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ɸʅʅʆʊɸʎʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʨʠʪʴ ʠ ʠʟʫʯʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Acinetobacter ʩʠʥʪʝ-

ʟʠʨʦʚʘʪʴ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʠ ʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɹʘʢʪʝʨʠʠ ʨʦʜʘ Acinetobacter ʧʨʦʷʚʣʷʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ AgNO3 ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʠ ʩʧʦʩʦʙʥʳ ʢ 

ʙʠʦʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʠʮ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʠ ʥʘʠʙʦʣʴʰʘʷ ʘʥʪʠʙʠʦʪʠʯʝ-

ʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ 100 ʤʛ/ʣ ʠʦʥʦʚ ʩʝʨʝʙʨʘ. ʈʘʟʤʝʨ ʧʦʣʫʯʝʥ-

ʥʳʭ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 20 ʜʦ 300 ʥʤ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʦʙʨʘʟʫʶʪ ʘʛʣʦʤʝʨʘʪʳ ʩ ʨʘʟʤʝ-

ʨʘʤʠ ʦʪ 150 ʜʦ 500 ʥʤ. 

ABSTRACT 

The aim of the study was to test and study the ability of microorganisms of the genus Acinetobacter to synthesize 

silver nanoparticles and their antibacterial activity. Bacteria of the genus Acinetobacter are resistant to the addition of an 

aqueous solution of AgNO3 of various concentrations of silver ions and are capable of biosynthesis of nanoparticles. The 

maximum amount of formation of silver nanoparticles and the highest antibiotic activity of biogenic nanoparticles were 

observed after the addition of 100 mg / l of silver ions. The size of the biogenic silver nanoparticles obtained varies from 

20 to 300 nm, which then form agglomerates with sizes from 150 to 500 nm. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ, Acinetobacter, ʙʠʦʩʠʥʪʝʟ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢ-

ʪʠʚʥʦʩʪʴ. 

Keywords: microorganisms, silver nanoparticles, Acinetobacter, biosynthesis, antibacterial activity. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶ-

ʱʠʭʩʷ ʦʙʣʘʩʪʝʡ ʥʘʥʦʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʠʪʩʷ ʩʦʟʜʘ-

ʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣ-

ʣʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʱʝʥʦ 

ʥʘ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ. ɹʘʢʪʝʨʠʮʠʜʥʳʝ ʠ ʨʘʥʦʟʘ-

ʞʠʚʣʷʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʝʨʝʙʨʘ ʠʟʚʝʩʪʥʳ ʤʝʜʠʮʠʥʝ 

ʜʘʚʥʦ. ʅʦ ʝʩʣʠ ʩʝʨʝʙʨʦ ʠ ʧʨʦʯʠʝ ʤʝʪʘʣʣʳ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚ ʚʠʜʝ ʥʘʥʦʯʘʩʪʠʮ, ʵʪʠ ʩʚʦʡʩʪʚʘ ʨʝʟʢʦ ʫʩʠʣʠʚʘ-

ʶʪʩʷ. ʇʨʠʤʝʥʝʥʠʝ ʩʝʨʝʙʨʘ ʚ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʬʦʨʤʘʭ 

ʧʦʟʚʦʣʷʝʪ ʚ ʩʦʪʥʠ ʨʘʟ ʩʥʠʟʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʪʘʣ-

ʣʠʯʝʩʢʦʛʦ ʩʝʨʝʙʨʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʙʘʢʪʝʨʠʮʠʜʥʳʭ 

ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʤʝʪʘʣʣʘ ʚ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʦʡ ʬʦʨʤʝ [2, 

c. 30].  

https://7universum.com/ru/nature/archive/item/10673
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ʅʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʦʙʣʘʜʘʷ ʰʠʨʦʢʠʤ ʩʧʝʢ-

ʪʨʦʤ ʚʳʩʦʢʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ 

ʣʠʰʝʥʳ ʥʝʜʦʩʪʘʪʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʙʣʝʤʦʡ ʨʝʟʠ-

ʩʪʝʥʪʥʦʩʪʠ ʢ ʥʠʤ ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʏʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʴ ʨʘʟʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʠ ʥʝʧʘʪʦʛʝʥʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ ʢ ʩʝʨʝʙʨʫ ʥʝʦʜʠʥʘʢʦʚʘ. ʇʘʪʦʛʝʥʥʘʷ ʤʠʢ-

ʨʦʬʣʦʨʘ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʦʥʘʤ ʩʝʨʝ-

ʙʨʘ, ʯʝʤ ʥʝʧʘʪʦʛʝʥʥʘʷ. ʇʦʵʪʦʤʫ ʩʝʨʝʙʨʦ ʜʝʡʩʪʚʫʝʪ 

ʠʟʙʠʨʘʪʝʣʴʥʦ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʥʠʯʪʦʞʘʷ ʚʨʝʜ-

ʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ [1, ʩ. 170].  

ʅʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʩʨʝʜʥʠʤ ʨʘʟʤʝʨʦʤ 3-4 ʥʤ 

ʧʦʣʫʯʘʶʪ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʵʢʦʣʦ-

ʛʠʯʥʳ ʠ ʙʝʟʦʧʘʩʥʳ. ʊʘʢ ʩ ʧʦʤʦʱʴʶ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝ-

ʙʨʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʚ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʚʦʜ-

ʥʳʭ ʨʘʩʪʚʦʨʘʭ AgNO3 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ: ʞʝʣʘʪʠʥʘ, ʛʣʶʢʦʟʳ, ʜʝʢʩʪʨʘʥʘ ʠʣʠ ʧʨʦ-

ʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟ-

ʤʦʚ. ʇʨʠ ʨʦʩʪʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʥʝʢʦʪʦ-

ʨʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʛʨʠʙʳ ʩʧʦʩʦʙʥʳ ʧʨʦʜʫʮʠʨʦ-

ʚʘʪʴ ʚ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʣʦʩʢʠʝ ʧʦ-

ʣʠʵʜʨʠʯʝʩʢʠʝ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ ʩ ʨʘʟʤʝʨʘʤʠ 50ï

100 ʥʤ [5, ʩ.49].  

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʤʠʢʨʦʙʥʳʭ ʧʨʦ-

ʜʫʮʝʥʪʦʚ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ, ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʙʠʦʦʙʲʝʢʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʤʫ ʠ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ [3ï4, c. 

26, c. 160], [6, c. 74].  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝ-

ʨʠʪʴ ʠ ʠʟʫʯʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ 

Acinetobacter ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ 

ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʦʥʦʚ ʩʝ-

ʨʝʙʨʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʙʘʢʪʝʨʠʠ ʨʦʜʘ 

Acinetobacter, ʚʳʜʝʣʝʥʥʳʝ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ. ʂʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʤʷʩʦʧʝʧʪʦʥ-

ʥʦʤ ʙʫʣʴʦʥʝ (ʄʇɹ) ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʨʅ=8.0. 

ɼʣʷ ʩʠʥʪʝʟʘ ʥʘʥʦʯʘʩʪʠʮ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʢʫʣʴʪʠʚʠ-

ʨʦʚʘʥʠʷ ʚ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ (ʂɾ) ʩ ʙʠʦʤʘʩ-

ʩʦʡ ʚʥʦʩʠʣʠ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ AgNO3 ʚ ʜʦʟʘʭ 25 ʤʛ/ʣ, 

50 ʤʛ/ʣ, 75 ʤʛ/ʣ, 100 ʤʛ/ʣ Ag+, ʜʘʣʝʝ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 

ʢʘʯʘʣʦʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʝʤʝʰʠʚʘ-

ʥʠʝʤ ʧʨʠ 150 ʦʙ/ʤʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 28-30Üʉ ʚ 

ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ ʠ ʙʦʣʝʝ.  

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ ʥʘ ʚʩʝ ʚʘʨʠʘʥʪʳ ʙʳʣʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ ʂɾ ʥʘ ʤʷʩʦʧʝʧʪʦʥʥʦʤ ʙʫʣʴʦʥʝ (ʄʇɹ) 

ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ AgNO3ʠ ʩ ʠʩʭʦʜʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʅ 

ʩʨʝʜʳ ʨʘʚʥʦʡ 7.0. 

ʆʙʨʘʟʦʚʘʥʠʝ ʅʏ ʩʝʨʝʙʨʘ ʬʠʢʩʠʨʦʚʘʣʠ ʚʠʟʫʘʣʴʥʦ 

ʧʦ ʠʟʤʝʥʝʥʠʶ ʮʚʝʪʘ ʨʘʩʪʚʦʨʦʚ ʂɾ ʚ ʭʘʨʘʢʪʝʨʥʳʡ ʙʫ-

ʨʳʡ ʠ ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʙʠʦ-

ʤʘʩʩʳ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʚʳʩʝʚʘ ʧʨʝʜʝʣʴʥʳʭ ʨʘʟʚʝʜʝ-

ʥʠʡ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʥʘ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ) ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʢʫʙʘʮʠʝʡ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 28Üʉ. ʏʝʨʝʟ 2ï3 ʩʫʪʦʢ ʧʦʜʩʯʠʪʳʚʘʣʠ ʢʦʣʦʥʠʠ.  

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʠʦʛʝʥʥʳʭ 

ʥʘʥʦʯʘʩʪʠʮ ʩʝʨʝʙʨʘ ʧʨʦʚʦʜʠʣʠ ʥʘ 3 ʩʫʪʢʠ ʠʥʢʫʙʘʮʠʠ 

ʤʝʪʦʜʦʤ ʘʛʘʨʦʚʳʭ ʣʫʥʦʢ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʢʫʣʴʪʫʨ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʙʘʢʪʝʨʠʠ 

Staphilococcus aureus, Escherichia coli, Pseudomonas 

aeruginosa, Bacillus subtilis ʠ Candida albicans, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʢʦʣʣʝʢʮʠʝʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʀʥʩʪʠʪʫʪʘ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ɸʅ ʈʋʟ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʧʦʩʦʙʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʥʘʥʦʯʘʩʪʠʮʳ 

ʩʝʨʝʙʨʘ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Acinetobacter ʬʠʢʩʠʨʦʚʘʣʠ 

ʚʠʟʫʘʣʴʥʦ (ʨʠʩ.1). ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʂɾ ʦʪ ʞʝʣ-

ʪʦʛʦ ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʩ ʚʥʝʩʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ 

AgNO3 ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 48 ʯʘʩʦʚ ʢʫʣʴʪʠ-

ʚʠʨʦʚʘʥʠʷʚ ʦʙʨʘʟʮʘʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʠʦʥʦʚ ʩʝʨʝʙʨʘ 

ʦʪ 50 ʤʛ/ʣ ʜʦ 100 ʤʛ/ʣ. 

 

 

ʈʠʩʫʥʦʢ 1. ʆʙʨʘʟʦʚʘʥʠʝ ʅʏ ʩʝʨʝʙʨʘ ʂɾ Acinetobacter: 

ʛʜʝ ʂ ï ʢʦʥʪʨʦʣʴ (ʂɾ); ˉ1 ï ʂɾ+25ʤʛ Ag+; ˉ2 ï ʂɾ+50ʤʛ Ag+; ˉ3 ï ʂɾ+75ʤʛ Ag+; ˉ4 ï ʂɾ+100ʤʛ Ag+. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʙʠʦʤʘʩʩʳ ʚ ʧʨʦʮʝʩʩʝ ʙʠʦ-

ʩʠʥʪʝʟʘ ʥʘʥʦʯʘʩʪʠʮ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ 

ʙʘʢʪʝʨʠʠ ʨʦʜʘ Acinetobacter ʧʨʦʷʚʣʷʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʜʝʡʩʪʚʠʶ ʩʦʣʝʡ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʙʠʦʩʦʨʙʮʠʠ ʩʝʨʝʙʨʘ. ʂʆɽ ʙʘʢʪʝʨʠʡ ʢʦʣʝʙʘʣʘʩʴ ʚ ʧʨʝ-

ʜʝʣʘʭ 100ï114Ŀ106 ʥʘ 4 ʩʫʪʢʠ ʙʠʦʩʠʥʪʝʟʘ ʅʏ, ʧʦ ʧʨʦ-

ʰʝʩʪʚʠʠ 8 ʩʫʪʦʢ ʙʠʦʩʠʥʪʝʟʘ ʅʏ ï ʂʆɽ ʩʥʠʞʘʣʘʩʴ ʜʦ 

ʟʥʘʯʝʥʠʡ 17Ŀ104. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʧʦʟʚʦʣʠʣʠ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʦʨ ʚʣʠʷʥʠʷ ʨʘʟʤʝʨʘ ʚʥʝʩʝʥʥʦʡ 

ʙʠʦʤʘʩʩʳ ʙʘʢʪʝʨʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ 

ʩʝʨʝʙʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ 3,25Ŀ105 ʢʣ/ʤʣ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫ-

ʯʝʥʥʳʭ ʙʠʦʛʝʥʥʳʭ ʅʏ ʩʝʨʝʙʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʫʶ ʘʥʪʠʙʠʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚ-

ʣʷʣʠ ʥʘʥʦʯʘʩʪʠʮʳ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʙʘʢʪʝʨʠʷʤʠ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʛ/ʣ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤ Staphilococcus aureus, Escherichia 

coli, Pseudomonas aeruginosa, Bacillus subtilis, ʢʨʦʤʝ 

Candida albicans, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʪʘʣʴʥʳʝ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ 25 ʤʛ/ʣ, 50 ʤʛ/ʣ, 75 ʤʛ/ʣ ʩʝʨʝʙʨʘ ʥʝ ʦʢʘʟʳʚʘʣʠ 

ʥʠʢʘʢʦʛʦ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʨʦʩʪ ʚʩʝʭ ʪʝʩʪ-

ʢʫʣʴʪʫʨ ʧʘʪʦʛʝʥʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʧʘʪʦʛʝʥʘ 

Bacillus subtilis (ʊʘʙʣ. 1). ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʜʦ 200 ʤʛ/ʣ Ag+ ʪʘʢʞʝ ʥʝ ʚʳʟʚʘʣʦ ʧʦʷʚʣʝʥʠʷ ʘʥʪʠ-

ʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Candida albi-

cans. ɿʦʥʘ ʧʦʜʘʚʣʝʥʠʷ ʨʦʩʪʘ ʧʘʪʦʛʝʥʥʳʭ ʪʝʩʪ-ʢʫʣʴ-

ʪʫʨ ʚʦʢʨʫʛ ʣʫʥʢʠ ʩ ʙʠʦʛʝʥʥʳʤʠ ʥʘʥʦʯʘʩʪʠʮʘʤʠ, 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 100 ʤʛ/ʣ ʩʦʩʪʘʚ-

ʣʷʝʪ ʦʪ 3 ʜʦ 10 ʤʤ.  

ʊʘʙʣʠʮʘ 1.  

ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʙʘʢʪʝʨʠʷʤʠ ʨʦʜʘ Acinetobacter 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʠʦʥʦʚ ʩʝʨʝʙʨʘ 

ʊʝʩʪ-ʢʫʣʴʪʫʨʘ 
ɼʠʘʤʝʪʨ ʟʦʥ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʙʘʢʪʝʨʠʡ 

25 ʤʛ Ag+ 50 ʤʛAg+ 75 ʤʛ Ag+ 100 ʤʛAg+ ʢʦʥʪʨʦʣʴ 

St. aureus 0 0 0 4Ñ1ʤʤ 0 

E. coli 0 0 0 1Ñ2 ʤʤ 0 

P. aeruginosa 0 0 0 3Ñ2 ʤʤ 0 

B. subtilis 0 0 5Ñ2 ʤʤ 9Ñ1 ʤʤ 0 

C. albicans 0 0 0 0 0 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʩʝʨʝʙʨʘ ʥʘ 

ʤʠʢʨʦʙʥʫʶ ʢʣʝʪʢʫ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʦʥʳ ʩʝʨʝ-

ʙʨʘ ʩʦʨʙʠʨʫʶʪʩʷ ʢʣʝʪʦʯʥʦʡ ʦʙʦʣʦʯʢʦʡ, ʢʦʪʦʨʘʷ ʚʳ-

ʧʦʣʥʷʝʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ. ʂʣʝʪʢʘ ʦʩʪʘʝʪʩʷ ʞʠʟʥʝ-

ʩʧʦʩʦʙʥʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʘʨʫʰʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʝʝ 

ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʜʝʣʝʥʠʝ (ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ). ʂʘʢ ʪʦʣʴʢʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʙʥʦʡ 

ʢʣʝʪʢʠ ʩʦʨʙʠʨʫʝʪʩʷ ʩʝʨʝʙʨʦ, ʦʥʦ ʧʨʦʥʠʢʘʝʪ ʚʥʫʪʨʴ 

ʢʣʝʪʢʠ ʠ ʠʥʛʠʙʠʨʫʝʪ ʬʝʨʤʝʥʪʳ ʜʳʭʘʪʝʣʴʥʦʡ ʮʝʧʠ, ʘ 

ʪʘʢʞʝ ʨʘʟʦʙʱʘʝʪ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ ʠ ʦʢʠʩʣʠʪʝʣʴ-

ʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʚ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʢʘʭ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʢʣʝʪʢʘ ʛʠʙʥʝʪ [1, ʩ. 170]. 

ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ ʩʪʘʙʠʣʠʟʠʨʦ-

ʚʘʥʳ ʭʠʪʦʟʘʥʦʤ Bombyxmori ʠ ʧʦʣʫʯʝʥʳ ʧʣʝʥʢʠ ʤʝ-

ʪʦʜʦʤ ʩʫʭʦʛʦ ʬʦʨʤʦʚʘʥʠʷ. ʆʙʨʘʟʮʳ ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʥʳ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʤʝʪʦ-

ʜʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʨʘʟʤʝʨʳ ʧʦʣʫʯʝʥʥʳʭ ʙʠʦʛʝʥʥʳʭ ʥʘʥʦʯʘ-

ʩʪʠʮ ʩʝʨʝʙʨʘ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 20 ʜʦ 300 ʥʤ, ʢʦʪʦʨʳʝ 

ʟʘʪʝʤ ʦʙʨʘʟʫʶʪ ʘʛʣʦʤʝʨʘʪʳ ʩ ʨʘʟʤʝʨʘʤʠ ʦʪ 150 ʜʦ 

500 ʥʤ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʜʝʨ-

ʞʘʥʠʷ ʠʦʥʦʚ ʩʝʨʝʙʨʘ ʚ ʨʝʘʢʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʤʝʨ ʥʘʥʦʯʘʩʪʠʮ, ʥʦ ʠ ʤʝʥʷʝʪʩʷ 

ʠʭ ʬʦʨʤʘ ʠʟ ʩʬʝʨʠʯʝʩʢʦʛʦ ʜʦ ʠʛʦʣʴʯʘʪʦʛʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳ-

ʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Acinetobacter ʩʠʥ-

ʪʝʟʠʨʦʚʘʪʴ ʥʘʥʦʯʘʩʪʠʮʳ ʩʝʨʝʙʨʘ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʝʨʝʙʨʷ-

ʥʳʭ ʥʘʥʦʯʘʩʪʠʮ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ çʟʝʣʝʥʳʤè ʤʝʪʦʜʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʥʦʯʘʩʪʠʮ.  
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ɸʅʅʆʊɸʎʀʗ 

 ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʨʫʪʠʥʘ ʧʦʣʫʯʝʥ ʝʛʦ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩ-

ʣʦʪʦʡ, ʥʘʟʚʘʥʥʳʡ ɹʠʦʨʫʪʠʥʦʤ. ʇʨʠ ʧʝʨʦʨʘʣʴʥʦʤ ʚʚʝʜʝʥʠʠ ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ ʢʨʳʩʘʤ ʚ ʜʦʟʘʭ 20 ʠ 40 ʤʛ/ʢʛ ʥʘ 

ʤʦʜʝʣʷʭ ʚʦʩʧʘʣʝʥʠʷ (ʢʘʨʨʘʛʝʥʠʥʦʚʳʡ ʦʪʝʢ ʠ çʚʘʪʥʘʷè ʛʨʘʥʫʣʝʤʘ) ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʘʷ ʠ ʘʥʪʠ-

ʧʨʦʣʠʬʝʨʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚ-

ʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ. ʅʠʟʢʦʜʦʟʦʚʳʡ ʧʨʝʧʘʨʘʪ ʨʫʪʠʥʘ, ɹʠʦʨʫʪʠʥ, ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʧʦ ʚʩʝʤ ʠʟʫʯʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. 

ABSTRACT 

 The supramolecular complex of rutin with glycyrrhizic acid, called Biorutin, was obtained to increase its bioavaila-

bility. Oral administration of rutin and Biorutin to rats at doses of 20 and 40 mg/kg in the models of inflammation (carra-

geenan-induced paw edema and ʩotton pelletȤinduced granuloma) reveals their high antiexudative and antiproliferative 

activities, a decrease in lipid peroxidation products level and an increase in the antioxidant system activity. The low-dose 

rutin preparation, Biorutin, was found to be more effective in all parameters studied. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʫʪʠʥ, ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʛʣʠʮʠʨʨʠʟʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ.  

Keywords: rutin, supramolecular complex, glycyrrhizic acid, anti-inflammatory activity, antioxidants. 

________________________________________________________________________________________________ 

 

ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʧʨʠʦʙʨʝʣʠ ʟʥʘʯʝʥʠʝ ʚ 

ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʙʣʘʛʦʜʘʨʷ ʜʦ-

ʢʘʟʘʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

[12, ʩ. 69]. ʉʨʝʜʠ ʚʩʝʛʦ ʵʪʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-

ʥʠʷ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʣʘʚʦʥʦʠʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ. ʆʩʥʦʚʥʳʝ ʠʭ ʵʬ-

ʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʡ, ʤʦʜʫʣʷʮʠʷ ʬʝʨʤʝʥ-

ʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʢʣʝʪʦʯʥʦʡ ʧʨʦ-

ʣʠʬʝʨʘʮʠʠ, ʙʣʘʛʦʪʚʦʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʥʘʨʷʜʫ 

https://www.multitran.com/m.exe?s=characterization&l1=1&l2=2
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ʩ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʧʨʦ-

ʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [5, c.692]. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʭ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʬʣʘʚʦʥʦʠʜʦʚ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʨʫʪʠʥ ʠ ʢʚʝʨʮʝʪʠʥ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ, ʧʨʦ-

ʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ, ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʦʡ, ʚʘʟʦʧʨʦʪʝʢ-

ʪʦʨʥʦʡ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ, ʥʝʡʨʦ- ʠ ʢʘʨʜʠʦʧʨʦʪʝʢ-

ʪʦʨʥʦʡ, ʘʥʪʠʤʠʢʨʦʙʥʦʡ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʡ ʠ ʜʨ. ʚʠʜʦʚ 

ʘʢʪʠʚʥʦʩʪʠ [6, c. 626]. ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʚʳʨʘʞʝʥʥʫʶ 

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ in 

vitro, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ in vivo ʦʛʨʘʥʠʯʝʥʳ ʥʠʟ-

ʢʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ ʵʪʠʭ ʬʣʘʚʦʥʦʠʜʦʚ. ʀʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʨʫʪʠʥʘ ʠʣʠ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʨʘʩ-

ʪʚʦʨʠʤʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʙʠʦʜʦʩʪʫʧ-

ʥʦʩʪʴ ʨʫʪʠʥʘ, ʘ ʟʥʘʯʠʪ ʠ ʧʦʚʳʩʠʪʴ ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ ʠ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ/ʠʣʠ ʣʝʯʝʥʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ [4, c. 220]. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʛʨʫʧʧʘ ʠʪʘʣʴʷʥʩʢʠʭ ʫʯʝʥʳʭ ʤʠʢʨʦʠʥ-

ʢʘʧʩʫʣʠʨʦʚʘʣʠ ʨʫʪʠʥ ʚ ʭʠʪʦʟʘʥʦʚʫʶ ʤʘʪʨʠʮʫ, ʠʩʧʦʣʴ-

ʟʫʷ ʤʝʪʦʜ ʨʘʩʧʳʣʠʪʝʣʴʥʦʡ ʩʫʰʢʠ. ʄʠʢʨʦʯʘʩʪʠʮʳ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʦʙʝʩʧʝʯʠ-

ʚʘʣʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʦʝʜʠ-

ʥʝʥʠʷ. ʋʣʫʯʰʝʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʫʪʠʥ-ʥʘʛʨʫʞʝʥʥʳʭ ʤʠʢʨʦʩʬʝʨ ʧʦʜʪʚʝʨʞʜʝʥʦ in vivo ʠ 

in vitro ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [3, c. 583]. Babazadeh ʩ ʩʦʘʚʪʦ-

ʨʘʤʠ ʩʦʟʜʘʣʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʫʶ ʬʦʨʤʫ ʨʫʪʠʥʘ ʩ ʬʦʩ-

ʬʘʪʠʜʠʣʭʦʣʠʥʦʤ (ʌʍ) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʌʍ-

ʨʫʪʠʥ, ʠʟʚʝʩʪʥʦʛʦ ʢʘʢ ʥʘʥʦʬʠʪʦʩʦʤʘ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦ-

ʚʳʩʠʪʴ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ ʠ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ [1, c. 

134]. ʊʘʢʞʝ ʩʦʦʙʱʘʝʪʩʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʦʥʥʦʡ ʞʠʜ-

ʢʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʜʣʷ ʨʫʪʠʥʘ [2, c.1]. 

ʈʘʥʝʝ ʥʘʤʠ ʩʦʦʙʱʘʣʦʩʴ ʦ ʧʦʣʫʯʝʥʠʠ ʩʫʧʨʘʤʦʣʝʢʫ-

ʣʷʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʫʪʠʥʘ ʩ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦ-

ʪʦʡ (ɻʂ) ʠ ʤʦʥʦʘʤʤʦʥʠʝʚʦʡ ʩʦʣʴʶ ɻʂ (ʛʣʠʮʠʨʘʤ) ʚ ʢʘ-

ʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʵʪʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ [14, c.15-16]. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʝʧʘʨʘ-

ʪʦʤ ʚʳʙʨʘʥ ʢʦʤʧʣʝʢʩ ɻʂ ʩ ʨʫʪʠʥʦʤ ʚ ʤʦʣʷʨʥʦʤ ʩʦʦʪ-

ʥʦʰʝʥʠʠ 4:1 ʠ ʥʘʟʚʘʥ ɹʠʦʨʫʪʠʥʦʤ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-

ʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ɹʠʦʨʫʪʠʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʫʪʠʥʦʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʀʩʩʣʝʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ: 1) ʨʫʪʠʥ, 2) ɹʠʦʨʫʪʠʥ (ʩʫ-

ʧʨʘʤʦʣʝʢʫʣʷʨʥʳʡ ʢʦʤʧʣʝʢʩ ɻʂ ʩ ʨʫʪʠʥʥʦʤ, ʤʦʣʷʨʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʣʝʢʩʘ 4:1).  

ʄʦʜʝʣʴ ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʦʜʝʣʠ ʦʩʪʨʦʛʦ ʵʢʩʩʫ-

ʜʘʪʠʚʥʦʛʦ ʚʦʩʧʘʣʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʩʫʙʧʣʘʥʪʘʨʥʳʤ ʚʚʝ-

ʜʝʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʬʣʦʛʦʛʝʥʘ - ʢʘʨʨʘʛʝʥʠʥʘ. ʆʧʳʪʳ 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʥʘ 30 ʢʨʳʩʘʭ ʦʙʦʝʛʦ ʧʦʣʘ ʤʘʩʩʦʡ 

180°20 ʛ., ʧʦ 6 ʚ ʛʨʫʧʧʝ. ɺʩʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʞʠʚʦʪʥʳʤʠ 

ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ ʦ 

ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩ-

ʧʝʨʠʤʝʥʪʦʚ ʠʣʠ ʚ ʠʥʳʭ ʥʘʫʯʥʳʭ ʮʝʣʷʭ (ʉʪʨʘʩʙʫʨʛ, 

1986). ʀʩʩʣʝʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʚʚʦʜʠʣʠ ʦʜʥʦʢʨʘʪʥʦ ʚ 

ʚʠʜʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʝʨʦʨʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʟʦʥʜʘ ʚ 

ʜʦʟʘʭ 20 ʠ 40 ʤʛ/ʢʛ. ʏʝʨʝʟ 1 ʯʘʩ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘ-

ʨʘʪʦʚ ʧʦʜ ʘʧʦʥʝʚʨʦʟ ʟʘʜʥʝʡ ʣʘʧʢʠ ʢʨʳʩʳ ʠʥʲʝʮʠʨʦʚʘʣʠ 

0,1 ʤʣ 1% ʨʘʩʪʚʦʨʘ ʢʘʨʨʘʛʝʥʠʥʘ. ʆʮʝʥʢʫ ʧʨʦʪʠʚʦʚʦʩʧʘ-

ʣʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 3 ʯʘʩʘ ʠ ʯʝʨʝʟ 

ʩʫʪʢʠ ʧʦʩʣʝ ʠʥʜʫʢʮʠʠ ʚʦʩʧʘʣʝʥʠʷ. ɺʝʣʠʯʠʥʫ ʦʪʝʢʘ ȹV 

ʚʳʯʠʩʣʷʣʠ ʧʦ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ ʥʝʚʦʩʧʘʣʝʥʥʦʡ 

ʠ ʚʦʩʧʘʣʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʧʨʦʮʝʥʪʘʭ 

ʦʪ ʦʙʲʝʤʘ ʥʝʚʦʩʧʘʣʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʠ. ɸʥʪʠʵʢʩʩʫʜʘʪʠʚ-

ʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ɸʕɸ, ʚ ʧʨʦʮʝʥʪʘʭ) ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʪʝ-

ʧʝʥʠ ʫʤʝʥʴʰʝʥʠʷ ʦʪʝʢʘ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʨʘʚʥʝ-

ʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ [18, ʉ 

.746-758]:  

 

ɸʕɸ = (ȹVʢ - ȹVoʧ) / ȹVʢ * 100%, 

 

ʛʜʝ ȹVʢ - ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ ʥʝʚʦʩʧʘʣʝʥʥʦʡ 

ʠ ʚʦʩʧʘʣʝʥʥʦʡ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʢʦʥʪʨʦʣʝ; ȹVoʧ - ʨʘʟʥʠʮʘ 

ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ ʥʝʚʦʩʧʘʣʝʥʥʦʡ ʠ ʚʦʩʧʘʣʝʥʥʦʡ ʢʦʥʝʯ-

ʥʦʩʪʝʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ. 

ʄʦʜʝʣʴ çʚʘʪʥʦʡ ʛʨʘʥʫʣʝʤʳè 

ɼʣʷ ʦʮʝʥʢʠ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʠ ʘʥʪʠʵʢʩʩʫʜʘ-

ʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣ ʠʩʧʦʣʴ-

ʟʦʚʘʥ ʤʝʪʦʜ çʚʘʪʥʦʡè ʛʨʘʥʫʣʝʤʳ. ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ 30 ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ ʤʘʩʩʦʡ 170Ñ20 ʛ, ʧʦ 6 

ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʋ ʢʨʳʩ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʧʦʜ ʥʝʤʙʫʪʘ-

ʣʦʚʳʤ ʥʘʨʢʦʟʦʤ (50 ʤʛ/ʢʛ, ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ), ʚ ʦʙʣʘ-

ʩʪʠ ʩʧʠʥʳ ʪʱʘʪʝʣʴʥʦ ʚʳʩʪʨʠʛʘʣʠ ʰʝʨʩʪʴ ʠ ʚ ʘʩʝʧʪʠʯʝ-

ʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʦʞʥʠʮʘʤʠ ʜʝʣʘʣʠ ʧʨʦʜʦʣʴʥʳʡ ʨʘʟʨʝʟ 

ʢʦʞʠ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ ʜʣʠʥʦʡ 1-2 ʩʤ. ɿʘʪʝʤ ʧʠʥ-

ʮʝʪʦʤ ʯʝʨʝʟ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʨʘʟʨʝʟ ʢʦʞʠ ʚ ʧʦʜʢʦʞʥʫʶ 

ʢʣʝʪʯʘʪʢʫ, ʛʜʝ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʣʦʩʪʴ, ʧʦʤʝʱʘʣʠ ʧʨʝʜ-

ʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʪʝʨʠʣʠʟʦʚʘʥʥʳʡ ʚʘʪʥʳʡ ʰʘʨʠʢ ʤʘʩʩʦʡ 

10 ʤʛ, ʧʦʩʣʝ ʯʝʛʦ ʥʘ ʨʘʥʫ ʥʘʢʣʘʜʳʚʘʣʠ 1-2 ʰʚʘ. ʀʩʩʣʝ-

ʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʚʚʦʜʠʣʠ ʚ ʚʠʜʝ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʧʝʨʦʨʘʣʴʥʦ ʩ ʧʦʤʦʱʴʶ ʟʦʥʜʘ ʚ ʜʦʟʘʭ 20 ʠ 40 ʤʛ/ʢʛ ʝʞʝ-

ʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʩ ʧʝʨʚʦʛʦ ʜʥʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ ʢʨʳʩ ʧʦʣʫʯʘʣʘ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ 

ʚʦʜʫ ʚ ʨʘʚʥʦʤ ʦʙʲʝʤʝ. ʅʘ 8-ʳʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤ-

ʧʣʘʥʪʠʨʦʚʘʥʥʳʡ ʚʘʪʥʳʡ ʰʘʨʠʢ ʩ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʚʦ-

ʢʨʫʛ ʥʝʛʦ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʴʶ ʠʟʚʣʝʢʘʣʠ, ʚʟʚʝʰʠ-

ʚʘʣʠ, ʚʳʩʫʰʠʚʘʣʠ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʧʨʠ 55-60ʦʉ. 

ʄʘʩʩʫ ʵʢʩʩʫʜʘʪʘ (ʄʕ) ʚʳʯʠʩʣʷʣʠ ʧʦ ʨʘʟʥʠʮʝ ʤʘʩʩ 

ʤʝʞʜʫ ʚʣʘʞʥʳʤ ʠ ʚʳʩʫʰʝʥʥʳʤ ʚʘʪʥʳʤ ʰʘʨʠʢʦʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʘ ʤʘʩʩʫ ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʛʨʘʥʫʣʷ-

ʮʠʦʥʥʦ-ʨʫʙʮʦʚʦʡ ʪʢʘʥʠ (ʄɻ) - ʧʦ ʨʘʟʥʠʮʝ ʤʝʞʜʫ ʚʝʩʦʤ 

ʚʳʩʫʰʝʥʥʦʛʦ ʚʘʪʥʦʛʦ ʰʘʨʠʢʘ ʠ ʚʝʩʦʤ ʠʤʧʣʘʥʪʠʨʦʚʘʥ-

ʥʦʛʦ (10 ʤʛ).  

ʉʜʝʨʞʠʚʘʶʱʠʡ ʵʬʬʝʢʪ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʧʨʦʣʠʬʝʨʘ-

ʪʠʚʥʦʝ ʚʦʩʧʘʣʝʥʠʝ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʛʥʝʪʝʥʠʶ ʵʢʩʩʫʜʘ-

ʮʠʠ (ʋʕ, ʚ ʧʨʦʮʝʥʪʘʭ): 

 

ʋʕ = (ʄʕʢ - ʄʕʦʧ) / ʄʕʢ *100%, 

 

ʠ ʧʦ ʫʛʥʝʪʝʥʠʶ ʧʨʦʣʠʬʝʨʘʮʠʠ (ʋʇ, ʚ ʧʨʦʮʝʥʪʘʭ): 

 

ʋʇ = (ʄɻʢ - ʄɻʦʧ) / ʄɻʢ *100%, 

 

ʛʜʝ ʄʕʦʧ ʠ ʄʕʢ ï ʤʘʩʩʘ ʵʢʩʩʫʜʘʪʘ ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʛ; ʄɻʦʧ ʠ ʄɻʢ ï 

ʤʘʩʩʘ ʩʫʭʦʡ ʛʨʘʥʫʣʝʤʳ ʚ ʦʧʳʪʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧ-

ʧʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʛ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʩʧʘʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʠ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝ-

ʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ (ɸʆʉ) 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ. ɺ ʢʨʦʚʠ ʬʠʢʩʠ-

ʨʦʚʘʣʠ: 1) ʫʨʦʚʝʥʴ ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʇʆʃ - ʤʘʣʦʥʦ-

ʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ), ʧʦ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʨʘ-



ˉ 9 (75)                                                                             ʩʝʥʪʷʙʨʴ, 2020 ʛ. 
 

11 

ʰʝʥʥʦʛʦ ʪʨʠʤʝʪʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ 2-ʪʠʦʙʘʨʙʠʪʫʨʦ-

ʚʦʡ ʢʠʩʣʦʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʠʩ-

ʣʦʪʥʦʩʪʠ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ 

ʩʧʝʢʪʨʝ ʧʦʛʣʦʱʝʥʠʷ 532 ʥʤ [19, c. 66-68], 2) ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʇʆʃ - ʜʠʝʥʦʚʳʭ ʢʦʥʴʶʛʘ-

ʪʦʚ (ɼʂ, 232 ʥʤ), ʩʦʧʨʷʞʝʥʥʳʭ ʪʨʠʝʥʦʚ (ʉʊ, 278 ʥʤ) 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʚ ʛʝʧʪʘʥʦʚʦʡ ʬʨʘʢʮʠʠ ʧʦʩʣʝ 

ʥʘʥʝʩʝʥʠʷ ʩʤʝʩʠ ʠʟʦʧʨʦʧʘʥʦʣ/ʛʝʧʪʘʥ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦ-

ʚʘʥʠʷ [20, c. 63-64], 3) ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʮʝʣʣʶʣʷʨʥʦʡ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ (ʉʆɼ) ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʬʝʨʤʝʥʪʘ 

ʢʦʥʢʫʨʝʥʪʥʦ ʪʦʨʤʦʟʠʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʠʪʨʦʩʠʥʝʛʦ 

ʪʝʪʨʘʟʦʣʷ [15, c. 30-33], 4) ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ (ʂɸʊ) 

ʧʦ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʘʛʘʪʴ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʜʦ ʚʦʜʳ ʠ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʘʤʤʦʥʠʷ ʤʦ-

ʣʠʙʜʝʥʦʚʦʢʠʩʣʦʛʦ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʧʨʠ ʜʣʠʥʝ 

ʚʦʣʥʳ 410 ʥʤ [16, c. 16-19]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʮʠʬʨʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʘʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʛʨʫʧʧʝ ʄ 

ʠ ʦʰʠʙʢʠ ʩʨʝʜʥʝʡ m, ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ < 0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʙʳʣʘ ʦʮʝʥʢʘ ʘʥʪʠʵʢʩʩʫ-

ʜʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ ʥʘ ʤʦʜʝʣʠ 

ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘ. ʆʩʪʨʦʝ ʵʢʩʩʫʜʘʪʠʚʥʦʝ ʚʦʩʧʘ-

ʣʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʢʘʨʨʘʛʝʥʠʥʦʤ, ʙʳʣʦ ʠʟʫʯʝʥʦ ʥʘ 

ʢʨʳʩʘʭ ʯʝʨʝʟ 3 ʠ 24 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʬʣʦʛʦʛʝʥʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʫ ʢʦʥʪʨʦʣʴʥʳʭ ʢʨʳʩ ʤʘʢʩʠ-

ʤʘʣʴʥʳʡ ʦʪʝʢ ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʟ 3 ʯʘʩʘ, ʧʨʠ ʵʪʦʤ ʦʙʲʝʤ 

ʣʘʧʳ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 93,8°4,6% ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜ-

ʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʟʘʪʝʤ ʢ 24 ʯʘʩʘʤ ʦʪʝʢ ʩʧʘʜʘʣ ʜʦ 

50,0°6,5%.  

ʊʘʙʣʠʮʘ 1. 

ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʨʫʪʠʥ ʠ ɹʠʦʨʫʪʠʥ ʥʘ ʪʝʯʝʥʠʝ ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘ (ʄ°m; n=6) 

ʇʨʝʧʘʨʘʪʳ 
ɼʦʟʘ, 

ʤʛ/ʢʛ 

ʏʝʨʝʟ 3 ʯʘʩʘ ʏʝʨʝʟ 24 ʯʘʩʘ 

ɺʝʣʠʯʠʥʘ ʦʪʝʢʘ, % ɸʕɸ, % ɺʝʣʠʯʠʥʘ ʦʪʝʢʘ, % ɸʕɸ, % 

ʂʦʥʪʨʦʣʴ  93,8°4,60 - 50,0°6,5 - 

ʈʫʪʠʥ 
20 65,1°17,0 31, 0 17,4°3,75** 65,2 

40 53,3°14,3* 43,0 22,4°2,47** 55,2 

ɹʠʦʨʫʪʠʥ 
20 44,1°6,80***  53,0 12,8°2,75***  74,4 

40 26,3°4,07***  72,0 20,5°6,82* 59,0 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨ < 0,05, ** - ʨ < 0,01, *** - ʨ < 0,001 

 

ʊʘʢʘʷ ʞʝ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʧʨʠ ʚʚʝʜʝʥʠʠ 

ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ, ʦʜʥʘʢʦ, ʟʜʝʩʴ ʤʳ ʥʘʙʣʶʜʘʝʤ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʫʶ ʩʪʝʧʝʥʴ ʦʪʝʢʘ. ʊʘʢ, ʯʝʨʝʟ 3 

ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʢʘʨʨʘʛʝʥʠʥʘ ʦʪʝʢ ʣʘʧ ʫ ʢʨʳʩ, ʧʨʠ-

ʥʠʤʘʚʰʠʭ ʧʨʝʧʘʨʘʪʘ ʨʫʪʠʥ ʚ ʜʦʟʘʭ 20 ʠ 40 ʤʛ/ʢʛ, ʩʦʩʪʘ-

ʚʠʣ 65,1°17,0% ʠ 53,3°14,3% (ʨ < 0,05), ʘ ʫʞʝ ʯʝʨʝʟ 24 

ʪʦʣʴʢʦ 17,4°3,75% (ʨ < 0,01) ʠ 22,4°2,47% (ʨ < 0,01), ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ, ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʘʷ ʘʢʪʠʚ-

ʥʦʩʪʴ, ʯʝʨʝʟ 3 ʠ 24 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʢʘʨʨʘʛʝʥʠʥʘ, 

ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʨʫʪʠʥ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʩʦʩʪʘʚʠʣʘ 

31,0 ʠ 65,2 %, ʘ ʚ ʜʦʟʝ 40 ʤʛ/ʢʛ - 43,0 ʠ 55,2% ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ.  

ʋ ʢʨʳʩ, ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ ɹʠʦʨʫʪʠʥ ʚ ʜʦʟʝ 20 ʠ 

40 ʤʛ/ʢʛ, ʦʪʝʢ ʯʝʨʝʟ 3 ʯʘʩʘ, ʩʦʩʪʘʚʠʣ 44,1°6,8 ʠ 

26,3°4,07%, ʟʘʪʝʤ ʯʝʨʝʟ 24 ʯʘʩʘ - ʫʞʝ 12,8°2,75 ʠ 

20,5°6,82% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝ-

ʥʠʡ. ɸʥʪʠʵʢʩʩʫʜʘʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʯʝʨʝʟ 3 ʠ 24 ʯʘʩʘ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ɹʠʦʪʫʨʠʥʘ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʩʦʩʪʘʚʠʣ 53,0 ʠ 74,4 

%, ʘ ʚ ʜʦʟʝ 40 ʤʛ/ʢʛ ï 72,0 ʠ 59,0% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥ-

ʪʨʦʣʶ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʘʢʪʠʚʥʦʩʪʴ ɹʠʦ-

ʨʫʪʠʥʘ ʧʨʝʚʦʩʭʦʜʠʪ ʘʢʪʠʚʥʦʩʪʴ ʩʘʤʦʛʦ ʨʫʪʠʥʘ, ʥʦ ʙʝʟ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʝʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʭʦʨʦʰʦ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʊʘʢ, ʚ ʦʙʟʦʨʝ ʧʦ ʘʥʘʣʠʟʫ ʤʦ-

ʜʝʣʠ ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘ ʛʦʚʦʨʠʪʩʷ ʦ ʧʨʠʨʦʩʪʝ ʦʙʲ-

ʝʤʘ ʣʘʧ ʢʨʳʩ 66-180% ʠ ʨʘʟʚʠʪʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʪʝʢʘ 

ʥʘ 3-5 ʯ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʢʘʨʨʘʛʝʥʠʥʘ [21, ʩ. 28]. ʊʘʢʞʝ, 

ʩʦʛʣʘʩʥʦ Selloum ʩ ʩʦʘʚʪʦʨʘʤʠ, ʧʝʨʦʨʘʣʴʥʦʝ ʚʚʝʜʝʥʠʝ 

ʨʫʪʠʥʘ ʚ ʜʦʟʝ 100 ʤʛ/ʢʛ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʦʪʝʢʘ 

ʣʘʧ ʢʨʳʩ, ʥʘʯʠʥʘʷ ʩ 2 ʯʘʩʦʚ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ ɚ-ʢʘʨʨʘʛʠ-

ʥʘʥʘ, ʢʨʦʤʝ ʵʪʦʛʦ ʨʫʪʠʥ ʟʥʘʯʠʪʝʣʴʥʦ (ʨ <0,05) ʜʦʟʦʟʘ-

ʚʠʩʠʤʦ ʩʥʠʞʘʣ ʭʝʤʦʪʘʢʩʠʩ ʧʦʣʠʤʦʨʬʥʦʷʜʝʨʥʳʭ 

ʥʝʡʪʨʦʬʠʣʦʚ [9, c. 313]. ɺʥʫʪʨʠʤʳʰʝʯʥʦʝ ʚʚʝʜʝʥʠʝ ʨʫ-

ʪʠʥʘ ʚ ʪʦʡ ʞʝ ʜʦʟʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, 

ʧʨʠ ʵʪʦʤ ʦʪʝʢ ʣʘʧ, ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʢʘʨʨʘʛʠʥʘʥʦʤ, ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʣʩʷ ʦʪ 1 ʜʦ 6 ʯʘʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ, ʧʨʦʮʝʥʪ ʧʦʜʘʚʣʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ ʯʝ-

ʨʝʟ 6 ʯ ʧʨʠ ʚʚʝʜʝʥʠʠ ʨʫʪʠʥʘ ʩʦʩʪʘʚʠʣ 29,94 Ñ 1,49% [7, 

c. 185]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʨʫʪʠʥ ʥʘ ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʦʩʧʘ-

ʣʝʥʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-

ʥʳʤ ʯʝʤ ʨʫʪʠʥ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʦʟʘʭ. 

ɺʪʦʨʳʤ ʵʪʘʧʦʤ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦ-

ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ ʥʘ ʤʦ-

ʜʝʣʠ çʚʘʪʥʦʡè ʛʨʘʥʫʣʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʳʡ ʠ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪʳ 

ʧʨʝʧʘʨʘʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ (ʪʘʙʣ. 

2), ʯʪʦ ʨʫʪʠʥ ʫʤʝʥʴʰʘʝʪ ʫʨʦʚʝʥʴ ʵʢʩʩʫʜʘʮʠʠ ʩ 

346,0Ñ29,4 ʤʛ ʚ ʢʦʥʪʨʦʣʝ ʜʦ 243,3Ñ23,3 ʤʛ (ʨ < 0,05) ʧʨʠ 

ʚʚʝʜʝʥʠʠ 20 ʤʛ/ʢʛ ʠ ʜʦ 250,0Ñ35,4 ʤʛ - ʧʨʠ 40 ʤʛ/ʢʛ, ʧʨʠ 

ʵʪʦʤ ʫʛʥʝʪʝʥʠʝ ʵʢʩʩʫʜʘʮʠʠ ʩʦʩʪʘʚʠʣʦ 29,7 ʠ 27,7%, ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʜʦʙʥʘʷ ʩʪʝʧʝʥʴ ʫʛʥʝʪʝʥʠʷ ʧʨʦʣʠʬʝʨʘ-

ʮʠʠ (28,1-30,0%) ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ 

ʤʘʩʩʳ ʛʨʘʥʫʣʷʮʠʦʥʥʦ-ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ ʥʘ ʚʘʪʥʳʭ ʰʘ-

ʨʠʢʘʭ: ʦʥʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ 86,5Ñ9,70 ʤʛ ʚ ʢʦʥʪʨʦʣʝ ʜʦ 

62,2Ñ6,98 ʠ 60,0Ñ5,96 ʤʛ (ʨ < 0,05) ʧʨʠ ʚʚʝʜʝʥʠʠ ʨʫʪʠʥʘ 

ʚ ʜʦʟʘʭ 20 ʠ 40 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʙʣʠʮʘ 2. 
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ʀʟʫʯʝʥʠʝ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ  

ʥʘ ʤʦʜʝʣʠ çʚʘʪʥʦʡè ʛʨʘʥʫʣʝʤʳ ʫ ʢʨʳʩ (ʄÑm; n=6) 

ɻʨʫʧʧʳ ɼʦʟʘ (ʤʛ/ʢʛ) ʄʕ, ʤʛ ʋʕ, % ʄɻ, ʤʛ ʋʇ, % 

ʂʦʥʪʨʦʣʴ - 346,0Ñ29,4 - 86,5Ñ9,70 - 

ʈʫʪʠʥ  
20 243,3Ñ23,3* 29,7 62,2Ñ6,98 28,1 

40 250,0Ñ35,4 27,7 60,0Ñ5,96* 30,0 

ɹʠʦʨʫʪʠʥ 
20 228,0Ñ22,4* 34,1 55,8Ñ7,4* 35,5 

40 207,0Ñ4,62** 40,2 53,8Ñ8,8* 37,8 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨ < 0,05, ** - ʨ < 0,001  

 

ʇʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʜʦʟʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʨʫʪʠʥʘ ʚ 

ʚʠʜʝ ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʣʦ ʫʚʝʣʠ-

ʯʝʥʠʝ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʪʝʭ ʞʝ ʜʦʟʘʭ ʧʨʠʤʝʥʝʥʠʷ, 

ʥʦ ʙʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʩʘʤʠʤ ʨʫʪʠʥʦʤ. ʋʛʥʝʪʝʥʠʝ ʵʢʩʩʫʜʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʞʝ ʜʦ 34,1 ʠ 40,2% ʧʨʠ ʚʚʝʜʝʥʠʠ 20 ʠ 

40 ʤʛ/ʢʛ ɹʠʦʨʫʪʠʥʘ, ʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʜʦ 

35,5 ʠ 37,8%. ʇʨʠ ʵʪʦʤ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʫʤʝʥʴʰʝʥʠʷ ʵʢʩ-

ʩʫʜʘʪʘ ʠ ʛʨʘʥʫʣʷʮʠʦʥʥʦ-ʬʠʙʨʦʟʥʦʡ ʪʢʘʥʠ ʦʢʘʟʘʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚ 1,5 ʠ ʙʦʣʝʝ ʨʘʟ ʦʪʣʠʯʥʳʤʠ ʦʪ 

ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʈʘʥʝʝ ʚ ʨʘʙʦʪʝ ɹʘʢʫʤʦʚʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ ʥʘ ʤʦʜʝʣʠ 

çʚʘʪʥʦʡè ʛʨʘʥʫʣʝʤʳ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-

ʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʫʪʠʥʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʭ. ɹʳʣʦ ʦʪ-

ʤʝʯʝʥʦ, ʯʪʦ ʠʟ 30 ʬʣʘʚʦʥʦʠʜʦʚ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʪʦʨʤʦʟʷʪ ʨʘʟʚʠʪʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʚʦʩʧʘʣʝʥʠʷ ʬʣʘʚʦʥʦ-

ʠʜʳ, ʩʦʜʝʨʞʘʱʠʝ ʦʩʪʘʪʦʢ ʧʠʨʦʢʘʪʝʭʠʥʘ (ʢʘʪʝʭʦʣʴʥʳʡ 

ʬʨʘʛʤʝʥʪ). ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʬʣʘʚʦʥʦʠ-

ʜʦʚ, ʟʘʚʠʩʠʤʳʡ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʤʦʜʝʣʠ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʜʣʷ ʬʣʘʚʦʥʦʚ ʠ ʬʣʘʚʦʥʦʣʦʚ, 

ʠʤʝʶʱʠʭ 3',4'-ʜʠʛʠʜʨʦʢʩʠ- ʠʣʠ 2',4'- ʜʠʤʝʪʦʢʩʠʟʘʤʝ-

ʩʪʠʪʝʣʠ [13, c. 171]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʝʧʘʨʘʪʘ 

ɹʠʦʨʫʪʠʥ ʥʘ ʨʘʟʚʠʪʠʝ ʚʦʩʧʘʣʝʥʠʷ ʥʘ ʤʦʜʝʣʠ çʚʘʪʥʦʡè 

ʛʨʘʥʫʣʝʤʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʬʦʥʝ ʚʳʨʘʞʝʥʥʳʭ ʧʨʦʣʠ-

ʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʝʧʘʨʘʪ ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤ ʯʝʤ ʨʫʪʠʥ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʦʟʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʢʘʟʘʣʠ 

ʯʝʪʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʩʠʩʪʝʤʥʦʛʦ 

ʚʦʩʧʘʣʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʦʡ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ ʧʦʠʩʢʝ ʧʫʪʝʡ ʧʦʜʘʚʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʡ 

ʛʝʥʝʨʘʮʠʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʫʤʝʥʴʰʝʥʠʷ ʩʪʝ-

ʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʫʢʘʟʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʠʩʢʘ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘ-

ʨʘʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʝʨʚʘʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ [17, ʩ.31]. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ ʜʣʷ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ 

ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʧʨʦʪʠʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ [8, 

c. 696-699]. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʨʘʚʥʠʪʝʣʴ-

ʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ ʥʘ 8 ʩʫʪʢʠ ʧʦ-

ʩʣʝ ʠʤʧʣʘʥʪʘʮʠʠ ʩʪʝʨʠʣʴʥʦʛʦ ʚʘʪʥʦʛʦ ʰʘʨʠʢʘ ʠ ʚʚʝʜʝ-

ʥʠʷ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʧʨʝʧʘʨʘʪʦʚ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʠʭ ʘʥ-

ʪʠʦʢʠʩʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʬʦʥʝ ʚʦʩʧʘʣʝʥʠʷ: ʩʦʩʪʦ-

ʷʥʠʝ ʇʆʃ (ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʄɼɸ, ɼʂ ʠ ʉʇ ʚ 

ʢʨʦʚʠ) ʠ ɸʆʉ (ʦʧʨʝʜʝʣʷʣʠ ʘʢʪʠʚʥʦʩʪʴ ʉʆɼ ʠ ʂɸʊ ʚ 

ʢʨʦʚʠ) (ʪʘʙʣ. 3).  

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʘʢʪʥʳʤ ʫʨʦʚʥʝʤ ʚ ʢʦʥʪʨʦʣʝ 

ʠʟʫʯʘʝʤʳʝ ʧʨʦʜʫʢʪʳ ʇʆʃ ʚʦʟʨʦʩʣʠ ʚ 2 ʨʘʟʘ ʠ ʚʳʰʝ ʠ 

ʩʦʩʪʘʚʠʣʠ: ʄɼɸ - 20,9Ñ0,8 ʥʤʦʣʴ/ʣ, ɼʂ ï 2,5Ñ0,3 ɽ/ʤʣ, 

ʉʊ - 0,7Ñ0,1 ɽ/ʤʣ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ 

ɸʆʉ ʩʥʠʟʠʣʠʩʴ: ʉʆɼ ʚ 1,5 ʨʘʟʘ (10,9Ñ0,3 ɽ/ʤʣ) ʠ ʂɸʊ 

ʚ 2 ʨʘʟʘ (4,7Ñ0,4 ʤʢʘʪ/ʣ). ʇʨʠ ʚʚʝʜʝʥʠʠ ʨʫʪʠʥʘ ʦʪʤʝʯʝʥʘ 

ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʦʚ ʇʆʃ - 

ʄɼɸ, ɼʂ ʠ ʉʊ ʥʘ 28,0-29,7 ʠ 27,7-30,0%, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʜʦʟʝ ʚʚʝʜʝʥʠʷ 20 ʠ 40 ʤʛ/ʢʛ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ɹʠʦʨʫʪʠʥʘ ʫʨʦʚʥʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʫʞʝ 

ʥʘ 34,1-35,5% ʧʨʠ ʜʦʟʝ 20 ʤʛ/ʢʛ ʠ 37,8-40,2% ʧʨʠ 40 

ʤʛ/ʢʛ, ʪ.ʝ. ʧʦʚʳʰʝʥʠʝ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʨʫʪʠʥʘ ʧʨʠʚʦʜʠʪ 

ʢ ʪʝʥʜʝʥʮʠʠ ʫʣʫʯʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠ ʵʪʦʤ ʚʦ ʚʩʝʭ 

ʜʦʟʘʭ ʚʩʝ ʪʨʠ ʧʦʢʘʟʘʪʝʣʷ ʇʆʃ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʦ ʥʠʞʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ɼʣʷ ʨʫʪʠʥʘ ʟʥʘʯʠ-

ʤʦʩʪʠ ʜʦʩʪʠʛʣʠ ʪʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʄɼɸ ʚ 

ʢʨʦʚʠ. 

ʊʘʙʣʠʮʘ 3. 

ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʨʫʪʠʥ ʠ ɹʠʦʨʫʪʠʥ ʩʦʩʪʦʷʥʠʝ ʇʆʃ ʠ ɸʆʉ ʧʨʠ ʨʘʟʚʠʪʠʠ ʚʦʩʧʘʣʝʥʠʷ ʥʘ ʤʦʜʝʣʠ 

çʚʘʪʥʦʡè ʛʨʘʥʫʣʝʤʳ ʫ ʢʨʳʩ (ʄ°m; n=6) 

ʇʦʢʘʟʘʪʝʣʠ ʄɼɸ, ʥʤʦʣʴ/ʣ ɼʂ, ɽ/ʤʣ ʉʊ, ɽ/ʤʣ ʉʆɼ, ɽ/ʤʣ ʂʘʪʘʣʘʟʘ, ʤʢʘʪ/ʣ 

ʀʥʪʘʢʪʥʘʷ ʛʨʫʧʧʘ 10,24Ñ1,35 1,34Ñ0,08 0,24Ñ0,05 14,5Ñ0,6 8,6Ñ0,8 

ʂʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ 20,9Ñ0,8 2,5Ñ0,3 0,7Ñ0,1 10,9Ñ0,3 4,7Ñ0,4 

ʈʫʪʠʥ, ʤʛ/ʢʛ 
20 15,05Ñ1,83* 1,79 Ñ0.19 0,5Ñ0,08 12,1Ñ1,3 6,17Ñ0,9* 

40 14,69 Ñ1,92**  1,78Ñ1,14 0,49Ñ0,06 12,43Ñ1,4 6,36Ñ0,61* 

ɹʠʦʨʫʪʠʥ, ʤʛ/ʢʛ 
20 13,77Ñ2,09 ** 1,63Ñ0,13* 0,45Ñ0,04* 13,19Ñ0,95* 7,06Ñ0,58** 

40 13,0Ñ1,58*** 1,48Ñ0,16* 0,41Ñ0,05* 12,97Ñ1,1 7,63Ñ0,8** 

ʇʨʠʤʝʯʘʥʠʝ: * - ʨ < 0,05, ** - ʨ < 0,01, ***  - ʨ < 0,005  

ɺʚʝʜʝʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʜʦʟʘʭ 20 ʠ 

40 ʤʛ/ʢʛ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ɸʆʉ ʦʨʛʘ-

ʥʠʟʤʘ: ʫʨʦʚʝʥʴ ʂɸʊ ʟʥʘʯʠʤʦ ʚʦʟʨʘʩʪʘʝʪ ʚ 1,35 ʨʘʟʘ ʧʨʠ 

ʚʚʝʜʝʥʠʠ ʨʫʪʠʥʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦ 6,17Ñ0,9 ʠ 

6,36Ñ0,61 ʤʢʘʪ/ʣ), ʠ ʚ 1,5 ʨʘʟʘ ʠ ʚʳʰʝ ʧʨʠ ʚʚʝʜʝʥʠʠ ɹʠʦ-

ʨʫʪʠʥʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦ 7,06Ñ0,58 ʠ 7,63Ñ 

0,8 ʤʢʘʪ/ʣ). ʉʆɼ ʤʝʥʝʝ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʚʚʝʜʝʥʠʝ 

ʬʣʘʚʦʥʦʠʜʦʚ: ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʘʢ-

ʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ɹʠʦʨʫʪʠʥʘ 

ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ.  

ʈʘʥʝʝ ʚʦ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʠ ʪʝʩʪ-ʩʠʩʪʝʤ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚʳʩʦ-

ʢʘʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʫʪʠʥʘ, ʝʛʦ ʧʨʦʠʟʚʦʜ-

ʥʳʭ, ʘ ʪʘʢʞʝ ʤʝʪʘʙʦʣʠʪʦʚ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʰʠʨʦʢʦʤ 
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ʜʠʘʧʘʟʦʥʝ ʜʦʟ ʦʪ 50 ʜʦ 200 ʤʛ/ʢʛ. [4, c. 226; 6, c. 11, 11, 

c.1065-1067]. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ ʚ ʤʝʥʴʰʠʭ ʜʦʟʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʦ-

ʩʪʠʛ ʥʠʟʢʦʜʦʟʦʚʳʡ ʧʨʝʧʘʨʘʪ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ɹʠʦʨʫʪʠʥʫ ʙʫʜʫʪ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʥʠʟ-

ʢʠʭ ʜʦʟʘʭ ʚʚʝʜʝʥʠʷ ʩ ʫʯʝʪʦʤ ʫʣʫʯʰʝʥʠʷ ʙʠʦʜʦʩʪʫʧʥʦ-

ʩʪʠ ʨʫʪʠʥʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʛʦ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ ʚʣʠʷ-

ʥʠʷ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ [10, ʩ. 274]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʤʦʜʝʣʠ ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘ 

ʜʣʷ ʨʫʪʠʥʘ ʠ ɹʠʦʨʫʪʠʥʘ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʘʥʪʠʵʢʩʩʫʜʘ-

ʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ: ʯʝʨʝʟ 3 ʠ 24 ʯʘʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʢʘʨʨʘʛʝʥʠʥʘ ʫʤʝʥʴʰʝʥʠʶ ʦʪʝʢʘ ʣʘʧʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ ʧʨʠ ʚʚʝʜʝʥʠʠ ʨʫʪʠʥʘ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ʩʦʩʪʘʚ-

ʣʷʝʪ 31,0 ʠ 65,2%, ʚ ʜʦʟʝ 40 ʤʛ/ʢʛ ï 43,0 ʠ 55,2%, ʧʨʠ 

ʚʚʝʜʝʥʠʠ ɹʠʦʪʫʨʠʥ ʚ ʜʦʟʝ 20 ʤʛ/ʢʛ ï 53,0 ʠ 74,4 %, ʚ 

ʜʦʟʝ 40 ʤʛ/ʢʛ ï 72,0 ʠ 59,0%.  

ʅʘ ʤʦʜʝʣʠ ʚʘʪʥʦʡ ʛʨʘʥʫʣʝʤʳ ʜʣʷ ʨʫʪʠʥʘ ʚ ʜʦʟʘʭ 20 

ʠ 40 ʤʛ/ʢʛ ʫʛʥʝʪʝʥʠʝ ʵʢʩʩʫʜʘʮʠʠ ʩʦʩʪʘʚʠʣʦ 29,7 ʠ 

27,7%, ʘ ʫʛʥʝʪʝʥʠʝ ʧʨʦʣʠʬʝʨʘʮʠʠ - 28,1 ʠ 30,0%, ʦʪʤʝ-

ʯʝʥ ʪʘʢʦʡ ʞʝ ʫʨʦʚʝʥʴ ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʜʫʢ-

ʪʦʚ ʇʆʃ, ʧʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʂɸʊ ʟʥʘʯʠʤʦ ʚʦʟʨʘʩʪʘʝʪ ʚ 

1,35 ʨʘʟʘ. ʇʨʠ ʚʚʝʜʝʥʠʠ ɹʠʦʨʫʪʠʥʘ (20 ʠ 40 ʤʛ/ʢʛ) ʫʛʥʝ-

ʪʝʥʠʝ ʵʢʩʩʫʜʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʞʝ ʜʦ 

34,1 ʠ 40,2% ʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʜʦ 35,5 ʠ 

37,8%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʚʥʦ ʩʥʠʞʘʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ 

ʇʆʃ; ʫʨʦʚʝʥʴ ʂɸʊ ʟʥʘʯʠʤʦ ʚʦʟʨʘʩʪʘʝʪ ʚ 1,5 ʨʘʟʘ, ʧʨʠ 

ʵʪʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʉʆɼ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ɹʠʦʨʫʪʠʥʘ ʚ 

ʜʦʟʝ 20 ʤʛ/ʢʛ.  
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ɸʅʅʆʊɸʎʀʗ 

ʄʝʪʦʜʦʤ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʝʥ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 32 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥ ʘʤʠʥʦʢʠʩʣʦʪʥʡr ʩʦʩʪʘʚ ʘʥʘʣʠʟʦʤ ʌʊʂ-ʧʨʦʠʟʚʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʤʝ-

ʪʦʜʦʤ ɺʕɾʍ ʚ ʣʠʩʪʴʷʭ ʠ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ Prunus persica var.nectarina ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

ABSTRACT 

The quantitative content of 32 macro and microelements was determined by neutron activation analysis, as well as 

the amino acid composition was studied by the analysis of FTK-derivaties of amino acids by HPLC method in the leaves 

and kernels of seeds Prunus persica var.nectarina growing in Uzbekistan. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʘʤʠʥʦʢʠʩʣʦʪ,r Prunus persica var.nectarina, ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘ-

ʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

Keywords: macro-and microelements, amino acids, Prunus persica var.nectarina, neutron activation analysis. 

________________________________________________________________________________________________ 

 

ʅʝʢʪʘʨʠӢʥ (Prunus persica var. nucipersica) ð ʧʦʜ-

ʚʠʜ ʧʝʨʩʠʢʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

Rosaceae. ʅʝʢʪʘʨʠʥ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʦʡ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʧʝʨʩʠʢʘ. ʉʦʨʪʘ ʥʝʢʪʘʨʠʥʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ ʧʦʤʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʛʨʫʧʧʘʤʠ, ʧʦʜʛʨʫʧʧʘʤʠ ʠ ʵʢʦʪʠʧʘʤʠ. ʂ 

ʭʘʨʘʢʪʝʨʥʤr ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʣʦʜʦʚ ʦʪʥʦʩʠʪʩʷ 

ʥʘʣʠʯʠʝ ʛʣʘʜʢʦʡ ʠ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʢʦʞʠʮʳ. 

ʈʘʩʪʝʥʠʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚ ʚʳʩʦʪʫ ʩʝʤʠ ʤʝʪʨʦʚ. 

ʃʠʩʪʴʷ ʟʝʣʸʥʳʝ, ʣʘʥʮʝʪʦʚʠʜʥʦʡ ʠ ʫʜʣʠʥʝʥʥʦʡ 

ʬʦʨʤʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʨʘʟʤʝʨʦʚ, ʩ ʥʘʣʠʯʠʝʤ 

ʟʫʙʯʠʢʦʚ ʥʘ ʢʨʦʤʢʝ. ʎʚʝʪʦʢ ʘʨʦʤʘʪʥʳʡ, ʙʝʣʳʡ. ʇʣʦʜ 

ʰʘʨʦʚʠʜʥʳʡ, ʩ ʙʦʨʦʟʜʢʦʡ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʰʚʦʤ 

https://7universum.com/ru/nature/archive/item/10659
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ʥʘ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ[1]. ʍʠʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʝʨʩʠʢʘ(Prunus persica) ʰʠʨʦʢʦ 

ʠʟʫʯʘʶʪʩʷ ʚʦ ʚʩʸʤ ʤʠʨʝ. ʅʘʨʷʜʫ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘ-

ʚʦʤ ʨʘʩʪʝʥʠʡ, ʪʘʢʞʝ ʠʟʫʯʘʶʪ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʧʝʨʩʠʢʘ[2-5]. ʍʦʪʷ ʥʝʢʪʘʨʠʥ, ʢʘʢ ʠ ʧʝʨʩʠʢ ʦʪ-

ʥʦʩʠʪʩʷ ʢ ʨʦʜʫ Prunus ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʢʨʦ ï ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʝʢʪʘ-

ʨʠʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. ʀʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ Prunus 

persica var. nucipersica ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʢʦʣʦʛʦ-ʛʝʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʵʪʠʤ ʧʦʠʩʢ ʥʦ-

ʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʚʝʱʝʩʪʚ ʷʚʣʷ-

ʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɼʚʘ ʦʙʨʘʟʮʘ ʩʦʨʪʘ ñɾʸʣ-

ʪrʡ ʥʝʢʪʘʨʠʥò (Prunus persica var.nectarina) ʙʳʣʠ ʩʦ-

ʙʨʘʥʳ ʚ ʂʫʚʠʥʩʢʦʤ ʠ ʚ ɸʣʪʘʨʳʢʩʢʦʤ ʨʘʡʦʥʘʭ ʌʝʨ-

ʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʠʶʣʝ 2019 

ʛ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʚʳʩʫʰʝʥʥʳʝ ʯʘ-

ʩʪʠ ʨʘʩʪʝʥʠʷ: ʣʠʩʪʴʷ ʠ ̫ʜʨʘ ʢʦʩʪʦʯʝʢ Prunus persica 

var.nectarina. ʆʙʨʘʟʮʳ ʧʨʦʥʫʤʝʨʦʚʘʥʳ ʚ ʩʣʝʜʫʶʱʠʤ 

ʧʦʨʷʜʢʝ:1-ʦʙʨʘʟʝʮ - ʣʠʩʪʴʷ (ʂʫʚʠʥʩʢʠʡ ʨʘʡʦʥ 

ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ); 2-ʦʙʨʘʟʝʮ - ʣʠʩʪʴʷ (ɸʣʪʘʨʳʢ-

ʩʢʠʡ ʨʘʡʦʥ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ); 3-ʦʙʨʘʟʝʮ - ʷʜʨʘ 

ʢʦʩʪʦʯʝʢ (ʂʫʚʠʥʩʢʠʡ ʨʘʡʦʥ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ); 4-

ʦʙʨʘʟʝʮ - ʷʜʨʘ ʢʦʩʪʦʯʝʢ (ɸʣʪʘʨʳʢʩʢʠʡ ʨʘʡʦʥ 

ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝ-

ʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʦʛʦ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʘʥʘ-

ʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʩʪʠʪʫʪʘ ʗʜʝʨʥʦʡ ʬʠʟʠʢʠ 

ɸʅ ʈʋʟ.  

ʃʠʩʪʴʷ ʠ ʷʜʨʘ ʢʦʩʪʦʯʝʢ ʨʘʩʪʝʥʠʷ ʤʘʩʩʦʡ 50 ʛ ʩʫ-

ʰʠʣʠ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʙʦʣʝʝ 60Áʉ. ɿʘʪʝʤ ʦʙʨʘʟʮʳ ʨʘʩʪʠʨʘʣʠ 

ʚ ʬʘʨʬʦʨʦʚʦʡ ʩʪʫʧʢʝ ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ, ʧʦʩʣʝ 

ʯʝʛʦ ʚʟʚʝʰʠʚʘʣʠ (ʧʦ ʜʚʝ ʥʘʚʝʩʢʠ: 40ī50 ʤʛ ï ʜʣʷ ʘʥʘ-

ʣʠʟʘ ʧʦ ʢʦʨʦʪʢʦʞʠʚʫʱʠʤ ʨʘʜʠʦʥʫʢʣʠʜʘʤ ʠ 90ī100 

ʤʛ ï ʜʣʷ ʘʥʘʣʠʟʘ ʧʦ ʩʨʝʜʥʝ- ʠ ʜʦʣʛʦʞʠʚʫʱʠʤ ʨʘʜʠʦ-

ʥʫʢʣʠʜʘʤ) ʠ ʫʧʘʢʦʚʳʚʘʣʠ ʠʭ ʚ ʤʘʨʢʠʨʦʚʘʥʥʳʝ ʧʦʣʠ-

ʵʪʠʣʝʥʦʚʳʝ ʧʘʢʝʪʳ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʧʨʦʙʳ ʨʘʩʪʝʥʠʷ 

ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʤʫ ʘʥʘ-

ʣʠʟʫ[6,7]. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʥʝʡʪʨʦʥʦʚ ʠʩʧʦʣʴʟʦ-

ʚʘʣʠ ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ɺɺʈ-ʉʄ ʀʗʌ ɸʅ ʈʋʟ. ʇʦʪʦʢ 

ʥʝʡʪʨʦʥʦʚ ʚ ʢʘʥʘʣʘʭ ʦʙʣʫʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 5ʭ1013 

ʥʝʡʪʨʦʥ/ʩʤ2 ʩʝʢ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʦʩʫ-

ʱʝʩʪʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʭʠʤʠʠ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ 

ʠʥʩʪʠʪʫʪʘ ɹʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠʤ. ʘʢʘʜʝʤʠʢʘ 

ɸ.ʉ.ʉʘʜʳʢʦʚʘ ɸʅ ʈʋʟ. 

ɺʳʜʝʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ. ɺʦʟʜʫʰʥʦ-

ʩʫʭʠʝ ʣʠʩʪʴʷ ʠ ʷʜʨʘ ʢʦʩʪʦʯʝʢ ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ ʜʠʩʪʠʣ-

ʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʆʩʘʞʜʝʥʠʝ ʙʝʣʢʦʚ ʠ ʧʝʧʪʠʜʦʚ 

ʚʦʜʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʚ ʮʝʥʪʨʠʬʫʞʥʳʭ ʩʪʘʢʘʥʘʭ: ʜʣʷ 

ʵʪʦʛʦ ʢ 1 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʜʦʙʘʚʣʷʣʠ ʧʦ 1 ʤʣ 

(ʪʦʯʥʳʡ ʦʙʲʝʤ) 20% ʊʍʋʂ. ʏʝʨʝʟ 10 ʤʠʥ ʦʩʘʜʦʢ ʦʪ-

ʜʝʣʷʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʧʨʠ 8000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝ-

ʥʠʝ 15 ʤʠʥʫʪ. ʆʪʜʝʣʠʚ 0.1 ʤʣ ʥʘʜʦʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦ-

ʩʪʠ, ʣʠʦʬʠʣʴʥʦ ʚʳʩʫʰʠʚʘʣʠ. ɻʠʜʨʦʣʠʟʘʪ ʫʧʘʨʠʚʘʣʠ, 

ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʣʠ ʚ ʩʤʝʩʠ ʪʨʠʵʪʠʣʘʤʠʥ-ʘʮʝ-

ʪʦʥʠʪʨʠʣ-ʚʦʜʘ(1:7:1) ʠ ʚʳʩʫʰʠʚʘʣʠ. ʕʪʫ ʦʧʝʨʘʮʠʶ 

ʧʦʚʪʦʨʠʣʠ ʜʚʘʞʜʳ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʢʠʩʣʦʪʳ. ʈʝʘʢ-

ʮʠʝʡ ʩ ʬʝʥʠʣʪʠʦʠʟʦʮʠʘʥʘʪʦʤ ʧʦʣʫʯʘʣʠ ʬʝʥʠʣʪʠʦ-

ʢʘʨʙʦʤʠʣ-ʧʨʦʠʟʚʦʜʥʳʝ (ʌʊʂ) ʘʤʠʥʦʢʠʩʣʦʪ ʧʦ ʤʝ-

ʪʦʜʫ Steven A., Cohen Daviel[8]. ʀʜʝʥʪʠʬʠʢʘʮʠʶ 

ʧʨʦʠʟʚʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ 

ɺʕɾʍ. ʋʩʣʦʚʠʷ ɺʕɾʍ: ʭʨʦʤʘʪʦʛʨʘʬ Agilent 

Technologies ʩ DAD ʜʝʪʝʢʪʦʨʦʤ 1200, ʢʦʣʦʥʢʘ 75x4.6 

mm Discovery HSC18. ʈʘʩʪʚʦʨ ɸ: 0.14ʄ Cʅ3ʉOONa 

+ 0.05% ʊʕɸ ʨʅ 6.4; ɺ: CH3CN. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 1.2 

ʤʣ/ʤʠʥ, ʧʦʛʣʦʱʝʥʠʝ 269 ʥʤ. ɻʨʘʜʠʝʥʪ % B/ʤʠʥ: 1-

6%/0 - 2.5ʤʠʥ; 7-30%/2.51 - 40ʤʠʥ; 31-60%/40.1 - 

45ʤʠʥ; 60-60%/45.1-50ʤʠʥ; 60-0%/50.1-55ʤʠʥ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. 
ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʠ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ ʨʘʩʪʝ-

ʥʠʷ. ʇʦʨʷʜʦʢ ʫʙʳʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ 

ʜʣʷ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ Ca> K > Na. ʉʦʜʝʨʞʘʥʠʝ 

ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ̫ʜʨʘʭ ʢʦʩʪʦʯʝʢ ʫʙʳʚʘʝʪ ʚ ʩʣʝʜʫʶ-

ʱʝʤ ʧʦʨʷʜʢʝ K>Ca>Na. ʃʠʩʪʴʷ ʥʝʢʪʘʨʠʥʘ 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ɸʣʪʘʨʳʢʩʢʦʤ ʨʘʡʦʥʝ ʠ ʷʜʨʘ 

ʢʦʩʪʦʯʝʢ ʥʝʢʪʘʨʠʥʘ ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʂʫʚʠʥʩʢʦʤ 

ʨʘʡʦʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨ-

ʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ ʥʘʙʣʶʜʘʣʦʩʴ ʜʣʷ Ca, ʟʥʘʯʝʥʠʷ ʚʘʨʴ-

ʠʨʦʚʘʣʠ ʦʪ 21000 ʤʢʛ/ʛ ʜʦ 30000 ʤʢʛ/ʛ, ʘ ʚ ʷʜʨʘʭ 

ʢʦʩʪʦʯʝʢ ʜʣʷ ʂ, ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 7500 ʤʢʛ/ʛ 

ʜʦ 10700 ʤʢʛ/ʛ (ʪʘʙʣ.1).  

ʊʘʙʣʠʮʘ 1. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ Prunus persica var. nucipersica, ʤʢʛ/ʛ. 

ˉ ʕʣʝʤʝʥʪ 1 2 3 4 

1 Na 57 69 190 38 

2 K 20600 21600 10700 7500 

3 Ca 21000 30000 4000 1500 

 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʠ ʚ ʷʜʨʘʭ 

ʢʦʩʪʦʯʝʢ ʨʘʩʪʝʥʠʷ. ɼʣʷ ʣʠʩʪʴʝʚ ʧʦʨʷʜʦʢ ʫʙʳʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ Sr > Fe > Mn > Zn > Ba > Rb > Br > Ni. 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʣʷ ʷʜʝʨ 

ʢʦʩʪʦʯʝʢ ʨʘʩʪʝʥʠʷ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ: Fe > Zn > Sr 

> Mn > Ba > Cr > Ni > Mo (3 ʦʙʨʘʟʝʮ) ʠ Zn > Fe > Sr 

> Mn > Rb > Ba (4 ʦʙʨʘʟʝʮ). ɺ ʣʠʩʪʴʷʭ ʩʦʜʝʨʞʘʥʠʝ 

ʩʪʨʦʥʮʠʷ ʙʳʣʦ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʩʨʝʜʠ ʤʠʢʨʦʵʣʝʤʝʥ-

ʪʦʚ ʠ ʚʘʨʴʠʨʦʚʘʣʦʩʴ ʦʪ 400 ʤʢʛ /ʛ ʜʦ 510 ʤʢʛ/ʢʛ, ʚ 

ʩʨʝʜʥʝʤ 455.5 ʤʢʛ/ʛ. ɺ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ ʠʟ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʞʝʣʝʟʦ (3 ʦʙʨʘʟʝʮ) ʠ 

ʮʠʥʢ (4 ʦʙʨʘʟʝʮ). ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʨʝʜʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠʤʝʪʁ ʣʶʪʝʮʠʡ, ʪʝʨʙʠʡ ʠ ʪʘʥʪʘʣ. 

https://ru.wikipedia.org/wiki/Var.
https://ru.wikipedia.org/wiki/Var.
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ʊʘʢʠʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʘʢ ʙʦʨ, 

ʤʝʜʴ, ʭʣʦʨ, ʢʨʝʤʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʳ.  

ʊʘʙʣʠʮʘ 2. 

ʉʦʜʝʨʞʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ Prunus persica var. nucipersica, ʤʢʛ/ʛ. 

ˉ ʕʣʝʤʝʥʪ 1 2 3 4 

1 Au 0.0011 0.0049 0.0011 0.0016 

2 Ba 6.9 21 2.5 <1.0 

3 Br 1.5 0.92 0.35 0.13 

4 Ce 0.25 0.25 0.17 0.1 

5 Co 0.053 0.061 0.052 0.045 

6 Cr 0.60 0.55 1.1 0.1 

7 Cs 0.040 0.031 0.013 0.014 

8 Eu 0.0036 0.0032 <0.01 <0.01 

9 Fe 110 130 84 34 

10 Hf 0.024 0.024 0.02 0.0098 

11 La 0.090 0.12 0.076 <0.01 

12 Lu <0.001 <0.001 <0.001 <0.001 

13 Mn 37 110 10 17 

14 Mo 0.29 0.11 0.73 0.1 

15 Ni 1.2 <1.0 <1.0 1.3 

16 Rb 5.0 5.5 0.77 7.4 

17 Sb 0.037 0.045 0.015 0.0082 

18 Sc 0.032 0.038 0.021 0.0022 

19 Se 0.13 0.10 <0.01 <0.01 

20 Sm 0.015 0.013 0.013 <0.01 

21 Sr 400 510 13 22 

22 Tb <0.001 0.0080 <0.001 <0.001 

23 Th 0.029 0.042 0.018 <0.01 

24 U 0.076 0.071 <0.01 <0.01 

25 Yb <0.001 0.0057 <0.01 <0.01 

26 Zn 18 22 38 43 

27 Ta   <0.001 <0.001 

 

ʉʨʝʜʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʥʘʨʫʞʝʥʳ ʨʪʫʪʴ 

(ʪʦʣʴʢʦ 3 ʠ 4 ʦʙʨʘʟʮʘʭ) ʠ ʤʳʰʴʷʢ (ʪʘʙʣ. 3). ʀʭ 

ʩʦʜʝʨʞʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʇɼʂ ʜʣʷ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ. 

 ʊʘʙʣʠʮʘ 3. 

ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ Prunus persica var. nucipersica, ʤʢʛ/ʛ. 

ˉ ʕʣʝʤʝʥʪ 1 2 3 4 

1 As 0.17 0.097 <0.01 <0.01 

2 Hg   <0.001 <0.001 

 

ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.4. ɺ 

ʣʠʩʪʴʷʭ ʦʙʥʘʨʫʞʝʥʦ 19, ʘ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ 20 

ʘʤʠʥʦʢʠʩʣʦʪ. ɺ ʣʠʩʪʴʷʭ ʛʠʩʪʠʜʠʥ ʥʝ ʦʙʥʘʨʫʞʝʥ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʣʠʩʪʴʷʭ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʷʜʨʝ ʢʦʩʪʦʯʝʢ.ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʣʠʩʪʴʷʭ ʠʤʝʝʪ ʧʨʦʣʠʥ (1 - 4.400817 ʤʛ/ʛ; 2 -

3.900817ʤʛ/ʛ), ʘ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ ʘʩʧʘʨʘʛʠʥ (3 - 

0.63105 ʤʛ/ʛ) ʠ ʘʨʛʠʥʠʥ (4 - 0.869 ʤʛ/ʛ). ʉʘʤʦʝ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ ʠʤʝʝʪ ʣʠʟʠʥ (1 - 0,06688 ʤʛ/ʛ) 

ʠ ʩʝʨʠʥ (2 - 0,103741ʤʛ/ʛ), ʘ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ 

ʬʝʥʠʣʘʣʘʥʠʥ (3 - 0.052332 ʤʛ/ʛ) ʠ ʤʝʪʠʦʥʠʥ (4 - 0,071 

ʤʛ/ʛ ). ɺ ʣʠʩʪʴʷʭ ʠ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ ʦʙʥʘʨʫʞʝʥʳ ʚʩʝ 

ʥʝʟʘʤʝʥʠʤʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ: ʪʨʝʦʥʠʥ, ʤʝʪʠʦʥʠʥ, 

ʠʟʦʣʝʡʮʠʥ, ʚʘʣʠʥ, ʬʝʥʠʣʘʣʘʥʠʥ, ʣʝʡʮʠʥ, ʪʨʠʧʪʦʬʘʥ 

ʠ ʣʠʟʠʥ. ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ ʠʤʝʝʪ 

ʪʨʝʦʥʠʥ (1 - 2.867409 ʤʛ/ʛ; 2 - 3.067309ʤʛ/ʛ), ʘ ʚ ʷʜʨʘʭ 

ʢʦʩʪʦʯʝʢ ʪʨʠʧʪʦʬʘʥ (3 - 0.337478 ʤʛ/ʛ; 4 - 0.457ʤʛ/ʛ). 

ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʠʩʪʴʷʭ ʠʤʝʝʪ ʣʠʟʠʥ ( 3 - 

0.06688 ʤʛ/ʛ; 4 - 0.18680 ʤʛ/ʛ), ʘ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ 

ʬʝʥʠʣʘʣʘʥʠʥ (3 - 0.052332 ʤʛ/ʛ) ʠ ʤʝʪʠʦʥʠʥ; 4 - 

0.071ʤʛ/ʛ).  

  

https://ru.wikipedia.org/wiki/Var.
https://ru.wikipedia.org/wiki/Var.
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ʊʘʙʣʠʮʘ 4. 

ʉʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʚ Prunus persica var. nucipersica, ʤʛ/ʛ. 

ˉ ɸʤʠʥʦʢʠʩʣʦʪʘ 1 2 3 4 

1 ɸʩʧʘʨʘʛʠʥʦʚʘʷ ʢ-ʪʘ 0.736573 0.836573 0.387936 0.402 

2 ɻʣʫʪʘʤʠʥʦʚʘʷ ʢ-ʪʘ 0.703812 0.603912 1.079132 1.104 

3 ʉʝʨʠʥ 0.105741 0.103741 0.155054 0.165 

4 ɻʣʠʮʠʥ 0.261532 0.160032 0.630963 0.854 

5 ɸʩʧʘʨʘʛʠʥ 0.262671 0.362622 0.63105 0.854 

6 ɻʣʫʪʘʤʠʥ 1.650929 1.850139 0.281449 0.581 

7 ʎʠʩʪʝʠʥ 0.884615 0.984712 0.382878 0.182 

8 ɻʠʩʪʠʜʠʥ  0 0 0.212687 0.112 

9 ɸʨʛʠʥʠʥ 0.603679 0.513679 0.362463 0.869 

10 ɸʣʘʥʠʥ 3.361894 2.361874 0.261056 0.465 

11 ʇʨʦʣʠʥ 4.400817 3.900817 0.21881 0.208 

12 ʊʠʨʦʟʠʥ 0.822542 1.022532 0.106853 0.145 

13 ɺʘʣʠʥ 1.191397 1.192396 0.163928 0.301 

14 ʄʝʪʠʦʥʠʥ 1.364142 1.368182 0.08127 0.071 

15 ʀʟʦʣʝʡʮʠʥ 1.108212 1.908912 0.155925 0.185 

16 ʃʝʡʮʠʥ 0.742721 1.542791 0.114763 0.194 

17 ʊʨʝʦʥʠʥ 2.867409 3.067309 0.163112 0.198 

18 ʊʨʠʧʪʦʬʘʥ 0.775985 0.978984 0.337478 0.457 

19 ʌʝʥʠʣʘʣʘʥʠʥ 0.713934 1.913994 0.052332 0.078 

20 ʃʠʟʠʥ HCl 0.06688 0.18680 0.082185 0.091 

 ɺʩʝʛʦ 22.62549 24.860001 5.861326 7.516 

 

ɺʳʚʦʜʳ: ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, 

ʨʘʩʪʝʥʠʝ Prunus persica var.nectarina ʷʚʣʷʝʪʩʷ ʠʩʪʦʯ-

ʥʠʢʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘ-

ʥʠʟʤʘ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ K, Ca, Fe, Na, Sr, Zn ʠ Mn. 

ɺ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʨʘʩʪʝʥʠʷ ʠʟ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʨʪʫʪʴ ʠ ʤʳʰʴʢ̫ ʚ ʤʠʥʠʤʘʣʴ-

ʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʆʙɦʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʣʠʩʪʴʷʭ ʙʦʣʴʰʝ ʯʝʤ, ʚ ʷʜʨʘʭ 

ʢʦʩʪʦʯʝʢ ʥʝʢʪʘʨʠʥʘ. ʆʧʨʝʜʝʣʸʥ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʣʠʩʪʴʷʭ ʠ ʚ ʷʜʨʘʭ ʢʦʩʪʦʯʝʢ. ɺ ʥʝʢʪʘ-

ʨʠʥʝ ʧʨʦʠʟʨʘʩʪʘʶʱʝʤ ʚ ɸʣʪʘʨʳʢʩʢʦʤ ʨʘʡʦʥʝ 

ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʂʫʚʠʥʩʢʦʤ ʘʥʘʣʦʛʝ. ʃʠʩʪʴʷ ʥʝʢʪʘʨʠʥʘ 

ʢʘʢ ʠʩʪʦʯʥʠʢ ʥʝʢʦʪʦʨʳʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ. 
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ɸʅʅʆʊɸʎʀʗ 

ʉʠʥʪʝʟʠʨʦʚʘʥ ʠ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʥʘ ʦʩʥʦʚʝ ʪʨʠʧʪʦʬʘʥʘ, ʛʣʠʮʠʥʘ ʠ 

ʛʝʢʩʘʤʝʪʠʣʝʥʜʠʠʟʦʮʠʘʥʘʪʘ. ʇʨʦʚʝʜʝʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʚʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʤ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ NI-ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-ʛʣʠʮʠʥʠʣʦ-

NII, NIII-ʛʝʢʩʘʥʦ-ʙʠʩ-(ʤʦʯʝʚʠʥʳ). ʀʟʫʯʝʥʘ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʠ ʚʳʷʚʣʝʥʘ ʚʳʩʦʢʘ ̫

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʠ ʭʣʦʧʯʘʪʥʠʢʘ. ʉʜʝʣʘʥʘ ʚʳʚʦʜ, ʯʪʦ ʧʨʝʧʘʨʘʪ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʘʡʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʨʦʩʪʦʩʪʠʤʫʣʷʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʥʦʚʦʛʦ ʢʣʘʩʩʘ. 

ABSTRACT 

A method for producing a new drug based on tryptophan, glycine and hexamethylene diisocyanate was synthesized 

and developed. The newly synthesized compound was identified by chemical and physicochemical methods of analysis. 

The structural formula NI-tryptophanilo-NIV-glycinyl-NII, NIII -hexʘno-bis-(urea) is established. The biological activity of 

the preparation was studied and high biological activity was revealed on vegetable crops and cotton. It is concluded that 

the drug can be used in agriculture as a growth stimulator of industrial plants of a new class. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʠʧʪʦʬʘʥ, ʛʣʠʮʠʥ, ʛʝʢʩʘʤʝʪʠʣʝʥʜʠʠʟʦʮʠʘʥʘʪ, NI-ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-ʛʣʠʮʠʥʠʣʦ-NII, NIII -

ʛʝʢʩʘʥʦ-ʙʠʩ-(ʤʦʯʝʚʠʥʘ).  

Keywords: tryptophan, glycine, hexamethylene diisocyanate, NI-tryptophanilo-NIV-glycinyl-NII, NIII-hexʘno-bis-

(urea).  

________________________________________________________________________________________________ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʝ ʫʩʧʝʭʠ, ʜʦʩʪʠʛʥʫʪʳʝ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʧʨʦʙʣʝʤʘ ʙʠʦʩʪʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʭʣʦʧʢʦʚʦʜʩʪʚʝ, ʩʝʣʝʢ-

ʮʠʠ ʧʰʝʥʠʮʳ ʠ ʢʫʢʫʨʫʟʦʚʦʜʩʪʚʝ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴ-

ʥʦʡ.  

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʙʠʩ-ʤʦʯʝʚʠʥ, ʧʨʦʚʦʜʠʤʳʭ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ, ʧʦʙʫʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ, 

ʥʘʫʯʥʳʤʠ, ʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. ʉ 

ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʝ ʙʠʩ-ʤʦʯʝʚʠʥʳ ʧʨʝʜ-

https://7universum.com/ru/nature/archive/item/10676
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ʩʪʘʚʣʷʶʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢʘʢ ʚʝʱʝʩʪʚʘ, ʦʙʣʘ-

ʜʘʶʱʠʝ ʨʘʟʣʠʯʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʬʘʨʤʘʢʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡ-

ʩʪʚʝ ʦʥʠ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʧʝʩʪʠʮʠʜʳ, ʛʝʨʙʠ-

ʮʠʜʳ, ʘʢʘʨʠʮʠʜʳ, ʬʫʥʛʠʮʠʜʳ, ʠʥʩʝʢʪʠʮʠʜʳ (ʜʣʷ 

ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʮʠʪʨʫʩʦʚʳʭ, ʢʦʬʝ, ʯʘʷ, ʢʘʢʘʦ), 

ʨʦʩʪʦʩʪʠʤʫʣʷʪʦʨʳ ʠ ʜʨʫʛʠʝ [3]. 

ʇʦʵʪʦʤʫ ʨʘʟʚʠʪʠʝ ʵʪʦʡ ʦʪʨʘʩʣʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠ-

ʤʠʠ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʨʝʙʫ-

ʶʱʝʡ ʛʣʫʙʦʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʧʦʜʭʦʜʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫ-

ʯʝʥʠʷ ʠ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʙʠʩ-ʤʦ-

ʯʝʚʠʥʳ ʠ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʤʝʶʪ ʰʠʨʦ-

ʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʨʝʰʝʥʠʠ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʟʘʜʘʯ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʚ ʮʝ-

ʣʦʤ ʚʩʝʛʦ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [1]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʠʟʫʯʝʥʠʝ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʧʨʝ-

ʧʘʨʘʪʘ NI-ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-ʛʣʠʮʠʥʠʣʦ-NII, NIII -

ʛʝʢʩʠʥʦ-ʙʠʩ-(ʤʦʯʝʚʠʥʳ), ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʘʡʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ 

ʨʦʩʪʦʩʪʠʤʫʣʷʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʥʦʚʦʛʦ 

ʢʣʘʩʩʘ. 

ʉʠʥʪʝʟ ʮʝʣʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ 

ɺ ʩʤʝʩʴ ʪʨʠʧʪʦʬʘʥʘ ʠ ʛʣʠʮʠʥʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʂʆʅ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʜʦʙʘʚʣʷʶʪ 

ʛʝʢʩʘʤʝʪʠʣʝʥʜʠʠʟʦʮʠʘʥʘʪ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʯʘʩʦʚ. 

ʆʩʘʜʦʢ ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʜʠʟʘʤʝʱʝʥʥʦʡ ʙʠʩ-ʤʦʯʝ-

ʚʠʥʳ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ, ʧʦʜʢʠʩʣʷʶʪ ʠ ʩʫʰʘʪ.  

ɺʳʭʦʜ ï 83,55 %, ʪ. ʧʣ. ï 150ï151 Áʉ, ʙʨʫʪʪʦ ʬʦʨ-

ʤʫʣʘ ʉ21ʅ29N5ʆ6. ʅʦʚʦʝ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝ-

ʥʠʝ ʚʳʩʦʢʦ ʧʦʚʳʰʘʝʪ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚ-

ʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ ʜʦ 167,8ï141,8 % ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,0001 %, ʪ.ʝ. 7500 ʨʘʟ ʨʘʟʚʝʜʝʥʠʡ, 

ʧʨʦʪʠʚ ʠʟʚʝʩʪʥʦʛʦ çʈʦʩʣʠʥʘè 120,7ï116 % ʧʨʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ 0,75 % [2]. 

ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ NI-ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-

ʛʣʠʮʠʥʠʣʦ-NII, NIII -ʛʝʢʩʘʥʦ-ʙʠʩ-(ʤʦʯʝʚʠʥʳ), 

ʦʙʣʘʜʘʶʱʝʡ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʜʣʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ: 
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ʇʦʣʫʯʝʥʠʝ NI-ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-ʛʣʠʮʠʥʠʣʦ-NII  , NIII -ʛʝʢʩʘʥʦ-ʙʠʩ-(ʤʦʯʝʚʠʥʳ) 

 

ɺ ʯʝʪʳʨʝʭʛʦʨʣʫʶ ʢʦʣʙʫ, ʩʥʘʙʞʝʥʥʫʶ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʤʝʰʘʣʢʦʡ, ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʠ ʜʚʫʤʷ 

ʢʘʧʝʣʴʥʳʤʠ ʚʦʨʦʥʢʘʤʠ, ʧʦʤʝʱʘʶʪ 4,08 ʛ (0,02 ʤʦʣʴ) 

ʪʨʠʧʪʦʬʘʥʘ, 1,5 ʛ (0,02 ʤʦʣʴ) ʛʣʠʮʠʥʘ ʠ 2,12 ʛ (0,02 

ʤʦʣʴ) ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʠʷ ʚ 20 ʤʣ ʚʦʜʳ. ʇʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʧʦ ʢʘʧʣʷʤ ʜʦʙʘʚʣʷʶʪ 1,68 ʤʣ (0,01 

ʤʦʣʴ) ʛʝʢʩʘʤʝʪʠʣʝʥʜʠʠʟʦʮʠʘʥʘʪʘ ʚ 10 ʤʣ 

ʵʪʠʣʘʮʝʪʘʪʘ. 

ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʧʨʦʜʦʣʞʘʣʠ 

ʧʨʠ 20ï25 Áʉ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ. ʆʩʘʜʦʢ 

ʥʝʩʠʤʤʝʪʨʠʯʥʦʡ ʜʠʟʘʤʝʱʝʥʥʦʡ ʙʠʩ-ʤʦʯʝʚʠʥʳ 

ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ, ʬʠʣʴʪʨʘʪ ʧʦʜʢʠʩʣʷʣʠ 

ʨʘʟʙʘʚʣʝʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ (ʅ2SO4: ʅ2ʆ = 1:3) ʜʦ 

ʨʅ = 3. ɺʳʧʘʚʱʠʡ ʦʩʘʜʦʢ NI-ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-

ʛʣʠʮʠʥʠʣʦ-NII, NIII -ʛʝʢʩʠʥʦ-ʙʠʩ-(ʤʦʯʝʚʠʥʳ) 

ʧʝʨʝʢʨʦʩʪʘʣʣʠʟʦʚʳʚʘʣʩʷ ʠʟ ʚʦʜʥʦʛʦ ʩʧʠʨʪʘ (1:1). 

 

Rf = 0,70, ʪ. ʧʣ. ï 150ï151 Áʉ, ʚʳʭʦʜ ï 6,06 ʛ (83,55 %). 

 

ʅʘʡʜʝʥʦ, % 
ʉ 57,86 

 57,79 

ʅ 6,29 

 6,36 

N 12,69 

 12,71 

ɺʳʯʠʩʣʝʥʦ, ʜʣʷ ʉ21ʅ29N4ʆ6, % ʉ 58,19 ʅ 6,69 N 12,93 

 

ɺ ʀʂ-ʩʧʝʢʪʨʝ ʥʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ NI-

ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-ʛʣʠʮʠʥʠʣʦ-NII, NIII -ʛʝʢʩʘʥʦ-ʙʠʩ-

(ʤʦʯʝʚʠʥʳ) ʧʨʠʩʫʪʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʘʷ ʩʨʝʜʥʷʷ 

ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1621 ʩʤï1, ʭʘʨʘʢʪʝʨʥʘʷ 

ʜʣʷ ʚʘʣʝʥʪʥʳʭ ʢʦʣʝʙʘʥʠʡ  
N

H

C

O

N

H ʛʨʫʧʧ, ʢʦʣʝʙʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 3357 ʩʤï1 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʅI ʆII ʅI ʚʘʣʝʥʪʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ïNïʅ 

ʩʚʷʟʠ, ʩʠʣʴʥʳʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 745 ʩʤï

1 ʠ 2993 ʩʤï1 ʜʣʷ (ʉʅ2)6 ʠ ïʉʅ2-ʛʨʫʧʧʝ, ʘ ʪʘʢʞʝ 

ʠʥʪʝʥʩʠʚʥʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 1704 ʩʤï1 

ʜʣʷ ïʉʆʆʅ ʛʨʫʧʧʳ.  

ɹʳʣ ʠʟʫʯʝʥ ʥʦʚʳʡ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʨʝʧʘʨʘʪ NI-

ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-ʛʣʠʮʠʥʠʣʦ-NII, NIII -ʛʝʢʩʘʥʦ-ʙʠʩ-

(ʤʦʯʝʚʠʥʘ) ʥʘ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʪʦʪʦʢʩʠʢʦʣʦʛʠʠ ʠʥʩʪʠʪʫʪʘ ʭʠʤʠʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ɸʅ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

ɹʠʦʪʝʩʪʘʤʠ ʩʣʫʞʠʣʠ ʩʝʤʝʥʘ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʠ 

ʭʣʦʧʯʘʪʥʠʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʘʷ 

ʦʮʝʥʢʘ ʧʝʨʚʠʯʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʩʝʤʝʥʘʭ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʙʠʦʪʝʩʪʦʚ. 

ʇʝʨʚʠʯʥʳʡ ʩʢʨʠʥʠʥʛ ʧʨʦʚʝʜʝʥ ʧʦ ʤʝʪʦʜʠʢʝ 

ʖ.ɺ. ʈʘʢʠʪʠʥʘ [4]. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʠʦʦʨʛʘʥʠʯʝʩʢʠʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʚʳʷʚʣʷʝʪʩʷ ʧʦ 

ʩʪʠʤʫʣʷʮʠʠ ʠʣʠ ʪʦʨʤʦʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ 

ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʜʣʠʥʳ ʢʦʨʥʝʡ ʠ 

ʜʣʠʥʳ ʩʪʝʙʣʝʚʦʡ ʯʘʩʪʠ. 
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ʇʨʝʧʘʨʘʪ ʙʳʣ ʠʩʧʳʪʘʥ ʤʝʪʦʜʦʤ ʟʘʤʦʯʢʠ ʩʝʤʷʥ ʚ 

ʨʘʩʪʚʦʨʘʭ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʨʦʨʘʱʠʚʘʥʠʝʤ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ. ʂʦʥʪʨʦʣʴʥʳʝ 

ʩʝʤʝʥʘ ʟʘʤʘʯʠʚʘʣʠ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. 

ʂʘʞʜʘ ̫ ʩʝʨʠʷ ʦʧʳʪʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʢʦʥʪʨʦʣʝʤ. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ ʚ ʧʠʪʘʪʝʣʴʥʫʶ 

ʩʨʝʜʫ ʚʥʦʩʷʪ ʪʦʣʴʢʦ ʯʠʩʪʳʡ ʨʘʩʪʚʦʨʠʪʝʣʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʬʠʢʩʠʨʫʝʪ ʯʝʨʝʟ 5, 7 ʠ 10 ʜʥʝʡ 

ʧʦʩʣʝ ʠʥʦʢʫʣʷʮʠʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʠʩʧʳʪʫʝʤʳʡ ʧʨʝʧʘʨʘʪ, ʪ.ʝ. ʧʨʦʠʟʚʦʜʥʳʝ ʙʠʩ-

ʤʦʯʝʚʠʥ, ʦʪ 7,5 ʜʦ 7500 ʨʘʟ ʨʘʟʚʝʜʝʥʠʡ ʧʨʦʷʚʠʣʠ 

ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʠ, 

ʯʝʤ ʥʳʥʝ ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʘʡʩʪʚʝ 

ʠʟʚʝʩʪʥʳʡ ʧʨʝʧʘʨʘʪ çʈʦʩʣʠʥè (0,75 % ʢʦʥʮʝʥʪʨʘʮʠʠ, 

ʘ ʵʬʬʝʢʪ ï ʦʪ 109 ʜʦ 113 %), ʘ ʥʦʚʳʡ ʧʨʝʧʘʨʘʪ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 0,0001 % (ʚ 7500 ʨʘʟ ʤʝʥʴʰʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ) ï ʵʬʬʝʢʪ ʜʦ 167,8 %. 

ʅʘ ʢʫʣʴʪʫʨʝ ʭʣʦʧʯʘʪʥʠʢʘ ʧʨʝʧʘʨʘʪ ʧʨʦʷʚʠʣ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʥʘ 

ʨʦʩʪʝ ʢʦʨʥʝʚʦʡ ʯʘʩʪʠ ʭʣʦʧʯʘʪʥʠʢʘ. ʊʘʢ, ʨʦʩʪ ʢʦʨʥʷ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 0,01ï0,001 % (ʪ.ʝ. ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 

ʦʪ 75 ʜʦ 750 ʨʘʟ) ʙʳʣ ʥʘ 120,6ï105,5 % ʚʳʰʝ 

ʢʦʥʪʨʦʣʷ. ʊʘʢ, ʧʨʠ ʚʟʷʪʠʠ ʚ ʦʧʳʪ ʪʨʝʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʨʦʩʪ ʢʦʨʥʷ ʩʦʩʪʘʚʠʣ: 133,7 %; 125,9 %; 123,1 % ʚʳʰʝ 

ʢʦʥʪʨʦʣʷ. 

ʇʨʝʧʘʨʘʪ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʨʦʩʪ ʩʪʝʙʣʷ ʚʳʷʚʣʷʣʩʷ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,01 % (ʨʘʟʚʝʜʝʥʠʝ 75 ʨʘʟ), ʛʜʝ 

ʨʦʩʪ ʩʪʝʙʣʷ ʙʳʣ ʥʘ 134,8 % ʚʳʰʝ ʢʦʥʪʨʦʣʷ. 

ɸ ʥʘ ʢʫʣʴʪʫʨʝ ʧʦʤʠʜʦʨʦʚ ʙʳʣʠ ʘʢʪʠʚʥʳʤʠ ʚ ʜʚʫʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ï 0,01 ʠ 0,001 %. ʊʘʢ, ʨʦʩʪ ʢʦʨʥʷ ʧʨʠ 

ʵʪʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʦʩʪʘʚʠʣ 139ï167,8 %, ʘ ʨʦʩʪ 

ʩʪʝʙʣʷ ï 156,1ï141,8 % ʚʳʰʝ ʢʦʥʪʨʦʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ 7500-ʨʘʟʦʚʦʝ ʨʘʟʚʝʜʝʥʠʝ (ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʠʟʚʝʩʪʥʳʤ çʈʦʩʣʠʥʦʤè), NI-ʪʨʠʧʪʦʬʘʥʠʣʦ-NIV-

ʛʣʠʮʠʥʠʣʦ-NII, NIII -ʛʝʢʩʘʥʦ-ʙʠʩ-(ʤʦʯʝʚʠʥʘ) ʠʤʝʝʪ 

ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʚʩʝʭ 

ʚʟʷʪʳʭ ʦʧʳʪʥʳʭ ʢʫʣʴʪʫʨʘʭ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ ʧʣʦʱʘʜʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ 

ʂʘʨʘʢʘʣʧʘʢʩʢʦʛʦ ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ ʏʠʤʙʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣ-

ʧʘʢʩʪʘʥ. ɼʣʷ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʦʚʳʡ, ʤʝʩʪʥʳʡ ʧʨʝʧʘʨʘʪ çGlinbutè - ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʧʰʝʥʠʮʳ. ʇʨʠ ʠʟʫ-

ʯʝʥʠʠ ʚʣʠʷʥʠʷ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ Glinbut ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ, ʚʳʷʚʠʣʦ ʚʳʩʦʢʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʫ ʚʩʝʭ ʦʧʳʪʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ 

https://7universum.com/ru/nature/archive/item/10663
mailto:mapruza66l@mail.ru
http://www.kushiev.guldu.uz/
mailto:kushiev@mail.ru
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ʥʘʠʣʫʯʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʩʦʪʘ ʨʦʩʪʘ, ʬʘʟʳ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʠ ʢʦʣʦʰʝʥʠʝ ʜʘʥʥʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʦʧʳʪʥʦʛʦ 

ʦʙʨʘʟʮʘ, ʯʝʤ ʢʦʥʪʨʦʣʝʤ. 

ABSTRACT 

The article provides data from studies carried out on the sites of the experimental base of the Karakalpak scientific 

research agriculture of the Chimbay region of the Republic of Karakalpakstan. For the experiment, we used a new, local 

preparation "Glinbut" - a wheat growth stimulator. When studying the effect of the growth stimulator Glinbut on the 

growth and development of spring wheat in the agro-climatic conditions of Karakalpakstan, revealed a high germination 

of seeds in all experimental wheat varieties. In addition, there are better indicators of growth height, phase of tube emer-

gence and heading of these wheat varieties of the prototype than control. 

 

ʂʣʶʯʝʚʦʝ ʩʣʦʚʘ: ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ, ʩʝʤʝʥʘ, ʧʰʝʥʠʮʘ, ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, Glinbut, ʢʦʥʪʨʦʣʴ, 

ʦʧʳʪ, ʚʩʭʦʜ, ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ, ʘʛʨʦʪʝʭʥʠʢʘ.  

Keywords: Karakalpakstan, seeds, wheat, growth stimulants, spring wheat, Glinbut, control, experience, emergence, 

soil salinity, agricultural technology. 

________________________________________________________________________________________________ 

 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʣʝʢʮʠʷ ʨʘʩʪʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʜʦʩʪʠʛʣʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝ-

ʭʦʚ ʚ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴ-

ʪʫʨ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʦʩʥʦʚʥʳʭ ʟʣʘʢʦʚʳʭ ʢʫʣʴ-

ʪʫʨ, ʛʜʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʦʩʣʘ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ ʧʨʠʤʝʨʥʦ ʥʘ ʧʦʣʦʚʠʥʫ, ʙʣʘʛʦʜʘʨʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʫʯʰʠʭ ʩʦʨʪʦʚ, ʦʩʪʘʣʴʥʦʝ ʟʘ ʩʯʝʪ ʘʛʨʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. 

ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʤʠʨ ʨʘʩʪʝʥʠʡ ʢʘʢ ʠʩʪʦʯʥʠʢ ʨʘʟ-

ʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʜʘʣʝʢʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʦʙʣʘʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ ʨʘʩʪʝʥʠʷʭ. 

ʍʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʚʘʨʴʠʨʫʶʪ ʦʪ ʚʳʩʦʢʦʦʯʠʱʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʜʦ ʩʣʦʞ-

ʥʳʭ ʩʫʤʤʘʨʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʇʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʧʦʧʳʪʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ, 

ʯʘʩʪʦ ʣʠʤʠʪʠʨʦʚʘʥʳ ʥʠʟʢʠʤ ʚʳʭʦʜʦʤ ʧʨʦʜʫʢʪʘ, ʚʳʩʦ-

ʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʩʣʦʞʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʢʮʠʷʤʠ ʠ 

ʪ.ʜ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʠʥʪʝʟ ʠʭ ʚ ʨʘʩʪʝʥʠʠ ʦʢʘʟʳ-

ʚʘʝʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ. 

ʋʙʨʘʥʥʳʝ ʩʝʤʝʥʘ ʥʝ ʚʩʝʛʜʘ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʚʩʭʦ-

ʞʝʩʪʴ, ʜʣʷ ʤʥʦʛʠʭ ʩʝʤʷʥ ʥʫʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, 

ʯʪʦʙʳ ʚ ʥʠʭ ʟʘʢʦʥʯʠʣʠʩʴ ʧʨʦʮʝʩʩʳ ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ 

ʜʦʟʨʝʚʘʥʠʷ. ʆʥʠ ʪʨʦʛʘʶʪʩʷ ʚ ʨʦʩʪ ʯʝʨʝʟ ʢʘʢʦʡ-ʪʦ ʦʧʨʝ-

ʜʝʣʝʥʥʳʡ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʷ ʧʝʨʠʦʜ, ʥʘʟʚʘʥ-

ʥʳʡ ʧʝʨʠʦʜʦʤ ʧʦʢʦʷ ʩʝʤʷʥ. ʋ ʩʝʤʷʥ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʦʥ ʚʝʩʴʤʘ ʧʨʦʜʦʣʞʠʪʝʣʝʥ, ʯʪʦ ʧʦʙʫʜʠʣʦ ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʝʡ ʢ ʧʦʠʩʢʘʤ ʩʧʦʩʦʙʦʚ ʥʘʨʫʰʝʥʠʷ ʧʝʨʠʦʜʘ 

ʧʦʢʦʷ ʠ ʩʦʟʜʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʨʘʩʪʘʥʠʷ 

ʩʝʤʷʥ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʜʦʩʪʠʞʝʥʠʡ ʭʠʤʠʠ ʠ ʬʠʟʠʢʠ, ʚʳʷʚʣʝʥʳ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʩʝʤʷʥ, ʧʫʪʝʤ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʘʢʪʠʚ-

ʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʪʦʛʦʨʤʦʥʳ ʨʘʩʪʝʥʠʡ 

- ʨʝʛʫʣʷʪʦʨʳ (ʩʪʠʤʫʣʷʪʦʨʳ) ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

(ʈʈʈ) - ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʦʙʨʝʪʘʶʪ ʚʩʝ ʙʦʣʴ-

ʰʝʝ ʟʥʘʯʝʥʠʝ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʟʝʤʣʝʜʝʣʠʠ, ʨʘʩʪʝʥʠʝ-

ʚʦʜʩʪʚʝ ʠ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʦʙʝʩ-

ʧʝʯʠʪʴ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʭ ʥʝʣʴʟʷ ʜʦʩʪʠʯʴ 

ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʧʨʦʨʘʩ-

ʪʘʥʠʝ ʩʝʤʷʥ ʥʘʯʘʣʦʩʴ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ. ʆʧʳʪʳ ʭʠʤʠʯʝ-

ʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʩʝʤʷʥ, ʢʘʟʘʣʦʩʴ, ʦʪʢʨʳʚʘʣʠ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʩʝʤʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʦʥʠ 

ʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʦ 

ʦʧʳʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ɻ.ʂ. ʉʘʤʦʭʚʘʣʦʚʳʤ [1], ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ 

ʨʘʩʪʚʦʨʘʭ Ca(NO3)2, KMnO4, MgCI2 ʫʚʝʣʠʯʠʚʘʣʘ ʚʩʭʦ-

ʞʝʩʪʴ ʩʝʤʷʥ, ʘ ʨʘʩʪʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʪʘʢʠʭ ʩʝʤʷʥ, 

ʠʤʝʣʠ ʙʦʣʝʝ ʤʦʱʥʳʡ ʚʠʜ ʠ ʜʘʚʘʣʠ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦ-

ʞʘʡ.  

ɻʠʙʙʝʨʝʣʣʦʚʘʷ ʢʠʩʣʦʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ ʩ ʥʝʟʘʢʦʥʯʝʥʥʳʤ ʧʝʨʠʦʜʦʤ ʧʦʩʣʝʫʙʦʨʦʯʥʦʛʦ 

ʜʦʟʨʝʚʘʥʠʷ. ʇʦʣʥʘʷ ʚʩʭʦʞʝʩʪʴ ʯʝʨʝʟ ʧʷʪʴ ʜʥʝʡ ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʧʨʠ ʩʤʘʯʠʚʘʥʠʠ ʧʝʩʢʘ ʨʘʩʪʚʦʨʦʤ ʛʠʙʙʝʨʝʣʣʠʥʘ 

ʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ 200 ʤʛ/ʣ [2]. 

ʅʘʤʘʯʠʚʘʥʠʝ ʩʝʤʷʥ ʷʯʤʝʥʷ ʚ ʨʘʩʪʚʦʨʝ 

ʛʠʙʙʝʨʝʣʣʦʚʦʡ ʢʠʩʣʦʪʳ, (20-100 ʤʢʛ/ʤʣ) ʚ ʪʝʯʝʥʠʝ 1-2 

ʩʫʪʦʢ, ʚʳʟʳʚʘʝʪ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʘʣʝʡʨʦʥʦʚʦʛʦ 

ʩʣʦʷ [3]. 

ʇʨʠʚʝʜʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʩʦʢʫʶ 

ʦʪʟʳʚʯʠʚʦʩʪʴ ʤʥʦʛʠʭ ʩʝʤʷʥ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʛʘ-

ʱʝʥʠʝ ʠʭ ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. ʇʨʠʤʝʥʷʝʤʳʝ ʭʠ-

ʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʫʯʘʩʪʚʫʝʪ ʚ ʚʘʞʥʝʡʰʠʭ ʧʨʦʮʝʩʩʘʭ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʥʘʨʫʰʝʥʠʶ ʧʝʨʠʦʜʘ 

ʧʦʢʦʷ ʩʝʤʷʥ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʠʭ ʧʨʦʨʘʩʪʘʥʠʷ. 

ʇʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʠ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʩʣʝʫʙʦ-

ʨʦʯʥʦʛʦ ʜʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ï ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ. 

ɼʦ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʜʦʤʠʥʠʨʦʚʘʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʨʝʭ ʚʠʜʦʚ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʠʪʦʛʦʨ-

ʤʦʥʦʚ - ʘʫʢʩʠʥʦʚ, ʮʠʪʦʢʠʥʠʥʦʚ, ʛʠʙʙʝʨʝʣʣʠʥʦʚ ʠ ʜʚʫʭ 

ʚʠʜʦʚ ʠʥʛʠʙʠʨʫʶʱʠʭ - ʘʙʩʮʠʟʠʥʦʚ ʠ ʵʪʠʣʝʥ [4-6]. 

ʂʨʦʤʝ ʵʪʠʭ ʛʦʨʤʦʥʦʚ ʦʙʥʘʨʫʞʝʥʦ ʤʥʦʛʦ ʜʨʫʛʠʭ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʤʘʣʳʭ ʜʦʟʘʭ ʩʠʣʴʥʦ ʚʣʠ-

ʷʶʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʩʯʠ-

ʪʘʶʪ ʩʘʣʠʮʠʣʦʚʫʶ ʢʠʩʣʦʪʫ ʬʠʪʦʛʦʨʤʦʥʦʤ. ʉʘʣʠʮʠʣʦ-

ʚʘʷ ʢʠʩʣʦʪʘ ʠ ʞʘʩʤʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʷʚʣʷʶʪʩʷ ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʬʠʪʦʛʦʨʤʦ-

ʥʦʚ [7]. ʆʥʠ ʫʯʘʩʪʚʫʶʪ ʚ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʷʭ ʥʘ ʧʦʨʘ-

ʞʝʥʠʝ ʧʘʪʦʛʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʂ ʬʠʪʦʛʦʨʤʦʥʘʤ ʠʥʦʛʜʘ ʦʪʥʦʩʷʪ ʧʦʣʠʘʤʠʥʳ, ʦʥʠ 

ʚʘʞʥʳ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʦʣʦʜʦʛʦ ʶʚʝʥʠʣʴʥʦʛʦ ʩʦʩʪʦ-

ʷʥʠʷ ʪʢʘʥʝʡ [8]. ʉʯʠʪʘʶʪ, ʧʦ ʥʠʤ ʦʪʤʝʨʷʝʪʩʷ ʚʨʝʤʷ 

ʞʠʟʥʠ ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʧʦ ʤʝʨʝ ʩʪʘʨʝʥʠʷ 

ʧʦʣʠʘʤʠʥʦʚ ʠʭ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ. 
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ʄʝʪʦʜʠʢʘ 

ɼʣʷ ʚʳʷʩʥʝʥʠʷ ʚʣʠʷʥʠʠ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʝʛʦ 

ʧʨʝʧʘʨʘʪʘ Glinbut, ʥʘ ʩʝʤʝʥʘ 5 ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʨʦʚʦʜʠʣʠ ʧʦʣʝʚʳʝ ʦʧʳʪʳ ʥʘ ʧʣʦ-

ʱʘʜʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʂʘʨʘʢʘʣʧʘʢʩʢʦʛʦ 

ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʜʝʣʠʷ 

ʏʠʤʙʘʡʩʢʦʛʦ ʨʘʡʦʥʘ, ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ Glinbutʘ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʷ 

ʧʰʝʥʠʮʳ ʚ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ ʧʨʦʚʦʜʠʣʠ ʧʦʵʪʘʧʥʳʝ ʧʦʜʭʦʜʳ. 

ʇʝʨʚʦʤ ʵʪʘʧʝ ʧʦʜʛʦʪʦʚʠʣʠ ʩʝʤʝʥʳ ʜʣʷ ʧʦʩʝʚʘ. ɼʣʷ 

ʵʪʦʛʦ ʧʦʩʝʚʥʳʝ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʧʨʝʧʘʨʘʪʦʤ 10-6ʄ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ ʨʘʩʯʝʪʝ 20 ʣʠʪʨ 

ʨʘʩʪʚʦʨ ʜʣʷ 1 ʪ ʩʝʤʷʥ ʧʰʝʥʠʮʳ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ.  

ʇʦʩʝʚ ʧʨʦʚʝʜʝʥʳ ʚ ʦʧʪʠʤʘʣʴʥʳʡ ʩʨʦʢ ʜʣʷ ʩʦʨʪʦʚ 

ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ 15-ʘʧʨʝʣʷ 2020. ʧʦ ʩʭʝʤʝ: 

1. çɾʘʥʫʙ ʛʘʚʭʘʨʠè ï ʢʦʥʪʨʦʣʴ 

2. çɾʘʥʫʙ ʛʘʚʭʘʨʠè - ʦʧrʪ 

3. çʉʘʨʘʪʦʚʩʢʘʷ ï 29è ï ʢʦʥʪʨʦʣʴ 

4. çʉʘʨʘʪʦʚʩʢʘʷ- 29è ï ʦʧʳʪ 

5. çʉʝʤʫʨʛè ï ʢʦʥʪʨʦʣʴ 

6. çʉʝʤʫʨʛè ï ʦʧʳʪ 

7. çɿʦʤʠʥï1è ʢʦʥʪʨʦʣʴ 

8. çɿʦʤʠʥ -1è ʦʧʳʪ 

9. çʉʘʫʣʝè ï ʢʦʥʪʨʦʣʴ 

10. çʉʘʫʣʝè - ʦʧʳʪ 

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʟʘ ʧʦʷʚʣʝʥʠʝʤ 

ʚʩʭʦʜʦʚ ʫ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷ-

ʪʦʨʘ Glinbutʘ ʚ ʜʦʟʝ 10-6ʄ ʨʘʩʪʚʦʨʘ ʚ ʵʢʩʧʦʟʠʮʠʠ, 

ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʥʘ 2 ʜʥʷ ʨʘʥʴʰʝ, ʯʝʤ ʢʦʥʪʨʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʫ ʩʦʨʪʦʚ çɾʘʥʫʙ ʛʘʚʭʘʨʠè ʠ çɿʦʤʠʥï1è, ʧʦ 1 

ʜʝʥʴ ʫ ʩʦʨʪʦʚ çʉʝʤʫʨʛè ʠ çʉʘʫʣʝè, ʘ ʫ ʩʦʨʪʘ ʉʘʨʘʪʦʚ-

ʩʢʘʷ-29è ʚʩʭʦʜʳ ʧʦʷʚʠʣʠʩʴ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʦʧʳʪʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʦʜʥʦʚʨʝʤʝʥʥʦ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʯʘ-

ʩʪʦ ʚʝʩʴʤʘ ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʩʝʤʝʥʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʠ-

ʨʦʜʝ ʥʘ ʩʝʤʝʥʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʵʪʦ ʩʦʝʜʠʥʝʥʠʝ, 

ʥʦ ʠ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʠʣʠ 

ʦʩʣʘʙʣʷʪʴ ʜʝʡʩʪʚʠʷ ʧʝʨʚʦʛʦ. 

ʊʘʙʣʠʮʘ 1. 

ɺʣʠʷʥʠʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ï Glinbut  ʥʘ ʚʩʭʦʞʝʩʪʠ ʨʘʟʥʳʭ ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ  

ʉʦʨʪ ʧʰʝʥʠʮʳ ɺʘʨʠʘʥʪʳ 
ʇʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ, 

%, ʢ ʢʦʥʪʨʦʣʶ 

ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, 

ʩʤ 

çɾʘʥʫʙ ʛʘʚʭʘʨʠè 
ʢʦʥʪʨʦʣʴ 100,0 102,0 

ʦʧʳʪ 108,0 104,0 

çʉʘʨʘʪʦʚʩʢʘʷ ï 29è 
ʢʦʥʪʨʦʣʴ 100,0 110,0 

ʦʧʳʪ 103,0 114,0 

çʉʝʤʫʨʛè 
ʢʦʥʪʨʦʣʴ 100,0 107,0 

ʦʧʳʪ 105,0 110,0 

çɿʦʤʠʥ ï 1è 
ʢʦʥʪʨʦʣʴ 100,0 108,0 

ʦʧʳʪ 106,0 112,0 

çʉʘʫʣʝè 
ʢʦʥʪʨʦʣʴ 100,0 100,0 

ʦʧʳʪ 106,0 107,0 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1, ʦʙʨʘʙʦʪʘʥʥʳʝ 

ʩʝʤʝʥʘ ʩʪʠʤʫʣʷʪʦʨʦʤ Glinbut ʚʩʝʭ ʩʦʨʪʦʚ ʜʘʚʘʣʠ 

ʜʨʫʞʥʳʝ ʚʩʭʦʜʳ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʚʘʨʠ-

ʘʥʪʦʤ, ʧʨʠ ʵʪʦʤ ʧʨʝʚʳʰʝʥʠʝ ʦʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠ-

ʘʥʪʘ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 3,0 ʜʦ 8,0 ʧʨʦʮʝʥʪʦʚ. ʕʪʦ, ʚ ʢʦʥʝʯ-

ʥʦʤ ʩʯʝʪʝ, ʦʪʨʘʞʘʣʦʩʴ ʠ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ ʞʠʟʥʠ ʨʘʩ-

ʪʝʥʠʡ. ʊʘʢ, ʧʦ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʦʧʳʪʥʳʝ ʚʘʨʠʘʥʪʳ 

ʧʨʝʚʳʰʘʣʠ ʨʘʩʪʝʥʠʡ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʦʪ 2,0 

ʜʦ 7,0 ʩʤ. ʇʦ ʬʘʟʝ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʠ ʢʦʣʦʰʝʥʠʝ 

ʪʘʢʞʝ ʨʘʩʪʝʥʠʡ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʙʳʣʠ ʣʫʯʰʠʤʠ 

ʧʝʨʝʜ ʢʦʥʪʨʦʣʝʤ ʦʪ 3 ʜʦ 5 ʜʥʝʡ. 

ʀ ʪʘʢ, ʚʳʷʩʥʝʥʠʝ ʨʝʘʢʮʠʠ ʨʘʟʥʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʝ-

ʤʷʥ ʥʘ ʦʙʨʘʙʦʪʢʫ ʠʭ ʭʠʤʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʝ 

ʪʦʣʴʢʦ ʜʘʣʦ ʙʳ ʮʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ ʵʪʠʭ ʩʝʤʷʥ, ʥʦ ʠ ʫʢʘʟʘʣʦ ʙʳ ʥʘ ʥʦʚʳʝ 

ʧʫʪʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʥʝʧʦʣʥʦʮʝʥʥʳʭ ʩʝʤʷʥ. 
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ɸʅʅʆʊɸʎʀʗ 

ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʥʘʪʨʠʝʚʳʭ, ʢʘʣʠʝʚʳʭ, ʣʠʪʠʝʚʳʭ, ʘʤʤʦʥʠʝʚʳʭ ʩʦʣʝʡ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ɻʂ) ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʘ ʚʩʭʦʞʝʩʪʴ ʠ ʨʦʩʪ ʧʰʝʥʠʮʳ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ. ʇʦʢʘʟʘʪʝʣʠ ʚʩʭʦʞʝʩʪʠ ʚʳʙʨʘʥ-

ʥʳʭ ʩʦʨʪʦʚ ʟʝʨʝʥ ʧʰʝʥʠʮʳ ʚ ʨʘʩʪʚʦʨʘʭ ʪʨʠʥʘʪʨʠʝʚʳʭ ʠ ʤʦʥʦʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ ɻʂ ʩʦʩʪʘʚʠʣʠ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ, ʘ ʧʨʠ ʣʠʪʠʝʚʳʭ ʠ ʘʤʤʦʥʠʝʚʳʭ ʦʙʨʘʟʮʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʥʘʟʝʤ-

ʥʦʡ ʙʠʦʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʠʯʝʩʢʫʶ ʛʣʠʮ-

ʠʨʨʠʟʠʥʦʚʫʶ ʢʠʩʣʦʪʫ (ʊɻʂ) ʠ ʚʪʦʨʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ɺʂ) ʠ ʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠ-

ʪʠʝ, ʘ ʪʘʢʞʝ ʠʭ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ ʢ ʚʥʝʰʥʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʷ ʊɻʂ:ɺʂ. ʆʙʨʘʙʦʪʢʘ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʜʘʥʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ. 

ABSTRACT  
We studied the effect of sodium, potassium, lithium and ammonium salts of glycyrrhizinic acid (GA) in various 

concentrations on the germination and growth of wheat in saline soils. The germination rate of the selected varieties of 

wheat grains in solutions of trisodium and monocalcium salts of glycyrrhizinic acid was lower than control sample results, 
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growth, development and terrestrial biomass indicators in solutions with lithium and ammonium samples showed higher 

results than control samples. The results of the analysis of the features of technical glycyrrhizinic acid (TGA) and sec-

ondary components (SC) and their complexes, as determining growth and development, as well as their role in increasing 

the resistance of wheat to external stress factors, became the basis for creating a TGA:SC composition. Processing wheat 

grain before sowing with this composition was one of the main factors in increasing yields. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʩʦʨʪ, ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ, ʢʦʨʝʥʴ ʩʦʣʦʜʢʠ, ɻʂ, ʨʦʩʪ, ʚʩʭʦʞʝʩʪʴ, ʩʪʠʤʫʣʷʪʦʨ, 

ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʣʠʪʠʡ, ʘʤʤʦʥʠʡ, ʙʠʦʤʘʩʩʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʠʷ, ʨʘʩʪʚʦʨ, ʟʝʨʥʦ, ʧʦʢʘʟʘʪʝʣʴ. 

Keywords: wheat, variety, soil salinity, licorice root, glycyrrhizic acid, growth, germination, stimulant, sodium, po-

tassium, lithium, ammonium, biomass, yield, concentration, solution, grain, index. 

________________________________________________________________________________________________ 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʤʠʨʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʚʦʟʨʘʩʪʘʶʱʠʭ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʘʭ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʜʥ.̫ ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʠ 

ʢʘʯʝʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ - ʦʜʥʘ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʥʘʫʢʠ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʝʰʝʥʠʷ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʷ ʠ ʦʙʣʘʜʘʶʱʠʭ ʙʠʦʩʪʠʤʫʣʷʪʦʨ-

ʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [1,2]. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʩʬʝʨʝ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʠʣʠ ʠʩʧʳʪʳʚʘʝʤʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ (ʩʪʠʤʫʣʷʪʦʨʳ, ʛʝʨʙʠʮʠʜʳ, ʠʥʛʠʙʠʪʦʨʳ 

ʨʘʩʪʝʥʠʡ ʠ ʪ.ʜ.), ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʧʝʥʠ 

ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʣʠʷʥʠʷ ʚʥʝʰʥʠʭ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚʳ [2-6]. 

ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʣʝʡ ʚ ʧʦʯʚʝ ʨʘʩʪʝʥʠʝ ʥʝ ʤʦ-

ʞʝʪ ʫʩʚʘʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʵʣʝʤʝʥʪʳ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʠʪʴ ʜʝʡ-

ʩʪʚʠʝ ʧʨʠʨʦʜʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʩʚʷʟʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʦʣʝʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʨʦʩʪʘ ʚ ʟʘʩʦ-

ʣʝʥʥʳʭ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [7-10].  

ʇʦʚʳʰʝʥʥʘʷ ʟʘʩʦʣʝʥʥʦʩʪʴ ʧʦʯʚʳ ʪʘʢʞʝ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘ-

ʝʪʩʷ, ʯʪʦ ʛʦʨʤʦʥʳ ʠʣʠ ʜʨʫʛʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʝ ʚʝʱʝʩʪʚʘ ʥʝ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʨʝ-

ʛʝʥʝʨʘʮʠʠ ʨʘʩʪʝʥʠʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʪʠʤʫ-

ʣʷʪʦʨʦʚ [3, 7-9]. 

ɼʘʥʥʳʝ ʦ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ ʩʚʦʡ-

ʩʪʚʘʭ ɻʂ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʨʘʱʠʚʘ-

ʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ 

ʭʣʦʧʢʘ, ʚʤʝʩʪʦ ʩʦʣʦʜʢʠ ʚ ʨʝʛʠʦʥʘʭ ʩ ʚʳʩʦʢʦʡ 

ʩʦʣʝʥʦʩʪʴʶ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻʂ, 

ʚʳʜʝʣʝʥʥʦʡ ʠʟ ʢʦʨʥʝʡ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ, ʚ ʢʘʯʝʩʪʚʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʫʩʢʦʨʷʶʱʝʛʦ 

ʨʦʩʪ ʨʘʩʪʝʥʠʡ [11,12] 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʝʥʴ ʚʩʭʦʞʝʩʪʠ ʧʰʝ-

ʥʠʮʳ, ʧʦʩʝʷʥʥʦʡ ʚ ʨʘʡʦʥʝ ʫʙʦʨʢʠ ʢʦʨʥʝʡ ʩʦʣʦʜʢʠ, 

ʦʪʣʠʯʘʣʩʷ ʦʪ ʢʦʥʪʨʦʣʷ ʚ 2,4 ʨʘʟʘ, ʢʦʣʠʯʝʩʪʚʘ ʩʢʦʧʣʝ-

ʥʠʡ ʚ 1,78 ʨʘʟʘ, ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʢʦʣʦʩʢʦʚ ʚ 

2,2 ʨʘʟʘ ʥʘ 1 ʤ2 ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 2,8 ʨʘʟʘ. ɸʥʘʣʦʛʠʯ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʭʣʦʧʢʘ, ʧʦʩʘʞʝʥʥʦʛʦ 

ʚ ʧʣʦʱʘʜʢʝ, ʛʜʝ ʙʳʣ ʩʦʙʨʘʥ ʢʦʨʝʥʴ ʩʦʣʦʜʢʠ [13]. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʳ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʩʦʣʝʡ ɻʂ 

ʥʘ ʨʘʟʚʠʪʠʝ ʨʦʩʪʘ ʧʰʝʥʠʮʳ. 

 

ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʀʂɸ 

ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʠʨʘʣʠ ʦʟʠʤʳʭ 

ʩʦʨʪʦʚ ʧʰʝʥʮʳ ʚʳʩʝʚʘʝʤʳʭ ʚ ʫʩʣʦʚʠʷʭ ʋʟʙʝʢʠʩʪʘʥʘ. 

ɸ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʚʠʙʠʨʘʣʠ ʩʦʣʠ ɻʂ, ʯʪʦ 

ʨʘʩʪʚʦʨ ɻʂ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10-8-10-6ʄ ʫʚʝʣʠʯʠʚʘʣ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʩʪʝʧʝʥʴ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʭʣʦʧʢʘ, ʘ 

ʨʘʩʪʚʦʨʳ ʘʫʢʩʠʥʦʚ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10-8-10-7ʄ ʫʚʝʣʠ-

ʯʠʚʘʣʠ ʩʪʝʧʝʥʴ ʧʨʦʨʘʩʪʘʥʠʷ ʧʰʝʥʠʮʳ ʠ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʙʦʙʦʚ. ʈʷʜ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠ-

ʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ɻʂ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ ʚʘʞʥʳʝ ʩʪʠ-

ʤʫʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʚ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʤʥʦʛʠʭ 

ʨʘʩʪʝʥʠʡ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʜʘʥʥʳʭ ʤʳ ʠʟʫʯʠʣʠ ʚʣʠʷʥʠʝ ʩʦʣʝʡ ɻʂ ʥʘʪʨʠʷ, ʢʘʣʠʷ, 

ʣʠʪʠʷ, ʘʤʤʦʥʠʷ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʦʩʪʘ 

ʧʰʝʥʠʮʳ.  

ɼʣʷ ʵʪʦʛʦ ʤʳ ʧʨʦʚʦʜʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʥʘʯʘʣʘ ʚʳʩʝʚʘʣʠ ʟʝʨʥʳ 

ʧʰʝʥʠʮʳ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʨʘʩʪʚʦʨʘʤʠ ʩʦʣʝʡ ʩ ʨʘʟʣʠʯ-

ʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ɻʂ ʚ ʯʘʰʢʠ ʇʝʪʨʠ, ʘ ʟʘʪʝʤ ʚʳʩʘ-

ʞʠʚʘʷ ʠʭ ʚ ʛʦʨʰʢʠ ʠ ʧʨʦʜʦʣʞʘʣʠ ʥʘʙʣʶʜʝʥʠʷ. 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀʗ 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥ-

ʥʳʭ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚʩʭʦʞʝʩʪʴ ʚʳʙʨʘʥʥʳʭ ʩʦʨʪʦʚ 

ʟʝʨʝʥ ʧʰʝʥʠʮʳ ʚ ʨʘʩʪʚʦʨʘʭ ʪʨʠʥʘʪʨʠʝʚʳʭ ʠ ʤʦʥʦ-

ʢʘʣʴʮʠʝʚʳʭ ʩʦʣʝʡ ɻʂ ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ ʥʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ (ʊʘʙʣʠʮʘ 1): 12,3 ʠ 11,2% ʜʣʷ ʩʦʨʪʘ 

ʏʠʣʣʘʢʠ; 1,2% ʜʣʷ ʩʦʨʪʘ ɼʫʩʪʣʠʢ; 1,2 ʠ 3,7% ʜʣʷ 

ʩʦʨʪʘ ʉʘʡʭʫʥ; 11,7 ʠ 1,3% ʜʣʷ ʩʦʨʪʘ ʉʘʥʟʘʨ-8, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫ ʩʦʨʪʘ ɹʦʡʦʚʫʪ-1 ʥʘʙʣʶʜʘʣʠʩʴ 6 ʠ 9,5%, ʘ 

ʧʨʠ ʦʙʤʝʥʝ ʠʦʥʦʚ Na+ ʠ K+ ʚʤʝʩʪʦ ʨʘʜʠʢʘʣʘ R2 ʥʘ 

ʠʦʥʳ Li+ ʠ NH4
+: 7,4% ʚ ʏʠʣʣʘʢʠ; 6 ʠ 14,5% ʚ 

ɼʫʩʪʣʠʢʝ; 2,4 ʠ 10,8% ʚ ʉʘʡʭʫʥʝ; 1,3 ʠ 16,9% ʚ 

ʉʘʥʟʘʨʝ-8; ʠ ʩʦʨʪ Boyovut-1 ʠʤʝʣʠ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 1 ʠ 10,65% ʧʦ ʩʨʘʚʥʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʢʦʥ-

ʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʦʯʥʦ ʪʘʢʠʝ ʞʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʘ ʪʘʢʞʝ ʚ 

ʥʘʟʝʤʥʦʡ ʙʠʦʤʘʩʩʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʪʠʝʚʳʝ ʠ ʘʤʤʦʥʠʝʚʳʝ ʩʦʣʠ ɻʂ, 

ʦʩʦʙʝʥʥʦ ʘʤʤʦʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʩʪʠʤʫʣʠʨʫʶʪ ʧʨʦʨʘʩʪʘ-

ʥʠʝ, ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʰʝʥʠʮʳ, ʥʦ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪ 

ʙʠʦʤʘʩʩʫ, ʯʪʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʩʦ-

ʝʜʠʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʜʣʷ ʨʝʛʫʣʷʮʠʠ ʨʦ-

ʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʰʝʥʠʮʳ ʚ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ. 

ʀʟʫʯʝʥʦ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʦʣʝʡ ɻʂ ʥʘ ʨʘʟʚʠʪʠʝ 

ʢʘʣʣʫʩʥʳʭ ʪʢʘʥʝʡ ʦʨʛʘʥʦʚ ʠ ʚʩʭʦʞʝʩʪʴ ʧʰʝʥʠʮʳ ʚ 

ʫʩʣʦʚʠʷʭ in vitro ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10-6-10-7ʄ. ɽʩʣʠ ʚ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɻʂ, ʠʤʝʶʱʝʡ ʤʦʥʦʥʘʪʨʠʝʚʳʝ, ʤʦ-
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ʥʦʢʘʣʠʝʚʳʝ, ʤʦʥʦʣʠʪʠʝʚʳʝ ʩʦʣʠ, ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʢʦ-

ʨʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʥʝʡ ʚ ʢʘʣʣʫʩʘʭ ʧʰʝʥʠʮʳ, ʪʦ ʚ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʠʤʝʶʱʝʡ ʤʦʥʦʘʤʤʦʥʠʝʚʳʝ ʩʦʣʠ, 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʩʢʦʨʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʝʙʣʷ ʠ ʣʠ-

ʩʪʴʝʚ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʞʥʦ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʩʝʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʦʣʝʡ 

ɻʂ ʚ ʫʩʣʦʚʠʷʭ in vitro ʪʢʘʥʠ ʦʨʛʘʥʦʚ ʧʰʝʥʠʮʳ, ʭʦʪʷ 

ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʨʦʷʚʠʣʠ ʩʪʠʤʫʣʷʮʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʧʰʝʥʠʮʳ.  

ʇʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ɻʂ ʚ ʢʘʯʝʩʪʚʝ ʩʪʠʤʫʣʷʪʦʨʘ. ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ 

ʵʪʘʧʘʭ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʧʨʠʤʝʥʷʣʠ ʪʝʭʥʠʯʝ-

ʩʢʫʶ ʛʣʠʮʠʨʨʠʟʠʥʦʚʫʶ ʢʠʩʣʦʪʫ (ʊɻʂ), ʠʟʛʦʪʦʚʣʝʥ-

ʥʫʶ ʠʟ ʵʢʩʪʨʘʢʪʘ ʢʦʨʥʷ ʩʦʣʦʜʢʠ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥʘ. 

ɼʣʷ ʵʪʦʛʦ ʚʥʘʯʘʣʝ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʳʜʝʣʷʣʠ 

ʊɻʂ ʠ, ʧʨʠʥʷʚ ʚʦ ʚʥʠʤʘʥʠʝ ʢʦʣʠʯʝʩʪʚʦ ɻʂ ʚ ʝʝ ʩʦ-

ʩʪʘʚʝ, ʦʧʨʝʜʝʣʠʣʠ ʦʧʪʠʤʘʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ, ʩʪʠ-

ʤʫʣʠʟʠʨʫʶʱʫʶ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʰʝʥʠʮʳ. 

ʈʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʩʚʷʟʘʥ ʩʦ ʤʥʦʛʠʤʠ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʪʦʨʠʯ-

ʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ɺʂ). ʀʩʧʦʣʴʟʫʝʤʳʡ ʥʘʤʠ ɺʂ 

ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ.  

ʉʦʨʪ ʉʘʥʟʘʨ-8, ʦʙʨʘʙʦʪʘʥʥʳʡ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʤʠ ɺʂ, ʚ ʩʚʦʝʤ ʨʦʩʪʝ ʠ ʨʘʟʚʠʪʠʠ ʜʘʸʪ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ: ʚ 

ʪʦʤ ʯʠʩʣʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ ʫ ʥʝʛʦ ʪʘʢʠʝ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʢʘʢ 2 ʜʦʙʘʚʦʯʥʳʭ ʫʨʦʞʘʡʥʳʭ 

ʩʪʝʙʣʷ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ɺʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʠ ʠʟʫʯʝ-

ʥʠʠ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ.  

ʊʘʙʣʠʮʘ 1. 

ɺʣʠʷʥʠʝ ʩʦʣʝʡ ɻʂ (10-5ʄ) ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʧʰʝʥʠʮʳ 
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R3 

ʇʨʦʨʘʩʪʘʥʠʝ, % 
ʄʘʩʩʘ ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ, ʛ 
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ʅʘʟʦʨʘʪ  81  83 83   77 85  8,5 9,9  9,5  9,7   14  3,2  3,7  3,5  4,2 4,8  

H+ Na+ H+ 71 82 82 68 80 7,5 9,1 8,5 8,1 10,7 2,8 2,8 2,3 3,2 3,5 

H+ K+ H+ 73 82 80 76 77 7,6 9,2 8,6 8,3 10,3 2,8 2,8 3,3 3,1 3,2 

H+ Li + H+ 87 88 85 78 85 7,7 11 13,2 13,1 12,4 2,9 3,1 3,6 4,0 4,1 

H+ NH4
+ H+ 87 95 92 90 94 8,7 11 13,2 13,5 14,2 2,9 4,1 3,8 4,5 4,8 

 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟʫʯʝʥʥʳʝ ʩʦʨʪʘ ʧʰʝʥʠʮʳ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʚʦʨʘʤʠ 

3,1 ʠ 0,5% ʊɻʂ ʠ 0,5, 0,1, 0,01, 0,001% ɺʂ, ʘ ʪʘʢʞʝ ʠʭ 

ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʦʙʲʸʤʝ 0,02 ʣʠʪʨʘ ʥʘ 1 ʢʛ ʟʝʨʥʘ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʩʭʦʞʝʩʪʴ, ʨʦʩʪ 

ʠ ʨʘʟʚʠʪʠʝ ʧʰʝʥʠʮʳ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ 

0,5% -ʥʳʡ ʨʘʩʪʚʦʨ ʊɻʂ, 0,001%-ʥʳʡ ʨʘʩʪʚʦʨ ɺʂ 

(ʨʠʩ.1). 
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ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʊɻʂ ʠ ɺʂ ʥʘ ʚʩʭʦʞʝʩʪʴ ʧʰʝʥʠʮʳ  

 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʊɻʂ ʠ ɺʂ ʠ ʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʘ 

ʪʘʢʞʝ ʠʭ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ 

ʢ ʚʥʝʰʥʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʷ ʊɻʂ:ɺʂ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʩʫʭʘʷ ʤʘʩʩʘ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʩʦʨʪʘʭ ʧʰʝ-

ʥʠʮʳ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʊɻʂ:ɺʂ, ʥʘʙʣʶʜʘʣʦʩʴ ʠʤʝʥʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʥʘʟʝʤʥʦʡ ʙʠʦʤʘʩʩʳ. ʋ ʵʪʠʭ ʧʨʦʨʦʩʪʢʦʚ 

ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ, ʠʭ ʜʣʠʥʘ ʠ ʧʣʦʱʘʜʠ ʩʚʷʟʘʥʳ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʸʤʘ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʊɻʂ:ɺʂ ʫ ʨʘʩʪʝ-

ʥʠʡ ʫʩʢʦʨʠʣʩʷ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʣʠʩʪʴʝʚ. ʊʘʢʞʝ, 

ʫʜʣʠʥʠʣʩʷ ʞʠʟʥʝʥʥʳʡ ʧʝʨʠʦʜ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʣʠ-

ʩʪʴʝʚ, ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʩʦʭʨʘʥʠʣʦʩʴ ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʩʦʟʨʝʚʘʥʠʷ ʧʰʝʥʠʮʳ.  

ʋʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʷ ʠ ʠʭ ʯʠʩʣʘ, 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʩʪʘʥʝʪ ʧʨʠʯʠʥʦʡ ʧʦʚʳ-

ʰʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ 

[14]. ʀʟʚʝʩʪʥʦ, ʯʪʦ 95% ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʦʙ-

ʨʘʟʫʶʱʝʛʦʩʷ ʫ ʨʘʩʪʝʥʠʷ, ʩʚʷʟʘʥʦ ʩ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ 

ʬʦʪʦʩʠʥʪʝʟʘ. ɺ ʚʘʨʠʘʥʪʝ, ʦʙʨʘʙʦʪʘʥʥʦʤ ʊɻʂ:ɺʂ, ʧʦ-

ʢʘʟʘʪʝʣʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʦʪʦʩʠʥʪʝʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʥʪʨʦʣʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʦʢ. 

ʇʨʠʤʝʥʝʥʠʝ ʊɻʂ:ɺʂ ʚʤʝʩʪʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʣʠʩʪʴʝʚ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦ-

ʣʠʯʝʩʪʚʘ ʩʫʭʦʡ ʤʘʩʩʳ ʣʠʩʪʴʝʚ, ʪʦ ʝʩʪʴ ʧʨʦʜʫʢʪʳ ʬʦ-

ʪʦʩʠʥʪʝʟʘ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʟʝʨʥʝ. ʕʪʦ ʩʯʠʪʘʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ɸ.ɸ.ʅʠʯʠʧʦʨʦʚʠʯʘ ʪʘʢʞʝ ʧʦʜʯʝʨ-

ʢʠʚʘʣʦʩʴ ʠʤʝʥʥʦ ʵʪʦ ʷʚʣʝʥʠʝ [14]. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʊɻʂ:ɺʂ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 2. 

ɺʣʠʷʥʠʝ ʊɻʂ:ɺʂ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ 

ɺʘʨʠʘʥʪʳ ʦʧʳʪʘ 
ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ ʈʘʟʥʠʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

ʂʦʥʪʨʦʣʴ ʦʧʳʪ ʚ, ʮ/ʛʘ ʚ, % 

ʏʠʣʣʘʢʠ (ɼʂʄ-1) 53,1 58,3 5,2 8,9 

ɼʫʩʪʣʠʢ (ɼʂʄ-1) 55,1 63,8 8,7 13,6 

ʉʘʡʭʫʥ (ɼʂʄ-1) 63,1 69,2 5,9 8,5 

ʉʘʥʟʘʨ 8 (ɼʂʄ-1) 55,6 62,6 7,0 11,1 

ɹʘʷʫʪ1 (ɼʂʄ-1) 62,3 71,8 9,5 13,2 

ʍÑ m 57,84Ñ2,03 65,14Ñ2,40 7,26Ñ2,53  

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʩʯʸʪʘ, ʩʜʝʣʘʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫ-

ʯʝʥʥʦʡ ʚʘʣʦʚʦʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʨʘ-

ʙʦʪʢʘ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʊɻʂ:ɺʂ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʘ ʧʰʝʥʠʮʳ. 

ɺʓɺʆɼʓ 

ʇʦʢʘʟʘʪʝʣʠ ʚʩʭʦʞʝʩʪʠ ʚʳʙʨʘʥʥʳʭ ʩʦʨʪʦʚ ʟʝʨʝʥ 

ʧʰʝʥʠʮʳ ʚ ʨʘʩʪʚʦʨʘʭ ʪʨʠʥʘʪʨʠʝʚʳʭ ʠ ʤʦʥʦʢʘʣʴʮʠʝ-

ʚʳʭ ʩʦʣʝʡ ɻʂ ʩʦʩʪʘʚʠʣʠ ʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ, ʘ ʧʨʠ 

ʣʠʪʠʝʚʳʭ ʠ ʘʤʤʦʥʠʝʚʳʭ ʦʙʨʘʟʮʘʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʥʘʟʝʤʥʦʡ 

ʙʠʦʤʘʩʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʙʨʘʟʮʘʤʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʭʥʠʯʝʩʢʫʶ 

ʛʣʠʮʠʨʨʠʟʠʥʦʚʫʶ ʢʠʩʣʦʪʫ (ʊɻʂ) ʠ ʚʪʦʨʠʯʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ (ɺʂ) ʠ ʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʘʢ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʠʭ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡ-

ʯʠʚʦʩʪʠ ʧʰʝʥʠʮʳ ʢ ʚʥʝʰʥʠʤ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ 

ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʦʟʠʮʠʷ ʊɻʂ:ɺʂ. ʆʙ-
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ʨʘʙʦʪʢʘ ʟʝʨʥʦ ʧʰʝʥʠʮʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʜʘʥʥʦʡ ʢʦʤ-

ʧʦʟʠʮʠʝʡ ʷʚʣʷʣʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʦ-

ʚʳʰʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʝ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʠ ʬʫʥʛʠʪʦʢʩʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. ʆʧʨʝʜʝʣʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ ʛʣʠʮʠʨʨʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʩ ʤʝʜʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ, ʢʦʪʦʨʘʷ ʥʘ 75% - 80% ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʳ ʩʦʨʪʘ ʏʠʣʣʘʢʠ, ɻʫʣɼʋ,ɪʥʙʦʰ ʠ 65% ʩʦʨʪ 

ʉʘʥʛʟʘʨ ï 8. ʅʘ 100% ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʧʦʨʘʞʝʥʠʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ ʩʦʨʪʘ ʏʠʣʣʘʢʠ, ɻʫʣɼʋ ʠ ʥʘ 65% ʠ 75% ʩʦʨʪʘ 

ɪʥʙʦʰ, ʉʘʥʛʟʘʨ ï 8.  

ABSTRACT 

The article presents the results of studying the stimulating and fungitoxic properties of the trace element components 

of glycyrrhizinic acid. The efficiency of a complex of lycyrrhizinic acid with a copper component has been determined, 

which protects 75% - 80% against yellow rust of the Chillaki, GulDU, Yonbosh varieties and 65% of the Sangzar - 8 

variety. Protects 100% from broun rust of Chillaki, GulDU varieties and 65% and 75% Yonbosh, Sangzar - 8 varieties.  

 

ʂʣʶʯʝʚʘʷ ʩʣʦʚʘ: ʧʰʝʥʠʮʘ, ʩʪʠʤʫʣʷʪʦʨ, ʬʫʥʛʠʮʠʜ, ʛʣʠʮʠʨʨʠʟʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʞʸʣʪʘʷ ʠ ʙʫʨʘʷ ʨʞʘʚʯʠʥʘ. 

Keywords: wheat, stimulant, fungicide, glycyrrhizniic acid, yellow and brown rust. 

________________________________________________________________________________________________ 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ-

ʣʫʯʠʣʠ ʬʠʪʦʧʘʪʦʛʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʞʝʣ-

ʪʘʷ ʠ ʙʫʨʘʷ ʨʞʘʚʯʠʥʳ, ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʥʘʷ, ʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʘʷ ʠ ʞʝʣʪʘʷ ʣʠʩʪʦʚʳʝ ʧʷʪʥʠʩʪʦʩʪʠ, ʯʪʦ ʦʯʝ-

ʚʠʜʥʦ ʚʳʟʚʘʥʦ ʧʨʠʚʳʢʘʥʠʝʤ ʟʘʙʦʣʝʚʘʥʠʡ ʢ ʧʦʩʪʦ-

ʷʥʥʦ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʝʧʘʨʘʪʘʤ [1-5]. ʕʪʠ ʙʦʣʝʟʥʠ 

ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʩʥʠ-

ʞʘʷ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡ, ʥʦ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʧʰʝʥʠʮʳ. 

ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʥʘʫʯʥʳʭ 

ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʪʠʤʠ ʙʦʣʝʟ-

ʥʷʤʠ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʥʝʝ ʧʨʦ-

ʚʝʜʝʥʥʳʭ ʨʘʙʦʪ [6,7] ʥʘʤʠ ʙrʣʠ ʧʨʦʚʝʜʝʥ rʨʘʙʦʪ r

https://7universum.com/ru/nature/archive/item/10677
mailto:mapruza66l@mail.ru
http://www.kushiev.guldu.uz/
mailto:kushiev@mail.ru
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ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʦʜʙʦʨʫ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʭr 

ʢʦʤʧʣʝʢʩʦʚ ʪʝʭʥʠʯʝʩʢʘʷ ʛʣʠʮʠʨʠʟʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

(ʊɻʂ) ʩ ʨʘʩʪʚʦʨʦʤ ʤʝʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʄʂ). ʇʨʠ 

ʵʪʦʤ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʨʦʩʪ ʠ ʨʘʟ-

ʚʠʪʠʝ, ʘ ʪʘʢʞʝ ʥʘ ʛʨʠʙʢʦʚʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʟʠʤʦʡ 

ʧʰʝʥʠʮʳ. 

ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʀʂɸ 

ʆʙʲʝʢʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʩʦʨʪʦʚ 

ʧʰʝʥʠʮʳ, ʢʘʢ ʏʠʣʣʘʢʠ, ɻʫʣɼʋ, ɪʥʙʦʰ ʠ ʉʘʥʛʟʘʨ ï 8, 

ʧʦʜʚʝʨʛʘʶʱʠʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʟʘʨʘʞʝʥʠʶ ʛʨʠʙ-

ʢʦʚʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ (ʞʝʣʪʦʡ ʠ ʙʫʨʦʡ ʨʞʘʚʯʠʥʦʡ) ʠ 

ʫʩʪʦʡʯʠʚʫʶ ʩʦʨʪ ɹʦʸʚʫʪ 1.  

ʀʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʘ ʊɻʂ ʠ ʄʂ ʥʘ ʨʦʩʪ ʠ 

ʨʘʟʚʠʪʠʷ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ, ʘ ʪʘʢʞʝ ʥʘ ʙʫʨʳʝ ʠ ʞʸʣʪʳʝ 

ʨʞʘʚʯʠʥʳ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʨʘʩʪʚʦʨʳ 

ʊɻʂ ʠ ʄʂ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. 

ɿʘʪʝʤ ʧʰʝʥʠʯʥʳʝ ʟʸʨʥʘ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʧʝʨʝʜ ʧʦ-

ʩʝʚʦʤ: ʦʪʜʝʣʴʥʦ ʨʘʩʪʚʦʨʘʤʠ ʊɻʂ, ʤʝʜʴʩʦʜʝʨʞʘʱʝʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʠ ʧʨʠʛʦʪʦʚʣʝʥʥʳʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʭ ʢʦʤʧʣʝʢʩʘʤʠ ï ʊɻʂ:ʄʂ.  

ɸʥʘʣʦʛʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʝ ʧʦʜʚʝʨʛʘʣʦʩʴ ʚ 

ʧʨʦʮʝʩʩʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʦʧʳʪʦʚ ʩʝʤʝʥʘ ʦʟʠʤʳʭ ʩʦʨʪʦʚ ʉʘʡ-

ʭʫʥ, ɹʦʸʚʫʪ-1 ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʜʝʡ-

ʩʪʚʠʶ 3%, 1% ʚʘ 0,5%- ʨʘʩʪʚʦʨʦʚ: ʊɻʂ, ʄʂ 0,5%, 

0,1% ʚʘ 0,01%, ʘ ʪʘʢʞʝ ʧʨʠʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʥʠʭ ʚ ʩʦ-

ʦʪʥʦʰʝʥʠʠ (ʊɻʂ:ʄʂ) 1:1 ʢʦʤʧʦʟʠʮʠʡ ʚ ʢʦʥʮʝʥʪʨʘ-

ʮʠʷʭ (3%:0,5%, 1%:0,1%, 0,5%:0,01%). 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 1 ʪʦʥʥʳ ʩʝ-

ʤʷʥ ʧʰʝʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦ 20 ʣʠʪʨʦʚ ʚʳʰʝʫʢʘʟʘʥ-

ʥʳʭ ʨʘʩʪʚʦʨʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʠʟʫʯʝʥʠʷ ʠ ʦʙʦʙʱʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʧʳʪʦʚ, 

ʛʜʝ ʥʘ ʯʘʰʢʝ ʇʝʪʨʠ ʠ ʟʝʤʣʷʥʳʭ ʛʦʨʰʦʯʢʘʭ ʦʧʨʝʜʝ-

ʣʷʣʠ ʠʭ ʚʩʭʦʞʝʩʪʴ ʠ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʦʙʨʘʙʦʪʘʥʥʳʭ 

ʧʰʝʥʠʯʥʳʭ ʟʸʨʝʥ ʩʦʨʪʦʚ ʉʘʡʭʫʥ ʠ ɹʦʸʚʫʪ-1. 

 

 

ʈʠʩʫʥʦʢ 1. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊɻʂ ʥʘ ʚʩʭʦʞʝʩʪʴ ʟʝʨʝʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 

 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩ-

ʪʚʦʨʘ ʢʘʢ ʊɻʂ, ʄʂ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʟʠʮʠʡ ʊɻʂ:ʄʂ 

ʚʩʭʦʞʝʩʪʴ ʟʝʨʝʥ ʧʰʝʥʠʮʳ ʩʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʥʘʦʙʦ-

ʨʦʪ ʜʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʨʝʜʝʣʘ ʨʘʟʙʘʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ 

ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʸʪ ʠ ʫʩʠʣʠʚʘʝʪʩʷ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʙʘʚ-

ʣʝʥʠʝ ʫʞʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʩʭʦʞʝʩʪʴ. ʕʪʠ ʜʘʥʥʳʝ ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ, ʟʘʚʠʩʠʤʦʩʪʠ ʚʩʭʦʞʝʩʪʠ ʩʝ-

ʤʷʥ ʧʰʝʥʠʮʳ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʠʤʫʣʷʪʦʨʘ ʥʘ ʨʠʩ. 

1 ʠ ʨʠʩ. 2. 

 

 

ʈʠʩʫʥʦʢ 2. ɺʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʄʂ ʥʘ ʚʩʭʦʞʝʩʪʴ ʟʸʨʝʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 
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ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʤʷʥ 

ʧʰʝʥʠʮʳ 3%, 1% ʠ 0,5% ʨʘʩʪʚʦʨʦʤ ʊɻʂ ʠ 0,05, 0,01 

ʠ 0,001% ʨʘʩʪʚʦʨʦʤ ʄʂ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚʝʩʴʤʘ ʦʙʥʘ-

ʜʸʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʝ-

ʚʳʭ ʫʩʣʦʚʠʡ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʢʦʪʦ-

ʨʳʝ ʧʦʢʘʟʘʣʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇʝʨʝʜ ʧʦʩʝʚʦʤ ʩʝʤʝʥʥʳʭ ʦʟʠʤʳʭ ʩʦʨʪʦʚ ʉʘʡʭʫʥ 

ʠ ɹʦʷʚʫʪ-1 ʥʘ ʦʧʳʪʥʦ-ʧʦʣʝʚʳʝ ʫʯʘʩʪʢʠ ʟʝʨʥʘ ʵʪʠʭ 

ʩʦʨʪʦʚ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʨʘʩʪʚʦʨʘʤʠ 3%, 1% ʠ 0,5% 

ʊɻʂ, 0,05%, 0,01% ʠ 0,001% ʄʂ ʘ ʪʘʢʞʝ ʢʦʤʧʦʟʠʮʠʠ 

ʊɻʂ:ʄʂ (ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1) ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

3%:0,05%, 1%:0,01%, 0,5%:0,001%. ɼʘʣʝʝ ʧʦʩʣʝ ʧʦ-

ʩʝʚʘ ʵʪʠʭ ʩʦʨʪʦʚ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʙʣʶʜʝʥʠʷ (ʪʘʙʣʠʮʘ 1) ʚ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊɻʂ, ʄʂ, ʢʦʤʧʦʟʠ-

ʮʠʡ ʊɻʂ:ʄʂ ʧʨʠʚʦʜʷʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠ-

ʪʠʷ ʧʰʝʥʠʮʳ ʪ.ʝ. ʧʨʠ ʜʝʡʩʪʚʠʠ ʊɻʂ, ʄʂ ʢʦʤʧʦʟʠʮʠʡ 

ʊɻʂ:ʄʂ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (3% ʠ 0,5%) ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-

ʣʝʤ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʙʘʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʊɻʂ, ʄʂ 

ʢʦʤʧʦʟʠʮʠʡ ʊɻʂ:ʄʂ ʧʨʠʚʝʣʦ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʣʦʞʠ-

ʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ. ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʊɻʂ 0,5%, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʄʂ 0,01% ʠ ʚʟʷʪʳʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 

ʧʨʠ ʵʪʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʊɻʂ:ʄʂ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴ-

ʪʘʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠ ʢʦʥ-

ʪʨʦʣʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʊɻʂ, ʄʂ, ʢʦʤʧʦʟʠ-

ʮʠʡ ʊɻʂ:ʄʂ ʧʨʠʚʦʜʷʪ ʢ ʧʦʜʘʚʣʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠ-

ʪʠʷ ʧʰʝʥʠʮʳ ʪ.ʝ. ʧʨʠ ʜʝʡʩʪʚʠʠ ʊɻʂ, ʄʂ ʢʦʤʧʦʟʠʮʠʡ 

ʊɻʂ:ʄʂ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (3% ʠ 0,05%) ʥʘʙʣʶʜʘʣʦʩʴ 

ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʧʰʝʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦ-

ʣʝʤ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʙʘʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʊɻʂ, ʄʂ 

ʢʦʤʧʦʟʠʮʠʡ ʊɻʂ:ʄʂ ʧʨʠʚʝʣʦ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʣʦʞʠ-

ʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ.  

ʊʘʙʣʠʮʘ 1. 

ɺʣʠʷʥʠʝ ʊɻʂ, ʄʂ ʠ ʢʦʤʧʦʟʠʮʠʡ ʊɻʂ:ʄʂ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʜʚʫʭ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮ ʉʘʡʭʫʥ  

ʠ ɹʦʷʚʫʪ-1 

ʇʨʝʧʘʨʘʪʳ (ʨʘʩʪʚʦʨʳ 

ʚ %) 

ʈʦʩʪ 

ʨʘʩʪʝ- 

ʥʠʷ 

ʂʦʣ-ʚʦ 

ʢʦʣʦʩʦ-

ʦʙʨʘʟʦ-

ʚʘʥʠʷ 

ɺʝʩ 1 ʢʦ-

ʣʦʩʘ 

ʂʦʣ-ʚʦ ʟʸ-

ʨʝʥ ʚ 1 ʢʦ-

ʣʦʩʝ 

ɺʝʩ 1000 

ʟʝʨʝʥ 

ɿʘʨʘʞʸʥʥʦʩʪʴ ʨʞʘʚʯʠʥʦʡ 

ɹʫʨʦʡ ɾʝʣʪʳʡ 

ɹʦʷʚʫʪ-1     

ʢʦʥʪʨʦʣʴ  106 5 3 46 43,3 5 0 

3% ʨʘʩʪʚʦʨ ʊɻʂ 95,6 4,5 2,4 44 43 5 0 

1% ʨʘʩʪʚʦʨ ʊɻʂ 96 5 2,8 46 43,5 5 0 

0,5% ʨʘʩʪʚʦʨ ʊɻʂ 98,7 5,2 3 48 51 5 0 

0,05% ʨʘʩʪʚʦʨ ʄʂ 75 3,5 2,8 46 45 0 0 

0,01% ʨʘʩʪʚʦʨ ʄʂ 81 4 3,2 48,5 51 0 0 

0,001% ʨʘʩʪʚʦʨ ʄʂ 85 5,2 3,1 49 52 0 0 

ʨʘʩʪʚʦʨ ʊɻʂ:ʄʂ 

(3%:0,05%) 
84,2 3,2 2,3 43 41,3 0 0 

ʨʘʩʪʚʦʨ ʊɻʂ:ʄʂ 

(1%:0,01%) 
86 4 2,5 43 43,5 0 0 

ʨʘʩʪʚʦʨ ʊɻʂ:ʄʂ 

0,5%:0,001% 
92 5,9 3,3 52,3 53,8 0 0 

 ʉʘʡʭʫʥ 

ʂʦʥʪʨʦʣʴ  89 3,8 2,3 45,7 43,5 10 10 

3% ʨʘʩʪʚʦʨ ʊɻʂ 80,2 3,3 2,3 42,1 42,2 10 10 

1% ʨʘʩʪʚʦʨ ʊɻʂ  82,8 3,8 2,8 45,5 44 10 10 

0,5% ʨʘʩ-ʪʚʦʨ ʊɻʂ  83,5 4,1 3 45,7 44,6 10 10 

0,05% ʨʘʩʪʚʦʨ ʄʂ 75,6 3,2 2,2 44 43 0 0 

0,01% ʨʘʩʪʚʦʨ ʄʂ 78,3 4 2,8 46 44 0 0 

0,001% ʨʘʩʪʚʦʨ ʄʂ 80 4,9 3 47,1 48 0 0 

ʊɻʂ:ʄʂ (3%:0,05%) 74 3,2 2,1 42,2 41,3 0 0 

ʊɻʂ:ʄʂ (1%:0,01%) 78 4 2,8 44 45 0 0 

ʊɻʂ:ʄʂ 0,5:0,001% 82 5,2 3,1 51 49,5 0 0 

 

ʇʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʊɻʂ 0,5%, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʄʂ 0,001% ʠ ʚʟʷʪʳʝ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʧʨʠ ʵʪʠʭ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷʭ ʊɻʂ:ʄʂ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʟʥʘʯʝʥʠʷ ʧʨʠ ʢʦʥʪʨʦʣʝ. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʨʘʞʝʥʥʳʝ ʨʞʘʚ-

ʯʠʥʦʡ ʧʰʝʥʠʮʘ ʠʤʝʝʪ ʥʠʟʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʥʠʟʢʦʝ 

ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ. ʏʝʤʫ ʧʨʠʯʠʥʦʡ ʢʦʥʝʯʥʦ ʧʦʨʘʞʝʥʠʝ 

ʧʰʝʥʠʮʳ ʨʞʘʚʯʠʥʦʡ. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʦʧʳʪʘʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝ-

ʤʷʥ ʧʰʝʥʠʮʳ ʨʘʩʪʚʦʨʦʤ ʄʂ ʥʠ ʚ ʦʜʥʦʤ ʢʦʥʮʝʥʪʨʘ-

ʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʟʘʨʘʞʝʥʠʝ ʨʞʘʚʯʠʥʦʡ ʥʝ ʥʘʙʣʶ-

ʜʘʣʦʩʴ. ʊʘʢ ʢʘʢ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝ ʩʪʠʤʫʣʷʪʦʨʘ ʨʦʩʪʘ ʠ ʠʟʫʯʝ-

ʥʠʝ ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝ-

ʱʝʩʪʚ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʬʫʥʛʠʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦ-

ʪʠʚ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʧʰʝʥʠʮʳ ʙʫʨʦʡ ʠ ʞʝʣʪʦʡ 
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ʨʞʘʚʯʠʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʠʟʫʯʝʥʦ ʚ ʧʝʨʠʦʜ ʨʦ-

ʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʧʰʝʥʠʮʳ ʚʣʠʷʥʠʝ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʊɻʂ, ʄʂ ʠ ʢʦʤʧʣʝʢʩʦʚ ʊɻʂ:ʄʂ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʠʟʚʝʩʪʥʳʤ ʬʫʥʛʠʮʠʜʦʤ ɹʘʡʣʝʪʦʥ ʥʘ ʨʘʟ-

ʣʠʯʥʳʝ ʧʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʨʞʘʚʯʠʥʝ ʩʦʨʪʘ ʧʰʝ-

ʥʠʮʳ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʧʦ ʬʫʥʛʠʪʦʢʩʠʯʥʦʩʪʠ ʤʳ 

ʚʳʙʨʘʣʠ ʩʦʨʪʘ ʉɸʅɻɿɸʈ-8; ɪʥʙʦʰ; ɻʫʣɼʋ; ʏʠʣʣʘʢʠ 

ʪʘʢ ʢʘʢ ʵʪʠ ʩʦʨʪʘ ʧʦʟʚʦʣʷʶʪ ʥʘʙʣʶʜʘʪʴ ʧʦʨʘʞʘʝ-

ʤʦʩʪʴ ʨʞʘʚʯʠʥʦʡ ʚʦ ʚʨʝʤʷ ʵʪʘʧʦʚ ʠʭ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʤʳ ʥʘʙʣʶʜʘʣʠ ʧʦ-

ʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʚʳʙʨʘʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʊɻʂ, ʄʂ ʠ ʢʦʤʧʦʟʠʮʠʠ ʊɻʂ:ʄʂ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʧʦ-

ʨʘʞʘʝʤʦʩʪʠ ʨʞʘʚʯʠʥʦʡ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʩʦʨʪʦʚ 

ʧʰʝʥʠʮʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʟʚʝʩʪʥʳʤ ʠʤʧʦʨʪʥʳʤ ʬʫʥ-

ʛʠʮʠʜʦʤ ɹʘʡʣʝʪʦʥʦʤ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʧʨʦʪʠʚ ʞʝʣʪʦʡ ʠ ʙʫʨʦʡ 

ʨʞʘʚʯʠʥʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʊɻʂ ï 0.5%; ʄʂ ï 

0.001% ʠ ʢʦʤʧʦʟʠʮʠʷ ʊɻʂ(0.5%):ʄʂ(0.001%) ʚ ʩʦʦʪ-

ʥʦʰʝʥʠʠ 1:1. ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʧʝʨʠʦʜʳ ʚʝ-

ʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ï ʨʘʥʥʝʡ ʚʝʩʥʦʡ, ʚ ʧʝʨʠʦʜ ʩʪʝʙ-

ʣʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʝʨʝʜ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʣʦʩʘ. ʆʙʨʘ-

ʙʦʪʢʫ ʨʘʩʪʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʦʧʨʳʩʢʠʚʘʥʠʝʤ. ʈʝʟʫʣʴ-

ʪʘʪʳ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙ-

ʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. 

ɺʣʠʷʥʠʝ ʊɻʂ (0.5%); ʄʂ (0.001%) ʠ ʢʦʤʧʦʟʠʮʠʠʊɻʂ(0.5%):ʄʂ(0.001%) ʥʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʞʝʣʪʦʡ ʠ 

ʢʦʨʠʯʥʝʚʦʡ ʨʞʘʚʯʠʥʦʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ɹʘʡʣʝʪʦʥʦʤ 

ʉ
ʦ
ʨ
ʪ
ʳ
 

ʧ
ʰ
ʝ
ʥ
ʠ
ʮ
ʳ

 

ʢʦʥʪʨʦʣʴ(%) ɹʘʡʣʝʪʦʥ (%) ʊɻʂ (%) ʄʂ (%) ʊɻʂ:ʄʂ (1:1)(%) 

ɾʸʣʪ. 

ʈʞʘʚ. 

ɹʫʨʘʷ 

ʈʞʘʚ. 

ɾʸʣʪ. 

ʈʞʘʚ 

ɹʫʨʘʷ 

ʈʞʘʚ. 

ɾʸʣʪ. 

ʈʞʘʚ. 

ɹʫʨʘʷ 

ʈʞʘʚ. 

ɾʸʣʪ. 

ʈʞʘʚ. 

ɹʫʨʘʷ 

ʈʞʘʚ 

ɾʸʣʪ. 

ʈʞʘʚ. 

ɹʫʨʘʷ 

ʈʞʘʚ 

ʏʠʣʣʘʢʠ 40 10 25 5 35 10 10 0 5 0 

ɻʫʣɼʋ 45 10 30 5 40 10 15 0 5 0 

ɪʥʙʦʰ 30 25 15 10 30 20 5 10 5 10 

ʉʘʥʛ 

ʟʘʨ-8 
55 30 30 10 45 30 20 15 15 15 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʢʦʥʪʨʦʣʶ ʧʦʢʘʟʳ-

ʚʘʶʪ ʜʠʘʛʥʦʩʪʠʢʫ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʣʝʡ ʢ ʧʝʨʠʦʜʫ ʚʳ-

ʧʦʣʥʝʥʠʷ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ, ʧʦʨʘʞʘʝʤʦʩʪʴ ʩʦʨʪʦʚ ʧʰʝ-

ʥʠʮʳ ʏʠʣʣʘʢʠ, ɻʫʣɼʋ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘ, ʥʝ-

ʩʢʦʣʴʢʦ ʤʘʣʦʯʫʚʩʪʚʠʪʝʣʴʥʘ ɪʥʙʦʰ, ʚʳʩʦʢʦʧʦʨʘʞʝʥʘ 

ʉʘʥʛʟʘʨ -8. ʊɻʂ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʧʦʨʘʞʘʝ-

ʤʦʩʪʴ ʵʪʠʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ. ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʘ ʄʂ, 

ʢʦʪʦʨʘʷ ʥʘ 75% - 80% ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʞʝʣʪʦʡ ʨʞʘʚ-

ʯʠʥʳ ʩʦʨʪʘ ʏʠʣʣʘʢʠ, ɻʫʣɼʋ, ɪʥʙʦʰ ʠ 65% ʩʦʨʪ 

ʉʘʥʛʟʘʨ ï 8. ʅʘ 100% ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʧʦʨʘʞʝʥʠʷ ʙʫ-

ʨʦʡ ʨʞʘʚʯʠʥʦʡ ʩʦʨʪʘ ʏʠʣʣʘʢʠ, ɻʫʣɼʋ ʠ ʥʘ 65% ʠ 

75% ʩʦʨʪʘ ɪʥʙʦʰ, ʉʘʥʛʟʘʨ ï 8. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʬʫʥʛʠʮʠʜ ɹʘʡʣʝʪʦʥ ʧʨʝʜʦʭʨʘʥʷʝʪ 

ʦʪ ʧʦʨʘʞʝʥʠʷ ʞʝʣʪʦʡ ʨʞʘʚʯʠʥʦʡ ʩʦʨʪ ʏʠʣʣʘʢʠ, ɪʥ-

ʙʦʰ ʥʘ 50%, ɻʫʣɼʋ, ʉʘʥʛʟʘʨ-8 ʥʘ 35%, ʘ ʦʪ ʧʦʨʘʞʝ-

ʥʠʷ ʙʫʨʦʡ ʨʞʘʚʯʠʥʳ ʩʦʨʪʘ ʏʠʣʣʘʢʠ, ɻʫʣɼʋ - 80%, ʘ 

ʩʦʨʪʘ ɪʥʙʦʰ, ʉʘʥʛʟʘʨ ʥʘ 60-75% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʥʥʘʷ ʥʘʤʠ ʢʦʤʧʦʟʠʮʠʷ ʥʘ 

ʦʩʥʦʚʝ ʧʨʠʨʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʊɻʂ ʦʢʘʟʘʣʦʩʴ 

ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʝ ʠʤʧʦʨʪʥʦʛʦ ʬʫʥʛʠʮʠʜʘ ɹʘʡʣʝ-

ʪʦʥʘ. 
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ɸʅʅʆʊɸʎʀʗ 

ɺʧʝʨʚʳʝ ʠʟʫʯʝʥ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʠ ʧʦʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʮʠʩʪʘʥʭʝ 

ʤʦʥʛʦʣʴʩʢʦʡ (Cistanche mongolica G.Beck., ʩʝʤ.ɿʘʨʘʟʠʭʦʚʳʝ -Orobanchaceae). ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ Na, K, Mn, Sm, Re, Mo, Lu, U, Yb, Au, Nd, As, W, Br, Ca, La, Ce, Se, Hg, Tb, 

Th, Cr, Hf, Ba, Sr, Cs, Ni, Sc, Rb, Zn, Co, Ta, Fe, Eu, Sb 

ABSTRACT 

For the first time studied the macro- and microelement composition of the aboveground part and inderground organs 

of the plant(Cistanche mongolica G.Beck., family -Orobanchaceae).The amount of macro- and microelementa was de-

termined, such as Na, K, Mn, Sm, Re, Mo, Lu, U, Yb, Au, Nd, As, W, Br, Ca, La, Ce, Se, Hg, Tb, Th, Cr, Hf, Ba, Sr, Cs, 

Ni, Sc, Rb, Zn, Co, Ta, Fe, Eu, Sb 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Cistanche mongolica G. Beck., ʤʘʢʨʦ-ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

Keywords: Cistanche mongolica G.Beck., macro-and microelements, neutron activation analysis. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʩ ʨʘʟʚʠʪʠʝʤ ʤʝʜʠʮʠʥʳ, ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʚʘʞʥʳʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʝʱʝʩʪʚʘ ʧʦʣʫʯʝʥʥʳʝ 

ʠʟ ʨʘʩʪʝʥʠʡ, ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦ 

ʩʚʦʝʤʫ ʜʝʡʩʪʚʠʶ ʦʧʝʨʝʞʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚ-

ʥʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ʈʘʩʪʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʝʛʦ ʨʦʜʘ, ʢʣʠʤʘʪʘ, ʩʝʤʝʡʩʪʚʘ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥ-

ʥʦʩʪʝʡ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʨʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚʩʝ ʙʦ-

ʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʥʦʨʤʠʨʦʚʘʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʩʪʝʥʠʷʭ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʟ ʚʠʜʦʚ Cistanche ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʪʝʨʧʝʥʦʠʜʳ, ʩʪʝʨʦʠʜʳ, ʠʨʠʜʦʠʜʳ, ʬʝʥʦʣʴ-

ʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʣʠʛʥʘʥʳ[1]. ʗʧʦʥʩʢʠʝ ʠ ʢʠʪʘʡʩʢʠʝ 

ʫʯʝʥʳʝ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʚʠʜʳ ʨʘʩʪʝʥʠʡ Cistanche ʦʙʣʘ-

ʜʘʶʪ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʥʘ ʦʨʛʘʥʠʟʤ, ʦʙʣʘʜʘʶʪ ʠʤʤʫʥʦʩʪʠʤʫʣʠ-

ʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ[2]. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʣʝʯʝʙʥʳʡ 

https://7universum.com/ru/nature/archive/item/10682
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ʵʬʬʝʢʪ ʜʘʥʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʝʥʠʷ ʟʘʚʠʩʠʪ ʥʝ 

ʪʦʣʴʢʦ ʦʪ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-

ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʦʙʫʩʣʦʚʣʝʥ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ-

ʥʳʤʠ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʦʪʦʨʳʭ ʚ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ 

Cistanche ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʥʘʜʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ Cistanche 

mongolica, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. 

ʆ ʨʘʩʪʝʥʠʝ:Cistanche mongolica G.Beck. 

ʉʝʤʝʡʩʪʚʦ Orobanchaceae (ʟʘʨʘʟʠʭʦʚʳʝ) ʨʦʜ 

Cistanche (ʮʠʩʪʘʥʭʝ) ʚʠʜ mongolica.ʉʪʝʙʝʣʴ ʧʨʷʤʦʡ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ, ʤʷʩʠʩʪʳʡ, 30-40 ʩʤ ʚʳʩʦʪʳ, ʚ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ 1-2 ʩʤ ʪʦʣʱʠʥʳ, ʚ ʧʦʜʟʝʤʥʦʡ 

ʫʪʦʣʱʝʥʥʳʡ ʜʦ 5 ʩʤ, ʙʦʨʦʟʜʯʘʪʳʡ, ʛʦʣʳʤʠ, 

ʪʫʧʦʚʘʪʳʤʠ ʠʣʠ ʟʘʦʩʪʨʝʥʥʳʤʠ, ʯʝʰʫʷʤʠ ʜʦ 3 ʩʤ 

ʜʣʠʥʳ. ʉʦʮʚʝʪʠʝ ʤʥʦʛʦʮʚʝʪʢʦʚʦʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ, 

20-50 ʩʤ ʜʣʠʥʳ, ʦʙʳʯʥʦ ʨʳʭʣʦʝ, ʚ ʤʦʣʦʜʦʤ ʩʦʩʪʦʷ-

ʥʠʠ ʥʝʨʝʜʢʦ ʧʣʦʪʥʦʝ. ʎʚʝʪʝʪ ʚ ʘʧʨʝʣʝ ï ʤʘʝ, ʧʣʦʜʦ-

ʥʦʩʠʪ ʚ ʠʶʥʝ-ʠʶʣʝ. ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʠ ʚ ʧʫʩʪʳʥʝ; ʧʘʨʘ-

ʟʠʪʠʨʫʝʪ ʥʘ ʢʦʨʥʷʭ ʚʠʜʦʚ ʨʦʜʘ Tamarix. ʈʘʩʧʨʦʩʪʨʘ-

ʥʝʥ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ (ʶʛ), ɸʬʛʘʥʠʩʪʘʥʝ ʠ 

ʉʠʥʴʮʟʷʥʝ(ʂʠʪʘʡ). ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʊʘʰʢʝʥʪʩʢʦʡ, ʌʝʨʛʘʥʩʢʦʡ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙ-

ʣʘʩʪʷʭ[3]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʀʩʩʣʝʜʫʝʤʳʡ ʤʘʪʝʨʠʘʣ (Cistanche mongolica) 

ʙʳʣ ʩʦʙʨʘʥ ʚ ʪʝʨʨʠʪʦʨʠʠ ʗʟʸʚʘʥʩʢʦʛʦ ʨʘʡʦʥʥʦʛʦ 

ʦʪʜʝʣʘ ʧʨʠʨʦʜʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʌʝʨʛʘʥʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʠʶʣʝ 2019 

ʛʦʜʘ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʷ.ʉʦʙʨʘʥʥʦʝ ʨʘʩʪʝʥʠʝ 

ʙʳʣʦ ʦʯʠʱʝʥʦ ʠ ʨʘʟʜʝʣʝʥʦ ʥʘ ʮʚʝʪʦʯʥʫʶ ʯʘʩʪʴ, 

ʥʘʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ ʠ ʧʦʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ. 

ʄʝʪʦʜʠʢʘ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʩʩʣʝʜʫʝ-

ʤʳʭ ʦʙʨʘʟʮʦʚ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʩʧʝʢʪʨʦʚ 

ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʦʙʨʘʟʮʦʚ ʧʦʪʦʢʦʤ ʟʘʤʝʜ-

ʣʝʥʥʳʭ ʥʝʡʪʨʦʥʦʚ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯ-

ʥʠʢʘ ʥʝʡʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʣʫʞʠʣ ʫʥʠʢʘʣʴʥʘʷ 

ʷʜʝʨʥʦ-ʬʠʟʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ï ʘʪʦʤʥʳʡ ʨʝʘʢʪʦʨ 

ʪʠʧʘ ɺɺʈ-ʉʄ ʀʥʩʪʠʪʫʪʘ ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ (ʀʗʌ) 

ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʈʋʟ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʥʝʡʪʨʦʥʥʦ-ʘʢ-

ʪʠʚʘʮʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʝʜʝʪʩʷ 

ʚ ʥʘʫʯʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çʕʢʦʣʦʛʠʷ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠè 

ʀʗʌ ɸʅ ʈʋʟ[4]. 

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙʳ ʜʣʷ ʘʥʘʣʠʟʘ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙ-

ʨʘʟʮʳ ʦʯʠʱʘʶʪ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʆʙ-

ʨʘʟʮʳ ʨʘʩʪʝʥʠʷ ʩʥʘʯʘʣʘ ʤʦʶʪ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʦʡ, 

ʘ ʟʘʪʝʤ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʟʘʪʝʤ ʩʤʝʰʠʚʘʶʪ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʨʝʜʥʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘ-

ʥʠʶ ʵʣʝʤʝʥʪʦʚ. ʆʙʨʘʟʮʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʥʘʯʘʣʘ ʩʫ-

ʰʘʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 60 ʛʨʘʜʫʩʦʚ (ʉ), ʟʘʪʝʤ ʠʟʤʝʣʴʯʘʶʪ ʠ 

ʩʤʝʰʠʚʘʶʪ. ɼʣʷ ʦʙʣʫʯʝʥʠʷ ʥʘ ʥʝʡʪʨʦʥʥʦʤ ʧʫʯʢʝ ʨʝ-

ʘʢʪʦʨʘ ʙʝʨʫʪ ʚ ʩʨʝʜʥʝʤ ʧʦ 100ʤʛ ʦʙʨʘʟʮʘ. ʀʩʩʣʝʜʫʝ-

ʤʳʡ ʦʙʨʘʟʝʮ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʵʪʘʣʦʥʥʳʡ ʦʙʨʘʟʝʮ ʛʝʨ-

ʤʝʪʠʯʥʦ ʫʧʘʢʦʚʳʚʘʶʪ, ʨʘʟʤʝʱʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʫʶ 

ʢʘʧʩʫʣʫ ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ ʘʣʶʤʠʥʠʷ, ʠ ʦʙʣʫʯʘʶʪ 

ʧʦʩʪʦʷʥʥʳʤ ʧʦʪʦʢʦʤ ʥʝʡʪʨʦʥʦʚ ʘʪʦʤʥʦʛʦ ʨʝʘʢʪʦʨʘ. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʥʝʡʪʨʦʥʦʚ ʩ ʘʪʦʤʥʳʤʠ ʷʜʨʘʤʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʧʨʦʠʩʭʦʜʠʪ ʷʜʝʨʥʳʝ ʧʨʝʚʨʘ-

ʱʝʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʝʪʴ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʝʨʠ-

ʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ ʧʦʣʫʯʘʝʤʦʛʦ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʷʜʨʘ. 

ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʨʘʜʠʦʘʢ-

ʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ ʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʜʦʣʝʡ ʩʝ-

ʢʫʥʜʳ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ. ʇʦʩʣʝ ʦʙʣʫʯʝʥʠʷ ʥʝʡʪʨʦʥ-

ʥʳʤ ʧʫʯʢʦʤ ʚ ʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠʩ-

ʭʦʜʷ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠ ʚʳʜʝʨʞʢʠ ʠʟʤʝʨʷʶʪ 

ʩʧʝʢʪʨʦʚ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʦʪ ʦʙʨʘʟʮʦʚ. ɺ ʜʘʥʥʦʤ ʤʝ-

ʪʦʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʵʪʘʣʦʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʛʜʝ ʠʟʚʝʩʪʥʳ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʠʩʢʦʤʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʠ ʵʪʘ-

ʣʦʥʳ ʦʙʣʫʯʘʶʪ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʜʠʥʘʢʦʚʦʝ 

ʚʨʝʤʷ. ʇʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʠʢʦʚ ʵʣʝ-

ʤʝʥʪʦʚ, ʚ ʵʪʘʣʦʥʝ ʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ, ʫʯʠʪʳʚʘʷ 

ʚʝʩʳ ʵʪʘʣʦʥʘ ʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʦʚ, ʧʦ ʠʟʚʝʩʪʥʦʡ 

ʬʦʨʤʫʣʝ ʚʳʯʠʩʣʷʶʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʩʢʦʤʳʭ ʵʣʝʤʝʥ-

ʪʦʚ[5]. 

ɺ ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚʭʦʜʠʪ ʧʦʣʫ-

ʧʨʦʚʦʜʥʠʢʦʚʳʡ ʛʝʨʤʘʥʠʝʚʳʡ ʜʝʪʝʢʪʦʨ ʩ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʢʵɺ ʥʘ ʛʘʤʤʘ-ʣʠʥʠʠ ʨʘʜʠʦ-

ʥʫʢʣʠʜʘ 60ʉʦ ʩ ʵʥʝʨʛʠʝʡ 1333ʢʵɺ, ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ 

ʘʥʘʣʠʟʘʪʦʨ ʤʘʨʢʠ DSA-1000 c ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝ-

ʯʝʥʠʝʤ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙ-

ʨʘʙʦʪʢʫ ʩʣʦʞʥʳʭ ʩʧʝʢʪʨʦʚ ʛʘʤʤʘ-ʠʟʣʫʯʝʥʠʷ ʠ ʧʦ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʠʢʘʤ ʚʳʯʠʩʣʷʣʠ ʩʦʜʝʨʞʘʥʠʶ 35 

ʵʣʝʤʝʥʪʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʲʝʢʪʘʭ. ɽʜʠʥʠʮʳ ʠʟ-

ʤʝʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚ 

ʤʢʛ/ʛ (ʤʠʢʨʦʛʨʘʤʤ ʥʘ ʛʨʘʤʤ). 

Pʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʨʘʩʪʝʥʠʷ Cistanche mongolica ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ 3 ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ (ʩʤ. ʪʘʙʣ.1), 29 ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ (ʩʤ. ʪʘʙʣ.2) ʠ 3 ʪʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʦʚ (ʩʤ. 

ʪʘʙʣ.3) ʚ ʦʙʨʘʟʮʘʭ ʨʘʩʪʝʥʠʡ.  

ʊʘʙʣʠʮʘ 1 . 

ʉʦʜʝʨʞʘʥʠʝ ʄʘʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʨʘʩʪʝʥʠʡ, ʤʢʛ/ʛ. 

ˉ ʕʣʝʤʝʥʪ ʉʝʤʝʥʘ ʨʘʩʪʝʥʠʡ 
ʅʘʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ 

ʨʘʩʪʝʥʠʷ 

ʇʦʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ 

ʨʘʩʪʝʥʠʷ 

1 Na 580 1160 2900 

2 K 17800 12800 20200 

3 Ca 1300 1900 2800 
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ʊʘʙʣʠʮʘ 2. 

ʉʦʜʝʨʞʘʥʠʝ ʄʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʨʘʩʪʝʥʠʡ, ʤʢʛ/ʛ. 

ˉ ʕʣʝʤʝʥʪ ʉʝʤʝʥʘ ʨʘʩʪʝʥʠʡ 
ʅʘʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ 

ʨʘʩʪʝʥʠʷ 

ʇʦʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ 

ʨʘʩʪʝʥʠʷ 

1 Mn 11,7 12,4 6,4 

2 Sm 0,023 0,057 0,0053 

3 Re <0.001 <0.001 0,013 

4 Mo 0,32 0,25 <0.1 

5 Lu <0.001 0,0029 0,001 

6 U <0.01 0,17 0,094 

7 Yb <0.001 0,029 <0.001 

8 Au 0,0012 0,0018 0,0023 

9 Nd <0.1 <0.1 <0.1 

10 W <0.1 <0.1 <0.1 

11 Br 2,6 1,2 11,6 

12 La 0,15 0,50 0,070 

13 Ce 0,27 0,94 0,17 

14 Se 0,18 0,25 0,31 

15 Tb < 0.005 0,0077 < 0.005 

16 Th 0,051 0,16 0,039 

17 Cr 0,75 4,6 1,6 

18 Hf < 0.01 0,19 < 0.01 

19 Ba 5,5 23 4,5 

20 Sr 6,3 20 50 

21 Cs 0,041 0,012 0,024 

22 Ni 3,5 3,0 1,8 

23 Sc 0,056 0,14 0,021 

24 Rb 3,0 3,0 3,6 

25 Zn 54 16 17 

26 Co 0,24 0,19 0,2 

27 Ta < 0.01 < 0.01 < 0.01 

28 Fe 196 2075 110 

29 Eu < 0.01 0,018 < 0.01 

 

ʊʘʙʣʠʮʘ 3. 

ʉʦʜʝʨʞʘʥʠʝ ʪʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʦʚ ʚ ʦʙʨʘʟʮʘʭ ʨʘʩʪʝʥʠʡ, ʤʢʛ/ʛ. 

ˉ ʕʣʝʤʝʥʪ ʉʝʤʝʥʘ ʨʘʩʪʝʥʠʡ 
ʅʘʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ 

ʨʘʩʪʝʥʠʷ 

ʇʦʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ 

ʨʘʩʪʝʥʠʷ 

1 As <0.1 <0.1 <0.1 

2 Hg <0.001 <0.001 <0.001 

3 Sb 0,078 0,034 0,018 

 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ 

ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ 35 ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʨʘʩʪʝʥʠʷ Cistanche mongolica, 

ʩʦʙʨʘʥʥʦʛʦ ʚ ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ 

ʗʟʸʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʌʝʨʛʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ʀʤʝʶʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʉ. tubulosa, 

ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʪʝʨʠʪʦʨʨʠʠ ʂʠʪʘʷ, ʘ ʪʘʢʞʝ C. 

Phelypae, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ɽʛʠʧʪʝ [6,7]. ʅʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ 

Cistanche mongolica (ʪʘʙʣ.1,2,3). ɺ C. mongolica ʥʘʤʠ 

ʦʙʥʘʨʫʞʝʥʦ 35 ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ:  

ʉʝʤʝʥʘ ʨʘʩʪʝʥʠʷ:K>Ca>Na> Fe >Zn>Mn> Sr > 

ɺa> Ni > Rb > Br > Cr > Mo > Ce >Co > Se > La > Nd 

> W > As > Sb > Sc > Th > Cs > Sm >Ta > Eu > U > Hf 

> Tb >Au> Yb > Re > Lu > Hg. 

ʅʘʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ ʨʘʩʪʝʥʠʷ: K > Fe > Ca > Na > 

Ba > Sr > Zn > Mn > Cr > Ni > Rb > Br > Ce > La > Mo 

> Se > Co > Hf > U > Th > Sc > Nd > W > As > Sm > 

Sb > Yb > Eu > Cs > Ta > Tb > Lu > Au > Re > Hg 

ʇʦʜʟʝʤʥʳʡ ʩʪʝʙʝʣʴ ʨʘʩʪʝʥʠʷ: K > Na > Ca > Fe > 

Sr > Zn > Br > Mn > Ba > Rb > Ni > Cr > Se > Co > Ce 

> Mo > Nd > W > As > U > La>Th> Cs > Sc >Sb > Re 

> Eu > Ta > Hf > Sm > Tb > Au > Lu > Yb > Hg. 

ʅʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʡ, ʥʘʪʨʠʷ, 

ʞʝʣʝʟʦ ʠ ʢʘʣʴʮʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ K, Na, Ca ʚ ʩʪʦʣʦʥʘʭ ʮʠʩʪʘʥʭʝ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʤʝʶʱʠʤʠʩʷ ʣʠʪʝʨʘʪʫʨʥʳʤʠ 

ʜʘʥʥʳʤʠ ʜʣʷ ʚʠʜʦʚ C. tubulosa ʠ C. phelypae [6,7]. ʋ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ C. mongolica ʦʪʤʝʯʝʥʦ 

ʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ Zn ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʠ 

ʜʣʷ C. phelypae [7], ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʢʠʪʘʡʩʢʠʭ ʦʙʨʘʟʮʦʚ 

ʭʘʨʘʢʪʝʨʥʦ ʥʘʢʦʧʣʝʥʠʝ Fe [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʩʪʦʣʦʥʘʭ C. mongolica 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʂ, Na, ʉʘ ʩ ʟʘʤʝʪʥʳʤ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʂ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ. 

 

ʅʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ 

ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ 

ʷʜʝʨʥʦʡ ʬʠʟʠʢʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʋʟʙʝʢʠʩʪʘʥʘ, ʟʘ ʯʪʦ 

ʤʳ ʚʳʨʘʞʘʝʤ ʠʤ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ. 
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ɸʅʅʆʊɸʎʀʗ 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʨʙʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʳʣʘ ʠʟʫʯʝʥʘ ʢʠʥʝʪʠʢʘ ʠ ʪʝʨʤʦʜʠʥʘʤʠʢʘ ʩʦʨʙʮʠʠ ʢʨʘʩʠʪʝʣʝʡ ʤʝʪʠ-

ʣʝʥʦʚʦʛʦ ʩʠʥʝʛʦ ʠ ʙʨʠʣʣʠʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ ʛʠʜʨʦʛʝʣʝʤ ʩʦʧʦʣʠʤʝʨʘ ʘʢʨʠʣʘʤʠʜʘ ʩ ʘʢʨʠʣʘʤʠʜʦ-N-ʣʠʤʦʥʥʦʡ ʢʠʩ-

ʣʦʪʦʡ. ɹʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʘʜʩʦʨʙʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʩʝʚʜʦ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. 

ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʨʘʩʪʘʣʘ ʩʦʨʙʮʠʷ ʢʨʘʩʠʪʝʣʝʡ ʛʠʜʨʦʛʝʣʝʤ ʩʦʧʦʣʠʤʝʨʘ ʘʢʨʠ-

ʣʘʤʠʜʘ ʩ ʘʢʨʠʣʘʤʠʜʦ-N-ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʦʡ ʧʨʠ ʫʯʘʩʪʠʠ ʨʝʘʢʮʠʦʥʥʦʩʧʦʩʦʙʥʳʭ ʛʨʫʧʧ ʧʦʣʠʤʝʨʘ. ɼʘʥʥʳʝ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʦʪʝʢʘʥʠʠ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʭʠʤʠʯʝʩʢʦʡ ʘʜʩʦʨʙʮʠʠ. ʇʨʦʮʝʩʩ ʩʦʨʙʮʠʠ ʧʨʦʪʝʢʘʝʪ ʩʘ-

ʤʦʧʨʦʠʟʚʦʣʴʥʦ, ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʵʥʪʘʣʴʧʠʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʵʥʪʨʦʧʠʠ ʩʠʩʪʝʤʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʦʨʙʮʠʷ ʢʨʘʩʠʪʝʣʝʡ 

ʛʠʜʨʦʛʝʣʝʤ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 4 ʯʘʩʘ, ʪʝʤ ʩʘʤʳʤ ʛʠʜʨʦʛʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʢʨʘʩʠʪʝ-

ʣʝʡ.  

ABSTRACT 

To assess the sorption characteristics, the kinetics and thermodynamics of sorption of dyes methylene blue and bril-

liant green hydrogel of a copolymer of acrylamide with acrylamide-N-citric acid were studied. The adsorption data was 

found to fit a pseudo second order kinetic model. It was determined that with an increase in temperature, the sorption of 

dyes by the hydrogel of a copolymer of acrylamide with acrylamide-N-citric acid increased with the participation of 

reactive groups of the polymer. These studies indicate the occurrence of chemical adsorption in this process. The process 

of sorption proceeds spontaneously, with a decrease in the enthalpy and an increase in the entropy of the system. The 

maximum sorption of dyes by the hydrogel is achieved in 4 hours, thereby the hydrogels make it possible to ensure the 

purification of waste water from dyes. 
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