚ ʜʝʤʦʥʩʪʨʘʮʽʶ ʽʥʜʦʬʝ-

ʥʽʥʦʚʦʾ ʨʝʘʢʮʽʾ. ʋ ʩʘʤʽʡ ʥʘʟʚʽ ʮʽʻʾ ʨʝʘʢʮʽʾ ʟʘʢʣʘʜʝʥʦ, 

ʱʦ ʚʦʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʞ ʧʦʭʽʜʥʠʤ ʽʥʜʦʣʫ (ʽʟʘʪʠ-

ʥʦʤ)  ̔ʬʝʥʦʤ (ʩʪʘʨʘ ʥʘʟʚʘ ʙʝʥʟʝʥʫ). ɸʣʝ ʩʠʨʦʛʦ ʙʝʥ-

ʟʝʥʫ, ʷʢʠʡ ɺ. ʄʝʡʻʨ ʟʘʚʞʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʜʣʷ ʜʝ-

ʤʦʥʩʪʨʘʮʽʾ, ʚ ʥʴʦʛʦ ʥʝ ʙʫʣʦ. ʑʦʙ ʥʝ ʚʽʜʤʽʥʷʪʠ ʝʢʩ-

ʧʝʨʠʤʝʥʪ, ʧʨʦʬʝʩʦʨ ʚʠʨʽʰʠʚ ʜʦʙʫʪʠ ʙʝʥʟʝʥ ʜʝʢʘʨ-

ʙʦʢʩʠʣʶʚʘʥʥʷʤ ʙʝʥʟʝʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɸʣʝ ʧʽʜ ʯʘʩ ʜʝ-

ʤʦʥʩʪʨʘʮʽʾ ʨʦʟʯʠʥ ʥʝ ʥʘʙʫʚ ʦʯʽʢʫʚʘʥʦʛʦ ʩʠʥʴʦʛʦ ʟʘ-

ʙʘʨʚʣʝʥʥʷ. ɸʥʘʣʽʟʫʶʯʠ ʥʝʚʜʘʣʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, 

ɺ. ʄʝʡʻʨ ʚʠʷʚʠʚ ʫ ʩʠʨʦʤʫ ʙʝʥʟʝʥʽ ʥʝʚʝʣʠʯʢʫ ʜʦʤʽʰ-

ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ 

 

ɺʽʢʪʦʨ ʄʝʡʻʨ 

(1848 ï 1897) 

ʅʽʤʝʮʴʢʠʡ ʭʽʤʽʢ-ʦʨʛʘʥʽʢ  
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ʢʫ ʥʝʚʽʜʦʤʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʟʘ ʩʚʦʾʤʠ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʫʣʘ ʙʣʠʟʴʢʘ ʜʦ 

ʙʝʥʟʝʥʫ, ʽ ʪʦʤʫ ʾʾ ʥʝ ʤʦʞʥʘ ʙʫʣʦ ʚʠʜʽʣʠʪʠ ʟʚʠʯʘʡʥʦʶ ʧʝʨʝʛʦʥʢʦʶ. ɺʽʜʢʨʠʪʘ ʨʝ-

ʯʦʚʠʥʘ ʜʽʩʪʘʣʘ ʥʘʟʚʫ ʪʽʦʬʝʥ (ʚʽʜ ʪʽʦ ï ʉʫʣʴʬʫʨ, ʬʝʥ ï ʙʝʥʟʝʥ), ʽ ʚʠʷʚʠʣʦʩʷ ʱʦ 

ʩʘʤʝ ʚʦʥʘ, ʘ ʥʝ ʙʝʥʟʝʥ, ʨʝʘʛʫʻ ʟ ʽʟʘʪʽʥʦʤ, ʟʘʙʘʨʚʣʶʶʯʠ ʨʦʟʯʠʥ ʫ ʩʠʥʽʡ ʢʦʣ̔ʨ. 

ʊʘʢ ʷʢʽʩʥʘ ʨʝʘʢʮʽʷ ʥʘ ʙʝʥʟʝʥ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʷʢʽʩʥʫ ʨʝʘʢʮʽʶ ʥʘ ʪʽʦʬʝʥ, ʘ ʥʘʟʚʘ 

ʨʝʘʢʮʽʾ ʟʘʣʠʰʠʣʘʩʷ ʥʝʟʤʽʥʥʦʶ ʽ ʚʞʠʚʘʻʪʴʩʷ ʜʦ ʪʝʧʝʨ.  

× ʇʦʭʦʜʞʝʥʥʷ ʪʨʠʚʽʘʣʴʥʠʭ ʥʘʟʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

× ʇʨʘʚʠʣʘ ʫʪʚʦʨʝʥʥʷ ʥʘʟʚ ʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʟʘ ʩʠʩʪʝʤʘʪʠʯʥʦʶ 

 ʥʦʤʝʥʢʣʘʪʫʨʦʶ. 

× ɿʥʘʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ IUPAC ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʭʽʤʽʯʥʦʾ 

ʥʘʫʢʠ. 

× ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

 

6.  ʅʘʟʚ̔ʪʴ ʥʘʚʝʜʝʥ ̔ʩʧʦʣʫʢʠ ʟʘ ʤʽʞʥʘʨʦʜʥʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ:  
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7.  ʅʘʧʠʰʽʪʴ ʩʪʨʫʢʪʫʨʥʫ ʬʦʨʤʫʣʫ ʦʨʛʘʥʽʯʥʦʾ ʩʧʦʣʫʢʠ ʟʘ ʾ ʾʥʘʟʚʦʶ: 

ʘ)   2-ʤʝʪʠʣʙʫʪʘʥ; 

b) 2,2,4-ʪʨʠʤʝʪʠʣʧʝʥʪʘʥ; 

c) 3-ʝʪʠʣ-3,5-ʜʠʤʝʪʠʣʦʢʪʘʥ. 

  

 ʇʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

 ɿʘʚʜʘʥʥʷ 
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5. ɹʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ:  

¶ ʚʤʽʩʪʦʤ ʆʢʩʠʛʝʥʫ (ʦʢʩʠʛʝʥʦʚʤʽʩʥʽ, ʙʝʟʦʢʩʠʛʝʥʥʽ); 

¶ ʤʘʩʦʶ ʤʦʣʝʢʫʣʠ (ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ, ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ); 

¶ ʙʫʜʦʚʦʶ ʢʘʨʢʘʩʘ ʤʦʣʝʢʫʣʠ ʪʘ ʝʣʝʤʝʥʪʥʠʤ ʩʢʣʘʜʦʤ (ʣʽʥʽʡʥʽ, ʢʘʨʙʦʮʠʢʣʽʯʥʽ, 

ʛʝʪʝʨʦʮʠʢʣʽʯʥʽ) ʪʦʱʦ.  

ɸʣʝ ʥʘʡʩʫʯʘʩʥʽʰʦʶ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ. ɿ ʢʫʨʩʫ 

ʭʽʤʽʾ 9 ʢʣʘʩʫ ʚʠ ʚʞʝ ʟʥʘʻʪʝ ʧʨʦ ʪʘʢʽ ʢʣʘʩʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʷʢ ʩʧʠʨʪʠ, ʱʦ 

ʤʘʶʪʴ ʛʽʜʨʦʢʩʠʣʴʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʛʨʫʧʫ (ïʆʅ); ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ ï ʩʧʦʣʫʢʠ 

ʟ ʢʘʨʙʦʢʩʠʣʴʥʦʶ  ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʛʨʫʧʦʶ (ïʉʆʆʅ); ʘʤʽʥʠ ï ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫ-

ʢʠ, ʱʦ ʤʘʶʪʴ ʫ ʩʢʣʘʜʽ ʤʦʣʝʢʫʣʠ ʭʘʨʘʢʪʝʨʥʠʡ ʬʨʘʛʤʝʥʪ (ïNH2); ʚʘʤ ʚʽʜʦʤʽ ʚʣʘʩ-

ʪʠʚʦʩʪ ̔ʬʦʨʤʽʣʴʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʛʨʫʧʠ (ïʉʅʆ) (ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʦʣʝʢʫʣʠ 

ʛʣʶʢʦʟʠ), ʱʦ ʚʠʟʥʘʯʘʻ ʥʘʣʝʞʥʽʩʪʴ ʩʧʦʣʫʢ ʜʦ ʢʣʘʩʫ ʘʣʴʜʝʛʽʜʽʚ. ʋʟʘʛʘʣʴʥʠʚʰʠ ʮʽ 

ʟʥʘʥʥʷ, ʤʠ ʚʠʚʯʠʤʦ ʢʽʣʴʢʘ ʢʣʘʩʽʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʨʦʟʛʣʷʜʘʶʯʠ ʾʭ ʷʢ ʘʥʘʣʦʛʠ 

ʜʦʙʨʝ ʚʽʜʦʤʠʭ ʚʘʤ ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

 

ʇʦʭʽʜʥʽ ʚʦʜʠ (ʅ-ʆ-H)  

ʉʧʠʨʪʠ (R-ʆ-H). ʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʚ ʷʢʠʭ ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʟʘʣʠʰʦʢ ʩʧʦ-

ʣʫʯʝʥʠʡ ʟ ʦʜʥʽʻʶ ʯʠ ʢʽʣʴʢʦʤʘ ʛʽʜʨʦʢʩʠʣʴʥʠʤʠ ʛʨʫʧʘʤʠ, ʥʘʟʠʚʘʶʪʴ ʩʧʠʨʪʘʤʠ. 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʚʠʨʽʟʥʷʶʪʴ ʦʜʥʦ, ʜʚʦ ʪʘ ʙʘʛʘʪʦʘʪʦʤʥʽ ʩʧʠʨʪʠ. 

ʇʝʨʰʽ 15 ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʦʜʥʦʘʪʦʤʥʠʭ ʩʧʠʨʪʽʚ ï ʮʝ ʨʽʜʠʥʠ, ʱʦ ʣʝʛʰʽ ʟʘ ʚʦʜʫ.    

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ʩʧʠʨʪʽʚ ʾʭ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʉʧʝʮʠʬʽʯʥʽ ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʠʨʪʽʚ ʟʫʤʦʚʣʝʥʽ ʢʠʩʣʦʪʥʽʩʪʶ (ʟʜʘʪʥʽʩʪʶ 

ʚʽʜʱʝʧʣʶʚʘʪʠ ʘʪʦʤ ɻʽʜʨʦʛʝʥʫ) ʛʽʜʨʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʘʪʦʤʥʦʩʪʽ 

ʩʧʠʨʪʽʚ ʢʠʩʣʦʪʥʽʩʪʴ ʛʽʜʨʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʊʘʢ, ʦʜʥʦʘʪʦʤʥʽ ʩʧʠʨʪʠ 

ʫʪʚʦʨʶʶʪʴ ʩʦʣʽ ʣʠʰʝ ʟ ʘʢʪʠʚʥʠʤʠ ʤʝʪʘʣʘʤʠ: 
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ʂʠʩʣʦʪʥʽʩʪʴ ʜʚʦʭʘʪʦʤʥʠʭ ʩʧʠʨʪʽʚ ʚʠʱʘ, ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʦʣʽ ʟ ʣʫʛʘʤʠ ʽ 

ʥʘʚʽʪʴ ʟ  ʥʝʨʦʟʯʠʥʥʠʤʠ ʦʩʥʦʚʘʤʠ. ʊʘʢ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ ʟ ʢʫʧʨʫʤ(ɯɯ) ʛʽʜʨʦʢ-

ʩʠʜʦʤ ʫʪʚʦʨʶʶʪʴʩʷ ʚʦʜʦʨʦʟʯʠʥʥʠʡ ʢʦʤʧʣʝʢʩ ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ, ʱʦ ʩʣʫʛʫʻ    

ʷʢʽʩʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʙʘʛʘʪʦʘʪʦʤʥʽ ʩʧʠʨʪʠ: 
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ʉʧʠʨʪʠ ï ʛʦʨʶʯʽ ʨʝʯʦʚʠʥʠ, ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʶʪʴʩʷ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ  ̔ʚʦʜʘ: 
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ʈʦʟʛʣʷʥʝʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʧʠʨʪʽʚ. 

 

ʄʝʪʘʥʦʣ, ʘʙʦ ʤʝʪʠʣʦʚʠʡ ʩʧʠʨʪ (ʜʝʨʝʚʥʠʡ ʩʧʠʨʪ, ʢʘʨʙʽʥʦʣ) CH3OH. ʇʨʦ-

ʟʦʨʘ ʙʝʟʙʘʨʚʥʘ ʨʽʜʠʥʘ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʩʧʠʨʪʦʚʠʤ ʟʘʧʘʭʦʤ. ɻʦʨʠʪʴ ʩʠʥʶʚʘʪʠʤ 

ʧʦʣʫʤôʷʤ. ʄʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ï ʜʫʞʝ ʦʪʨʫʡʥʘ ʨʝʯʦʚʠʥʘ, ʱʦ ʯʠʥʠʪʴ ʰʢʽʜʣʠʚʫ ʜʽʶ 

ʥʘ ʥʝʨʚʦʚʫ ʽ ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ. ʇʦʪʨʘʧʣʷʥʥʷ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 10 ʤʣ 

ʤʝʪʘʥʦʣʫ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʚʘʞʢʝ ʦʪʨʫʻʥʥʷ, ʥʘʚʽʪʴ ʩʣʽʧʦʪʫ; ʜʦʟʘ 25 ï 30 ʤʣ ʤʝ-

ʪʘʥʦʣʫ ʻ ʩʤʝʨʪʝʣʴʥʦʶ.  

ʋʧʝʨʰʝ ʤʝʪʘʥʦʣ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʱʝ ʚ ʩʝʨʝʜʠʥʽ 

XVII ʩʪ. ʈʦʙʝʨʪʦʤ ɹʦʡʣʝʤ (1627 ï 1691) ʧʽʜ ʯʘʩ       

ʚʠʚʯʝʥʥ ̫ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʛʦʥʢʠ ʜʝʨʝʚʠʥʠ.                      

ʋ 1857 ʨ. ʄʘʨʩʝʣʝʥ ɹʝʨʪʣʦ (1827 ï 1907) ʜʦʙʫʚ ʤʝʪʘ-

ʥʦʣ ʦʤʠʣʝʥʥʷʤ ʭʣʦʨʤʝʪʘʥʫ:  

CH
3

Cl CH
3
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ʄʝʪʠʣʦʚʠʡ ʩʧʠʨʪ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ    

ʚʠʨʦʙʥʠʮʪʚ ̔ ʬʦʨʤʘʣʴʜʝʛʽʜʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ  

ʢʘʨʙʘʤʽʜʥ ̔ʽ ʬʝʥʦʣʦʬʦʨʤʘʣʴʜʝʛʽʜʥ ̔ʩʤʦʣʠ, ʘ ʪʘʢʦʞ ʫ 

ʣʘʢʦʬʘʨʙʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ         

ʨʦʟʯʠʥʥʠʢʽʚ, ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʣʘʢʽʚ (ʤʘʣ.5). ʂʨʽʤ ʪʦʛʦ, 

ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʜʦʙʘʚʢʫ ʜʦ ʨʽʜʢʦʛʦ ʧʘʣʠʚʘ ʜʣʷ 

ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʥ̫ʥʷ. 

ɺ ʋʢʨʘʾʥʽ ʤʝʪʘʥʦʣ ʡ ʜʦ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪɹʩʷ ʜʣʷ çʜʝʥʘʪʫʨʘʮʽʾè ʝʪʘʥʦʣʫ. ɼʦʜʘʚʘʥʥʷ 5 %     

ʜʦʤʽʰʢʠ ʮʴʦʛʦ ʦʪʨʫʡʥʦʛʦ ʩʧʠʨʪʫ ʨʦʙʠʪʴ ʥʝʙʝʟʧʝʯʥʠʤ 

ʚʞʠʚʘʥʥʷ çʩʧʠʨʪʫ-ʜʝʥʘʪʫʨʘʪʫè.  

 

 

 
ʄʘʣ. 5.  ʉʧʠʨʪʦʚʽ ʣʘʢʠ  

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ      

ʧʦʢʨʠʪʪʷ ʜʝʨʝʚôʷʥʠʭ  

ʧʦʚʝʨʭʦʥʴ  

 

http://uk.wikipedia.org/wiki/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D1%96%D0%B4
http://uk.wikipedia.org/w/index.php?title=%D0%A4%D0%B5%D0%BD%D0%BE%D0%BB%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%B4%D0%B5%D0%B3%D1%96%D0%B4%D0%BD%D0%B0_%D1%81%D0%BC%D0%BE%D0%BB%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%94%D0%B2%D0%B8%D0%B3%D1%83%D0%BD_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D1%96%D1%88%D0%BD%D1%8C%D0%BE%D0%B3%D0%BE_%D0%B7%D0%B3%D0%BE%D1%80%D0%B0%D0%BD%D0%BD%D1%8F
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        ȫɘɆɓɔɑ, ʘʙʦ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ (ʚʠʥʥʠʡ ʩʧʠʨʪ, 

ʤʝʪʠʣʢʘʨʙʽʥʦʣ) CH3ïCH2ïOH. ɹʝʟʙʘʨʚʥʘ ʧʝʢʫʯʘ ʥʘ 

ʩʤʘʢ ʨʽʜʠʥʘ ʟʽ ʩʣʘʙʢʠʤ çʩʧʠʨʪʦʚʠʤè ʟʘʧʘʭʦʤ.      

ɽʪʘʥʦʣ ʛʦʨʠʪʴ, ʘ ʩʫʤʽʰ ʧʘʨʽʚ ʩʧʠʨʪʫ ʟ ʧʦʚʽʪʨʷʤ    

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʘ. ɼʽʷ ʥʘ ʦʨʛʘʥʽʟʤ ʥʝʚʝʣʠʢʠʭ        

ʜʦʟ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʧôʷʥʽʥʥʷ, ʚʝʣʠʢʠʭ ï ʜʦ ʦʪʨʫʻʥʥʷ.  

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʽʤʽʯʥʽʡ, ʧʘʨʬʫʤʝʨʥʦ-

ʢʦʩʤʝʪʠʯʥʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦ-

ʚʦʩʪ̔, ʚ ʤʝʜʠʮʠʥʽ. ɭ ʧʨʦʪʠʦʪʨʫʪʦʶ ʚʽʜ ʫʨʘʞʝʥʥʷ ʤʝ-

ʪʘʥʦʣʦʤ  ʪʘ ʝʪʠʣʝʥʛʣʽʢʦʣʝʤ. 

ʉʫʤʽʰ ʝʪʘʥʦʣʫ ʟ ʙʝʥʟʠʥʦʤ  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʷʢ ʧʘʣʠʚʦ, ʷʢʱʦ ʪʘʢʘ ʩʫʤʽʰ ʤʽʩʪʠʪʴ ʜʦ 20 % ʝʪʘʥʦʣʫ, 

ʪʦ ʚʦʥʘ ʧʨʠʜʘʪʥʘ ʜʣʷ ʚʩʽʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʆʩʪʘʥʥʽʤ   

ʯʘʩʦʤ ʨʦʟʧʦʯʘʪʦ ʚʠʧʫʩʢ ʜʚʠʛʫʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʙʝʥʟʠʥʽ ʤʘʨʢʠ ɽ85 (85 % ʝʪʘʥʦʣʫ). ʋ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ 

ʪʘʢʽ ʘʚʪʦʤʦʙʽʣʽ ʥʘʟʠʚʘʶʪʴ ʛʽʙʨʠʜʥʠʤʠ (ʤʘʣ. 6).    

ʇʘʣʠʚʦ ʪʘʢʦʛʦ ʩʢʣʘʜʫ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ.  

ȫɘɎɑɋɓɉɑɫɐɔɑɢ HOïCH2ïCH2ïOH (ʝʪʘʥ-

1,2-ʜʽʦʣ). ʅʘʡʧʨʦʩʪʽʰʠʡ ʜʚʦʘʪʦʤʥʠʡ ʩʧʠʨʪ. ɻʫʩʪʘ 

ʙʝʟʙʘʨʚʥʘ ʨʽʜʠʥʘ ʩʦʣʦʜʢʘ ʥʘ ʩʤʘʢ. ɼʫʞʝ ʦʪʨʫʡʥʠʡ!  

ɻʦʨʠʪʴ. ɿʤʽʰʫʻʪʴʩʷ ʟ ʚʦʜʦʶ ʽ ʩʧʠʨʪʘʤʠ ʚ ʙʫʜʴ-ʷʢʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. ɿʘʩʪʦʩʦʚʫʪ̒ʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ   

ʩʠʥʪʝʪʠʯʥʠʭ ʩʤʦʣ, ʰʪʫʯʥʦʛʦ ʚʦʣʦʢʥʘ, ʘʥʪʠʬʨʠʟʽʚ.  

ȩɑɫɜɋɖɎɓ (ʧʨʦʧʘʥ-1,2,3-ʪʨʠʦʣ). ʊʨʠʘʪʦʤʥʠʡ 

ʩʧʠʨʪ. ɻʫʩʪʘ ʙʝʟʙʘʨʚʥʘ ʨʽʜʠʥʘ, ʩʦʣʦʜʢʘ ʥʘ ʩʤʘʢ.      

ʋ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʛʣʽʮʝʨʠʥ ʦʜʝʨʞʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟ 

ʞʠʨʽʚ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʘʡʞʝ ʚ ʫʩʽʭ ʢʦʩʤʝʪʠʯʥʠʭ  

ʚʠʨʦʙʘʭ ʷʢ ʟʤôʷʢʰʫʚʘʣʴʥʠʡ ʟʘʩʽʙ, ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚ-

ʥʠʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʫʙʥʠʭ ʧʘʩʪ. ɺʽʥ 

ʥʝ ʟʘʩʠʭʘʻ, ʥʝ ʛʽʨʢʥʝ, ʟʘʤʝʨʟʘʻ ʟʘ ʜʫʞʝ ʥʠʟʴʢʠʭ     

ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʦʤʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʨʝʯʦʚʠʥʘ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʩʠʭʘʥʥʶ ʪʘ ʟʘʤʝʨʟʘʥʥʶ ʢʦʩʤʝʪʠʯ-

ʥʠʭ ʚʠʨʦʙʽʚ. ɻʣʽʮʝʨʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʧʘʨʬʫʤʝʨʽʾ 

ʪʘ ʬʘʨʤʘʮʽʾ ʷʢ ʟʤôʷʢʰʫʚʘʣʴʥʠʡ ʟʘʩʽʙ, ʚʽʥ ʩʣʫʛʫʻ   

ʦʩʥʦʚʦʶ ʤʘʟʝʡ, ʜʦʙʘʚʢʦʶ ʜʦ ʤʘʩʣʘ, ʫ ʭʘʨʯʦʚʽʡ    

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ï ʜʦʙʘʚʢʦʶ ʜʦ ʥʘʧʦʾʚ. ʋ ʰʢʽʨʷʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡʦʛʦ    

 
ʄʘʣ. 6 ɻʽʙʨʠʜʥʠʡ  

ʘʚʪʦʤʦʙʽʣʴ 

ʤʘʩʦʶ 700 ʢʛ ʩʧʦʞʠʚʘʻ 

 3,5 ï 4,0 ʣ ʧʘʣʠʚʘ ʥʘ 

100 ʢʤ, ʨʦʟʚʠʚʘʻ ʰʚʠʜ-

ʢʽʩʪʴ ʜʦ 120 ʢʤ./ʛʦʜ.  

ʉʘʣʦʥ ʨʦʟʨʘʭʦʚʘʥʠʡ  

ʥʘ 4 ʦʩʦʙʠ  

 

 
ʄʘʣ.7   ɸʥʪʠʬʨʠʟ  

ʤʽʩʪʠʪʴ ʚʽʜ 52 ʜʦ 66%   

ʝʪʠʣʝʥʛʣʽʢʦʣʶ  

 

 

  
ʄʘʣ.8  ʆʩʥʦʚʦʶ ʙʘʛʘʪʴʦʭ 

ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʻ 

ʛʣʽʮʝʨʠʥ 



ʈʽʚʝʥʴ ʉʊɸʅɼɸʈʊʋ 
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ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʷʞʽ ʽ ʰʢʽʨʠ ʟ ʤʝʪʦʶ ʾʭ ʟʤôʷʢʰʝʥʥʷ ʡ ʥʘʜʘʥʥʷ     

ʝʣʘʩʪʠʯʥʦʩʪʽ. ɿ ʛʣʽʮʝʨʠʥʫ ʜʦʙʫʚʘʶʪʴ ʚʠʙʫʭʦʚʫ ʨʝʯʦʚʠʥʫ ʥʽʪʨʦʛʣʽʮʝʨʠʥ,         

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʠʥʘʤʽʪʫ. ʉʧʠʨʪʦʚʠʡ ʨʦʟʯʠʥ ʥʽʪʨʦʛʣʽʮʝʨʠ-

ʥʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʩʝʨʮʝʚʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʩʫʜʠʥʦʨʦʟʰʠ-

ʨʶʚʘʣʴʥʫ ʜʽʶ. 

ȷɔɖɇɫɘ (ʩʦʨʙʽʪʦʣ, ʛʝʢʩʘʥ-1,2,3,4,5,6-ʛʝʢʩʦʣ) 
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ʐʝʩʪʠʘʪʦʤʥʠʡ ʩʧʠʨʪ, ʩʦʣʦʜʢʠʡ ʥʘ ʩʤʘʢ. ʋ ʚʠʨʦʙʥʠ-

ʮʪʚʽ ʡʦʛʦ ʜʦʙʫʚʘʶʪʴ ʚʽʜʥʦʚʣʝʥʥʷʤ ʛʣʶʢʦʟʠ. ɺʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʠʡ ʧʽʜʩʦʣʦʜʞʫʚʘʯ 

(ɽ420) ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʦʣʦʜʦʱʽʚ, ʮʫʢʨʦʟʘʤʽʥʶʚʘʯʽʚ, 

ʞʫʚʘʣʴʥʠʭ ʛʫʤʦʢ ʪʘ ʽʥ. (ʤʘʣ. 9). ɺʞʠʚʘʥʥ ̫ʚ ʜʦʩʪʘʪ-

ʥʴʦ ʚʝʣʠʢʠʭ ʜʦʟʘʭ ʯʠʥʠʪʴ ʩʣʘʙʢʫ ʧʨʦʥʦʩʥʫ ʜʽʶ.  

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʟʘʣʠʰʢʫ ʩʧʠʨʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

ʘʣʽʬʘʪʠʯʥʽ, ʘʣʽʮʠʢʣʽʯʥʽ ʪʘ ʘʨʦʤʘʪʠʯʥʽ. ɼʦ ʘʣʽʬʘʪʠʯʥʠʭ ʦʜʥʦʘʪʦʤʥʠʭ ʩʧʠʨʪʽʚ 

ʥʘʣʝʞʘʪʴ ʨʝʯʦʚʠʥʠ, ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʧʨʠ ʛʽʜʨʦʢʩʦʛʨʫʧʽ ʤʘʶʪʴ ʘʣʢʽʣʴʥʽ ʟʘʤʽʩʥʠʢʠ 

ï ʟʘʣʠʰʢʠ ʥʘʩʠʯʝʥʠʭ ʘʙʦ ʥʝʥʘʩʠʯʝʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʝʪʠʣʦʚʠʡ 

ʩʧʠʨʪ (a), ʘʣʣʽʣʦʚʠʡ ʩʧʠʨʪ (b). ɼʦ ʘʣʽʮʠʢʣʽʯʥʠʭ ʥʘʣʝʞʘʪʴ ʩʧʠʨʪʠ, ʛʽʜʨʦʢʩʠʣʴʥʘ 

ʛʨʫʧʘ ʷʢʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚô̫ʟʘʥʘ ʟ̔ ʮʠʢʣʦʘʣʢʽʣʴʥʠʤ ʟʘʣʠʰʢʦʤ ï  ʮʠʢʣʦʛʝʢʩʘ-

ʥʦʣ (c). ʋ ʤʦʣʝʢʫʣʘʭ ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʠʨʪʽʚ ʤʽʩʪʷʪʴʩʷ ʛʽʜʨʦʢʩʠʣʴʥʘ ʛʨʫʧʘ ʪʘ 

ʘʨʦʤʘʪʠʯʥʝ ʢʽʣʴʮʝ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʟʚôʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ ï ʙʝʥʟʠʣʦʚʠʡ 

ʩʧʠʨʪ (d): 

CH
3

OH

CH
2
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OH
OHa

b c d

 
ʉʧʦʣʫʢʠ, ʚ ʷʢʠʭ ʛʽʜʨʦʢʩʠʣʴʥʘ ʛʨʫʧʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʚôʷʟʘʥʘ ʟ ʙʝʥʟʝʥʦ-

ʚʠʤ ʢʽʣʴʮʝʤ, ʥʘʣʝʞʘʪʴ ʜʦ ʦʢʨʝʤʦʛʦ ʢʣʘʩʫ ʨʝʯʦʚʠʥ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʬʝʥʦʣʘ-

ʤʠ. ɺʧʣʠʚ ʙʝʥʟʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʥʘ ʛʽʜʨʦʢʩʠʣʴʥʫ ʛʨʫʧʫ ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʟʜʘ-

ʪʥʽʩʪʴ ʜʦ ʚʽʜʱʝʧʣʝʥʥʷ ɻʽʜʨʦʛʝʥʫ ʫ ʚʠʛʣʷʜʽ ʢʘʪʽʦʥʫ (ʜʠʩʦʮʽʘʮʽʶ ʢʠʩʣʦʪʥʦʛʦ ʪʠ-

ʧʫ). ʉʘʤ ʬʝʥʦʣ (a) ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʢʘʨʙʦʣʦʚʦʶ ʢʠʩʣʦʪʦʶ. ɺʦʜʥʽ ʨʦʟʯʠʥʠ ʬʝ-

ʥʦʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʷʢ ʘʥʪʠʩʝʧʪʠʯʥʽ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʡ ʟʥʝʙʦ-

ʣʶʚʘʣʴʥʽ ʟʘʩʦʙʠ (5 %-ʚʘ ʢʘʨʙʦʣʦʚʘ ʢʠʩʣʦʪʘ; ʦʨʘʩʝʧʪ ï 1,4 %-ʡ ʨʦʟʯʠʥ        

 
  

ʄʘʣ.9.  ʄʘʛʘʟʠʥʥʘ 

ʫʧʘʢʦʚʢʘ ʩʦʨʙʽʪʫ 

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 
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ʬʝʥʦʣʫ). ʆʜʠʥ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʚʦʘʪʦʤʥʠʭ ʬʝʥʦʣʽʚ ï ʧʽʨʦʢʘ-

ʪʝʭʽʥ (b) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʰʪʫʯʥʦʛʦ ʦʜʝʨʞʘʥʥʷ ʘʜʨʝʥʘʣʽʥʫ (c). ɼʦ ʨʝʯʽ, ʮʝ 

ʙʫʚ ʧʝʨʰʠʡ ʛʦʨʤʦʥ, ʷʢʠʡ ʫʜʘʣʦʩʷ ʜʦʙʫʪʠ ʩʠʥʪʝʪʠʯʥʠʤ ʰʣʷʭʦʤ (1908 ʨ.): 

 

OH OH

OH OH

OH

OH

N
H

CH
3

a b c
 

¶ ʇ̔ ʜ ʯʘʩ ʟʤʽʰʫʚʘʥʥ ̫ʝʪʠʣʦʚʦʛʦ ʩʧʠʨʪʫ ʟ 

ʚʦʜʦʶ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴ-

ʥʦʛʦ ʦʙôʻʤʫ ʨʦʟʯʠʥʫ. ʅʘʧʨʠʢʣʘʜ, ʦʙôʻʤ 

ʩʫʤʽʰʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 50 ʤʣ ʩʧʠʨʪʫ ʽ 

50 ʤʣ ʚʦʜʠ, ʩʪʘʥʦʚʠʪʴ  ʧʨʠʙʣʠʟʥʦ 98 ʤʣ. 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʤʦʣʝʢʫʣʘʤʠ ʽ ʱʽʣʴʥʽʰʠʤ ʾʭ ʨʦʟʪʘʰʫʚʘʥ-

ʥʷʤ ʫ ʨʦʟʯʠʥʽ. ʗʚʠʱʝ ʦʪʨʠʤʘʣʦ ʥʘʟʚʫ ʢʦ-

ʥʪʨʘʢʮʽʾ (ʚʽʜ ʣʘʪ. contraction ï ʩʪʠʩʢʘʥʥʷ).  

¶ ɽʪʘʥʦʣ ï ʛʽʛʨʦʩʢʦʧʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʟʜʘʪ-

ʥʘ ʧʦʛʣʠʥʘʪʠ ʚʦʣʦʛʫ ʟ ʧʦʚʽʪʨʷ ʜʦ 4% ʩʚʦʻʾ 

ʤʘʩʠ. ɺʠʣʫʯʠʪʠ ʚʦʣʫ ʽʟ ʩʧʠʨʪʫ ʤʦʞʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʦʣʦʛʦʧʦʛʣʠʥʘʣʴʥʠʭ ʨʝʯʦʚʠʥ 

(ʧʨʦʞʘʨʝʥʦʛʦ CuSO4) ʘʙʦ ʟʚôʷʟʫʚʘʥʥʷ ʚʦ-

ʜʠ ʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ (ʢʠʧôʷʪʽʥʥʷ ʟ ʤʝʪʘʣʽ-

ʯʥʠʤ ʢʘʣʴʮʽʻʤ). ʇʽʩʣʷ ʪʨʠʚʘʣʦʛʦ ʟʥʝʚʦʜ-

ʥʝʥʥʷ ʩʧʠʨʪ ʧʝʨʝʛʘʥʷʶʪʴ (ʤʘʣ. 10). ɼʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʶ ʫ ʧʨʠʩʪʨʽʡ ʚʦ-

ʣʦʛʦʛʦ ʧʦʚʽʪʨʷ ʦʪʚʽʨ (9) ʟʘʢʨʠʚʘʶʪʴ ʩʧʝʮʽ-

ʘʣʴʥʦʶ ʪʨʫʙʢʦʶ, ʟʘʧʦʚʥʝʥʦʶ ʛʨʘʥʫʣʴʦ-

ʚʘʥʠʤ ʢʘʣʴʮʽʡ ʭʣʦʨʠʜʦʤ. ʆʜʝʨʞʫʶʪʴ 

99 %-ʡ ʩʧʠʨʪ. (ɹʽʣʴʰʦʛʦ ʩʪʫʧʝʥʷ ʟʥʝʚʦʜ-

ʥʝʥʥʷ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʽʻʾ ʜʦʧʦ-

ʤʽʞʥʦʾ ʨʝʯʦʚʠʥʠ ʥʝ ʚʜʘʻʪʴʩʷ.) ʊʘʢʠʡ 

ʩʧʠʨʪ ʥʘʟʠʚʘʶʪʴ ʘʙʩʦʣʶʪʥʠʤ. ʁʦʛʦ    

ʟʙʝʨʽʛʘʶʪʴ ʫ ʛʝʨʤʝʪʠʯʥʠʡ ʪʘʨʽ, ʱʦʙ ʟʘʧʦ-

ʙʽʛʪʠ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʶ ʥʘ  96 %-ʡ.  

ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ 

 

  
ʄʘʣ. 10. ʉʭʝʤʘ ʧʨʠʣʘʜʫ 

 ʜʣ ̫ʧʝʨʝʛʦʥʢʠ  

ʟʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ: 

1 ï ʧʘʣʴʥʠʢ;  

2 ï  ʢʨʫʛʣʦʜʦʥʥʘ ʢʦʣʙʘ;  

3 ï ʥʘʩʘʜʢʘ ɺʶʨʮʘ;   

4 ï  ʪʝʨʤʦʤʝʪʨ;  

5 ï ʭʦʣʦʜʠʣʴʥʠʢ ʃʽʙʽʭʘ;  

6 ï  ʪʨʫʙʢʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ;  

7 ï  ʪʨʫʙʢʘ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ;  

8 ï  ʢʦʣʙʘ-ʧʨʠʡʤʘʯ;  

9 ï  ʦʪʚʽʨ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʪʠʩʢʫ;  

10 ï ʘʣʦʥʞ  
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× ʂʣʶʯʦʚʽ ʦʟʥʘʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. 

× ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʛʨʫʧʘ ʩʧʦʣʫʢ ʢʣʘʩʫ ʩʧʠʨʪʽʚ. 

× ʂʠʩʣʦʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʠʨʪʽʚ. 

× ʅʘʡʚʘʞʣʠʚʽʰʽ ʩʧʦʣʫʢʠ ʢʣʘʩʫ ʩʧʠʨʪʽʚ. 

× ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʠʨʪʽʚ. 

8.  ɺʟʘʻʤʦʜʽʷ 10 ʛ ʥʝʚʽʜʦʤʦʛʦ ʩʧʠʨʪʫ ʟ ʤʝʪʘʣʽʯʥʠʤ ʥʘʪʨʽʻʤ ʚʽʜʙʫʚʘʣʘʩʷ ʧʦʚ̔-

ʣʥɹʦ; ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʠʣʦʩ ̫3,73 ʣ ʛʘʟʫ (ʥ. ʫ.). ʋʩʪʘʥʦʚʽʪʴ ʙʨʫʪʪʦ-

ʬʦʨʤʫʣʫ ʩʧʠʨʪʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʨʝʯʦʚʠʥʠ ʧʨʦʨʝʘʛʫʚʘʣʠ ʙʝʟ ʟʘʣʠʰʢʫ. 

9.  ʈʦʟʨʘʭʫʡʪʝ ʤʘʩʦʚʫ ʯʘʩʪʢʫ ʆʢʩʠʛʝʥʫ ʫ ʤʦʣʝʢʫʣʽ ʤʝʪʘʥʦʣʫ. 

ɽʪʝʨʠ (R-ʆ-R). ʂʣʘʩ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʚʫʛʣʝʚʦʜʥʝʚʠʭ 

ʟʘʣʠʰʢʽʚ, ʩʧʦʣʫʯʝʥʠʭ ʤʽʞ ʩʦʙʦʶ ʘʪʦʤʦʤ ʆʢʩʠʛʝʥʫ.  

ɿʘ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʝʪʝʨʠ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʴʩʷ ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ, ʣʝʪʢʩ̔-

ʪʶ ʪʘ ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ ʩʧʘʣʘʭʫ. ʇʽʜ ʯʘʩ  

ʟʤʽʰʫʚʘʥʥ ̫ʟ ʚʦʜʦʶ ʫʪʚʦʨʶʶʪʴ ʝʤʫʣʴʩʽʶ, ʷʢʘ ʟ  

ʯʘʩʦʤ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʰʘʨʠ; ʰʘʨ ʝʪʝʨʫ ʨʦʟʪʘʰʦ-

ʚʫʻʪʴʩʷ ʟʚʝʨʭʫ (ʣʝʛʰʠʡ ʟʘ ʚʦʜʫ). ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ 

ʝʪʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ (ʚʠʣʫʯʝʥʥʷ) 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ (ʤʘʣ. 11).  

ʇ̔ ʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʧʦʚʽʪʨʷʤ, ʘ     

ʪʘʢʦʞ ʥʘ ʩʚʽʪʣʽ ʝʪʝʨʠ ʫʪʚʦʨʶʶʪʴ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ 

ʧʝʨʦʢʩʠʜʥʽ ʩʧʦʣʫʢʠ. ʊʦʤʫ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʪʝʨʠ ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʚʽʨʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ    

ʩʧʝʮʽʘʣʴʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ.  

ȪɫɋɘɎɑɔɈɎɏ ɋɘɋɖ CH3ïCH2ïOïCH2ïCH3 

(ʘʙʦ ʧʨʦʩʪʦ ʝʬʽʨ).  ʇʨʦʟʦʨʘ, ʙʝʟʙʘʨʚʥʘ, ʨʫʭʦʤʘ ʣʝʪ-

ʢʘ  ʨʽʜʠʥʘ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʩʦʣʦʜʢʫʚʘʪʠʤ ʟʘʧʘʭʦʤ.      

ɼʦʙʫʚʘʶʪʴ ʜʝʛʽʜʨʘʪʘʮʽʻʶ ʝʪʘʥʦʣʫ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 

ʩʫʣʴʬʘʪʥʦʾ ʢʠʩʣʦʪʠ: 

 ʇʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

 ɿʘʚʜʘʥʥʷ 

 
  

  ʄʘʣ. 11 ʇʽʜ ʯʘʩ  

ʝʢʩʪʨʘʢʮʽʾ ʦʨʛʘʥʽʯʥʠʭ 

 ʨʝʯʦʚʠʥ ʟ ʚʦʜʥʠʭ  

ʨʦʟʯʠʥʽʚ ʰʘʨ ʝʪʝʨʫ  

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʟʚʝʨʭʫ  
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ɼʽʝʪʠʣʦʚʠʡ ʝʪʝʨ ʫʪʚʦʨʶʻʪʴʩʷ ʪʘʢʦʞ ʷʢ ʧʦʙʽʯʥʠʡ ʧʨʦʜʫʢʪ ʫ ʩʠʥʪʝʪʠʯʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʝʪʘʥʦʣʫ. ɿʤʽʰʫʶʯʠʩʴ ʟ ʧʦʚʽʪʨʷʤ, ʧʘʨʠ ʜʽʝʪʠʣʦʚʦʛʦ ʝʪʝʨʫ ʫʪʚʦʨʶ-

ʶʪʴ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʫ ʩʫʤʽʰ. ɽʬʽʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʨʝʘʢʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚ 

ʧʨʦʤʠʩʣʦʚʽʡ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽʡ ʧʨʘʢʪʠʮʽ. ʆʙʤʝʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʥ ʤʘʻ ʪʘʢʦʞ ʫ 

ʤʝʜʠʮʠʥʽ ʷʢ ʘʥʝʩʪʝʪʠʢ (ʟʘʩʽʙ ʘʥʝʩʪʝʟʽʾ). 

 

ɽʪʝʨʠ ï ʜʦʩʪʘʪʥʴʦ ʽʥʝʨʪʥʽ ʨʝʯʦʚʠʥʠ. ɸʣʝ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥ,̫ 

ʦʩʦʙʣʠʚʦ ʥʘ ʩʚʽʪʣʽ, ʮʽ ʩʧʦʣʫʢʠ ʧʦʩʪʫʧʦʚʦ ʦʢʠʩʥʁ ʶʪʴʩʷ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ ʟ ʫʪʚʦ-

ʨʝʥʥʷʤ ʧʝʨʦʢʩʠʜʚ̔ (a), ʷʢʽ ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʠ, ʱʦ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʤʽʩʪʠʪʴʩʷ 

ʚ ʝʪʝʨʽ, ʛʽʜʨʦʣʽʟʫʶʪʴʩʷ ʜʦ ʛʽʜʨʦʢʩʠʧʝʨʦʢʩʠʜ̔ʚ (b). ʇʝʨʦʢʩʠʜʘʤʠ ʥʘʟʠʚʘʶʪʴ ʩʧʦ-

ʣʫʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʛʨʫʧʫ ʟ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʦ ʟʚô̫ʟʘʥʠʭ ʘʪʦʤʽʚ ʆʢʩʠʛʝʥʫ. ʋ ʛ̔ʜʨʦʧʝ-

ʨʦʢʩʠʜʘʭ ʘʪʦʤ ʆʢʩʠʛʝʥʫ ʟʚô̫ʟʘʥʠʡ ʟ ʛʽʜʨʦʢʩʠʛʨʫʧʦʶ: 
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 ʇʝʨʦʢʩʠʜʠ ʽ ʛʽʜʨʦʧʝʨʦʢʩʠʜʠ ï ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ. ʅʘ ʮʶ 

ʦʩʦʙʣʠʚʽʩʪʴ ʝʪʝʨʽʚ ʪʨʝʙʘ ʟʚʘʞʘʪʠ ʧʽʜ ʯʘʩ ʾʭ ʟʙʝʨʽʛʘʥʥʷ. ʊʦʤʫ ʧʝʨʝʜ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷʤ ʝʪʝʨʠ ʟʘʚʞʜʠ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʝʨʦʢʩʠʜʥʠʭ ʩʧʦʣʫʢ 

ʨʦʟʯʠʥʦʤ ʢʘʣʽʡ ʡʦʜʠʜʫ. ʗʢʱʦ ʝʪʝʨ ʤʽʩʪʠʪʴ ʧʝʨʦʢʩʠʜʥʽ ʩʧʦʣʫʢʠ, ʪʦ ʚʦʥʠ 

ʦʢʠʩʥʁ ʶʪʴ KI ʜʦ ʚʽʣʴʥʦʛʦ ʡʦʜʫ, ʽ ʨʦʟʯʠʥ ʥʘʙʫʚʘʻ ʭʘʨʘʢʪʝʨʥʦʛʦ ʙʫʨʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣɹʦʨʫ. 

ʅʘʨʢʦʟ (ʘʥʝʩʪʝʟʽʷ) ʧʽʜ ʜʽʻʶ ʜʽʝʪʠʣʦʚʦʛʦ ʝʪʝʨʫ ʫ   

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʩʝʨʝʜʠʥʽ 

ʍɯʍ ʩʪ. ʇʝʨʰʫ ʧʫʙʣʽʯʥʫ ʜʝʤʦʥʩʪʨʘʮʽʶ ʦʧʝʨʘʮʽʾ ʟ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʚʽʚ ɺʽʣʴʷʤ ʊʦʤʘʩ ɻʨʽʥ ʄʦʨ-

ʛʘʥ 16 ʞʦʚʪʥʷ 1846 ʨ. ʫ ʢʣʽʥʽʮʽ ʤ. ɹʦʩʪʦʥʘ (ʉʐɸ). 

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 

 
  

  ʄʘʣ. 12. ʄʘʩʢʘ ɽʩʤʘʨʭʘ  

ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ 
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ʄʝʪʦʜ ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ ʥʘʙʫʚ ʚʠʟʥʘʥʥʷ. 

ɸʣʝ ʢʨʽʤ ʤʝʜʠʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʦʧʝʨʘʮʽʾ ʙʫ-

ʣʠ ʱʝ ʡ ʭʽʤʽʯʥʽ. ɼʣʷ ʥʘʨʢʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʣʠ ʤʘʩʢʫ ɽʩʤʘʨʭʘ ï ʜʨʦʪʦʚʠʡ ʢʘʨʢʘʩ ʟ ʢʽ-

ʣʴʢʦʤʘ ʰʘʨʘʤʠ ʪʢʘʥʠʥʠ (ʤʘʣ. 12). ɽʪʝʨ ʜʦ-

ʜʘʚʘʣʠ ʟ ʣʘʙʦʨʘʪʦʨʥʦʾ ʢʨʘʧʝʣʴʥʠʮʽ ʚʨʫʯʥʫ. 

ɹʽʣʴʰʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʧʦʪʨʘʧʣʷʣʘ ʚ ʧʦʚʽʪʨʷ, ʽ 

ʚʽʥ ʯʠʥʠʚ ʜʽʶ ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʘʮʽʻʥʪʘ, ʘ ʡ ʥʘ 

ʭʽʨʫʨʛʘ. ʗʢʱʦ ʚ ʨʘʟʽ ʥʝʚʧʨʘʚʥʦʛʦ ʨʫʭʫ ʤʝʪʘ-

ʣʝʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʦʨʢʘʶʯʠʩʴ, ʚʠʩʽʢʘʶʯʠ ʩ̔-

ʢʨʫ, ʪʦ ʚʽʜʙʫʚʘʚʩʷ ʩʠʣʴʥʠʡ ʚʠʙʫʭ, ʫʜʘʨʥʘ 

ʭʚʠʣʷ ʷʢʦʛʦ ʚʽʜʢʠʜʘʣʘ ʣʽʢʘʨʽʚ ʥʘ ʢʽʣʴʢʘ ʤʝʪ-

ʨʽʚ. ʇʦʟʙʘʚʠʪʠʩʷ ʮʴʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʜʦʧʦ-

ʤʘʛʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʥʘʨʢʦʟʫ ʥʝ ʜʽʝʪʠ-

ʣʦʚʦʛʦ ʝʪʝʨʫ, ʘ ʭʣʦʨʦʬʦʨʤʫ (CHCl3), ʷʢʠʡ 

ʥʝ ʛʦʨʠʪʴ (ʤʘʣ. 13).  

 

ʇʦʭ̔ʜʥʽ ʘʤʦʥ̔ʘʢʫ (H-NH2)  

ɸʤʽʥʠ (R-NH2; R2NH; R3NH). 

ʇʦʭʽʜʥʠʤʠ ʘʤʦʥ̔ʘʢʫ, ʚ ʷʢʠʭ ʭʦʯʘ ʙ ʦʜʠʥ ʘʪʦʤ ɻʽʜʨʦʛʝʥʫ ʟʘʤʽʱʝʥʠʡ ʥʘ  

ʚʫʛʣʝʚʦʜʥʝʚʠʡ ʟʘʣʠʰʦʢ, ʥʘʟʠʚʘʶʪʴ ʘʤʽʥʘʤʠ. ɸʤʽʥʠ ʙʫʚʘʶʪʴ ʧʝʨʚʠʥʥʠʤʠ (a), 

ʚʪʦʨʠʥʥʠʤʠ (b) ʽ ʪʨʝʪʠʥʥʠʤʠ (c), ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʤʽʱʝʥʠʭ ʘʪʦʤʽʚ ɻʽʜʨʦ-

ʛʝʥʫ ʫ ʤʦʣʝʢʫʣʽ ʘʤʦʥʽʘʢʫ: 
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ɸʤʽʥʠ ʥʘʟʠʚʘʶʪʴ ʦʨʛʘʥʽʯʥʠʤʠ ʦʩʥʦʚʘʤʠ. ɰʭʥ ̫ʟʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʩʦʣʽ ʟ 

ʦʨʛʘʥʽʯʥʠʤʠ ʽ ʤʽʥʝʨʘʣʴʥʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʘ ʪʘʢʦʞ ʛʘʣʦʛʝʥʦʧʦʭʽʜʥʠʤʠ ʚʫʛʣʝʚʦʜ-

ʥʽʚ ʟʫʤʦʚʣʝʥʽ ʥʘʷʚʥʽʩʪʶ ʥʝʧʦʜʽʣʝʥʦʾ ʧʘʨʠ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʰʘʨʽ  

ʝʣʝʢʪʨʦʥʥʦʾ ʦʙʦʣʦʥʢʠ ʘʪʦʤʘ ʅʽʪʨʦʛʝʥʫ: 
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  ʄʘʣ. 13 ʍʣʦʨʦʬʦʨʤʥʠʡ ʥʘʨʢʦʟ.  

ɯʣʶʩʪʨʘʮʽʷ ʟ ʢʥʠʞʢʠ  

ʌʨʽʜʨʽʭʘ ɽʩʤʘʨʭʘ  

(1823 ï 1908)  ï  

ʥʽʤʝʮʴʢʦʛʦ ʭʽʨʫʨʛʘ,  

ʦʜʥʦʛʦ ʽʟ ʧʽʦʥʝʨʽʚ  

ʘʥʪʠʩʝʧʪʠʢʠ ʡ ʘʩʝʧʪʠʢʠ  
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ɸʤʽʥʠ ʻ ʜʫʞʝ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ.      

ʅʝʙʝʟʧʝʯʥʠʤ ʻ ̫ʢ ʚʜʠʭʘʥʥʷ ʾʭ ʧʘʨʽʚ, ʪʘʢ ʡ ʢʦʥʪʘʢʪ 

ʟʽ ʰʢʽʨʦʶ. ɼʝʷʢʽ ʘʤʽʥʠ, ʥʘʧʨʠʢʣʘʜ ʘʥʽʣʽʥ, ʟʜʘʪʥʽ 

ʧʨʦʥʠʢʘʪʠ ʢʨʽʟʴ ʰʢʽʨʫ ʚ ʢʨʦʚ ʽ ʧʦʨʫʰʫʚʘʪʠ ʬʫʥʢʮʽʾ 

ʛʝʤʦʛʣʦʙʽʥʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʤʝʨʪʽ. ʋ ʨʘʟʽ 

ʧʦʪʨʘʧʣʷʥʥʷ ʘʤʽʥʫ ʥʘ ʚʽʜʢʨʠʪʫ ʜʽʣʷʥʢʫ ʰʢʽʨʠ ʥʝʦʙ-

ʭʽʜʥʦ ʰʚʠʜʢʦ ʡ ʦʙʝʨʝʞʥʦ, ʥʝ ʧʦʰʠʨʶʶʯʠ ʧʣʦʱʫ 

ʧʦʰʢʦʜʞʝʥʥʷ, ʧʨʦʪʝʨʪʠ ʰʢʽʨʫ ʚʘʪʦʶ, ʟʤʦʯʝʥʦʶ ʚ 

ʩʧʠʨʪʽ. 

 

 Ȧɓɫɑɫɓ ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʧʝʨʚʠʥʥʠʭ ʘʨʦ-

ʤʘʪʠʯʥʠʭ ʘʤʽʥʽʚ. ʅʘʟʚʘ ʩʧʦʣʫʢʠ ʧʦʭʦ-

ʜʠʪʴ ʚʽʜ ʥʘʟʚʠ ʨʦʩʣʠʥʠ Indigofera anil (ʟʘ 

ʥʦʚʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ ï Indigofera 

suffruticosa), ʱʦ ʤʽʩʪʠʪʴ ʽʥʜʠʛʦ, ʟ ʷʢʦ ʾ

ʩʘʤʝ ʚʧʝʨʰʝ ʽ ʙʫʚ ʜʦʙʫʪʠʡ ʘʥʽʣʽʥ 

(ʤʘʣ. 14). ʉʚʦʛʦ ʯʘʩʫ ʘʥʽʣʽʥ ʚʽʜʽʛʨʘʚ ʚʝ-

ʣʠʢʫ ʨʦʣʴ ʫ ʦʜʝʨʞʘʥʽ ʩʠʥʪʝʪʠʯʥʠʭ ʙʘʨʚʥʠʢʽʚ. ʉʴʦ-

ʛʦʜʥʽ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʘʥʽʣʽʥʫ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ ʫ 

ʩʚʽʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʠʥʪʝʟʫ ʧʦʣʽʫʨʝʪʘʥʫ. 

ʂʨʽʤ ʧʦʜʽʣʫ ʥʘ ʧʝʨʚʠʥʥʽ, ʚʪʦʨʠʥʥʽ ʽ ʪʨʝʪʠʥʥʽ ʘʤʽʥʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʟʘʣʠʰʢʫ. ɿʘ ʮʽʻʶ ʦʟʥʘʢʦʶ ʚʠʜʽʣʷʶʪʴ:  

¶ ʘʣʽʬʘʪʠʯʥʽ ʘʤʽʥʠ ï ʙʽʣʷ ʘʤʽʥʦʛʨʫʧʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʘʣʠʰʦʢ ʥʝʮʠʢʣʽʯʥʦʛʦ 

ʚʫʛʣʝʚʦʜʥʶ, ʥʘʧʨʠʢʣʘʜ, ʝʪʘʥʘʤʽʥ (ʘ); 

¶ ʘʣʽʮʠʢʣʽʯʥʽ ʘʤʽʥʠ ï ʙʽʣʷ ʘʤʽʥʦʛʨʫʧʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʘʣʠʰʦʢ ʮʠʢʣʽʯʥʦʛʦ ʚʫʛ-

ʣʝʚʦʜʥʶ, ʥʘʧʨʠʢʣʘʜ, ʮʠʢʣʦʛʝʢʩʘʥʘʤʽʥ (b); 

¶ ʘʨʦʤʘʪʠʯʥʽ ʘʤʽʥʠ ï ʙʽʣʷ ʘʤʽʥʦʛʨʫʧʠ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʘʣʠʰʦʢ ʙʝʥʟʝʥʫ ʘʙʦ 

ʽʥʰʦʛʦ ʘʨʦʤʘʪʠʯʥʦʛʦ ʚʫʛʣʝʚʦʜʥʶ, ʥʘʧʨʠʢʣʘʜ, ʘʥʽʣʽʥ (ʩ); 

¶ ʟʤʽʰʘʥʽ ʘʤʽʥʠ ï ʮʝ ʚʪʦʨʠʥʥʽ ʡ ʪʨʝʪʠʥʥʽ ʘʤʽʥʠ ʟ̔ ʟʘʤʽʩʥʠʢʘʤʠ ʨʽʟʥʠʭ ʪʠʧ̔ʚ, 

ʥʘʧʨʠʢʣʘʜ, N-ʤʝʪʠʣʘʥʽʣʽʥ (d): 
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   ʄʘʣ. 14. ʈʦʩʣʠʥʘ  

Indigofera suffruticosa  

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 

NH
2
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× ɹʫʜʦʚʘ ʤʦʣʝʢʫʣ ʩʧʦʣʫʢ ʢʣʘʩʫ ʝʪʝʨʠ. 

× ʉʧʦʨʽʜʥʝʥʽʩʪʴ ʩʧʦʣʫʢ ʢʣʘʩʽʚ ʩʧʠʨʪʽʚ ʪʘ ʝʪʝʨʽʚ. 

× ʅʘʡʚʘʞʣʠʚʽʰʽ ʩʧʦʣʫʢʠ ʢʣʘʩʫ ʝʪʝʨʽʚ. 

× ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʪʝʨʽʚ. 

× ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʛʨʫʧʘ ʩʧʦʣʫʢ ʢʣʘʩʫ ʘʤʽʥʽʚ. 

× ɸʤʽʥʠ ʷʢ ʦʨʛʘʥʽʯʥʽ ʦʩʥʦʚʠ.  

 

10. ʅʘʧʠʰʽʪʴ ʩʭʝʤʫ ʨʝʘʢʮʽʾ ʝʪʝʨʠʬʽʢʘʮʽʾ ʟʘ ʫʯʘʩʪʶ ʤʝʪʘʥʦʣʫ ʽ ʝʪʘʥʦʣʫ. 

ʗʢʽ ʝʪʝʨʠ ʪʘʢʦʞ ʫʪʚʦʨʷʪʴʩʷ ʫ ʮʽʡ ʨʝʘʢʮʽʾ?  

11. ʉʢʣʘʜʽʪʴ ʬʦʨʤʫʣʫ ʽ ʜʘʡʪʝ ʥʘʟʚʫ ʚʪʦʨʠʥʥʦʤʫ ʘʤʽʥʫ, ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʅʽʪʨʦ-

ʛʝʥʫ ʫ ʷʢʦʤʫ ʩʪʘʥʦʚʠʪʴ 31 %. 

 

ɸʥʘʣʦʛʠ ʢʘʨʙʦʥʘʪʥʦʾ ʢʠʩʣʦʪʠ (HO-COOH) 

 

 

ʂʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ (R-COOH). ʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʦʜʥʫ 

ʘʙʦ ʜʝʢʽʣʴʢʘ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ï ʉʆʆʅ. ɿʘ ʢʽʣʴʢʽʩʪʶ ʮʠʭ ʛʨʫʧ ʨʦʟʨʽʟʥʷʶʪʴ 

ʦʜʥʦʦʩʥʦʚʥʽ (ʙʝʥʟʝʥʦʚʘ, ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ), ʜʚʦʦʩʥʦʚʥʽ (ʱʘʚʣʝʚʘ, ʬʪʘʣʝʚʘ) ʪʘ    

ʙʘʛʘʪʦʦʩʥʦʚʥʽ (ʣʠʤʦʥʥʘ) ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ. 

ʋ ʤʦʣʝʢʫʣʘʭ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ, ʷʢ ʽ ʤʦʣʝʢʫʣʘʭ ʩʧʠʨʪʽʚ, ʤʽʩʪʷʪʴʩʷ ʛʽʜʨʦ-

ʢʩʠʣʴʥʽ ʛʨʫʧʠ, ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʢʠʩʣʦʪʠ  ̔ʩʧʠʨʪʠ ʚʠʷʚʣʷʶʪʴ ʜʝʷʢʫ ʧʦʜʽʙʥʽʩʪʴ ʫ 

ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʷʭ. ɸʣʝ ʚ ʢʠʩʣʦʪʘʭ ʛʽʜʨʦʢʩʠʣʴʥʘ ʛʨʫʧʘ ʟʘʟʥʘʻ ʚʧʣʠʚʫ ʛʨʫʧʠ 

ʘʪʦʤʽʚ ʢʘʨʙʦʥʽʣʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʩʧʠʨʪʘʭ ʥʘ ʥʝʾ ʯʠʥʠʪʴ ʚʧʣʠʚ ʚʫʛʣʝʚʦʜʥʝʚʠʡ   

ʟʘʣʠʰʦʢ. ɺʧʣʠʚ ʢʘʨʙʦʥʽʣʴʥʦʾ ʛʨʫʧʠ ʥʘ ʛʽʜʨʦʢʩʠʣ ʚʠ̫ʚʣʷʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʚ ʪʦʤʫ, 

ʱʦ ʘʪʦʤ ɻʽʜʨʦʛʝʥʫ ʛʽʜʨʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ ʚ ʢʠʩʣʦʪʘʭ ʟʥʘʯʥʦ ʙʽʣʴʰ ʨʫʭʣʠʚʠʡ, ʥʽʞ 

ʫ ʩʧʠʨʪʘʭ: ʣʝʛʰʝ ʟʘʤʽʱʫʻʪʴʩʷ ʘʪʦʤʘʤʠ ʪʘ ʽʦʥʘʤʠ ʤʝʪʘʣʽʚ ʽ ʤʦʞʝ ʚʽʜʱʝʧʣʶʚʘʪʠ-

ʩʷ ʫ ʚʠʛʣʷʜʽ ʢʘʪʽʦʥʘ, ʥʘʧʨʠʢʣʘʜ: 
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H
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+

 

 ʇʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

 ɿʘʚʜʘʥʥʷ 

H2CO3  ,     ʘʙʦ OH

OH

O
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ɿ ʣʫʛʦʤ ʮʽ ʢʠʩʣʦʪʠ ʫʪʚʦʨʶʶʪʴ ʩʦʣʽ: 

CH
3

OH

O

CH
3

O

O

[Na]
+

+ NaOH + H2O

 
ʂʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ ʻ ʩʣʘʙʢʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʪʦʤʫ ʾʭ ʩʦʣʽ ʟʘʟʥʘʶʪʴ ʛʽʜʨʦʣʽʟʫ.  

 

ȫɘɆɓɔɈɆ ɐɎɗɑɔɘɆ (ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ, ʘʮʝʪʘʪʥʘ ʢʠʩʣʦʪʘ) 

CH3COOH,          ʘʙʦ CH
3

OH

O

 
ʧʨʦʟʦʨʘ, ʙʝʟʙʘʨʚʥʘ ʾʜʢʘ ʨʽʜʠʥʘ ʟ ʨʽʟʢʠʤ ʟʘʧʘʭʦʤ ʽ 

ʥʝʙʝʟʧʝʯʥʦʶ ʥʘʨʠʚʥʦʶ ʜʽʻʶ. ʋʪʚʦʨʶʻ ʟ ʤʝʪʘʣʘʤʠ 

ʩʦʣʽ ï ʝʪʘʥʦʘʪʠ (ʘʮʝʪʘʪʠ). ʂʦʥʮʝʥʪʨʦʚʘʥʘ ʦʮʪʦʚʘ 

ʢʠʩʣʦʪʘ ʟʘʤʝʨʟʘʻ ʧʨʠ 16,75ÜC, ʪʦʤʫ ʾʾ ʱʝ ʥʘʟʠʚʘ-

ʶʪʴ ʢʨʠʞʘʥʦʶ (ʤʘʣ. 15). ɽʪʘʥʦʚʘ ʢʠʩʣʦʪʘ ï ʦʜʠʥ ʟ 

ʙʘʟʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥ-

ʪʝʟʫ. ɹʽʣʴʰ ʥʽʞ 65 % ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʮʪʦ-

ʚʦʾ ʢʠʩʣʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʦʣʽʤʝʨʽʚ, ʧʦʭʽʜʥʠʭ ʮʝʣʶʣʦʟʠ ʽ ʚʽʥʽʣʘʮʝʪʘʪʫ. ʇʦʣʽ-

ʚʽʥʽʣʘʮʝʪʘʪ ʻ ʦʩʥʦʚʦʶ ʙʘʛʘʪʴʦʭ ˇʨʫʥʪʦʚʠʭ ʧʦʢʨʠʪ-

ʪʽʚ ʽ ʬʘʨʙ. ɿ ʘʮʝʪʘʪʥʦʾ ʮʝʣʶʣʦʟʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʘʮʝ-

ʪʘʪʥʝ ʚʦʣʦʢʥʦ. ʆʮʪʦʚʘ ʢʠʩʣʦʪʘ ʚʽʜʦʤʘ ʣʶʜʩʪʚʫ ʟ 

ʧʨʘʜʘʚʥʽʭ ʯʘʩʽʚ, ʫ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʤʽʩʪʠʪʴʩʷ 

ʚ ʙʘʛʘʪʴʦʭ ʨʦʩʣʠʥʥʠʭ ʪʘ ʪʚʘʨʠʥʥʠʭ ʩʠʩʪʝʤʘʭ. ʆʮʝʪ 

(4 ï 12 %-ʡ ʨʦʟʯʠʥ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ ʫ ʚʦʜʽ) ʷʢ ʧʨʦ-

ʜʫʢʪ ʬʝʨʤʝʥʪʘʮʽʾ ʚʠʥʘ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʧʦʥʘʜ 5 000 ʨʦʢʽʚ ʪʦʤʫ. 

ȱɎɒɔɓɓɆ ɐɎɗɑɔɘɆ ʥʘʣʝʞʠʪʴ ʜʦ ʪʨʠʦʩ-

ʥʦʚʥʠʭ ʦʢʩʠʢʠʩʣʦʪ, ʦʩʢʽʣʴʢʠ ʜʦ ʩʢʣʘʜʫ ʾʾ ʤʦʣʝʢʫʣʠ 

ʢʨʽʤ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʚʭʦʜʠʪʴ ʱʝ ʡ ʛʽʜʨʦʢʩʠʣʴ-

ʥʘ ʛʨʫʧʘ. ʂʨʠʩʪʘʣʽʯʥʘ ʨʝʯʦʚʠʥʘ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, 

ʜʦʙʨʝ ʨʦʟʯʠʥʥʘ ʚ ʚʦʜʽ, ʝʪʘʥʦʣʽ (ʤʘʣ. 16). ɹʫʣʘ ʚʽʜʢ-

ʨʠʪʘ ʪʘ ʚʠʜʽʣʝʥʘ ʽʟ ʩʦʢʫ ʥʝʩʪʠʛʣʠʭ ʧʣʦʜʽʚ ʣʠʤʦʥʘ ʚ 

1784 ʨ. ʰʚʝʜʩʴʢʠʤ ʭʽʤʽʢʦʤ ʂʘʨʣʦʤ ʐʝʻʣʝ (1742 ï 

1786). ɺʦʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʧʦʾʚ, ʞʝʣʝ, ʢʘ-

ʨʘʤʝʣʽ, ʷʢ ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ ɽ330. ɺʭʦʜʠʪʴ ʜʦ ʩʢʣʘ-

ʜʫ ʜʝʷʢʠʭ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘ-

ʨʘʪʽʚ. ʋ ʧʦʙʫʪʽ ï ʫ ʷʢʦʩʪʽ ʩʣʘʙʢʦʛʦ ʧʽʜʙʽʣʶʚʘʯʘ. 

  
   ʄʘʣ. 15. ʂʨʠʩʪʘʣʠ      

ʢʨʠʞʘʥʦʾ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ  
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ʄʘʣ. 16. ʃʠʤʦʥʥʘ ʢʠʩʣʦʪʘ 

ʫ ʩʫʤʽʰʽ ʟ  ʭʘʨʯʦʚʦʶ ʩʦʜʦʶ 

(ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 ʟʘ  

ʚʘʛʦʶ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  

ʷʢ ʨʦʟʧʫʰʫʚʘʯ ʪʽʩʪʘ 

http://uk.wikipedia.org/wiki/%D0%93%D1%96%D0%B4%D1%80%D0%BE%D0%BB%D1%96%D0%B7
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ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʟʘʣʠʰʢʫ ʨʦʟʨʽʟʥʷʶʪʴ ʘʣʽʬʘʪʠʯʥʽ, ʘʣʽʮʠʢʣʽʯ-

ʥʽ, ʘʨʦʤʘʪʠʯʥʽ ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ. ʂʦʞʥʘ ʟ ʮʠʭ ʛʨʫʧ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʜʽʣʷʻʪʴʩʷ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʢʘʨʙʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʥʘ ʤʦʥʦ, ʜʽ ʪʘ ʙʘʛʘʪʦʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ (ʘʙʦ ʤʦʥʦ, 

ʜʠ, ʙʘʛʘʪʦʦʩʥʦʚʥʽ ʢʘʨʙʦʥʦʚʽ ʢʠʩʣʦʪʠ) (ʪʘʙʣ. 5).  

ʊʘʙʣʠʮʷ 5 

ʂʘʨʙʦʥʦʚʽ 

ʢʠʩʣʦʪʠ 
ɸʣʽʬʘʪʠʯʥʽ ɸʣʽʮʠʢʣʽʯʥʽ ɸʨʦʤʘʪʠʯʥʽ 

ʄʦʥʦʢʘʨʙʦʥʦʚ ̔

(ʦʜʥʦʦʩʥʦʚʥʽ) 

ʆʮʪʦʚʘ  

ʢʠʩʣʦʪʘ 

CH3COOH 

 

ʎʠʢʣʦʛʝʢʩʘʥʢʘʨʙʦʥʦʚʘ 

ʢʠʩʣʦʪʘ 

OH

O

 

ɹʝʥʟʝʥʦʚʘ  

ʢʠʩʣʦʪʘ 

OH

O

 

ɼʠʢʘʨʙʦʥʦʚʽ 

(ʜʚʦʦʩʥʦʚʥʽ) 

ʑʘʚʣʝʚʘ  

ʢʠʩʣʦʪʘ 

HOOCCOOH 

 

ʎʠʢʣʦʛʝʢʩʘʥ-1,2-

ʜʠʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ 
COOH

COOH  

ʆʨʪʦ-ʌʪʘʣʝʚʘ 

ʢʠʩʣʦʪʘ 
COOH

COOH  

  ʉʠʩʪʝʤʘʪʠʯʥʽ ʥʘʟʚʠ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʥʘʟʚ ʘʣʢʘʥʽʚ ʟ ʚʽʜ-

ʧʦʚʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʦʤʽʚ ʂʘʨʙʦʥʫ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʟʘʢʽʥʯʝʥʥʷ  -ʦʚʘ ʢʠʩʣʦʪʘ. 

ɸʣʝ ʥʘʡʯʘʩʪʽʰʝ ʜʣʷ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʚʞʠʚʘʶʪʴ ʪʨʠʚʽʘʣʴʥʽ ʥʘʟʚʠ (ʪʘʙʣ. 6). 

ʊʘʙʣʠʮʷ 6 

 

ʌʦʨʤʫʣʘ 
ʅʘʟʚʘ 

ʢʠʩʣʦʪʠ 
ʩʠʩʪʝʤʘʪʠʯʥʘ ʪʨʠʚʽʘʣʴʥʘ ʧʦʭʦʜʞʝʥʥʷ 

HCOOH 
ʄʝʪʘʥʦʚʘ  

ʢʠʩʣʦʪʘ 

ʄʫʨʘʰʠʥʘ  

ʢʠʩʣʦʪʘ 
ʃʘʪ. formica ï ʤʫʨʘʭʠ 

CH3COOH ɽʪʘʥʦʚʘ  ʆʮʪʦʚʘ  ʃʘʪ. acetum ï ʦʮʝʪ 

CH3CH2COOH ʇʨʦʧʘʥʦʚʘ ʇʨʦʧʽʦʥʦʚʘ 
ɻʨʝʮ. proto ï ʧʝʨʰʠʡ, pion - 

ʞʠʨ  

CH3(CH2)2COOH ɹʫʪʘʥʦʚʘ ʄʘʩʣʷʥʘ  ʃʘʪ. buturum ï ʤʘʩʣʦ 

CH3(CH2)3COOH ʇʝʥʪʘʥʦʚʘ  ɺʘʣʝʨôʷʥʦʚʘ  ɿ ʢʦʨʽʥʥʷ ʚʘʣʝʨôʷʥʠ 

CH3(CH2)4COOH ɻʝʢʩʘʥʦʚʘ  ʂʘʧʨʦʥʦʚʘ  ʃʘʪ. caper ï ʢʦʟʘ 

CH3(CH2)5COOH 
ɻʝʧʪʘʥʦʚʘ  ɽʥʘʥʪʦʚʘ  ɻʨʝʮ. oenanthe ï ʢʚʽʪʢʘ  

ʚʠʥʦʛʨʘʜʫ 

CH3(CH2)6COOH ʆʢʪʘʥʦʚʘ  ʂʘʧʨʠʣʦʚʘ  ʃʘʪ. caper ï ʢʦʟʘ 

CH3(CH2)7COOH ʅʦʥʘʥʦʚʘ  ʇʝʣʘʨʛʦʥʦʚʘ ʃʘʪ. pelargonium ï ʧʝʣʘʨʛʦʥʽʷ  

CH3(CH2)8COOH ɼʝʢʘʥʦʚʘ  ʂʘʧʨʠʥʦʚʘ  ʃʘʪ. caper ï ʢʦʟʘ 

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 
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ʄʫʨʘʰʠʥʘ ʢʠʩʣʦʪʘ ï ʧʝʨʰʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʛʦʤʦʣʦʛʽʯʥʦʛʦ ʨʷʜʫ    

ʤʦʥʦʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. ɺʦʥʘ ʥʘʡʩʠʣʴʥʽʰʘ ʟ ʥʘʩʠʯʝʥʠʭ ʢʠʩʣʦʪ. ɿ ̔ʟʙʽʣʴ-

ʰʝʥʥʷʤ ʢʘʨʙʦʥʦʚʦʛʦ ʣʘʥʮʶʛʘ ʧʽʜʚʠʱʫʻʪʴʩʷ ʡʦʛʦ ʧʦʟʠʪʠʚʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ 

ʚʧʣʠʚ ʥʘ ʢʘʨʙʦʢʩʠʣʴʥʫ ʛʨʫʧʫ, ʧʦʣʷʨʥʽʩʪʴ ʟʚôʷʟʢʫ ʆ ï ʅ ʟʤʝʥʰʫʻʪʴʩʷ (ʤʽʮ-

ʥʽʩʪʴ ʟʨʦʩʪʘʻ), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʩʠʣʘ ʢʠʩʣʦʪʠ ʟʤʝʥʰʫʻʪʴʩʷ: 

> > CH3
CH2C

O

O H

H C

O

O H

CH3 C

O

O H
 

 

ʄʫʨʘʰʠʥʘ ʢʠʩʣʦʪʘ ʤʘʻ ʦʩʦʙʣʠʚʽʩʪʴ, ʱʦ ʚʠʨ̔ʟʥʷʻ ʾʾ ʩʝʨʝʜ ʽʥʰʠʭ ʢʘʨʙʦʥʦ-

ʚʠʭ ʢʠʩʣʦʪ. ʋ ʩʢʣʘʜʽ ʾʾ ʤʦʣʝʢʫʣʠ ʢʨʽʤ ʢʘʨʙʦʢʩʠʣʴʥʦʾ ʛʨʫʧʠ (a) ʤʽʩʪʠʪʴʩʷ 

ʬʨʘʛʤʝʥʪʠ (b), ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʽʥʰʦʛʦ ʢʣʘʩʫ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ï ʘʣʴʜʝ-

ʛʽʜʽʚ. ʊʦʤʫ ʤʫʨʘʰʠʥʽʡ ʢʠʩʣʦʪʽ ʧʨʠʪʘʤʘʥʥʽ ʜʝʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʣʴʜʝʛʽʜʽʚ, 

ʟʦʢʨʝʤʘ ʦʢʠʩʥʝʥʥ̫ ʘʤʦʥ̔ʘʯʥʠʤ ʨʦʟʯʠʥʦʤ ʘʨʛʝʥʪʫʤ(ɯ) ʦʢʩʠʜʫ (ʨʝʘʢʮʽʷ  

ʩʨʽʙʥʦʛʦ ʜʟʝʨʢʘʣʘ). 
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O HH
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ɽʩʪʝʨʠ (R-COOR1)    

ʇʦʭʽʜʥʽ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʽ ʩʧʠʨʪʽʚ, ʪʦʤʫ  ʾʭ ʥʘʟʚʠ ʧʦʭʦʜʷʪʴ ʚʽʜ ʥʘʟʚ   

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʧʠʨʪʫ ʽ ʢʘʨʙʦʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɸ ʥʘʟʚʘ ʝʩʪʝʨ ʧʦʭʦʜʠʪʴ ʚʽʜ ʥʽʤʝʮʴ-

ʢʦʛʦ ʩʣʦʚʘ EssigAether, ʱʦ ʦʟʥʘʯʘʻ ʝʪʠʣʘʮʝʪʘʪ.  

ɽʩʪʝʨʠ ʥʝʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, ʧʨʦʪʝ ʨʦʟʯʠʥʷʶʪʴʩʷ ʚ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ 

ʨʝʯʦʚʠʥʠ. ʗʢʱʦ ʢʘʨʙʦʥʦʚʘ ʢʠʩʣʦʪʘ, ʱʦ ʫʪʚʦʨʠʣʘ ʻʩʪʝʨ ʤʘʻ ʢʽʣʴʢʽʩʪʴ ʘʪʦʤʽ ʂʘʨ-

ʙʦʥʫ ʜʦ 18 (ʥʠʞʯʽ ʝʩʪʝʨʠ), ʪʦ ʝcʪʝʨ ʨʽʜʢʠʡ, ʷʢʱʦ ʙʽʣʴʰʝ, ʷʢ ʧʨʘʚʠʣʦ ʪʚʝʨʜʠʡ. 

ʄʘʡʞʝ ʚʩʽ ʥʠʞʯʽ ʝcʪʝʨʠ ʤʘʶʪʴ ʩʠʣʴʥʽ ʭʘʨʘʢʪʝʨʥʽ ʟʘʧʘʭʠ, ʽʥʢʦʣʠ ʨʽʟʢʽ ʽ ʥʝ     

ʟʘʚʞʜʠ ʧʨʠʻʤʥʽ. ʅʘʧʨʠʢʣʘʜ, ʫ ʙʝʟʘʮʝʪʦʥʦʚʫ ʢʦʩʤʝʪʠʯʥʫ ʨʽʜʠʥʫ ʜʣʷ ʟʥʷʪʪʷ ʣʘʢʫ 

ʟ ʥʽʛʪʽʚ ʜʦ ʩʢʣʘʜʫ ʚʭʦʜʠʪʴ ʝʪʠʣʘʮʝʪʘʪ. ʉʘʤʝ ʡʦʛʦ ʩʠʣʴʥʠʡ ʟʘʧʘʭ ʽ ʚʽʜʯʫʚʘʻʪʴʩʷ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʦʙʫ. 

ʈʝʘʢʮʽʷ ʫʪʚʦʨʝʥʥʷ ʝʩʪʝʨʫ ʟʽ ʩʧʠʨʪʫ ʽ ʢʠʩʣʦʪʠ ʻ ʦʙʦʨʦʪʥʦʶ: ʧʨʷʤʘ ʨʝʘʢʮʽʷ 

ʥʘʟʠʚʘʻʪʴʩʷ ʝʩʪʝʨʠʬʽʢʘʮʽʻʶ, ʘ ʦʙʦʨʦʪʥʘ ï ʦʤʠʣʝʥʥʷʤ ʝʩʪʝʨʫ: 
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ɹʘʛʘʪʦ ʝʩʪʝʨʽʚ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʤʘʶʪʴ     

ʭʘʨʘʢʪʝʨʥʽ ʬʨʫʢʪʦʚʽ ʘʙʦ ʢʚʽʪʢʦʚʽ ʟʘʧʘʭʠ, ʯʝʨʝʟ ʱʦ ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʰʪʫʯʥʽ ʘʨʦʤʘʪʠʟʘʪʦʨʠ (ʤʘʣ. 17). 

ʅʘʧʨʠʢʣʘʜ, 

ʝʪʝʨʠ ʝʪʘʥʦʚʦʾ (ʦʮʪʦʚʦʾ) ʢʠʩʣʦʪʠ: 

ʙʫʪʠʣʝʪʘʥʦʘʪ ʤʘʻ ʛʨʫʰʝʚʠʡ ʘʨʦʤʘʪ, 

ʦʢʪʠʣʝʪʘʥʦʘʪ ð ʧʦʤʘʨʘʥʯʝʚʠʡ, 

ʙʝʥʟʠʣʝʪʘʥʦʘʪ ð ʞʘʩʤʠʥʦʚʠʡ; 

ʝʪʝʨʠ ʙʫʪʘʥʦʚʦʾ (ʤʘʩʣʷʥʦʾ) ʢʠʩʣʦʪʠ: 

ʤʝʪʠʣʙʫʪʘʥʦʘʪ ð ʷʙʣʫʥʝʚʠʡ; 

ʝʪʠʣʙʫʪʘʥʦʘʪ ð ʘʥʘʥʘʩʦʚʠʡ ʘʙʦ çʘʙʨʠʢʦʩʦʚʠʡè; 

ʝʪʠʣʧʝʥʪʘʥʦʘʪ ð ʚʠʥʦʛʨʘʜʥʠʡ; 

ʝʪʠʣʩʘʣʽʮʠʣʘʪ ð ʤôʷʪʥʠʡ;                                                                      

ʙʝʥʟʠʣʙʝʥʟʝʥʦʘʪ ð ʢʚʽʪʢʦʚʠʡ.                                                                                                                                   

ɽʩʪʝʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʫ ʧʨʠʨʦʜʽ.     

ʈʦʩʣʠʥʥʽ ʡ ʪʚʘʨʠʥʥʽ ʞʠʨʠ ʟʘ ʭʽʤʽʯʥʦʶ ʙʫʜʦʚʦʶ  

ʩʚʦʾʭ ʤʦʣʝʢʫʣ ï ʮʝ ʝʩʪʝʨʠ ʩʧʠʨʪʫ ʛʣʽʮʝʨʠʥʫ ʪʘ    

ʚʠʱʠʭ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. 

ʆʩʪʘʥʥʷ ʨʫʙʨʠʢʘ çɸʥʘʣʦʛʠ ʢʘʨʙʦʥʘʪʥʦʾ ʢʠʩʣʦʪʠè ʦʙôʻʜʥʘʣʘ ʜʚʽ ʚʘʞʣʠʚʽ 

ʛʨʫʧʠ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʇʝʨʰʘ ʛʨʫʧʘ ʚʢʣʶʯʘʻ ʢʣʘʩ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ ʪʘ    

ʛʝʥʝʪʠʯʥʦ ʙʣʠʟʴʢ ̔ ʜʦ ʥɹ ʦʛʦ ʢʣʘʩʠ: ʘʥʛʽʜʨʠʜʠ ʽ ʭʣʦʨʘʥʛʽʜʨʠʜʠ ʢʘʨʙʦʥʦʚʠʭ       

ʢʠʩʣʦʪ, ʥʽʪʨʠʣʠ, ʘʤʽʜʠ, ʝʩʪʝʨʠ. ʎʽ ʢʣʘʩʠ ʚʚʘʞʘʶʪʴʩʷ ʧʦʭʽʜʥʠʤʠ ʢʘʨʙʦʥʦʚʠʭ ʢʠ-

ʩʣʦʪ, ʪʦʤʫ ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʥʠʭ ʦʜʝʨʞʘʥʽ. ʊʘʢʽ ʷʢ ʭʣʦʨʘʥʛʽʜʨʠʜ ʦʮʪʦʚʦʾ ʢʠʩʣʦ-

ʪʠ (a), ʘʥʛʽʜʨʠʜ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (b), ʘʮʝʪʦʥʽʪʨʠʣ (c), ʘʤʽʜ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (d): 
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ɼʨʫʛʘ ʛʨʫʧʘ ï ʮʝ ʧʦʭʽʜʥʠʤʠ ʢʘʨʙʦʥʘʪʥʦʾ ʢʠʩʣʦʪʠ; ʜʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʪʘʢʽ ʚʘʞʣʠʚʽ 

ʩʧʦʣʫʢʠ: ʬʦʩʛʝʥ (a), ʢʘʨʙʘʤʽʥʦʚʘ  ʢʠʩʣʦʪʘ (b), ʩʝʯʦʚʠʥʘ ʘʙʦ ʢʘʨʙʘʤʽʜ (c):  
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 ʄʘʣ. 17. ɸʨʦʤʘʪʠʟʘʪʦʨʘʤ 

ʧʦʚʽʪʨʷ ʯʘʩʪʦ ʥʘʜʘʶʪʴ ʟʘʧʘʭ 

ʬʨʫʢʪʽʚ ʘʙʦ ʢʚʽʪʽʚ  

 ʊʝʦʨʝʪʠʯʥʝ ʟʘʥʫʨʝʥʥʷ 
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ʌʝʥʦʣʬʪʘʣʝʾʥ (c), ʜʦʙʨʝ ʚʽʜʦʤʠʡ ʚʘʤ ʽʥʜʠʢʘʪʦʨ ʣʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʜʝʨʞʫ-

ʶʪʴ ʟ ʘʥʛʽʜʨʠʜʫ ʦ-ʬʪʘʣʝʚʦʾ ʢʠʩʣʦʪʠ (a) ʽ ʬʝʥʦʣʫ (b) ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʜʦʚʽʜʥʽʤʘʣʴʥʠʭ 

ʨʝʘʛʝʥʪʽʚ: 
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O

OH

H

OH

H

OH
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O

OH

H2SO4,  +t

- H2O

a

b b

c  
ʋ ʥʝʡʪʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʥ ʙʝʟʙʘʨʚʥʠʡ, ʘ ʚ ʣʫʞʥʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʘ 

ʧʝʨʝʙʫʜʦʚʘ ʤʦʣʝʢʫʣʠ (ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʢʘʨʙʦʢʩʠʣʴʥʘ ʛʨʫʧʘ  ̔ʟʤʽʥʶʻʪʴʩʷ ʭʘʨʘʢʪʝʨ ʩʧʨʷ-

ʞʝʥʥʷ), ʚʽʜʪʘʢ ʢʦʣʽʨ ʨʦʟʯʠʥʫ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʨʦʞʝʚʠʡ (ʬʫʢʩʠʥʦʚʠʡ).  

ʇʦʥʘʜ 150 ʨʦʢʽʚ ʬʝʥʦʣʬʪʘʣʝʾʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʤʝʜʠʮʠʥʽ ʷʢ ʧʨʦʥʦʩʥʠʡ ʟʘʩ̔ʙ 

(ʧʫʨʛʝʥ). ɿʘʨʘʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʯʝʨʝʟ ʧʦʜʨʘʟʥʶʚʘʣʴʥʫ ʜʽʶ ʥʘ  

ʰʣʫʥʦʢ, ʢʠʰʝʯʥʠʢ ʪʘ ʥʠʨʢʦʚʽ ʪʢʘʥʠʥʠ. 

× ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʛʨʫʧʘ ʩʧʦʣʫʢ ʢʣʘʩʫ ʘʤʽʥʽʚ. 

× ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʤʽʥʽʚ.  

× ʍʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʙʫʜʦʚʠ ʤʦʣʝʢʫʣ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. 

× ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. 

× ɽʩʪʝʨʠ ï ʧʦʭʽʜʥʽ ʢʘʨʙʦʥʦʚʠʭ ʢʠʩʣʦʪ. 

 12.  ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʢʮʽʾ ʝʩʪʝʨʠʬʽʢʘʮʽʾ ʫʪʚʦʨʠʣʘʩ ̫ʨʝʯʦʚʠʥʘ ʟ ʷʩʢʨʘʚʦ ʚʠ-

ʨʘʞʝʥʠʤ ʚʠʥʦʛʨʘʜʥʠʤ ʟʘʧʘʭʦʤ. ʉʢʣʘʜʽʪʴ ʨʽʚʥʷʥʥʷ ʨʝʘʢʮʽʾ ʽ ʦʙʯʠʩʣʽʪʴ ʢʽʣʴʢʽʩʪʴ 

ʝʩʪʝʨʫ, ʱʦ ʫʪʚʦʨʠʚʩʷ, ʷʢʱʦ ʜʣʷ ʨʝʘʢʮʽʾ ʚʟʷʣʠ 92,14 ʛ ʩʧʠʨʪʫ.  

13. ʋ ʤʘʛʘʟʠʥʘʭ ʧʨʦʜʘʶʪʴ ʩʫʭʠʡ ʨʦʟʧʫʰʫʚʘʯ ʪʽʩʪʘ (ʧʝʢʘʨʩʴʢʠʡ ʧʦʨʦʰʦʢ), 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʣʠʤʦʥʥʦʾ ʢʠʩʣʦʪʠ ʽ ʭʘʨʯʦʚʦʾ ʩʦʜʠ. ʅʘʧʠʰʽʪʴ ʨʽʚ-

ʥʷʥʥʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʞ ʮʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʽʜ ʯʘʩ ʟʘʤʽʰʫ-

ʚʘʥʥʷ ʽ ʚʠʧʽʢʘʥʥʷ ʪʽʩʪʘ. ɺʠʟʥʘʯʪʝ, ʚ ʷʢʦʤʫ ʤʘʩʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʟʤʽʰʫʶʪʴ 

ʢʠʩʣʦʪʫ ʽ ʩʦʜʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʩʫʭʦʛʦ ʨʦʟʧʫʰʫʚʘʯʘ ʪʽʩʪʘ.   

ʎʽʢʘʚʽ ʧʦʜʨʦʙʠʮʽ 

 ʇʠʪʘʥʥʷ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ 

 ɿʘʚʜʘʥʥʷ 
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6. ʆʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʚ ʞʠʚʽʡ ʧʨʠʨʦʜʽ. ʈʽʚʥʽ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ɾʠʚʘ ʽ ʢʦʩʥʘ ʤʘʪʝʨʽ.ʾ ɺʩʝ ʚ ʥʘʰʦʤʫ ʩʚʽʪʽ 

ʧʦʙʫʜʦʚʘʥʦ ʟ ʤʘʪʝʨʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ. ɼʚʘ ʦʩʥʦʚʥʠʭ ʾʾ 

ʚʠʜʠ ï ʮʝ ʞʠʚʘ  ʤʘʪʝʨʽʷ (Biota) ʽ ʢʦʩʥʘ ʤʘʪʝʨʽʷ 

(Materia n̔ertis). ʂʦʞʥʘ ʟ ʥʠʭ ʤʘʻ ʩʚʦʾ ʭʘʨʘʢʪʝʨʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ. ʊʘʢ, ʜʣʷ ʞʠʚʦʾ ʤʘʪʝʨʽʾ ʭʘʨʘʢʪʝʨʥʽ:     

ʚʽʜʥʦʩʥʦ ʤʘʣʠʡ ʯʘʩ ʽʩʥʫʚʘʥʥʷ  ̔ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʤʽʥ ʽ 

ʨʦʟʚʠʪʢʫ. ʂʦʩʥʘ ʤʘʪʝʨʽʷ, ʥʘʚʧʘʢʠ, ʟʘʣʠʰʘʻʪʴʩʷ     

ʥʝʟʤʽʥʥʦʶ ʥʝʚʠʟʥʘʯʝʥʦ ʜʦʚʛʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ɸʣʝ 

ʚʩʽ ʚʠʜʠ ʤʘʪʝʨʽʾ ʧʦʚôʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʠʤ ʽ ʧʝʨʝʙʫʚʘʶʪʴ 

ʫ ʚʽʜʥʦʩʥʽʡ ʨʽʚʥʦʚʘʟʽ.  

ɯ ʢʦʩʥʘ, ʽ ʞʠʚʘ ʤʘʪʝʨʽʷ ʧʦʙʫʜʦʚʘʥʽ ʟ ʘʪʦʤʽʚ  

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʥʘ ʧʣʘʥʝʪʽ  ̒  

ʩʪʘʣʦʶ. ɿʤʽʥʠ ʽ ʨʦʟʚʠʪʦʢ ʞʠʚʦʾ ʤʘʪʝʨʽʾ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʨʦʮʝʩʘʤʠ ʘʩʠʤʽʣʷʮʽʾ ʪʘ  ʜʠʩʠʤʽʣʷʮʽʾ, ʱʦ ʟʤʽʥʶʶʪʴ 

ʦʜʠʥ ʦʜʥʦʛʦ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʨʫʛʦʦʙʽʛ 

ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʠʨʦʜʽ. ʆʩʢʽʣʴʢʠ ʞʠʚʘ ʤʘʪʝ-

ʨʽʷ ʽʩʥʫʻ ʤʝʥʰʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʪʦ ʡ ʦʙʽʛ ʚ ʥʽʡ    

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ. ɸʪʦʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʩʧʦʯʘʪʢʫ 

ʜʦ ʩʢʣʘʜʫ ʦʜʥ̔̒ ʾ ʨʝʯʦʚʠʥʠ, ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʯʥʠʭ ʧʝʨʝ-

ʪʚʦʨʝʥʴ ʤʽʛʨʫʶʪʴ ʜʦ ʽʥʰʠʭ ʩʧʦʣʫʢ ʯʝʨʝʟ ʥʘʚʢʦʣʠʰ-

ʥ ̒ʩʝʨʝʜʦʚʠʱʝ. ʋ ʧʨʦʮʝʩʽ ʤʽʛʨʘʮʽʾ ʢʨʽʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʟʦʚʥʽʰʥʻ ʽ ʚʥʫʪʨʽʰʥʻ ʩʝʨʝʜʦʚʠʱʘ ʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʨ̌ʫʥʪ. ɿʘʢʦʥʦʤʽʨ-

ʥʦʩʪʽ ʪʘʢʦʛʦ ʢʨʫʛʦʦʙʽʛʫ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʠʨʦʜʽ ʚʠʚʯʘʻ ʥʘʫʢʘ ʙʽʦʛʝʦʭʽʤʽʷ.  

ɹ̔ ʦʩʬʝʨʘ ʪʘ ʬʫʥʢʮʽʾ ʞʠʚʦʾ ʤʘʪʝʨʽʾ. ɹʽʦʩʬʝʨʘ ï ʩʧʝʮʠʬʽʯʥʘ ʦʙʦʣʦʥʢʘ 

ɿʝʤʣʽ, ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ ʪʘ ʝʥʝʨʛʝʪʠʢʘ ʷʢʦʾ ʟʫʤʦʚʣʝʥʽ ʤʠʥʫʣʦʶ ʽ ʪʝʧʝʨʽʰʥʴʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʞʠʚʦʾ ʤʘʪʝʨʽʾ.  

ɹʽʦʩʬʝʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʞʠʚʦʾ ʤʘʪʝʨʽʾ, ʙʽʦʛʝʥʥʦʾ ʤʘʪʝʨʽʾ ï ʦʨʛʘʥʦʤʽʥʝʨʘ-

ʣʴʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʞʠʚʦʶ ʤʘʪʝʨʽʻʶ (ʚʫʛʽʣʣʷ, ʛʘʟ, ʥʘʬʪʘ, 

ʪʦʨʬ ʛʫʤʫʩ ʪʦʱʦ), ʙʽʦʢʦʩʥʦʾ ʤʘʪʝʨʽʾ ï ʫʪʚʦʨʝʥʥʷ ʞʠʚʦʾ ʡ ʥʝʞʠʚʦʾ ʧʨʠʨʦʜʠ (ʚʦ-

ʜʘ, ʘʪʤʦʩʬʝʨʘ, ʦʩʘʜʦʚ̔  ʧʦʨʦʜʠ ʪʦʱʦ). 

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʞʠʚʘ ʤʘʪʝʨʽʷ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ. ʎʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ï ʥʝ ʧʨʦʩʪʦ ʚʣʘʩʪʠʚʽʩʪʴ ʙʽʦʪʠ, ʘ ʟʘʩʽʙ ʾʾ ʽʩʥʫʚʘʥʥʷ. ʊʦʙʪʦ ʷʢʱʦ ʧʨʠʧʠʥʷʶʪʴʩʷ 

ʟʤʽʥʠ, ʤʘʪʝʨʽʷ ʩʪʘʻ ʥʝʞʠʚʦʶ. ʊʘʢʠʡ ʨʫʭ ʤʘʪʝʨʽʾ ʚʧʣʠʚʘʻ ʥʘ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ, 

ʚʠʢʦʥʫʶʯʠ ʪʘʢʽ ʬʫʥʢʮʽʾ. 

 

 

 ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ 

ɺʝʨʥʘʜʩʴʢʠʡ 

 (1861 ï 1945) 

ʈʦʩʽʡʩʴʢʠʡ ʫʯʝʥʠʡ  

ʧʨʠʨʦʜʦʜʦʩʣʽʜʥʠʢ,  

ʨʦʟʨʦʙʥʠʢ ʫʯʝʥʥʷ ʧʨʦ 

 ʥʦʦʩʬʝʨʫ, ʟʘʩʥʦʚʥʠʢ  

ʥʘʫʢʠ ʙʽʦʛʝʦʭʽʤʽʾ  

 






















































































































































































































