
ʂʘʬʝʜʨʘ ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʙʽʦʭʽʤʽʾ ʨʦʩʣʠʥ  

ɺʠʢʣʘʜʘʯʽ: 6, ʢʘʥʜʠʜʘʪʽʚ ʥʘʫʢ 5, ʜʦʢʪʦʨʽʚ ï 1, ʜʦʮʝʥʪʽ ï 4, ʧʨʦʬʝʩʦʨʽʚ ï 1. 

ʅʘʚʯʘʣʴʥʦ-ʜʦʧʦʤʽʞʥʠʡ ʧʝʨʩʦʥʘʣ ï 5 ʦʩʽʙ. ʅʘ ʢʘʬʝʜʨʽ ʥʘʚʯʘʻʪʴʩʷ 3 ʘʩʧʽʨʘʥʪʠ. 

ʂʘʬʝʜʨʘ ʟʜʽʡʩʥʶʻ ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʽʚ ʟʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷʤʠ  

ñʌʽʟʽʦʣʦʛʽʷ ʪʘ ʙʽʦʭʽʤʽʷ ʨʦʩʣʠʥò ʪʘ ñʄʽʢʨʦʙʽʦʣʦʛʽʷ ʽ ʚʽʨʫʩʦʣʦʛʽʷò   



ʂɸʌɽɼʈɸ  ʌɯɿɯʆʃʆɻɯɰ  ʊɸ  ɹɯʆʍɯʄɯɰ   

ʈʆʉʃʀʅ 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ï ɾʤʫʨʢʦ ɺʘʩʠʣʴ ɺʘʩʠʣʴʦʚʠʯ, 

ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ. 

ʊʝʣ.: 707-52-32. ɸʫʜ. 3-21  
http://www-biology.univer.kharkov.ua/phys-plants/ 

 

ʂʘʬʝʜʨʘ ʟʘʩʥʦʚʘʥʘ 1889 ʨʦʢʫ ʘʢʘʜʝʤʽʢʦʤ ɺ.ɯ. ʇʘʣʣʘʜʽʥʠʤ, 

ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʠʤ ʚʯʝʥʠʤ, ʘʚʪʦʨʦʤ ʪʝʦʨʽʾ ʜʠʭʘʥʥʷ ʨʦʩʣʠʥ. 

ʂʘʬʝʜʨʘ ʛʦʪʫʻ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘ ʜʚʦʤʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷʤʠ ï 

ñʌʽʟʽʦʣʦʛʽʷ ʪʘ ʙʽʦʭʽʤʽʷ ʨʦʩʣʠʥò ʽ ñʄʽʢʨʦʙʽʦʣʦʛʽʷ ʪʘ 

ʚʽʨʫʩʦʣʦʛʽʷò. ʅʘ ʢʘʬʝʜʨʽ ʩʪʚʦʨʝʥʽ ʣʘʙʦʨʘʪʦʨʽʷ ʢʫʣʴʪʫʨʠ 

ʨʦʩʣʠʥʥʠʭ ʢʣʽʪʠʥ ʽ ʪʢʘʥʠʥ in vitro, ʜʦʩʣʽʜʥʘ ʜʽʣʷʥʢʘ ʜʣʷ 

ʧʦʣʴʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʢʘʤʝʨʘ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ 

ʚ ʫʤʦʚʘʭ ʰʪʫʯʥʦʛʦ ʢʣʽʤʘʪʫ. ɼʣʷ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʘ ʽ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʢʦʣʝʢʮʽʷ 

ʛʨʫʥʪʦʚʠʭ ʤʽʢʨʦʤʽʮʝʪʽʚ ʪʘ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ. ʋʩʝ ʮʝ ʩʧʨʠʷʻ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʶ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʬʽʟʽʦʣʦʛʽʾ, 

ʙʽʦʭʽʤʽʾ ʨʦʩʣʠʥ, ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʚʽʨʫʩʦʣʦʛʽʾ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʢʘʬʝʜʨʽ ʦʧʫʙʣʽʢʦʚʘʥʦ  ʧʦʥʘʜ 

800 ʩʪʘʪʝʡ, 9 ʤʦʥʦʛʨʘʬʽʡ, 6 ʧʽʜʨʫʯʥʠʢʽʚ, 10 ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ, ʦʜʝʨʞʘʥʽ 5 ʘʚʪʦʨʩʴʢʠʭ ʩʚʽʜʦʪʮʪʚ ʥʘ ʚʠʥʘʭʦʜʠ. 

ɺʠʧʫʩʢʥʠʢʠ ʢʘʬʝʜʨʠ ʧʣʽʜʥʦ ʧʨʘʮʶʶʪʴ ʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʫʩʪʘʥʦʚʘʭ ʅɸʅ ʋʢʨʘʾʥʠ ʋɸɸʅ, ɺʅɿ ʋʢʨʘʾʥʠ. ʇʨʠ ʢʘʬʝʜʨʽ 

ʜʽʻ ʘʩʧʽʨʘʥʪʫʨʘ. ɿʘ ʦʩʪʘʥʥʽ 8 ʨʦʢʽʚ ʘʩʧʽʨʘʥʪʘʤʠ ʢʘʬʝʜʨʠ 

ʟʘʭʠʱʝʥʽ 5 ʢʘʥʜʠʜʘʪʩʴʢʠʭ ʜʠʩʝʨʪʘʮʽʡ. ʉʝʨʝʜ ʚʠʧʫʩʢʥʠʢʽʚ 

ʢʘʬʝʜʨʠ ʧʦʥʘʜ 40 ʢʘʥʜʠʜʘʪʽʚ ʪʘ 10 ʜʦʢʪʦʨʽʚ ʥʘʫʢ.     

 

ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ:  

ʇʝʨʰʠʡ ʥʘʧʨʷʤ ï ʬʽʟʽʦʣʦʛʦ-ʛʝʥʝʪʠʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʤʝʪʘʙʦʣʽʯʥʦʾ, ʬʽʪʦʛʦʨʤʦʥʘʣʴʥʦʾ  ̔

ʬʽʪʦʭʨʦʤʥʦʾ ʨʝʛʫʣʷʮʽʾ ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ, ʤʦʨʬʦʛʝʥʝʟ ʨʦʩʣʠʥ ʫ ʢʫʣʴʪʫʨʽ in 

vitro. ɼʨʫʛʠʡ ʥʘʧʨʷʤ ï ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʚʟʘʻʤʦʜʽʾ ʨʦʩʣʠʥʘ-ʤʽʢʨʦʦʨʛʘʥʽʟʤ 

ʪʘ ʤʽʞ ʨ̌ʫʥʪʦʚʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʫ 

ʨʽʟʥʠʭ ʚʠʜʘʭ ʬʽʪʦʮʝʥʦʟʽʚ 
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ʂʘʬʝʜʨʘ ʤʘʻ: 

 

Vʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

ʣʘʙʦʨʘʪʦʨʽʶ 

 

Vʬʘʢʪʦʨʦʩʪʘʪʥʫ ʢʘʤʝʨʫ  

 

Vʜʦʩʣʽʜʥʫ ʜʽʣʷʥʢʫ 

 

Vʜʚʘ ʩʪʝʨʠʣʴʥʽ ʙʦʢʩʠ 

 

Vʪʨʠ ʥʘʚʯʘʣʴʥʽ ʘʫʜʠʪʦʨʽʾ 

 

Vʣʘʙʦʨʘʪʦʨʽʶ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ    

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʨʦʩʣʠʥ 

 

Vʢʦʣʝʢʮʽʶ ʽʟʦʛʝʥʥʠʭ ʣʽʥʽʡ ʩʦʾ 

ʪʘ ʧʰʝʥʠʮʽ 

 

Vʢʦʣʝʢʮʽʶ ʤʽʢʨʦʤʽʮʝʪʽʚ ʪʘ 

ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ  

 

Vʚʩʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ 

   ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʽ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ  

 



ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʜʽʣʷʥʢʘ ʢʘʬʝʜʨʠ ʫ ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʋʥʽʚʝʨʩʠʪʝʪʫ . 

ʊʫʪ ʩʪʫʜʝʥʪʠ ʢʘʬʝʜʨʠ ʧʨʦʭʦʜʷʪʴ ʧʨʘʢʪʠʢʫ ʽ ʚʠʢʦʥʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʽ ʨʦʙʦʪʠ  


