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ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘ-
ʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ.  ʇʫʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʧʨʝ-
ʧʦʜʘʚʘʪʝʣʝʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘ-

ʥʠʠ.  
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ʉɽʂʎʀʗ 1 
ʅʦʚʝʡʰʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʠʩʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  
ʈʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ  

ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ  
ʧʨʝʧʘʨʘʪʦʚ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ 
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CARDIOPROTECTIVE EFFECT OF AN ORIGINAL SPIROCYCLIC OXINDOLE  

DERIVATIVE 
National University of Pharmacy, Ministry Health of Care of Ukraine  

Kharkiv, Ukraine 
 

Blood supply disorders and myocardial hypoxia determine the pathogenesis of the ischemic 
heart disease. There are a lot of factors confirming heart dysfunction and cardiac hemodynamics 
disorders  not  only  in  case  of  hypoxia  but  also  after  restoration  of  myocardial  perfusion  and  at  its  
early stage. Therefore, searching for and developing new cardioprotective agents having an 
antihypoxic and metabolic effect is an urgent issue for present-day medicine and pharmaceutics 
[1,3]. A new compound, original spirocyclic oxindole derivative (hereinafter referred to as com-
pound 77), can be considered a promising agent to this end. It was synthesized the compound that 
became the leader out of other 28 original spirocyclic oxindole derivatives due to its high 
antihypoxic activity on the basis of standard tests. 

Objective of the study: studying the cardioprotective effect of compound 77 on myocardial 
affection models characterized by early pathogenesis. 

Materials and methods. The study was conducted on male outbred albino rats with the 
weight of 200-220 g. Compound 77 was administered in the effective dose of 5 mg/kg. The refer-
ence drug (Mexidol by Pharmasoft, Russia) was injected in the dose of 100 mg/kg. The animals 
were kept in a vivarium under standard conditions according to the principles of GLP. Provisions of 
the EU Council Directive regarding the protection of animals used for experimental and other scien-
tific purposes were met. The cardioprotective activity was studied on the myocardial infarction (MI) 
model by means of diathermy coagulation of the coronary artery marginal branch and on the isopro-
terenol-induced myocarditis model [2].  

Results and discussion. MI as a result of diathermy coagulation of the marginal branch of the 
left coronary artery is characterized by a high mortality. The mortality rate in the control group 
amounted to 70% in 12 hours and 96.7% in 72 hours. Compound R-77-371 and Mexidol reliably 
reduced the mortality rate in rats by 40%. Ischemic changes in the ECG with the atrioventricular 
node rhythm and bradycardia characteristic of MI were observed in the animals from the control 
group. The compound 77 and Mexidol therapy normalized the heart rate, restored the sinus rhythm 
and stabilized other ECG indices. 

Based on the acute isoproterenol-induced myocarditis model, compound 77 substantially re-
duces the activity of cytolysis processes in myocardium, has a potent antioxidant effect (inhibits 
lipid peroxidation, which confirms the reduction in the contents of thiobarbituric acid and diene 
conjugates) and amplifies the antioxidant protection (catalase activity and contents of reduced gluta-
thione). 

Conclusions. According to preclinical results, compound 77 in the dose of 5 mg/kg has an 
evident cardioprotective activity. Based on the MI model, the efficacy of compound 77 is equal to 
that of Mexidol in the dose of 100 mg/kg. The cardioprotective activity of compound 77 confirmed 
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by the ECG indices is related to the potent antioxidant effect of the substance. In addition to 
cardioprotective effect, compound 77 has an antioxidant and membrane-protective effect based on 
the acute isoproterenol-induced model. 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʬʘʨʤʘʮʠʠ ʠ ʤʝʜʠʮʠʥʝ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 
ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʳʨʴʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʚ 
ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʠʭ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ɹɸɺ) ʬʣʘʚʦʥʦʠʜʳ, ʢʦʪʦʨʳʝ ʦʪʥʦ-
ʩʷʪʩʷ ʧʦ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢ ʬʝʥʦʣʴʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ. 

ɹʦʛʘʪʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʬʣʘʚʦʥʦʠʜʦʚ ʷʚʣʷʝʪʩʷ ʪʨʘʚʘ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ 
(Artemisia absinthium L.), ʩʝʤʝʡʩʪʚʘ ɸʩʪʨʦʚʳʭ (Asteraceae). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʝʩʴʤʘ ʘʢʪʫʘʣʴ-
ʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʳʨʴʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʬʠ-
ʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʣʘʚʘʥʦʠʜʦʚ ʩʳʨʴʷ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʫʭʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠ ʝʛʦ ʬʘʨʤʘʢʦʛʥʦʩʪʠʯʝʩʢʦʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.  
 ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʷʣʦʩʴ  ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʫʭʦʛʦ ʵʢʩ-
ʪʨʘʢʪʘ ʠ ʝʛʦ ʢʦʤʧʣʝʢʩʥʦʝ ʬʘʨʤʘʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ  ʠʩʩʣʝʜʦʚʘʥʠʝ. 
 ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʩʫʭʠʝ ʵʢʩʪʨʘʢʪʳ ʚʦʜʥʳʡ ʠ ʵʪʠʣʘʮʝʪʘʪʥʳʡ, 
ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʪʨʘʚʳ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ.  
 ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʘʤʠ ʙʳʣ ʧʦʣʫʯʝʥ ʩʫʭʦʡ ʵʢʩʪʨʘʢʪ ʠʟ ʪʨʘʚʳ ʧ. 
ʛʦʨʴʢʦʡ, ʩʦʙʨʘʥʥʦʡ ʚ ɼʦʙʨʷʥʩʢʦʤ ʨʘʡʦʥʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣʘ ɿʘʣʝʩʥʦʝ. 
ʉʳʨʴʝ ʩʦʙʨʘʥʦ 8 ʘʚʛʫʩʪʘ 2012ʛ. 

ʀʩʩʣʝʜʫʝʤʳʝ ʵʢʩʪʨʘʢʪʳ ʧʦʣʫʯʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ: 500 ʛ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʠ ʧʨʦʩʝʷʥʥʦʛʦ 
ʩʢʚʦʟʴ ʩʠʪʦ 2 ʤʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʪʨʘʚʘ ʧ. ʛʦʨʴʢʦʡ) ʧʦʤʝʱʘʣʠ ʚ ʧʝʨʢʦʣʷʪʦʨ, ʟʘʣʠ-
ʚʘʣʠ ʧʷʪʠʢʨʘʪʥʳʤ ʦʙʲʝʤʦʤ ʵʪʘʥʦʣʘ 50% (1500ʤʣ) ʠ ʥʘʩʪʘʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ ʯʝʪʳʨʝʭ ʯʘʩʦʚ 
(ʵʢʩʪʨʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ 2 ʨʘʟʘ). ʀʟʚʣʝʯʝʥʠʷ ʧʨʦʮʝʞʠʚʘʣʠ ʠ ʦʙʲʝʜʠʥʷʣʠ; ʫʧʘʨʠʚʘʣʠ ʥʘ ʨʦʪʘ-
ʮʠʦʥʥʦʤ ʠʩʧʘʨʠʪʝʣʝ ʤʘʨʢʠ ʀʈ-1 ʜʦ 1/5 ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ (500ʤʣ). ʊʝʧʣʳʡ ʨʘʩ-
ʪʚʦʨ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʞʠʜʢʦʩʪʴ-ʞʠʜʢʦʩʪʥʫʶ ʵʢʩʪʨʘʢʮʠʶ 
ʩʤʝʩʴʶ ʵʪʠʣʘʮʝʪʘʪʘ ʠ ʵʪʘʥʦʣʘ 95%  ʚ ʩʦʦʪʥʦʰʝʥʠʠ 9:1 (500ʤʣ), ʵʢʩʪʨʘʢʮʠʶ ʧʨʦʚʦʜʠʣʠ ʪʨʝʭ-
ʢʨʘʪʥʦ. ʇʦʣʫʯʝʥʥʳʝ ʚʦʜʥʦʝ ʠ ʵʪʠʣʘʮʝʪʘʪʥʦʝ ʠʟʚʣʝʯʝʥʠʷ ʩʛʫʱʘʣʠ ʥʘ ʀʈ-1. ɻʫʩʪʳʝ ʵʢʩʪʨʘʢʪʳ 
ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʙʦʣʝʝ 600ʉ ʜʦ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʵʢʩʪ-
ʨʘʛʝʥʪʘʪ (ʄʠʥʠʥʘ).  

ʇʦʣʫʯʝʥʥʳʝ ʩʫʭʠʝ ʚʦʜʥʳʡ ʠ ʵʪʠʣʘʮʝʪʘʪʥʳʡ ʵʢʩʪʨʘʢʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʝʤʫ 
ʦʧʠʩʘʥʠʶ:  

- ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ ʧ. ʛʦʨʴʢʦʡ ʩʫʭʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʤʦʨʬʥʳʡ ʧʦʨʦʰʦʢ ʩʚʝʪʣʦ-
ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩ ʙʝʞʝʚʳʤ ʦʪʪʝʥʢʦʤ ʩʣʘʜʢʦʚʘʪʦʛʦ ʚʢʫʩʘ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ;  



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
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- ʵʪʠʣʘʮʝʪʘʪʥʳʡ ʵʢʩʪʨʘʢʪ ʧ. ʛʦʨʴʢʦʡ ʩʫʭʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ 
ʩʫʙʩʪʘʥʮʠʶ ʯʝʨʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ.  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʵʢʩʪʨʘʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʫʧʧʘʤ ɹɸɺ, ʚʭʦʜʷʱʠʭ ʚ ʠʭ 
ʩʦʩʪʘʚ: ʩʚʝʪʣʦ- ʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʵʢʩʪʨʘʢʪʦʚ, ʙʦʛʘʪʳʭ ʬʝʥʦʣʴʥʳʤʠ 
ʩʦʝʜʠʥʝʥʠʷʤʠ, ʩʣʘʜʢʦʚʘʪʳʡ ʚʢʫʩ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʦʣʠʩʘʭʘʨʠʜʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʭʨʘʥʝʥʠʠ ʵʪʠʣʘʮʝʪʘʪʥʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʭʣʘʜ-
ʥʦʤ ʤʝʩʪʝ, ʥʝʢʦʪʦʨʳʝ ʦʙʨʘʟʮʳ ʩʪʘʥʦʚʷʪʩʷ ʚʷʟʢʠʤʠ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʚʠʜ ʛʫʩʪʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʯʪʦ 
ʜʦʢʘʟʳʚʘʝʪ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʵʢʩʪʨʘʢʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ «ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ» ʦʪʚʝʯʘʶʪ ʪʨʝ-
ʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ɻʌ XI ʚʳʧ. 2, ʩʪ. «ʕʢʩʪʨʘʢʪʳ». 

ʉ ʧʦʤʦʱʴʶ ʮʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʧʨʦʚʝʜʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 
ʩʦʩʪʘʚʘ ʩʫʭʠʭ ʵʢʩʪʨʘʢʪʦʚ ʧ. ʛʦʨʴʢʦʡ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ɹɸɺ. ɺʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʚʝʪʥʳʭ ʨʝʘʢʮʠʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʠʟʚʣʝʯʝʥʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ 
ʢʦʣʠʯʝʩʪʚʘʭ ʩʦʜʝʨʞʘʪʩʷ ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ ʠ ʠʨʠʜʦʠʜʳ. ʇʦ ʠʥʪʝʥʩʠʚ-
ʥʦʩʪʠ ʦʢʨʘʩʢʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʣʘʚʦʥʦʠʜʦʚ ʷʚʣʷʝʪʩʷ 
ʚʦʜʥʳʡ ʵʢʩʪʨʘʢʪ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʵʪʠʣʘʮʝʪʘʪʥʦʤ ʵʢʩʪʨʘʢʪʝ ʦʪʩʫʪʩʪʚʫʶʪ ʠʨʠʜʦʠʜʳ, ʧʦʣʠʩʘ-
ʭʘʨʠʜʳ, ʢʫʤʘʨʠʥʳ, ʩʘʧʦʥʠʥʳ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʵʢʩʪʨʘʢʪʳ ʧ. ʛʦʨʴʢʦʡ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ʄʝʪʦʜʦʤ ʙʫʤʘʞʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʢʩʪʨʘʢʪʝ ʪʨʘʚʳ ʧ. ʛʦʨʴʢʦʡ 
ʧʨʝʦʙʣʘʜʘʶʪ ʬʣʘʚʦʥʦʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ.  
 ʅʘ ʦʩʥʦʚʘʥʠʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦ – ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʥʦʛʦ ʵʢʩ-
ʪʨʘʢʪʘ ʧ. ʛʦʨʴʢʦʡ ʧʷʪʴ ʩʦʝʜʠʥʝʥʠʡ ʦʪʥʝʩʝʥʳ ʢ ʚʝʱʝʩʪʚʘʤ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ, ʦʜʥʦ – ʢ 
ʬʝʥʦʣʦʢʘʨʙʦʥʦʚʳʤ ʢʠʩʣʦʪʘʤ, ʦʜʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʉ ʧʦʤʦʱʴʶ ʘʫʪʝʥʪʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ 
ʟʥʘʯʝʥʠʶ Rf, ʦʢʨʘʩʢʝ ʨʝʘʢʪʠʚʘʤʠ ʠ ʤʝʪʦʜʦʤ ʜʦʙʘʚʢʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʰʝʩʪʴ ʚʝʱʝʩʪʚ, 
ʧʷʪʴ ʠʟ ʢʦʪʦʨʳʭ ʬʣʘʚʦʥʦʠʜʳ. 

ɺʝʱʝʩʪʚʘ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ ʚ ʋʌ ʩʚʝʪʝ ʬʣʫʦʨʝʩʮʠʨʫʶʪ ʦʪ ʛʦʣʫʙʦʡ ʜʦ ʪʝʤʥʦ-
ʩʠʥʝʡ ʦʢʨʘʩʢʠ, ʢʦʪʦʨʘʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʘʨʘʤʠ ʘʤʤʠʘʢʘ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʞʝʣʪʦ-
ʟʝʣʝʥʦʡ ʜʦ ʛʦʣʫʙʦʡ. ɼʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʦʢʨʘʰʠʚʘʶʪʩʷ ʭʨʦʤʦʛʝʥʥʳʤ ʨʝʘʢʪʠʚʦʤ ʘʣʶʤʠʥʠʷ 
ʭʣʦʨʠʜʦʤ ʚ ʞʝʣʪʦ-ʟʝʣʝʥʳʡ ʮʚʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʣʶʤʠʥʝʩʮʝʥʪ-
ʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪ ʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠ-
ʥʝʥʠʷʤʠ ʩʫʭʦʡ (ʚʦʜʥʳʡ) ʵʢʩʪʨʘʢʪ ʧ. ʛʦʨʴʢʦʡ ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʬʣʘʚʦʥʦʠʜʳ 
ʛʣʠʢʦʟʠʜʥʦʡ ʧʨʠʨʦʜʳ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʵʢʩʪʨʘʢʪʳ ʧ. ʛʦʨʴʢʦʡ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ɺʳʚʦʜʳ: 
1. ʆʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ ʩʫʭʠʭ 

ʵʢʩʪʨʘʢʪʦʚ ʧ. ʛʦʨʴʢʦʡ. 
2. ʃʶʤʠʥʝʩʮʝʥʪʥʦ-ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʙʦʛʘʪ ʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩʫʭʦʡ (ʚʦʜʥʳʡ) ʵʢʩʪʨʘʢʪ ʧ. ʛʦʨʴʢʦʡ ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ 
ʧʨʝʦʙʣʘʜʘʶʪ ʬʣʘʚʦʥʦʠʜʳ ʛʣʠʢʦʟʠʜʥʦʡ ʧʨʠʨʦʜʳ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1.  ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʌ. XII ʠʟʜʘʥʠʝ. – ʄ.: «ʄʝʜʠʮʠʥʘ», 2008. – ʚʳʧ.1. – 
ʉ 185. 

2. ʂʣʳʰʝʚ, ʃ.ʂ. ʌʣʘʚʦʥʦʠʜʳ ʨʘʩʪʝʥʠʡ (ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ) / ʃ.ʂ. ʂʣʳʰʝʚ, ɺ.ɸ. ɹʘʥʜʶʢʦʚʘ, ʃ.ʉ. ɸʣʶʢʠʥʘ. – ɸʣʤʘ-ɸʪʘ: 
ʅʘʫʢʘ, 1978. – 220 ʩ. 
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ɸʚʠʜʟʙʘ ʖ.ʅ., ʂʦʰʝʚʦʡ ʆ.ʅ., ʂʦʤʠʩʩʘʨʝʥʢʦ ɸ.ʅ. 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʌʃɸɺʆʅʆʀɼʆɺ ɻʀɼʈʆʌʀʃʔʅʆɻʆ ʕʂʉʊʈɸʂʊɸ ʀɿ ʃʀʉʊʔɽɺ 

ʕɺʂɸʃʀʇʊɸ ʇʈʋʊʆɺʀɼʅʆɻʆ, ʇʆʃʋʏɽʅʅʆɻʆ ʂʆʄʇʃɽʂʉʅʆʁ ʇɽʈɽʈɸɹʆʊʂʆʁ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 
ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʧʫʪʝʤ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʊʘ-
ʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʨʘʮʠʦʥʘʣʴʥʦ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʫʚʝʣʠʯʠʪʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʤʝʥʴʰʠʪʴ ʝʛʦ 
ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ɺ ʋʢʨʘʠʥʝ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 50 ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ) ʣʠʩʪʴʝʚ ʵʚʢʘʣʠʧʪʘ, ʠʟ ʥʠʭ 10 ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ, ʥʦ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʠʟʦʧʨʝʥʦʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 
ʅʘʩʪʦʡʢʘ ʠ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʯʘʩʪʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [1].  

ɽʞʝʛʦʜʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʩʪʦʡʢʠ ʵʚʢʘʣʠʧʪʘ ʚ ʋʢʨʘʠʥʫ ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʙʦʣʝʝ 150 
ʪʦʥʥ ʩʳʨʴʷ. ʇʨʠ ʵʪʦʤ ʰʨʦʪ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʧʦʩʣʝ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʘʥʦʚʠʪʴʩʷ ʦʪʭʦʜʘʤʠ, 
ʪʦʛʜʘ ʢʘʢ ʦʥ ʝʱʝ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɹɸɺ. 

ʈʘʥʝʝ ʩʦʦʙʱʘʣʦʩʴ ʦʙ ʠʟʫʯʝʥʠʠ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʵʚʢʘʣʠʧʪʘ ʧʨʫʪʦʚʠʜʥʦʛʦ ʣʠ-
ʩʪʴʝʚ (Eucalyptus viminalis Labill.) [2]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤ-
ʧʣʝʢʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʠʟ ʣʠʩʪʴʝʚ Eucalyptus viminalis Labill ʥʦʚʦʛʦ ʩʫʭʦʛʦ ʛʠʜʨʦ-
ʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʩ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʟʫ-
ʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʮʝʣʴʶ 
ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦ-
ʥʦʠʜʦʚ ʚ ʛʠʜʨʦʬʠʣʴʥʦʤ ʵʢʩʪʨʘʢʪʝ ʠʟ ʣʠʩʪʴʝʚ Eucalyptus viminalis Labill. 

ʅʘʣʠʯʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʵʢʩʪʨʘʢʪʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʢʘʯʝʩʪʚʝʥ-
ʥʳʭ ʨʝʘʢʮʠʡ: ʮʠʘʥʠʜʠʥʦʚʦʡ ʧʨʦʙʳ ʧʦ ɹʨʠʘʥʪʫ, ʨʝʘʢʮʠʠ ʩ 3 % ʨʘʩʪʚʦʨʦʤ ʞʝʣʝʟʘ (III) ʭʣʦʨʠ-
ʜʘ [2].  ʂʨʦʤʝ ʪʦʛʦ,  ʚʝʱʝʩʪʚʘ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ ʦʙʥʘʨʫʞʠʚʘʣʠ ʙʫʤʘʞʥʦʡ (ɹʍ)  ʠ ʪʦʥ-
ʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʝʡ (ʊʉʍ) ʚ ʩʠʩʪʝʤʘʭ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: ʥ-ʙʫʪʘʥʦʣ - ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ - 
ʚʦʜʘ (4:1:2), 15 % ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ ʠ ʭʣʦʨʦʬʦʨʤ - ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ - ʚʦʜʘ (13:6:2). ʅʘʣʠʯʠʝ 
ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ ʦʙʥʘʨʫʞʠʚʘʣʠ ʧʦ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʚ ʋʌ-ʩʚʝʪʝ ʜʦ ʠ ʧʦʩʣʝ ʦʙʨʘ-
ʙʦʪʢʠ ʭʨʦʤʘʪʦʛʨʘʤʤ ʧʘʨʘʤʠ ʘʤʤʠʘʢʘ,  10  %  ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʢʘʣʠʷ ʛʠʜʨʦʢʩʠʜʘ ʠ 1  %  
ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʢʩʪʨʘʢʪʝ ʩʦʜʝʨʞʠʪʩʷ ʥʝ ʤʝʥʝʝ 
7 ʩʦʝʜʠʥʝʥʠʡ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ.  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʝʱʝʩʪʚ 500 ʛ ʵʢʩʪʨʘʢʪʘ ʩʫʭʦʛʦ ʨʘʩʪʚʦʨʷʣʠ ʚ 1,0 
ʣ 80% ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʜʣʷ ʫʜʘʣʝʥʠʷ ʧʦʣʠʩʘʭʘʨʠʜʦʚ. ʆʩʘʜʦʢ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ, ʧʨʦʤʳʚʘʣʠ 
ʧʷʪʴ ʨʘʟ 500 ʤʣ 80 % ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ. ʌʠʣʴʪʨʘʪʳ ʦʙʲʝʜʠʥʷʣʠ ʠ ʫʧʘʨʠʚʘʣʠ ʜʦ ʚʦʜʥʦʛʦ ʦʩ-
ʪʘʪʢʘ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʣʠ ʞʠʜʢʦʩʪʥʦ-ʞʠʜʢʦʩʪʥʦʤʫ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʚ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʣʷʨʥʦʩʪʴ: ʭʣʦʨʦʬʦʨʤ, ʵʪʠʣʘʮʝʪʘʪ ʠ ʙʫʪʘʥʦʣ. 
ʇʦʣʥʦʪʫ ʨʘʟʜʝʣʝʥʠʷ ʬʨʘʢʮʠʡ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ɹʍ ʠ ʊʉʍ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʪʠʣʘʮʝʪʘʪʥʦʡ ʬʨʘʢʮʠʠ ʚ ʩʠʩʪʝʤʘʭ: ʥ-ʙʫʪʘʥʦʣ - ʢʠʩʣʦʪʘ 
ʫʢʩʫʩʥʘʷ - ʚʦʜʘ (4:1:2) ʠ ʭʣʦʨʦʬʦʨʤ - ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ - ʚʦʜʘ (13:6:2) ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʘ ʩʦ-
ʜʝʨʞʠʪ ʢʘʢ ʘʛʣʠʢʦʥʳ, ʪʘʢ ʠ ʛʣʠʢʦʟʠʜʳ ʬʣʘʚʦʥʦʠʜʦʚ. ɼʣʷ ʠʭ ʨʘʟʜʝʣʝʥʠʷ ʵʪʠʣʘʮʝʪʘʪʥʫʶ 
ʬʨʘʢʮʠʶ ʨʘʩʪʚʦʨʷʣʠ ʚ ʚʦʜʝ ʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʤʝʩʴʶ ʭʣʦʨʦʬʦʨʤʘ ʠ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ (8:2). 
ʇʦʣʥʦʪʫ ʨʘʟʜʝʣʝʥʠʷ ʬʨʘʢʮʠʠ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ɹʍ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʭʣʦʨʦʬʦʨʤʥʦ-ʩʧʠʨʪʦʚʦʡ ʬʨʘʢʮʠʠ ʚ ʩʠʩʪʝʤʝ ʭʣʦʨʦʬʦʨʤ - 
ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ - ʚʦʜʘ (13:6:2) ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʧʘʨʘʤʠ ʘʤʤʠʘʢʘ ʠ 10 % ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦ-
ʨʦʤ ʢʘʣʠʷ ʛʠʜʨʦʢʩʠʜʘ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ 5 ʬʣʘʚʦʥʦʠʜʥʳʭ ʘʛʣʠʢʦʥʦʚ. ʇʨʠ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘ-
ʥʠʠ ʵʪʦʡ ʬʨʘʢʮʠʠ ʥʘ ʢʦʣʦʥʢʝ ʩ ʧʦʣʠʘʤʠʜʥʳʤ  ʩʦʨʙʝʥʪʦʤ (h = 80 ʩʤ, d = 3 ʩʤ; ʵʣʶʠʨʦʚʘʥʠʝ 
ʧʨʦʚʦʜʠʣʠ ʩʤʝʩʴʶ ʭʣʦʨʦʬʦʨʤʘ ʩʦ ʩʧʠʨʪʦʤ ʵʪʠʣʦʚʳʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʦʩʪʝʧʝʥʥʦ 
ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 10 % ʯʝʨʝʟ 1 ʣ, ʧʦʨʮʠʠ ʦʪʙʠʨʘʣʠ ʧʦ 50 ʤʣ) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʝʱʝʩʪʚʘ: 1 (0,026 ʛ), 2 (0,021 ʛ), 3 (0,038 ʛ), 4 (0,071 ʛ) ʠ 5 (0,026 ʛ). ʀʟ 
ʦʩʪʘʪʢʘ ʵʪʠʣʘʮʝʪʘʪʥʦʡ ʬʨʘʢʮʠʠ ʥʘ ʧʦʣʠʘʤʠʜʝ ʘʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚʝʱʝ-
ʩʪʚʘ 6 (0,033) ʠ 7 (0,041). 

ʅʘ ʦʩʥʦʚʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʳʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʦʜʫʢʪʦʚ ʠʭ ʭʠʤʠʯʝ-
ʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ, ʜʘʥʥʳʭ ʋʌ-, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʩʨʘʚʥʝʥʠʷ ʩ ʜʦʩʪʦʚʝʨʥʳʤʠ ʦʙʨʘʟʮʘʤʠ 
ʫʩʪʘʥʦʚʣʝʥʦ ʠʭ ʩʪʨʫʢʪʫʨʳ (ʪʘʙʣ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʛʠʜʨʦʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʣʠʩʪʴʝʚ ʵʚʢʘ-
ʣʠʧʪʘ ʧʨʫʪʦʚʠʜʥʦʛʦ ʚʧʝʨʚʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʬʣʘʚʦʥ – ʣʶʪʝʦʣʠʥ, ʬʣʘʚʦʥʦʣʳ – ʠʟʦʨʘʤʥʝʪʠʥ, 
ʢʝʤʧʬʝʨʦʣ, ʢʚʝʨʮʝʪʠʥ, ʤʠʨʠʮʝʪʠʥ ʠ ʠʭ ʛʣʠʢʦʟʠʜʳ – ʠʟʦʢʚʝʨʮʠʪʨʠʥ ʠ ʘʩʪʨʘʛʘʣʠʥ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʛʠʜʨʦʬʠʣʴʥʦʤ ʵʢʩʪʨʘʢʪʝ ʠʟ ʣʠʩʪʴʝʚ 
ʵʚʢʘʣʠʧʪʘ ʧʨʫʪʦʚʠʜʥʦʛʦ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ 
[2]. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦ-
ʨʠʜʘ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 417 ʥʤ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦ-
ʤʝʪʨʝ Specol 1500 (ʑʚʝʡʮʘʨʠʷ). ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 
ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʯʝʪʳʨʝʭ ʩʝʨʠʷʭ ʵʢʩʪʨʘʢʪʦʚ (3,69° 0,01; 3,12° 0,03; 3,02° 0,03 ʠ 3,15° 0,01 %).      

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʜʨʦʬʠʣʴʥʳʡ ʵʢʩʪʨʘʢʪ ʣʠʩʪʴʝʚ ʵʚʢʘʣʠʧʪʘ ʧʨʫʪʦʚʠʜʥʦʛʦ ʜʦʣʞʝʥ ʩʦʜʝʨ-
ʞʘʪʴ ʥʝ ʤʝʥʝʝ 3% ʬʣʘʚʦʥʦʠʜʦʚ. 

ʀʟʫʯʝʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʛʠʜʨʦʬʠʣʴ-
ʥʦʤ ʵʢʩʪʨʘʢʪʝ ʠʟ ʣʠʩʪʴʝʚ ʵʚʢʘʣʠʧʪʘ ʧʨʫʪʦʚʠʜʥʦʛʦ. ɺʧʝʨʚʳʝ ʠʟ ʵʢʩʪʨʘʢʪʘ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʩʦ-
ʩʪʦʷʥʠʠ ʚʳʜʝʣʝʥʦ 7 ʬʣʘʚʦʥʦʠʜʦʚ. 

ʊʘʙʣʠʮʘ  
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʝʱʝʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʛʠʜʨʦʬʠʣʴʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʠʟ ʣʠ-

ʩʪʴʝʚ ʵʚʢʘʣʠʧʪʘ ʧʨʫʪʦʚʠʜʥʦʛʦ 

ɺʝʱʝʩʪʚʦ ʊʧʣ, 0ʉ [ ]20
Da , 

ʛʨʘʜ 

ʋʌ-
ʩʧʝʢʪʨ, 
 ɚmax ʥʤ 

Rf ʚ ʩʠʩʪʝ-
ʤʘʭ ʨʘʩʪʚʦ-
ʨʠʪʝʣʝʡ 

ʌʣʘʚʦʥʳ 

1. ʃʶʪʝʦʣʠʥ (5,7,3’,4’-ʪʝʪʨʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) 

232-241 - 255 
318 
350 
410 

1 
 
 
2 

0,82 
 
 
0,11 

ʌʣʘʚʦʥʦʣʳ 

2. ʀʟʦʨʘʤʥʝʪʠʥ 
(3,5,7,4'-ʪʝʪʨʘʛʠʜʨʦʢʩʠ-3'-ʤʝʪʦʢʩʠʬʣʘʚʦʥ) 

167-170 - 370 
265 
254 

1 
 
3 

0,85 
 
0,73 

3. ʂʝʤʧʬʝʨʦʣ (3,5,7,4'-ʪʝʪʨʘʛʠʜʨʦʢʩʠ-ʬʣʘʚʦʥ) 273-274 - 366 
266 

1 
3 

0,83 
0,55 

4. ʂʚʝʨʮʝʪʠʥ 
(3,5,7,3',4'-ʧʝʥʪʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) 

310-312 - 375 
268 
256 

1 
 
3 

0,69 
 
0,32 

5. ʄʠʨʠʮʝʪʠʥ 
(3,5,7,3’,4’,5’-ʛʝʢʩʘʛʠʜʨʦʢʩʠʬʣʘʚʦʥ) 

350-354 
ʨʦʟʣ. 

- 374 
272 
254 

3 0,18 

ɻʣʠʢʦʟʠʜʳ ʬʣʘʚʦʥʦʣʦʚ 

6. ʀʟʦʢʚʝʨʮʠʪʨʠʥ 
(ʢʚʝʨʮʝʪʠʥ-3-ʆ-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ) 

227-229 -12,5 
(ʤʝʪʘ-
ʥʦʣ) 

355 
267 
256 

1 
 
2 

0,52 
 
0,36 

7. ɸʩʪʨʘʛʘʣʠʥ 
(ʢʝʤʧʬʝʨʦʣ-3-ʆ-ɓ-D-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ) 

196-198 -6,8 
(ʵʪʘʥʦʣ) 

375 
270 

1 
2 

0,69 
0,37 

ʇʨʠʤʝʯʘʥʠʝ. ʉʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ: ˉ 1 – ʥ-ʙʫʪʘʥʦʣ- ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ - ʚʦʜʘ (4:1:2); ˉ 2 – 15 % ʢʠ-
ʩʣʦʪʘ ʫʢʩʫʩʥʘʷ; ˉ 3 – ʭʣʦʨʦʬʦʨʤ - ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ - ʚʦʜʘ (13:6:2). 
 
ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʢʦʥʪʨʦʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʵʢʩʪʨʘʢʪʝ 
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ʜʣʷ ʧʨʦʝʢʪʘ ʤʝʪʦʜʠʢ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʂʦʤʧʝʥʜʠʫʤ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ  2011 ʛ. / ʇʦʜ ʨʝʜ. ʧʨʦʬ. ɺ.ʅ. ʂʦʚʘʣʝʥʢʦ ʠ ʧʨʦʬ. 
ɸ.ʇ. ɺʠʢʪʦʨʦʚʘ. – ʂ.: ʄʦʨʠʦʥ, 2011. – 2911 ʩ. 
2. ɼʦʩʣʽʜʞʝʥʥʷ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʣʠʩʪʷ ʝʚʢʘʣʽʧʪʘ / ʆ.ʄ. ʂʦʰʦʚʠʡ, ɸ.ʄ. ʂʦʤʽʩʘʨʝʥʢʦ, ɸ.ʄ. 
ʂʦʚʘʣʴʦʚʘ, ʃ.ʄ. ʄʘʣʦʰʪʘʥ, ɯ.ʄ. ʄʫʜʨʠʢ // ʌʘʨʤʘʢʦʤ. – 2005. – ˉ 2/3. – ʉ. 151 – 161. 

 
 

ɸʢʨʠʪʠʜʫ ʍ.ʇ., ɹʦʡʥʠʢ ɺ.ɺ., ɼʝʤʝʰʢʦ ʆ.ɺ. 
ʀɿʋʏɽʅʀɽ ɸʄʀʅʆʂʀʉʃʆʊʅʆɻʆ ʉʆʉʊɸɺɸ ʂʆʈʅɽʁ ʃʖʇʀʅɸ  

ʄʅʆɻʆʃʀʉʊʅʆɻʆ  
ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 
ʈʦʜ ʃʶʧʠʥ (Lupinus L.) ʩʝʤʝʡʩʪʚʘ ɹʦʙʦʚʳʝ (Fabaceae) ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 200 ʚʠʜʦʚ, 

ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʧʦʣʫʢʫʩʪʘʨʥʠʯʢʦʚ, ʧʦʣʫʢʫʩʪʘʨʥʠʢʦʚ, ʢʫʩ-
ʪʘʨʥʠʢʦʚ. ʃʶʧʠʥ – ʦʜʥʦ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʨʠʤʝʨʥʦ ʯʝʪʳʨʝ ʪʳʩʷʯʠ ʣʝʪ 
ʥʘʟʘʜ ʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦʚʦʣʴʥʦ ʨʘʟʚʠʪʘʷ ʢʫʣʴʪʫʨʘ L. albus, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ɼʨʝʚʥʝʡ 
ɻʨʝʮʠʠ, ɽʛʠʧʪʝ, ʈʠʤʩʢʦʡ ʠʤʧʝʨʠʠ ʜʣʷ ʧʠʱʝʚʳʭ ʠ ʣʝʯʝʙʥʳʭ ʮʝʣʝʡ. ɺʪʦʨʦʡ ʦʯʘʛ ʵʪʦʡ ʢʫʣʴʪʫ-
ʨʳ ʥʘʭʦʜʠʣʩʷ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ, ʛʜʝ ʚʳʨʘʱʠʚʘʣʠ ʜʨʫʛʦʡ ʚʠʜ  – L. mutabilis.  ʈʘʩʪʝʥʠʷ ʵʪʦʛʦ 
ʨʦʜʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʚʫʭ ʢʨʫʧʥʳʭ ʨʝʛʠʦʥʘʭ: ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ-ʘʬʨʠʢʘʥʩʢʦʤ (ʚʦʩʪʦʯʥʦʝ 
ʧʦʣʫʰʘʨʠʝ) ʠ ʘʤʝʨʠʢʘʥʩʢʦʤ (ʟʘʧʘʜʥʦʝ ʧʦʣʫʰʘʨʠʝ).  ɺ ʩʪʨʘʥʘʭ ʉʅɻ ʚʦʟʜʝʣʳʚʘʶʪ ʪʨʠ ʦʜʥʦ-
ʣʝʪʥʠʭ ʚʠʜʘ: ʣʶʧʠʥ ʞʝʣʪʳʡ (L. luteus L.), ʣ. ʙʝʣʳʡ (L. albus L.), ʣ. ʫʟʢʦʣʠʩʪʥʳʡ (L. 
angustifolius L.) ʠ ʦʜʠʥ ʤʥʦʛʦʣʝʪʥʠʡ ʚʠʜ  – ʣ. ʤʥʦʛʦʣʠʩʪʥʳʡ (L. polyphyllus Lindl.)[2]. ʕʪʦ 
ʨʘʩʪʝʥʠʝ ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʶʪ ʤʥʦʛʦʮʝʣʝʚʦʡ ʢʫʣʴʪʫʨʦʡ, ʪʘʢ ʢʘʢ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚ  ʟʝʤʣʝʜʝʣʠʠ, 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ, ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʩʪʦʣʝʪʠʡ ʯʝʣʦʚʝʢ ʠʩʧʦʣʴʟʦʚʘʣ ʣʶʧʠʥ ʢʘʢ ʠʩʪʦʯʥʠʢ ʧʨʦʪʝʠʥʘ ʠ 
ʵʥʝʨʛʠʠ. ʉʝʤʝʥʘ ʩʣʘʜʢʦʛʦ ʣʶʧʠʥʘ ʩʦʜʝʨʞʘʪ, % ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ: ʙʝʣʦʢ - 27,8- 61,2; ʞʠʨ - 
3,7-21,5; ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ - 17,6-38,7; ʢʣʝʪʯʘʪʢʫ - 10,6-18,2; ʟʦʣʫ - 2,9-4,2. ʃʶʧʠʥ 
ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʚʠʪʘʤʠʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ʇʦ ʩʦʜʝʨʞʘʥʠʶ 
ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ ɺ ʦʥ ʩʦʧʦʩʪʘʚʠʤ ʩ ʩʝʤʝʥʘʤʠ ʜʨʫʛʠʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʠ ʟʥʘʯʠʪʝʣʴʥʦ 
ʧʨʝʚʦʩʭʦʜʠʪ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ. ʆʩʦʙʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʩʝʤʝʥʘ ʣʶʧʠʥʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ b-
ʢʘʨʦʪʠʥʘ (0,30-0,49 ʤʛ%) ʠ ʪʦʢʦʬʝʨʦʣʦʚ (3,9-16,2 ʤʛ%). 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʤʷʥ ʣʶʧʠʥʘ - ʥʘʣʠʯʠʝ ʚ ʥʝʤ 
ʙʝʣʢʦʚ - ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ: ʧʨʦʪʝʘʟ, ʠʥʚʝʨʪʘʟ ʠ ʜʨ. ʆʥʠ ʠʤʝʶʪ 
ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʛʠʙʠʪʦʨʦʚ ʧʨʦʪʝʠʥʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʙʦʙʦʚʳʤʠ 
ʢʫʣʴʪʫʨʘʤʠ,  ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ  ʢʘʢ ʙʦʣʝʝ ʮʝʥʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 
ʧʠʪʘʥʠʷ. ʉʝʛʦʜʥʷ ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʧʠʥ ʢʘʢ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ ʜʣʷ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʦʞʠʨʝʥʠʷ ʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ [3]. 

 ɺ ʤʝʜʠʮʠʥʝ ʣʶʧʠʥ ʨʝʢʦʤʝʥʜʫʶʪ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ, ʢʦʪʦʨʳʝ  
ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ, ʥʦʨʤʘʣʠʟʫʶʪ  ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʦ-
ʚʳʰʘʶʪ ʠʤʤʫʥʠʪʝʪ, ʘʢʪʠʚʠʟʠʨʫʶʪ   ʨʘʙʦʪʫ ʩʝʨʜʮʘ ʠ ʩʥʠʞʘʶʪ ʨʠʩʢ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʡ.  

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ  ʠ ʪʢʘ-
ʥʷʭ ʨʘʩʪʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʫʧʧ ɹɸɺ: ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʩʘʭʘʨʦʚ, ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʤʠʢ-
ʨʦʵʣʝʤʝʥʪʦʚ, ʘʤʠʥʦʢʠʩʣʦʪ, ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚʠʪʘʤʠʥʦʚ, ʩʘʧʦʥʠʥʦʚ, ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʬʣʘ-
ʚʦʥʦʠʜʦʚ, ʠʟʦʬʣʘʚʦʥʦʠʜʦʚ, ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ ʠ ʘʣʢʘʣʦʠʜʦʚ . 

ʈʘʟʣʠʯʥʳʤʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ ʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʢʘʯʝʩʪʚʝʥ-
ʥʳʤʠ ʨʝʘʢʮʠʷʤʠ ʚ ʢʦʨʥʷʭ ʣʶʧʠʥʘ ʤʥʦʛʦʣʠʩʪʥʦʛʦ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʩʘ-
ʭʘʨʘ, ʢʨʘʭʤʘʣ, ʧʦʣʠʩʘʭʘʨʠʜʳ, ʬʣʘʚʘʥʦʠʜʳ, ʠʟʦʬʣʘʚʘʥʦʠʜʳ, ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʝ ʢʠʩʣʦʪʳ, ʜʫ-
ʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʩʘʧʦʥʠʥʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʝ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ 
ʩʳʨʴʷ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. 
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ʎʝʣʴʶ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʨʥʝʡ ʣʶ-
ʧʠʥʘ ʤʥʦʛʦʣʠʩʪʥʦʛʦ. 

ʆʙʲʝʢʪʦʤ ʠʟʫʯʝʥʠʷ ʩʣʫʞʠʣʠ ʢʦʨʥʠ L.polyphyllus, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʛʦʪʦʚʣʝʥʳ ʦʩʝʥʴʶ 
2012 ʛʦʜʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʍʘʨʴʢʦʚʘ. 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʳʨʴʷ ʠʟʫʯʘʣʠ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʘʤʠʥʦʢʠʩ-
ʣʦʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ɸɸɸ 339ʄ (ʏʝʭʠʷ). ʆʧʨʝʜʝʣʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʠ ʩʚʷʟʘʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ 
ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ ʧʦ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʝ [1]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝ-
ʥʳ ʚ ʪʘʙʣʠʮʝ. 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʢʦʨʥʷʭ ʣʶʧʠ-

ʥʘ ʧʨʝʦʙʣʘʜʘʶʪ ʩʚʦʙʦʜʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ: ʘʣʘʥʠʥ, ʣʝʡʮʠʥ, ʚʘʣʠʥ ʠ ʬʝʥʠʣʘʣʘʥʠʥ, ʘ ʩʨʝʜʠ 
ʩʚʷʟʘʥʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ ī ʘʣʘʥʠʥ, ʣʠʟʠʥ, ʪʠʨʦʟʠʥ, ʮʠʩʪʠʥ ʠ ʬʝʥʠʣʘʣʘʥʠʥ. ʂʨʦʤʝ ʪʦʛʦ, ʚʧʝʨ-
ʚʳʝ ʚ ʢʦʨʥʷʭ ʣʶʧʠʥʘ ʤʥʦʛʦʣʠʩʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ (8,7 ʤʢʄ/100 ʛ) ʠ 
ʩʚʷʟʘʥʥʳʭ (91,26 ʤʢʄ/100 ʛ) ʘʤʠʥʦʢʠʩʣʦʪ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Gimenez-Gallego G.,Thomas K.A. High-performance liquid chromatography of 
phenylthiocarbamyl-amino acids. Application to carboxyl-terminal sequencing of proteins. 
J.Chromatogr., 409 (1987) 299 - 304. 

2. ɻʫʙʘʥʦʚ ʀ. ɸ., ʂʠʩʝʣʸʚʘ ʂ. ɺ., ʅʦʚʠʢʦʚ ɺ. ʉ., ʊʠʭʦʤʠʨʦʚ ɺ. ʅ. 808. Lupinus 
polyphyllus Lindl. - ʃʶʧʠʥ ʤʥʦʛʦʣʠʩʪʥʳʡ // ʀʣʣʶʩʪʨʠʨʦʚʘʥʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʪʝʥʠʡ 
ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ. ɺ 3-ʭ ʪʦʤʘʭ. - ʄ.: ʊ-ʚʦ ʥʘʫʯ. ʠʟʜ. ʂʄʂ, ʀʥ-ʪ ʪʝʭʥʦʣʦʛ. ʠʩʩʣ, 2003. -ʊ.2. ʇʦ-
ʢʨʳʪʦʩʝʤʝʥʥʳʝ (ʜʚʫʜʦʣʴʥʳʝ: ʨʘʟʜʝʣʴʥʦʣʝʧʝʩʪʥʳʝ). - ʉ. 451. 

3. ʇʘʱʝʥʢʦ ʃ.ʇ., ʏʝʨʥʳʭ ʀ.ʇ., ʇʘʱʝʥʢʦ ɺ.ʃ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ  ʣʶʧʠʥʘ ʚ 
ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ //ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. – 2006. – ˉ 6 – ʉ. 101-102. 

ˉ 
ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʘʤʠ-
ʥʦʢʠʩʣʦʪ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʩʚʦʙʦʜʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ 
ʤʢʄ/100 ʛ 

ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʩʚʦʙʦʜʥʳʭ ʘʤʠ-
ʥʦʢʠʩʣʦʪ ʤʛ/100 

ʤʛ  
(ʚʝʩ. %) 

ʂʦʥʮʝʥʪʨʘʮʠʷ 
ʩʚʷʟʘʥʥʳʭ 

ʘʤʠʥʦʢʠʩʣʦʪ 
ʤʢʄ/100 ʛ 

ʂʦʥʮʝʥʪʨʘʮʠʷ  
ʩʚʷʟʘʥʥʳʭ ʘʤʠ-
ʥʦʢʠʩʣʦʪ ʤʛ/100 

ʤʛ  
(ʚʝʩ. %) 

1. ɸʩʧʘʨʘʛʠʥʦʚʘʷ 
ʢʠʩʣʦʪʘ 0,45 0,06 0,3 0,04 

2. ʊʨʝʦʥʠʥ  0,17 0,02 0,92 0,11 
3. ʉʝʨʠʥ  0,38 0,04 1,71 0,18 
4. ɻʣʫʪʘʤʠʥʦʚʘʷ  

ʢʠʩʣʦʪʘ   - - - - 

5. ʇʨʦʣʠʥ  - - - - 
6. ʎʠʩʪʠʥ  1 0,06 7,33 0,44 
7. ɻʣʠʮʠʥ  0,13 0,01 3,6 0,27 
8. ɸʣʘʥʠʥ  1,8 0,16 17,62 1,57 
9. ɺʘʣʠʥ  0,68 0,08 3,42 0,4 
10. ʄʝʪʠʦʥʠʥ  0,4 0,06 1,47 0,22 
11. ʀʟʦʣʝʡʮʠʥ  0,46 0,06 2,21 0,29 
12. ʃʝʡʮʠʥ 1,22 0,16 17 2,23 
13. ʊʠʨʦʟʠʥ  0,06 0,01 7,78 1,41 
14. ʌʝʥʠʣʘʣʘʥʠʥ  0,61 0,1 7,2 1,19 
15. ɻʠʩʪʠʜʠʥ 0,45 0,07 5,41 0,84 
16. ʃʠʟʠʥ  0,41 0,06 12,24 1,79 
17. ɸʤʤʠʘʢ  - - - - 
18. ɸʨʛʠʥʠʥ  0,48 0,1 3,05 0,64 

× 8,7 1,05 91,26 11,62 
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ɸʣʝʢʩʘʥʜʨʦʚʘ ɸ.ɻ., ʂʨʘʩʥʦʚʘ ɸ.ʀ. 
ʂʆʅʊʈɸʎɽʇʎʀʗ ʇʈʀ ʉɸʍɸʈʅʆʄ ɼʀɸɹɽʊɽ 

ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

ʉʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʞʝʥʱʠʥ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʤʘʪʝʨʠʥʩʪʚʘ - ʦʩʥʦʚʥʘʷ ʟʘ-
ʜʘʯʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ. ʆʜʥʠʤʠ ʠʟ ʧʫʪʝʡ ʝʝ ʨʝʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʥʝʟʘʧʣʘ-
ʥʠʨʦʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʯʠʩʣʘ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʢʨʠʤʠʥʘʣʴʥʳʭ ʘʙʦʨʪʦʚ, ʤʘʪʝʨʠʥ-
ʩʢʦʡ ʩʤʝʨʪʥʦʩʪʠ ʧʦʩʣʝ ʘʙʦʨʪʦʚ, ʦʩʦʙʝʥʥʦ ʩ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʤʘʪʝʨʠ [5]. 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʯʝʪʦʚ ɺʆɿ, ʚ ʩʪʨʫʢʪʫʨʝ ʭʨʦʥʠʯʝʩʢʠʭ ʙʦʣʝʟ-
ʥʝʡ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (ʉɼ) ʟʘʥʠʤʘʝʪ ʩʪʘʙʠʣʴʥʦʝ ʪʨʝʪʴʝ ʤʝʩʪʦ ʧʦʩʣʝ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʭ ʠ 
ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʥʳʭ ʉɼ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 150 ʤʣʥ., 
ʠʟ ʥʠʭ 80 ʤʣʥ. – ʵʪʦ ʞʝʥʱʠʥʳ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ 
ʚʳʙʦʨ ʥʘʠʣʫʯʰʝʛʦ ʤʝʪʦʜʘ ʢʦʥʪʨʘʮʝʧʮʠʠ ʫ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʙʦʣʴʥʳʭ [1]. 

ʇʦʜʙʦʨ ʠ ʥʘʟʥʘʯʝʥʠʝ ʢʦʥʪʨʘʮʝʧʮʠʠ ʞʝʥʱʠʥʘʤ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ – ʵʪʦ ʥʝʣʝʛʢʘʷ 
ʟʘʜʘʯʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʤ ʥʝʦʙʭʦʜʠʤʘ ʵʬʬʝʢʪʠʚʥʘʷ ʢʦʥʪʨʘʮʝʧʮʠʷ, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʝʝ 
ʧʦʩʣʝʜʩʪʚʠʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʝʪʩʷ ʦʧʘʩʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 
ʦʩʣʦʞʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʢʦʥʪʨʘʮʝʧʮʠʝʡ, ʪʘʢʠʭ ʢʘʢ,  ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ 
ʤʘʣʦʛʦ ʪʘʟʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʥʫʪʨʠʤʘʪʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʩʦʩʫʜʠʩʪʳʝ ʦʩ-
ʣʦʞʥʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʨʤʦʥʘʣʴʥʦʡ ʢʦʥʪʨʘʮʝʧʮʠʠ, ʧʨʦʷʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʡ, ʩʚʷʟʘʥ-
ʥʳʭ ʩ ʘʥʝʩʪʝʟʠʝʡ ʠ ʭʨʦʥʠʯʝʩʢʠʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʪʢʘʥʝʡ ʧʨʠ ʜʣʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʤ ʜʠʘʙʝ-
ʪʝ, ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʘʷ ʛʠʧʝʨʘʛʨʝʛʘʮʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʨʠʩʢʘ ʪʨʦʤʙʦʵʤʙʦʣʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝ-
ʥʠʡ, ʦʩʦʙʝʥʥʦ ʫ ʧʘʮʠʝʥʪʦʢ ʩ ʨʝʪʠʥʦʧʘʪʠʝʡ, ʥʝʬʨʦʧʘʪʠʝʡ, ʥʝʚʨʦʧʘʪʠʝʡ, ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ, ʀɹʉ 
ʠ ʜʨʫʛʠʤʠ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʝʨʠʣʠʟʘʮʠʠ. ʍʦʪʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ, ʤʘʣʦʯʠʩʣʝʥʥʳ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳ, ʢʘʢ ʥʠ ʧʘʨʘ-
ʜʦʢʩʘʣʴʥʦ, ʙʝʨʝʤʝʥʥʦʩʪʴ ʜʣʷ ʪʘʢʠʭ ʞʝʥʱʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʡ ʨʠʩʢ, ʯʝʤ ʢʦʥ-
ʪʨʘʮʝʧʮʠʷ [2]. 

ʄʝʪʦʜʳ ʢʦʥʪʨʘʮʝʧʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 
I. ʄʝʪʦʜʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʥʪʨʘʮʝʧʮʠʠ: 

- ɹʘʨʴʝʨʥʳʝ ʤʝʪʦʜʳ: ʤʝʭʘʥʠʯʝʩʢʠʝ (ʚʣʘʛʘʣʠʱʥʳʡ ʢʦʣʧʘʯʦʢ, ʧʨʝʟʝʨʚʘʪʠʚ) ʠ 
ʭʠʤʠʯʝʩʢʠʝ (ʢʨʝʤʳ, ʩʫʧʧʦʟʠʪʦʨʠʠ); 

II. ɺʥʫʪʨʠʤʘʪʦʯʥʳʝ ʩʧʠʨʘʣʠ; 
III. ɻʦʨʤʦʥʘʣʴʥʘʷ ʢʦʥʪʨʘʮʝʧʮʠʷ [4]. 

ʄʝʜʠʮʠʥʩʢʠʝ ʢʨʠʪʝʨʠʠ ʧʨʠʝʤʣʝʤʦʩʪʠ ʤʝʪʦʜʦʚ ʢʦʥʪʨʘʮʝʧʮʠʠ ʫ ʞʝʥʱʠʥ ʩ ʉɼ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʢʘʣʦʡ ʢʘʪʝʛʦʨʠʡ (ʪʘʙʣ. 1) (ɺʆɿ, ʏʝʪʚʝʨʪʦʝ ʠʟʜʘʥʠʝ, 2009 ʛ.) [3].  

ʊʘʙʣʠʮʘ 1 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʢʘʣʳ ʢʘʪʝʛʦʨʠʡ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʢʦʥʪʨʘʮʝʧʮʠʠ 

ʂʘʪʝʛʦ-
ʨʠʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʪʝʛʦʨʠʡ ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

1 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠ ʣʶʙʳʭ ʦʙ-
ʩʪʦʷʪʝʣʴʩʪʚʘʭ 

ɼʘ (ʤʝʪʦʜ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ) 

2 ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʪ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ ʢ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʶ ʤʝʪʦʜʘ 

3 ʀʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʝʢʦʤʝʥ-
ʜʫʝʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʙʦʣʝʝ 
ʧʦʜʭʦʜʷʱʝʝ ʩʨʝʜʩʪʚʦ ʢʦʥʪʨʘʮʝʧʮʠʠ ʠʣʠ ʝʛʦ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʧʘʮʠʝʥʪʢʠ 

 
ʅʝʪ (ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʥʝ ʨʝʢʦ-

ʤʝʥʜʫʝʪʩʷ) 

4 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʘʙʩʦʣʶʪʥʦ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ 
 ʇʨʠ ʉɼ ʥʘʜʦ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʤʝʪʦʜ ʢʦʥʪʨʘʮʝʧʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 
ʪʷʞʝʩʪʠ ʉɼ ʫ ʞʝʥʱʠʥʳ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2 

ɼʦʧʫʩʪʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʢʦʥʪʨʘʮʝʧʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʘʮʠʝʥʪʢʠ 
ʩʦʛʣʘʩʥʦ ʰʢʘʣʳ ʢʘʪʝʛʦʨʠʡ 

ʉʦʩʪʦʷʥʠʝ ʂʆʂ ʀʥʲʝʢʮʠʠ ʂʦʣʴʮʦ  
ʇʣʘʩʪʳʨʴ 

ʇʆʂ ʀʤʧʣʘʥ  
ʪʘʪ 

Cu-
ɺʄʉ 

ʃʅɻ-
ɺʄʉ 

ɻʝʩʪʘʮʠʦʥʥʳʡ ʉɼ ʚ ʘʥʘʤʥʝʟʝ 1  1 1 1 1 1 1 
ɹʝʟ ʧʦʨʘʞʝʥʠʷ ʩʦʩʫʜʦʚ 2 2 2 2 2 1 2 
ʅʝʬʨʦʧʘʪʠʷ / ʨʝʪʠʥʦʧʘʪʠʷ / ʥʝʡ-
ʨʦʧʘʪʠʷ 

3/4 3/4 3/4 2 2 1 2 

ɼʨʫʛʠʝ ʩʦʩʫʜʠʩʪʳʝ ʦʩʣʦʞʥʝ- ʥʠʷ 
ʠʣʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʉɼ > 20 ʣʝʪ 

3/4 3/4 3/4 2 2 1 2 

ʇʨʠʤʝʯʘʥʠʝ: ʇʆʂ – ʦʨʘʣʴʥʳʝ ʢʦʥʪʨʘʮʝʧʪʠʚʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʦʣʴʢʦ ʧʨʦʛʝʩʪʘʛʝʥ,  ʂʆʂ – 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʦʨʘʣʴʥʳʝ ʢʦʥʪʨʘʮʝʧʪʠʚʳ, ʉu-ɺʄʉ – ʤʝʜʴʩʦʜʝʨʞʘʱʠʝ ʚʥʫʪʨʠʤʘʪʦʯʥʳʝ ʩʨʝʜʩʪʚʘ, ʃʅɻ – 
ʣʝʚʦʥʦʨʛʝʩʪʨʝʣ; 1,2,3,4-ʢʘʪʝʛʦʨʠʠ ʤʝʪʦʜʦʚ ʢʦʥʪʨʘʮʝʧʮʠʠ. 

 
ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʢʦʥʪʨʘʮʝʧʮʠʠ ʧʨʠ ʉɼ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 3 [3]. 
ʊʘʙʣʠʮʘ 3 

ɺʳʙʦʨ ʤʝʪʦʜʘ ʢʦʥʪʨʘʮʝʧʮʠʠ 
ʉʦʩʪʦʷʥʠʝ ʞʝʥʱʠʥʳ, 

ʙʦʣʴʥʦʡ ʉɼ 
ʄʝʪʦʜ ʢʦʥʪʨʘʮʝʧʮʠʠ 

ʪʘʙʣʝʪʠʨʦʚʘʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ, ʤʝʩʪʥʳʝ, ʭʠʨʫʨʛʠ-
ʯʝʩʢʠʝ 

ɹʦʣʴʥʳʝ ʉɼ 1 ʪʠʧʘ, ʜʦʩ-
ʪʠʛʰʠʝ ʮʝʣʝʡ ʢʦʥʪʨʦʣʷ  
ʛʣʠʢʝʤʠʠ, ʙʝʟ ʚʳʨʘʞʝʥʥʳʭ 
ʩʦʩʫʜʠʩʪʳʭ  
ʦʩʣʦʞʥʝʥʠʡ 

ʂʦʥʪʨʘʮʝʧʪʠʚ ʩ ʜʠʥʘʤʠ-
ʯʝʩʢʠʤ ʨʝʞʠʤʦʤ  
ʜʦʟʠʨʦʚʘʥʠʷ (ʂʣʘʡʨʘ) ʠ 
ʪʨʝʭʬʘʟʥʳʝ ʦʨʘʣʴʥʳʝ ʢʦʥ-
ʪʨʘʮʝʧʪʠʚʳ 
(ʊʨʠʢʚʠʣʘʨ, ʊʨʠ – ʄʝʨʩʠ) 

ɺʘʛʠʥʘʣʴʥʳʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʢʦʥ-
ʪʨʘʮʝʧʪʠʚʳ – «ʅʦʚʘʈʠʥʛ» 
ɺʥʫʪʨʠʤʘʪʦʯʥʘʷ ʢʦʥʪʨʘʮʝʧʮʠʷ 
(ʙʝʟʫʩʳʝ ʤʝʜʴʩʦʜʝʨʞʘʱʠʝ ʚʥʫʪʨʠ-
ʤʘʪʦʯʥʳʝ ʩʧʠʨʘʣʠ – ɺʄʉ; ʃʅɻ – 
ɺʄʉ «ʄʠʨʝʥʘ») 

ɹʦʣʴʥʳʝ ʉɼ 2 ʪʠʧʘ ʚ ʩʦ-
ʩʪʦʷʥʠʠ ʢʦʤʧʝʥʩʘʮʠʠ  
ʠ ʩʫʙʢʦʤʧʝʥʩʘʮʠʠ 

ʂʦʥʪʨʘʮʝʧʪʠʚ ʩ ʜʠʥʘʤʠ-
ʯʝʩʢʠʤ ʨʝʞʠʤʦʤ  
ʜʦʟʠʨʦʚʘʥʠʷ (ʂʣʘʡʨʘ) 
•  ʂʆʂ ʩ ʵʩʪʨʘʜʠʦʣʦʤ,  ʥʠʟʢʦ-  
ʠ ʤʠʢʨʦʜʦʟʠʨʦʚʘʥ-ʥʳʝ ʢʦʤ-
ʙʠʥʠʨʦʚʘʥʥʳʝ ʆʂ,  
ʩʦʜʝʨʞʘʱʠʝ 15 – 30 ʤʢʛ ʵʪʠ-
ʥʠʣʵʩʪʨʘʜʠʦʣʘ (ɼʞʝʩ, ʃʦʛʝʩʪ, 
ʗʨʠʥʘ, ɾʘʥʥʠʥ) 

                       
- // - 

ɹʦʣʴʥʳʝ ʉɼ 2 ʪʠʧʘ ʩ ʛʠ-
ʧʝʨʪʨʠʛʣʠʮʝʨʠʜʝʤʠʝʡ 
ʠ ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʠ 
ʧʝʯʝʥʠ 

ʅʝ ʧʦʢʘʟʘʥʳ ɻʝʩʪʘʛʝʥ – ʩʦʜʝʨʞʘʱʠʝ ɺʄʉ – 
çʄʠʨʝʥʘ» 

ɹʦʣʴʥʳʝ ʉɼ 1 ʪʠʧʘ, ʥʝ ʜʦʩ-
ʪʠʛʰʠʝ ʮʝʣʝʡ  
ʢʦʥʪʨʦʣʷ ʛʣʠʢʝʤʠʠ ʠ/ʠʣʠ ʩ 
ʚʳʨʘʞʝʥʥʳʤʠ ʩʦʩʫʜʠʩ- ʪʳ-
ʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ 

ʅʝ ʧʦʢʘʟʘʥʳ ʄʝʭʘʥʠʯʝʩʢʠʝ (ʙʝʟʫʩʳʝ ʤʝʜʴʩʦ-
ʜʝʨʞʘʱʠʝ ʚʥʫʪʨʠʤʘʪʦʯʥʳʝ ʩʧʠʨʘ-
ʣʠ – ɺʄʉ; ʃʅɻ – ɺʄʉ  
çʄʠʨʝʥʘ») ʠ ʭʠʤʠʯʝʩʢʠʝ (ʩʧʨʠʥʮʝ-
ʚʘʥʠʷ) 

ɹʦʣʴʥʳʝ ʉɼ 1 ʪʠʧʘ, ʠʤʝʶ-
ʱʠʝ 2 ʠ ʙʦʣʝʝ ʜʝʪʝʡ ʠ/ʠʣʠ 
ʪʷʞʝʣʦʝ ʪʝʯʝʥʠʝ ʦʩʥʦʚʥʦʛʦ 
ʟʘʙʦʣʝʚʘʥʠʷ 

ʅʝ ʧʦʢʘʟʘʥʳ ɻʝʩʪʘʛʝʥ – ʩʦʜʝʨʞʘʱʠʝ ɺʄʉ – 
çʄʠʨʝʥʘ»;  
ɼʦʙʨʦʚʦʣʴʥʘʷ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʩʪʝ-
ʨʠʣʠʟʘʮʠʷ 
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ɿʘʢʣʶʯʝʥʠʝ. ʈʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʢʦʥʪʨʘʮʝʧʪʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʫ ʙʦʣʴʥʳʭ ʩ ʉɼ 
ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʸʪʦʤ ʪʠʧʘ, ʪʷʞʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʥʘʣʠʯʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 
ʦʩʣʦʞʥʝʥʠʡ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʠʜʝʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʢ 
ʚʳʙʦʨʫ ʤʝʪʦʜʘ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʥʫʞʥʦ ʧʦʜʭʦʜʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʦʙʝʥʥʦ ʧʨʠ 
ʩʦʧʫʪʩʪʚʫʶʱʝʤ ʟʘʙʦʣʝʚʘʥʠʠ. 

 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɹʘʣʘʙʦʣʢʠʥ ʄ.ʀ., ʂʣʝʙʘʥʦʚʘ ɽ.ʄ., ʂʨʝʤʠʥʩʢʘʷ ɺ.ʄ. ʉʠʥʜʨʦʤ ʛʠʧʝʨʛʣʠʢʝʤʠʠ – 

ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. // ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʣʝʯʝʥʠʝ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ.– 
ʄ.:ʄʝʜʠʮʠʥʘ,2002.– ʩ.345–457. 

2. ɻʨʠʛʦʨʷʥ ʆ.ʈ. ʠ ʜʨ. ʂʦʥʪʨʘʮʝʧʮʠʷ ʫ ʞʝʥʱʠʥ ʩ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1 ʠ 2 ʪʠʧʘ 
/ɻʠʥʝʢʦʣʦʛʠʷ.–2005.– 15 ʩ. 

3. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ ˉ3. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ. – ʄʦʩʢʚʘ,2011.–
ʩ.52 

4. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʢʦʥʪʨʘʮʝʧʮʠʠ (ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʇʨʠʣʝʧʩʢʦʡ ɺ.ʅ.).– ʄ., 2006.– ʩ.397. 
ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʘʙʦʨʪʦʚ. ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ.-ʄ., 2004. 
 
 

ɸʥʜʨʶʢʦʚ ʂ.ɺ., ʂʦʨʢʦʜʠʥʦʚʘ ʃ.ʄ. 
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʆʅʉʊɸʅʊ ʃʀʇʆʌʀʃʔʅʆʉʊʀ ʀ ʂʀʉʃʆʊʅʆʉʊʀ ɺ  

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʀ ʉʊʈʋʂʊʋʈʓ ɺɽʑɽʉʊɺɸ ʉ ɺʓʉʆʂʆʁ  
ʇʈʆʊʀɺʆɺʆʉʇɸʃʀʊɽʃʔʅʆʁ ɸʂʊʀɺʅʆʉʊʔʖ ɺ ʈʗɼʋ N-

ɸʈʆʀʃɸʅʊʈɸʅʀʃʆɺʓʍ ʂʀʉʃʆʊ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦʠʩʢ ʚʝʱʝʩʪʚ ʩ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢ-
ʪʠʚʥʦʩʪʴʶ ʩ ʧʦʤʦʱʴʶ ʙʳʩʪʨʦʛʦ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ [1, 2]. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʢ-
ʪʠʚʥʦʩʪʠ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʪʨʫʢʪʫʨʘ – ʘʢʪʠʚʥʦʩʪʴ (QSAR), ʢʦʪʦ-
ʨʳʝ ʷʚʣʷʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʚ ʧʦʠʩʢʝ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚ [3]. QSAR ʧʦʟʚʦʣʷʝʪ 
ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʚʝʱʝʩʪʚ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʩʠʥʪʝʟʘ.  
 ʎʝʣʴʶ ʧʨʦʚʦʜʠʤʦʛʦ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʇɺɸ) ʦʪ ʩʪʨʫʢʪʫʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʩʯʠʪʘʥʥʳʭ 
ʢʦʥʩʪʘʥʪ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʣʠʧʦʬʠʣʴʥʦʩʪʠ N-ʘʨʦʠʣʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ (8 ʩʦʝʜʠʥʝʥʠʡ). 

X
OH

O

NH

RO  
X= Br, R=C6H4(4-Cl) (I); X= Br, R=C6H4(4-Br) (II); X= Br, R=2-ʌʫʨʠʣ (III); X= I, R=C6H5 (IV); X= I, R= 
C6H4(3-NO2) (V); X= I, R=C6H4(4-Cl) (VI); X= I, R=C6H4(4-CH3) (VII); X= I, R=2-ʌʫʨʠʣ (VIII). 

  
 ʈʘʥʝʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʢʦʥʩʪʘʥʪʳ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʂʘ) ʠ ʣʠʧʦʬʠʣʴʥʦʩʪʠ (logP). ɼʣʷ ʠʭ 
ʨʘʩʯʸʪʘ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʜʝʩʢʨʠʧʪʦʨʳ: ʩʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 
ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ Ɇ(ɽ), ʧʦʪʝʥʮʠʘʣʘ Ɇ(ű) ʠ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʳ ʟʘʨʷʜʘ Ɇ(|q|) ʥʘ ʘʪʦʤʘʭ 
ʢʠʩʣʦʨʦʜʘ, ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ. ʂʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʳ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʠʤ 
ʤʝʪʦʜʦʤ ʈʄ3, ʧʦʣʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʛʝʦʤʝʪʨʠʠ ʤʦʣʝʢʫʣ, ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Gaussian 03. 
ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ ʧʨʦʮʝʥʪʘʭ ʪʦʨʤʦʞʝʥʠʷ 
ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʸʢʘ ʯʝʨʝʟ 4 ʯʘʩʘ, ʘ ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ ʇɺɸʵʢʩʧ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʦ ʯʝʨʝʟ 3 ʠ 
5 ʯʘʩʦʚ, ʚʟʷʣʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ. 
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 ʉ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Statistica 6 ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʚ ʭʦʜʝ ʢʦʪʦ-
ʨʦʛʦ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 2 ʧʝʨʝʤʝʥʥʳʝ logP ʠ ʨʂʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ 3 ʫʨʘʚʥʝ-
ʥʠʷ ʩʚʷʟʠ ʇɺɸ ʩ logP ʠ ʨʂʘ: ʜʚʘ ʦʜʥʦʧʘʨʘʤʝʪʨʦʚʳʭ ʠ ʜʚʫʭʧʘʨʘʤʝʪʨʦʚʦʝ. ʇʦʣʫʯʝʥʥʳʝ ʫʨʘʚ-
ʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʇɺɸ ʩ logP ʠ ʨʂʘ N-ʘʨʦʠʣʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ 
 

ˉ ʂʦʨʨʝʣʷʮʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ N R F S p 
1 ʇɺɸʨʘʩʩʯ.1 = 76,67 – 17,76 × logP 8 0,436 1,41 11,38 0,2796 
2 ʇɺɸʨʘʩʩʯ.2 = –56,46 + 16,09 × pKa 8 0,792 10,10 7,72 0,0191 
3 ʇɺɸʨʘʩʩʯ.3 = – 10,91 – 16,24 × logP + 

+ 15,70 × pKa 
8 0,886 9,19 6,40 0,0211 

 
 ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʦʜʥʦʧʘʨʘʤʝʪʨʦʚʳʭ ʫʨʘʚʥʝʥʠʡ 1 ʠ 2, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʦʦʪʚʝʪʩʪ-
ʚʝʥʥʦ ʢʦʥʩʪʘʥʪʳ ʣʠʧʦʬʠʣʴʥʦʩʪʠ ʠ ʢʠʩʣʦʪʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 
(R) 2 ʫʨʘʚʥʝʥʠʷ ʚʳʰʝ ʚ 2 ʨʘʟʘ, ʘ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ ʚ 7 ʨʘʟ. ɿʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʩʪʘʥʦʚʠʪʩʷ R 
(0,886) ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ (S=6,40) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭʧʘʨʘ-
ʤʝʪʨʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ 3, ʚ ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʥʩʪʘʥʪʳ ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʣʠʧʦʬʠʣʴʥʦʩʪʠ. 
ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʝʣʠʯʠʥʳ ʨ ʚ ʪʨʸʭ ʫʨʘʚʥʝʥʠʷʭ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩ 0,2796; 
0,0211 ʜʦ 0,0191, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʠʙʦʣʴʰʝʡ ʟʥʘʯʠʤʦʩʪʠ ʫʨʘʚʥʝʥʠʡ 2 ʠ 3. 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʥʦʚʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝ-
ʥʠʡ ʚ ʨʷʜʫ N- ʘʨʦʠʣʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ. 
  
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Kubinyi, H. QSAR: Hansch Analisys and Related Approaches / H. Kubinyi, Wiley-VCH, 
Weinheim. – 1993. – pp. 21 – 56. 

2. Nereide Stela S. M., Socrates Cabral De H. C., Irwin Rose A. De M. Automated search for 
potentially active compounds by using cluster trees // Eur. J. Med. Chem. – No. 34. – 1999. – PP. 
83ī92. 

3. ʂʦʨʢʦʜʠʥʦʚʘ ʃ.ʄ., ɸʥʜʨʶʢʦʚ ʂ.ɺ., ɺʝʡʭʤʘʥ ɻ.ɸ. ʠ ʜʨ. // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫ-
ʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. – ˉ3. – 2013. URL: www.science-education.ru/109-9397. 
 
 

ɸʭʤʝʪʦʚʘ ʆ.ɺ., ʃʫʢʰʘ ɽ.ɸ., ʇʦʛʦʜʠʥ ʀ.ʉ. 
ʆʇʈɽɼɽʃɽʅʀɽ ɸɻʃʀʂʆʅʆɺ ʌʃɸɺʆʅʆʀɼʆɺ ɺ ʊʈɸɺɽ ACONOGONON 

DIVARICATUM L ʂʋʃʔʊʀɺʀʈʋɽʄʆɻʆ ʄɽʊʆɼʆʄ ɺʕɾʍ 
ɻɹʆʋ ɺʇʆ ʆʤɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʌ, ʛ. ʆʤʩʢ, ʈʦʩʩʠʷ 

 
Aconogonon (Polygonum) divaricatum L (ʪʘʨʘʥ ʨʘʩʪʦʧʳʨʝʥʥʳʡ, ʛʦʨʝʮ ʨʘʩʪʦʧʳʨʝʥʥʳʡ) – 

ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ,  ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʝʤʝʡʩʪʚʘ Polygonaceae, ʨʦʜʘ 
Aconogonon (Meissn.) Reichend. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ɿʘʙʘʡʢʘʣʴʝ [1, 3]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ A. divaricatum L ʫʩʧʝʰʥʦ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʤʩʢʦʡ ʦʙ-
ʣʘʩʪʠ  ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʳʩʦʢʦʧʨʦʪʝʠʥʦʚʦʛʦ ʢʦʨʤʘ ʜʣʷ ʞʠʚʦʪʥʳʭ [2]. 

ʅʘʣʠʯʠʝ ʦʙʰʠʨʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʭ ʠ ʷʜʦʚʠʪʳʭ 
ʚʝʱʝʩʪʚ ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʢʘʢ ʚʩʝʛʦ ʨʦʜʘ Aconogonon ʚ ʮʝʣʦʤ, ʜʝʣʘʝʪ ʪʘʨʘʥ ʨʘʩʪʦʧʳʨʝʥʥʳʡ 
ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʘʩʪʝʥʠʝʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ Aconogonon divaricatum L  ʧʨʦʚʦʜʠʣʦʩʴ ʚ 70-80 ʛʛ. ʍʍ 
ʚʝʢʘ. ʉʚʝʜʝʥʠʷ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʥʘʜ-
ʟʝʤʥʦʡ ʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʥʦʩʷʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʦʨʝʮ ʨʘʩʪʦʧʳʨʝʥʥʳʡ ʥʘʢʘʧʣʠʚʘʝʪ ʜʫʙʠʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ, ʬʣʘʚʦʥʦʠʜʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʘʪʝʭʠʥʳ, ʩʘʧʦʥʠʥʳ, ʚʠʪʘʤʠʥʳ. ʉʨʝʜʠ 
ʤʥʦʛʦʦʙʨʘʟʠʷ ʢʣʘʩʩʦʚ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʬʣʘʚʦʥʦʠʜʳ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ɹɸɺ) ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [1].  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʘʛʣʠʢʦʥʦʚ ʬʣʘʚʦʥʦʠʜʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 
ʪʨʘʚʳ Aconogonon divaricatum L ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ. ʉʳʨʴʝ ʙʳʣʦ ʩʦʙʨʘʥʦ ʚ 2013 ʛ. ʚ ʬʘʟʫ ʤʘʩ-
ʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʆʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠ-
ʚʝʨʩʠʪʝʪʘ. ʉʫʰʢʫ ʩʳʨʴʷ ʧʨʦʠʟʚʦʜʠʣʠ ʚʦʟʜʫʰʥʦ-ʪʝʥʝʚʳʤ ʩʧʦʩʦʙʦʤ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʯʥʫʶ ʥʘʚʝʩʢʫ ʩʳʨʴʷ (ʦʢʦʣʦ 1ʛ), ʧʨʦʭʦʜʷʱʝʛʦ ʩʢʚʦʟʴ 
ʩʠʪʦ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 1 ʤʤ, ʧʦʤʝʱʘʣʠ ʚ ʢʦʣʙʫ ʥʘ 250 ʤʣ, ʜʦʙʘʚʣʷʣʠ 100 ʤʣ ʩʤʝʩʠ 95% 
ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʠ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ, ʩʦʝʜʠʥʷʣʠ ʢʦʣʙʫ ʩ 
ʦʙʨʘʪʥʳʤ ʭʦʣʦʜʠʣʴʥʠʢʦʤ, ʠ ʧʨʦʚʦʜʠʣʠ ʵʢʩʪʨʘʢʮʠʶ ɹɸɺ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʢʠʧʝʥʠʠ ʥʘ ʚʦʜʷ-
ʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʛʠʜʨʦʣʠʟ ʬʣʘʚʦʥʦʠʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʣʠ-
ʢʦʟʠʣʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ, ʟʘʪʝʤ ʠʟʚʣʝʯʝʥʠʝ ʧʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ 
ʬʠʣʴʪʨ. ʇʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʧʦʩʣʝ ʬʠʣʴʪʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ɺʕɾʍ-ʘʥʘʣʠʟʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʞʠʜʢʦʩʪʥʳʡ ʭʨʦʤʘʪʦʛʨʘʬ Shimadzu LC-20 Prom-
inence ʩ ʜʠʦʜʥʦ-ʤʘʪʨʠʯʥʳʤ ʜʝʪʝʢʪʦʨʦʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʘʥʘʣʠʟʘ ʚ ʧʨʦʛʨʘʤʤʝ LC Solutions. ʍʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʝʣʠ ʚ ʩʠʩʪʝʤʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 
ʘʮʝʪʦʥʠʪʨʠʣ-ʚʦʜʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 70:30 ʧʨʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 0,5 ʤʣ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩʦʝʜʠʥʝʥʠʡ ʬʣʘʚʦʥʦʠʜʥʦʡ ʧʨʠʨʦʜʳ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 
ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ «ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʥʠʷ» ʠ «ɚmax» (ʪʘʙʣ.1) [4,5]. 

ʊʘʙʣʠʮʘ 1 
ʌʣʘʚʦʥʦʠʜʳ ʛʠʜʨʦʣʠʟʘʪʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ Aconogonon divaricatum L 

ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ 

ˉ ʧʠʢʘ 
 

ɺʨʝʤʷ  
ʫʜʝʨʞʠʚʘʥʠʷ 

(tR), ʤʠʥ. 

ʄʘʢʩʠʤʫʤʳ 
ʧʦʛʣʦʱʝʥʠʷ 

(ɚmax), ʥʤ 
ʌʣʘʚʦʥʦʠʜ 

1 12,16 254,350 ʂʚʝʨʮʠʪʨʠʥ 
2 12,76 266, 353 5-ʤʝʪʠʣʢʝʤʧʬʝʨʦʣ 
3 12,97 274, 359 ʘʛʣʠʢʦʥ ʠʣʠ ʤʦʥʦʛʣʠʢʦʟʠʜ ʬʣʘʚʦʥʦʣʘ  
4 13,46 254,370 ʂʚʝʨʮʝʪʠʥ 
5 13,99 267,364 ʂʝʤʧʬʝʨʦʣ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʚ ʪʨʘʚʝ ʛʦʨʮʘ ʨʘʩʪʦʧʳ-
ʨʝʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʘʛʣʠʢʦʥʦʚ ʧʨʦʠʟʚʦʜʥʳʭ ʬʣʘʚʦʥʦʣʘ ʠ ʛʣʠʢʦʟʠʜʘ 
ʢʚʝʨʮʠʪʨʠʥʘ, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʘʣʩʷ ʫʩʪʦʡʯʠʚʳʤ ʢ ʢʠʩʣʦʪʥʦʤʫ ʛʠʜʨʦʣʠʟʫ. 
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ɹʦʷʨʰʠʥʦʚ ɺ.ɼ., ʄʠʭʘʣʝʚ ɸ.ʀ., ʅʦʚʠʢʦʚʘ ɺ.ɺ., ɺʘʩʠʣʴʝʚ ɼ.ʖ. 
ʉʀʅʊɽɿ ɸʄʀɼʆɺ ʇʀʈʀɼʀʅ-2-ʂɸʈɹʆʅʆɺʆʁ ʂʀʉʃʆʊʓ 

ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

ɿʘʜʘʯʝʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦ-
ʝʜʠʥʝʥʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʧʝʭʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʜʦʩʪʠʛʥʫʪʳʝ ʚʦ ʤʥʦʛʦʤ, ʙʣʘʛʦ-
ʜʘʨʷ ʨʘʟʚʠʪʠʶ ʭʠʤʠʯʝʩʢʦʡ ʥʘʫʢʠ, ʚʦʧʨʦʩ ʧʦʠʩʢʘ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʠ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ 
ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʜ-
ʭʦʜʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ, ʧʦʠʩʢ ʩʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ 
ʩʪʨʫʢʪʫʨʥʳʭ ʘʥʘʣʦʛʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʥʦʚʥʦʛʦ ʦʙ-
ʤʝʥʘ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʚʦʣʶʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
ʧʨʠʦʙʨʝʣʠ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʚ ʩʘʤʦʤ ʦʨʛʘʥʠʟʤʝ, ʪʘʢ ʠ ʚ ʵʢʦʩʠʩʪʝʤʝ.  

ɿʘʯʘʩʪʫʶ ʚ ʩʪʨʫʢʪʫʨʝ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʟʘʢʣʶʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʚʷʟʠ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʭʠʤʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʚʝʱʝʩʪʚʘ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʦ ʬʠʟʠʦʣʦʛʠʯʝ-
ʩʢʠʭ ʵʬʬʝʢʪʘʭ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʠʥʪʝʟ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ.  

ʊʘʢ, ʧʣʝʩʥʝʚʝʣʳʡ ʛʨʠʙ Fusarium oxysporum ʩʦʜʝʨʞʠʪ ʧʨʦʠʟʚʦʜʥʦʝ ʧʠʨʠʜʠʥ-2-
ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʘ ʠʤʝʥʥʦ, ʬʫʟʘʨʠʥʦʚʫʶ ʢʠʩʣʦʪʫ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ, 
ʠʥʩʝʢʪʠʮʠʜʥʦʡ, ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʟʘ ʩʯʝʪ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʢʣʝʪʦʯʥʦʡ ʧʨʦʣʠʬʝʨʘ-
ʮʠʠ ʠ ʥʘʨʫʰʝʥʠʷ ʩʠʥʪʝʟʘ ɼʅʂ [1,2].   

ʉ ʮʝʣʴʶ ʧʦʠʩʢʘ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦ-
ʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʥʳʭ ʧʠʨʠʜʠʥ-2-ʢʘʨʙʦʥʦʚʦʡ (ʧʠʢʦʣʠʥʦʚʦʡ) ʢʠʩʣʦʪʳ, 
ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʘʤʝʱʝʥʥʳʝ  ʘʤʠʜʳ ʜʘʥʥʦʡ ʢʠʩʣʦʪʳ ʧʦ ʩʭʝʤʝ. 

N OH
O

C

1) + SOCl2
2)  R NH2 (Et)3N

N NH

O
C  R

+ +

 
          1–6 
 ɻʜʝ R = ʉ6ʅ4Br-4 (1); R = ʉ6ʅ4Cl-4 (2); R= ʉ6ʅ3Cl2-2,4 (3); R = ʉ6ʅ4I-4 (4);     
        R= ʉ6ʅ4CH3-2 (5); R =ʉ6ʅ4CH3-4 (6)  

 
 ʇʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (1–6) - ʵʪʦ ʙʝʩʮʚʝʪʥʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʥʝʨʘʩʪʚʦ-
ʨʠʤʳʝ ʚ ʚʦʜʝ ʠ ʨʘʩʪʚʦʨʠʤʳʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚ ʜʠʦʢʩʘʥʝ ʠ ɼʄʌɸ. ʉʪʨʫʢʪʫʨʘ ʩʦʝʜʠʥʝʥʠʡ 
ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ.  
 ʆʙʱʘʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫʯʝʥʠʷ ʘʤʠʜʦʚ ʧʠʨʠʜʠʥ-2-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (1–6): 

 ʂ 1,23 ʛ (0,01 ʤʦʣʴ) ʧʠʨʠʜʠʥ-2-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʨʠʙʘʚʣʷʶʪ   20-30 ʤʣ ʪʠʦʥʠʣ-
ʭʣʦʨʠʜʘ ʠ ʥʘʛʨʝʚʘʶʪ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ 3 ʯʘʩʘ. ʀʟʙʳʪʦʢ ʪʠʦʥʠʣʭʣʦʨʠʜʘ ʦʪʛʦʥʷʶʪ ʚ ʚʘʢʫʫʤʝ. ʂ 
ʦʭʣʘʞʜʝʥʥʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʝ ʧʨʠʙʘʚʣʷʶʪ (0,01 ʤʦʣʴ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʤʠʥʘ, ʨʘʩʪʚʦ-
ʨʝʥʥʦʛʦ ʚ 40-50 ʤʣ ʙʝʥʟʦʣʘ ʠ 3-4-ʤʣ ʪʨʠʵʪʠʣʘʤʠʥʘ. ʈʝʘʢʮʠʦʥʥʫʶ ʤʘʩʩʫ ʥʘʛʨʝʚʘʶʪ ʥʘ ʚʦʜʷ-
ʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ. ɹʝʥʟʦʣ ʠ ʣʝʪʫʯʠʝ ʧʨʦʜʫʢʪʳ ʦʪʛʦʥʷʶʪ ʩ ʚʦʜʷʥʳʤ ʧʘʨʦʤ. ʆʩʪʘʪʦʢ 
ʦʙʨʘʙʘʪʳʚʘʶʪ 10 % ʨʘʩʪʚʦʨʦʤ NaHCO3, ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʳʚʘʶʪ ʠʟ ʜʠ-
ʦʢʩʘʥʘ. ɺʳʭʦʜʳ ʮʝʣʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʡ ʩʦʩʪʘʚʣʷʶʪ 71-92 %. 
 ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟʫʯʝʥʘ ʩʦʛʣʘʩʥʦ ʤʝʪʦ-
ʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ «ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ (ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦ-
ʚʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ» [3] ʤʝʪʦʜʦʤ ʜʚʫʢʨʘʪʥʳʭ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʞʠʜʢʦʡ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʩʪ-ʰʪʘʤʤʘʤ S. aureus ATTC 6538-P ʠ E. coli. ʠ ATCC 
25922. ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝʣʝʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ (ʄʇʂ), ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ-ʵʪʘʣʦʥʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʵʪʘʢʨʠʜʠʥʘ ʣʘʢʪʘʪ.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʘʤʠʜʳ ʧʠʨʠʜʠʥ-2-
ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (2–4) ʧʦʢʘʟʘʣʠ ʩʣʘʙʫʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʠʭ ʤʠʥʠʤʘʣʴʥʦ 
ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʄʇʂ) ʩʦʩʪʘʚʣʷʝʪ 500-1000 ʤʢʛ/ʤʣ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʡ 
ʵʪʘʢʨʠʜʠʥʘ ʣʘʢʪʘʪʘ.  

4-ɹʨʦʤʘʥʠʣʠʜ ʩʦʝʜʠʥʝʥʠʝ (1)  ʧʨʦʷʚʣʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʄʇʂ 250  ʤʢʛ/ʤʣ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʟʦʣʦʪʠʩʪʦʛʦ ʩʪʘʬʠʣʦʢʦʢʢʘ, ʠ ʨʘʚʥʦʡ 500 ʤʛ/ʤʣ – ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ.  

 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʆʩʥʦʚʳ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ / ʉʦʣʜʘʪʝʥʢʦʚ ɸ.ʊ., ʂʦʣʝʜʠʥʘ 
ʅ.ʄ., ʐʝʥʜʨʠʥ ʀ.ɺ. – ʄ. ʍʠʤʠʷ. -2001. -192 ʩ. 
2. Stipanovic R. D., Wheeler M. H. et al. / Nuclear magnetic resonance (NMR) studies on the 
biosynthesis of fusaric acid from Fusarium oxysporum f. sp. vasinfectum // J. Agric. Food Chem. -
2011. -ˉ 59. -ʈ. 5351–5356. 
3. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ (ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ / ʧʦʜ ʦʙʱʝʡ ʨʝʜ. ʈ.ʋ.  ʍʘʙʨʠʝʚʘ ʀʟʜ.  2-ʝ, ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ʄ.: 
ʄʝʜʠʮʠʥʘ. -2005. -ʉ. 515 – 531. 
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ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ GMP, ʢʦʪʦʨʳʝ ʥʘʯʥʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʩ 1 ʷʥʚʘʨʷ 2014 
ʛʦʜʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʵʢʩʧʝʨʪʠʟʝ ʠ ʢʦʥʪʨʦʣʝ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʝʪʦʜʳ 
ʜʦʣʞʥʳ ʙʳʪʴ ʚʘʣʠʜʠʨʦʚʘʥʳ [1, 2]. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 
ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʜʩʯʝʪʘ ʩʦʜʝʨʞʘʥʠʷ ʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ [3, 4]. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʩʨʝʜʩʪʚʝ (ʃʉ), ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʝʤʦʥʩʪʨʠʨʦ-
ʚʘʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʪʝʩʪ-ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʠʩʧʳʪʫʝ-
ʤʦʤ ʦʙʨʘʟʮʝ [5].ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʯʘʰʝʯʥʳʝ ʘʛʘʨʦʚʳʝ ʤʝʪʦʜʳ - ʛʣʫʙʠʥʥʳʡ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʛʣʫʙʠʥʥʳʡ [5]. 

ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʣʠ  ʩʫʙʩʪʘʥʮʠʶ ʣʘʢʪʦʮʠʜ, ʦʪ-
ʥʦʩʷʱʫʶʩʷ ʢ ʢʘʪʝʛʦʨʠʠ 2.2. [5]. ɺʩʷ ʧʨʦʮʝʜʫʨʘ ʦʮʝʥʢʠ ʧʨʠʛʦʜʥʦʩʪʠ ʤʝʪʦʜʘ ʧʦʣʥʦʩʪʴʶ ʚʦʩ-
ʧʨʦʠʟʚʦʜʠʪ ʧʨʦʮʝʩʩ ʨʝʘʣʴʥʦʛʦ ʪʝʩʪʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʥʘʣʦʛʠʯʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʦʚ, 
ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʘʥʪʠ-
ʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʩʫʙʩʪʘʥʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʪʝʩʪ-ʰʪʘʤʤʦʚ ʤʠʢʨʦʦʨ-
ʛʘʟʤʦʚ Bacillus subtilis ATCC 6633, Candida albicans ATCC 10231, Aspergillus brasiliensis 
ATCC 16404 ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʙʩʪʘʥʮʠʷ ʥʝ ʦʙʣʘʜʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ ʚ ʫʩʣʦʚʠʷʭ 
ʘʥʘʣʠʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ. ɼʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʃʉ ʧʨʠʤʝʥʷʣʠ 
ʚʟʚʝʩʠ ʪʝʩʪ-ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 24-ʯʘʩʦʚʫʶ ʢʫʣʴʪʫʨʫ 
ʉ.albicans ɸʊʉʉ 10231 ʩʤʳʚʘʣʠ ʩʪʝʨʠʣʴʥʳʤ 0,9% ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ ʠ ʜʦʚʦʜʠʣʠ 
ʚʟʚʝʩʴ ʜʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 107 ʂʆɽ/ʤʣ, ʠʩʧʦʣʴʟʫʷ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʪʠʯʝʩʢʠʡ 
ʩʪʘʥʜʘʨʪ ʤʫʪʥʦʩʪʠ 10 ɽɼ [6]. ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʚʟʚʝʩʝʡ ʜʝʣʘʣʠ ʨʷʜ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʢ 5×102 ʂʆɽ/ʤʣ. ʂʫʣʴʪʫʨʳ Bacillus 
subtilis ATCC 6633, Aspergillus brasiliensis ATCC 16404 ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʘʟʚʝʜʝʥʠʡ 
ʜʦʚʦʜʠʣʠ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 103 ʂʆɽ/ʤʣ ʠ 5×102 ʂʆɽ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʧʨʝʜʝʣʷʣʠ ʬʘʢʪʠ-
ʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦ ʚʟʚʝʩʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʤʝʪʦʜʦʤ ʧʦʩʝʚʘ ʥʘ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ɻʦʪʦʚʠʣʠ ʨʘʙʦʯʝʝ ʨʘʟʚʝʜʝʥʠʝ ʩʫʙʩʪʘʥʮʠʠ 1:10 ʚ ʨʘʩʪʚʦʨʝ ʥʘ-
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ʪʨʠʷ ʭʣʦʨʠʜʘ 0.9% ʠʟʦʪʦʥʠʯʝʩʢʠʡ. ʇʨʦʠʟʚʦʜʠʣʠ ʢʦʥʪʘʤʠʥʘʮʠʶ ʩʫʙʩʪʘʥʮʠʠ ʩʤʝʩʴʶ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ B. subtilis, C. albicans, Aspergillus brasiliensis, ʪʘʢ ʯʪʦʙʳ ʚ ʢʦʥʝʯʥʦʡ ʚʟʚʝʩʠ ʩʦʜʝʨ-
ʞʘʣʦʩʴ 1×104, 5×103, 5×103 ʂʆɽ/ʤʣ. ɼʘʣʝʝ ʚʳʩʝʚʘʣʠ ʠʥʦʢʫʣʠʨʦʚʘʥʥʳʡ ʦʙʨʘʟʝʮ ʥʘ ʪʨʠʧʪʠʢʘ-
ʟʦ-ʩʦʝʚʳʡ ʘʛʘʨ (TSA) ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʙʘʢʪʝʨʠʡ ʠ ʉʘʙʫʨʦ ʘʛʘʨ (SDCA) ʜʣʷ ʢʫʣʴʪʠʚʠʨʦ-
ʚʘʥʠʷ ʛʨʠʙʦʚ (ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ ɹʠʦʤʝʨʴʝ, ʌʨʘʥʮʠʷ). ʇʦʩʝʚʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘ-
ʪʫʨʝ (32,5±2,5) 0ʉ. ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʯʝʨʝʟ 48 ʯʘʩʦʚ. ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ (ʙʝʟ 
ʧʨʝʧʘʨʘʪʘ) ʩʦʜʝʨʞʘʣ ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʩʪ-ʰʪʘʤʤʦʚ: A. brasiliensis 27±4 ʂʆɽ/ʤʣ 
(ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 50 ʂʆɽ/ʤʣ), B. subtilis 102±5 ʂʆɽ/ʤʣ ʧʨʝʧʘʨʘʪʘ (ʪʝʦʨʝʪʠʯʝʩʢʦʝ 
ʢʦʣʠʯʝʩʪʚʦ 100 ʂʆɽ/ʤʣ), C. albicans 32±1 ʂʆɽ/ʤʣ (ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 50 ʂʆɽ/ʤʣ). 

ʇʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʫʯʠʪʳʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʝʚʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʦʛʦ ʦʙ-
ʨʘʟʮʘ. ʅʘ ʯʘʰʢʘʭ ʩ ʪʨʠʧʪʠʢʘʟʦ-ʩʦʝʚʳʤ ʘʛʘʨʦʤ ʚʠʟʫʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʠ ʫʯʝʩʪʴ ʢʦʣʠ-
ʯʝʩʪʚʦ ʢʦʣʦʥʠʡ A. brasiliensis. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʩʣʝ ʧʦʩʝʚʘ 
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʛʣʫʙʠʥʥʳʤ ʤʝʪʦʜʦʤ ʩʣʝʜʫʶʱʠʝ: 28±5 ʂʆɽ A. brasiliensis ʚ 1ʛ ʧʨʝʧʘʨʘ-
ʪʘ, ʘ ʧʦʩʣʝ ʧʦʩʝʚʘ ʛʣʫʙʠʥʥʳʤ ʤʝʪʦʜʦʤ - 27±7 ʂʆɽ/ ʛ ʧʨʝʧʘʨʘʪʘ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘ-
ʪʘʤ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʇʦʩʣʝ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ B. subtilis ʠ  C. albicans, ʚʳʨʦʩʰʠʭ ʥʘ 
ʪʨʠʧʪʠʢʘʟʦ-ʩʦʝʚʦʤ ʘʛʘʨʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʫʤʤʘ ʚʳʨʦʩʰʠʭ ʢʦʣʦʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʩʫʤʤʝ ʢʦʣʦʥʠʡ, ʚʳʨʦʩʰʠʭ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʧʨʦʙʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʝʚʘ ʩʤʝʩʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-
ʥʳʤ ʛʣʫʙʠʥʥʳʤ ʤʝʪʦʜʦʤ - 123±1 ʂʆɽ/ʛ ʧʨʝʧʘʨʘʪʘ, ʛʣʫʙʠʥʥʳʤ ʤʝʪʦʜʦʤ - 124±4 ʂʆɽ/ʛ ʧʨʝ-
ʧʘʨʘʪʘ.  

ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ SDCA ʷʚʣʷʝʪʩʷ ʩʝʣʝʢʪʠʚʥʦʡ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʜʨʦʞʞʝʚʳʭ ʠ ʧʣʝʩ-
ʥʝʚʳʭ ʛʨʠʙʦʚ.  ʂʦʣʦʥʠʠ ʧʣʝʩʥʝʚʳʭ ʛʨʠʙʦʚ ʣʝʛʢʦ ʦʪʣʠʯʠʤʳ ʦʪ ʢʦʣʦʥʠʡ ʜʨʦʞʞʝʚʳʭ ʛʨʠʙʦʚ,  
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʫʯʝʪ ʢʘʞʜʦʛʦ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ ʦʪʜʝʣʴʥʦ. ɼʘʥʥʳʝ ʢʦʣʠʯʝʩʪ-
ʚʝʥʥʦʛʦ ʫʯʝʪʘ ʛʨʠʙʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʛʣʫʙʠʥʥʳʤ ʤʝʪʦʜʦʤ ʩʣʝʜʫʶʱʠʝ: C. albicans 26±2 ʂʆɽ/ʛ, 
A. brasiliensis 24±5 ʂʆɽ/ʛ, ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʤʝʪʦʜʘ 27±2 ʂʆɽ/ ʛ ʠ  
26±1ʂʆɽ/ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʠʥʦʢʫʣʠʨʦʚʘʥʥʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʨʦʩʰʠʭ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʩʨʝʜʘʭ ʙʝʟ 
ʧʨʝʧʘʨʘʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʮʝ-
ʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʵʢʩʧʝʨʪʠʟʳ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 
ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʢʦʥʪʘʤʠʥʘʮʠʷ ʠʟʫʯʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʩʤʝʩʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʦʢʘʟʳʚʘʝʪ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʙʘʢʪʝʨʠʡ ʠ ʛʨʠʙʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʙʨʘʟʮʘ ʣʝʢʘʨʩʪ-
ʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʘ ʪʘʢ ʞʝ ʚʳʜʝʣʝʥʠʝ  ʦʪʜʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʩʤʝʩʠ ʠ ʠʭ ʢʦʣʠʯʝʩʪ-
ʚʝʥʥʳʡ ʫʯʝʪ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʢʘ-
ʪʝʛʦʨʠʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 
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ɹʫʣʘʪʦʚʘ ʀ.ɸ. 
ʌɸʈʄɸʂʆɻʅʆʉʊʀʏɽʉʂʆɽ ʀʉʉʃɽɼʆɺɸʅʀɽ ʅɸɼɿɽʄʅʆʁ ʏɸʉʊʀ  

ʇɽʃɸʈɻʆʅʀʀ ɿʆʅɸʃʔʅʆʁ (PELARGONIUM ZONALE L. HER.) 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ʆʙʰʠʨʥʳʡ ʨʦʜ  ʈʝ1ʘrgʦnium L. ʩʝʤʝʡʩʪʚʘ Gʝʛaniʘʩʝʘʝ ʚʢʣʶʯʘʝʪ 250 ʚʠʜʦʚ. ʈʦʜʠʥʦʡ 

ʧʝʣʘʨʛʦʥʠʠ ʷʚʣʷʝʪʩʷ ʂʘʧʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʖʞʥʦʡ ɸʬʨʠʢʠ. ɺ  XVII ʚʝʢʝ ʇʝʣʘʨʛʦʥʠʠ ʙʳʣʠ ʟʘ-
ʚʝʟʝʥʳ ʚ ɽʚʨʦʧʫ, ʘ ʟʘʪʝʤ ʚ ʉʐɸ, ʠ ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʢʫʣʴʪʫʨʫ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʳʝ ʠ ʵʬʠʨʦʤʘʩ-
ʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ [1, 2]. 

ʃʠʩʪʴʷ ʩʚʝʞʠʝ P. zonale ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʝ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ 
ʨʘʩʪʝʥʠʷ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʳʨʴʝʚʦʡ ʙʘʟʦʡ. ʇʨʠ ʩʦʟʜʘʥʠʠ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ.   
ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ P. zonale, ʠʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʩ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʬʠʪʦʧʨʝʧʘʨʘʪʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʮʚʝʪʠʷ ʠ ʣʠʩʪʴʷ, ʩʦʙʨʘʥʥʳʝ ʚ ʬʘʟʝ 

ʮʚʝʪʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʛʦ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʪʨʘʚʷʥʠʩʪʦʛʦ ʨʘʩʪʝʥʠʷ Pelargonium  zonale, ʩʝʤ. 
Geraniaceae.  

ʉʳʨʴʝ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʚʝʞʝʝ. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʩʪʦʡʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 40% ʢʦʥʮʝʥʪʨʘʮʠʠ.  
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫ-

ʧʠʣʦ ʚʩʸ ʨʘʩʪʝʥʠʝ ʮʝʣʠʢʦʤ ʧʝʣʘʨʛʦʥʠʠ ʟʦʥʘʣʴʥʦʡ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣ ʠʟʛʦʪʦʚʣʝʥ ʧʨʝʧʘʨʘʪ ʧʝʣʘʨʛʦʥʠʠ 

ʟʦʥʘʣʴʥʦʡ ʣʠʩʪʘ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʤʝʱʝʥʥʳʡ ʤʝʞʜʫ ʜʚʫʤʷ ʩʪʝʢʣʘʤʠ (ʧʨʝʜʤʝʪʥʳʤ ʠ ʧʦʢʨʦʚ-
ʥʳʤ), ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʭʣʦʨʘʣʛʠʜʨʘʪ. ʇʝʣʘʨʛʦʥʠʠ ʟʦʥʘʣʴʥʦʡ ʥʘʩʪʦʡʢʫ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʤʘ-
ʮʝʨʘʮʠʠ [3]. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʳʨʴʷ ʠ ʵʢʩʪʨʘʛʝʥʪʘ ʙʳʣ ʧʨʦʚʝ-
ʜʝʥ ʘʥʘʣʠʟ ʥʘ ʥʘʣʠʯʠʝ ʘʣʢʘʣʦʠʜʦʚ ʚ ʩʚʝʞʝʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʱʝʘʣʢʘ-
ʣʦʠʜʥʳʭ ʦʩʘʜʠʪʝʣʴʥʳʭ ʨʝʘʢʪʠʚʦʚ [4, 5]. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʵʪʘʥʦʣʘ, ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ, 
ʦʙʱʝʡ ʟʦʣʳ, ʟʦʣʳ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ, ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ 
[6]. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠʟʚʣʝʯʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʫʤʤʝ ʦʢʠʩʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʤʝʪʦʜʦʤ 
ʧʝʨʤʘʥʛʘʥʘʪʦʤʝʪʨʠʠ [7]. ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʘ-
ʩʪʦʡʢʝ, ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʷ ʭʨʦʤʘʪʦʛʨʘʬʠ-
ʯʝʩʢʠʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ [8, 9]. ɻʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʫ 
ʥʝʣʠʥʝʡʥʳʭ ʢʨʳʩ ʥʘ ʬʦʥʝ ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʘʣʣʦʢʩʘʥʦʤ («Alpha Aesar®») ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝ-
ʪʘ. ɼʠʘʙʝʪ ʤʦʜʝʣʠʨʦʚʘʣʠ ʦʜʥʦʢʨʘʪʥʳʤ ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʚʚʝʜʝʥʠʝʤ ʘʣʣʦʢʩʘʥʘ ʚ ʜʦʟʝ 170 
ʤʛ/ʢʛ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʥʳʤ ʤʝʪʦʜʦʤ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ «ʌʦʪʦʛʣʶʢʦʟʘ» (ʆʆʆ «ʀʤʧʘʢʪ») ʜʦ ʚʚʝʜʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʯʝʨʝʟ 120 
ʤʠʥʫʪ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʱʝʩʪʚ. ʂʨʠʪʝʨʠʝʤ ʚʢʣʶʯʝʥʠʷ ʞʠʚʦʪʥʳʭ ʩ ʘʣʣʦʢʩʘʥʦ-
ʚʳʤ ʜʠʘʙʝʪʦʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪ ʩʣʫʞʠʣ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʚ ʧʨʝʜʝʣʘʭ 10-12 ʤʤʦʣʴ/ʣ. 
ʂʨʳʩ ʣʠʰʘʣʠ ʧʠʱʠ ʟʘ 16 ʯʘʩʦʚ ʜʦ ʦʧʳʪʘ ʠ ʥʘ ʚʨʝʤʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʚʝʨʛʥʫʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 
ʤʝʪʦʜʦʤ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Stastica for 
Windows v. 6.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 
ʂʘʯʝʩʪʚʝʥʥʳʝ ʨʝʘʢʮʠʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʘʣʢʘʣʦʠʜʦʚ ʧʦʢʘʟʘʣʠ ʦʪʩʫʪʩʪʚʠʝ ʘʣʢʘʣʦʠʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʩʪʴʷ ʧʝʣʘʨʛʦʥʠʠ ʟʦʥʘʣʴʥʦʡ, ʩʝʤ. ɻʝʨʘʥʠʝʚʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʩʠʣʴʥʦʜʝʡʩʪ-
ʚʫʶʱʝʤʫ ʩʳʨʴʶ [6].  

ʌʠʪʦʧʨʝʧʘʨʘʪ, ʧʦʣʫʯʝʥʥʳʡ ʤʝʪʦʜʦʤ ʤʘʮʝʨʘʮʠʠ, ʧʨʝʜʩʪʘʚʠʣ ʩʦʙʦʡ ʞʠʜʢʦʩʪʴ ʩʚʝʪʣʦ-
ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʩ ʟʘʧʘʭʦʤ ʛʝʨʘʥʠʦʣʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʪʘʥʦʣʘ ʚ ʥʘʩʪʦʡʢʝ ʩʦʩʪʘʚʠʣʘ 49,8% ʚ 
ʦʙʲʸʤʥʳʭ ʜʦʣʷʭ; % ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʦʩʪʘʪʢʘ ʩʦʩʪʘʚʠʣʦ 0,89%, ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʪʷ-
ʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʜʘʥʥʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ, ʫʢʘʟʘʥʥʳʤ ʚ 
ʩʪʘʪʴʝ «ʅʘʩʪʦʡʢʠ» ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ XI [6]. ʉʦʜʝʨʞʘʥʠʝ ʦʢʠʩʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʚ 
ʧʝʨʝʩʯʝʪʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʩʦʩʪʘʚʠʣʦ 30,07%. 

ʕʣʝʢʪʨʦʥʥʳʝ ʩʧʝʢʪʨʳ ʩʦʝʜʠʥʝʥʠʡ ʚ ʋʌ ʦʙʣʘʩʪʠ ʩʥʠʤʘʣʠ ʥʘ ʧʨʠʙʦʨʝ ʉʌ-2000 (ʈʦʩ-
ʩʠʷ) ʚ ʢʶʚʝʪʘʭ ʩ ʪʦʣʱʠʥʦʡ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ 1 ʩʤ; ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 
40% ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ. 

ʆʙʣʘʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʩʧʝʢʪʨʘ - ʋʌ; ʜʠʘʧʘʟʦʥ ʜʣʠʥ ʚʦʣʥ 200-600ʥʤ. 
ʇʠʢ, ʧʨʦʷʚʠʚʰʠʡ ʚ ʜʠʘʧʘʟʦʥʝ 230-300ʥʤ ʦʧʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʟʚʦʣʠʣ ʥʘʤ ʫʪ-

ʚʝʨʞʜʘʪʴ ʦ ʥʘʣʠʯʠʠ ʘʤʠʥʦʢʠʩʣʦʪ. 
ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʙʳ ʉʠʥʦʜʘ, ʘ ʪʘʢʞʝ ʨʝʘʢʮʠʡ ʩ 10%  ʨʘʩʪʚʦʨʦʤ ʥʘʪʨʠʷ 

ʛʠʜʨʦʢʩʠʜʘ,  2% ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʠ 1 %  ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ ʞʝʣʝʟʘ ʭʣʦʨʠʜʘ (III) 
ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦ ʥʘʣʠʯʠʠ ʬʣʘʚʦʥʦʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʀʥʪʝʥʩʠʚʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʢʠʩʣʦʪʳ ʘʟʦʪʥʦʡ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʫʢʘ-
ʟʳʚʘʣʦ ʥʘ ʥʘʣʠʯʠʝ ʚʝʱʝʩʪʚ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʩʢʨʠʥʠʥʛʦʚʦʛʦ ʬʠʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʶʪ ʩʜʝ-
ʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʩʚʝʞʠʭ ʣʠʩʪʴʷʭ ʧʝʣʘʨʛʦʥʠʠ ʟʦʥʘʣʴʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʙʠʦʣʦ-
ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʩʦʜʝʨʞʘʪʩʷ ʬʣʘʚʦʥʦʠʜʳ ʠ ʚʝʱʝʩʪʚʘ ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠʟʚʣʝʯʝʥʠʷ ʣʠʩʪʴʝʚ ʩʚʝʞʠʭ ʧʝʣʘʨʛʦʥʠʠ ʟʦ-
ʥʘʣʴʥʦʡ ʤʝʪʦʜʦʤ ʙʫʤʘʞʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʚʝʣʠʯʠʥʝ Rf, ʦʢʨʘʩʢʝ ʧʷʪʝʥ 
ʚ ʋʌ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʭʨʦʤʦʛʝʥʥʳʤʠ ʨʝʘʢʪʠʚʘʤʠ: ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʣʠʯʠʥʦʡ Rf ʩʚʠʜʝʪʝʣʝʡ 
ʦʙʥʘʨʫʞʝʥʥʳʝ ʧʷʪʥʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʬʠʪʦʧʨʝʧʘʨʘʪʘ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʭ ʢʠ-
ʩʣʦʪ ʠ ʛʣʠʢʦʟʠʜʦʚ.  

ɼʘʣʝʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʜʦʟʦʟʘʚʠʩʠʤʳʡ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʝʣʘʨʛʦʥʠʠ ʥʘʩʪʦʡ-
ʢʠ.  

ɺʳʚʦʜʳ 
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʚ ʠʟʚʣʝʯʝʥʠʠ ʠʟ ʣʠʩʪʴʝʚ ʩʚʝ-

ʞʠʭ ʇʝʣʘʨʛʦʥʠʠ ʟʦʥʘʣʴʥʦʡ ʬʝʥʦʣʦʢʠʩʣʦʪ: ʢʦʬʝʡʥʦʡ, ʛʘʣʣʦʚʦʡ, ʘ ʪʘʢ ʞʝ ʘʨʙʫʪʠʥʘ ʠ ʚʝʱʝʩʪʚ 
ʙʝʣʢʦʚʦʡ ʧʨʠʨʦʜʳ. ʇʦʣʫʯʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ, ʧʝʣʘʨʛʦʥʠʠ ʟʦʥʘʣʴʥʦʡ ʥʘʩʪʦʡʢʘ, ʦʙʣʘʜʘʝʪ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʳʤ ʜʦʟʦʟʘʚʠʩʠʤʳʤ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢ-
ʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 
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ɹʫʣʛʘʢʦʚʘ ɽ.ɸ., ʂʘʨʧʝʥʢʦ ʖ.ʅ., ʊʫʤʠʣʦʚʠʯ ɽ.ʖ. 
ʀɿʋʏɽʅʀɽ ɺʃʀʗʅʀʗ PH ʉʈɽɼʓ ʀ ʇʈʀʈʆɼʓ ʆʈɻɸʅʀʏɽʉʂʆɻʆ ʈɸʉʊɺʆʈʀ-

ʊɽʃʗ ʅɸ ʕʂʉʊʈɸʂʎʀʖ ɺʂɺ-1 ʀɿ ɺʆɼʅʓʍ ʈɸʉʊɺʆʈʆɺ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʦʪʨʦʧʳ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʘʤʙʫʣʘʪʦʨʥʦʡ ʠ ʛʦʩʧʠ-

ʪʘʣʴʥʦʡ ʬʘʨʤʘʢʦʪʝʨʘʧʠʠ [2]. ʇʨʝʧʘʨʘʪʳ ʵʪʦʡ ʛʨʫʧʧʳ ʦʢʘʟʳʚʘʶʪ ʧʨʷʤʦʝ ʘʢʪʠʚʠʨʫʶʱʝʝ 
ʚʣʠʷʥʠʝ ʥʘ ʦʙʫʯʝʥʠʝ, ʫʣʫʯʰʘʶʪ ʧʘʤʷʪʴ ʠ ʫʤʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʶʪ ʫʩ-
ʪʦʡʯʠʚʦʩʪʴ ʤʦʟʛʘ ʢ ʘʛʨʝʩʩʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ – ʛʠʧʦʢʩʠʠ, ʪʨʘʚʤʘʤ, ʠʥʪʦʢʩʠʢʘʮʠʷʤ [1]. ɺ 
ʇʝʨʤʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʦ ʦʨʠʛʠʥʘʣʴʥʦʝ ʩʦʝʜʠ-
ʥʝʥʠʝ ɺʂɺ-1 (4-ʘʮʝʪʠʣ-3-ʛʠʜʨʦʢʩʠ-1-(5-ʢʘʨʙʦʢʩʠʧʝʥʪʠʣ)-5-ʬʝʥʠʣ-3-ʧʠʨʨʦʣʠʥ-2-ʦʥ), ʢʦʪʦʨʦʝ 
ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʥʦʦʪʨʦʧʥʦʛʦ ʩʨʝʜʩʪʚʘ [4].  ʆʜ-
ʥʠʤ ʠʟ ʵʪʘʧʦʚ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʭ 
ʩʚʦʡʩʪʚ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ 
ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘʭ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ -  ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʩʪʨʘʢʮʠʠ ɺʂɺ-1 ʠʟ ʚʦʜʥʳʭ ʨʘʩ-
ʪʚʦʨʦʚ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ ʩ ʫʯʝʪʦʤ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘ-
ʙʦʪʢʠ ʤʝʪʦʜʠʢ ʝʛʦ ʠʟʦʣʠʨʦʚʘʥʠʷ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  ɸʥʘʣʠʟ ʵʢʩʪʨʘʢʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʞʠʜʢʦʩʪʥʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ 
«Shimadzu LC Prominence» (ʗʧʦʥʠʷ), ʦʙʦʨʫʜʦʚʘʥʥʦʤ ʢʦʣʦʥʢʦʡ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ 
(25ʩʤ×4,6ʤʤ, ʩʦʨʙʝʥʪ Discovery® ʉ18 ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ 5 ʤʢʤ) ʠ ʜʠʦʜʥʦʤʘʪʨʠʯʥʳʤ ʜʝʪʝʢ-
ʪʦʨʦʤ. ʕʣʶʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʠʟʦʢʨʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʚʠʞʥʦʡ ʬʘ-
ʟʳ ʥʘ ʦʩʥʦʚʝ ʘʮʝʪʦʥʠʪʨʠʣʘ ʠ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʘ ʩ ʨʅ 7. ɼʣʠʥʘ ʚʦʣʥʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ɺʂɺ-1 
– 324 ʥʤ [3].  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 
ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʦʚ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ: ʭʣʦʨʦʬʦʨʤ, ʵʪʠʣʘʮʝʪʘʪ, ʜʠʵʪʠʣʦʚʳʡ 

ʵʬʠʨ, ʩʤʝʩʴ ʭʣʦʨʦʬʦʨʤ-ʙʫʪʘʥʦʣ (9:1), ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ ʠ ʛʝʢʩʘʥ.  
ʄʝʪʦʜʠʢʘ ʵʢʩʪʨʘʢʮʠʠ: ʢ 1 ʤʣ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ɺʂɺ-1 (10 ʤʢʛ/ʤʣ) ʜʦʙʘʚʣʷʣʠ 1 ʤʣ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʙʫʬʝʨʥʦʡ ʩʤʝʩʠ ɹʨʠʪʪʦʥʘ-ʈʦʙʠʥʩʦʥʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʅ (ʚ ʜʠʘ-
ʧʘʟʦʥʝ ʦʪ 2 ʜʦ 11) ʠ 1 ʤʣ ʵʢʩʪʨʘʛʝʥʪʘ. ʇʨʦʚʦʜʠʣʠ ʜʚʫʢʨʘʪʥʫʶ ʵʢʩʪʨʘʢʮʠʶ, ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴ ʢʘʞʜʦʡ ʵʢʩʪʨʘʢʮʠʠ - 5 ʤʠʥʫʪ. ʆʨʛʘʥʠʯʝʩʢʫʶ ʠ ʚʦʜʥʫʶ ʬʘʟʳ ʨʘʟʜʝʣʷʣʠ ʧʫʪʝʤ ʮʝʥʪʨʠ-
ʬʫʛʠʨʦʚʘʥʠʷ ʧʨʠ 5 000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʩʣʦʡ ʵʢʩʪʨʘʛʝʥʪʘ ʦʪʜʝʣʷʣʠ, ʫʧʘʨʠʚʘʣʠ ʚ ʪʦʢʝ 
ʪʝʧʣʦʛʦ ʚʦʟʜʫʭʘ, ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʨʘʩʪʚʦʨʷʣʠ ʚ 1 ʤʣ ʬʦʩʬʘʪʥʦʛʦ ʙʫʬʝʨʘ ʩ ʨʅ 10. ʇʦʣʫʯʝʥʥʦʝ 
ʠʟʚʣʝʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʧʣʦ-
ʱʘʜʠ ʧʠʢʘ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ. ʈʝʟʫʣʴʪʘʪʳ ʜʚʫʢʨʘʪʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ɺʂɺ-1 
ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.1 ʠ 2. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ɺʂɺ-1 ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʟʘʚʠʩʠʪ ʢʘʢ ʦʪ ʧʨʠ-
ʨʦʜʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ, ʪʘʢ ʠ ʦʪ ʨʅ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʟʫ-
ʯʘʝʤʦʝ ʩʦʝʜʠʥʝʥʠʝ ʵʢʩʪʨʘʛʠʨʫʝʪʩʷ ʠʟ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʨʅ 2 – 3 ʩʤʝʩʴʶ ʭʣʦʨʦʬʦʨʤ-
ʙʫʪʘʥʦʣ (9:1) (97-99%), ʵʪʠʣʘʮʝʪʘʪʦʤ (94-97%) ʠ ʭʣʦʨʦʬʦʨʤʦʤ (88-90%). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʚ ʢʘʯʝʩʪʚʝ ʵʢʩʪʨʘʛʝʥʪʦʚ  ʧʝʪʨʦʣʝʡʥʦʛʦ ʵʬʠʨʘ ʠ ʛʝʢʩʘʥʘ ʩʪʝʧʝʥʴ ʵʢʩʪʨʘʢʮʠʠ ɺʂɺ-1 ʠʟ ʚʦʜʥʳʭ 
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ʨʘʩʪʚʦʨʦʚ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʨʝʘʢʮʠʠ ʩʨʝʜʳ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2,5% ʚʦ ʚʩʝʤ ʚʳʙʨʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ 
ʨʅ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ 
ʫʩʣʦʚʠʡ ʠʟʚʣʝʯʝʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʮʝʣʝʡ ʬʘʨʤʘʢʦʢʠ-
ʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 
 

ʈʠʩʫʥʦʢ  1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʵʢʩʪʨʘʢʮʠʠ ɺʂɺ-1 ʦʪ ʨʅ ʩʨʝʜʳ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ 
ʠ ʧʨʠʨʦʜʳ ʵʢʩʪʨʘʛʝʥʪʘ (ʵʪʠʣʘʮʝʪʘʪ, ʭʣʦʨʦʬʦʨʤ ʠ ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ). 

 
ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʵʢʩʪʨʘʢʮʠʠ ɺʂɺ-1 ʦʪ ʨʅ ʩʨʝʜʳ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ 

ʧʨʠʨʦʜʳ ʵʢʩʪʨʘʛʝʥʪʘ (ʜʠʵʪʠʣʦʚʳʡ ʵʬʠʨ, ʩʤʝʩʴ ʭʣʦʨʦʬʦʨʤ-ʙʫʪʘʥʦʣ (9:1), ʛʝʢʩʘʥ). 
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ɺʘʣʠʝʚʘ ɸ.ʈ., ʍʘʣʠʫʣʣʠʥ ʌ.ɸ. 
ʇʆʀʉʂ ɹʀʆʃʆɻʀʏɽʉʂʀ ɸʂʊʀɺʅʓʍ ʉʆɽɼʀʅɽʅʀʁ ɺ ʈʗɼʋ  

ʊʀɽʊɸʅʉʆɼɽʈɾɸʑʀʍ ʇʈʆʀɿɺʆɼʅʓʍ ʀʄʀɼɸɿʆʃ-4,5-ɼʀʂɸʈɹʆʅʆɺʆʁ  
ʂʀʉʃʆʊʓ 

ɻɹʆʋ ɺʇʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʋʬʘ, ʈʦʩʩʠʷ 
 

ʇʨʦʠʟʚʦʜʥʳʝ ʠʤʠʜʘʟʦʣʘ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ 
ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ ʚ ʢʘʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 
ʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʥʠ ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ, ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʫʶ, 
ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʫʶ, ʘʥʘʣʝʧʪʠʯʝʩʢʫʶ, ʘʥʪʠʜʝʧʨʝʩʩʠʚʥʫʶ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʘʢʪʠʚʥʦʩʪʠ [1]. 
ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʨʷʜʫ ʧʨʦʠʟʚʦʜʥʳʭ ʠʤʠʜʘʟʦʣ-4,5-
ʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʰʠʨʦʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʠʩʢʫ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʠʩʢʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʟ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʠʤʠʜʘʟʦʣ-4,5-ʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠ-
ʩʣʦʪʳ. 

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥ ʩʠʥʪʝʟ ʥʦʚʳʭ ʪʠʝʪʘʥʩʦʜʝʨʞʘʱʠʭ ʧʨʦʠʟʚʦʜʥʳʭ 2-ʙʨʦʤʠʤʠʜʘʟʦʣ-4,5-
ʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʠʟʫʯʝʥʳ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʜʠʤʝʪʠʣʦʚʳʡ ʵʬʠʨ 2-ʙʨʦʤ-1-(ʪʠʝʪʘʥʠʣ-
3)ʠʤʠʜʘʟʦʣ-4,5-ʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (2), ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʠʟ ʜʠʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ 2-
ʙʨʦʤʠʤʠʜʘʟʦʣ-4,5-ʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (1) ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 2-ʭʣʦʨʤʝʪʠʣʪʠʠʨʘʥʦʤ 
ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʦʜʥʦʡ ʱʝʣʦʯʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 55 – 60 0ʉ (ʩʭʝʤʘ 1) [2].  
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(1) (2)  
ʉʭʝʤʘ 1 

ʈʝʘʢʮʠʝʡ ʩʦʝʜʠʥʝʥʠʷ (2) ʩ 4-ʢʨʘʪʥʳʤ ʤʦʣʴʥʳʤ ʠʟʙʳʪʢʦʤ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʚ ʩʨʝʜʝ 
ʚʦʜʥʦʛʦ ʵʪʘʥʦʣʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʣʫʯʝʥʘ ʜʠʥʘʪʨʠʝʚʘʷ ʩʦʣʴ 2-ʙʨʦʤ-1-(ʪʠʝʪʘʥʠʣ-
3)ʠʤʠʜʘʟʦʣ-4,5-ʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (3). ʉ ʮʝʣʴʶ ʩʠʥʪʝʟʘ ʥʦʚʦʛʦ ʨʷʜʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢ-
ʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʠʟ ʩʦʝʜʠʥʝʥʠʷ (3) ʧʦʣʫʯʝʥʘ in situ 2-ʙʨʦʤ-1-(ʪʠʝʪʘʥʠʣ-3)ʠʤʠʜʘʟʦʣ-4,5-
ʜʠʢʘʨʙʦʥʦʚʘʷ ʢʠʩʣʦʪʘ (4). ʇʦʩʣʝʜʫʶʱʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩʦʝʜʠʥʝʥʠʷ (4) ʩ ʨʘʟʣʠʯʥʳʤʠ 
ʘʤʠʥʘʤʠ ʚ ʩʨʝʜʝ ʘʮʝʪʦʥʘ ʠʣʠ ʜʠʦʢʩʘʥʘ ʧʦʣʫʯʝʥʳ ʤʦʥʦʟʘʤʝʱʝʥʥʳʝ ʩʦʣʠ 2-ʙʨʦʤ-1-(ʪʠʝʪʘʥʠʣ-
3)ʠʤʠʜʘʟʦʣ-4,5-ʜʠʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (5-8) (ʩʭʝʤʘ 2). 

ʉʪʨʦʝʥʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (2-8) ʧʦʜʪʚʝʨʞʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʀʂ ʠ ʗʄʈ 1ʅ-
ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʉʧʝʢʪʨʳ ʗʄʈ 1ʅ ʩʥʷʪʳ ʥʘ ʧʨʠʙʦʨʝ "Bruker AM-300" ʩ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʦʡ ʧʦ ʧʨʦʪʦʥʘʤ 
300 ʄɻʮ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʝʡʪʝʨʠʨʦʚʘʥʥʳʝ ʭʣʦʨʦʬʦʨʤ, ʜʠʤʝʪʠʣ-
ʩʫʣʴʬʦʢʩʠʜ ʠ ʚʦʜʘ. ʀʂ ʩʧʝʢʪʨʳ ʩʥʷʪʳ ʥʘ ʧʨʠʙʦʨʝ "ʀʥʬʨʘʣʶʤ ʌʊ-02" ʚ ʪʘʙʣʝʪʢʘʭ ʩ ʙʨʦʤʠ-
ʜʦʤ ʢʘʣʠʷ. 

ʀʂ ʩʧʝʢʪʨʳ ʩʦʝʜʠʥʝʥʠʡ (2-8) ʩʦʜʝʨʞʘʪ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʚʘʣʝʥʪ-ʥʳʭ ʢʦʣʝʙʘʥʠʡ C=N 
ʠ C=O ʩʚʷʟʝʡ ʚ ʦʙʣʘʩʪʠ 1500–1700 ʩʤ-1. ʉʦʝʜʠʥʝʥʠʷ (5-8) ʩʦʜʝʨʞʘʪ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʚ 
ʠʥʪʝʨʚʘʣʝ 2400–3200 ʩʤ-1,  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʣʝʙʘʥʠʷʤ ʩʚʷʟʝʡ ʆ–H  ʠ N+H2 ʠʣʠ N+H3 – 
ʛʨʫʧʧ. 

ʗʄʈ 1ʅ-ʩʧʝʢʪʨʳ ʩʦʝʜʠʥʝʥʠʡ (2-8) ʩʦʜʝʨʞʘʪ ʭʘʨʘʢʪʝʨʥʳʝ ʩʠʛʥʘʣʳ ʧʨʦʪʦʥʦʚ ʪʠʝʪʘʥʦʚʦ-
ʛʦ ʮʠʢʣʘ [3] ʚ ʚʠʜʝ ʤʫʣʴʪʠʧʣʝʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʜʚʫʤ S(CH)2- ʠ NCH-ʛʨʫʧʧʘʤ. ɺ ʩʧʝʢʪʨʘʭ 
ʩʦʝʜʠʥʝʥʠʡ (5-8) ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʞʝ ʩʠʛʥʘʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʪʦʥʠʨʦʚʘʥʥʳʭ ʘʤʠʥʦʚ. 

ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʘʥʘʣʴʛʝʪʠʯʝ-
ʩʢʦʡ, ʘʥʪʠʜʝʧʨʝʩʩʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʳʷʚʠʣ ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʫʛ-
ʣʫʙʣʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʨʷʜʦʚ ʪʠʝʪʘʥʠʣʠʤʠʜʘʟʦʣʦʚ, 
ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʧʨʦʷʚʣʷʶʱʠʝ ʚʳʩʦʢʫʶ ʙʠʦʣʦʛʠʯʝ-
ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ.  
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ɺʝʨʭʦʚʦʜ ɸ. ʄ., ʂʨʘʩʥʠʢʦʚʘ ʊ.ɸ. 
ʀɿʋʏɽʅʀɽ ʃɽʊʋʏʀʍ ʂʆʄʇʆʅɽʅʊʆɺ ʎɺɽʊʂʆɺ  ROSA  GALLICA,  

ɺʓʈɸʑɽʅʅʆʁ ɺ ʍɸʈʔʂʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ  ʋʥʠʚʝʨʩʠʪʝʪ, ʛ.ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 
ʉʤʝʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʨʘʟʣʠʯʥʳʡ ʨʝʛʠʦʥʘʭ ɿʝʤʥʦʛʦ ʰʘʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʥʘ ʨʘʩʪʝʥʠʷ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ. ʅʘʢʦʧʣʝʥʠʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 
ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʥʦ ʠ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʷ ʚʦ ʚʨʝʤʷ ʟʘʛʦʪʦʚʢʠ ʩʳʨʴʷ. 
 ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʬʘʟ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʬʘʨʤʘ-
ʢʦʛʥʦʟʠʠ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʚʨʝʤʷ ʟʘʛʦʪʦʚʢʠ ʜʦ-
ʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ, ʥʘʧʨʠʤʝʨ, ʟʘʛʦʪʦʚʢʘ ʮʚʝʪʢʦʚ ʦʛʨʘʥʠʯʝʥʘ ʧʝʨʠʦʜʦʤ ʠʭ ʮʚʝʪʝʥʠʷ.  ʉʦʜʝʨ-
ʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʘʢʠʭ ʨʘʩʪʝʥʠʷʭ ʪʘʢ ʞʝ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʠ 
ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ  ʧʨʠ ʩʙʦʨʝ ʩʳʨʴʷ. ʊʨʘʜʠʮʠʦʥʥʦ ʵʬʠʨʦʤʘʩʣʠʯʥʦʝ ʩʳʨʴʝ ʟʘʛʦʪʘʚʣʠ-
ʚʘʶʪ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ. ɼʣʷ ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚʘ Asteraceae ʟʘʛʦʪʦʚʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 
ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ. ɼʣʷ ʮʚʝʪʢʦʚ ʨʦʟʳ ʦʧʪʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʦ 
ʮʚʝʪʝʥʠʷ.  
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ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ ʨʦʟʳ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘ-
ʩʪʴʶ ʢʫʣʴʪʫʨʳ ʪʘʢʠʭ ʩʪʨʘʥ ʢʘʢ ɹʦʣʛʘʨʠʷ, ʉʘʫʜʦʚʩʢʘʷ ɸʨʘʚʠʷ, ʊʫʨʮʠʷ. ʊʫʨʢʠ ʟʘʚʝʟʣʠ ʨʦʟʳ ʚ 
ɹʦʣʛʘʨʠʶ ʚ 17 ʚʝʢʝ. ʉʝʡʯʘʩ ʝʸ ʥʘʟʳʚʘʶʪ «ʩʪʨʘʥʦʡ ʨʦʟ», ʦʜʥʠʤ ʠʟ ʩʠʤʚʦʣʦʚ ɹʦʣʛʘʨʠʠ ʷʚʣʷʝʪ-
ʩʷ ʨʦʟʘ. ɽʞʝʛʦʜʥʦ ʚ ɼʦʣʠʥʝ ʨʦʟ ʚ ʢʦʥʮʝ ʤʘʷ –ʥʘʯʘʣʝ ʠʶʥʷ ʧʨʦʚʦʜʠʪʩʷ ʬʝʩʪʠʚʘʣʴ ʨʦʟ.  

ʉʪʦʣʠʮʘ ʉʘʫʜʦʚʩʢʦʡ ɸʨʘʚʠʠ ʕʨ-ʈʠʷʜʘ ʧʦʣʫʯʠʣʘ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʦʪ ʤʥʦʞʝʩʪʚʘ ʨʦʟ, ʮʚʝ-
ʪʫʱʠʭ ʚ ʛʦʨʦʜʝ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʪʨʝʯʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʫʯʝʥʠʠ ʫʟʙʝʢʩʢʠʤʠ ʫʯʝʥʳʤʠ ʠʟ ʤʝ-
ʩʪʥʦʛʦ ʩʳʨʴʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʨʦʟʳ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʨʦʟʳ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʆɸʆ «ɸʣʫʰʪʠʥ-
ʩʢʠʡ ʵʬʠʨʦʤʘʩʣʠʯʥʳʡ ʩʦʚʭʦʟ-ʟʘʚʦʜ».  ʇʣʦʱʘʜʴ ʨʘʟʨʘʙʦʪʢʠ  ʨʦʟ 82,2 ʛʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 21,0 
ʮ/ʛʘ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʫʯʘʣʠ ʠʟ ʩʚʝʞʝʛʦ ʠʣʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʛʦ ʚ ʩʦʣʝʥʦʤ ʨʘʩʪʚʦʨʝ ʩʳʨʴʷ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 
ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʨʦʟʳ Gallica, ʚʳʨʘʱʝʥʥʦʡ ʚ ʍʘʨʴʢʦʚʝ. 

ʆʙʲʝʢʪʦʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʮʚʝʪʢʠ (ʣʝʧʝʩʪʢʠ) ʨʦʟʳ Gallica, ʚʳʨʘʱʝʥʥʦʡ ʚ 
ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʘʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ ʫʪʨʝʥʥʠʝ ʯʘʩʳ ʧʦʩʣʝ ʠʩʧʘʨʝʥʠʷ ʨʦʩʳ, ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ 18-20 °ʉ. ʉʳʨʴʝ ʩʫʰʠʣʦʩʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ  20°ʉ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. 

ɺ ʧʦʣʫʯʝʥʥʦʤ ʩʳʨʴʝ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ  ʢʘʯʝʩʪ-
ʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʝʪʫʯʠʭ ʚʝʱʝʩʪʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʭʨʦʤʘʪʦ-
ʛʨʘʬʝ Agilent Technologies 6890 ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ 5973 N. ʇʨʦʙʫ ʚʚʦ-
ʜʠʣʠ ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʶ ʢʦʣʦʥʢʫ ʚ ʨʝʞʠʤʝ splitless, ʩʢʦʨʦʩʪʴ ʚʚʝʜʝʥʠʷ ʧʨʦʙʳ 1,2 ʤʣ/ʤʠʥ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ 0,2 ʤʠʥʫʪ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʭʨʦʤʘʪʦʛʨʘ-
ʬʠʯʝʩʢʘʷ ʢʘʧʠʣʣʷʨ INNOWAX , ʜʣʠʥʘ 30 ʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 0,25 ʤʤ; ʛʘʟ-ʥʦʩʠʪʝʣʴ –
ʛʝʣʠʡ; ʩʢʦʨʦʩʪʴ ʛʘʟʘ-ʥʦʩʠʪʝʣʷ 1,2 ʤʣ/ʤʠʥ; ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʪʝʣʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʨʦʙʳ  -
250°ʉ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ 4°ʉ/ʤʠʥ ʦʪ 50°ʉ ʜʦ 250°ʉ; ʪʝʤʧʝʨʘʪʫ-
ʨʘ ʜʝʪʝʢʪʦʨʘ 250°ʉ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ ʩʦʝʜʠʥʝʥʠʡ ʩ 
ʜʘʥʥʳʤʠ ʙʠʙʣʠʦʪʝʢ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ NISTO5 ʠ WILEY 2007 ʚ ʩʦʝʜʠʥʝʥʠʠ ʩ ʧʨʦʛʨʘʤʤʘʤʠ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ AMDIS ʠ NIST. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʝʪʦʤ ʢʦʥʮʝʥ-
ʪʨʘʮʠʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʚʳʨʘʞʘʣʠ ʚ ʤʛ/ʢʛ ʩʳʨʴʷ. 

ʈʝʟʫʣʴʪʘʪʳ: ʚ ʮʚʝʪʢʘʭ ʨʦʟʳ Gallica ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 30 ʣʝʪʫʯʠʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ 
ʧʨʦʮʝʥʪʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʟʘʧʘʭʘ ʩʦʩʪʘʚʣʷʝʪ: ɓ-
ʬʝʥʠʣʝʪʠʣʦʚʳʡ ʩʧʠʨʪ -2,12%; ɔ-ʵʚʜʝʩʤʦʣ -0,98%; 10-ʵʧʠ-ɔ-ʵʚʜʝʩʤʦʣ -4,16%; ɓ-ʵʚʜʝʩʤʦʣ -
3,0%; Ŭ-ʵʚʜʝʩʤʦʣ -1,83%; ʶʥʠʧʝʨ-ʢʘʤʬʦʨʘ -0,64%.  
 ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʩʦʩʪʘʚ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ ʟʘʧʘʭʘ ʚ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ.  ɺ 
ʩʫʭʠʭ ʣʝʧʝʩʪʢʘʭ ʨʦʟʳ Gallica, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʦʙʣʘʜʘʝʪ ɓ-
ʬʝʥʠʣʵʪʠʣʦʚʳʡ ʩʧʠʨʪ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʨʦʟʳ,  ʧʦʣʫʯʝʥʥʦʛʦ ʚ ɹʦʣʛʘʨʠʠ (ʂʘʟʘʥ-
ʣʳʢ), ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʶʱʠʤ  ʩʯʠʪʘʝʪʩʷ ʛʝʨʘʥʠʦʣ. 

 
 

ɻʝʨʫʰ ʆ.ɺ., ʃʝʥʠʮʢʘʷ ɽ.ɹ., ɻʣʘʜʢʦʚʘ ʃ.ɺ., ʗʢʦʚʣʝʚʘ ʃ.ɺ. 
ɻɽʇɸʊʆɿɸʑʀʊʅʆɽ ɼɽʁʉʊɺʀɽ ɻʈɸʅʋʃ «ʇʆʃʀɻɽʈɹɸɻɸʉʊʈʀʅ» ʅɸ ʄʆɼɽʃʀ 

ʆʉʊʈʆɻʆ ʊʆʂʉʀʏɽʉʂʆɻʆ ɻɽʇɸʊʀʊɸ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

ɹʫʢʦʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʏʝʨʥʦʚʮʳ, ʋʢʨʘʠʥʘ 
 

ʅʘ ʤʦʜʝʣʠ ʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʦʤ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʶʪ ʵʪʘʣʦ-
ʥʦʤ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʜʠʩʬʫʥʢʮʠʠ ʦʨʛʘʥʘ [1, 2], ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ 
ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʛʝʧʘʪʦʟʘʱʠʪʥʦʛʦ ʵʬʬʝʢʪʘ ʛʨʘʥʫʣ «ʇʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥ», ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
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ʫʯʝʥʳʤʠ ʅʌʘʋ ʠ ʩʦʜʝʨʞʘʱʠʭ ʥʘʪʠʚʥʳʝ ʧʦʨʦʰʢʠ ʮʚʝʪʦʚ ʪʤʠʥʘ, ʢʫʢʫʨʫʟʥʳʭ ʨʳʣʴʮʝʚ, ʪʨʘʚʳ 
ʭʚʦʱʘ, ʪʨʘʚʳ ʩʧʦʨʳʰʘ, ʩʝʤʝʥʘ ʢʘʰʪʘʥʘ ʢʦʥʩʢʦʛʦ, ʢʦʨʥʠ ʩʦʣʦʜʢʠ ʠ ʦʪʨʫʙʠ ʧʰʝʥʠʯʥʳʝ. 

ʆʩʪʨʳʡ ʪʦʢʩʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ʫ ʢʨʳʩ ʩʘʤʮʦʚ ʤʘʩʩʦʡ 180-220 ʛ ʚʳʟʳʚʘʣʠ ʧʫʪʝʤ ʚʥʫʪ-
ʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ 1 ʨʘʟ ʚ ʩʫʪʢʠ 50 % ʤʘʩʣʷʥʦʛʦ ʨʘʩʪʚʦʨʘ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʘ ʚ ʜʦʟʝ 0,4 
ʤʣ/100 ʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʪʝʯʝʥʠʝ 4-ʭ ʜʥʝʡ [1]. ɾʠʚʦʪʥʳʤ 1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ 
ʜʦ ʥʘʯʘʣʘ ʚʚʝʜʝʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʥʘ ʠ ʟʘ 1 ʯʘʩ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʛʝʧʘʪʦʪʦʢʩʠʥʘ ʚʥʫʪʨʠʞʝʣʫ-
ʜʦʯʥʦ ʚʚʦʜʠʣʠ ʛʨʘʥʫʣʳ «ʇʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥ» ʠ ʧʨʝʧʘʨʘʪ ʩʨʘʚʥʝʥʠʷ - ʪʘʙʣʝʪʢʠ «ʉʠʣʠʙʦʨ», ʚ 
ʜʦʟʘʭ 900 ʤʛ/ʢʛ ʠ 35 ʤʛ/ʢʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
ʆʩʪʨʦʝ ʦʪʨʘʚʣʝʥʠʝ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʦʤ ʚʳʟʚʘʣʦ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʧʦʟʠʪʠʚʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ (ʇʂ) ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʋ 88% 
ʚʳʞʠʚʰʠʭ ʞʠʚʦʪʥʳʭ ʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʢʩʝʥʦʙʠʦʪʠʢʘ ʧʨʦʷʚʠʣʦʩʴ ʘʢʪʠʚʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ 
ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ), ʘ ʠʤʝʥʥʦ ʥʘʢʦʧʣʝʥʠʝʤ ʊɹʂ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ 
ʜʠʝʥʦʚʳʭ ʢʦʥʲʶʛʘʪʦʚ (ɼʂ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʛʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ (ʅʂ) ʠ ʨʘʟʚʠʪʠʝʤ ʮʠʪʦ-
ʣʠʟʘ ʛʝʧʘʪʦʮʠʪʦʚ (ʧʦʚʳʰʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʘʣʘʥʠʥʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʣɸʊ) ʠ 
ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʩɸʊ)). ɺʳʨʘʞʝʥʥʦʩʪʴ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʝʯʝʥʠ ʧʦʜ-
ʪʚʝʨʜʠʣʘʩʴ ʚʢʣʶʯʝʥʠʝʤ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ (ɸʆʉ), ʢʦʪʦʨʳʝ 
ʧʨʝʧʷʪʩʪʚʫʶʪ ʠʥʠʮʠʘʮʠʠ ʩʚʦʙʦʜʥʦʨʘʜʠʢʘʣʴʥʦʛʦ ʇʆʃ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʣʦ ʠʩʪʦʱʝʥʠʝ ʩʠʩʪʝʤʳ 
ʛʣʫʪʘʪʠʦʥʘ (ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ (ɺɻ))  ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʇʂ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʛʨʫʧʧʦʡ ʅʂ [3, 4]. ʇʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʤʘʩʩʦʚʦʛʦ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʝʯʝʥʠ (ʄʂʇ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʩʪʫʱʝʛʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʘʪʦʣʦʛʠʠ 
ʦʪʝʢʘ ʧʝʯʝʥʦʯʥʦʡ ʪʢʘʥʠ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʨʫʰʝʥʠʝ ʛʝʤʦʜʠʥʘʤʠʢʠ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʦʩʧʘ-
ʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʝʯʝʥʠ ʙʳʣʦ ʪʘʢʞʝ ʜʦʩʪʦʚʝʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ 
ʬʦʩʬʘʪʘʟʳ (ʑʌ) ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʇʂ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ 
ʥʘ ʬʦʥʝ ʥʘʨʫʰʝʥʠʷ ʞʝʣʯʝʦʪʜʝʣʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʭʦʣʝʩʪʘʟ ʚ ʧʝʯʝʥʠ [3]. 

ʉʣʝʜʩʪʚʠʝʤ ʨʘʟʚʠʪʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʧʘʪʦʮʠʪʘʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʦʙʦʜ-
ʥʦʨʘʜʠʢʘʣʴʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʪʝʪʨʘʭʣʦʨʤʝʪʘʥʘ ʩʪʘʣʦ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʦʨʛʘʥʘ, ʘ ʠʤʝʥʥʦ: ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʘʩʴ ʩʢʦʨʦʩʪʴ ʩʝʢʨʝʮʠʠ ʞʝʣʯʠ, ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʯʥʳʭ ʢʠ-
ʩʣʦʪ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʇʂ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʅʂ [5]. 

ɺʚʝʜʝʥʠʝ ʧʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥʘ ʠ ʧʨʝʧʘʨʘʪʘ ʩʨʘʚʥʝʥʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʯʝʥʠ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʦʷʚʠʣʠ 
ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʦʩʪʦ-
ʚʝʨʥʳʤ ʩʥʠʞʝʥʠʝʤ ʄʂʇ; ʫʣʫʯʰʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ɸʆʉ, ʘ ʠʤʝʥʥʦ: ʫʨʦʚʝʥʴ ɺɻ ʩʪʘʣ ʥʝʜʦʩ-
ʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʞʠʚʦʪʥʳʭ ʛʨʫʧʧʳ ʅʂ [4]. 

ɺʚʝʜʝʥʠʝ ʛʨʘʥʫʣ «ʇʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥ» ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʛʠʧʝʨʣʠʧʦʧʝʨʦʢʩʠ-
ʜʘʮʠʠ. ʊʘʢ, ʧʨʝʧʘʨʘʪ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣ ʥʘʢʦʧʣʝʥʠʝ ɼʂ ʚ ʛʦʤʦʛʝʥʘʪʝ ʧʝʯʝʥʠ ʜʦ ʫʨʦʚʥʷ ʅʂ, 
ʚʳʨʘʞʝʥʦ ʚʣʠʷʣ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʊɹʂ- ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ɻʨʘʥʫʣʳ ʜʦʩʪʦʚʝʨʥʦ ʩʥʠʞʘʣʠ ʵʪʦʪ 
ʧʦʢʘʟʘʪʝʣʴ ʚ 2,3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʇʂ. ʇʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥ ʠ ʪʘʙʣʝʪʢʠ «ʉʠʣʠʙʦʨ» 
ʧʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩʥʠʞʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʤʘʨʢʝʨʦʚ ʮʠʪʦʣʠʟʘ - ʬʝʨʤʝʥʪʦʚ ɸʣɸʊ ʠ 
ɸʩɸʊ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʧʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥʦʤ ʛʠʧʝʨʣʠʧʦʧʝʨʦʢʩʠʜʘʮʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘ-
ʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʘ, ʘ ʠʤʝʥʥʦ ʞʝʣʯʝʦʪʜʝʣʝʥʠʷ ʠ ʞʝʣʯʝ-
ʦʙʨʘʟʦʚʘʥʠʷ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʢʦʨʦʩʪʠ ʩʝʢʨʝʮʠʠ ʞʝʣʯʠ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʛʨʫʧʧʳ ʇʂ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʝʣʯʥʳʭ ʢʠʩʣʦʪ ʠ ʭʦʣʝʩʪʝʨʠʥʘ ʞʝʣʯʠ, ʘ ʪʘʢʞʝ 
ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʑʌ. ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨ-
ʞʜʘʪʴ, ʯʪʦ ʧʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥ ʷʚʣʷʝʪʩʷ ʠʩʪʠʥʥʳʤ ʭʦʣʝʨʝʪʠʢʦʤ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʧʦ-
ʣʠʛʝʨʙʘʛʘʩʪʨʠʥʘ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʭʦʣʘʪʦ- ʠ ʭʦʣʝʩʪʝʨʠʥʦʛʝʥʝʟʫ ʠ ʥʦʨʤʘʣʠʟʘʮʠʷ ʘʢʪʠʚʥʦʩʪʠ 
ʑʌ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʠʣʝʥʠʠ ʧʨʝʧʘʨʘʪʦʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʯʝʥʠ [3, 4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ, ʚʳʟʚʘʥʥʦʛʦ ʪʝʪʨʘʭʣʦʨʤʝ-
ʪʘʥʦʤ, ʜʣʷ ʛʨʘʥʫʣ «ʇʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥ» ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʨʘʞʝʥʥʦʝ ʛʝʧʘʪʦʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ, 
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ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠʥʛʠʙʠ-
ʨʦʚʘʥʠʷ ʇʆʃ, ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʟʚʝʥʴʷ ʞʝʣʯʝʦʙʨʘʟʦʚʘʥʠʝ. 

ʊʘʙʣʠʮʘ 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʛʨʘʥʫʣ «ʇʦʣʠʛʝʨʙʘʛʘʩʪʨʠʥ» ʥʘ 

ʤʦʜʝʣʠ ʦʩʪʨʦʛʦ ʛʝʧʘʪʠʪʘ 
ɻʨʫʧʧʘ ʅʝʛʘʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ 
ʇʦʟʠʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ 
ɻʨʘʥʫʣʳ  

çʇʦʣʠʛʝʨʙʘʛʘ-
ʩʪʨʠʥ» 

900 ʤʛ/ʢʛ 

ʊʘʙʣʝʪʢʠ 
çʉʠʣʽʙʦʨ" 
35 ʤʛ/ʢʛ 

n 8 8 8 8 
ʄʂʇ, % 3,33 

(2,63÷3,61) 
4,48 

(4÷5,12) 
* 

3,68 
(3,34÷4,08) 

** 

3,30 
(2,62÷3,9) 

** 
ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 

ɸʣɸʊ 
ʤʤʦʣʴ/ʯ.ʣ. 

0,56±0,03 1,27±0,07 
* 

0,58±0,02 
** 

0,56±0,03 
** 

ɸʩɸʊ, 
ʤʤʦʣʴ/ʯ.ʣ. 

0,23±0,01 0,50±0,05 
* 

0,28±0,02 
** 

0,27±0,006 
** 

ʑʌ, 
ʤʢʤʦʣʴ/ʩʝʢ.ʣ 

1,05±0,07 2,90±0,32 
* 

1,59±0,13 
** 

1,99±0,14 
*/**/*** 

ɻʦʤʦʛʝʥʘʪ ʧʝʯʝʥʠ 
ɼʂ,  

ʤʢʤʦʣʴ/ʛ 
5,48±0,45 16,05±0,49 

* 
6,76±0,30 

** 
5,60±0,34 

** 
ʊɹʂ- ʨʝʘʢʪʘʥ-
ʪʳ ʤʢʤʦʣʴ/ʛ 

56,25±1,87 78,85±4,54 
* 

35,26±1,55 
** 

37,66±2,70 
*/** 

ɺɻ, ʫʩ. ʝʜ. 19,24±0,74 11,80±2,24 
* 

26,98±0,72 
** 

29,62±1,12 
*/**/*** 

ɾʝʣʯʴ 
ʉʢʦʨʦʩʪʴ ʩʝʢ-
ʨʝʮʠʠ ʞʝʣʯʠ, 
ʤʛ/ʤʠʥ/100 

6,07±0,27 2,91±0,27 
* 

5,88±0,24 
** 

4,66±0,24 
**/*** 

ɾʝʣʯʥʳʝ  
ʢʠʩʣʦʪʳ, ʤʛ% 

803,27±38,61 509,58±11,11 
* 

782,18±10,57 
** 

722,05±50,40 
** 

ʍʦʣʝʩʪʝʨʠʥ 
ʞʝʣʯʠ, % 

31,35±0,77 21,19±0,92 
* 

29,11±1,81 
** 

26,52±1,47 
** 

ʇʨʠʤʝʯʘʥʠʷ:  1. * - ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʜʦʩʪʦʚʝʨʥʦ ʢ ʛʨʫʧʧʝ ʅʂ, ʨ¢0,05; 
   2. ** - ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʜʦʩʪʦʚʝʨʥʦ ʢ ʛʨʫʧʧʝ ʇʂ, ʨ¢0,05; 
   3. *** - ʦʪʢʣʦʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʜʦʩʪʦʚʝʨʥʦ ʢ ʛʨʫʧʧʝ ʩʠʣʠʙʦʨʘ, ʨ¢0,05. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɼʦʢʣʽʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ (ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ) /ʟʘ ʨʝʜʘʢʮʽʻʶ ʆ. ɺ. 
ʉʪʝʬʘʥʦʚʘ. – ʂ.: ɸʚʽʮʝʥʘ, 2001. – 528ʩ. 
2. Ratkin A.V., Saratikov A.S., Chuchalin V.S. et al. Hepatoprotectors prevent the toxic action of 
cyclophosphamide on the liver of rats with CCl4-induced hepatitis model // ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ 
ʢʣʠʥʠʯʝʩʢʘʷ ʬʘʨʤʘʢʦʣʦʛʠʷ. – 2005, vol 68; part 2. -  P. 47-50. 
3. ʂʦʤʘʨʦʚ ʌ.ʀ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʣʠʥʠʢʝ / ʌ.ʀ.ʂʦʤʘʨʦʚ, ɹ.ʌ. ʂʦʨʦʚʠʥ, 
ɺ.ɺ.ʄʝʥʴʰʠʢʦʚ. – ʄ.: ɼʞʘʥʛʘʨ, 2001. – 216 ʩ.  
4. ʄʘʟʦ ɺ.ʂ. ɻʣʫʪʘʪʠʦʥ ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ 
ʪʨʘʢʪʘ // ʈʦʩʩʠʡʩʢʠʡ ʞʫʨʥʘʣ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ, ʛʝʧʘʪʦʣʦʛʠʠ, ʢʦʣʦʧʨʦʢʪʦʣʦʛʠʠ.ī 1999.ī 
ˉ1.ī ʉ.47 - 53. 
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ɻʣʫʰʢʦ ɸ.ɸ., ɺʦʨʦʥʢʦʚ ɸ.ɺ., ɺʘʭʣʫʰʠʥʘ ʅ.ɹ., ɹʨʝʯʢʦ ʊ.ɺ., ɻʝʥʜʫʛʦʚ ʊ.ɸ., ʊʨʘʧʠʟʦʥʷʥ ɸ.ɸ. 
ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʉɺʗɿʓɺɸʅʀʗ  N-ɿɸʄɽʑɽʅʅʆɻʆ  

ʇʈʆʀɿɺʆɼʅʆɻʆ ʀɿʆʍʀʅʆʃʆʅɸ ʉ ʂɸʊɸʃʀʊʀʏɽʉʂʀʄ ʎɽʅʊʈʆʄ  
ʇʈʆʊɽʀʅʂʀʅɸɿʓ C-ɖ ʄɽʊʆɼʆʄ ʄʆʃɽʂʋʃʗʈʅʆʁ ɼʀʅɸʄʀʂʀ 

ʇʷʪʠʛʦʨʩʢʠʡ ʤʝʜʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ - ʬʠʣʠʘʣ  
ɻɹʆʋ ɺʇʆ ɺʦʣʛɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʷʪʠʛʦʨʩʢ, ʈʦʩʩʠʷ 

 
ʕʥʜʦʪʝʣʠʡ, ʷʚʣʷʷʩʴ ʧʘʨʘʢʨʠʥʥʦʡ ʞʝʣʝʟʦʡ, ʨʝʛʫʣʠʨʫʝʪ ʤʥʦʛʠʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ. ʕʥ-

ʜʦʪʝʣʠʘʣʴʥʘʷ ʜʠʩʬʫʥʢʮʠʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʤʥʦʛʠʭ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ. ʆʢʩʠʜ ʘʟʦʪʘ (NO) ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʬʝʨʤʝʥʪʦʤ NO-ʩʠʥʪʘʟʦʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝ-
ʛʫʣʷʮʠʠ ʪʦʥʫʩʘ ʩʦʩʫʜʦʚ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ 
eNOS, ʷʚʣʷʝʪʩʷ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʧʨʦʪʝʠʥʢʠʥʘʟʘʤʠ. ʀʥʛʠʙʠʨʦʚʘʥʠʝ ʧʨʦʪʝʠʥʢʠʥʘʟʳ C ʧʦ-
ʚʳʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʨʘʙʦʪʢʠ NO ʠ ʚʝʜʝʪ ʢ ʚʘʟʦʜʠʣʘʪʘʮʠʠ, ʷʚʣʷʷʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜ-
ʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʵʥʜʦʪʝʣʠʦʧʨʦʪʝʢʪʦʨʥʦʛʦ ʜʝʡʩʪʚʠʷ [11]. ʉ ʮʝʣʴʶ ʧʦʠʩʢʘ ʚʝʱʝʩʪʚ ʩ ʵʥʜʦ-
ʪʝʣʠʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʦʢʠʥʛ ʧʨʦʠʟ-
ʚʦʜʥʦʛʦ ʠʟʦʭʠʥʦʣʦʥʘ ʚ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ ɸʊʌ ʧʨʦʪʝʠʥʢʠʥʘʟʳ C-ɖ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ɼʣʷ ʦʮʝʥʢʠ ʩʚʷʟʳʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ ʠʟʦʭʠʥʦʣʦʥʘ (ʨʠʩʫʥʦʢ 1) ʙʳʣ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʤʦʣʝʢʫʣʷʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʦʢʠʥʛʘ (ʄɼɼ).  

 
ʈʠʩʫʥʦʢ 1 – ʉʪʨʫʢʪʫʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ ʠʟʦʭʠʥʦʣʦʥʘ 
ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Biophysical Studio. ɺ ʢʘʯʝʩʪʚʝ ʤʠ-

ʰʝʥʠ ʜʣʷ ʄɼɼ ʙʳʣ ʚʳʙʨʘʥ ʩʘʡʪ ʩʚʷʟʳʚʘʥʠʷ ɸʊʌ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʩʫʙʲʝʜʠʥʠʮʳ ʧʨʦʪʝʠʥʢʠ-
ʥʘʟʳ C. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʩʬʝʨʦʡ ʩ ʨʘʜʠʫ-
ʩʦʤ 1,8 ʥʤ. ɼʣʷ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʝ ʤʦʣʝʢʫʣ ʚʦʜʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʪʝʨʤʦʩʪʘʪʘ ɹʝʨʝʥʜʩʝʥʘ. 
ʕʪʘʧ ʥʘʛʨʝʚʘʥʠʷ ʜʦ 310 ʂ ʜʣʠʣʩʷ 1 ʧʩ, ʵʪʘʧ ʫʨʘʚʥʦʚʝʰʠʚʘʥʠʷ – 5 ʧʩ ʠ ʵʪʘʧ ʠʤʠʪʘʮʠʠ ʦʪʞʠʛʘ 
44 ʧʩ. ʇʨʠ ʠʤʠʪʘʮʠʠ ʦʪʞʠʛʘ ʚʨʘʱʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʣʠʛʘʥʜʘ ʩʥʠʞʘʣʩʷ ʦʪ 
3000ʂ ʜʦ 310 ʂ, ʘ ʧʦʩʪʫʧʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ – ʦʪ 5000 ʂ ʜʦ 310 ʂ [2]. ɺʥʫʪʨʝʥʥʠʡ ʢʦʤʧʦ-
ʥʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʣʠʛʘʥʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʙʝʣʢʦʚʳʭ ʮʝʧʝʡ ʠ ʚʦʜʳ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 
310 ʂ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʪʘʧʘ ʠʤʠʪʘʮʠʠ ʦʪʞʠʛʘ. ɸʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʛʘʥʜʘ ʩ ʨʝʮʝʧʪʦʨʦʤ 
ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤ Lys-384, Asp-483 ʠ Leu-486 [3]. ʇʨʠ ʵʪʦʤ ʦʮʝʥʠʚʘʣʠʩʴ ʵʥʝʨ-
ʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʛʘʥʜʦʚ ʩ ʜʘʥʥʳʤ ʥʘʙʦʨʦʤ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʤʦʜʝ-
ʣʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʛʘʥʜʘ ʩ ʩʘʡʪʦʤ ʩʚʷʟʳʚʘʥʠʷ ʚʳʯʠʩʣʷʣʦʩʴ ʧʨʦʠʟʚʝʜʝʥʠʝ 
ʤʦʜʫʣʝʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ Lys-384, Asp-483 ʠ Leu-486. ʊʘʢʠʤ ʦʙ-
ʨʘʟʦʤ, ʦʮʝʥʠʚʘʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʪʨʝʤʷ ʜʘʥʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʪʦʤ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʩʘʡʪʘ ʩʚʷ-
ʟʳʚʘʥʠʷ ɸʊʌ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ (ʨʠʩʫʥʦʢ 2).  
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ʈʠʩʫʥʦʢ 2 – ɼʠʥʘʤʠʢʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʤʦʜʫʣʝʡ ʵʥʝʨʛʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʨʦʠʟʚʦʜʥʦʛʦ ʠʟʦʭʠʥʦʣʦʥʘ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʩʘʡʪʘ ʩʚʷʟʳʚʘʥʠʷ ɸʊʌ. 

 
ʈʠʩʫʥʦʢ 3 – ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ ɸʊʌ 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʩʚʷʟʳʚʘʥʠʝ ʩ ʪʨʝʤʷ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ Lys-384, Asp-483 ʠ Leu-
486 ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 6500 – 6800 ʬʩ.  ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘ-
ʟʘʥʦ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʩʘʡʪʝ ʩʚʷʟʳʚʘʥʠʷ ɸʊʌ ʚ ʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝ-
ʤʝʥʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʩʣʝ-
ʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʘʢʪʠʚʥʳʤ ʮʝʥʪʨʦʤ PKC. 

ɺʳʚʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ 
N-ʟʘʤʝʱʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ ʠʟʦʭʠʥʦʣʦʥʘ ʠʥʛʠʙʠʨʦʚʘʪʴ ʧʨʦʪʝʠʥʢʠʥʘʟʫ C-ɖ, ʘ ʩʣʝʜʦʚʘʪʝʣʴ-
ʥʦ ʠ ʥʘʣʠʯʠʝ ʵʥʜʦʪʝʣʠʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʜʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 
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2. M.  Mangoni,  D.  Roccatano,  A.  Di  Nola  //  PROTEINS:  Structure,  Function,  and  Genetics.  –  
1999. – N.35. – P.153 – 162 
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1ɻʦʥʯʘʨʦʚ ɸ.ɺ., 1ʂʦʚʘʣʝʚʘ ɸ.ʄ., 2ʉʝʜʦʚʘ ɸ.ɹ., 1ʂʦʰʝʚʦʡ ʆ.ʅ. 
ʊɽʈʇɽʅʆʀɼʓ ʕʌʀʈʅʓʍ ʄɸʉɽʃ ʃʀʉʊʔɽɺ ʀ ʎɺɽʊʂʆɺ 

LAMIUM ALBUM 
1ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

1ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʳʨʴʝʚʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ɹɸɺ) ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ 
ʬʘʨʤʘʮʠʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʤʥʦʛʦʯʠʩ-
ʣʝʥʥʳʭ ʨʦʜʦʚ. 

ʈʦʜ Lamium L. ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʩʝʤʝʡʩʪʚʝ Lamiaceae (Labiatae). ʅʘ 
ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʠ ʈʦʩʩʠʠ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 40 ʚʠʜʦʚ ʷʩʥʦʪʦʢ. ʅʘʜʟʝʤʥʳʝ ʦʨʛʘʥʳ ʷʩ-
ʥʦʪʢʠ ʩʦʜʝʨʞʘʪ ʬʣʘʚʦʥʦʠʜʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʪʨʠʪʝʨʧʝʥʦʠʜʳ, ʩʪʝʨʦʠʜʳ, ʩʣʝʜʳ ʘʣʢʘ-
ʣʦʠʜʦʚ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʠʨʠʜʦʠʜʳ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʠʟʠ [3]. ʇʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ 
ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ, ɹɸɺ ʨʘʩʪʝʥʠʡ ʨʦʜʘ Lamium ʧʨʦʷʚʣʷʶʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ, ʘʥʪʠʧʨʦʣʠʬʝʨʘ-
ʪʠʚʥʦʝ, ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. ɺ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʷʩʥʦʪʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʦʪʭʘʨʢʠ-
ʚʘʶʱʝʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, ʪʦʥʠʟʠʨʫʶʱʝʝ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʦʝ, ʤʦʯʝʛʦʥʥʦʝ, ʢʨʦʚʦʦʩʪʘ-
ʥʘʚʣʠʚʘʶʱʝʝ ʠ ʫʩʧʦʢʘʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʷʩʥʦʪʢʘ ʙʝʣʘʷ – Lamium album L., ʪʨʘʚʫ ʟʘʛʦʪʘʚʣʠʚʘʣʠ ʚ 
ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʍʘʨʴʢʦʚʘ ʠ ʛ. ʇʝʨʤʠ ʚ ʠʶʥʝ 2013ʛ. ʄʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ 
ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ Lamium album, ʢʦʪʦ-
ʨʦʝ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ. ɼʣʷ ʦʪʛʦʥʢʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʘʣʳ «Agilent» ʥʘ 
22 ʤʣ (part number 5183-4536) ʩ ʦʪʢʨʳʪʳʤʠ ʢʨʳʰʢʘʤʠ ʠ ʩʠʣʠʢʦʥʦʚʳʤ ʫʧʣʦʪʥʠʪʝʣʝʤ. ʃʝʪʫ-
ʯʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʟ ʭʦʣʦʜʠʣʴʥʠʢʘ ʩʤʳʚʘʣʠ ʚ ʚʠʘʣʫ ʧʝʥʪʘʥʦʤ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʧʨʦʜʫʚʢʦʡ 
ʘʟʦʪʘ. 

ʉʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʩʩʣʝʜʦʚʘʣʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ Agilent Technology HP6890 GC ʩ 
ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ 5973N. ʂʦʤʧʦʥʝʥʪʳ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘ-
ʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ 
ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʤʝʩʠ, ʩ ʜʘʥʥʳʤʠ ʙʠʙʣʠʦʪʝʢʠ ʤʘʩʩ-
ʩʧʝʢʪʨʦʚ NIST02 (ʙʦʣʝʝ 174000 ʩʦʝʜʠʥʝʥʠʡ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʣʠʩʪʴʝʚ ʩʦʜʝʨʞʘʪʩʷ 69 ʢʦʤʧʦʥʝʥʪʦʚ, 
ʠʟ ʥʠʭ 17 ʪʝʨʧʝʥʦʠʜʦʚ, ʩʨʝʜʠ ʥʠʭ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ – ʪʨʘʥʩ-ʣʠʥʘʣʦʦʣʦʢʩʠʜ, ʮʠʩ-
ʣʠʥʘʣʦʦʣʦʢʩʠʜ, ʣʠʥʘʣʦʦʣ, Ŭ-ʪʝʨʧʠʥʝʦʣ, ʩʝʩʢʚʠʪʝʨʧʥʝʥʦʠʜʳ – ɓ-ʙʫʨʙʦʥʝʥ, ʛʝʨʤʘʢʨʝʥ D, ʙʠ-
ʮʠʢʣʦʛʝʨʤʘʢʨʝʥ, ɓ-ʙʠʩʘʙʦʣʝʥ, ʩʧʘʪʫʣʝʥʦʣ, Ŭ-ʢʘʜʠʥʦʣ, Ŭ-ʙʠʩʘʙʦʣʦʣ, ʢʘʨʠʦʬʠʣʣʝʥʦʢʩʠʜ, ʧʨʦ-
ʠʟʚʦʜʥʦʝ ʬʘʨʥʝʟʝʥʘ ʛʝʢʩʘʛʠʜʨʦʬʘʨʥʝʟʠʣʘʮʝʪʦʥ, ʜʠʪʝʨʧʝʥʦʚʳʡ ʩʧʠʨʪ ʬʠʪʦʣ ʠ ʪʨʠʪʝʨʧʝʥ – 
ʩʢʚʘʣʝʥ, ʘ ʪʘʢʞʝ ɓ-ʠʦʥʦʥ ʠ ɓ-ʠʦʥʦʥ-5,6-ʵʧʦʢʩʠʜ. ɺ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʮʚʝʪʢʦʚ – 44 ʢʦʤʧʦʥʝʥʪʘ, 
ʠʟ ʥʠʭ 12 ʪʝʨʧʝʥʦʠʜʦʚ: ʣʠʥʘʣʦʦʣ, Ŭ-ʪʝʨʧʠʥʝʦʣ, ʛʝʨʤʘʢʨʝʥ D, ʵʚʛʝʥʦʣ, ʩʧʘʪʫʣʝʥʦʣ, ɓ-
ʙʠʩʘʙʦʣʝʥ, ʧʨʦʠʟʚʦʜʥʦʝ ʵʚʛʝʥʦʣʘ, ʢʘʨʠʦʬʠʣʣʝʥʦʢʩʠʜ, Ŭ-ʢʘʜʠʥʦʣ, Ŭ-ʙʠʩʘʙʦʣʦʣ, ʛʝʢʩʘʛʠʜʨʦ-
ʬʘʨʥʝʟʠʣʘʮʝʪʦʥ, ʩʢʚʘʣʝʥ (ʪʘʙʣ.1). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʥʝʝ ʙʳʣ ʠʟʫʯʝʥ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 
ʮʚʝʪʢʦʚ ʠ ʣʠʩʪʴʝʚ (ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ 2011ʛ.), ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 
ʦʪʩʫʪʩʪʚʠʝʤ ʨʷʜʘ ʤʦʥʦʪʝʨʧʝʥʦʠʜʦʚ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʦʚ [1,2]. 

ɺ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʮʚʝʪʢʦʚ ʠ ʣʠʩʪʴʝʚ ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʞʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʞʠʨʥʳʝ ʢʠʩʣʦ-
ʪʳ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ: ʢʦʨʠʯʥʳʡ ʘʣʴʜʝʛʠʜ ʠ 2-
ʤʝʪʦʢʩʠ-4-ʚʠʥʠʣʬʝʥʦʣ, ʬʝʥʠʣʘʮʝʪʘʣʴʜʝʛʠʜ. 

ɼʦʣʷ ʪʝʨʧʝʥʦʠʜʦʚ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʣʷʝʪ 71,68%, ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʮʚʝʪ-
ʢʦʚ – 34,21% (ʨʠʩ.1). 

ʇʨʠʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʘʢ Ŭ-ʪʝʨʧʝʥʠʦʣ, ʣʠʥʘʣʦʦʣ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ, Ŭ-
ʢʘʜʠʥʦʣ, Ŭ-ʙʠʩʘʙʦʣʦʣ, ʩʧʘʪʫʣʝʥʦʣ, ʢʘʨʠʦʬʠʣʝʥʦʢʩʠʜ, ʩʢʚʘʣʝʥ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠ-
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ʪʝʣʴʥʳʤ, ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʠʤ, ʮʠʪʦʩʪʘʪʠʯʝʩʢʠʤ ʠ ʘʥʪʠʧʨʦʣʠʬʝʨʘʪʠʚʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʩʪʠ ʩʳʨʴʷ Lamium album ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʮʝʥʥʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ 
ʩʫʙʩʪʘʥʮʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ Lamium 
album ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʳʨʴʝʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ɹɸɺ. 

ʊʘʙʣʠʮʘ1 
ʊʝʨʧʝʥʦʠʜʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ Lamium album 

ʊʝʨʧʝʥʦʜʳ 
ʉʦʜʝʨʞʘʥʠʝ ʪʝʨʧʝʥʦʠʜʦʚ 
(ʤʛ/1000ʛ ʩʳʨʴʷ) 

ʃʠʩʪʴʷ ʎʚʝʪʢʠ 
ʪʨʘʥʩ-ʃʠʥʘʣʦʦʣʦʢʩʠʜ  1,77  
ʮʠʩ-ʃʠʥʘʣʦʦʣʦʢʩʠʜ  1,51  
ʃʠʥʘʣʦʦʣ 1,57 57,1 
Ŭ-ʊʝʨʧʠʥʝʦʣ  6,4 
ɓ-ɹʫʨʙʦʥʝʥ 30,98  
ɓ-ʀʦʥʦʥ 4,51  
ɓ-ʀʦʥʦʥ-5,6-ʵʧʦʢʩʠʜ 6,74  
ɻʝʨʤʘʢʨʝʥ D  10,70 108,8 
ɹʠʮʠʢʣʦʛʝʨʤʘʢʨʝʥ 7,98  
ɓ-ɹʠʩʘʙʦʣʝʥ 20,75 81,7 
ʕʚʛʝʥʦʣ  5,97 
ʉʧʘʪʫʣʝʥʦʣ 511,79 305,2 
ʇʨʦʠʟʚʦʜʥʦʝ ʵʚʛʝʥʦʣʘ  41,1 
ʂʘʨʠʦʬʠʣʣʝʥʦʢʩʠʜ 16,22 202,9 
Ŭ-ʂʘʜʠʥʦʣ 15,74 30,1 
Ŭ-ɹʠʩʘʙʦʣʦʣ 58,30 290,3 
ɻʝʢʩʘʛʠʜʨʦʬʘʨʥʝʟʠʣʘʮʝ-
ʪʦʥ 53,19 71,3 

ʌʘʨʥʝʟʠʣʘʮʝʪʦʥ 11,46  
ʌʠʪʦʣ 201,31  
ʉʢʚʘʣʝʥ 162,09 961,0 

       ʄʛ/1000ʛ 
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ʩʦʜʝʨʞʘʥʠʝ ʪʝʨʧʝʥʦʠʜʦʚ
ʩʦʜʝʨʞʘʥʠʝ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ

 
ʈʠʩʫʥʦʢ 1. ʉʦʦʪʥʦʰʝʥʠʝ ʪʝʨʧʝʥʦʠʜʦʚ ʢ ʜʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʚ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ 

ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ ʷʩʥʦʪʢʠ ʙʝʣʦʡ (ʤʛ/1000ʛ ʩʳʨʴʷ) 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʬʽʨʥʦ  ʾʦʣʽʾ ʢʚʽʪʦʢ Lamium album / ʂʦʚʘʣʴʦʚʘ ɸ.ʄ., 
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ʂʦʣʽʩʥʠʢ ʗ.ʉ., ɻʦʥʯʘʨʦʚ ʆ.ɺ., ɯʣʴʾʥʘ ʊ.ɺ. // ɿʘʧʦʨʦʞʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʞʫʨʥʘʣ. – 2012. – ˉ3 
(72). – ʉ.74-75. 
2. ʂʦʣʽʩʥʠʢ ʗ.ʉ., ʂʦʚʘʣʝʚʘ ɸ.ʄ., ʀʣʴʠʥʘ ʊ.ɺ. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʝʬʽʨʥʦʾ 
ʦʣʽʾ ʣʠʩʪʷ Lamium album // Modern medicine and pharmaceutics: actual problems and prospects of 
development». Materials digest of the XXX International Research and Practice Conference and the 
II Stage of the Championship in medical and pharmaceutical sciences. (London, August 16– August 
23, 2012). – London. - 2012. - ʉʪʦʨ.113-115. 
3. Ethnobotany, Pharmacology and Phytochemistry of the Genus Lamium (Lamiaceae) Scientific 
Review / Funda N. Yalçin, Duyugu Kaya // FABAD J. Pharm. Sci. – 31. – 2006. – ʈ.43-52. 

 
 

ɻʦʨʴʢʦʚʘ ɸ.ʉ., ɽʨʤʦʣʘʝʚʘ ʆ.ʄ., ʊʘʣʘʥʦʚ ɸ.ɸ., ʄʠʰʘʥʠʥʘ ɸ.ʅ., ʀʩʘʭʘʥʦʚ ɸ.ʃ., ʌʫʨʩʘ ʅ.ʉ. 
ʉʈɸɺʅʀʊɽʃʔʅʆɽ ʀɿʋʏɽʅʀɽ ɸʄʀʅʆʂʀʉʃʆʊʅʆɻʆ ʉʆʉʊɸɺɸ ʃʀʉʊʔɽɺ  

4 ɺʀɼʆɺ ɺɽʈɽʉʂʆɺʓʍ 
ɻɹʆʋ ɺʇʆ ʗɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ 

 
 ɺʠʜʳ ʨʦʜʦʚ ʘʨʢʪʦʫʩ (Arctous (A. Gray) Niedenzu), ʯʝʨʥʠʢʘ (Vaccinium L.), ʤʠʨʪʘ ʠʣʠ 
ʭʘʤʝʜʘʬʥʝ (Chamaedaphne Moehch) ʩʝʤʝʡʩʪʚʘ ʚʝʨʝʩʢʦʚʳʝ (Ericaceae Juss.) ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥ-
ʪʝʨʝʩ ʢʘʢ ʠʩʪʦʯʥʠʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʥʠ ʥʘʭʦʜʷʪ ʨʘʟʥʦʦʙʨʘʟʥʦʝ 
ʧʨʠʤʝʥʝʥʠʝ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ. ʅʘʩʪʦʡ ʣʠʩʪʴʝʚ ʘʨʢʪʦʫʩʘ ʘʣʴʧʠʡʩʢʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ 
ʜʠʫʨʝʪʠʯʝʩʢʦʝ ʠ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʝ ʧʨʠ ʥʝʬʨʠʪʘʭ, ʮʠʩʪʠʪʘʭ, ʧʠʝʣʠʪʘʭ, ʫʨʝʪʨʠʪʘʭ, ʜʠʘʨʝʝ; ʦʪ-
ʚʘʨ ʧʦʙʝʛʦʚ ʛʦʣʫʙʠʢʠ – ʢʘʢ ʛʠʧʦʪʝʥʟʠʚʥʦʝ ʠ ʢʘʨʜʠʦʪʦʥʠʯʝʩʢʦʝ, ʥʘʩʪʦʡ ʣʠʩʪʴʝʚ ʯʝʨʥʠʢʠ ʢʘʚ-
ʢʘʟʩʢʦʡ – ʧʨʠ ʛʘʩʪʨʦʵʥʪʝʨʠʪʝ, ʦʪʚʘʨ ʣʠʩʪʴʝʚ ʤʠʨʪʘ ʙʦʣʦʪʥʦʛʦ – ʢʘʢ ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʦʝ ʧʨʠ 
ʵʧʠʣʝʧʩʠʠ ʠ ʵʢʣʘʤʧʩʠʠ [1]. 
ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʣʠʩʪʴʝʚ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʨʘʩʪʝʥʠʡ ʥʝ ʠʟʫʯʘʣʩʷ [1]. ʂʦʣʠʯʝʩʪʚʝʥ-
ʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ «Hitachi 835» 
(ʗʧʦʥʠʷ) [2]. 
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʪʘʙʣʠʮʘ) ʦʧʨʝʜʝʣʝʥʦ 20 ʘʤʠʥʦʢʠʩʣʦʪ, ʠʟ ʥʠʭ 11 ʤʦʥʦ-
ʘʤʠʥʦʤʦʥʦʢʘʨʙʦʥʦʚʳʭ (Ala,Val,  Gly,  Ile,  Leu,  Met,  Ser,  Thr,  Tyr,  Phe,  Cys),  2  ʤʦʥʦʘʤʠʥʦʜʠ-
ʢʘʨʙʦʥʦʚʳʭ (Asp, Glu), 4 ʜʠʘʤʠʥʦʤʦʥʦʢʘʨʙʦʥʦʚʳʭ (Arg, Lys, OH-Lys, Orn) ʠ 3 ʛʝʪʝʨʦʮʠʢʣʠ-
ʯʝʩʢʠʭ (His, Pro, OH-Pro). ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪ ʦʪʤʝʯʝʥʦ ʚ ʣʠ-
ʩʪʴʷʭ ʛʦʣʫʙʠʢʠ ʠ ʤʠʨʪʘ, ʥʝʟʘʤʝʥʠʤʳʭ – ʚ ʧʦʩʣʝʜʥʝʤ, ʟʘʤʝʥʠʤʳʭ – ʚ ʧʝʨʚʦʡ. ʀʟ ʦʪʜʝʣʴʥʳʭ 
ʛʨʫʧʧ ʥʝʟʘʤʝʥʠʤʳʭ ʤʦʥʦʘʤʠʥʦʤʦʥʦʢʘʨʙʦʥʦʚʳʭ ʠ ʟʘʤʝʥʠʤʳʭ ʤʦʥʦʘʤʠʥʦʜʠʢʘʨʙʦʥʦʚʳʭ ʢʠ-
ʩʣʦʪ ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʣʠʩʪʴʷʭ ʛʦʣʫʙʠʢʠ, ʟʘʤʝʥʠʤʳʭ ʤʦʥʦʘʤʠʥʦʤʦʥʦʢʘʨʙʦʥʦ-
ʚʳʭ ʠ ʥʝʟʘʤʝʥʠʤʳʭ ʤʦʥʦʘʤʠʥʦʜʠʢʘʨʙʦʥʦʚʳʭ – ʤʠʨʪʘ, ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ – ʘʨʢʪʦʫʩʘ. ʂʘʞ-
ʜʳʡ ʚʠʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚ ʥʘʢʦʧʣʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʘʤʠʥʦ-
ʢʠʩʣʦʪ. ʊʘʢ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʠʭ ʤʘʢʩʠʤʫʤʦʚ ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʣʠʩʪʴʷʭ ʛʦʣʫʙʠʢʠ ʠ ʤʠʨʪʘ, ʧʦ ʦʜ-
ʥʦʤʫ – ʘʨʢʪʦʫʩʘ ʠ ʯʝʨʥʠʢʠ ʢʘʚʢʘʟʩʢʦʡ (ʪʘʙʣʠʮʘ). 

ʊʘʙʣʠʮʘ 
ɸʤʠʥʦʢʠʩʣʦʪʳ ʣʠʩʪʴʝʚ ʤʠʨʪʘ ʙʦʣʦʪʥʦʛʦ, ʘʨʢʪʦʫʩʘ ʘʣʴʧʠʡʩʢʦʛʦ, 

ʛʦʣʫʙʠʢʠ ʙʦʣʦʪʥʦʡ ʠ ʯʝʨʥʠʢʠ ʢʘʚʢʘʟʩʢʦʡ 

ʉʠʤʚʦʣ 
ʃʠʩʪʴʷ 

ʄʠʨʪ ɸʨʢʪʦʫʩ ɻʦʣʫʙʠʢʘ ʏʝʨʥʠʢʘ 
ʤʛ/ʛ % ʤʛ/ʛ % ʤʛ/ʛ % ʤʛ/ʛ % 

ʄʦʥʦʘʤʠʥʦʤʦʥʦʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ 
Ala 6,34 7,05 4,12 6,96 6,40 7,08 5,58 6,93 

Val* 5,51 6,13 0,33 0,56 5,30 5,86 5,47 6,80 
Gly 5,55 6,17 3,80 6,42 5,90 6,53 5,09 6,32 
Ile* 4,45 4,95 2,40 4,06 4,30 4,76 4,33 5,39 
Leu* 9,33 10,38 5,55 9,38 9,40 10,40 8,29 10,30 
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Met* 1,33 1,48 1,05 1,77 1,40 1,55 0,96 1,19 
Ser 4,53 5,04 3,38 5,71 5,10 5,64 3,68 4,57 

Thr * 4,24 4,72 2,68 4,53 3,90 4,31 3,86 4,80 
Tyr 3,44 3,83 2,43 4,11 4,40 4,87 2,87 3,57 

Phe* 5,70 6,34 3,59 6,07 5,30 5,86 5,04 6,26 
Cys 0,33 0,37 0,03 0,05 0,40 0,44 0,10 0,12 

ʉʫʤʤʘ  50,75 56,46 29,36 49,62 51,80 57,30 45,27 59,25 
ʅʝʟʘʤʝʥʠʤʳʝ* 30,56 34,00 18,03 30,47 34,00 37,61 27,95 37,74 

ɿʘʤʝʥʠʤʳʝ 20,19 22,46 11,33 19,15 17,80 19,69 17,32 21,51 
ʄʦʥʦʘʤʠʥʦʜʠʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ 

Asp 8,56 9,52 5,22 8,82 8,60 9,51 8,37 10,40 
Glu 11,12 12,37 7,57 12,79 11,40 12,61 10,77 13,38 

ʉʫʤʤʘ 19,68 21,90 12,79 21,62 20,00 22,12 19,44 23,78 
ɼʠʘʤʠʥʦʤʦʥʦʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ 

Arg 5,22 5,81 3,56 6,02 5,90 6,53 4,82 5,99 
Lys* 6,77 7,53 3,77 6,37 5,80 6,41 4,55 5,65 

OH-Lys* 0,96 1,07 0,41 0,69 0,40 0,44 0,92 1,15 
Orn - - - - 0,80 0,88 - - 

ʉʫʤʤʘ 12,95 14,41 7,74 13,08 12,90 14,27 10,29 12,69 
ʅʝʟʘʤʝʥʠʤʳʝ* 7,73 8,60 4,18 7,06 6,20 6,87 5,47 6,80 

ɻʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ 
His 1,98 2,20 5,58 9,43 1,70 1,88 1,73 2,15 
Pro 4,52 5,03 3,18 5,37 3,90 4,31 3,59 4,46 

OH-Pro - - 0,52 0,88 0,10 0,11 0,46 0,57 
ʉʫʤʤʘ 6,50 7,23 9,28 15,68 5,70 6,30 5,78 7,18 

ʅʝʟʘʤʝʥʠʤʳʝ* 52,59 57,40 22,21 37,54 36,30 40,15 33,42 41,54 
ɿʘʤʝʥʠʤʳʝ 38,29 42,60 36,98 60,50 54,10 59,85 47,06 58,46 

ʆʙʱʘʷ 89,88 100 59,17 100 90,40 100 80,48 100 
 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʘʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ 4 ʚʠʜʦʚ ʩʝʤʝʡʩʪʚʘ ʚʝʨʝʩʢʦ-
ʚʳʝ ʠ ʦʪʤʝʯʝʥʳ ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʉʉʉʈ: ʮʚʝʪʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 
ʉʝʤʝʡʩʪʚʘ Magnoliaceae – Limoniaceae / ʧʦʜ. ʨʝʜ. ɸ.ɸ. ʌʝʜʦʨʦʚʘ. – ʃ.: ʅʘʫʢʘ, 1985. – ʊ.1. – 
260 ʩ. 
2. ʊʘʣʘʥʦʚ ɸ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʠ 
ʥʘʜʟʝʤʥʳʭ ʦʨʛʘʥʦʚ ʛʦʣʫʙʠʢʠ / ɸ.ɸ. ʊʘʣʘʥʦʚ, ʅ.ɸ. ʂʫʟʴʤʠʯʝʚʘ, ʅ.ʉ. ʌʫʨʩʘ // ɺʝʩʪʥʠʢ 
ʬʘʨʤʘʮʠʠ. – 2010. - ˉ1(47). – ʉ. 9-17.  

 
 

1ɻʦʨʷʯʘʷ ʆ.ɺ., 1ʀʣʴʠʥʘ ʊ.ɺ., 1ʂʦʚʘʣʝʚʘ ɸ.ʄ., 2ʉʝʜʦʚʘ ɸ.ɹ. 
ʂʆʄʇʆʅɽʅʊʅʓʁ ʉʆʉʊɸɺ ʕʌʀʈʅʆɻʆ ʄɸʉʃɸ ʊʈɸɺʓ ʇʆɼʄɸʈɽʅʅʀʂɸ 

ʎɽʇʂʆɻʆ 
1ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

2ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʧʦʜʤʘʨʝʥʥʠʢ Galium L. ʩʝʤʝʡʩʪʚʘ ʤʘʨʝʥʦʚʳʝ Rubiaceae Juss. ʰʠ-
ʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʝʛʠʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʠ ʭʦʣʦʜʥʦʤ ʢʣʠʤʘʪʦʤ ʢʘʢ ʚ ɽʚʨʘʟʠʠ, ʚ ʉʝʚʝʨ-
ʥʦʡ ɸʤʝʨʠʢʝ, ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʝ. 

ʍʠʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʨʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʠʨʠʜʦʠʜʦʚ ʉ10-ʪʠʧʘ: ʧʦʜʛʨʫʧʧʳ 
ʘʩʧʝʨʫʣʦʟʠʜʘ, ʣʦʛʘʥʠʥʘ ʠ ʤʦʥʦʪʨʦʧʝʠʥʘ; ʬʣʘʚʦʥʦʠʜʦʚ – ʧʨʦʠʟʚʦʜʥʳʭ ʘʧʠʛʝʥʠʥʘ, ʣʶʪʝʦʣʠʥʘ, 
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ʢʚʝʨʮʝʪʠʥʘ, ʢʝʤʧʬʝʨʦʣʘ ʚ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ; ʘʥʪʨʘʮʝʥʧʨʦʠʟʚʦʜʥʳʤʠ ʛʨʫʧʧʳ ʘʣʠʟʘʨʠʥʘ ʚ 
ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʡ. 

ʇʦʜʤʘʨʝʥʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʠ ʛʦʤʝʦʧʘʪʠʠ ʢʘʢ ʩʝʜʘʪʠʚʥʳʝ, ʛʠ-
ʧʦʪʝʥʟʠʚʥʳʝ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʝ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʝ ʩʨʝʜʩʪʚʘ [3]. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʦʬʠʮʠʥʘʣʴʥʳʤ ʚʠʜʦʤ ʨʦʜʘ ʇʦʜʤʘʨʝʥʥʠʢ ʷʚʣʷʝʪʩʷ ʧʦʜʤʘʨʝʥʥʠʢ ʮʝʧʢʠʡ 
– Galium aparine L. [7]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʥʘʫʯʥʳʭ ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʚ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʪʨʘʚʳ ʧʦʜʤʘʨʝʥ-
ʥʠʢʘ ʮʝʧʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʫʤʘʨʠʥʘʤʠ, ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʤʠ ʢʠʩʣʦʪʘʤʠ, ʧʨʦʠʟʚʦʜʥʳʤʠ 
ʢʚʝʨʮʝʪʠʥʘ ʠ ʢʝʤʧʬʝʨʦʣʘ; ʠʩʩʣʝʜʦʚʘʥ ʩʦʩʪʘʚ ʧʦʣʠʩʘʭʘʨʠʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʳʨʴʷ [1]. ʉʨʝʜʠ 
ʪʝʨʧʝʥʦʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʪʨʘʚʳ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ ʠʟʫʯʝʥʳ ʠʨʠʜʦʠʜʳ [6]. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 
ʪʨʘʚʳ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʘʷ ʪʨʘʚʘ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ, ʟʘʛʦʪʦʚ-
ʣʝʥʥʘʷ ʚ ʬʘʟʫ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʷ ʣʝʪʦʤ 2012 ʛʦʜʘ ʚ ʛ. ɸʣʯʝʚʩʢʝ ʃʫʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, 
ʋʢʨʘʠʥʘ ʠ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʇʝʨʤʠ, ʈʦʩʩʠʷ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 
ʦʙʨʘʙʦʪʢʦʡ ʜʠʩʪʠʣʣʷʪʘ ʛʝʢʩʘʥʦʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʜʝʣʠʪʴ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʩʦʜʝʨʞʘʱʝʝʩʷ ʚ 
ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʚ ʤʠʥʦʨʥʳʭ ʠʣʠ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚʘʭ [4]. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʨʦʚʦʜʠʣʠ ʭʨʦʤʘʪʦ-ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [5] ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ Agilent Technology 6890N ʩ ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ 5973N ʧʦ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʨʘʥʝʝ [2]. ʉʦʝʜʠʥʝʥʠʷ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʣʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʤ ʚ ʧʨʦʮʝʩʩʝ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 
ʤʘʩʩ-ʩʧʝʢʪʨʦʚ ʚʝʱʝʩʪʚ ʩ ʜʘʥʥʳʤʠ ʙʠʙʣʠʦʪʝʢʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ NIST02. 

ɺ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʪʨʘʚʳ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ ʚʳʷʚʣʝʥʦ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 29 
ʚʝʱʝʩʪʚ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ – 27 (ʪʘʙʣʠʮʘ). ɺʳʭʦʜ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʩʦʩʪʘʚʣʷʝʪ 0,30%. 

ʉʨʝʜʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʥʘʨʫʞʝʥʳ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜ-
ʥʳʝ: ʘʮʠʢʣʠʯʝʩʢʠʡ – ʛʝʨʘʥʠʣʘʮʝʪʦʥ (0,53%), ʙʠʮʠʢʣʠʯʝʩʢʠʡ – ʙʦʨʥʝʦʣ (0,18%); ʧʨʦʠʟʚʦʜʥʦʝ 
ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʘ ʬʘʨʥʝʟʦʣʘ – ʛʝʢʩʘʛʠʜʨʦʬʘʨʥʝʟʠʣʘʮʝʪʦʥ (4,12%); ʜʠʪʝʨʧʝʥʦʚʳʡ ʩʧʠʨʪ ʬʠ-
ʪʦʣ (6,32%); ʪʨʠʪʝʨʧʝʥʦʠʜ ʩʢʚʘʣʝʥ (14,49%); ʥʦʨʪʝʨʧʝʥʦʠʜʳ ɓ-ʠʦʥʦʥ-ʵʧʦʢʩʠʜ (0,88%) ʠ ɓ-
ʠʦʥʦʥ (1,26%). 

ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʪʨʘʚʳ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝ-
ʥʳ ʬʝʥʠʣʘʮʝʪʘʣʴʜʝʛʠʜʦʤ (0,21%), 2-ʤʝʪʦʢʩʠ-4-ʚʠʥʠʣʬʝʥʦʣʦʤ (0,62%), ʙʝʥʟʦʬʝʥʦʥʦʤ 
(1,00%) ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʤʦʥʦʪʝʨʧʝʥʦʠʜʘʤʠ ʵʚʛʝʥʦʣʦʤ (0,25%) ʠ ʤʝʪʠʣʵʚʛʝʥʦʣʦʤ (0,62%). 

ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʩʦʜʝʨʞʠʪ ʚʳʩʰʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ (11,36%), ʞʠʨʥʳʝ 
ʢʠʩʣʦʪʳ (54,82%). 

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʜʘ ʇʦʜʤʘʨʝʥʥʠʢ 
ʬʣʦʨʳ ʋʢʨʘʠʥʳ ʘʨʦʤʘʪʠʯʝʩʢʠʡ ʤʦʥʦʪʝʨʧʝʥʦʠʜ ʤʝʪʠʣʵʚʛʝʥʦʣ ʷʚʣʷʝʪʩʷ ʦʨʠʛʠʥʘʣʴʥʳʤ ʭʝʤʦ-
ʧʨʠʟʥʘʢʦʤ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪ ʜʘʥʥʳʡ ʪʘʢʩʦʥ ʚ ʩʪʨʫʢʪʫʨʝ ʠʟʫʯʘʝʤʦʛʦ 
ʢʦʥʪʠʥʫʫʤʘ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʪʨʘʚʳ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʘʥ-
ʪʠʩʝʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ – ʪʝʨʧʝʥʦʠʜʦʚ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ,  ʩʦʟʜʘʝʪ ʧʨʝʜʧʦ-
ʩʳʣʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ 
ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʠ ʘʥʪʠʬʫʥʛʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 
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ʊʘʙʣʠʮʘ 
ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʪʨʘʚʳ ʧʦʜʤʘʨʝʥʥʠʢʘ ʮʝʧʢʦʛʦ 

 

ˉ ʧ/ʧ ʉʦʝʜʠʥʝʥʠʝ 
ɺʨʝʤʷ ʫʜʝʨʞʠʚʘ-

ʥʠʷ, ʤʠʥ 
 

ʉʦʜʝʨʞʘʥʠʝ, 
ʤʛ/1000ʛ 

1 ʌʝʥʠʣʘʮʝʪʘʣʴʜʝʛʠʜ 7.35 6,2 
2 ɹʦʨʥʝʦʣ 11.67 5,5 
3 ʂʘʧʨʠʣʦʚʘʷ ʢʠʩʣʦʪʘ  12.53 4,8 
4 ɼʝʢʘʥʘʣʴ 13.02 3,9 
5 ʅʦʥʘʥʦʚʘʷ ʢʠʩʣʦʪʘ 15.73 8,5 
6 2-ʄʝʪʦʢʩʠ-4-ʚʠʥʠʣʬʝʥʦʣ 16.07 18,6 
7 5-ɸʤʠʣ-2(5ʅ)-ʬʫʨʘʥʦʥ 16.60 8,5 
9 ɼʠʛʠʜʨʦ-5-ʘʤʠʣ-2(3ʅ)-ʬʫʨʘʥʦʥ 17.25 5,1 
10 ʕʚʛʝʥʦʣ 17.53 7,4 
11 ʅʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 18.80 22,5 
12 ʄʝʪʠʣʵʚʛʝʥʦʣ  18.97 18,7 
13 ɻʝʨʘʥʠʣʘʮʝʪʦʥ 20.76 16,1 
14 ɓ-ʀʦʥʦʥ-ʵʧʦʢʩʠʜ 21.57 26,8 
15 ɓ-ʀʦʥʦʥ 21.66 38,2 
16 ɹʝʥʟʦʬʝʥʦʥ 25.09 30,1 
17 ʄʠʨʠʩʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 29.17 104,4 
18 ɻʝʢʩʘʛʠʜʨʦʬʘʨʥʝʟʠʣʘʮʝʪʦʥ 30.32 125,1 
19 ʇʝʥʪʘʜʝʢʘʥʦʚʘʷ ʢʠʩʣʦʪʘ 30.69 58,9 
20 ʇʘʣʴʤʠʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 32.49 973,4 
21 ʅʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 33.30 43,2 
22 ʌʠʪʦʣ 33.99 191,7 
23 ʃʠʥʦʣʝʚʘʷ ʢʠʩʣʦʪʘ 34.35 488,1 
24 ʉʪʝʘʨʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 34.59 26,8 
25 ʊʨʠʢʦʟʘʥ 36.19 15,8 
26 ʇʝʥʪʘʢʦʟʘʥ 38.22 25,9 
27 ɻʝʧʪʘʢʦʟʘʥ 40.09 70,4 
28 ʉʢʚʘʣʝʥ 41.13 440,3 
29 ʅʦʥʘʢʦʟʘʥ 41.87 229,1 
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ɻʨʠʛʦʨʷʥ ɻ.ʖ.1, ʈʠʭʪʝʨ-ʃʝʚʠʥ ɻ.2, ɸʨʜʠ ɿ.2, ʉʝʛʘʣ ʄ.1 
ʀɿʆʇʈʆʊɽʈɽʅʆʃ-ʆʇʆʉʈɽɼʆɺɸʅʅɸʗ ʄʆɼʋʃʗʎʀʗ ɼʆʃɻʆɺʈɽʄɽʅʅʆʁ  

ʇʆʊɽʅʎʀɸʎʀʀ ʊʈɸɺʄʀʈʆɺɸʅʅʓʍ ʂʈʓʉ 
1ʀʥʩʪʠʪʫʪ ʠʤ. ɺʝʡʮʤʘʥʘ, ʈʝʭʦʚʦʪ, ʀʟʨʘʠʣʴ 

2ʍʘʡʬʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʍʘʡʬʘ, ʀʟʨʘʠʣʴ 
ɺʚʝʜʝʥʠʝ 
ʊʷʞʝʣʳʝ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶʱʠʝ ʩʦʙʳʪʠʷ, ʬʠʟʠʯʝʩʢʦʝ ʥʘʩʠʣʠʝ, ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞ-

ʜʘʶʱʝʝ ʚʦʡʥʳ, ʥʝʦʞʠʜʘʥʥʘʷ ʧʦʪʝʨʷ ʙʣʠʟʢʦʛʦ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʧʦ-
ʩʪʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʨʘʩʩʪʨʦʡʩʪʚʘ (ʇʊʉʈ). ʇʊʉʈ – ʵʪʦ ʦʩʦʙʦʝ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦ-
ʩʪʦʷʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʝʞʠʚʘʥʠʝʤ ʪʨʘʚʤʠʨʫʶʱʝʛʦ ʩʦʙʳʪʠʷ ʯʝʨʝʟ ʥʘ-
ʚʷʟʯʠʚʳʝ ʤʳʩʣʠ, ʥʦʯʥʳʝ ʢʦʰʤʘʨʳ, ʚʦʩʧʦʤʠʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʣʶʙʳʤ ʬʘʢ-
ʪʦʨʦʤ-ʥʘʧʦʤʠʥʘʥʠʝʤ ʦ ʪʨʘʚʤʠʨʫʶʱʝʤ ʩʦʙʳʪʠʠ ʚ ʧʨʦʰʣʦʤ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʢʠ, 
ʦʢʦʣʦ 90% ʣʶʜʝʡ ʠʩʧʳʪʳʚʘʶʪ ʧʩʠʭʦʪʨʘʚʤʠʨʫʶʱʠʝ ʩʦʙʳʪʠʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʠ, ʦʜʥʘʢʦ, ʪʦʣʴ-
ʢʦ ʫ 5-10% ʨʘʟʚʠʚʘʝʪʩʷ ʩʠʤʧʪʦʤʘʪʠʢʘ ʇʊʉʈ (Parsons and Ressler, 2013). ʉʦʛʣʘʩʥʦ ʥʝʜʘʚʥʠʤ 
ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʩʪʨʝʩʩʦʚʳʝ ʩʠʪʫʘʮʠʠ ʚ ʜʝʪʩʢʦʤ 
ʚʦʟʨʘʩʪʝ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʇʊʉʈ 
(Heim and Nemeroff, 2001).  

ɺ ʩʚʷʟʠ ʩ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩ 
ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ 
ʧʦʧʳʪʢʠ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʇʊʉʈ ʥʘ ʞʠʚʦʪʥʳʭ. ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ 
ʠʟʫʯʝʥʠʷ ʇʊʉʈ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʍʘʡʬʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ (ʀʟʨʘʠʣʴ) (Richter-Levin, 1998). 
ɼʘʥʥʘʷ ʤʦʜʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʘʬʬʝʢʪʠʚʥʳʤʠ 
ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ, ʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʘʤʠ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʩʠʥʘʧʪʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʚ 
ʛʠʧʧʦʢʘʤʧʝ.  

ʄʝʪʦʜʳ 
ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʪʨʘʚʤʠʨʦʚʘʥʥʦʡ ʛʨʫʧʧʘʭ ʢʨʳʩ ʧʦʨʦʜʳ 

ɺʠʩʪʘʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʂʦʤʠʪʝʪʘ ʠʥʩʪʠʪʫʪʘ ɺʝʡʮʤʘʥʘ ʧʦ ʟʘʱʠʪʝ ʠ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʶ ʞʠʚʦʪʥʳʭ ʠ ʀʟʨʘʠʣʴʩʢʦʤʫ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ. ɾʠʚʦʪʥʳʝ 
ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚ ʚʦʟʨʘʩʪʝ 65  ʜʥʝʡ ʙʳʣʠ  ʧʦʜʚʝʨʛʥʫʪʳ ʪʨʘʚʤʝ.  ʂʘʞʜʘʷ ʢʨʳʩʘ ʧʦʤʝʱʘʣʘʩʴ ʚ 
ʥʝʙʦʣʴʰʦʡ ʙʘʩʩʝʡʥ ʠ ʫʜʝʨʞʠʚʘʣʘʩʴ ʧʦʜ ʚʦʜʦʡ ʚ ʪʝʯʝʥʠʝ 45 ʩʝʢʫʥʜ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʦʡ ʧʘʨʘʜʠʛʤʳ ʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʵʧʠʟʦʜ ʘʩʩʦʮʠʠʨʦʚʘʣʩʷ ʩ ʥʝʡʪʨʘʣʴʥʳʤ ʬʘʢʪʦʨʦʤ – 
ʘʨʦʤʘʪʦʤ ʚʘʥʠʣʠ (30-ʩʝʢʫʥʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ). ʂ ʢʣʝʪʢʝ, ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡ-
ʩʪʚʠʶ ʘʨʦʤʘʪʘ, ʢʨʳʩʳ ʧʨʠʫʯʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʜʥʝʡ (ʛʘʙʠʪʫʘʮʠʷ ʥʘ 62-
64  ʜʥʷʭ ʞʠʟʥʠ,  ʜʚʝ ʤʠʥʫʪʳ ʝʞʝʜʥʝʚʥʦ),  ʜʘʙʳ ʠʩʢʣʶʯʠʪʴ ʬʘʢʪʦʨ ʥʦʚʠʟʥʳ.  ɾʠʚʦʪʥʳʝ ʢʦʥ-
ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʘʢʠʤ ʞʝ ʤʘʥʠʧʫʣʷʮʠʷʤ (ʈʠʩʫʥʦʢ, ɸ).  

ʕʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ in vitro ʥʘ ʧʝʨʝʞʠʚʘʶʱʠʭ ʩʨʝ-
ʟʘʭ ʛʠʧʧʦʢʘʤʧʘ ʢʘʢ ʦʧʠʩʘʥʦ ʚ Grigoryan and Segal (2013). ɿʘ 30-40 ʤʠʥʫʪ ʜʦ ʜʝʢʘʧʠʪʘʮʠʠ 
ʢʨʳʩʳ ʦʙʝʠʭ ʛʨʫʧʧ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʦʚʪʦʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʬʘʢʪʦʨʘ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʩ 
ʪʨʘʚʤʦʡ – ʘʨʦʤʘʪʘ ʚʘʥʠʣʠ. ʂʨʳʩʳ ʜʝʢʘʧʠʪʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʛʠʣʴʦʪʠʥʳ ʚ ʚʦʟʨʘʩʪʝ 90-92 
ʜʥʝʡ. ɻʦʣʦʚʥʦʡ ʤʦʟʛ ʧʦʤʝʱʘʣʩʷ ʚ ʦʭʣʘʞʜʝʥʥʫʶ (+4 0C) ʠʩʢʫʩʩʪʚʝʥʥʫʶ ʩʧʠʥʥʦʤʦʟʛʦʚʫʶ 
ʞʠʜʢʦʩʪʴ (ʀʉʄɾ), ʢʘʨʙʦʛʝʥʠʨʦʚʘʥʥʫʶ ʩʤʝʰʘʥʥʳʤ ʛʘʟʦʤ (95% O2 ʠ 5%  CO2)  ʠ ʩʦʜʝʨʞʘ-
ʱʫʶ (ʚ ʤʄ)  124  NaCl,  2  KCl,  26  NaHCO3, 1.24 KH2PO4,  2.5  CaCl2, 2 MgSO4 ʠ 10 ʛʣʶʢʦʟʳ, 
ʧʨʠ pH=7.4. ʇʦʧʝʨʝʯʥʳʝ ʧʝʨʝʞʠʚʘʶʱʠʝ ʩʨʝʟʳ ʜʦʨʩʘʣʴʥʦʛʦ ʠ ʚʝʥʪʨʘʣʴʥʦʛʦ ʦʪʜʝʣʦʚ ʛʠʧʧʦ-
ʢʘʤʧʘ (ɼɻ ʠ ɺɻ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʪʦʣʱʠʥʦʡ ʚ 400 µʤ, ʥʘʨʝʟʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʯʦʧʝʨʘ, ʠʥʢʫ-
ʙʠʨʦʚʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʧʦʣʫʪʦʨʘ ʯʘʩʦʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʢʘʨʙʦʛʝʥʠʨʦʚʘʥʥʦʡ 
ʀʉʄɾ. ɼʣʷ ʵʢʩʪʨʘʢʣʝʪʦʯʥʦʛʦ ʦʪʚʝʜʝʥʠʷ ʚʳʟʚʘʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ ʩʨʝʟʳ ʛʠʧʧʦʢʘʤʧʘ ʧʦʤʝ-
ʱʘʣʠʩʴ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʢʘʤʝʨʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʦʪʦʨʦʡ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 33.8-34.0 ºC 
ʩʦ ʩʢʦʨʦʩʪʴʶ ʪʦʢʘ ʀʉʄɾ ʚ 2.5 ʤʣ/ʤʠʥ. 

ɺʦʟʙʫʜʠʪʝʣʴʥʳʝ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʝ ʧʦʪʝʥʮʠʘʣʳ (ɺʇʉʇ) ʜʝʥʜʨʠʪʦʚ ʧʠʨʘʤʠʜʘʣʴʥʳʭ 
ʢʣʝʪʦʢ ʚ stratum radiatum ʧʦʣʷ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʩʪʝʢʣʷʥʥʳʭ 

http://www.ncbi.nlm.nih.gov/pubmed?term=Richter-Levin%20G%5BAuthor%5D&cauthor=true&cauthor_uid=9676829
http://www.ncbi.nlm.nih.gov/pubmed?term=Grigoryan%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23615548
http://www.ncbi.nlm.nih.gov/pubmed?term=Segal%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23615548
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ʤʠʢʨʦʵʣʝʢʪʨʦʜʦʚ, ʟʘʧʦʣʥʝʥʥʳʭ 0.75 ʄ ʨʘʩʪʚʦʨʦʤ NaCl (4 ʄÝ). ɺʇʉʇ ʚʳʟʚʘʣʠʩʴ ʩʪʠʤʫʣʷ-
ʮʠʝʡ ʢʦʣʣʘʪʝʨʘʣʝʡ ʐʘʬʬʝʨʘ ʧʦʣʷ ʉɸ1 ʛʠʧʧʦʢʘʤʧʘ ʙʠʧʦʣʷʨʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ, ʨʘʩʧʦʣʦʞʝʥ-
ʥʳʤʠ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʜʘ (ʈʠʩʫʥʦʢ, ɹ). ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʘʚʘʣ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʩʪʠʤʫʣʷʮʠʠ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʫʪʝʡ ʚ ʢʘʞʜʦʤ ʩʨʝʟʝ. ʊʝʪʘʥʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ 
ʧʦʜʘʚʘʣʘʩʴ ʩ ʯʘʩʪʦʪʦʡ ʚ 100 ɻʮ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʠʤʧʫʣʴʩʦʚ ʚʘʨʴʠʨʦʚʘʣʦ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʪʘʥʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ ʦʜʥʦʛʦ ʠʟ 
ʧʫʪʝʡ ʥʝ ʚʳʟʳʚʘʣʘ ʚʠʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʦʪʚʝʪʘ ʥʘ ʩʪʠʤʫʣʷʮʠʶ ʜʨʫʛʦʛʦ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦʙ ʠʭ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ɼʦ ʪʝʪʘʥʠʟʘʮʠʠ ʦʜʥʦʛʦ ʠʟ ʧʫʪʝʡ, ʚʳʙʠʨʘʣʩʷ ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ɺʇʉʇ 
(50% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ), ʢʦʪʦʨʳʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ 10 ʤʠ-
ʥʫʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʩʪʘʙʠʣʴʥʦʩʪʠ.  

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʚ ʢʘʯʝʩʪʚʝ ʬʘʨʤʘʢʦʣʦʛʠʯʝʢʦʛʦ ʘʛʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʟʦʧʨʦʪʝʨʝʥʦʣ 
(Sigma-Aldrich), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʘʛʦʥʠʩʪʦʤ ʙʝʪʘ-ʘʜʨʝʥʵʨʛʠʯʝʩʢʠʭ ʨʝʮʝʧ-
ʪʦʨʦʚ.  

 
ʈʠʩʫʥʦʢ: ɸ – ʩʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʪʦʢʦʣʘ; ɹ – ʩʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦ ʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʜʦʚ ʚ ʩʨʝʟʘʭ ʜʦʨʩʘʣʴʥʦʛʦ ʠ ʚʝʥ-
ʪʨʘʣʴʥʦʛʦ ʛʠʧʧʦʢʘʤʧʘ (ɼɻ ʠ ɺɻ, ʩʦʦʪʚʝʪʩʚʝʥʥʦ); ɺ – ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ ʫʨʦʚʥʷ ʜʦʣ-
ʛʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ɼɻ ʠ ɺɻ ʩʨʝʟʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ; ɻ - 
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ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ ʫʨʦʚʥʷ ʠʟʦʧʨʦʪʝʨʝʥʦʣ-ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʠʥʜʫʢʮʠʠ ʜʦʣʛʦʚʨʝʤʝʥ-
ʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ɼɻ ʠ ɺɻ ʩʨʝʟʘʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʪʨʘʚʤʠʨʦʚʘʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

 
ʈʝʛʠʩʪʨʘʮʠʷ ʠ ʦʬʣʘʡʥ ʘʥʘʣʠʟ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ɺʇʉʇ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ pCLAMP 9.2 (Axon Instruments). ʀʟʤʝʥʝʥʠʷ ɺʇʉʇ ʧʦʩʣʝ ʪʝʪʘʥʠʯʝʩʢʦʡ 
ʩʪʠʤʫʣʷʮʠʠ ʠ ʚʣʠʷʥʠʷ ʠʟʦʧʨʦʪʝʨʝʥʦʣʘ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. ɼʣʷ 
ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʩʪ ANOVA (ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 
ʨ<0.05). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʅʘʤʠ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʭ ʩʨʝʟʦʚ ʢʦʪʨʦʣʴʥʳʭ ʠ ʪʨʘʚʤʠ-

ʨʦʚʘʥʥʳʭ ʢʨʳʩ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʧʦʪʝʥʮʠʘʮʠʶ ʚ ʦʪʚʝʪ ʥʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ 
ʩʪʠʤʫʣʷʮʠʶ (1ʩ, 100 ɻʮ). ʄʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫʨʦʚʝʥʴ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ʚʝʥ-
ʪʨʘʣʴʥʳʭ ʛʠʧʧʦʢʘʤʧʘʣʴʥʳʭ ʩʨʝʟʘʭ ʚʟʨʦʩʣʳʭ ʢʨʳʩ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʜʦʨʩʘʣʴʥʳʭ 
(1.31 ± 0.02 (n=6) ʠ 1.58 ± 0.01 (n=5), F   = 43.89, p<0.01, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʈʠʩʫʥʦʢ, ɺ). ɼʘʥʥʦʝ 
ʥʘʙʣʶʜʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʠ ʥʘʰʠʭ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʦ-
ʣʦʜʳʭ ʞʠʚʦʪʥʳʭ (Papatheodoropoulos and Kostopoulos, 2000; Maggio and Segal, 2007; 
Grigoryan et al., 2012). 

ʅʘʤʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʚʤʘ, ʢʦʪʦʨʫʶ ʞʠʚʦʪʥʦʝ ʧʦʣʫʯʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʝʨʞʘʥʠʷ 
ʧʦʜ ʚʦʜʦʡ, ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ɼɻ ʩʨʝ-
ʟʘʭ (1.22 ± 0.01, n=6; p<0.001, F=398.67), ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʧʨʠ ʵʪʦʤ ʩʧʦʩʦʙʥʦʩʪʴ ɺɻ ʩʨʝʟʦʚ ʛʝʥʝ-
ʨʠʨʦʚʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʧʦʪʝʥʮʠʘʮʠʶ (ʈʠʩʫʥʦʢ, ɺ). ʆʙʥʘʨʫʞʝʥʥʦʝ ʥʘʤʠ in vitro ʧʦʥʠʞʝ-
ʥʠʝ ʫʨʦʚʥʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ʉɸ1 ʧʦʣʝ ʜʦʨʩʘʣʴʥʦʛʦ ʛʠʧʧʦʢʘʤʧʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʋʘʥʛʘ ʠ ʩʦʘʚʪʦʨʦʚ (2000). ɸʚʪʦʨʳ ʧʦʢʘʟʘʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 
ʧʦʪʝʥʮʠʘʮʠʠ ʚ ʟʫʙʯʘʪʦʡ ʠʟʚʠʣʠʥʝ ʛʠʧʧʦʢʘʤʧʘ in vivo ʠ ʥʘʨʫʰʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥ-
ʪʘʮʠʠ ʚ ʚʦʜʥʦʤ ʣʘʙʠʨʠʥʪʝ ʄʦʨʨʠʩʘ (Wang et al., 2000).  

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʦʚʣʝʯʝʥʠʝ ʥʦʨʘʜʨʝʥʵʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʛʠʧʧʦʢʘʤʧʝ ʚ ʤʦ-
ʜʫʣʷʮʠʶ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ʦʪʚʝʪ ʥʘ ʩʪʨʝʩʩʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (Grigoryan, Segal, 
2013), ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ ʧʦʥʠʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ʜʦʨʩʘʣʴ-
ʥʦʤ ʛʠʧʧʦʢʘʤʧʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʡ ʤʦʟʛʦʚʦʡ ʩʠʩʪʝʤʳ. ʉ 
ʮʝʣʴʶ ʚʳʷʩʥʝʥʠʷ ʨʦʣʠ ʥʦʨʘʜʨʝʥʵʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʦʧʦʩʨʝʜʦʚʘʥʠʠ ʦʪʚʝʪʘ ʥʘ ʪʨʘʚʤʠʨʫʶ-
ʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʤʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʡ ʘʛʦʥʠʩʪ ʙʝʪʘ-ʘʜʨʝʥʵʨʛʠʯʝʩʢʠʭ ʨʝ-
ʮʝʧʪʦʨʦʚ – ʠʟʦʧʨʦʪʝʨʝʥʦʣ, ʠ ʩʣʘʙʘʷ ʪʝʪʘʥʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ, ʧʦʜʧʦʨʦʛʦʚʘʷ ʜʣʷ ʠʥʜʫʢʮʠʠ 
ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ (35 ʧʫʣʴʩʦʚ, 100 ɻʮ). ʊʘʢʦʡ ʪʠʧ ʩʪʠʤʫʣʷʮʠʠ ʚʳʟʳʚʘʣ ʣʠʰʴ ʢʦ-
ʨʦʪʢʦʚʨʝʤʝʥʥʫʶ ʧʦʪʝʥʮʠʘʮʠʶ ʢʘʢ ʚ ɼɻ, ʪʘʢ ʠ ʚ ɺɻ ʩʨʝʟʘʭ ʦʙʝʠʭ ʛʨʫʧʧ. ʀʟʦʧʨʦʪʝʨʝʥʦʣ, ʢʦ-
ʪʦʨʳʡ ʜʦʙʘʚʣʷʣʩʷ ʢ ʀʉʄɾ (ʢʦʥʝʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 1 µʄ) ʟʘ 15 ʤʠʥʫʪ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʩʣʘ-
ʙʦʛʦ ʪʝʪʘʥʫʩʘ, ʥʝ ʚʳʟʳʚʘʣ ʠʟʤʝʥʝʥʠʡ ɺʇʉʇ ʥʘ ʙʘʟʦʚʫʶ ʩʪʠʤʫʣʷʮʠʶ. ʆʜʥʘʢʦ ʪʘʢʦʡ ʞʝ ʧʦʜ-
ʧʦʨʦʛʦʚʳʡ ʧʦ ʩʠʣʝ ʪʝʪʘʥʫʩ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʟʦʧʨʦʪʝʨʝʥʦʣʘ ʚʳʟʳʚʘʣ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʧʦʪʝʥ-
ʮʠʘʮʠʶ ʚ ɼɻ (1.33 ± 0.01), ʥʦ ʥʝ ʚ ɺɻ ʩʨʝʟʘʭ (1.01 ± 0.01) ʢʦʥʪʨʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. ʄʳ ʦʙʥʘ-
ʨʫʞʠʣʠ, ʯʪʦ ɼɻ ʩʨʝʟʳ ʪʨʘʚʤʠʨʦʚʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʦʣʥʦʩʪʴʶ ʫʪʝʨʷʣʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 
ʚʦʟʜʝʡʩʪʚʠʶ ʠʟʦʧʨʦʪʝʨʝʥʦʣʘ (1µʄ). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʠʟʦʧʨʦʪʝʨʝʥʦʣ-
ʦʧʦʩʨʝʜʦʚʘʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʦʨʦʪʢʦʚʨʝʤʝʥʥʦʡ ʧʦʪʝʥʮʠʘʮʠʠ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʚ ɺɻ (1.19 ± 0.01), ʘ ʥʝ ʚ ɼɻ ʩʨʝʟʘʭ (ʈʠʩʫʥʦʢ, ɻ). ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 
ʦʙ ʠʟʤʝʥʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʦʨʘʜʨʝʥʵʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʦʪʚʝʪ ʥʘ ʪʨʘʚʤʠ-
ʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʜʘʣʴʥʝʡʰʝʝ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʬʘʨʤʘʢʦʣʦ-
ʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ. 
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ɺʃʀʗʅʀɽ ʉʊɽʇɽʅʀ ʀɿʄɽʃʔʏɽʅʀʗ ʅɸ ɺʓʍʆɼ ʌʈɸʂʎʀʀ ʌʃɸɺʆʅʆʀɼʆɺ 
ʃʀʉʊʔɽɺ ʀ ʎɺɽʊʂʆɺ ɼɽɺʗʉʀʃɸ ɹʈʀʊɸʅʉʂʆɻʆ 

ɻɹʆʋ ɺʇʆ ɺʦʣʛɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ  
 

 ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝ-
ʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʵʢʩʪʨʘʢʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʢʩʪʨʘʢʮʠʷ 
ʦʪʥʦʩʠʪʴʩʷ  ʢ ʫʧʨʘʚʣʷʝʤʳʤ ʧʨʦʮʝʩʩʘʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʠʟʚʣʝ-
ʯʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʠʟ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ 
ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʤ ʥʘʠ-
ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ɹɸɺ, ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ.  
 ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʣʝ-
ʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ ʜʝʚʷʩʠʣʘ ʙʨʠʪʘʥʩʢʦʛʦ) ʥʘ ʚʳʭʦʜ ʬʨʘʢ-
ʮʠʠ ʬʣʘʚʦʥʦʠʜʦʚ. 
 ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ ʩʳ-
ʨʴʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʣʠʩʪʴʷʤʠ ʠ ʮʚʝʪʢʘʤʠ ʜʝʚʷʩʠʣʘ ʙʨʠʪʘʥʩʢʦʛʦ. ʆʙʨʘʟʮʳ ʩʳʨʴʷ ʙʳʣʠ ʩʦʙ-
ʨʘʥʳ ʚ ʬʘʟʫ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʦʪ ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʦʧʫʣʷʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʤʳʣʞʝʥʩʢʦʛʦ 
ʨʘʡʦʥʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ 2012 ʛʦʜʘ. ʉʳʨʴʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʣʴʯʘʣʠ 
ʜʦ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ 1, 2, 3 ʠ 5 ʤʤ. 
 ʈʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ 
ʵʢʩʪʨʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʨʪʘ ʵʪʠʣʦʚʦʛʦ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 
70% [4]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʩʦʜʝʨʞʘ-
ʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʜʝʚʷʩʠʣʘ ʙʨʠʪʘʥ-
ʩʢʦʛʦ (ʪʨʘʚʘ, ʣʠʩʪʴʷ, ʮʚʝʪʢʠ, ʣʠʩʪʴʷ ʠ ʮʚʝʪʢʠ). ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʬʨʘʢ-
ʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʣʠʩʪʴʷʭ ʠ ʮʚʝʪʢʘʭ, ʢʦʪʦʨʳʝ ʙʳʣʠ 
ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
 ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʩʳʨʴʝ ʜʝʚʷʩʠʣʘ ʙʨʠʪʘʥʩʢʦʛʦ ʙʳʣ 
ʚʳʙʨʘʥ ʤʝʪʦʜ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʬʣʘʚʦ-
ʥʦʠʜʦʚ ʦʙʨʘʟʦʚʳʚʘʪʴ ʦʢʨʘʰʝʥʥʳʝ ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʦ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʘʣʶʤʠʥʠʷ 
ʭʣʦʨʠʜʘ ʚ ʩʨʝʜʝ ʢʠʩʣʦʪʳ ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʨʘʟʚʝʜʸʥʥʦʡ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ 
ʧʝʨʚʦʡ ʧʦʣʦʩʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʬʣʘʚʦʥʦʠʜʦʤ ʩʤʝʱʘʝʪʩʷ ʥʘ 35 – 50 ʥʤ ʢ ʚʠʜʠʤʦʡ 
ʦʙʣʘʩʪʠ (ʙʘʪʦʭʨʦʤʥʳʡ ʩʜʚʠʛ) [1]. ʉʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʪʨʘʚʳ ʜʝʚʷʩʠʣʘ 
ʙʨʠʪʘʥʩʢʦʛʦ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʃʝʩʦʚʦʡ ɾ.ʉ. ʩ ʩʦʘʚʪ. [2]. 
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 ʆʮʝʥʢʫ ʩʫʤʤʘʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʨʘʢʮʠʠ ʬʣʘʚʦʥʦʠʜʦʚ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 
ʢʚʝʨʮʝʪʠʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʜʝʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʛʣʦʱʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʨʘʩʪʚʦʨʘ ɻʉʆ 
ʢʚʝʨʮʝʪʠʥʘ ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ ( %1

1ʩʤɽ = 738,4 ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 425 ʥʤ). 
 ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, 
ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʬʣʘʚʦʥʦʠʜʥʦʡ ʬʨʘʢʮʠʠ ʦʪʤʝʯʘʣʩʷ ʧʨʠ ʠʟʤʝʣʴʯʝʥʠʠ ʩʳʨʴʷ ʜʦ ʨʘʟ-
ʤʝʨʦʚ ʯʘʩʪʠʮ ʚ ʧʨʝʜʝʣʘʭ 2 ʤʤ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ, ʩʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʥʦʡ ʬʨʘʢʮʠʠ ʚ ʠʟʚʣʝʯʝʥʠʷʭ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ. ʆʜ-
ʥʘʢʦ, ʧʨʠ ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ ʩʳʨʴʷ ʩ ʨʘʟʤʝʨʘʤʠ ʯʘʩʪʠʮ 1 ʤʤ ʚʳʭʦʜ ʬʣʘʚʦʥʦʠʜʥʦʡ ʬʨʘʢʮʠʠ 
ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ 2 ʤʤ, ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʠʟ-
ʤʝʣʴʯʝʥʠʠ ʩʳʨʴʷ ʜʦ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ 3 ʤʤ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 
ɺʣʠʷʥʠʝ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʥʘ ʚʳʭʦʜ ʬʨʘʢʮʠʠ ʬʣʘʚʦʥʦʠʜʦʚ 

ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ ʜʝʚʷʩʠʣʘ ʙʨʠʪʘʥʩʢʦʛʦ 
ʉʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ, ʤʤ 1 2 3 5 

ʉʦʜʝʨʞʘʥʠʝ ʬʣʘʚʦʥʦʠʜʦʚ, % 0,0431 
±0,0004 

0,0528 
±0,0009 

0,0490 
±0,0007 

0,0353 
±0,0006 

  
 ɺʳʚʦʜ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʵʢʩʪʨʘʢʮʠʠ ʬʣʘ-
ʚʦʥʦʠʜʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʩʳʨʴʷ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʬʨʘʢʮʠʠ ʬʣʘ-
ʚʦʥʦʠʜʦʚ ʥʘʙʣʶʜʘʣʩʷ ʧʨʠ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ 2 ʤʤ. ʉ 
ʫʤʝʥʴʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʣʠʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ ʜʝʚʷʩʠʣʘ ʙʨʠʪʘʥʩʢʦʛʦ ʦʪʤʝʯʘʣʦʩʴ 
ʩʥʠʞʝʥʠʝ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʬʣʘʚʦʥʦʠʜʥʦʡ ʬʨʘʢʮʠʠ ʚ ʧʦʣʫʯʝʥʥʳʭ ʠʟʚʣʝʯʝʥʠʷʭ. 
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ʆɹʓʂʅʆɺɽʅʅʆʁ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
 ɺ ʈʌ ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ  ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʥʘ 1 ʛʘ ʣʝʩʦʧʦʢʨʳʪʦʡ ʧʣʦʱʘʜʠ 
(ʩʧʝʣʳʭ ʥʘʩʘʞʜʝʥʠʡ) -10-13 ʪ, ʦʙʱʠʡ ʟʘʧʘʩ ʧʨʝʚʳʰʘʝʪ 3 ʤʣʨʜ ʪ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 30 ʤʣʥ ʪ 
(ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ) ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳʤʠ. ɿʘʛʦʪʦʚʢʘ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʨʫʙʢʘʭ ʣʝʩʘ [1]. 
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 ɼʨʝʚʝʩʥʘʷ ʟʝʣʝʥʴ  ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʘʤʠ, ʩʦʜʝʨʞʠʪ ʙʝʣʢʠ (8-15 %), ʞʠʨʳ (5-8 %), ʢʣʝʪ-
ʯʘʪʢʫ, ʙʝʟʘʟʦʪʠʩʪʦ-ʵʢʩʪʨʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ. ɺ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ 
ʠʟ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ  ʧʦʣʫʯʘʶʪ: ʚʠʪʘʤʠʥʥʫʶ ʤʫʢʫ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ (ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʜʨʝʚʝʩʥʦʡ 
ʟʝʣʝʥʠ ʧʠʭʪʳ ʩʠʙʠʨʩʢʦʡ), ʭʚʦʡʥʳʡ ʥʘʪʫʨʘʣʴʥʳʡ ʵʢʩʪʨʘʢʪ, ʭʚʦʡʥʳʡ ʩʦʢ, ʭʣʦʨʦʬʠʣʣʦ-
ʢʘʨʦʪʠʥʦʚʫʶ ʧʘʩʪʫ, ʭʚʦʡʥʳʡ ʚʦʩʢ, ʭʣʦʨʦʬʠʣʣʠʥ ʥʘʪʨʠʷ, ʧʨʦʚʠʪʘʤʠʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ, ʙʘʣʴ-
ʟʘʤʠʯʝʩʢʫʶ ʧʘʩʪʫ. ʀʟ  ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ  ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʙʦʣʴʰʦʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ, ʢʦʩʤʝʪʠʯʝʩʢʦʛʦ ʠ ʢʦʨʤʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʀʟ 1 ʪ ʭʚʦʡʥʦʡ ʟʝʣʝʥʠ ʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ 0,16 ʢʛ ʭʣʦʨʦʬʠʣʣʠʥʘ ʥʘʪʨʠʷ, 4-5 ʢʛ ʙʘʣʴʟʘʤʠʯʝʩʢʦʡ ʧʘʩʪʳ, 4-5 ʢʛ ʧʨʦʚʠʪʘʤʠʥ-
ʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ, 2 ʢʛ ʭʚʦʡʥʦʛʦ ʚʦʩʢʘ, 0,15 ʢʛ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ. ɺʩʝ ʵʪʠ ʧʨʝʧʘʨʘʪʳ ʩʦʜʝʨʞʘʪ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʢʦʩʤʝʪʠʢʝ, ʙʳʪʦ-
ʚʦʡ ʭʠʤʠʠ ʠ ʪ. ʜ. ʇʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʩʤʦʣʠʩʪʳʭ ʚʝʱʝʩʪʚ ʭʚʦʡʥʘʷ ʟʝʣʝʥʴ 
ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʡʩʪʚʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʨʤʘ ʜʣʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 
ʩʢʦʪʘ. ʀʟ 1 ʪ ʭʚʦʡʥʦʡ ʟʝʣʝʥʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 350 ʢʛ ʢʦʨʤʦʚʦʡ ʤʫʢʠ [2, 3].  
 ʇʨʦʠʟʚʦʜʩʪʚʦ ʭʣʦʨʦʬʠʣʣʦ-ʢʘʨʦʪʠʥʦʚʦʡ ʧʘʩʪʳ ʠʟ ʭʚʦʡʥʦʡ ʟʝʣʝʥʠ (ʩʦʩʥʳ ʠ ʝʣʠ) ʙʳʣʦ 
ʚʧʝʨʚʳʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ 1950 ʛ. ʇʘʩʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʫʙʥʳʭ ʧʘʩʪ ʣʝʯʝʙʥʦ-
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ - ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚʦʡ ʚʠʪʘʤʠʥʥʦʡ ʜʦ-
ʙʘʚʢʠ. ɹʘʣʴʟʘʤʠʯʝʩʢʫʶ ʧʘʩʪʫ ʠʩʧʦʣʴʟʫʶʪ ʚ ʧʘʨʬʶʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 
ʚʠʜʝ ʜʦʙʘʚʢʠ ʚ ʤʳʣʦ, ʟʫʙʥʳʝ ʧʘʩʪʳ, ʰʘʤʧʫʥʠ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʧʨʠʤʝʥʷʶʪ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝ-
ʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʭʦʣʝʮʠʩʪʠʪʘ, ʧʦʯʝʯʥʦ- ʠ 
ʞʝʣʯʥʦ-ʢʘʤʝʥʥʦʡ ʙʦʣʝʟʥʠ [4].               
 ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʰʠʰʢʠ ʝʣʠ ʦʙʳʢ-
ʥʦʚʝʥʥʦʡ  ʢʘʢ ʦʪʭʘʨʢʠʚʘʶʱʝʝ ʩʨʝʜʩʪʚʦ, ʥʦ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʭʚʦʶ ʝʣʠ ʠʟʜʘʚʥʘ  ʠʩʧʦʣʴ-
ʟʦʚʘʣʠ  ʢʘʢ ʧʨʦʪʠʚʦʮʠʥʛʦʪʥʦʝ, ʘ ʪʘʢʞʝ ʢʘʢ ʦʪʭʘʨʢʠʚʘʶʱʝʝ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʩʨʝʜʩʪ-
ʚʦ, ʧʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ  ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ  ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʠ-
ʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ  ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʰʠʰʝʢ ʠ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ, ʜʣʷ ʙʦʣʝʝ 
ʧʦʣʥʦʛʦ ʠ ʙʝʟʦʪʭʦʜʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ, ʩʦʙʨʘʥʥʳʝ ʚ ʀʣʴʠʥʩʢʦʤ ʠ ʇʝʨʤʩʢʦʤ ʨʘʡ-
ʦʥʘʭ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ.  ɿʘʛʦʪʦʚʢʫ ʩʳʨʴʷ  ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ  ʧʨʦʚʦʜʠʣʠ  ʚ ʥʦʷʙʨʝ – ʜʝʢʘʙʨʝ 
2011 ʠ ʘʧʨʝʣʝ – ʤʘʝ 2012 ʛʦʜʘ, ʘ ʰʠʰʝʢ – ʠʶʣʝ ʤʝʩʷʮʝ. ʉʳʨʴʝ ʩʫʰʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 12-
15ʦ ʉ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʥʝʜʝʣʴ. ʉʚʝʞʝʝ ʩʳʨʴʝ ʭʨʘʥʠʣʠ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʚʣʘʞʥʦʩʪʠ  «ʕʚʣʘʩ – 2ʄ», ʪʝʤʧʝ-
ʨʘʪʫʨʘ ʚʳʩʫʰʠʚʘʥʠʷ 105 0ʉ, ʚʨʝʤʷ ʦʧʨʦʩʘ 8 ʩʝʢʫʥʜ, ʧʦʨʦʛ ʩʨʘʙʘʪʳʚʘʥʠʷ 0,02%. ʈʝʟʫʣʴʪʘʪʳ 
ʦʧʨʝʜʝʣʝʥʠʡ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʚʣʘʞʥʦʩʪʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʤʝʪʦ-
ʜʠʢʝ ɻʌ XI. 

ʊʘʙʣʠʮʘ 1 
ʉʦʜʝʨʞʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚ ʦʙʨʘʟʮʘʭ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ˉ ʦʙʨʘʟʮʘ ʉʚʝʞʝʝ ʩʳʨʴʸ ʉʫʭʦʝ ʩʳʨʴʸ 
ʆʙʨʘʟʝʮ ˉ1 46,53% 5,33% 
ʆʙʨʘʟʝʮ ˉ2 47,12% 6,52% 
ʆʙʨʘʟʝʮ ˉ3 47,42% 5,34% 
ʆʙʨʘʟʝʮ ˉ4 56,06% 5,83% 
ʆʙʨʘʟʝʮ ˉ5 47,7% 6,12% 
ʆʙʨʘʟʝʮ ˉ6 47,33% 5,24% 

ʐʠʰʢʠ 17,62% 5,12% 
ʄʦʣʦʜʳʝ ʧʦʙʝʛʠ 54,22% - 

 
ɺʣʘʞʥʦʩʪʴ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʠʣʘ ʦʪ 5,24% ʜʦ 6,52%. ɺʣʘʞʥʦʩʪʴ ʩʚʝʞʝʛʦ 

ʩʳʨʴʷ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ ʩʦʩʪʘʚʠʣʘ ʦʪ 46,53% ʜʦ 56,06%. ɺʣʘʞʥʦʩʪʴ ʩʚʝʞʠʭ ʰʠʰʝʢ 17,62%, 
ʩʫʭʦʛʦ ʩʳʨʴʷ 5,12. ɺʣʘʞʥʦʩʪʴ ʤʦʣʦʜʳʭ ʧʦʙʝʛʦʚ ʩʦʩʪʘʚʣʷʝʪ 54,22%. 

ʉʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 1 ɻʌ XI.  
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ɼʣʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʦʪʙʠʨʘʣʠ ʠʟ ʧʨʠʝʤʥʠʢʘ ʦʜʥʦ-
ʨʘʟʦʚʳʤ ʰʧʨʠʮʝʤ ʠ ʟʘʧʘʠʚʘʣʠ ʚ ʘʤʧʫʣʳ. ʍʨʦʤʘʪʦ-ʤʘʩʩ-cʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʵʬʠʨʥʦ-
ʛʦ ʤʘʩʣʘ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ Agilent 7890A ʩ ʤʘʩʩ-
ʩʝʣʝʢʪʠʚʥʳʤ ʜʝʪʝʢʪʦʨʦʤ Agilent 5975ʉ. Tʝʤʧʝʨʘʪʫʨʘ ʠʩʧʘʨʠʪʝʣʷ 2500 ʉ,  t0 ʢʦʣʦʥʢʠ – 700ʉ, 
ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 5ʤʠʥʫʪ, ʘ ʟʘʪʝʤ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 3100 ʉ ʩʦ ʩʢʦʨʦʩʪʴʶ 100 ʚ ʤʠʥʫʪʫ ʠ 
ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 10ʤʠʥʫʪ. Tʝʤʧʝʨʘʪʫʨʘ ʠʥʪʝʨʬʝʡʩʘ – 3100 ʉ, ʦʙʲʸʤ ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ 
1  ʤʠʢʨʦʣʠʪʨ,  ʛʘʟ ʥʦʩʠʪʝʣʴ ʛʝʣʠʡ,  ʜʝʣʝʥʠʝ ʧʦʪʦʢʘ –  1:10,  ʠʦʥʠʟʘʮʠʷ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʫʜʘʨʘ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʦʨʛʘʥʘ ʨʘʩʪʝʥʠʷ. ʊʘʢ, ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ 
ʝʣʠ ʷʚʣʷʶʪʩʷ Ŭ-ʧʠʥʝʥ ʠ ʙʦʨʥʠʣ ʘʮʝʪʘʪ, ʘ ʚ ʰʠʰʢʘʭ – ʙʦʨʥʠʣ ʘʮʝʪʘʪ ʠ ʢʘʤʬʦʨʘ. ɺ ʵʬʠʨʥʦʤ 
ʤʘʩʣʝ ʠʟ ʭʚʦʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 18 ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʰʠʰʢʘʭ ʣʠʰʴ 6-7. ʊʘʢʠʝ ʢʦʤʧʦʥʝ-
ʪʳ ʢʘʢ ʩʘʧʘʪʫʣʝʥʦʣ, ʥʝʨʦʣʠʜʦʣ ʠ ʵʢʚʠʛʣʦʙʫʣʦʣ ʦʙʥʘʨʫʞʝʥʳ ʚʧʝʨʚʳʝ. 

ʋʯʠʪʳʚʘʷ ʪʦ, ʯʪʦ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʣʘʧʢʠ ʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʧʨʦʪʠʚʦʮʠʥʛʦʪʥʦʝ 
ʩʨʝʜʩʪʚʦ, ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʦʧʨʝʜʝʣʠʪʴ  ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠ-
ʩʣʦʪʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪ-
ʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ XI ʠʟʜʘʥʠʷ ʚʳʧʫʩʢ 2, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

ʊʘʙʣʠʮʘ 2 
ʉʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 

ʆʙʨʘʟʝʮ ʉʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 
ɼʨʝʚʝʩʥʘʷ ʟʝʣʝʥʴ (ʩʚʝʞʘʷ) 0,379% 
ɼʨʝʚʝʩʥʘʷ ʟʝʣʝʥʴ (ʩʫʰʢʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4 +8 °ʉ) 0,206% 
ɼʨʝʚʝʩʥʘʷ ʟʝʣʝʥʴ (ʚʦʟʜʫʰʥʦ-ʪʝʥʝʚʘʷ ʩʫʰʢʘ) 0,147% 
ʐʠʰʢʠ 0,154% 
ʄʦʣʦʜʳʝ ʧʦʙʝʛʠ (ʩʚʝʞʠʝ) 0,391% 

 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʤʦʣʦʜʳʭ ʧʦʙʝʛʘʭ 

ʠ ʩʚʝʞʝʡ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ, ʘ ʥʘʠʤʝʥʴʰʝʝ ʚ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ, ʚʳʩʫʰʝʥʥʦʡ ʚʦʟʜʫʰʥʦ ʪʝʥʝ-
ʚʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +15 +20 °ʉ. ʊʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨ-
ʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʳʨʴʝ, ʚʳʩʫʰʝʥʥʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4+8 °ʉ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 
ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʵʪʦ ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʞʠʤ ʩʫʰʢʠ. 
 ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʳ ʦʢʠʩʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʚʝʜʸʥʥʦʡ ʚ ɻʦ-
ʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʝ XI ʠʟʜʘʥʠʷ ʚʳʧʫʩʢ 1 «ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʜʫʙʠʣʴʥʳʭ ʚʝ-
ʱʝʩʪʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ», ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.  

ʊʘʙʣʠʮʘ 3 
ʉʦʜʝʨʞʘʥʠʝ ʜʫʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʆʙʨʘʟʝʮ ʉʚʝʞʝʝ ʩʳʨʴʸ ʉʫʭʦʝ ʩʳʨʴʸ 
ʆʙʨʘʟʝʮ ˉ1 7,44% 7,11% 
ʆʙʨʘʟʝʮ ˉ2 7,56% 7,23% 
ʆʙʨʘʟʝʮ ˉ3 7,53% 7,06% 

 
 ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʩʚʝʞʝʤ ʠ ʩʫʭʦʤ ʩʳʨʴʝ ʦʪʣʠʯʘʝʪ-
ʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʬʠʪʦʭʠʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʰʠʰʝʢ 
ʠ  ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ  ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ  ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ. 
 ɺʳʚʦʜʳ. 
1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʚ ʩʚʝʞʝʤ ʠ ʩʫʭʦʤ ʩʳʨʴʝ ʥʝ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʪʣʠʯʠʡ. 



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 
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2. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ  ʠʩʪʦʯʥʠʢʘ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʝʞʠʝ 
ʤʦʣʦʜʳʝ ʧʦʙʝʛʠ ʠʣʠ ʩʳʨʴʸ, ʚʳʩʫʰʝʥʥʦʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4+8°ʉ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ 
ʩʳʨʴʝ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ.  

3. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ ʝʣʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. 
4. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ,  ʯʪʦ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʨʛʘʥʘ ʨʘʩʪʝʥʠʷ. ʊʘʢ, ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʜʨʝʚʝʩʥʦʡ 
ʟʝʣʝʥʠ ʝʣʠ ʷʚʣʷʶʪʩʷ Ŭ-ʧʠʥʝʥ ʠ ʙʦʨʥʠʣ ʘʮʝʪʘʪ, ʘ ʚ ʰʠʰʢʘʭ – ʙʦʨʥʠʣ ʘʮʝʪʘʪ ʠ ʢʘʤʬʦʨʘ.  

  

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʃʝʩʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. ʊ. I. - ʄ„ 1985. 
2. ʈʝʧʷʭ, ʉ. ʄ„ ʃʝʚʠʥ, ʕ. ɼ. ʂʦʨʤʦʚʳʝ ʜʦʙʘʚʢʠ ʠʟ ʜʨʝʚʝʩʥʦʡ ʟʝʣʝʥʠ. - ʄ„ 1988. 
3. ɺʳʨʦʜʦʚ, ɺ. ɸ., ʗʛʦʜʠʥ, ɺ. ʀ. ʊʝʭʥʦʣʦʛʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʜʨʝʚʝʩʥʦʡ 
ʟʝʣʝʥʠ : ʫʯʝʙ. ʧʦʩʦʙ. - ʉʇʙ., 1999. 
4. ʗʛʦʜʠʥ, ɺ. ʀ. ɼʨʝʚʝʩʥʘʷ ʟʝʣʝʥʴ: ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʙʝʟʦʪʭʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ // ʊʨ. ʫʯʝʥʳʭ 
ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯ. ʬ-ʪʘ ʉʇʙʃʊɸ. - ʉʇʙ., 2001. 

 
 

ɻʫʥʘʨ ʆ.ɺ.1, ʆʜʝʛʦʚʘ ʊ.ʌ.2 

ʌɸʈʄɸʎɽɺʊʀʏɽʉʂɸʗ ʄʀʂʈʆɹʀʆʃʆɻʀʗ – ʅɸʋʏʅɸʗ ʆʉʅʆɺɸ ʕʂʉʇɽʈʊʀɿʓ 
ʀ ʂʆʅʊʈʆʃʗ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʉʈɽɼʉʊɺ 

 ʇʆ ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀʄ ʇʆʂɸɿɸʊɽʃʗʄ 
1ʌɻɹʋ ʅʎ ʕʉʄʇ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
2ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 

 ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʣʝ-
ʢʫʪ ʟʘ ʩʦʙʦʡ ʧʦʚʳʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʞʠʟʥʠ ʣʶʜʝʡ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʢʘʯʝʩʪʚʫ 
ʧʦʪʨʝʙʣʷʝʤʦʡ  ʧʨʦʜʫʢʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ - ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ (ʃʉ). ʉʨʝʜʠ ʢʨʠʪʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʃʉ ʚʳʜʝʣʷʶʪʩʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ: «ʉʪʝʨʠʣʴʥʦʩʪʴ» 
ʠ «ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ».  
  ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ-ʢʦʥʪʘʤʠʥʘʥʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʃʇ), ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 
ʩʫʙʩʪʘʥʮʠʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʧʨʠʯʠʥʘʤʠ ʢʦʥʪʘʤʠʥʘ-
ʮʠʠ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʚʦʧʨʦʩʘʤʠ, ʠʟʫʯʘʝʪ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷ.  
  ʕʪʘ ʥʘʫʢʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʳʜʝʣʷʝʪʩʷ ʚ ʧʦʜʨʘʟʜʝʣ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʥʘʨʘʚʥʝ ʩ ʤʝ-
ʜʠʮʠʥʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦʡ [2]. ʉʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʮʝʣʝʚʳʭ ʚʦʧʨʦʩʦʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʤʠʢʨʦ-
ʙʠʦʣʦʛʠʷ ʢʦʤʧʣʝʢʩʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ, 
ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʫʩʣʦʚʠʷ ʤʠʢʨʦʙʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ, ʧʨʝʧʘʨʘʪʦʚ 
ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ, ʧʨʘʚʠʣʘ ʘʩʝʧʪʠʢʠ, ʘʥʪʠʩʝʧʪʠʢʠ ʠ ʜʝʟʠʥʬʝʢʮʠʠ ʧʨʠ 
ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʵʢʩʪʝʤʧʦʨʘʣʴʥʦʤ ʠʟʛʦʪʦʚʣʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 
ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʠ ʠʤʤʫʥʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘ-
ʨʘʪʦʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
  ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʢʘʞʜʦʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʨʘʙʦʪʘʶʪ ʤʠʢʨʦʙʠʦʣʦʛʠ, ʧʦ-
ʚʩʝʜʥʝʚʥʦ ʨʝʰʘʶʱʠʝ ʨʘʟʥʦʧʣʘʥʦʚʳʝ ʚʦʧʨʦʩʳ [3], ʢʘʩʘʶʱʠʝʩʷ: 

-ʦʩʥʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ GMP; 
-ʩʪʝʨʠʣʴʥʦʩʪʠ ʠ/ʠʣʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʚʳʧʫʩʢʘʝʤʦʡ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʠʣʠ 

ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʥʘ ʩʪʘʜʠʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʜʫʢʮʠʠ; 
-ʚʳʷʚʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʃʇ ʠ ʩʫʙʩʪʘʥʮʠʡ, ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʠʭ ʦʧʘʩʥʦʩʪʠ; 
-ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʘʥʘʣʠʟʫ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʠ ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʤʝʱʝʥʠʡ ʠ ʜʨ. 
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  ʅʘʫʯʥʘʷ ʧʣʘʪʬʦʨʤʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ-
ʩʢʦʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ, ʵʢʩʧʝʨʪʥʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʮʝʩʩʦʤ ʦʙʨʘʱʝʥʠʷ ʃʉ, ʘ ʠʤʝʥ-
ʥʦ: 

1. ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ, ʢʘʩʘʶʱʠʭʩʷ ʢʣʠʥʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠ ʦʧʘʩʥʳʭ ʤʠʢʨʦ-
ʦʨʛʘʥʠʟʤʦʚ, ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʨʘʥʝʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʧʫʩʪʠʤʳʝ 
ʧʨʝʜʝʣʳ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʢʦʥʪʘʤʠʥʘʥʪʦʚ ʃʉ. 

2. ʋʯʠʪʳʚʘʷ ʟʥʘʥʠʷ ʦ ʩʧʦʩʦʙʘʭ ʧʠʪʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪ-
ʚʘʭ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-
ʢʦʥʪʘʤʠʥʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ. [4] 

3. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʘʚʠʣ ʘʩʝʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʪʨʝ-
ʙʦʚʘʥʠʷ ʢ ʧʦʤʝʱʝʥʠʷʤ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʫʩʣʦʚʠʷʤ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘ-
ʥʠʷ. 

4. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ GMP ʠ GLP ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʧʦʤʝʱʝʥʠʷʤ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʫ, ʘʥʘʣʠʟʠʨʫʶʱʝʤʫ ʢʘʯʝʩʪʚʦ 
ʢʦʥʢʨʝʪʥʳʭ ʃʉ. 
  ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʫʥʢʪʳ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʤʠʢʨʦʙʠʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʬʘʨʤʘʮʝʚ-
ʪʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʠ ʫʯʠʪʳʚʘʶʱʝʡ ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 
ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ [5] .  
  ʀʤʝʥʥʦ ʚʘʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʃʉ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦʙ 
ʘʢʪʫʘʣʴʥʦʩʪʠ ʥʘʣʠʯʠʷ ʟʥʘʥʠʡ ʧʦ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʫ ʨʘʙʦʪʘʶʱʠʭ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ, ʘ ʪʘʢʞʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ 
ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚʝʜʫʱʠʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʘʰʝʡ ʩʪʨʘʥʳ.    
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ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʇʈʀʄɽʅɽʅʀʗ ɺ ʄɽɼʀʎʀʅɽ ʕʂɼʀʉʊɽʈʆʅʉʆɼɽʈɾɸʑʀʍ 
ʇʈɽʇɸʈɸʊʆɺ ɻɺʆɿɼʀʏʅʓʍ 

ɻɹʆʋ ɺʇʆ ʈʗɿɻʄʋ ʠʤ. ʘʢʘʜ. ʀ.ʇ. ʇʘʚʣʦʚʘ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʈʷʟʘʥʴ. ʈʦʩʩʠʷ 
ɻɹʆʋ ɺʇʆ ʗɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ 

 

ʍʘʨʘʢʪʝʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʛʚʦʟʜʠʯʥʳʭ - ʵʢʜʠʩʪʝʨʦʠʜʳ, ʩʪʝʨʦʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʫʯʘʩʪ-
ʚʫʶʱʠʝ ʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʥʦʛʠʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʋ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʥʠ ʚʳʧʦʣʥʷʶʪ 
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ʘʥʘʙʦʣʠʯʝʩʢʠʡ, ʘʢʪʦʧʨʦʪʝʢʪʦʨʥʳʡ, ʠʤʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʡ, ʥʝʡʨʦʧʨʦʪʝʢʪʦʨʥʳʡ, ʘʥʪʠʛʠʧʦʢ-
ʩʠʯʝʩʢʠʡ, ʘʥʪʠʠʰʝʤʠʯʝʩʢʠʡ ʠ ʜʨʫʛʠʝ. ɼʣʷ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʥʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟ-
ʣʠʯʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʪʦʨʳʭ ʷʚʠʣʩʷ ʵʢʜʠʩʪʝʨʦʥ, ʚʳʜʝʣʝʥʥʳʡ ʠʟ 
ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʩʤʦʣʸʚʢʠ, ʚʦʣʜʳʨʥʠʢʘ, ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ. ʊʘʢ, ʜʣʷ ʣʝʯʝʥʠʷ 
ʧʦʨʘʞʝʥʠʡ ʛʣʘʟ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʞʦʛʦʚ ʛʣʘʟ, ʧʦʨʘʞʝʥʠʠ ʠʭ ʭʠʤʠʯʝʩʢʠʤʠ 
ʚʝʱʝʩʪʚʘʤʠ, ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʪʨʘʚʤʘʭ, ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʢʝʨʦʧʘʪʠʷʭ ʠ ʜʨʫʛʠʭ ʠʩʧʦʣʴʟʦʚʘʣʠ  
ʵʢʜʠʩʪʝʨʦʥʩʦʜʝʨʞʘʱʠʝ ʛʣʘʟʥʳʝ ʢʘʧʣʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʣʫʯʰʝʥʠʶ 
ʩʦʩʪʦʷʥʠʷ ʛʣʘʟ, ʩʥʠʞʝʥʠʶ ʚʦʩʧʘʣʝʥʠʷ ʠ ʦʪʝʢʘ ʨʦʛʦʚʠʮʳ, ʫʣʫʯʰʝʥʠʶ ʝʝ ʧʠʪʘʥʠʷ ʠ ʜʳʭʘʥʠʷ, 
ʧʨʠʚʦʜʷʱʠʭ ʢ ʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʠʩʭʦʜʫ ʟʘʙʦʣʝʚʘʥʠʷ, ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ 
ʩʥʠʞʝʥʠʶ ʦʩʣʦʞʥʝʥʠʡ. 

ɺ ʣʝʯʝʥʠʠ ʛʥʦʡʥʳʭ ʨʘʥ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʦʢʘʟʘʣʘʩʴ ʵʢʜʠʩʪʝʨʦʥʩʦ-
ʜʝʨʞʘʱʘʷ ʤʘʟʴ. ɼʠʥʘʤʠʢʫ ʨʘʥʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʮʝʥʠʚʘʣʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠʤ 
ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʨʘʥʝʚʦʛʦ ʦʪʜʝʣʷʝʤʦʛʦ, ʘ ʪʘʢʞʝ ʧʦ ʦʙʱʝʤʫ ʩʦʩʪʦʷʥʠʶ ʠ ʩʫʙʲʝʢʪʠʚʥʳʤ ʦʱʫ-
ʱʝʥʠʷʤ ʙʦʣʴʥʳʭ. ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʛʨʘʥʫʣʷʮʠʠ ʠ ʫʩʠʣʝʥʠʝ ʨʝʛʝʥʝ-
ʨʘʮʠʠ ʵʧʠʪʝʣʠʘʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʃʝʯʝʥʠʝ ʧʦʟʚʦʣʠʣʦ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʜʦʙʠʪʴʩʷ ʟʘʞʠʚʣʝʥʠʷ 
ʨʘʥ ʩ ʧʦʣʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʫʪʝʤ ʩʪʠʤʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʨʝʧʘʨʘʮʠʠ 
ʪʢʘʥʝʡ, ʩʥʠʞʝʥʠʷ ʚʦʩʧʘʣʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʬʦʥʝ ʚʳʨʘʞʝʥʥʦʛʦ ʦʙʝʟ-
ʙʦʣʠʚʘʶʱʝʛʦ ʵʬʬʝʢʪʘ. 

ɺ ʣʝʯʝʥʠʠ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʠ ʛʠʥʛʠʚʠʪʘ ʵʬʬʝʢʪʠʚʥʦ ʵʢʜʠʩʪʝʨʦʥʩʦʜʝʨʞʘʱʝʝ ʤʝʜʠʮʠʥ-
ʩʢʦʝ ʤʘʩʣʦ. ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʨʝʛʝʥʝʨʘʮʠʠ ʧʦʨʘʞʝʥʥʳʭ ʪʢʘʥʝʡ, ʭʦʨʦʰʝʝ 
ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʠ ʦʙʝʟʙʦʣʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʫʤʝʥʴʰʝʥʠʝ ʠ ʧʦʣʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʢʨʦʚʦʪʦʯʠ-
ʚʦʩʪʠ ʜʝʩʝʥ, ʣʠʢʚʠʜʘʮʠʶ ʛʠʧʝʨʝʤʠʠ ʠ ʦʪʝʯʥʦʩʪʠ, ʠʩʯʝʟʥʦʚʝʥʠʝ ʤʝʣʦʚʠʜʥʳʭ ʧʷʪʝʥ ʵʤʘʣʠ ʧʨʠ 
ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʪʢʘʥʠ ʟʫʙʦʚ ʠ ʧʘʨʦʜʦʥʪʘ. ɼʣʷ ʦʙʲʝʢ-
ʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʵʤʘʣʠ ʟʫʙʘ ʠ ʪʢʘʥʠ ʧʘʨʦʜʦʥʪʘ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʤʘʣʠ (ʊʕʈ-ʪʝʩʪ), ʠʥʜʝʢʩ ʉʠʣʥʝʩʘ ʠ ʃʦʵ, ʠʥʜʝʢʩ 
ʛʠʥʛʠʚʠʪʘ (ʈʄɸ). ʃʝʯʝʥʠʝ ʠ ʧʨʦʬʠʣʘʢʪʠʢʘ ʢʘʨʠʝʩʘ ʟʫʙʦʚ ʠ ʛʠʥʛʠʚʠʪʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʢʣʘʜʳ-
ʚʘʥʠʝʤ 2-3 ʨʘʟʘ ʚ ʜʝʥʴ ʥʘ 20 ʤʠʥʫʪ ʥʘ ʫʯʘʩʪʢʠ ʜʝʩʥʳ ʠ ʠʟʤʝʥʝʥʥʦʡ ʵʤʘʣʠ ʟʫʙʘ ʚʘʪʥʳʭ ʪʘʤ-
ʧʦʥʦʚ, ʧʨʦʧʠʪʘʥʥʳʭ ʵʢʜʠʩʪʝʨʦʥʩʦʜʝʨʞʘʱʠʤ ʤʝʜʠʮʠʥʩʢʠʤ ʤʘʩʣʦʤ. ʆʩʥʦʚʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ 
ʵʬʬʝʢʪʳ ʧʨʦʷʚʠʣʠʩʴ ʚ ʫʤʝʥʴʰʝʥʠʠ ʠ ʧʦʣʥʦʤ ʧʨʝʢʨʘʱʝʥʠʠ ʢʨʦʚʦʪʦʯʠʚʦʩʪʠ ʜʝʩʝʥ ʯʝʨʝʟ 3 
ʜʥʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ ʛʠʧʝʨʝʤʠʠ ʠ ʦʪʝʯʥʦʩʪʠ ʜʝʩʝʥ ʥʘ 4-6 ʜʝʥʴ ʧʦʩʣʝ ʥʘʯʘ-
ʣʘ ʣʝʯʝʥʠʷ, ʠʩʯʝʟʥʦʚʝʥʠʠ ʤʝʣʦʚʠʜʥʳʭ ʧʷʪʝʥ ʥʘ 10-14 ʜʝʥʴ ʣʝʯʝʥʠʷ. ʂʣʠʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝ-
ʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʪʚʝʨʜʳʭ ʪʢʘʥʝʡ ʟʫʙʘ  ʠ ʧʘʨʦʜʦʥʪʘ ʩʨʘʟʫ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʠ ʯʝ-
ʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʝʛʦ ʦʢʦʥʯʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʦʪʣʠʯʘʣʠʩʴ, ʯʪʦ  ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦ 
ʩʪʦʡʢʦʡ ʨʝʤʠʩʩʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝ ʤʝʥʝʝ ʚʧʝʯʘʪʣʷʶʱʠʤ ʦʢʘʟʘʣʦʩʴ ʣʝʯʝʥʠʝ ʢʘʥʜʠʜʦʟʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʪʘ ʢʦʤ-
ʧʣʝʢʩʥʳʤ ʵʢʜʠʩʪʝʨʦʥʩʦʜʝʨʞʘʱʠʤ ʬʠʪʦʧʨʝʧʘʨʘʪʦʤ. ɽʛʦ ʚʦʟʙʫʜʠʪʝʣʴ – ʛʨʠʙʳ ʨʦʜʘ  Candida, 
ʚ ʯʘʩʪʥʦʩʪʠ C.albicans, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʝʟʠʜʝʥʪʥʦʡ ʤʠʢʨʦʬʣʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ, ʢʘʢ ʠ ʜʨʫʛʠʝ 
ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʥʝ ʧʨʦʷʚʣʷʪʴ ʩʚʦʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʘʪʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ 
ʚʝʩʪʠ ʩʝʙʷ ʢʘʢ ʩʘʧʨʦʬʠʪʳ. ʀʟʤʝʥʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʚʦʟʤʦʞʥʦ ʧʨʠ 
ʚʦʟʜʝʡʩʪʚʠʠ ʵʥʜʦʛʝʥʥʳʭ (ʩʦʤʘʪʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ, ʦʩʣʘʙʣʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ, 
ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʮʠʪʦʩʪʘʪʠʢʦʚ, ʛʦʨʤʦʥʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʦʨʘʣʴʥʳʭ ʢʦʥʪʨʘʮʝʧʪʠʚʦʚ, 
ʭʠʤʠʦʪʝʨʘʧʠʷ, ʛʠʧʦʚʠʪʘʤʠʥʦʟ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʉʇʀɼ, ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, ʚʦʟʨʘʩʪʥʳʝ ʠʟʤʝʥʝʥʠʷ) ʠ ʵʢʟʦʛʝʥʥʳʭ (ʥʠʟʢʠʡ 
ʫʨʦʚʝʥʴ ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ, ʯʘʩʪʠʯʥʘʷ ʘʜʝʥʪʠʷ, ʥʘʣʠʯʠʝ ʚ ʧʦʣʦʩʪʠ ʨʪʘ 
ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ ʠ ʦʨʪʦʜʦʥʪʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʪʦʢʦʚ, ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ 
ʧʣʦʤʙʳ, ʪʨʘʚʤʳ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʪʘ) ʬʘʢʪʦʨʦʚ. 

ʃʝʯʝʥʠʝ ʢʘʥʜʠʜʦʟʘ ʨʪʘ ʵʪʠʦʪʨʦʧʥʦʝ. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩʠʩʪʝʤʥʳʤ ʠ ʤʝʩʪʥʳʤ. ʉʠʩʪʝʤ-
ʥʘʷ ʪʝʨʘʧʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʟʥʘʯʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʢʘʟʘʥʠʷʭ (ʭʨʦʥʠʯʝʩʢʠʡ 
ʛʠʧʝʨʧʣʘʩʪʠʯʝʩʢʠʡ ʢʘʥʜʠʜʦʟ, ʵʨʦʟʠʚʥʦ – ʷʟʚʝʥʥʘʷ ʬʦʨʤʘ ʢʘʥʜʠʜʦʟʘ, ʢʘʥʜʠʜʦʟ ʨʪʘ ʥʘ ʬʦʥʝ 
ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ, ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʧʨʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʩʪʥʦʡ ʪʝʨʘʧʠʠ). 



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
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ɼʠʘʛʥʦʟ ʢʘʥʜʠʜʦʟʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʪʘ ʩʪʘʚʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦʧʨʦʩʘ 
ʙʦʣʴʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 
ʤʝʪʦʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʝʩʪʥʦʛʦ ʠ ʦʙʱʝʛʦ ʣʝʯʝʥʠʷ ʦʮʝʥʠʚʘʣʠʩʴ ʚ ʩʨʦʢʠ ʦʪ 1 ʜʦ 6 ʤʝʩʷʮʝʚ. ɼʣʷ 
ʧʦʩʣʝʜʥʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ «ʄʠʢʦʩʠʩʪ» 150ʤʛ ˉ3. ʇʦʩʣʝ ʠʟʦʣʷʮʠʠ ʧʨʦʪʦʢʦʚ ʩʣʶʥʥʳʭ ʞʝʣʝʟ 
ʠ ʧʦʣʦʩʪʠ ʨʪʘ ʤʘʨʣʝʚʳʝ ʩʘʣʬʝʪʢʠ ʩʤʘʯʠʚʘʣʠʩʴ ʵʢʜʠʩʪʝʨʦʥʩʦʜʝʨʞʘʱʠʤ  ʬʠʪʦʧʨʝʧʘʨʘʪʦʤ ʠ 
ʘʧʧʣʠʢʘʮʠʠ ʥʘʥʦʩʠʣʠʩʴ ʥʘ ʧʦʨʘʞʝʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥʫʪ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʛʦ 
ʯʘʩʘ ʨʝʢʦʤʝʥʜʦʚʘʣʦʩʴ ʚʦʟʜʝʨʞʘʪʴʩʷ ʦʪ ʧʨʠʝʤʘ ʚʦʜʳ ʠ ʧʠʱʠ. ʂʫʨʩ ʣʝʯʝʥʠʷ ʩʦʩʪʘʚʣʷʣ 14 
ʜʥʝʡ, ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʦʜʠʣʘʩʴ 3 ʨʘʟʘ ʚ ʜʝʥʴ. 

ʂʘʢ ʙʣʠʞʘʡʰʠʝ, ʪʘʢ ʠ ʦʪʜʘʣʝʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʣʝʯʝʥʠʷ ʧʦʢʘʟʘʣʠ ʚʳʨʘ-
ʞʝʥʥʳʡ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʣʝʯʝʥʠʷ ʬʠʪʦʧʨʝʧʘʨʘʪʦʤ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʨʪʘ. ʆʥʦ 
ʫʜʦʙʥʦ ʚ ʧʨʠʤʝʥʝʥʠʠ, ʬʠʟʠʦʣʦʛʠʯʥʦ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʧʦʣʥʦʤ ʚʳʟʜʦʨʦʚʣʝʥʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʵʢʜʠʩʪʝʨʦʥʩʦʜʝʨʞʘʱʠʭ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʠ ʦʜʥʦʛʦ ʩʣʫʯʘʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʦʩʣʦʞ-
ʥʝʥʠʡ. ɺʩʝ ʦʥʠ ʟʘʱʠʱʝʥʳ ʧʘʪʝʥʪʘʤʠ ʈʌ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʤ ʰʠʨʦʢʦʤ 
ʢʣʠʥʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʵʢʜʠʩʪʝʨʦʠʜʦʚ ʚ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ. 
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ɼʘʨʤʦʛʨʘʡ ʉ.ɺ., ɼʞʫʨʢʦ ʖ.ɸ., ʇʘʨʬʝʥʦʚ ɸ.ɸ., ʈʘʢʦʚ ɸ.ɸ., ɻʦʨʦʭʦʚʘ ʊ.ɸ., ɼʘʨʤʦʛʨʘʡ ɺ.ʅ., 
ʌʫʨʩʘ ʅ.ʉ. 

ʌɸʈʄɸʂʆ – ʍʀʄʀʏɽʉʂʆɽ ʀɿʋʏɽʅʀɽ ʊʈɸɺʓ ɺʆʃɼʓʈʅʀʂɸ ʗɻʆɼʅʆɻʆ ʀ 
ʄʗɻʂʆɺʆʃʆʉʅʀʂɸ ɺʆɼʗʅʆɻʆ - ʈɽɸʃʔʅɸʗ ʇʈɽɼʇʆʉʓʃʂɸ ɼʃʗ ʉʆɿɼɸʅʀʗ 

ʀʅʅʆɺɸʎʀʆʅʅʓʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ 
ɻɹʆʋ ɺʇʆ ʗɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ 

 
ɺʦʣʜʳʨʥʠʢ ʷʛʦʜʥʳʡ (Cucubalus baccifer L.) ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʩʝʤʝʡʩʪʚʫ ʩʤʦʣʝʚʢʦʚʳʭ 

(Silenoideae), ʘ ʤʷʛʢʦʚʦʣʦʩʥʠʢ ʚʦʜʷʥʦʡ  (Myosoton aquaticum [L.] Moench ) – ʢ ʧʦʜʩʝʤʝʡʩʪʚʫ 
ʘʣʩʠʥʦʚʳʭ (Alsinoidae) ʩʝʤʝʡʩʪʚʘ ʛʚʦʟʜʠʯʥʳʭ (Caryophyllaceae Juss.). ʆʥʠ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠ-
ʪʝʣʴʥʳʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʩʳʨʴʝʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʆʙʘ ʚʠʜʘ ʧʨʠʤʝʥʷʶʪ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ,  
ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʘʚʫ ʚʦʣʜʳʨʥʠʢʘ ʚ ʚʠʜʝ ʢʦʤʧʨʝʩʩʦʚ – ʧʨʠ ʚʦʣʜʳʨʷʭ ʠ ʢʘʢ ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʝ, 
ʪʨʘʚʫ ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ – ʧʨʠ ʙʦʣʝʟʥʷʭ ʢʦʞʠ, ʛʦʨʣʘ, ʛʣʘʟ [2,3]. 

ɺʝʱʝʩʪʚʘ ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʦʙʤʝʥʘ ʪʨʘʚʳ ʫʧʦʤʷʥʫʪʳʭ ʨʘʩʪʝʥʠʡ ʠʟʫʯʝʥʳ ʚ 
ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʛʦʪʦʚʠʣʠ ʵʪʘʥʦʣʴʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʠʟ ʪʨʘʚʳ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʨʘʩ-
ʪʝʥʠʷ ʠ ʝʛʦ ʘʥʘʣʠʟ ʧʨʦʚʝʣʠ ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ ʬʠʨʤʳ Agilent Technologies (Cʐɸ) ʩ  
ʤʘʩʩ-ʩʝʣʝʢʪʠʚʥʳʤ ʜʝʪʝʢʪʦʨʦʤ. ʈʘʟʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʢʘʧʠʣʣʷʨʥʦʡ ʢʦʣʦʥʢʝ 
ʪʠʧʘ ʅʈ – 5MS (ʥʝʧʦʜʚʠʞʥʘʷ ʬʘʟʘ – ʜʠʤʝʪʠʣʧʦʣʠʩʠʣʦʢʩʘʥ ʩ 5% ʩʦʜʝʨʞʘʥʠʝʤ ʬʝʥʦʣʴʥʳʭ 
ʛʨʫʧʧ). ɻʘʟ – ʥʦʩʠʪʝʣʴ – ʛʝʣʠʡ (1ʤʣ/ʤʠʥ). ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʢʦʣʦʥʢʠ ʚ ʨʝʞʠʤʝ ʧʨʦ-
ʛʨʘʤʤʠʨʦʚʘʥʠʷ – ʩ 50ºʉ (1ʤʠʥ) ʜʦ 300ºʉ (10ʤʠʥ), 25ºʉ/ʤʠʥ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʚʳʜʝʨʞʠʚʘʣʠ ʚ 
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ʨʝʞʠʤʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʦʥʦʚ 40 – 800 m\Z, ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʬʠʣʘʤʝʥʪʝ – 70ɺ, ʪʦʢʝ ʵʤʠʩ-
ʩʠʠ – 34,6 ʤɸ, ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʠʦʥʥʦʤ ʫʩʢʦʨʠʪʝʣʝ +283ɺ, ʥʘʧʨʷʞʝʥʠʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʫʤʥʦ-
ʞʠʪʝʣʝ 1576ɺ. ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩʨʘʚʥʝʥʠʝʤ ʠʭ ʤʘʩʩ-
ʩʧʝʢʪʨʦʚ ʩ ʙʠʙʣʠʦʪʝʯʥʳʤʠ [1].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚ ʪʨʘʚʝ ʚʦʣʜʳʨʥʠʢʘ ʚʳʷʚʣʝʥʦ 33, ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ – 35, ʚʩʝʛʦ ʚ 
ʘʥʘʣʠʟʠʨʫʝʤʳʭʦʙʨʘʟʮʘʭ ʩʳʨʴʷ – 41 ʚʝʱʝʩʪʚʦ. ʀʟ ʥʠʭ ʦʙʱʠʤʠ ʷʚʣʷʣʠʩʴ 27, ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝ-
ʥʠʷ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʘʣʘʥʠʥ, 3-
ʛʠʜʨʦʢʩʠʙʫʪʘʥʦʚʘʷ ʠ 2-ʘʤʠʥʦʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʳ, ʚʘʣʠʥ, ʛʣʠʮʝʨʠʥ, ʠʟʦʣʝʡʮʠʥ, ʧʨʦʣʠʥ, ʷʥ-
ʪʘʨʥʘʷ ʠ 2,3-ʜʠʛʠʜʨʦʢʘʧʨʦʥʦʚʘʷ ʢʠʩʣʦʪʳ, ʫʨʘʮʠʣ, ʩʝʨʠʥ, ʪʨʝʦʥʠʥ, ʷʙʣʦʯʥʘʷ ʢʠʩʣʦʪʘ, ʵʨʠʪʨʠ-
ʪʦʣ, 5-ʦʢʩʦʧʨʦʣʠʥ, ʪʨʝʦʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʬʝʥʠʣʘʣʘʥʠʥ, ʘʨʘʙʠʪʦʣ, ʛʣʠʮʝʨʦʣʬʦʩʬʘʪ, ʘʨʘʙʠʥʦʟʘ, 
ʬʨʫʢʪʦʟʘ, ʠʥʦʟʠʪʦʣ, ʛʘʣʘʢʪʦʟʘ, ʧʘʣʴʤʠʪʠʥʦʚʘʷ ʢʠʩʣʦʪʘ, ʬʠʪʦʣ, ʣʠʥʦʣʝʚʘʷ ʠ ʣʠʥʦʣʝʥʦʚʘʷ ʢʠ-
ʩʣʦʪʳ, ʩʘʭʘʨʦʟʘ. 6 ʚʝʱʝʩʪʚ (3-ʛʠʜʨʦʢʩʠʧʨʦʧʘʥʦʚʘʷ, 4-ʛʠʜʨʦʢʩʠʙʫʪʘʥʦʚʘʷ, ʙʝʥʟʦʡʥʘʷ, ʢʘʧʨʠ-
ʥʦʚʘʷ,  ʮʠʪʨʘʤʘʣʝʚʘʷ ʠ 2-ʛʠʜʨʦʢʩʠʧʝʥʪʘʥʦʚʘʷ ʢʠʩʣʦʪʳ) ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʚ ʪʨʘʚʝ ʚʦʣʜʳʨ-
ʥʠʢʘ,  ʘ 8  (ʛʣʠʮʠʥ,  2-ʘʤʠʥʦʙʫʪʘʥʦʚʘʷ ʠ 2-ʤʝʪʠʣ –  ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʳ,  ʛʣʶʪʘʤʠʥ,  ʘʨʘʙʠʥʦʚʘʷ 
ʢʠʩʣʦʪʘ, ʛʣʶʢʦʟʘ, ʢʦʨʠʯʥʘʷ ʠ ʩʪʝʘʨʠʥʦʚʘʷ ʢʠʩʣʦʪʳ) – ʚ ʪʨʘʚʝ ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ. ʉʨʝʜʠ ʠʜʝʥ-
ʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʪʨʘʚʝ ʚʦʣʜʳʨʥʠʢʘ ʩʦʜʝʨʞʘʣʦʩʴ 8 ʘʤʠʥʦʢʠʩʣʦʪ, 5 ʫʛʣʝʚʦʜʦʚ, 4 
ʞʠʨʥʳʝ ʠ 9 ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, 6 ʩʧʠʨʪʦʚ; ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʨʘʚʝ ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ – 11, 7, 
4, 5, 6. ɺ ʪʨʘʚʝ ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʥʘʙʦʨ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʫʛʣʝʚʦʜʦʚ ʠ, ʥʘʦʙʦʨʦʪ, ʚ 
ʪʨʘʚʝ ʚʦʣʜʳʨʥʠʢʘ – ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. ʉʦʩʪʘʚ ʩʧʠʨʪʦʚ ʚ ʪʨʘʚʝ ʦʙʦʠʭ ʨʘʩʪʝʥʠʡ ʠʜʝʥʪʠʯʝʥ. 
ʆʪ ʦʙʱʝʡ ʩʫʤʤʳ ʚʝʱʝʩʪʚ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʦʜʝʨʞʘʣʦʩʴ ʫʛʣʝʚʦʜʦʚ ʚ ʪʨʘʚʝ ʚʦʣʜʳʨʥʠʢʘ (ʜʦ 65% 
ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʚʝʱʝʩʪʚ) ʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ (ʙʦʣʝʝ 61%) ʩ ʜʦʤʠʥʠʨʦʚʘ-
ʥʠʝʤ ʩʘʭʘʨʦʟʳ (ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʜʦ 40%, ʚʦ ʚʪʦʨʦʤ – 50%), ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ – ʩʧʠʨʪʦʚ, 
ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘʤʠʥʦʢʠʩʣʦʪ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ. 
 ʇʨʠ ʘʥʘʣʠʟʝ ʚʝʱʝʩʪʚ ʚʪʦʨʠʯʥʦʛʦ ʦʙʤʝʥʘ ɺʕɾʍ ʚ ʪʨʘʚʝ ʚʦʣʜʳʨʥʠʢʘ ʦʪʤʝʯʝʥʦ ʥʘʣʠ-
ʯʠʝ 17, ʘ ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ 21 ʚʝʱʝʩʪʚʘ, ʠʟ ʥʠʭ 6 ʦʢʘʟʘʣʠʩʴ ʦʙʱʠʤʠ (ʪʘʥʠʥ, ʵʧʠʢʘʪʝʭʠʥ, ʛʘʣ-
ʣʦʚʘʷ ʠ ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʳ, ʚʠʮʝʥʠʥ, ʜʠʛʠʜʨʦʢʚʝʨʮʝʪʠʥ). ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʝʨʚʦʤ ʠʜʝʥʪʠ-
ʬʠʮʠʨʦʚʘʥʦ ʝʱʝ 5 (ʵʧʠʛʘʣʣʦʢʘʪʝʭʠʥ, ʛʠʧʝʨʦʟʠʜ, ʛʝʩʧʝʨʠʜʠʥ, ʵʢʜʠʩʪʝʨʦʥ,  ʢʝʤʧʬʝʨʦʣ), ʘ ʚʦ 
ʚʪʦʨʦʤ – 8 (ʢʦʬʝʡʥʘʷ ʢʠʩʣʦʪʘ, ʜʠʛʠʜʨʦʢʫʤʘʨʠʥ, ʢʘʪʝʭʠʥ, ʧʦʣʠʧʦʜʠʥ, ʨʫʪʠʥ, ʣʶʪʝʦʣʠʥ ʠ ʝʛʦ 
ʛʣʠʢʦʟʠʜ, ʚʠʪʝʢʩʠʥ). ɻʝʩʧʝʨʠʜʠʥ ʠ ʜʠʛʠʜʨʦʢʚʝʨʮʝʪʠʥ ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʚ ʚʠʜʘʭ ʩʝʤʝʡʩʪʚʘ 
ʛʚʦʟʜʠʯʥʳʭ. 
 ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘʤʠ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪ-
ʜʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʵʢʜʠʩʪʝʨʦʥʘ ʚ ʪʨʘʚʝ ʚʦʣʜʳʨʥʠʢʘ ʚ 7 ʨʘʟ 
ʙʦʣʴʰʝ, ʯʝʤ ʚʠʮʝʥʠʥʘ, ʠ, ʥʘʦʙʦʨʦʪ, ʚ ʪʨʘʚʝ ʚʪʦʨʦʛʦ ʚʠʮʝʥʠʥʘ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʣʠʧʦ-
ʜʠʥʘ, ʪ.ʝ. ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʵʢʜʠʩʪʝʨʦʠʜʦʚ ʘʥʘʣʠʟʠʨʫʝʤʳʝ ʚʠʜʳ ʨʘʟʣʠʯʘʶʪʩʷ. 
 ʇʨʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʥʘʩʪʦʝʢ ʤʷʛʢʦʚʦʣʦʩʥʠʢʘ ʠ ʚʦʣʜʳʨʥʠʢʘ ʦʙʥʘʨʫʞʝ-
ʥʦ, ʯʪʦ ʧʦ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʤʫ ʜʝʡʩʪʚʠʶ ʧʝʨʚʘʷ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʵʬʬʝʢʪʦʤ ʣʝʛʘʣʦʥʘ, ʘ ʚʪʦʨʘʷ 
ʦʙʣʘʜʘʣʘ ʘʢʪʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʨʘʚʳ ʨʘʩʪʝʥʠʡ. 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʘʢʩʦʥʦ-
ʤʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʝʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ 
ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
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1. ʇʘʨʬʝʥʦʚ, ɸ.ɸ. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʚʘʣʝʨʠʘʥʳ ʣʝʢʘʨʩʪʚʝʥʥʦʡ, ʧʫʩʪʳʨʥʠʢʘ ʧʷʪʠ-
ʣʦʧʘʩʪʥʦʛʦ ʠ ʙʫʨʘʯʥʠʢʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ: ʘʚʪʦʨʝʬ.ʜʠʩ. …ʢʘʥʜ.ʬʘʨʤʘʮ.ʥʘʫʢ / ɸ.ɸ. ʇʘʨʬʝʥʦʚ .-
ʇʝʨʤʴ, 2009.-24 ʩ. 

2. ʈʘʩʪʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʉʉʉʈ: ʮʚʝʪʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, ʠʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝ. ʉʝʤʝʡʩʪʚʘ Magnoliaceae – Limoniaceae / ʧʦʜ ʨʝʜ. ɸ.ɸ. ʌʝʜʦʨʦʚʘ. – ʃ.: ʅʘʫʢʘ, 1985. – ʊ.1. 
– 260 ʩ. 

3. ʐʨʝʪʝʨ, ɸ.ʀ. ʃʝʢʘʨʩʪʚʝʥʥʘʷ ʬʣʦʨʘ ʩʦʚʝʪʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ / ɸ.ʀ. ʐʨʝʪʝʨ. – ʄ.: 



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 

________________________________________________________________________________________________ 
 

ʇɻʌɸ, 21 – 23 ʥʦʷʙʨʷ 2013   ʉʝʢʮʠʷ 1 
 

58

ʄʝʜʠʮʠʥʘ, 1975. – 328 ʩ. 
 
 

ɼʝʥʠʩʦʚʘ ʉ.ɺ., ʈʦʱʠʥʘ ʄ.ɺ., ɻʫʥʘʨ ʆ.ɺ. 
ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɸ ʈɸɿʃʀʏʅʓʍ ʌʆʈʄ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ  

ʇʆ ʇʆʂɸɿɸʊɽʃʖ «ʉʊɽʈʀʃʔʅʆʉʊʔ» 
ʌɻɹʋ ʅʎ ʕʉʄʇ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 
ɺ ʩʝʨʝʜʠʥʝ 60-ʭ ʛʦʜʦʚ XX ʩʪʦʣʝʪʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʣʝ-

ʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ, ʵʪʦ ʷʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ «ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʠʥʬʝʢʮʠʠ». 
ʉ ʪʦʛʦ ʧʝʨʠʦʜʘ ʢʣʠʥʠʮʠʩʪʘʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʩʫʙ-
ʩʪʘʥʮʠʡ ʙʳʣ ʚʳʜʚʠʥʫʪ ʚʦʧʨʦʩ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ 
ʨʘʟʚʠʪʠʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʰʴ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦ-
ʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʜʘʥʥʳʝ ʦ ʟʥʘʯʠʤʦʩʪʠ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʤʠʢ-
ʨʦʙʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʥʝʩʝʪ ʢʘʢ ʦʧʘʩʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʥʠʷ ʙʦʣʴʥʳʭ, ʪʘʢ ʠ ʚʦʟʤʦʞ-
ʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʚʧʣʦʪʴ 
ʜʦ ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʦʷʚʣʝʥʠʷ ʪʦʢʩʠʯʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘ-
ʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ «ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʯʠʩʪʦʪʘ», «ʉʪʝʨʠʣʴ-
ʥʦʩʪʴ» ʠ «ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ», ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ. 
ʀʤʝʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ, ʢʦʪʦʨʳʝ ʥʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʦʚ, ʪʦ ʝʩʪʴ ʙʳʪʴ ʩʪʝʨʠʣʴʥʳʤʠ. ʕʪʦ: 

1. ʠʥʲʝʢʮʠʦʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʪʘʢ ʢʘʢ ʩʧʦʩʦʙ ʠʭ ʚʚʝʜʝʥʠʷ ʩʚʷʟʘʥ ʩ ʥʘʨʫ-
ʰʝʥʠʝʤ ʟʘʱʠʪʥʳʭ ʙʘʨʴʝʨʦʚ ʦʨʛʘʥʠʟʤʘ; 
2. ʛʣʘʟʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʪ.ʢ. ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʛʣʘʟʘ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ; 
3. ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʜʣʷ ʣʝʯʝʥʠʷ ʦʞʦʛʦʚ ʠ ʦʪʢʨʳʪʳʭ ʨʘʥ - ʠʟ-ʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʠ ʨʘʥʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ; 
4. ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʜʣʷ ʥʦʚʦʨʦʞʜʝʥʥʳʭ - ʠʟ-ʟʘ ʥʠʟʢʦʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʜʝʪ-
ʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʢ ʠʥʬʠʮʠʨʦʚʘʥʠʶ [1].  

ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʨʝʧʘʨʘʪʦʚ ʧʦʚʣʝʢʣʠ ʟʘ ʩʦʙʦʡ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂʦʤʧʣʝʢʩ ʪʘʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʙʳʣ ʩʦʟʜʘʥ ʚ ʨʷʜʝ ʩʪʨʘʥ ʠ 
ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ "Good manufacturing practices" (GMP) - "ʅʘʜʣʝʞʘʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 
ʧʨʘʢʪʠʢʘ". ʉʪʝʨʠʣʴʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ 
ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʨʝʞʠʤʘ ʩʪʝʨʠʣʠʟʘʮʠʠ [2]. 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʨʠʣʴʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʘʤʠ ʤʝʤʙʨʘʥʥʦʡ ʬʠʣʴʪ-
ʨʘʮʠʠ ʠʣʠ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ ʧʦ ʆʌʉ 42-0066-07 «ʉʪʝʨʠʣʴʥʦʩʪʴ», ɻʌ XII ʠʟʜ., ʩ. 150-159 [3]. 
ʀʩʧʳʪʘʥʠʝ ʥʘ ʩʪʝʨʠʣʴʥʦʩʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʘʚʠʣ  GMP ʦʙʝʩʧʝʯʠ-
ʚʘʶʪ ʘʩʝʧʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʛʘʨʘʥʪʠʨʫʝʪ ʠʩʢʣʶʯʝʥʠʝ ʤʠʢʨʦʙʥʦʡ ʢʦʥ-
ʪʘʤʠʥʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ. 

ɺ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʩ ʷʥʚʘʨʷ 2010 ʛʦʜʘ ʧʦ ʦʢʪʷʙʨʴ 2013 ʛʦʜʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ «ʉʪʝʨʠʣʴ-
ʥʦʩʪʴ» ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʧʘʨʘʪʳ 1735 ʩʝʨʠʡ 17 ʚʠʜʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʭ ʬʦʨʤ, ʠʟ ʥʠʭ 894 ʩʝʨʠʠ (51,5% ʦʪ ʚʩʝʭ ʃʉ) ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 841 ʩʝʨʠʷ 
(48,5% ʦʪ ʚʩʝʭ ʃʉ) ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘ ʨʫʙʝʞʦʤ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʣʘʙʦʨʘ-
ʪʦʨʥʫʶ ʵʢʩʧʝʨʪʠʟʫ ʧʦ ʧʦʢʘʟʘʪʝʣʶ «ʉʪʝʨʠʣʴʥʦʩʪʴ» ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʠʥʲʝʢʮʠʡ ʠ 
ʠʥʬʫʟʠʡ ʩʦʩʪʘʚʣʷʣʦ 55%, 66%, 53% ʠ 69% ʚ 2010, 2011, 2012 ʠ 2013 ʛʦʜʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʈʘʩʪʚʦʨʳ ʜʣʷ ʠʥʲʝʢʮʠʡ ʠ ʠʥʬʫʟʠʡ ʩʦʩʪʘʚʣʷʶʪ 58,9% ʦʪ ʚʩʝʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 
ɿʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʫʩʧʝʥʟʠʡ ʜʣʷ ʠʥʲʝʢʮʠʡ, ʘʵʨʦʟʦʣʝʡ ʠ 
ʩʧʨʝʝʚ ʥʘʟʘʣʴʥʳʭ, ʢʘʧʝʣʴ ʠ ʤʘʟʝʡ ʛʣʘʟʥʳʭ, ʩʪʝʨʠʣʴʥʳʭ ʩʫʙʩʪʘʥʮʠʡ ʠ ʤʘʟʝʡ ʜʣʷ ʤʝʩʪʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ: ʨʘʩʪʚʦʨ ʜʣʷ ʧʝʨʠʪʦʥʠ-
ʘʣʴʥʦʛʦ ʜʠʘʣʠʟʘ, ʨʘʩʪʚʦʨ ʛʝʤʦʢʦʥʩʝʨʚʘʥʪʘ, ʠʤʧʣʘʥʪʘʪ, ʛʝʣʴ ʜʣʷ ʧʦʜʢʦʞʥʦʛʦ ʚʚʝʜʝʥʠʷ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʝʩʪʝʨʠʣʴʥʳʤʠ ʙʳʣʠ ʧʨʠʟʥʘʥʳ: ʚ 2011 
ʛʦʜʫ – 1 ʩʝʨʠʷ ʨʘʩʪʚʦʨʘ ʜʣʷ ʠʥʲʝʢʮʠʡ, ʚ 2012 ʛʦʜʫ – 1 ʩʝʨʠʷ ʨʘʩʪʚʦʨʘ ʜʣʷ ʠʥʲʝʢʮʠʡ ʠ 1 ʩʝʨʠʷ 
ʢʦʥʮʝʥʪʨʘʪʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʥʬʫʟʠʡ, ʚ 2013 ʛʦʜʫ – 1 ʩʝʨʠʷ ʨʘʩʪʚʦʨʘ ʜʣʷ ʠʥʲʝʢʮʠʡ ʠ 1 
ʩʝʨʠʷ ʢʦʥʮʝʥʪʨʘʪʘ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʥʬʫʟʠʡ. ʕʪʦ ʩʦʩʪʘʚʣʷʝʪ 0,29% ʦʪ ʚʩʝʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ  ʩ 2010 ʛʦʜʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʇʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʝʨʠʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (17 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʬʦʨʤ), ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ – ʢʦʥʪʘʤʠʥʘʪʦʚ, ʟʘʩʪʘʚʣʷʝʪ ʙʦ-
ʣʝʝ ʜʝʪʘʣʴʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʤʝʪʦʜʘʤ ʢʦʥʪʨʦʣʷ ʠ ʚʥʠʤʘʪʝʣʴʥʝʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-
ʧʳʪʘʥʠʡ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʠ ʧʨʠʝʤʣʝʤʦʩʪʴ ʠʩ-
ʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʠʢ [4]. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ, 
ʫʛʣʫʙʣʷʪʴ, ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʧʦʜʭʦʜʳ ʢ ʤʝʪʦʜʘʤ ʠʩʧʳʪʘʥʠʡ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʚʢʣʶʯʘʷ 
ʩʧʦʩʦʙʳ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ [5] ʠ ʫʩʣʦʚʠʷ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʤʘʟʝʡ, ʢʘʧʝʣʴ, ʘʵʨʦ-
ʟʦʣʝʡ, ʠʤʧʣʘʥʪʘʪʦʚ, ʩʫʙʩʪʘʥʮʠʡ. ʂʨʦʤʝ  ʪʦʛʦ, ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝ-
ʥʠʶ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝ-
ʥʠʷ ʣʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ. 
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ɼʠʘʥʦʚ ɺ.ʄ., ɸʣʝʢʩʘʥʜʨʦʚʘ ɽ.ʃ., ʉʪʝʧʘʥʯʝʥʢʦ ʂ.ɸ., ɸʨʘʣʙʘʝʚʘ ɼ.ɸ.  
ʉʀʅʊɽɿ ʀ ʇʈʆɻʅʆɿ ɹʀʆʃʆɻʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ɿɸʄɽʑɽʅʅʓʍ  

3-ʉʋʃʔʌɸʅʀʃʄɽʊʀʃʊʀɸɿʆʃʆɸɿʆʃʆɺ 
ɻɹʆʋ ɺʇʆ ɹɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈɹ, ʛ. ʋʬʘ, ʈʦʩʩʠʷ 

 
ʊʠʘʟʦʣʦʘʟʦʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʣʘʩʩʦʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦ-

ʝʜʠʥʝʥʠʡ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ [1, 3].  
ʎʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʩʠʥʪʝʟʝ 3-ʩʫʣʴʬʘʥʠʣʤʝʪʠʣʟʘʤʝʱʝʥʥʳʭ ʪʠʘʟʦʣʦʘʟʦʣʦʚ, ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʩʝʨʫʩʦʜʝʨʞʘʱʠʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʘʣʠʬʘʪʠʯʝʩʢʠʡ ʨʘʜʠʢʘʣ ʜʚʫʭ ʛʝʨʦʮʠʢʣʠʯʝʩʢʠʭ 
ʩʠʩʪʝʤ  – 6,8-ʜʠʤʝʪʠʣʪʠʘʟʦʣʦ[2,3-f]ʢʩʘʥʪʠʥʘ, ʪʠʘʟʦʣʦ[3,2-ʘ]ʙʝʥʟʠʤʠʜʘʟʦʣʘ. ʀʟʫʯʝʥʳ ʬʠʟʠʢʦ-
ʭʠʤʠʯʝʩʢʠʝ, ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ  ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

ʆʙʱʠʡ ʩʧʦʩʦʙ ʩʠʥʪʝʟʘ 3-ʩʫʣʴʬʘʥʠʣʤʝʪʠʣʪʠʘʟʦʣʦʘʟʦʣʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʛʨʝʚʘʥʠʠ ʵʢ-
ʚʠʤʦʣʷʨʥʳʭ ʢʦʣʠʯʝʩʪʚ ʠʩʭʦʜʥʳʭ ʭʣʦʨʤʝʪʠʣʪʠʘʟʦʣʦʘʟʦʣʦʚ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʥʘʤʠ ʨʘʥʝʝ, ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʨʢʘʧʪʦʧʨʦʠʟʚʦʜʥʦʛʦ ʚ ʘʣʢʦʛʦʣʷʪʝ ʥʘʪʨʠʷ ʩ ʚʳʭʦʜʦʤ 24-97% ʢʦʥʝʯʥʳʭ 
ʧʨʦʜʫʢʪʦʚ.   

ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʘʤʦʨʬʥʳʝ ʠʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 
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ʧʦʨʦʰʢʠ, ʥʝ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ, ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ. ʀʥʜʠʚʠʜʫʘʣʴ-
ʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʚʝʱʝʩʪʚ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʪʦʜʦʤ ʊʉʍ ʠ ʵʣʝʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ. ʉʪʨʫʢʪʫʨʘ 
ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʘʥʥʳʤʠ ʀʂ- ʠ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʡ. 

ɺ ʀʂ-ʩʧʝʢʪʨʘʭ 3-ʩʫʬʘʥʠʣʤʝʪʠʣʟʘʤʝʱʝʥʥʳʭ ʪʠʘʟʦʣʦʘʟʦʣʦʚ ʢʨʦʤʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʳʭ 
ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ C=O, ʉ=N ʠ ʉʅ ʩʚʷʟʝʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʦʝʥʠʝʤ  ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩ-
ʪʝʤ, ʠʤʝʝʪʩʷ ʩʣʘʙʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ  C-S ʩʚʷʟʠ ʚ ʦʙʣʘʩʪʠ 710-580 ʩʤ-1 ʠ,  ʦʪʩʫʪʩʪʚʫʝʪ 
ʩʠʣʴʥʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ C-Cl ʩʚʷʟʠ ʚ ʦʙʣʘʩʪʠ 800-610 ʩʤ-1,  ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʠʩʭʦʜʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ. 

ɺ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʟʘʤʝʱʝʥʥʳʭ 3-ʩʫʣʴʬʘʥʠʣʤʝʪʠʣʪʠʘʟʦʣʦʘʟʦʣʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙ-
ʱʠʝ ʩʠʛʥʘʣʳ N-ʤʝʪʠʣʴʥʳʭ ʛʨʫʧʧ ʢʩʘʥʪʠʥʘ, ʧʨʦʪʦʥʘ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʪʠʘʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ, ʤʝ-
ʪʠʣʝʥʦʚʦʡ ʛʨʫʧʧʳ ʫ ʉ3-ʘʪʦʤʘ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʪʦʥʦʚ ʙʝʥʟʠʤʠʜʘʟʦʣʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʧʝʢ-
ʪʨʘʭ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ ʚʥʦʚʴ ʚʚʝʜʝʥʥʳʭ ʘʣʢʠʣʴʥʳʭ, ʘʨʠʣʴʥʳʭ ʠ ʛʝʪʘʨʠʣʴʥʳʭ ʨʘʜʠʢʘ-
ʣʦʚ ʧʦ ʧʦʣʦʞʝʥʠʶ 3 ʪʠʘʟʦʣʦʘʟʦʣʦʚ.  

ʅʘʤʠ ʚʳʧʦʣʥʝʥ ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʨʦʛʥʦʟ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ 
ʧʨʝʜʩʢʘʟʘʥʠʷ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʡ ʙʠʦʣʦ-
ʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʦʛʥʦʟ  ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ PASS (Prediction of 
Activity Spectra for Substances) [2]. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 
ʧʦʪʝʥʮʠʘʣ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʟʘʜʘʪʴ ʚʝʢʪʦʨ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩ-
ʧʳʪʘʥʠʡ. 
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 ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ PASS C&T ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ (“ʥʘʣʠ-
ʯʠʝ”/“ʦʪʩʫʪʩʪʚʠʝ”). ɺʳʜʘʚʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʘ ʧʦʤʠʤʦ ʥʘʟʚʘʥʠʡ ʘʢʪʠʚʥʦʩʪʠ ʚʢʣʶʯʘ-
ʶʪ ʚ ʩʝʙʷ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʥʘʣʠʯʠʷ (Pa) ʠ ʦʪʩʫʪʩʪʚʠʷ (Pi) ʢʘʞʜʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʤʝʶʱʠʝ 
ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 1.  
 ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʧʝʢʪʨ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʪʠʘʟʦʣʦʘʟʦʣʦʚ ʜʦʩ-
ʪʘʪʦʯʥʦ ʰʠʨʦʢ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʜʠʥʘʢʦʚʳʭ ʚʠʜʦʚ ʘʢʪʠʚʥʦʩʪʝʡ ʫ ʨʘʟʥʳʭ 
ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʋ ʚʩʝʭ ʟʘʤʝʱʝʥʥʳʭ 3-
ʩʫʣʴʬʘʥʠʣʤʝʪʠʣʪʠʘʟʦʣʦʙʝʥʟʠʤʠʜʘʟʦʣʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ (ʈʘ=0,513-0,637) 
ʦʞʠʜʘʝʪʩʷ ʧʨʦʪʠʚʦʷʟʚʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʇʦ ʜʘʥʥʳʤ ʧʨʦʛʥʦʟʘ (ʈʘ=0,492-0,713) ʚʩʝ ʦʥʠ ʤʦʛʫʪ 
ʦʙʣʘʜʘʪʴ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʥʳʤ, ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ ʣʝʯʝ-
ʥʠʠ ʛʠʧʝʨʪʦʥʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ, ʘʫʪʦʠʤʤʫʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 3-
ʩʫʣʴʬʘʥʠʣʤʝʪʠʣʪʠʘʟʦʣʦʢʩʘʥʪʠʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ (ʈʘ=0,579-0,491)  ʢʘʢ 
ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʳ, ʮʠʪʦʩʪʘʪʠʢʠ, ʜʠʫʨʝʪʠʢʠ. 
 ʇʦ ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʳ PASS ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ  ʥʝ ʦʙʣʘʜʘʶʪ ʤʫʪʘʛʝʥʥʦ-
ʩʪʴʶ ʠ ʪʝʨʘʪʦʛʝʥʥʦʩʪʴʶ, ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʥʝʚʳʩʦʢʘ. ɼʘʥʥʳʝ ʧʨʦʛʥʦʟʘ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʜʘʣʴʥʝʡʰʠʭ ʵʢʩʧʝ-
ʨʠʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʘʭ in vitro ʠ in vivo.  
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʭʦʨʦʰʫʶ ʚʝʨʦʷʪʥʦʩʪʴ 
(ʈʘ=0,49-0,64) ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʳʤʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʧʨʦʪʠʚʦʷʟʚʝʥʥʦʡ, ʠʤ-
ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʝʡ, ʘʥʪʠʥʝʦʧʣʘʩʪʠʯʝʩʢʦʡ, ʮʠʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʠ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʝʡ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦʠʩʢʘ ʥʦʚʳʭ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ 
ʚʝʱʝʩʪʚ ʩʨʝʜʠ ʪʠʘʟʦʣʦʘʟʦʣʦʚ, ʧʫʪʝʤ ʤʦʜʠʬʠʢʘʮʠʠ  ʪʠʦʤʝʪʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʘ. 
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ɼʦʥʮʦʚ ɸ.ɸ., ɼʦʣʙʠʣʢʠʥʘ ʕ.ɺ., ɸʣʸʰʢʠʥʘ ɺ.ɸ., ʆʣʝʰʢʦ ɻ.ʀ., ɺʣʘʩʦʚ ɸ.ʉ., ʄʘʥʪʫʨʦʚ ɼ.ʉ. 
ʆʇʈɽɼɽʃɽʅʀɽ ʉʆɼɽʈɾɸʅʀʗ ʊʗɾɽʃʓʍ ʄɽʊɸʃʃʆɺ ɺ ʃɽʂɸʈʉʊɺɽʅʅʆʄ 

ʈɸʉʊʀʊɽʃʔʅʆʄ ʉʓʈʔɽ ʀɿ ɸʈʊʀʅʉʂʆɻʆ ʈɸʁʆʅɸ ʉɺɽʈɼʃʆɺʉʂʆʁ 
ʆɹʃɸʉʊʀ 

ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

 ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʪʤʝʯʘʝʪʩʷ ʟʘʤʝʪʥʦʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 
ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
 ʇʨʦʠʟʨʘʩʪʘʷ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʨʘʩʪʝʥʠʷ ʥʘʢʘʧʣʠʚʘʶʪ ʚ 
ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʪʦʢʩʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ. ɿʘʛʨʷʟʥʝʥʥʦʝ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳ-
ʨʴʝ ʠ ʬʠʪʦʧʨʝʧʘʨʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʪʘʢʦʛʦ ʩʳʨʴʷ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧ-
ʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ 
ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ʉʨʝʜʠ ʥʠʭ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʷ-
ʞʝʣʳʝ ʤʝʪʘʣʣʳ. 
 ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʘʙʦʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 
ʟʘʨʦʩʣʝʡ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʩ ʮʝʣʴʶ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʭ ʜʣʷ ʟʘʛʦʪʦʚʢʠ. 
 ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ 
ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩ-
ʪʠ. 
 ɸʨʪʠʥʩʢʠʡ  ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʛʣʘʩʥʦ 
ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 
ʨʘʚʥʠʥʥʦʡ ʣʝʩʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʜʨʝʚʝʩʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚ ʨʘʡʦʥʝ ʷʚʣʷʶʪʩʷ: ʝʣʴ 
(23,1 %), ʙʝʨʝʟʘ (22,0 %), ʣʠʧʘ (17,5 %). 
 ɸʨʪʠʥʩʢʠʡ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. 
ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ: ɸʨʪʠʥʩʢʠʡ ʤʝ-
ʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜ, ɸʨʪʠʥʩʢʠʡ ʤʦʣʦʯʥʳʡ ʟʘʚʦʜ, «ʉʝʣʴʭʦʟʭʠʤʠʷ», ʧʨʝʜʧʨʠʷʪʠʷ ʣʝʩʥʦʡ ʠ ʜʝʨʝ-
ʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
 ɸʨʪʠʥʩʢʠʡ ʨʘʡʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʠ ʨʠʩʢʘ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʟʘ-
ʛʨʷʟʥʝʥʠʶ. ɿʥʘʯʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ  ʷʚʣʷʝʪʩʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. ɺʩʝʛʦ ʧʦ ʦʨʠʝʥ-
ʪʠʨʦʚʦʯʥʳʤ ʜʘʥʥʳʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʦʢʦʣʦ 
700000 ʪʦʥʥ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ (60-70 % ʦʪ ʚʩʝʡ ʩʫʤʤʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ) [1,3]. 
 ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 77 ʦʙʨʘʟʮʦʚ 20 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʫʯʘʩʪ-
ʢʦʚ ʟʘʨʦʩʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. 
 ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ Pb-ʠʦʥʦʚ, ʧʨʦʚʦʜʠʣʠ ʩʦ-
ʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɻʌ XI ʠʟʜʘʥʠʷ, ʚʳʧʫʩʢ 1 [2]. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦ-
ʚʪʦʨʥʦʩʪʠ. 
 ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʦʙʥʘʨʫʞʝʥʦ 
ʚ 21 ʦʙʨʘʟʮʝ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. 
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ʊʘʙʣʠʮʘ 
ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʳʨʴʝ ʠʟ  

ɸʨʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 
ˉ ʦʙ-
ʨʘʟʮʘ 

ʃʝʢʘʨʩʪʚʝʥʥʦʝ 
ʨʘʩʪʠʪʝʣʴʥʦʝ 

ʩʳʨʴʝ 

Zn, ʤʛ/ʢʛ 
(< 130 ʤʛ/ʢʛ) 

Fe, ʤʛ/ʢʛ 
(< 750 ʤʛ/ʢʛ) 

Ni, ʤʛ/ʢʛ 
(< 3 ʤʛ/ʢʛ) 

ʋʜʘʣʝʥʥʦʩʪʴ 
ʦʪ ʜʦʨʦʛʠ 

1 ʃʠʩʪʴʷ ʧʦʜʦʨʦʞʥʠʢʘ ʙʦʣʴʰʦ-
ʛʦ 

2,0103 1,17187 1,0167 5 

2 ʎʚʝʪʢʠ ʧʠʞʤʳ 1,60003 0,90360 0,98760 20 
3 ʊʨʘʚʘ ʯʠʩʪʦʪʝʣʘ 1,49230 1,21275 1,00043 10 
4 ʊʨʘʚʘ ʛʦʨʮʘ ʧʪʠʯʴʝʛʦ 1,21956 1,17187 1,12376 10 
5 ʊʨʘʚʘ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ 1,9598 1,37937 0,98965 10 
6 ʎʚʝʪʢʠ ʧʠʞʤʳ 1,9193 0,75407 0,5764 30 
7 ʇʣʦʜʳ ʨʷʙʠʥʳ 1,58840 1,30676 1,3456 10 
8 ʂʦʨʥʠ ʦʜʫʚʘʥʯʠʢʘ 3,03970 1,12876 1,8943 1-2 
9 ʇʣʦʜʳ ʰʠʧʦʚʥʠʢʘ 1,03398 0,91373 0,09871 30 

10 ʇʣʦʜʳ ʯʝʨʝʤʫʭʠ 2,6583 1,20076 0,9075 2-5 
11 ʊʨʘʚʘ ʟʚʝʨʦʙʦʷ 0,25604 0,17399 0,01254 200 
12 ʎʚʝʪʢʠ ʨʦʤʘʰʢʠ ʜʫʰʠʩʪʦʡ 1,80751 1,33149 0,7865 80 
13 ʊʨʘʚʘ ʛʦʨʮʘ ʧʪʠʯʴʝʛʦ 2,36640 1,05339 1,00956 20 
14 ʃʠʩʪʴʷ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ 0,96727 0,50364 0,5672 30 
15 ʇʣʦʜʳ ʯʝʨʝʤʫʭʠ 0,75130 0,66517 0,00681 320 
16 ʊʨʘʚʘ ʧʫʩʪʳʨʥʠʢʘ 2,02693 0,97967 0,7863 15 
17 ʊʨʘʚʘ ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ 1,95980 1,37937 1,2376 3-5 
18 ʊʨʘʚʘ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ 1,71310 0,81879 0,6873 150 
19 ʊʨʘʚʘ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ 2,48160 0,83347 0,1365 500 
20 ʃʠʩʪʴʷ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ 2,00679 1,03270 1,04896 10 
21 ʃʠʩʪʴʷ ʤʘʪʴ-ʠ-ʤʘʯʝʭʠ 1,28220 3,79710 0,5612 50 

 ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʞʝʣʝʟʘ, ʥʠʢʝʣʷ ʧʨʦʚʦʜʠʣʠ ʚ ʦʙʨʘʟʮʘʭ ʣʝʢʘʨʩʪʚʝʥ-
ʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʦ 
ʤʝʪʦʜʠʢʝ ɻʌ XI ʠʟʜʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-
ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʥʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ, ʚ 21 ʦʙʨʘʟʮʝ 
ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʵʣʝ-
ʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʘʪʦʤʥʳʤ ʩʧʝʢʪʨʘʤ ʧʦʛʣʦʱʝʥʠʷ (ʘʙʩʦʨʙʮʠʠ). ɸʥʘʣʠʟ ʧʨʦʙ ʧʨʦʚʦʜʠʣʠ 
ʤʝʪʦʜʦʤ ʩʨʘʚʥʝʥʠʷ ʩʦ ʩʪʘʥʜʘʨʪʦʤ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
 ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ, ʥʠʢʝʣʷ ʠ ʮʠʥʢʘ ʚ ʠʩʩʣʝ-
ʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ. 
 ʀʪʦʛʦʤ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʟʘʛʦʪʦʚʢʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʣʝ-
ʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʨʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
 

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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2. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʉʉʉʈ.- ʍ1 ʠʟʜ.- ʄ: ʄʝʜʠʮʠʥʘ, 1987.-ɺʳʧ. 1.- ʉ. 156-159. 
3. ʏʝʨʥʷʝʚ, ɸ.ʄ. ʋʨʘʣ ʠ ʵʢʦʣʦʛʠʷ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʇʦʜ. ʨʝʜ. ɸ.ʄ. ʏʝʨʥʷʝʚʘ, ɹ.ɸ. ʋʨʚʘʥ-
ʮʝʚʘ.- ɽʢʘʪʝʨʠʥʙʫʨʛ: ɹʘʥʢ ʢʫʣʴʪʫʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 2000.- 288 ʩ.  
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ɼʦʨʝʥʩʢʘʷ ɸ.ɺ., ʅʦʚʠʢ ɽ.ʉ. 
ʆʎɽʅʂɸ ʈɸɿʄɽʈʆɺ ʏɸʉʊʀʎ ʇɸʈɽʅʊɽʈɸʃʔʅʓʍ ʃɽʂɸʈʉʊɺɽʅʅʓʍ  

ʇʈɽʇɸʈɸʊʆɺ ɺ ɺʀɼɽ ɾʀʈʆɺʓʍ ʕʄʋʃʔʉʀʁ 
ʌɻɹʋ «ʅʎ ʕʉʄʇ» ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɺ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʥʦʤʝʥʢʣʘʪʫʨʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʚʠʜʝ ʞʠʨʦʚʳʭ ʵʤʫʣʴ-
ʩʠʡ ʜʣʷ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ, ʘʥʝʩʪʝʟʠʠ ʠ ʧʨʝʧʘʨʘʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
ʮʝʣʷʭ, ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦʙ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʤʝʨʘ ʞʠʨʦʚʳʭ ʢʘʧʝʣʴ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ. ʊʘʢ ʢʘʢ ʵʪʠ 
ʚʝʱʝʩʪʚʘ ʧʨʷʤʦ ʧʦʧʘʜʘʶʪ ʚ ʢʨʦʚʝʥʦʩʥʫʶ ʩʠʩʪʝʤʫ  ʠ ʘʙʩʦʨʙʠʨʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʤʠʢʨʦʮʠʨʢʫ-
ʣʷʮʠʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʛʣʘʩʥʦ 
ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʤʝʨʘ ʛʣʦʙʫʣ (ʢʘʧʝʣʴ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʙʦʨ 
ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ – ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʘʩʧʝʢʪʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʵʤʫʣʴʩʠʡ [1]. 
ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʆʉʊ 91500.05.001-00 «ʆʪʨʘʩʣʝʚʦʡ ʩʪʘʥʜʘʨʪ. 
ʉʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ» «ʨʘʟʤʝʨ ʯʘʩʪʠʮ» ʚʳʜʝʣʝʥ 
ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ [2] ʙʝʟ ʫʢʘʟʘʥʠʷ ʤʝʪʦʜʘ ʠʩʧʳʪʘʥʠʷ. ɺ ʟʘʨʫʙʝʞʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 
[3, 4] ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʤʫʣʴʩʠʠ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʩ ʧʦʤʦʱʴʶ 
ʤʝʪʦʜʘ ʩʚʝʪʦʙʣʦʢʠʨʦʚʢʠ ʠʣʠ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʨʠ ʵʪʦʤ ʥʦʨʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʨʦʚʳʭ ʛʣʦʙʫʣ 
(ʢʘʧʝʣʴ) ʢʘʢ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʫʢʘʟʘʥʳ ʣʠʰʴ ʚ ʯʘʩʪʥʳʭ 
ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʩʪʘʪʴʷʭ (ʥʘʧʨʠʤʝʨ, ʥʝ ʤʝʥʝʝ 95% ʯʘʩʪʠʮ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 3 ʤʢʤ ʠ ʥʝ ʤʝ-
ʥʝʝ 99% ʯʘʩʪʠʮ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʝʝ 5 ʤʢʤ; 100% ʯʘʩʪʠʮ – ʥʝ ʙʦʣʝʝ 5 ʤʢʤ; ʢʘʧʣʠ ʤʝʥʝʝ 1 ʤʢʤ 
– ʥʝ ʤʝʥʝʝ 95%, ʢʘʧʣʠ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 1ʤʢʤ ʠ ʤʝʥʝʝ 3,5 ʤʢʤ – ʥʝ ʙʦʣʝʝ 2%, ʢʘʧʣʠ ʨʘʟʤʝʨʦʤ 
ʙʦʣʝʝ 3,5 ʤʢʤ – ʜʦʣʞʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ).  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʵʤʫʣʴʩʠʡ ʠʩʧʦʣʴʟʫʶʪ 
ʩʦʝʚʦʝ ʠ ʦʣʠʚʢʦʚʦʝ ʤʘʩʣʘ. ɾʠʨʦʚʳʝ ʵʤʫʣʴʩʠʠ ʩ ʦʯʠʱʝʥʥʳʤ ʩʦʝʚʳʤ ʤʘʩʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʩ-
ʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʶ ʪʦʢʩʠʯʥʦʩʪʠ. ʗʚ-
ʣʷʷʩʴ ʚʳʩʦʢʦʜʠʩʧʝʨʩʥʳʤʠ ʠ ʣʝʛʢʦ ʘʜʩʦʨʙʠʨʫʶʱʠʤʠʩʷ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʞʠʨʦʚʳʝ 
ʵʤʫʣʴʩʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ (ʢʨʦʤʝ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ) ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʠʣʠ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʤʝʪʦʢ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ. ʊʘʢʠʝ 
ʪʠʧʳ ʠʥʲʝʢʮʠʡ ʧʦʣʫʯʘʶʪ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʪʘʢ ʢʘʢ ʠʭ ʦʯʝʥʴ ʫʜʦʙʥʦ ʧʨʠʤʝʥʷʪʴ 
ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʤ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʣʝʢʘʨ-
ʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʣʠ ʣʝʢʘʨʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʥʘʧʨʷʤʫʶ ʚʚʦʜʠʪʴ ʚʥʫʪʨʠʚʝʥʥʦ. ʆʩʥʦʚʥʦʡ 
ʧʨʦʙʣʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʩʦʩʪʘʚʘ ʧʣʘʟʤʳ 
ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʧʘʮʠʝʥʪʦʚ ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʝʩʪʘʙʠʣʴʥʳʭ ʵʤʫʣʴʩʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʴʰʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʵʤʙʦʣʠʯʝʩʢʠʭ ʞʠʨʦʚʳʭ ʛʣʦʙʫʣ. ɼʠʘʤʝʪʨ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʨʦʚʝʥʦʩʥʳʭ 
ʢʘʧʠʣʣʷʨʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 6 ʜʦ 8 ʤʢʤ [1]. ɽʩʣʠ ʠʥʞʝʢʪʠʨʦʚʘʪʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʞʠʨʦʚʳʭ ʛʣʦ-
ʙʫʣ ʙʦʣʝʝ 5 ʤʢʤ, ʪʦ ʚʚʝʜʝʥʥʳʝ ʛʣʦʙʫʣʳ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʚ ʣʝʛʦʯʥʳʝ ʢʘʧʠʣʣʷʨʳ ʠ ʚʳʟʚʘʪʴ ʵʤ-
ʙʦʣʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. ʇʦʩʣʝ ʦʙʰʠʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʚʳʧʦʣʥʝʥ-
ʥʳʭ ʥʘ ʞʠʚʦʪʥʳʭ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʞʠʨʦʚʳʭ ʵʤʫʣʴʩʠʡ 
ʷʚʣʷʝʪʩʷ ʜʠʘʧʘʟʦʥ ʦʪ 0,1 ʜʦ 0,5 ʤʢʤ. ʊʘʢʠʝ ʯʘʩʪʠʮʳ ʧʦʜʦʙʥʳ ʧʦ ʨʘʟʤʝʨʫ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʤʬʝ 
(ʤʝʥʝʝ 0,5 ʤʢʤ), ʠʭ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʠ ʨʅ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʩ ʧʣʘʟʤʦʡ ʢʨʦʚʠ ʯʝ-
ʣʦʚʝʢʘ.  

ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʶ «ʈʘʟʤʝʨ ʞʠ-
ʨʦʚʳʭ ʛʣʦʙʫʣ» ʚʳʟʳʚʘʝʪ ʧʦʜʛʦʪʦʚʢʘ ʦʙʨʘʟʮʦʚ ʧʝʨʝʜ ʘʥʘʣʠʟʦʤ. ʀʤʝʥʥʦ ʩ ʵʪʠʤ ʩʦʧʨʷʞʝʥʳ 
ʥʘʠʙʦʣʴʰʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ.  

ɹʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 12 ʧʨʝʧʘʨʘʪʦʚ ʚ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʝ ʨʘʩʪʚʦʨʘ ʜʣʷ ʠʥʲʝʢʮʠʡ 
(ʥʘʧʨʠʤʝʨ, ʜʠʧʨʠʚʘʥ, ʵʤʫʣʴʩʠʷ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 10 ʤʛ/ʤʣ; ʧʨʦʚʘʡʚ, ʵʤʫʣʴʩʠʷ ʜʣʷ 
ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 10 ʤʛ/ʤʣ; ʧʣʦʬʝʜ, ʵʤʫʣʴʩʠʷ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 10 ʤʛ/ʤʣ; 
ʧʨʦʧʦʬʦʣ ʌʨʝʟʝʥʠʫʩ, ʵʤʫʣʴʩʠʷ ʜʣʷ ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 10 ʤʛ/ʤʣ; ʧʦʬʦʣ, ʵʤʫʣʴʩʠʷ ʜʣʷ 
ʚʥʫʪʨʠʚʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ 10  ʤʛ/ʤʣ ʠ ʪ.ʜ.)  ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 
ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʜʝʨʞʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʦʧʫʩʪʠʤʳʝ ʧʨʝʜʝʣʳ ʩʦ-
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ʜʝʨʞʘʥʠʷ ʞʠʨʦʚʳʭ ʛʣʦʙʫʣ, ʧʦʜʭʦʜʳ ʢ ʧʦʜʛʦʪʦʚʢʝ ʦʙʨʘʟʮʦʚ ʧʝʨʝʜ ʠʩʧʳʪʘʥʠʝʤ ʠ ʤʝʪʦʜʳ ʘʥʘ-
ʣʠʟʘ (ʥʝʢʦʪʦʨʳʝ ʠʟ ʤʝʪʦʜʠʢ ʙʳʣʠ ʥʝʚʦʩʧʨʦʠʟʚʦʜʠʤʳ).  

ʊʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʣʘʟʝʨʥʘʷ ʜʠʬʨʘʢʮʠʷ ʠʣʠ ʬʦʪʦʥʥʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʧʝʢʪʦʩʢʦʧʠʷ 
[1], ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʜʣʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʵʤʫʣʴʩʠʡ, ʪʘʢ 
ʢʘʢ ʥʘ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʚʣʠʷʝʪ ʯʠʩʣʦ, ʮʚʝʪ, ʬʦʨʤʘ, ʜʨʫʛʠʝ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʯʘʩʪʠʮ, 
ʥʦ ʥʠ ʦʜʥʘ ʠʟ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʠʛʥʫʪʴ ʨʘʟʨʝʰʝʥʠʷ ʩʯʝʪʯʠʢʘ ʂʫʣʪʝʨʘ. ʏʪʦ 
ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘʧʨʷʤʫʶ ʠʟʤʝʨʠʪʴ ʨʘʟʤʝʨ ʯʘʩʪʠʮ, ʘ ʪʦʣʴʢʦ 
ʚʳʯʠʩʣʠʪʴ ʝʛʦ, ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʘʨʝʥʪʝʨʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ - ʞʠʨʦʚʳʭ ʵʤʫʣʴʩʠʡ 
ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʟʦʥ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʂʫʣʪʝʨʘ. 
ʇʨʠ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʧʝʨʪʫʨʫ 100 ʤʢʤ ʠ ʨʘʩʪʚʦʨʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʣʠʪʦʚ (ʥʘʧʨʠ-
ʤʝʨ, 2% ʨʘʩʪʚʦʨʘ NH4SCN ʘʤʤʦʥʠʷ ʪʠʦʮʠʘʥʘʪ ʚ ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ ʠʣʠ ʤʝʪʠʣʠʟʦʙʫʪʠʣ-
ʢʝʪʦʥʝ). ʀʟʤʝʨʷʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʙʳʣʠ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʯʘʩʪʠʮ ʚ 
ʦʙʨʘʟʮʘʭ. ʆʙʨʘʟʮʳ ʛʦʪʦʚʠʣʠ ʧʫʪʝʤ ʨʘʩʪʚʦʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʵʤʫʣʴʩʠʠ ʚ ʵʣʝʢʪʨʦ-
ʣʠʪʝ, ʘʢʢʫʨʘʪʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ (ʠʟʙʝʛʘʷ ʧʦʧʘʜʘʥʠʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ) ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ 
ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ Coulter Counter MultisizerTM (ʧʨʦʠʟʚʦʜʩʪʚʘ ɺeckman Coulter,  ʉʐɸ).  ʇʝʨ-
ʚʦʥʘʯʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʜʘʥʥʳʝ ʭʦʣʦʩʪʦʡ ʧʨʦʙʳ (ʵʣʝʢʪʨʦʣʠʪ) ʠ ʚʳʯʠʪʘʣʠ ʠʭ ʠʟ ʢʦʥʝʯʥʦ-
ʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʨʘʟʮʝ (ʨʘʟʚʝʜʝʥʠʝ, ʦʙʲʝʤ ʵʤʫʣʴʩʠʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ 
ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʘ) ʚʚʦʜʠʣʠ ʚ ʧʘʤʷʪʴ ʧʨʠʙʦʨʘ, ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʝ. ʇʦ-
ʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʜʦʚʣʝʪʚʦʨʷʣʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʘʨʝʥʪʝʨʘʣʴʥʦʛʦ 
ʧʨʠʤʝʥʝʥʠʷ ʚ ʯʘʩʪʠ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʯʘʩʪʠʮ ʚ 
ʤʘʩʣʘʭ ʠ ʞʠʨʦʚʳʭ ʵʤʫʣʴʩʠʷʭ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʤʝʪʦʜʠʢ ʧʦʜʛʦʪʦʚʢʠ ʦʙʨʘʟʮʦʚ ʧʝʨʝʜ ʘʥʘ-
ʣʠʟʦʤ. 
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ʍʀʅʆʃʀʅ-3- ʀ ʍʀʅʆʃʀʅ-4-ʂɸɹʆʅʆɺʓʍ ʂʀʉʃʆʊ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
 ʇʨʦʠʟʚʦʜʥʳʝ ʭʠʥʦʣʠʥʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʤʥʦʛʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʨʘʥʝʝ 
ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʤʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʟʘʤʝʱʝʥʥʳʝ ʘʤʠ-
ʜʳ 2-ʭʣʦʨ-, 2-ʦʢʩʦ-, 2-ʘʨʠʣʘʤʠʥʦ- ʠ 2-ʘʨʠʣʦʢʩʠʮʠʥʭʦʥʠʥʦʚʳʭ ʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʥʦʚʦʡ (ʮʠʥ-
ʭʦʥʠʥʦʚʦʡ) ʢʠʩʣʦʪʳ, ʧʨʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʥʘ ʞʠʚʦʪʥʳʭ ʦʙʣʘʜʘʶʪ ʧʨʦʪʠʚʦʚʦʩ-
ʧʘʣʠʪʝʣʴʥʦʡ ʠʣʠ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʇʄɸ) ʦʙ-
ʣʘʜʘʝʪ ʠʟʦʧʨʦʧʠʣʘʤʠʜ  2-(2,4-ʜʠʥʠʪʨʦʬʝʥʠʣʛʠʜ-ʨʘʟʠʥʦ)ʮʠʥʭʦʥʠʥʦʚʦʡ ʢʠʩʣʦʪʳ [1]. ʇʨʠ 
ʵʪʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʜʣʷ ʧʨʦʷʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʭʠ-
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ʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʬʘʨʤʘʢʦʬʦʨʥʦʡ ʛʨʫʧʧʳ ʧʨʠ ʉ2 ʘʪʦʤʝ ʭʠʥʦʣʠʥʦʚʦʛʦ ʢʦʣʴʮʘ. ʇʨʝʜʩʪʘʚʣʷʣʦ 
ʠʥʪʝʨʝʩ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʨʝʜʠ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʷʜʘʭ ʩʪʨʫʢʪʫʨ-
ʥʳʭ ʘʥʘʣʦʛʦʚ: ʧʨʦʠʟʚʦʜʥʳʭ ʭʠʥʦʣʠʥ-3- ʠ ʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ, ʘ ʪʘʢʞʝ ʚ ʩʨʘʚʥʝ-
ʥʠʠ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʵʪʘʣʦʥʘʤʠ. ɺʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʷʜʘʭ ʜʘʥ-
ʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
 ɸʤʠʜʳ 2-ʩʪʠʨʠʣʭʠʥʦʣʠʥ-3-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (5–10) ʨʘʥʝʝ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ 
(ʩʭʝʤʘ 1) ʩ ʚʳʭʦʜʘʤʠ 70-89 % ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʘʤʠʜʦʚ 2-ʤʝʪʠʣʭʠʥʦʣʠʥ-3-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦ-
ʪʳ ʩ ʘʣʴʜʝʛʠʜʘʤʠ ʚ ʪʝʯʝʥʠʝ 5 ʯʘʩʦʚ ʧʨʠ 170-175 ʦʉ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʠʧʝʨʠʜʠʥʘ ʚ 
ʧ-ʢʩʠʣʦʣʝ, ʦʜʥʘʢʦ,  ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʜʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʝ ʠʟʫʯʝʥʘ [2]. 
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 ɻʜʝ:  R1 =  C6H4CI-2, R2= CH3 (1); R1=  C6H4OCH3-2, R2= CH3 (2);   R1 =  C6H4CH3-2, R2= CH3 (3);  R1 = 
C6H4CH3-4, R2= CH3 (4); R1 = C6H4CI-2, R2= CH=CHC6H5 (5); R1 = C6H4CH3-2 , R2= CH=CHC6H5 (6); 
R1 = CH2C6H5, R2= CH=CHC6H5 (7); R1 = C6H5 , R2= CH=CHC6H4OCH3-4 (8); R1 = C6H4OCH3-4, R2= 
CH=CHC6H5 (9); R1 = CH2C6H4CH3-4, R2= CH=CHC6H5 (10) 

  
 ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ 
ʩʠʥʪʝʟ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪ (ʩʭʝʤʘ 2), ʠʟʫʯʝʥʳ ʠʭ 
ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʧʨʝʜʣʦʞʝʥ ʚʝʨʦʷʪʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʠʩʣʦʪʥʦ-
ʛʦ ʠʣʠ ʱʝʣʦʯʥʦʛʦ ʢʘʪʘʣʠʟʘ [3].    
 ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟʫʯʝʥʘ ʩʦʛʣʘʩʥʦ ʤʝʪʦ-
ʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ «ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ (ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦ-
ʚʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ» [4] ʤʝʪʦʜʦʤ ʜʚʫʢʨʘʪʥʳʭ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʞʠʜʢʦʡ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʩʪ-ʰʪʘʤʤʘʤ S. aureus ATTC 6538-P ʠ E. coli. ʠ ATCC 
25922. ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝʣʝʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ (ʄʇʂ), ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʦʚ-ʵʪʘʣʦʥʦʚ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʵʪʘʢʨʠʜʠʥʘ ʣʘʢʪʘʪ ʠ ʜʠʦʢʩʠ-
ʜʠʥ. 
                                                                                                          ʉʭʝʤʘ 2 
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     ɻʜʝ R1= Br (1ʘ), R1=CI (1ʙ), R1= Br, R2= CH=CHC6H4NO2-4 (2ʘ) R1= Br,                       
            R2= CH=CHC6H4F-2 (2ʙ); R1= CI, R2= CH=CHC6H4Br-4 (2ʚ); R1 = CI,       
            R2 = CH=CHC6H4F-2  (2ʛ); R1=H, R2= CH=CHC6H4Br-4 (2ʜ); R1= ʅ,   
            R2= CH=CHC6H4CI-4 (2ʝ); R1= H, R2=CH=CHC6H3OH-2-Br-4 (2ʞ);    
            R1=H,   R2=CH=CHC6H3OH-2-NO2-4 (2ʟ);  
            R1= H, R2 =CH=CHC6H3OH-2,4 (2ʠ) 

  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʤʠʜʳ 2-ʤʝʪʠʣ- (1–4) ʠ 2-ʩʪʠʨʠʣʭʠʥʦʣʠʥ-3-

ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (5–10) ʧʦʢʘʟʘʣʠ ʩʣʘʙʫʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʠʭ ʤʠʥʠʤʘʣʴʥʦ 
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ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʄʇʂ) ʩʦʩʪʘʚʣʷʝʪ 500-1000 ʤʢʛ/ʤʣ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʡ 
ʵʪʘʢʨʠʜʠʥʘ ʣʘʢʪʘʪʘ. ʉʦʝʜʠʥʝʥʠʷ (2,4) ʧʨʦʷʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʄʇʂ ʨʘʚʥʦʡ 250 ʤʢʛ/ʤʣ ʢ 
ʟʦʣʦʪʠʩʪʦʤʫ ʩʪʘʬʠʣʦʢʦʢʢʫ ʠ 500 ʤʢʛ/ʤʣ ʢ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʝ.  ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 
2-ʭʣʦʨʘʥʠʣʠʜ 2-ʤʝʪʠʣʭʠʥʦʣʠʥ-3-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʩʦʝʜ. 1), ʄʇʂ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ 250 
ʤʢʛ/ʤʣ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʝʠʭ ʢʫʣʴʪʫʨ ʠ ʫʩʪʫʧʘʝʪ ʘʢʪʠʚʥʦʩʪʠ ʜʠʦʢʩʠʜʠʥʘ. 

ʉʨʝʜʠ ʠʟʫʯʝʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ (1ʘ,ʙ, 2ʘ-ʟ) ʪʘʢʞʝ 
ʠʤʝʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʢʘʟʘʚʰʠʝ ʩʣʘʙʫʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʄʇʂ = (500-1000 
ʤʢʛ/ʤʣ). ʉʦʝʜʠʥʝʥʠʷ (2ʙ,ʚ) ʧʨʦʷʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʄʇʂ ʨʘʚʥʦʡ 125 ʤʢʛ/ʤʣ ʢ ʟʦʣʦʪʠʩʪʦ-
ʤʫ ʩʪʘʬʠʣʦʢʦʢʢʫ ʠ 62,5  ʤʢʛ/ʤʣ ʢ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʝ.  ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 2-
ʩʪʠʨʠʣʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʘ (ʩʦʝʜ. 2ʛ), ʄʇʂ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 62,5 ʤʢʛ/ʤʣ ʚ ʦʪʥʦʰʝ-
ʥʠʠ ʦʙʝʠʭ ʢʫʣʴʪʫʨ ʠ ʩʨʘʚʥʠʤʘ ʩ ʪʘʢʦʚʳʤ ʜʝʡʩʪʚʠʝʤ ʜʠʦʢʩʠʜʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ ʷʚʣʷ-
ʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʛʘʣʦʛʝʥʳ ʭʣʦʨ ʠʣʠ ʙʨʦʤ. ɺ ʮʝʣʦʤ, ʧʨʦʠʟ-
ʚʦʜʥʳʝ ʭʠʥʦʣʠʥ-4-ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʘʢʪʠʚʥʳʤʠ, ʯʝʤ ʭʠʥʦʣʠʥ-3-
ʢʘʨʙʦʥʦʚʦʡ ʢʠʩʣʦʪʳ.  
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ʍʈʆʄɸʊʆ-ʄɸʉʉ-ʉʇɽʂʊʈʆʄɽʊʈʀʏɽʉʂʆɽ ʆʇʈɽɼɽʃɽʅʀɽ ɸʈɹʋʊʀʅɸ ɺ  
ʇʆɼɿɽʄʅʓʍ ʀ ʅɸɼɿɽʄʅʓʍ ʆʈɻɸʅɸʍ ɸʈʂʊʆʋʉɸ ɸʃʔʇʀʁʉʂʆɻʆ 

ɻɹʆʋ ɺʇʆ ʗɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ 
 

 ʃʠʩʪʴʷ ʘʨʢʪʦʫʩʘ ʘʣʴʧʠʡʩʢʦʛʦ (Arctous alpina (L.)), ʩʦʙʨʘʥʥʳʝ ʚ ʧʝʨʠʦʜ ʩʦʟʨʝʚʘʥʠʷ 
ʧʣʦʜʦʚ, ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʢʘʢ ʩʫʨʨʦʛʘʪ ʪʦʣʦʢʥʷʥʢʠ. ʀʭ ʫʨʦʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ 
ʩʚʦʡʩʪʚʘ ʩʚʷʟʘʥʳ ʩ ʘʨʙʫʪʠʥʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʝʥʴʶ ʚʳʰʝ, ʯʝʤ ʚʝʩʥʦʡ [1]. ɺ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʥ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʳʭ ʨʘʩʪʝʥʠʷʭ. ɹʣʘʛʦʜʘʨʷ 
ʤʝʤʙʨʘʥʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʘʨʙʫʪʠʥ ʟʘʱʠʱʘʝʪ ʢʣʝʪʦʯʥʳʝ ʤʝʤʙʨʘʥʳ ʦʪ 
ʨʘʟʨʫʰʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ ʜʨʫʛʠʭ 
ʬʘʢʪʦʨʦʚ [2]. ɺ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʝʛʦ ʧʨʦʪʝʢʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʪʥʦʰʝʥʠʠ 
ʤʝʤʙʨʘʥ, ʥʝ ʠʤʝʶʱʠʭ ʙʠʰʘʨʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʬʝʨʤʝʥʪʘ ʘʨʙʫʪʘʟʳ  ʘʨʙʫʪʠʥ 
ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʛʣʶʢʦʟʫ ʠ ʩʚʦʙʦʜʥʳʡ ʛʠʜʨʦʭʠʥʦʥ. ʂʨʦʤʝ ʤʦʯʝʛʦʥʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʦʥ 
ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 
ʫʛʥʝʪʘʝʪ ʧʘʪʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʪʠʨʦʟʠʥʘʟʳ ʠ ʩʠʥʪʝʟ ʤʝʣʘʥʠʥʘ [1,3]. 
 ʄʳ ʧʨʝʜʧʨʠʥʷʣʠ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʙʫʪʠʥʘ ʚ ʢʦʨʥʷʭ, 
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ʧʣʦʜʘʭ, ʣʠʩʪʴʷʭ ʦʩʝʥʥʝʛʦ ʠ ʚʝʩʝʥʥʝʛʦ ʩʙʦʨʘ, ʧʦʙʝʛʘʭ, ʮʚʝʪʢʘʭ ʘʨʢʪʦʫʩʘ, ʩʦʙʨʘʥʥʳʭ ʚ 
ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 
 ɺʥʘʯʘʣʝ ʥʘʤʠ ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʛʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʪʘʥʜʝʤʥʦʛʦ ʤʘʩʩ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʠʦʥʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʜʦʙʨʘʥʳ ʠʦʥʥʳʝ ʧʝʨʝʭʦʜʳ, ʧʦʪʝʥʮʠʘʣ ʜʝʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʵʥʝʨʛʠʷ 
ʩʦʫʜʘʨʝʥʠʡ ʚ ʢʘʤʝʨʝ ʩʪʦʣʢʥʦʚʝʥʠʡ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1  
ʈʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʤʘʩʩ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʠʦʥʦʚ 

ɺʝʱʝʩʪʚʦ ʄʦʣʝʢʫʣʷʨʥʳʡ 
ʠʦʥ, m/z 

ɺʳʙʨʘʥʥʳʝ 
ʠʦʥʥʳʝ ʧʝʨʝʭʦʜʳ, 

m/z 

ʇʦʪʝʥʮʠʘʣ 
ʜʝʢʣʘʩʪʝʨʠʟʘʮʠʠ, ɺ 

ʕʥʝʨʛʠʷ 
ʩʦʫʜʘʨʝʥʠʡ, ɺ 

ɸʨʙʫʪʠʥ 271 271Ÿ161 
271Ÿ108 -22 -16 

-19 

ɻʠʜʨʦʭʠʥʦʥ 109 109Ÿ108 
109Ÿ81 -42 -19 

-15 
 
 ɺ ʢʘʯʝʩʪʚʝ ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙ ʩʣʫʞʠʣʘ ʢʦʣʦʥʢʘ ʩ ʦʙʨʘʱʝʥʥʦ-
ʬʘʟʦʚʳʤ ʩʦʨʙʝʥʪʦʤ Acclaim RSLC, ʜʣʠʥʦʡ 150 ʤʤ, ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 2,1 ʤʤ, ʨʘʟʤʝʨʦʤ 
ʟʝʨʥʘ ʩʦʨʙʝʥʪʘ 3 ʤʢʤ ʬʠʨʤʳ «Thermo», ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ 
ʨʘʟʜʝʣʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʛʨʘʜʠʝʥʪʥʦʛʦ ʵʣʶʠʨʦʚʘʥʠʷ (ʪʘʙʣ. 2). 

ʇʦʩʣʝ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʭʠʥʦʥʘ ʋʌ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʝʡ ʥʝ ʚʳʷʚʣʝʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆ ʥʘʣʠʯʠʠ ʘʨʙʫʪʠʥʘ  ʩʫʜʠʣʠ 
ʧʦ ʧʠʢʫ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʪʘʢʦʚʦʤʫ ʘʨʙʫʪʠʥʘ-ʩʪʘʥʜʘʨʪʘ (1,85-1,97 ʤʠʥ.). ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 
ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʣʠ  ʤʝʪʦʜ ʛʨʘʜʫʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 2 
ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚʝʱʝʩʪʚ 

ʆʙʲʝʤ ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ 0,020 ʤʣ 

tº ʪʝʨʤʦʩʪʘʪʘ ʢʦʣʦʥʢʠ 25 °ʉ 
ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʵʣʶʝʥʪʘ 0,400 ʤʣ/ʤʠʥ 

ʅʘʯʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʜʚʠʞʥʦʡ 
ʬʘʟʳ 

ʧʨʦʛʨʘʤʤʘ ʵʣʶʠʨʦʚʘʥʠʷ 

0,00 – 3,00 ʤʠʥ - 5 % ʵʣʶʝʥʪʘ ɹ; 
3,01 – 10,00 ʤʠʥ - 5 – 90 % ɹ; 

10,01 – 14,00 ʤʠʥ - 90 % ɹ; 
14,01 – 15,00 ʤʠʥ 90 – 5% ɹ; 

15,01 – 19,00 ʤʠʥ - 5 % ɹ. 
ʇʨʠʤʝʯʘʥʠʝ: ʵʣʶʝʥʪ ɸ – 0.5 % ʨʘʩʪʚʦʨ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʚ ʚʦʜʝ,  

ʵʣʶʝʥʪ ɹ – ʘʮʝʪʦʥʠʪʨʠʣ. 
ʊʘʙʣʠʮʘ 3 

ʉʦʜʝʨʞʘʥʠʝ ʘʨʙʫʪʠʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʘʨʢʪʦʫʩʘ 
ʆʨʛʘʥ 

ʂʦʨʥʠ ʇʦʙʝʛʠ ɺʝʩʝʥʥʠʝ 
ʣʠʩʪʴʷ ʎʚʝʪʢʠ ʆʩʝʥʥʠʝ 

ʣʠʩʪʴʷ ʇʣʦʜʳ 

ʀʟʤʝʨʝʥʠʝ 

1-ʝ  2-ʝ  1-ʝ  2-ʝ  1-ʝ  2-ʝ  1-ʝ  2-ʝ  1-ʝ  2-ʝ  1-ʝ  2-ʝ  

ʉʦʜʝʨʞʘʥʠʝ, ʤʢʛ/ʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ 

108 115 366 448 2678 2466 1418 1901 5862 5974 42 42 
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 ʉʚʦʙʦʜʥʦʛʦ ʛʠʜʨʦʭʠʥʦʥʘ ʚʦ ʚʩʝʭ ʯʘʩʪʷʭ ʘʨʢʪʦʫʩʘ ʦʧʨʝʜʝʣʝʥʦ ʤʝʥʝʝ 15 ʤʢʛ/ʛ ʩʫʭʦʛʦ 
ʚʝʱʝʩʪʚʘ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʨʙʫʪʠʥʘ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʣʠʩʪʴʷʭ ʦʩʝʥʥʝʛʦ ʩʙʦʨʘ, ʯʪʦ 
ʦʙʦʩʥʦʚʳʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ.  
 

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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3. Holopainen, M. Antimicrobial activity of some Finnish ericaceous plants/M. Holopainen [et al.] // 

Acta Pharm. Fennica.— 1988. - ˉ5— P.197-202. 
 
 

ɾʝʣʪʢʝʚʠʯ ʆ.ɺ., ɺʝʩʝʣʦʚʘ ɽ.ɽ. 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʆʊʈɽɹʀʊɽʃʔʉʂʀʍ ʇʈɽɼʇʆʊɽʅʀʁ ɹʆʃʔʅʓʍ  

ɸʈʊɽʈʀɸʃʔʅʆʁ ɻʀʇɽʈʊɽʅɿʀɽʁ 
ɻɹʆʋ ɺʇʆ ʗɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ 

 
 ɸʨʪʝʨʠʘʣʴʥʘʷ ʛʠʧʝʨʪʝʥʟʠʷ  (ɸɻ) ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦ-

ʣʝʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʪʷʞʝʣʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ ʠ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ[1]. ʈʝʟʫʣʴʪʘ-
ʪʳ ʪʝʨʘʧʠʠ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʟʘʚʠʩʷʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ 
ʧʘʮʠʝʥʪʘ ʣʝʯʘʱʠʤ ʚʨʘʯʦʤ ʦ ʧʦʨʷʜʢʝ ʧʨʠʝʤʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʠʪʘʥʠʠ, ʚʝʜʝʥʠʠ 
ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʢʦʨʨʝʢʮʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ,  ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʷ 
ʫʨʦʚʥʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʨʘʙʦʪʥʠʢ ʦʙʷʟʘʥ ʧʨʦʠʥ-
ʬʦʨʤʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʘ ʦ ʥʘʣʠʯʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʃʇ), ʚʦʟʤʦʞʥʳʭ ʧʦʙʦʯʥʳʭ 
ʜʝʡʩʪʚʠʷʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ   ʃʇ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʧʠʱʝʡ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʧʨʠʝʤʘ ʚ ʧʦʞʠʣʦʤ 
ʚʦʟʨʘʩʪʝ, ʧʦʨʷʜʢʝ ʭʨʘʥʝʥʠʷ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʀʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʚ ʚʦʧʨʦ-
ʩʘʭ ʪʝʨʘʧʠʠ ʪʘʢʦʛʦ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ɸɻ ʠʤʝʝʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ 
ʠ ʬʦʨʤʠʨʫʝʪ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʧʨʝʜʧʦʯʪʝʥʠʷ.  

 ʉ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʙʦʣʴʥʳʭ ɸɻ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 
ʠʩʩʣʝʜʦʚʘʥʠʝ, ʚ ʢʦʪʦʨʦʤ  ʫʯʘʩʪʚʦʚʘʣʠ 287 ʙʦʣʴʥʳʭ ɸɻ, ʠʟ ʢʦʪʦʨʳʭ 30% ʤʫʞʯʠʥ ʠ 70% ʞʝʥ-
ʱʠʥ. ʉʦʮʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. ɸʥʢʝʪʘ ʩʦʩʪʦʷʣʘ ʠʟ 
44 ʚʦʧʨʦʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚʦʧʨʦʩʳ-ʬʠʣʴʪʨʳ (7 ʚʦʧʨʦʩʦʚ)  ʠ ʙʣʦʢ ʦʩʥʦʚʥʳʭ ʚʦʧʨʦʩʦʚ (37 ʚʦ-
ʧʨʦʩʦʚ).  

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦʨʪʝʨ ʙʦʣʴʥʦʛʦ ɸɻ - ʵʪʦ 
ʟʘʤʫʞʥʷʷ ʞʝʥʱʠʥʘ ʚ ʚʦʟʨʘʩʪʝ 46-55 ʣʝʪ, ʩ ʚʳʩʰʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʝʞʝʤʝʩʷʯʥʳʡ ʜʦʭʦʜ ʢʦʪʦ-
ʨʦʡ ʩʦʩʪʘʚʠʣ ʜʦ 10000 ʨʫʙʣʝʡ, ʠʤʝʶʱʘʷ ʘʨʪʝʨʠʘʣʴʥʫʶ ʛʠʧʝʨʪʝʥʟʠʶ 1 ʩʪʝʧʝʥʠ, ʩ ʜʣʠʪʝʣʴʥʦ-
ʩʪʴʶ ʟʘʙʦʣʝʚʘʥʠʷ  ʙʦʣʝʝ 5 ʣʝʪ, ʠ ʠʤʝʶʱʘʷ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ.  
 ʉ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʤʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʦʪʥʦ-
ʰʝʥʠʝ ʙʦʣʴʥʳʭ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ,  ʚʨʝʜʥʳʤ ʧʨʠʚʳʯʢʘʤ ʠ ʩʦʩʪʦʷʥʠʶ ʟʜʦʨʦʚʴʷ.  ʇʦ-
ʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ, ʥʦ ʥʝ ʚʩʝʛʜʘ ʝʤʫ ʩʣʝʜʫʶʪ 52% ʦʧʨʦʰʝʥ-
ʥʳʭ. ʂʦʥʪʨʦʣʠʨʫʶʪ ʩʚʦʡ ʚʝʩ ʪʦʣʴʢʦ 51% ʨʝʩʧʦʥʜʝʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 26% 
ʨʝʩʧʦʥʜʝʥʪʦʚ ʢʫʨʷʪ, ʪʦʣʴʢʦ 24% ʦʧʨʦʰʝʥʥʳʭ ʠʟʤʝʨʷʶʪ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ 2 ʨʘʟʘ ʚ 
ʜʝʥʴ.  

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʥʦʤʝʥʢʣʘʪʫʨʳ ʥʘʟʥʘʯʘʝʤʳʭ ʘʥʪʠʛʠʧʝʨʪʝʥʟʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ (ɸɻʃʇ), ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʣʠʜʝʨʳ. ʉʨʝʜʠ ʬʘʨʤʘʢʦʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʛʨʫʧʧ - ʛʨʫʧʧʘ 
ʠʥʛʠʙʠʪʦʨʦʚ ɸʇʌ. ʉʨʝʜʠ ʪʦʨʛʦʚʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʣʠʜʝʨʦʤ ʷʚʠʣʩʷ  ʵʥʘʣʘʧʨʠʣ, ʘ ʩʨʝʜʠ ʤʝʞ-
ʜʫʥʘʨʦʜʥʳʭ ʥʝʧʘʪʝʥʪʦʚʘʥʥʳʭ ʥʘʠʤʝʥʦʚʘʥʠʡ -  ʵʥʘʣʘʧʨʠʣ ʠ ʠʥʜʘʧʘʤʠʜ.   
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ɼʘʣʝʝ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʠʟ ʟʥʘʯʠʤʦʩʪʠ ʬʘʢʪʦʨʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʩʘʶʱʠʭʩʷ ʚʳʙʦʨʘ 
ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʧʦ ʤʥʝʥʠʶ 84% ʦʧʨʦʰʝʥʥʳʭ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʠʣʘʩʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɸɻʃʇ. 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʧʪʠʤʘʣʴʥʦʡ ʮʝʥʳ ʥʘ ɸɻʃʇ ʧʦ ʤʥʝʥʠʶ 51% ʦʧʨʦʰʝʥʥʳʭ ʩʪʘʣ 
ʨʘʟʙʨʦʩ ʮʝʥ ʦʪ 500 ʜʦ 1000 ʨʫʙʣʝʡ.   

 ʀʟʚʝʩʪʥʦ,  ʯʪʦ ɸɻʃʇ ʷʚʣʷʶʪʩʷ ʨʝʮʝʧʪʫʨʥʳʤʠ ʃʇ,  ʦʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʨʦʩʘ ʚʳʷʩ-
ʥʠʣʠ, ʯʪʦ 67% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʨʘʪʠʣʠʩʴ ʚ ʘʧʪʝʢʫ ʙʝʟ ʨʝʮʝʧʪʘ ʚʨʘʯʘ, ʦʙʲʷʩʥʷʷ ʵʪʦ ʜʣʠʪʝʣʴ-
ʥʳʤ ʦʞʠʜʘʥʠʝʤ ʧʨʠʝʤʘ ʚʨʘʯʘ.  

 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʝ ʩʦʙʣʶʜʝʥʠʷ ʥʘʟʥʘʯʝʥʠʡ ʚʨʘʯʘ ʷʚʠʣʩʷ 
ʥʝʩʚʦʝʚʨʝʤʝʥʥʳʡ ʧʨʠʝʤ ɸɻʃʇ (48%). 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʟʥʘʯʠʤʦʩʪʠ ʬʫʥʢʮʠʡ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʨʘʙʦʪ-
ʥʠʢʦʚ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʣʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʛʣʘʚʥʳʤʠ ʷʚʠʣʠʩʴ ʬʫʥʢʮʠʠ: ʧʦ ʧʨʦʬʠ-
ʣʘʢʪʠʢʝ ʠ ʣʝʯʝʥʠʶ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ (93%), ʧʦ ʩʥʠʞʝʥʠʶ ʧʦʚʳʰʝʥʥʦʛʦ ʘʨʪʝʨʠ-
ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ (87%), ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʭʝʤ ʣʝʯʝʥʠʷ ɸɻ (81%). ɼʣʷ ʬʘʨʤʘ-
ʮʝʚʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ: ʧʦ ʥʘʣʠʯʠʶ ʚ ʘʧʪʝʢʝ ʥʝʦʙʭʦʜʠʤʳʭ ɸɻʃʇ (99%), ʧʦ ʧʨʝʜʦʩʪʘʚʣʝ-
ʥʠʶ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʩʝʤ ʚʦʟʥʠʢʘʶʱʠʤ ʚʦʧʨʦʩʘʤ (95%), ʨʝʘʣʠʟʘʮʠʷ 
ʧʨʝʧʘʨʘʪʦʚ ʥʘʜʣʝʞʘʱʝʛʦ ʢʘʯʝʩʪʚʘ (93%). 

 ɸʥʘʣʠʟʠʨʫʷ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʮʠʝʥʪʦʚ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤʠ 
ʨʘʙʦʪʥʠʢʘʤʠ ʚʳʷʩʥʠʣʠ, ʯʪʦ 88% ʦʧʨʦʰʝʥʥʳʭ ʚʳʙʨʘʣʠ ʧʦʩʝʱʝʥʠʝ ʃʇʋ, 87% - ʧʦʩʝʱʝʥʠʝ 
ʘʧʪʝʢʠ. ʂʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʪʝʣʝʬʦʥʫ ʧʨʦʠʛʥʦʨʠʨʦʚʘʣʠ 65% ʦʧʨʦʰʝʥʥʳʭ, ʢʦʥʩʫʣʴʪʘʮʠʠ ʯʝʨʝʟ 
ʠʥʪʝʨʥʝʪ - 51% ʧʘʮʠʝʥʪʦʚ. ʈʝʩʧʦʥʜʝʥʪʳ ʚʳʩʢʘʟʘʣʠ ʩʚʦʝ ʥʝʛʘʪʠʚʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʪʘʢʦʡ ʬʦʨ-
ʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʘʢ «ʰʢʦʣʘ ʜʣʷ ʙʦʣʴʥʳʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ», ʪʘʢ 62% ʦʧʨʦ-
ʰʝʥʥʳʭ ʩʯʠʪʘʶʪ,  ʯʪʦ ʧʦʩʝʱʝʥʠʝ ʰʢʦʣʳ ʤʘʣʦʵʬʬʝʢʪʠʚʥʘʷ  ʬʦʨʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  
 ʆʯʝʥʴ ʚʘʞʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ɸɻʃʇ 68% ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʣʠ ʚʨʘʯʘ, 
39%-ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ɸɻʃʇ, 26%-ʩʧʨʘʚʦʯʥʫʶ ʤʝʜʠʮʠʥʩʢʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʚʘʞʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ -  ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ (47%). ʉʦʚʩʝʤ ʥʝ ʚʘʞʥʳʤ - ʠʥʪʝʨʥʝʪ-
ʩʘʡʪʳ (39%), ʰʢʦʣʳ ʜʣʷ ʙʦʣʴʥʳʭ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ (44%). 
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʪʝʨʝʩʫʶʱʝʡ ʙʦʣʴʥʳʭ ɸɻ ʚʳʷʩʥʠ-
ʣʠ, ʯʪʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʠʥʪʝʨʝʩʫʝʪ  ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʦʚʳʭ ʃʇ ʜʣʷ ʣʝʯʝʥʠʷ ɸɻ (25%) ʠ ʧʨʘʚʠʣʴʥʦʝ 
ʧʠʪʘʥʠʝ ʧʨʠ ɸɻ(23%). 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪ-
ʚʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 
ʧʦʤʦʱʠ ʙʦʣʴʥʳʤ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʝʨʪʝʥʟʠʝʡ. 
 

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ɿʳʢʦʚʘ ʉ.ʉ. 
ɸʅʊʀʆʂʉʀɼɸʅʊʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ʅɽʂʆʊʆʈʓʍ 6-ɸʈʀʃɿɸʄɽʑɽʅʅʓʍ  

1,3-ʆʂʉɸɿʀʅʆɺ 
ʌʂʆʋ ɺʇʆ ʇʝʨʤʩʢʠʡ ʠʥʩʪʠʪʫʪ ʌʉʀʅ ʈʦʩʩʠʠ, ʛ.ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʚʝʜʝʥʠʡ ʦ ʢʣʶʯʝʚʦʡ ʨʦʣʠ 

ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ (ʉʈʆ), ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʢʦʪʦʨʦʛʦ ʧʨʠʥʘʜʣʝʞʠʪ 
ʘʢʪʠʚʥʳʤ ʬʦʨʤʘʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) – ʩʚʦʙʦʜʥʳʤ ʨʘʜʠʢʘʣʘʤ, ʦʙʣʘʜʘʶʱʠʤ ʚʳʩʦʢʦʡ ʦʢʠʩʣʠ-
ʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ [1]. ɸʌʂ ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ ʢʣʝʪʢʝ, ʧʨʠʚʦʜʷʪ ʢ ʪʦʢʩʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ, 
ʢʦʪʦʨʦʝ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʩʪʨʝʩʩʦʤ. ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʩʚʷʟʳʚʘʥʠʠ ʠ ʫʤʝʥʴʰʝ-
ʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ɸʌʂ ʦʪʚʦʜʠʪʩʷ ʚʝʱʝʩʪʚʘʤ – ʘʥʪʠʦʢʩʠʜʘʥʪʘʤ. ʇʦʠʩʢ ʩʦʝʜʠʥʝʥʠʡ ʩ ʘʥʪʠʦʢ-
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________________________________________________________________________________________________ 
 

ʇɻʌɸ, 21 – 23 ʥʦʷʙʨʷ 2013   ʉʝʢʮʠʷ 1 
 

70

ʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥ-
ʩʢʦʡ ʭʠʤʠʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ 1,3,4,6-ʪʝʪʨʘʢʝʪʦʥʳ ʧʦʣʫʯʘʶʪ ʢʦʥʜʝʥʩʘʮʠʝʡ ʂʣʷʡʟʝʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʫʙ-
ʩʪʨʘʪʘ 1,3,4,6-ʪʝʪʨʘʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 1,6 – ʜʠʘʨʠʣ - 3,4 – ʜʠʛʠʜ-
ʨʦʢʩʠ - 2,4 – ʛʝʢʩʘʜʠʝʥ - 1,6 - ʜʠʦʥ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʛʝʥʪʦʚ – ʨʘʟʣʠʯʥʳʝ ʘʨʠʣʠʜʝʥʘʨʠʣʘʤʠʥʳ – 
ʦʩʥʦʚʘʥʠʷ ʐʠʬʬʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʠ ʥʫʢʣʝʦʬʠʣʴʥʳʡ ʬʨʘʛʤʝʥʪʘ ʘʤʠʥʘ, ʠ ʵʣʝʢʪʨʦʥʜʝʬʠʮʠʪ-
ʥʦʝ ʟʚʝʥʦ ʘʣʴʜʝʛʠʜʥʦʡ ʯʘʩʪʠ ʤʦʣʝʢʫʣʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʥʝʝ ʢʚʘʥʪʦʚʦ-ʭʠʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʦʚ, 
ʩ ʫʯʝʪʦʤ ʚʝʣʠʯʠʥ ʪʝʧʣʦʪ ʦʙʨʘʟʦʚʘʥʠʷ (ʊʦʙʨ) ʠ ʢʘʧʣʘʥʘʨʥʦʩʪʠ ʤʦʣʝʢʫʣʳ 1,6 – ʜʠʘʨʠʣ - 3,4 – 
ʜʠʛʠʜʨʦʢʩʠ - 2,4 –ʛʝʢʩʘʜʠʝʥ - 1,6 - ʜʠʦʥʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʡ ʷʚʣʷʝʪʩʷ ʢʝʪʦʥ-
ʥʘʷ ʬʦʨʤʘ 1,6 – ʜʠʘʨʠʣ - 3,4 – ʜʠʛʠʜʨʦʢʩʠ - 2,4 – ʛʝʢʩʘʜʠʝʥ - 1,6 – ʜʠʦʥʘ (Iz).  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 1,6 – ʜʠʘʨʠʣ - 3,4 – ʛʝʢʩʘʜʠʝʥ - 2,4 – ʛʝʢʩʘʜʠʝʥ - 1,6 - ʜʠʦʥʘ ʩ ʨʘʟʥʦ-
ʦʙʨʘʟʥʳʤʠ ʦʩʥʦʚʘʥʠʷʤʠ ʐʠʬʬʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 6 – ʘʨʠʣʟʘʤʝʱʝʥʥʳʭ – 4 –
ʙʝʥʟʦʠʣʘʮʝʪʠʣ – 4 – ʛʠʜʨʦʢʩʠ - 5,6 – ʜʠʛʠʜʨʦ - 4ʅ - 1,3 – ʦʢʩʘʟʠʥʦʚ (IIa-ʣ). ʇʦʣʫʯʝʥʥʳʝ ʩʦ-
ʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʦʨʦʰʢʠ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʜʠ-
ʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʝ, ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜʝ, ʙʝʥʟʦʣʝ, ʪʦʣʫʦʣʝ, ʪʨʫʜʥʦ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʵʪʘʥʦʣʝ, 
ʭʣʦʨʦʬʦʨʤʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ.  

ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 1,6 – ʜʠʘʨʠʣ - 3,4 – ʜʠʛʠʜ-
ʨʦʢʩʠ - 2,4 – ʛʝʢʩʘʜʠʝʥ - 1,6 - ʜʠʦʥʘ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʘʨʠʣʠʜʝʥʘʨʠʣʘʤʠʥʘʤʠ ʩʚʠʜʝʪʝʣʴʩʪ-
ʚʫʶʪ ʚ ʧʦʣʴʟʫ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ [2] (ʨʠʩ 1).  
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ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ 6-ʘʨʠʣʟʘʤʝʱʝʥʥʳʭ-4-ʙʝʥʟʦʠʣʘʮʝʪʠʣ-4-ʛʠʜʨʦʢʩʠ-5,6-

ʜʠʛʠʜʨʦ-4ʅ-1,3-ʦʢʩʘʟʠʥʦʚ (IIʘ-ʝ). 
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ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʩʢʨʠʥʠʥʛ ʘʥʪʠʦʢ-
ʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦʝʜʠʥʝʥʠʡ ʩʦ ʩʪʘʙʠʣʴʥʳʤ ʭʨʦʤʦʛʝʥ-
ʨʘʜʠʢʘʣʦʤ 2,2-ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣʦʤ (ɼʌʇɻ ʠʣʠ DPPH) (ʧʨʦʠʟʚʦʜʩʪʚʦ Sigma-
Aldrich)  [3].  ɺ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ ɼʌʇɻ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʠʤʝʝʪ ʰʠʨʦ-
ʢʠʡ ʤʘʢʩʠʤʫʤ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʜʣʠʥʘʭ ʚʦʣʥ 515÷520 ʥʤ, ʢʦʪʦʨʳʡ ʠʩʯʝʟʘʝʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪ-
ʚʠʠ ʨʘʜʠʢʘʣʘ ʩ ʚʝʱʝʩʪʚʘʤʠ - ʜʦʥʦʨʘʤʠ ʧʨʦʪʦʥʦʚ ʠʣʠ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ ʠʥʦʛʦ ʩʪʨʦʝ-
ʥʠʷ [4]. 

ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣ ʚʳʙʨʘʥ ʊʨʦʣʦʢʩ (Trolox) – ʚʦ-
ʜʦʨʘʩʪʚʦʨʠʤʘʷ ʬʦʨʤʘ ʪʦʢʦʬʝʨʦʣʘ (ʚʠʪʘʤʠʥʘ ɽ).  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ DPPH ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩʦ-
ʝʜʠʥʝʥʠʷ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʘʥʪʠʨʘʜʠʢʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʪʘʙʣʠʮʘ 1). 

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʪʨʠ ʩʦʝʜʠʥʝʥʠʷ ʠʟ 
ʢʣʘʩʩʘ 6-ʘʨʠʣʟʘʤʝʱʝʥʥʳʭ ʦʢʩʘʟʠʥʦʚ (Iʜ, Iʝ, Iʟ), ʠʤʝʶʱʠʝ ʤʝʪʦʢʩʠ- ʠ ʤʝʪʠʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʚ 
ʩʦʩʪʘʚʝ ʟʘʤʝʩʪʠʪʝʣʷ ʚ ʬʝʥʠʣʴʥʦʤ ʨʘʜʠʢʘʣʝ. 

ʊʘʙʣʠʮʘ ˉ 1 
ɸʥʪʠʨʘʜʠʢʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 6-ʘʨʠʣʟʘʤʝʱʝʥʥʳʭ-4-ʙʝʥʟʦʠʣʘʮʝʪʠʣ-4-ʛʠʜʨʦʢʩʠ-5,6-

ʜʠʛʠʜʨʦ-4ʅ-1,3-ʦʢʩʘʟʠʥʦʚ 
ʉʦʝʜʠʥʝʥʠʷ R1 R2 ɸʈɸ, % 

Ia p-CH3C6H4 p-CH3C6H4 42,74±0,20 
Iʙ p-CH3C6H4 C6H5 50,06±0,53 
Iʚ p-CH3OC6H4 p-NO2C6H4 38,95±1,44 
Iʛ p-NO2C6H4 p-BrC6H4 38,65±0,95 
Iʜ p-NO2C6H4 p-CH3C6H4 52,56±0,87 
Iʝ p-CH3OC6H4 p-CH3C6H4 53,17±1,26 
Iʞ p-NO2C6H4 p-NO2C6H4 21,08±0,72 
Iʟ C6H5 p-CH3OC6H4 55,83±0,64 
Iʠ p-ʉlC6H4 4-(carboxyl)C6H4 34,12±0,41 
Iʢ p-NO2C6H4 4-(carboxyl)C6H4 16,54±0,13 
Iʣ p-BrC6H4 p-CH3OC6H4 28,76±0,20 

ʊʨʦʣʦʢʩ - - 72,17±1,14 
ɺʳʧʦʣʥʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʨʝʘʢʮʠʡ 1,3,4,6-

ʪʝʪʨʘʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʦʩʥʦʚʘʥʠʷʤʠ ʐʠʬʬʘ ʧʦʣʫʯʝʥʳ 6-ʘʨʠʣʟʘʤʝʱʝʥʥʳʝ – 4 – 
ʙʝʥʟʦʠʣʘʮʝʪʠʣ - 4 - ʛʠʜʨʦʢʩʠ - 5,6 – ʜʠʛʠʜʨʦ - 4ʅ - 1,3- ʦʢʩʘʟʠʥʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʝʨʩʧʝʢ-
ʪʠʚʥʳʤʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʐʠʨʠʥʢʠʥʘ, ʉ.ʉ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 1,3,4,6-ʪʝʪʨʘʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ 
ʘʨʠʣʠʜʝʥʘʤʠʥʘʤʠ / ʉ.ʉ. ʐʠʨʠʥʢʠʥʘ, ʅ.ʄ. ʀʛʠʜʦʚ, ɺ.ʆ. ʂʦʟʴʤʠʥʳʭ // 80 ʣʝʪ ʬʘʨʤ. ʦʙʨʘʟ. ʠ 
ʥʘʫʢʝ ʥʘ ʋʨʘʣʝ: ʠʪʦʛʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ: ʄʘʪʝʨ. ʶʙʠʣ. ʤʝʞʚʫʟ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ.- ʇʝʨʤʴ, 
1998. - ʉ. 62-63. 
2. Zykova S. Research on biological activity of products synthesized by Tetraketones and 
arylidene-arylamines/ World Appl.Sci.J., 24 (4): 476-480, 2013. 
3.  Molyneux P. The use of stable free radical diphenilpicrylhydrazyl (DPPH) for estimating anti-
oxidant activity//Songklanakarin J.Sci.Technol.-2004.V.26.ˉ 2.ʈ.211-219. 
4. Shyur L.-F., Tsung J.H., Chen J.H., Chiu C.-V., Lo C.-P. Jut.journal of applied science and en-
gineering.2005, 3.3:195-202. 
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ʂʠʩʝʣʝʚ ʄ.ɸ., ɹʫʢʘʥʦʚʘ ɽ.ɺ., ʀʛʠʜʦʚ ʅ.ʄ.  
ɺɿɸʀʄʆɼɽʁʉʊɺʀɽ 4-ɸʈʀʃ-2-(2-ɹɽʅɿʆʀʃɻʀɼʈɸɿʀʅʆ)-4-ʆʂʉʆɹʋʊ-2-

ɽʅʆɺʓʍ ʂʀʉʃʆʊ ʉ ʉʆʃʗʄʀ ɸʈʀʃɼʀɸɿʆʅʀʗ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʠʟʚʝʩʪʥʦ, ʯʪʦ 4-ʘʨʠʣ-2-ʛʠʜʨʦʢʩʠ-4-ʦʢʩʦʙʫʪ-2-ʝʥʦʚʳʝ ʢʠʩʣʦʪʳ 

ʠ ʠʭ ʵʬʠʨʳ, ʘʤʠʜʳ ʚʩʪʫʧʘʶʪ ʚ ʨʝʘʢʮʠʠ ʘʟʦʩʦʯʝʪʘʥʠʷ ʩ ʩʦʣʷʤʠ ʘʨʠʣʜʠʘʟʦʥʠʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 
3-ʘʨʠʣʛʠʜʨʘʟʦʥʦʧʨʦʠʟʚʦʜʥʳʭ. ɼʦ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʚʝʜʝʥʠʷ ʦ ʭʠʤʠʯʝ-
ʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʷʭ 4-ʘʨʠʣ-2-(2-ʙʝʥʟʦʠʣʛʠʜʨʘʟʠʥʦ)-4-ʦʢʩʦʙʫʪ-2-ʝʥʦʚʳʭ ʢʠʩʣʦʪ ʩ ʩʦʣʷʤʠ 
ʘʨʠʣʜʠʘʟʦʥʠʷ. ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʨʝʘʢʮʠʷʭ ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ ʟʘ-
ʤʝʱʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʧʦʠʩʢʘ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘʤʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ  
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʝʥʛʠʜʨʘʟʠʥʦʢʠʩʣʦʪ (1ʘ-ʚ)  ʩ ʩʦʣʷʤʠ ʘʨʠʣʜʠʘʟʦʥʠʷ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʦʙʨʘʟʫʶʪʩʷ 4-ʘʨʦʠʣ-3-ʙʝʥʟʦʠʣʛʠʜʨʘʟʦʥʦ-1(ʅ)-ʘʨʠʣʧʠʨʘʟʦʣ-2-ʦʥʳ  
(ʩʭʝʤʘ 1) 
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ʉʭʝʤʘ 1 

ʇʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʷʨʢʦ ʦʢʨʘʰʝʥʥʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʝʱʝ-
ʩʪʚʘ, ʨʘʩʪʚʦʨʠʤʳʝ ʚ ɼʄʉʆ, ɼʄʌɸ,  ʪʨʫʜʥʦ ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʠʟʦʧʨʦʧʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʥʝʨʘʩ-
ʪʚʦʨʠʤʳʝ ʚ ʵʬʠʨʝ, ʛʝʢʩʘʥʝ, ʚʦʜʝ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʘʥʥʳʤʠ ʇʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ 
ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. 
 ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ  ʧʨʦʛʨʘʤʤʳ PASS Online ʧʨʝʜʧʦʣʘʛʘʶʪ  ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦ-
ʩʪʠ (0,740-0,767) ʫ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘʣʠʯʠʝ ʞʘʨʦʧʦʥʠʞʘʶʱʝʡ, ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟ-
ʥʦʡ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʦ-
ʝʜʠʥʝʥʠʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ. 

 
 

ʂʠʩʣʠʯʝʥʢʦ ɺ.ʉ., ʂʦʨʦʣʴ ɺ.ɺ., ʇʦʧʠʢ ɸ.ʀ. 
ʀʉʉʃɽɼʆɺɸʅʀɽ ʄʀʅɽʈɸʃʔʅʆɻʆ ʉʆʉʊɸɺɸ ʎɺɽʊʂʆɺ ʉʀʈɽʅʀ 

 ʆɹʓʂʅʆɺɽʅʅʆʁ ʉʆʈʊɸ ʄɸɼɸʄ ʃɽʄʋɸʅ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 
ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʘ ʩʠʨʝʥʴ – ʮʝʥʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ, ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ, ʤʝʜʦʥʦʩʥʳʝ ʠ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ [1,8,11,12 ]. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʙʫʩʣʦʚʣʝʥʦ 
ʩʦʜʝʨʞʘʥʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʠʭ ʚʝʱʝʩʪʚ (ʬʣʘʚʦʥʦʠʜʳ, 
ʜʫʙʠʣʴʥʝ ʚʝʱʝʩʪʚʘ, ʬʝʥʦʣʦʩʧʠʨʪʳ, ʠʨʠʜʦʠʜʳ, ʣʠʛʥʘʥʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʫʤʘʨʠ-
ʥʳ) ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʢʨʦ-ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ [2,3,4,5]. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʣʶʙʠʤʳʭ ʠ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʥʳʭ ʚ ʉʅɻ ʜʝʢʦʨʘʪʠʚʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʠʨʝʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ ʩʦʨʪʘ ʄʘʜʘʤ ʃʝʤʫ-
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ʘʥ (Syringa Madame Lemoine), ʩʝʤʝʡʩʪʚʘ ʤʘʩʣʠʥʥʦʚʳʝ (Olʝʘʩʝʘʝ Lindl.), ʨʦʜʠʥʦʡ ʢʦʪʨʦʡ ʷʚ-
ʣʷʝʪʩʷ ʌʨʘʥʮʠʷ [6,7,9,10].  

ʎʝʣʴʶ ʥʘʰʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʮʚʝʪʢʦʚ ʩʠʨʝʥʠ ʦʙʳʢ-
ʥʦʚʝʥʥʦʡ ʩʦʨʪʘ ʄʘʜʘʤ ʃʝʤʫʘʥ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʮʚʝʪʢʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ 
ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʦʛʦ ʩʧʝʢʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʩ ʬʦʪʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʝʡ. ɼʣʷ ʧʦ-
ʣʫʯʝʥʠʷ ʩʧʝʢʪʨʦʚ ʠ ʠʭ ʨʝʛʝʩʪʨʘʮʠʠ ʥʘ ʬʦʪʦʧʣʘʩʪʠʥʢʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʢʪʨʦʛʨʘʬ ɼʌʉ-8 ʩ 
ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʝʪʢʦʡ 600 ʰʪʨ/ʤʤ ʠ ʪʨʠʣʠʥʟʦʚʦʡ ʩʠʩʪʝʤʦʡ ʦʩʚʝʪʚʣʝʥʠʷ ʱʝʣʠ. ʉʧʝʢʪʨʳ 
ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ ʦʙʣʘʩʪʠ 230-330 ʥʤ. ʇʦ ʢʘʣʠʙʨʦʚʘʯʥʦʤʫ ʛʨʘʬʠʢʫ ʥʘʭʦʜʠʣʠ ʩʦʜʝʨʞʘʥʠʝ 
ʵʣʝʤʝʥʪʘ ʚ ʟʦʣʝ (ʘ,%). ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ (ʭ, %), ʚ ʟʦʣʝ ʮʚʝʪʢʦʚ ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʩʦʨʪʘ ʄʘʜʘʤ ʃʝʤʫʘʥ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ:
M

mʘʭ Ö= , ʛʜʝ m – ʤʘʩʩʘ ʟʦʣʳ (ʛ), M 

– ʤʘʩʩʘ ʩʳʨʴʷ (ʛ), ʘ – ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʘ ʚ ʟʦʣʝ (%). 
ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʮʚʝʪʢʦʚ ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʨʪʘ ʄʘʜʘʤ 
ʃʝʤʫʘʥ 

ˉ 
ʧ/ʧ  ʕʣʝʤʝʥʪ ʉʦʜʝʨʞʘʥʠʝ, ʤʛ / 100 ʛ  ˉ 

ʧ/ʧ ʕʣʝʤʝʥʪ ʉʦʜʝʨʞʘʥʠʝ, ʤʛ / 100 ʛ 

1 Fe 56 9 K 1940 
2 Si 330 10 Ni 1,7 
3 P 94 11 Ca 440 
4 Mn 44 12 Mo <0,03 
5 Al 50 13 Cu 3 
6 Pb <0,01 14 Na 33 
7 Ag <0,003 15 Zn 17 
8 Mg 170 16 Sr <0,01 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʮʚʝʪʢʦʚ ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʨʪʘ 
ʄʘʜʘʤ ʃʝʤʫʘʥ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ 16 ʵʣʝʤʝʥʪʦʚ, ʠʟ ʢʦʪʦʨʳʭ 6 ʷʚʣʷʶʪʩʷ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤʠ 
ʠ 10 – ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ (ʪʘʙʣ.1). ʇʨʠ ʠʟʫʯʝʥʠʠ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʮʚʝʪʢʠ 
ʨʘʩʪʝʥʠʷ ʥʘʢʘʧʣʠʚʘʶʪ ʧʨʝʡʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʝʙʝ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ: ʢʘʣʠʡ, ʢʨʝʤʥʠʡ, ʢʘʣʴʮʠʡ, 
ʤʘʛʥʠʡ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʢʨʦ-
ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʮʚʝʪʢʘʭ ʩʠʨʝʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʨʪʘ ʄʘʜʘʤ ʃʝʤʫʘʥ, ʢʫʣʴʪʠʚʠʨʫʝʤʦʡ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʙʫʜʫʪ ʠʩʧʦʣʴ-
ʟʦʚʘʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʢʦʥʪʨʦʣʷ 
ʢʘʯʝʩʪʚʘ ʥʘ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʨʘʩʪʝʥʠʷ ʨʦʜʘ Syringa.  
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1ʂʦʚʘʣʝʚʘ ɸ.ʄ., 1ɻʦʨʷʯʘʷ ʆ.ɺ., 1ʀʣʴʠʥʘ ʊ.ɺ., 2ʉʝʜʦʚʘ ɸ.ɹ. 
ʉʆɺʈɽʄɽʅʅʓɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʇʆʀʉʂɽ  

ʇɽʈʉʇɽʂʊʀɺʅʓʍ ʈɸʉʊʀʊɽʃʔʅʓʍ ʀʉʊʆʏʅʀʂʆɺ ɹʀʆʃʆɻʀʏɽʉʂʀ  
ɸʂʊʀɺʅʀʍ ʉʆɽɼʀʅɽʅʀʁ 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 
2ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ʅʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʧʝʨʚʳʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ʤʦʨʬʦʣʦ-

ʛʦ-ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 31 ʚʠʜʘ ʠ ʭʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ 9 ʚʠʜʦʚ ʨʦʜʘ ʇʦʜʤʘʨʝʥ-
ʥʠʢ (Galium L.) ʬʣʦʨʳ ʋʢʨʘʠʥʳ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝ-
ʩʢʠ ʘʢʪʠʚʥʠʭ ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

ʆʙʲʝʢʪʘʤʠ ʤʦʨʬʦʣʦʛʦ-ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʚʠʜʳ ʨʦʜʘ, ʦʪʥʦʩʷʱʠʝʩʷ 
ʢ 8 ʩʝʢʮʠʷʤ: Platygalia DC.: G. boreale, G. praeboreale, G. pseudoboreale, G. pseudorubioides, 
G. rubioides, G. dasypodum, G. salicifolium, G. scabrum; Eugalium DC.: G. intermedium, G. 
carpaticum, G. suberectum, G. pseudomollugo, G. kernerianum; Xanthogalia DC.: G. tomentellum, 
G. ruthenicum, G. verum, G. glabratum; Leiogalia DC.: G. maximum, G. palustre, G. ruprechtii, G. 
uliginosum; Aparine DC.: ʧʦʜʩʝʢʮʠʷ Leucaparine Boiss.: G. aparine, G. vaillantii, G. spurium; 
ʧʦʜʩʝʢʮʠʷ Captopoda Boiss.: G. tricorne; Pseudoaparine Lange.: G. tenuissimum; Aspere 
(Moench) DC.: G. verticillatum ʠ Cruciatae DC.: G. cruciata, G. vernum, G. pedemontanum, 
G. Cordatum  ʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ. ʀʟʫʯʝʥʠʝ ʩʠʩʪʝʤʘʪʠʢʠ ʨʦʜʘ ʚʩʝʛʜʘ 
ʚʳʟʳʚʘʝʪ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ [2,7]. 

ʉʳʨʴʝ ʟʘʛʦʪʘʚʣʠʚʘʣʠ ʚ ʬʘʟʫ ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʚ ʍʘʨʴʢʦʚʩʢʦʡ, ʀʚʘʥʦ-ʌʨʘʥʢʦʚʩʢʦʡ ʦʙ-
ʣʘʩʪʷʭ, ʇʝʨʤʩʢʦʤ ʢʨʘʝ ʠ ɸʈ ʂʨʳʤ ʣʝʪʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2007-2012 ʛʛ. ʊʦʞʜʝʩʪʚʝʥʥʦʩʪʴ ʦʙ-
ʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʢʦʥʩʫʣʴʪʘʪʠʚʥʦʡ ʧʦʤʦʱʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ ʠ ʵʢʦʣʦʛʠʠ 
ʨʘʩʪʝʥʠʡ ʍʅʋ ʠʤ. ɺ.ʅ. ʂʘʨʘʟʠʥʘ. ɺ ʪʘʙʣʠʮʫ-ʤʘʪʨʠʮʫ ʤʦʨʬʦʣʦʛʦ-ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʙʳʣʠ ʚʥʝʩʝʥʳ 243 ʛʝʥʝʨʘʪʠʚʥʳʭ ʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʨʦ-
ʘʥʘʣʠʟʠʨʦʚʘʥʳ 7533 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʨʠʟʥʘʢʦʚ ʚʠʜʦʚ ʨʦʜʘ 
ʇʦʜʤʘʨʝʥʥʠʢ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʘʨʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʨʦʜʩʪʚʘ ʧʦ-
ʩʪʨʦʝʥʘ ʜʝʥʜʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʦʥʪʠʥʫʫʤʘ ʨʦʜʘ ʇʦʜʤʘʨʝʥʥʠʢ ʬʣʦʨʳ ʋʢʨʘʠʥʳ ʧʦ ʦʙ-
ʱʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʜʝʥʜʨʦʛʨʘʤʤʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʨʦʜ ʜʝʣʠʪʩʷ ʥʘ 6 ʚʝʪʚʝʡ (ʛʨʫʧʧ). ɺ ʦʩʥʦʚʝ ʨʦʜʘ ʥʘʭʦʜʷʪʩʷ 5 ʚʠʜʦʚ ʩʝʢʮʠʠ Eugalium DC., ʢʦ-
ʪʦʨʳʝ ʩʦʟʜʘʶʪ ʦʙʦʙʱʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʦʜʘ, ʘ ʠʤʝʥʥʦ: ʣʠʩʪʴʷ ʧʘʨʥʳʝ, ʧʦ 4-6, ʧʨʠʮʚʝʪ-
ʥʠʢʦʚʳʝ ʚʝʨʭʥʠʝ ʣʠʩʪʴʷ ʦʜʠʥʦʯʥʳʝ; ʩʦʮʚʝʪʠʷ – ʢʠʩʪʴ, ʦʥʘ ʫʟʢʘʷ ʫʜʣʠʥʝʥʥʘʷ, ʨʳʭʣʘʷ; ʮʚʝʪʦ-
ʥʦʩ ʛʦʣʳʡ, ʨʘʟʚʝʪʚʣʝʥʥʳʡ, ʜʣʠʥʥʝʝ ʧʨʠʮʚʝʪʥʠʢʦʚʳʭ ʣʠʩʪʴʝʚ; ʮʚʝʪʦʥʦʞʢʘ ʛʦʣʘʷ, ʪʦʥʢʘʷ; 
ʮʚʝʪʢʠ ʦʙʦʝʧʦʣʳʝ, ʚʝʥʯʠʢ ʦʪ 3,5 ʜʦ 4ʤʤ ʚ ʜʠʘʤʝʪʨʝ, 4-ʭ-ʣʦʧʘʩʪʥʳʡ, ʣʦʧʘʩʪʠ ʜʦʣʛʦʟʘʦʩʪʨʝʥ-
ʥʳʝ, ʷʡʮʝʚʠʜʥʳʝ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʳʝ, ʪʳʯʠʥʦʢ 4, ʩʪʦʣʙʠʢ ʜʚʫʨʘʟʜʝʣʴʥʳʡ ʩʥʠʟʫ; ʧʣʦʜʳ 1-
1,3ʤʤ ʜʣʠʥʦʡ, ʠʟʨʝʜʢʘ ʦʪ 1,5 ʜʦ 2,5ʤʤ. ʆʪ ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʳ ʦʪʭʦʜʠʪ ʚʪʦʨʘʷ ʚʝʪʚʴ, ʩʦʩʪʦʷʱʘʷ 
ʠʟ 7 ʚʠʜʦʚ ʩʝʢʮʠʠ Platygalia DC. ʊʨʝʪʴʷ ʚʝʪʚʴ ʩʦʩʪʦʠʪ ʠʟ 4 ʚʠʜʦʚ ʩʝʢʮʠʠ Leiogalia DC. ʏʝʪ-
ʚʝʨʪʘʷ ʚʝʪʚʴ ʩʦʩʪʦʠʪ ʠʟ 4 ʚʠʜʦʚ ʩʝʢʮʠʠ Xanthogalia DC., ʢʦʪʦʨʘʷ ʨʘʟʚʝʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʝʨʝ-
ʭʦʜʥʳʡ ʚʠʜ G. verticillatum ʩʝʢʮʠʠ Aspere DC. ʥʘ ʚʝʪʚʠ: ʧʷʪʫʶ – ʠʟ 4 ʚʠʜʦʚ ʩʝʢʮʠʠ Aparine 
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DC. ʠ ʰʝʩʪʫʶ – ʠʟ 4 ʚʠʜʦʚ ʩʝʢʮʠʠ Cruciatae Dʉ. ɼʦʢʘʟʘʥʘ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʥʝʨʝʜʢʦ ʦʪʦʞʜʝʩʪ-
ʚʣʷʝʤʳʭ ʪʘʢʩʦʥʦʚ G. dasypodum ʠ G. salicifolium; G. verum ʠ G. ruthenicum; G. tomentellum  ʠ 
G. glabratum, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʩʪʘʝʪʩʷ ʜʠʩʩʢʫʩʩʠʦʥʦʡ. ɺ ʮʝʣʦʤ ʜʝʥʜʨʦʛʨʘʤʤʘ 
ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʦʜʘ. 

ʍʝʤʦʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʝʜʠ 9 ʚʠʜʦʚ ʨʦʜʘ, ʧʨʠʥʘʜʣʝʞʘ-
ʱʠʭ ʢ 6  ʩʝʢʮʠʡ:  Platygalia DC.: G. dasypodum, G. salicifolium; Eugalium DC.: G. carpaticum, 
G. pseudomollugo; Xanthogalia DC.: G. ruthenicum, G. verum; Leiogalia DC.: G. uliginosum, 
Aparine DC.: G. aparine; Pseudoaparine Lange.: G. tenuissimum. ʇʦʩʪʨʦʝʥʳ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʨʷ-
ʜʳ ʨʦʜʘ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʛʨʫʧʧʦʚʦʛʦ ʨʦʜʩʪʚʘ ʢʘʢ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʭʠʤʠʯʝʩʢʠʭ 
ʧʨʠʟʥʘʢʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʪʝʨʧʝʥʦʠʜʳ. ɹʳʣʠ 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 1278 ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. 
ʋʩʪʘʥʦʚʣʝʥ ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʨʦʜʘ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʛʠʧʝʨʦʟʠʜʘ, ʨʫ-
ʪʠʥʘ, ʜʠʛʠʜʨʦʘʢʪʠʥʠʜʠʦʣʠʜʘ, ʛʝʢʩʘʛʠʜʨʦʬʘʨʥʝʟʠʣʘʮʝʪʦʥʘ ʠ ʩʢʚʘʣʝʥʘ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ 8 ʚʠ-
ʜʘʭ. ʇʦʩʪʨʦʝʥʥʘʷ ʜʝʥʜʨʦʛʨʘʤʤʘ ʚʠʜʦʚ ʨʦʜʘ ʇʦʜʤʘʨʝʥʥʠʢ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʧʦʢʘʟʳ-
ʚʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʢʦʥʪʠʥʫʫʤʘ ʥʘ 2 ʥʝʟʘʚʠʩʠʤʳʝ ʚʝʪʚʠ, ʠʩʭʦʜʷʱʠʝ ʦʪ G. pseudomollugo, ʢʦʪʦ-
ʨʦʝ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʨʧʝʥʦʠʜʥʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ: ʧʝʨʚʘʷ ʚʝʪʚʴ, ʦʙʨʘʟʦʚʘʥʘʷ G. 
dasypodum, G. salicifolium, G. carpaticum, G. verum ʠ G. aparine, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʪʦʨʦʡ ʚʝʪʚʠ, 
ʩʦʩʪʦʷʱʝʡ ʠʟ G. ruthenicum, G. uliginosum ʠ G. tenuissimum, ʧʨʠʩʫʪʩʪʚʠʝʤ ʣʠʥʘʣʦʦʣʘ, ʛʝʨʘ-
ʥʠʦʣʘ, Ŭ - ʠ ɔ - ʪʝʨʧʠʥʝʥʦʚ, 1,8-ʮʠʥʝʦʣʘ, ʙʦʨʥʝʦʣʘ, Ŭ - ʠ ɓ-ʧʠʥʝʥʘ, ʢʘʨʝʥʘ, ʨ-ʮʠʤʝʥʘ ʠ ʵʚʛʝʥʦ-
ʣʘ. 

ɻʠʜʨʦʢʩʠʢʦʨʠʯʥʳʝ ʢʠʩʣʦʪʳ 3-p-ʢʫʤʘʨʦʠʣʭʠʥʥʘʷ ʠ 5-p-ʢʫʤʘʨʦʠʣʭʠʥʥʘʷ ʦʙʥʘʨʫʞʝʥʳ ʚ 
6 ʚʠʜʘʭ. ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʨʦʜʘ ʷʚʣʷʶʪʩʷ ʢʠʩʣʦʪʳ: ʢʦʬʝʡʥʘʷ, 
ʬʝʨʫʣʦʚʘʷ ʠ ʥʝʦʭʣʦʨʦʛʝʥʦʚʘʷ, ʩʢʦʧʦʣʝʪʠʥ, ʣʶʪʝʦʣʠʥ-7-ʘʨʘʙʠʥʦʟʠʣʛʣʶʢʦʟʠʜʦ-4'-ʛʣʶʢʦʟʠʜ, 
1-ʤʝʪʠʣʘʣʠʟʘʨʠʥ, 1-ʛʠʜʨʦʢʩʠ-2-ʤʝʪʠʣʘʥʪʨʘʭʠʥʦʥ, 2-ʤʝʪʠʣʘʣʠʟʘʨʠʥ, ʢʩʘʥʪʦʧʫʨʧʫʨʠʥ, ʣʫʮʠ-
ʜʠʥ-3-ʆ-ɓ-ʛʣʶʢʦʧʠʨʘʥʦʟʠʜ, 2,2-ʜʠʤʝʪʠʣʥʘʬʪʦ[1,2-ɓ]ʧʠʨʘʥ, ʮʠʩ-, ʪʨʘʥʩ-ʣʠʥʘʣʦʦʣʦʢʩʠʜ, 
ʤʠʨʮʝʥ, ʩʘʙʠʥʝʥ, Ŭ-ʬʘʨʥʝʟʝʥ, ʥʝʨʦʣʠʜʦʣ, ʬʠʪʠʣʘʮʝʪʘʪ, 5,6-ʵʧʦʢʩʠ-ɓ-ʠʦʥʦʥ ʠ ʧ-ʮʠʤʝʥ-Ŭ-ʦʣ. 
ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚʠʜʘʤʠ ʚʳʷʚʠʣʠʩʴ G. verum, 
G. dasypodum, G. salicifolium, G. carpaticum ʠ G. pseudomollugo  

ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʷʚʠʪʴ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 
ʥʘʣʠʯʠʝʤ ɹɸɺ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. 

ɺ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʭʣʦʨʦʬʠʣʣʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ, ʢʘʨʙʦ-
ʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʝ ʢʠʩʣʦʪʳ, ʢʫʤʘʨʠʥʳ, ʬʣʘʚʦʥʦʠʜʳ, ʧʦʣʠʬʝʥʦʣʳ, ʠʨʠʜʦʠ-
ʜʳ, ʩʘʧʦʥʠʥʳ, ʢʘʨʦʪʠʥʦʠʜʳ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ [1,3-6]. ʀʜʝʥʪʠ-
ʬʠʮʠʨʦʚʘʥʳ 43 ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪʳ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ; 22 ʘʤʠʥʦʢʠʩʣʦʪ, 9 ʠʟ ʢʦ-
ʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ; 15 ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ; ʫʩʪʘʥʦʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʛʠʜ-
ʨʦʢʩʠʢʦʨʠʯʥʳʭ ʢʠʩʣʦʪ, ʬʣʘʚʦʥʦʠʜʦʚ, ʩʫʤʤʳ ʦʢʠʩʣʷʝʤʳʭ ʧʦʣʠʬʝʥʦʣʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠ-
ʩʣʦʪ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʝʨʝʭʦʜʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠʟ ʩʳʨʴʷ ʚ ʵʢʩʪʨʘʢʪʳ. ɹʳʣʠ ʧʦ-
ʣʫʯʝʥʳ ʵʢʩʪʨʘʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʣʠʧʦʬʠʣʴʥʳʝ ʠ ʬʝʥʦʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ɹɸɺ, ʧʦʣʠʩʘʭʘʨʠʜʳ. 
ʋʩʪʘʥʦʚʣʝʥʘ ʠʭ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ Staphylococcus 
aureus, Escherichia coli, Proteus vulgaris, Pseudomonas aeruginosa, Bacillus subtilis,, ʜʝʩʷʪʠ ʚʠ-
ʜʦʚ ʛʨʠʙʦʚ ʨʦʜʘ ʉandida ʠ ʩʝʤʠ ʪʝʩʪ-ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʫ ʉandida. ʆʧ-
ʨʝʜʝʣʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ɹɸɺ ʠ ʫʨʦʚʥʝʤ 
ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʣʝʢʩʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʘ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʢʩʪʨʘʢʪʦʚ ʪʨʘʚʳ ʧʦʜʤʘʨʝʥʥʠʢʘ ʥʘʩʪʦʷ-
ʱʝʛʦ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʩʪʫʧʘʝʪ ʧʦ ʩʪʝʧʝʥʠ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʬʝ-
ʨʝʥʩ-ʧʨʝʧʘʨʘʪʫ «ʉʠʣʠʙʦʨ».  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʧʝʨ-
ʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Galium L. ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 
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1ʂʦʚʘʣʝʚʘ ɸ.ʄ., 1ʂʦʣʝʩʥʠʢ ʗ.ʉ, 2ʉʝʜʦʚʘ ɸ.ɹ. 
ʀʉʉʃɽɼʆɺɸʅʀɽ ɸʈʆʄɸʊʀʏɽʉʂʀʍ ʂʀʉʃʆʊ BALLOTA NIGRA 

1ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 
2ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ɹʝʣʦʢʫʜʨʝʥʥʠʢ ʯʸʨʥʳʡ – Ballota nigra ʩʝʤʝʡʩʪʚʘ ʗʩʥʦʪʢʦʚʳʝ, ʤʥʦʛʦʣʝʪʥʝʝ ʪʨʘʚʷʥʠʩʪʦʝ 

ʨʘʩʪʝʥʠʝ, ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʈʦʩʩʠʠ, ʋʢʨʘʠʥʝ, ʩʪʨʘʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ ʉʝʚʝʨ-
ʥʦʡ ɸʬʨʠʢʠ, ʥʘ ʂʘʚʢʘʟʝ. ʈʘʩʪʝʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʥʘʣʴʥʳʤ, ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʨʦʜ-
ʥʦʡ ʤʝʜʠʮʠʥʝ ʢʘʢ ʩʝʜʘʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ. 

ɺ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʙʝʣʦʢʫʜʨʝʥʥʠʢʘ ʯʝʨʥʦʛʦ ʠʟʫʯʝʥʳ ʜʠʪʝʨʧʝʥʦʠʜʳ: ʤʘʨʨʫʙʠʥ, ʙʘʣʣʦ-
ʥʠʛʨʠʥ, ʙʘʣʣʦʪʠʥʦʥ, ʙʘʣʣʦʪʝʥʦʣ, 7-ʘʮʝʪʦʢʩʠʤʘʨʨʫʙʠʥ. ʋʩʪʘʥʦʚʣʝʥʳ ʛʣʠʢʦʟʠʜʥʳʝ ʬʦʨʤʳ 
ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʦʚ: ʚʝʨʙʘʩʢʦʟʠʜ, ʬʦʨʟʠʪʦʟʠʜ, ʘʨʝʥʘʨʠʦʟʠʜ, ʙʘʣʣʦʪʝʪʨʦʟʠʜ, ʘʣʣʠʩʦʥʦʟʠʜ, ʣʘ-
ʚʘʥʜʫʣʠʬʦʣʠʦʟʠʜ, ʘʥʛʦʨʦʟʠʜ, ʥʝ ʛʣʠʢʦʟʠʜʥʳʝ ʬʦʨʤʳ – (+)-(E)-ʢʦʬʝʠʣ-L-ʤʘʣʦʥʦʚʘʷ ʢʠʩʣʦʪʘ 
[1]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 
(ɹɸɺ) ʙʝʣʦʢʫʜʨʝʥʥʠʢʘ ʯʝʨʥʦʛʦ ʦʢʘʟʳʚʘʶʪ ʥʦʦʪʨʦʧʥʦʝ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ, ʘʥʪʠʤʠʢʨʦʙʥʦʝ 
ʜʝʡʩʪʚʠʝ. 

ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ɹɸɺ ʙʝʣʦʢʫʜʨʝʥʥʠʢʘ ʯʝʨʥʦʛʦ ʷʚʣʷ-
ʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʬʘʨʤʘʮʠʠ. 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʮʚʝʪʢʘʭ ʠ ʣʠʩʪʴʷʭ ʙʝʣʦʢʫʜʨʝʥʥʠʢʘ ʯʝʨʥʦʛʦ ʙʳ-
ʣʠ ʚʳʷʚʣʝʥʳ ʠʨʠʜʦʠʜʳ, ʬʣʘʚʦʥʦʠʜʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ. ʄʝʪʦʜʦʤ ʪʦʥʢʦʩ-
ʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʦʙʥʘʨʫʞʝʥʳ ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʠ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʝ ʢʠʩʣʦʪʳ. ʇʨʦʚʦ-
ʜʠʪʩʷ ʘʥʘʣʠʟ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʢʩʪʨʘʢʪʦʚ ʙʝʣʦʢʫʜʨʝʥʥʠʢʘ ʯʝʨʥʦʛʦ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ – ʠʩʩʣʝʜʦʚʘʥʠʝ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʪʨʘʚʳ, ʩʪʝʙʣʝʡ, ʣʠ-
ʩʪʴʝʚ ʠ ʮʚʝʪʢʦʚ Ballota nigra L. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʦʙʨʘʟʮʳ ʚʦʟʜʫʰʥʦ-ʩʫʭʠʭ ʪʨʘʚʳ, ʣʠʩʪʴʝʚ, ʮʚʝʪʢʦʚ ʠ ʩʪʝʙ-
ʣʝʡ ʙʝʣʦʢʫʜʨʝʥʥʠʢʘ ʯʝʨʥʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʣʝʪʦʤ 2013 ʛ. ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. 
ʍʘʨʴʢʦʚʘ, ʋʢʨʘʠʥʘ ʠ ʛ. ʇʝʨʤʠ, ʈʦʩʩʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʝ 
Agilent Technology 6890N ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʦʨʦʤ 5973N. ɼʣʷ ʵʪʦʛʦ ʢ 50 ʤʛ 
ʥʘʚʝʩʢʠ ʩʳʨʴʷ ʚ ʚʠʘʣʝ ʥʘ 2 ʤʣ ʜʦʙʘʚʣʷʣʠ ʚʥʫʪʨʝʥʥʠʡ ʩʪʘʥʜʘʨʪ (ʨʘʩʪʚʦʨ 50 ʤʢʛ ʪʨʠʜʝʢʘʥʘ ʚ 
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ʛʝʢʩʘʥʝ) ʠ 1 ʤʣ ʤʝʪʠʣʠʨʫʶʱʝʛʦ ʘʛʝʥʪʘ (14% ʨʘʩʪʚʦʨ BCl3 ʚ ʤʝʪʘʥʦʣʝ, Supelco 3-3033). ʉʤʝʩʴ 
ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʛʝʨʤʝʪʠʯʝʩʢʠ ʟʘʢʨʳʪʦʡ ʚʠʘʣʝ 8 ʯʘʩʦʚ ʧʨʠ 65 °ʉ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʦʪ-
ʬʠʣʴʪʨʦʚʳʚʘʣʠ ʠ ʬʠʣʴʪʨʘʪ ʨʘʟʚʦʜʠʣʠ ʚ 1 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʄʝʪʠʣʦʚʳʝ ʵʬʠʨʳ 
ʵʢʩʪʨʘʛʠʨʦʚʘʣʠ 0,2 ʤʣ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ, ʘʢʢʫʨʘʪʥʦ ʚʩʪʨʷʭʠʚʘʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʪʝʯʝʥʠʝ 
ʯʘʩʘ, ʟʘʪʝʤ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʣʠ ʧʦʣʫʯʝʥʥʫʶ ʚʳʪʷʞʢʫ. ɺʚʝʜʝʥʠʝ ʧʨʦʙʳ (2 ʤʢʣ) ʚ ʭʨʦʤʘʪʦ-
ʛʨʘʬʠʯʝʩʢʫʶ ʢʦʣʦʥʢʫ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤʝ splitless. ʉʢʦʨʦʩʪʴ ʚʚʝʜʝʥʠʷ ʧʨʦʙʳ 1,2 ʤʣ/ʤʠʥ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ 0,2 ʤʠʥ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʢʘʧʠʣʣʷʨʥʘʷ INNOWAX, ʩ ʚʥʫʪʨʝʥʥʠʤ 
ʜʠʘʤʝʪʨʦʤ 0,25 ʤʤ ʠ ʜʣʠʥʦʡ 30 ʤ. ʉʢʦʨʦʩʪʴ ʛʘʟʘ-ʥʦʩʠʪʝʣʷ (ʛʝʣʠʷ) 1,2 ʤʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ 
ʥʘʛʨʝʚʘʪʝʣʷ ʚʚʝʜʝʥʠʷ ʧʨʦʙʳ – 250 °ʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʨʤʦʩʪʘʪʘ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʦʪ 50 °ʉ ʜʦ 
250 °ʉ ʩʦ ʩʢʦʨʦʩʪʴʶ 4 ʛʨʘʜ/ʤʠʥ.  

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʤʘʩʩ-ʩʧʝʢʪʨʦʚ 
NIST05 ʠ WILEY 2007 ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʧʝʢʪʨʦʚ ʙʦʣʝʝ 470000 ʚʤʝʩʪʝ ʩ ʧʨʦʛʨʘʤʤʘʤʠ 
ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ AMDIS ʠ NIST. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 8 ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʫʩʪʘʥʦʚʣʝʥʦ 
ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 
ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ Ballota nigra 

 

ʂʠʩʣʦʪʳ 
ʉʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʪ ʚ ʩʳʨʴʝ, ʤʛ/1000ʛ 

ʊʨʘʚʘ ʉʪʝʙʣʠ ʃʠʩʪʴʷ 
ʎʚʝʪʢʠ 

ʏʘʰʝʯʢʠ ɺʝʥʯʠʢʠ 
ɹʝʥʟʦʡʥʘʷ 83,7 88,6 72,3 43,6 27,0 
ʌʝʥʠʣʫʢʩʫʩʥʘʷ 12,1  30,2 95,6 55,0 
ʉʘʣʠʮʠʣʦʚʘʷ 98,4  245,1 339,8 201,3 
ɺʘʥʠʣʠʥʦʚʘʷ 212,5 223,5 157,8 159,7  
ʉʠʨʝʥʝʚʘʷ 68,2 60,1 80,1 62,8 107,1 
ɻʝʥʪʠʟʠʥʦʚʘʷ 33,5  100,7   
ʧ-ʂʫʤʘʨʦʚʘʷ 35,1  105,3  299,8 
ʌʝʨʫʣʦʚʘʷ 493,9 557,8 348,9 301,7 445,4 

 
ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʠʩʣʦʪʳ: ʙʝʥʟʦʡʥʘʷ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ – ʬʝʥʠʣʫʢʩʫʩʥʘʷ, ʩʘʣʠʮʠ-

ʣʦʚʘʷ, ʚʘʥʠʣʠʥʦʚʘʷ, ʩʠʨʝʥʝʚʘʷ ʠ ʛʝʥʪʠʟʠʥʦʚʘʷ; ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʝ – ʬʝʨʫʣʦʚʘʷ ʠ ʧ-
ʢʫʤʘʨʦʚʘʷ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʦʨʛʘʥʦʚ ʚ ʪʨʘʚʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʤʘʩ-
ʩʫ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʶʪ ʩʪʝʙʣʠ (65%) ʠ ʣʠʩʪʴʷ (27%), ʮʚʝʪʢʠ –7%. ʉʫʤʤʘ ʢʠʩʣʦʪ ʚ ʪʨʘʚʝ ʩʦʩʪʘʚ-
ʣʷʝʪ 0,1%. 

ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ ʦʙʣʘʜʘʶʪ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʤʠ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, ʩʧʘʟ-
ʤʦʣʠʪʠʯʝʩʢʠʤʠ, ʘʥʪʠʬʫʥʛʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʯʘʩʪʷʭ ʙʝʣʦʢʫʜʨʝʥ-
ʥʠʢʘ ʩʦʜʝʨʞʠʪʩʷ ʬʝʨʫʣʦʚʘʷ ʢʠʩʣʦʪʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʚʦʡʩʪʚʝʥʥʳ ʨʘʟʥʳʝ ʚʠʜʳ ʘʢʪʠʚʥʦʩʪʠ – 
ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ, ʘʥʪʠʪʦʢʩʠʯʝʩʢʘʷ, ʘʥʪʠʘʣʣʝʨʛʠʯʝʩʢʘʷ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ, ʛʝʧʘʪʦ-
ʧʨʦʪʝʢʪʦʨʥʘʷ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʘʷ, ʘʥʪʠʘʛʨʝʛʘʥʪʥʘʷ ʠ ʘʥʪʠʘʨʠʪʤʠʯʝʩʢʘʷ 
[2]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
 
 

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. Isolation and antibacterial activity of phenylpropanoid derivatives from Ballota nigra / N. 
Didry, V. Seidel, L. Dubreuil, F. Tillequin, F. Bailleul // J Ethnopharmacol. – 1999, Nov 1; 67(2). – 
ʈ. 197-202. 
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2. ʇʨʦʪʠʚʦʘʨʠʪʤʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʬʝʨʫʣʦʚʦʡ ʢʠʩʣʦʪʳ / ɸ.ɸ. ɼʲʷʢʦʚ, ɺ.ʅ. ʇʝʨʬʠʣʦʚʘ, 
ʀ.ʅ. ʊʶʨʝʥʢʦʚ // ɺʝʩʪʥʠʢ ʘʨʠʪʤʦʣʦʛʠʠ. – ˉ 39. – 2005. – ʉ. 49-52. 

 
 

ʂʦʚʪʦʥʦʛʦʚʘ ʀ.ɺ., ɻʝʡʥ ɺ.ʃ., ɹʦʙʨʦʚʩʢʘʷ ʆ.ɺ. 
ʉʀʅʊɽɿ 4-ɸʈʀʃ-5-(4-ɻʋɸʅʀɼʀʃʉʋʃʔʌʆʅʀʃʌɽʅʀʃ)-3-(4-ʍʃʆʈʌɽʅʀʃ)-4,6-

ɼʀɻʀɼʈʆʇʀʈʈʆʃʆ[3,4-C]ʇʀʈɸɿʆʃ-6-ʆʅʆɺ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʭʠʤʠʠ 1,4,5-ʪʨʠʟʘʤʝʱʝʥʥʳʭ ʪʝʪʨʘʛʠʜ-

ʨʦʧʠʨʨʦʣ-2,3-ʜʠʦʥʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
ʈʝʘʢʮʠʠ ʪʝʪʨʘʛʠʜʨʦʧʠʨʨʦʣ-2,3-ʜʠʦʥʦʚ ʩ ʙʠʥʫʢʣʝʦʬʠʣʘʤʠ ʜʘʶʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʥʠ-

ʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʛʝʪʝʨʦʮʠʢʣʦʚ. 
ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʵʣʝʢʪʨʦʬʠʣʴʥʳʤ ʮʝʥʪʨʦʤ ʚ 3-ʛʠʜʨʦʢʩʠ-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʘʭ ʷʚʣʷ-

ʝʪʩʷ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʦʣʦʞʝʥʠʠ 3 ʛʝʪʝʨʦʮʠʢʣʘ [1]. 
ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 1,4,5-ʪʨʠʟʘʤʝʱʝʥʥʳʭ ʪʝʪʨʘʛʠʜʨʦʧʠʨ-

ʨʦʣ-2,3-ʜʠʦʥʦʚ ʩ ʛʠʜʨʘʟʠʥʛʠʜʨʘʪʦʤ [2], ʥʘʤʠ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ 4-ʘʨʠʣ-5-(4-
ʛʫʘʥʠʜʠʣʩʫʣʴʬʦʥʠʣʬʝʥʠʣ)-3-(4-ʭʣʦʨʬʝʥʠʣ)-4,6-ʜʠʛʠʜʨʦʧʠʨʨʦʣʦ[3,4-c]ʧʠʨʘʟʦʣ-6-ʦʥʳ (I-VI). 

ʈʝʘʢʮʠʷ ʧʨʦʪʝʢʘʝʪ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 5-ʘʨʠʣ-3-ʛʠʜʨʦʢʩʠ-1-(4-
ʛʫʘʥʠʜʠʣʩʫʣʴʬʦʥʠʣʬʝʥʠʣ)-4-(4-ʭʣʦʨʙʝʥʟʦʠʣ)-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʦʚ ʩ 20% ʠʟʙʳʪʢʦʤ ʛʠʜʨʘʟʠʥ-
ʛʠʜʨʘʪʘ ʚ ʪʝʯʝʥʠʝ 1-2 ʯʘʩʦʚ ʚ ʩʨʝʜʝ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ɺʳʭʦʜ ʧʨʦʜʫʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 
72-88%. 
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ʇʦʣʫʯʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ (I-VI) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʣʳʝ ʠʣʠ ʩʣʝʛʢʘ ʞʝʣʪʦʚʘʪʳʝ 

ʤʝʣʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʨʘʩʪʚʦʨʠʤʳʝ ʚ ʜʠʤʝʪʠʣʬʦʨʤʘʤʠʜʝ, ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʝ, 
ʜʠʦʢʩʘʥʝ, ʵʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, ʨʘʩʪʚʦʨʠʤʳʝ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ, ʘʮʝ-
ʪʦʥʠʪʨʠʣʝ ʠ ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʙʠʥʫʢʣʝʦʬʠʣʴʥʳʭ ʨʝʘʛʝʥʪʦʚ, ʥʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʛʠʜ-
ʨʘʟʠʥʛʠʜʨʘʪ ʘʪʘʢʫʝʪ ʘʪʦʤ ʫʛʣʝʨʦʜʘ ʚ ʧʦʣʦʞʝʥʠʠ 3 ʛʝʪʝʨʦʮʠʢʣʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 3-ʛʠʜʨʘʟʦʥʘ, 
ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʥʘʛʨʝʚʘʥʠʠ ʧʨʦʠʩʭʦʜʠʪ ʮʠʢʣʠʟʘʮʠʷ ʩʦʝʜʠʥʝʥʠʷ ʚ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʫʶ ʩʠʩ-
ʪʝʤʫ ʧʠʨʨʦʣʦ[3,4-ʩ]ʧʠʨʘʟʦʣʘ. ʇʨʦʪʝʢʘʥʠʝ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʦʪʨʘʟʠʪʴ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ: 

ʉʪʨʦʝʥʠʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʘʥʥʳʤʠ ʀʂ-, ʗʄʈ 1ʅ-
ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʩʧʝʢʪʨʦʚ ʗʄʈ 1ʅ ʩʦʝʜʠʥʝʥʠʡ (I-VI) ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʩʠʥʛʣʝʪʥʦʛʦ 
ʩʠʛʥʘʣʘ ʧʨʦʪʦʥʘ NH-ʛʨʫʧʧʳ ʧʠʨʘʟʦʣʴʥʦʛʦ ʮʠʢʣʘ ʚ ʦʙʣʘʩʪʠ 13,9 – 14,2 ʤ.ʜ. ʉʠʛʥʘʣʳ ʘʨʦʤʘ-
ʪʠʯʝʩʢʠʭ ʧʨʦʪʦʥʦʚ ʠ ʧʨʦʪʦʥʦʚ ʜʨʫʛʠʭ ʛʨʫʧʧ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʞʠʜʘʝʤʳʭ ʦʙʣʘʩʪʷʭ. 
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ʇʦʣʫʯʝʥʥʳʝ ʚʝʱʝʩʪʚʘ (I-VI)  ʚ ʨʝʘʢʮʠʠ ʩʦ ʩʧʠʨʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʞʝʣʝʟʘ (III) ʭʣʦʨʠʜʘ 

ʥʝ ʜʘʶʪ ʚʠʰʥʝʚʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʠʩʭʦʜʥʳʭ 3-ʛʠʜʨʦʢʩʠ-3-ʧʠʨʨʦʣʠʥ-2-
ʦʥʦʚ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʩʪʨʫʢʪʫʨʫ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʝʡʥ ɺ.ʃ. ʊʝʪʨʘʛʠʜʨʦʧʠʨʨʦʣ- ʠ ʪʝʪʨʘʛʠʜʨʦʬʫʨʘʥ-2,3-ʜʠʦʥʳ. ʇʝʨʤʴ: ʇɻʌɸ, 2004. 130 ʩ. 
2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 5-ʘʨʠʣ-4-ʘʨʦʠʣ-3-ʛʠʜʨʦʢʩʠ-1-(4-ʛʫʘʥʠʜʠʣʩʫʣʴʬʦʥʠʣ-ʬʝʥʠʣ)-3-

ʧʠʨʨʦʣʠʥ-2-ʦʥʦʚ ʩ ʛʠʜʨʘʟʠʥʛʠʜʨʘʪʦʤ / ʀ. ɺ. ʂʦʚʪʦʥʦʛʦʚʘ, ɺ.ʃ. ɻʝʡʥ, ʆ.ɺ. ɹʦʙʨʦʚʩʢʘʷ // ʍVI 
ʄʦʣʦʜʝʞʥʘʷ ʰʢʦʣʘ-ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ, 14-16 ʩʝʥʪʷʙʨʷ 2013 ʛ. – ʇʷʪʠ-
ʛʦʨʩʢ, 2013. – ʉ. 97. 

 
 

ʂʦʣʦʩʦʚʘ ʃ.ɺ. 
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʆʅʉɽʈɺɸʅʊʆɺ ɺ ʂɸʏɽʉʊɺɽ ʇʈʆʊʀɺʆʄʀʂʈʆɹʅʓʍ 

ʉʊɸɹʀʃʀɿɸʊʆʈʆɺ ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʇʈɽʇɸʈɸʊʆɺ 
ʌɻɹʋ ʅʎ ʕʉʄʇ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʈʌ [1] ʧʨʝʜʲʷʚʣʷʝʪ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ 
ʩʨʝʜʩʪʚʘʤ (ʃʉ), ʦʜʥʦ ʠʟ ʢʦʪʦʨʳʭ - ʩʪʘʙʠʣʴʥʦʩʪʴ.  

ʉʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪ-
ʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʃʇ) ʠ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʭʘ ʣʝʯʝʥʠʷ. ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʩʪʘʙʠ-
ʣʠʟʘʮʠʠ – ʚʘʞʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʪʘʢ ʢʘʢ 90% ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʪʨʝʙʫʝʪ ʦʩʦ-
ʙʳʭ ʫʩʣʦʚʠʡ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʥʦʛʠʝ ʣʝʢʘʨʩʪʚʝʥ-
ʥʳʝ ʚʝʱʝʩʪʚʘ ʨʘʟʨʫʰʘʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʘʢʪʠʚʥʳʭ ʠ ʪʦʢʩʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʦʜ ʚʣʠʷ-
ʥʠʝʤ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʠʢʨʦʙʥʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ. ɼʣʷ 
ʩʪʘʙʠʣʠʟʘʮʠʠ ʃʇ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 
ʠʟʤʝʥʝʥʠʶ ʩʚʦʡʩʪʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. 

ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ ʦʪʚʦʜʠʪʩʷ ʝʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʡ ʠʟʤʝʥʝʥʠʷ ʚ ʃʇ 
ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ, ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʜʨʫʛʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʦʢʩʠʥʦʚ ʠʣʠ ʬʝʨʤʝʥʪʦʚ). ʆʙʝʩʧʝʯʠʪʴ ʝʝ ʚʦʟʤʦʞʥʦ ʧʫ-
ʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʢ ʃʇ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ – 
ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ (ʢʦʥʩʝʨʚʘʥʪʦʚ) [2,3].  
 ʕʪʘ ʛʨʫʧʧʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʝ ʷʜʳ 
[3], ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʪʱʘʪʝʣʴʥʳʡ ʧʦʜʙʦʨ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʧʨʝʧʘʨʘʪʘʭ, ʘ ʪʘʢʞʝ ʚʳʷʩʥʝ-
ʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʫ ʥʠʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ: ʪʦʢʩʠʯʝʩʢʦʛʦ, ʘʣʣʝʨʛʝʥʥʦʛʦ, 
ʤʫʪʘʛʝʥʥʦʛʦ ʠ ʢʘʥʮʝʨʦʛʝʥʥʦʛʦ. 

ɺʳʙʦʨ ʢʦʥʩʝʨʚʘʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʃʇ. ʕʪʦ ʪʨʫʜʥʘʷ ʟʘʜʘ-
ʯʘ, ʧʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ: 
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¶ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʫʶ ʠʥʜʠʬʬʝʨʝʥʪʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ; 
¶ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʠ ʥʠʟʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ; 
¶ ʭʦʨʦʰʫʶ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʝ; 
¶ ʭʠʤʠʯʝʩʢʫʶ ʠʥʜʠʬʬʝʨʝʥʪʥʦʩʪʴ; 
¶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʰʠʨʦʢʦʤ ʠʥʪʝʨʚʘʣʝ ʨʅ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʯʝʥʠʝ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʃʇ; 
¶  ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʃʇ; 
¶  ʦʪʩʫʪʩʪʚʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 
¶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʃʇ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʢʦʥʩʝʨʚʘʥʪʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʩʨʘ-
ʟʫ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʯʘʱʝ ʚʩʝʛʦ, ʢʦʤʙʠʥʠʨʫʶʪ 
ʤʝʞʜʫ ʩʦʙʦʡ, ʩʦʟʜʘʚʘʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʠʩʪʝʤʳ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ: 
ʨʘʩʰʠʨʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ; ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʘʥʪʠʤʠʢʨʦʙʥʳʡ ʵʬʬʝʢʪ; 
ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ; ʫʤʝʥʴʰʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 
ʚʦʟʤʦʞʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ. 

ɼʘʥʥʳʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʜʦʢʘʟʳʚʘʶʱʠʝ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʩʣʝʜʫʝʪ ʧʦʣʫʯʘʪʴ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʃʇ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ ʈʌ ʠ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʬʘʨʤʘ-
ʢʦʧʝʡ  (ɽʚʨʦʧʝʡʩʢʦʡ, ɸʤʝʨʠʢʘʥʩʢʦʡ ʠ ʜʨ.) [4,5].  

ʇʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʧʨʠʛʦʜʥʦʩʪʠ ʢʦʥʩʝʨʚʘʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠ-
ʨʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ ʢʦʥʩʝʨʚʘʥʪʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʥʝʨʛʠʯʝʩʢʦʛʦ 
ʵʬʬʝʢʪʘ ʜʚʫʭ ʠ ʙʦʣʝʝ ʢʦʥʩʝʨʚʠʨʫʶʱʠʭ ʩʦʝʜʠʥʝʥʠʡ [6] ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ 
ʃʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʩʝʨʚʘʥʪʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ɻʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʝʡ ʈʌ. 

ʀʩʧʳʪʘʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʦʥʪʘʤʠʥʘʮʠʠ ʦʙʨʘʟʮʘ ʃʇ ʩʫʩʧʝʥʟʠʷʤʠ ʦʪʜʝʣʴ-
ʥʳʭ ʪʝʩʪ-ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʠʥʢʫʙʘʮʠʠ ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ  ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʝ, ʦʪʙʦʨʘ ʧʨʦʙ ʯʝʨʝʟ ʫʢʘʟʘʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʠ ʧʦʜʩʯʝʪʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ 
ʢʣʝʪʦʢ  ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1  ʛ ʠʣʠ ʚ 1  ʤʣ ʃʇ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʠʩʧʳʪʘʥʠ ,̫  ʨʘʩʯʝʪʦʚ ʠ 
ʦʮʝʥʢʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [7].  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʝʧʘʨʘʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʭʦʜʥʫʶ ʩʪʝ-
ʧʝʥʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʠ ʧʨʦʚʝʩʪʠ ʠʩʧʳʪʘʥʠʝ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʛʦ ʜʝʡ-
ʩʪʚʠʷ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʫʩʪʨʘʥʠʪʴ 
ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʢʦʥʩʝʨʚʘʥʪʦʚ ʧʨʠ ʝʛʦ ʚʳʷʚʣʝʥʠʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʚʭʦʜʷʱʠʭ ʚ ʠʭ ʩʦʩʪʘʚ ʢʦʥʩʝʨʚʘʥʪʦʚ  ʚʳʧʦʣʥʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ  ʀʎ 
ʕʂʃʉ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 44 ʦʙʨʘʟʮʘ ʃʇ ʚ ʩʣʝʜʫʶʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤʘʭ: 
ʨʘʩʪʚʦʨʳ, ʩʠʨʦʧʳ, ʩʫʩʧʝʥʟʠʠ, ʢʘʧʣʠ, ʛʝʣʠ, ʤʘʟʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟ-
ʮʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʪʨʝʙʦʚʘʥʠʷʤ ʆʌʉ 42-0069-07 ʧʦ ʧʦʢʘʟʘʪʝʣʶ «ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʘʥʪʠʤʠʢ-
ʨʦʙʥʳʭ ʢʦʥʩʝʨʚʘʥʪʦʚ» [1]. ʆʜʥʘʢʦ ʥʘʤ ʧʨʠʰʣʦʩʴ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ 
ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʝʧʘʨʘʪʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʤʠ ʙʫʜʫʪ ʧʨʦʜʦʣʞʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 
ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠ-
ʤʠʢʨʦʙʥʳʭ ʢʦʥʩʝʨʚʘʥʪʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʟ-
ʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ. 
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ʂʦʤʠʩʩʘʨʝʥʢʦ ʅ.ɸ., ʂʦʰʝʚʦʡ ʆ.ʅ., ʂʦʚʘʣʝʚʘ ɸ.ʄ. 
ʀɿʋʏɽʅʀɽ ʌɽʅʆʃʔʅʓʍ ʉʆɽɼʀʅɽʅʀʁ ʕʊʀʃɸʎɽʊɸʊʅʆɻʆ  

ʕʂʉʊʈɸʂʊɸ ɹʈʋʉʅʀʂʀ ʆɹʓʂʅʆɺɽʅʆʁ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 
ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ 

ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ɺ ʋʢʨʘʠʥʝ 10% ʥʘʩʝʣʝʥʠʷ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʤʦʯʝʚʳʜʝʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɼʣʷ ʣʝʯʝʥʠʷ ʵʪʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʜʠʮʠ-
ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʦʪʚʘʨ ʣʠʩʪʴʝʚ ʪʦʣʦʢʥʷʥʢʠ ʠʣʠ ʙʨʫʩʥʠʢʠ. ʇʦʩʢʦʣʴʢʫ ʘʨʝʘʣ ʙʨʫʩʥʠʢʠ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʋʢʨʘʠʥʳ ʪʦ ʙʳʣʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʠʪʴ ʬʝʥʦʣʴʥʳʡ ʩʦʩʪʘʚ ʵʪʠʣʘʮʝʪʘʪʥʦʛʦ ʵʢʩʪʨʘʢʪʘ 
ʣʠʩʪʴʝʚ ʙʨʫʩʥʠʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪ ʬʘʩʦʚʘʥʥʦʝ ʩʳʨʴʝ ʚ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʦʤ ʚʠʜʝ ʠ ʚ ʩʙʦʨʘʭ. 

ɺ ʋʢʨʘʠʥʝ ʠ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʪʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʠ ʜʠʝʪʠʯʝʩʢʠʝ 
ʜʦʙʘʚʢʠ: ʩʣʦʞʥʳʡ ʥʘʩʪʦʡ ʇʘʥʢʦʚʘ, ʬʘʩʦʚʘʥʥʦʝ ʩʳʨʴʝ ʣʠʩʪʘ ʙʨʫʩʥʠʢʠ, «ʌʠʪʦʨʝʥ», «ʄʠʣʦʥʘ-
14», «ʌʝʥʦʢʩʘʥ», ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʣʠʩʪʘ ʙʨʫʩʥʠʢʠ 
[1, 2]. 

ʆʩʥʦʚʥʳʤʠ ɹɸɺ ʣʠʩʪʘ ʙʨʫʩʥʠʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʷʚʣʷʶʪʩʷ, ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ: 
ʧʨʦʩʪʳʝ ʬʝʥʦʣʳ, ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʠ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʳʝ ʢʠʩʣʦʪʳ, ʬʣʘʚʦʥʦʠʜʳ ʠ ʜʫʙʠʣʴʥʳʝ 
ʚʝʱʝʩʪʚʘ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʪʚʘʨʘ, ʚʤʝʩʪʝ ʩ ʬʝʥʦʣʴʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʵʢʩʪʨʘʛʠʨʫʶʪʩʷ ʠ 
ʜʨʫʛʠʝ ʙʘʣʣʘʩʪʥʳʝ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʯʘʩʪʦ ʤʝʰʘʶʪ ʜʦʩʪʠʞʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩ-
ʥʦʚʥʳʭ ɹɸɺ.  ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʢʩʪʨʘʢʪʘ ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʵʪʠʣʘʮʝʪʘʪ,  ʯʪʦ ʧʦʟʚʦʣʠʪ 
ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʛʫʩʪʦʡ ʵʪʠʣʘʮʝʪʘʥʳʡ ʵʢʩʪʨʘʢʪ ʠʟ ʣʠʩʪʴʝʚ ʙʨʫʩʥʠʢʠ, ʧʦ-
ʣʫʯʝʥʥʳʡ ʧʨʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʠ 50 % ʩʧʠʨʪʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʵʪʠʣʘʮʝʪʘʪʦʤ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 
ʪʝʤʧʝʨʘʪʫʨʝ. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ ʦʙʱʝʡ ʩʪʘʪʴʠ 
çʕʢʩʪʨʘʢʪʳ» ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʌʘʨʤʘʢʦʧʝʠ ʋʢʨʘʠʥʳ (ɻʌʋ) ʠ ʦʪʥʝʩʣʠ ʝʛʦ ʢ ʛʫʩʪʳʤ ʵʢʩʪʨʘʢ-
ʪʘʤ [3]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʚʦʜʠʣʠ ʦʙʱʝʧʨʠʥʷ-
ʪʳʤʠ ʤʝʪʦʜʘʤʠ – ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʙʫʤʘʞʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ɹʍ) ʠ ʭʨʦʤʘʪʦʛʨʘ-
ʬʠʠ ʚ ʪʦʥʢʦʤ ʩʣʦʝ ʩʦʨʙʝʥʪʘ (ʊʉʍ). 
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ɺ ʵʪʠʣʘʮʝʪʘʪʥʦʤ ʵʢʩʪʨʘʢʪʝ ʠʟ ʣʠʩʪʴʝʚ ʙʨʫʩʥʠʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦ-
ʚʘʥʳ ʘʨʙʫʪʠʥ, 2 ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ: ʛʘʣʣʦʚʘʷ ʠ ʵʣʣʘʛʦʚʘʷ ʢʠʩʣʦʪʳ, 3 ʛʠʜʨʦʢʩʠʢʦʨʠʯ-
ʥʠ ʢʠʩʣʦʪʳ: ʭʣʦʨʦʛʝʥʦʚʫʶ, ʢʫʤʘʨʦʚʫʶ ʠ ʬʝʨʫʣʦʚʫʶ ʢʠʩʣʦʪʳ, 4 ʢʫʤʘʨʠʥʳ, 3 ʬʣʘʚʦʥʦʠʜʥʳʝ 
ʘʛʣʠʢʦʥʳ: ʣʶʪʝʦʣʠʥ, ʢʝʤʧʬʝʨʦʣ ʠ ʢʚʝʨʮʝʪʠʥ; ʛʘʣʦ-ʠ ʵʣʘʛʦʪʘʥʠʥʳ. 

 
ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʙʫʪʠʥʘ, ʧʨʦʠʟʚʦʜʥʳʭ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʦʡ ʢʠʩʣʦʪʳ, 

ʬʣʘʚʦʥʦʠʜʦʚ ʠ ʩʫʤʤʳ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 
ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʨʷʣʠ ʚ ʢʶʚʝʪʝ ʩ ʪʦʣʱʠʥʦʡ ʩʣʦʷ 10 ʤʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 
Specol 1500 (ʐʚʝʡʮʘʨʠʷ) ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʣʠʥʝ ʚʦʣʥʳ [4, 5]. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʝ 
ʤʝʥʝʝ 5 ʨʘʟ. ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʌʋ 
[5]. 

ʉʦʜʝʨʞʘʥʠʝ ʛʠʜʨʦʭʠʥʦʥ ʧʨʦʠʟʚʦʜʥʳʭ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, 
ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʘʨʙʫʪʠʥ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 455 ʥʤ, ʠʩʧʦʣʴʟʫʷ ʭʣʦʨʦʬʦʨʤ ʢʘʢ ʢʦʤʧʝʥʩʘʮʠʦʥ-
ʥʫʶ ʞʠʜʢʦʩʪʴ [5]. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʦʡ ʢʠʩʣʦʪʳ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʭʣʦʨʦʛʝʥʦʚʫʶ ʢʠʩʣʦʪʫ ʧʨʠ 327 ʥʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʚ ʧʝ-
ʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ, ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʩ AlCl3 ʧʨʠ 417 ʥʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝ-
ʪʦʜʦʤ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʛʘʣʣʦʚʫʶ ʢʠʩʣʦʪʫ ʧʨʠ 270 ʥʤ. 

ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʵʢʩʪʨʘʢʪʝ ʩʦʜʝʨʞʠʪʩʷ ʛʠʜʨʦʭʠʥʦʥ ʧʨʦʠʟʚʦʜʥʳʭ (17,26 ±0,02 %), 
ʧʨʦʠʟʚʦʜʥʳʭ ʛʠʜʨʦʢʩʠʢʦʨʠʯʥʦʡ ʢʠʩʣʦʪʳ (4,07 ± 0,02 %), ʬʣʘʚʦʥʦʠʜʦʚ (7,59 ± 0,01 % %) ʠ 
ʩʫʤʳ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (40,81 ± 0,02 %). ʇʦʣʫʯʝʥʥʳʡ ʵʢʩʪʨʘʢʪ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʣʠʩʪʘ ʙʨʫʩʥʠʢʠ ʦʙʳʢʥʦ-
ʚʝʥʥʦʡ. 
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ʂʦʥʦʥʦʚʘ ʉ.ɺ., ʏʝʩʥʦʢʦʚʘ ʅ.ʅ., ɸʣʘʢʘʝʚʘ ɽ.ɺ., ɹʦʛʦʤʦʣʦʚʘ ʃ.ʉ. 
ʇʈʆʎɽʉʉʅʆ-ʆʇɽʈɸʎʀʆʅʅʓʁ ʇʆɼʍʆɼ ʂ ʋʇʈɸɺʃɽʅʀʖ ʃɽʂɸʈʉʊɺɽʅʅʓʄ 

ʆɹɽʉʇɽʏɽʅʀɽʄ ʄɽɼʀʎʀʅʉʂʆʁ ʆʈɻɸʅʀɿɸʎʀʀ 
ɻɹʆʋ ɺʇʆ ʅʠʞɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʅ.ʅʦʚʛʦʨʦʜ, ʈʦʩʩʠʷ 

  
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʄʆ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʣʝʯʝʙʥʦ-

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʃʇ ʚ ʥʫʞʥʦʝ ʚʨʝʤʷ, ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʣʠʯʝʩʪʚʘʭ 
ʧʨʠ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ. ʈʝʘʣʠʟʘʮʠʷ ʮʝʣʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʠʨʦʚʘ-
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ʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʘʩʩʦʨʪʠʤʝʥʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʃʇ ʜʣʷ ʄʆ [1]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 
ʵʪʦʡ ʮʝʣʠ ʟʘʚʠʩʠʪ ʚʦ ʤʥʦʛʦʤ ʦʪ ʦʮʝʥʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʧʦʟʠʮʠʡ ʙʠʟʥʝʩ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʯʝʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʧʨʝʜʣʦʞʝʥʦ ʥʘʤʠ ʜʝ-
ʢʦʤʧʦʟʠʨʦʚʘʪʴ ʜʦ «ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ» (ɹʆ) ʠ «ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʠ» ʜʦ ʧʨʦʮʝʜʫʨ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1 
ɼʝʢʦʤʧʦʟʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ «ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʄʆ» 

ʇʨʦʮʝʜʫʨʳ ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 
ɹʆ 1. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʄʆ 

-ʩʙʦʨ ʜʘʥʥʳʭ ʦʪ ʦʪʜʝʣʝʥʠʡ 
- ʠʟʫʯʝʥʠʝ ʧʨʦʪʦʢʦʣʦʚ ʚʝʜʝʥʠʷ ʙʦʣʴʥʦʛʦ 
-ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 
-ʘʥʘʣʠʟ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʃʇ 
-ʬʘʨʤʘʢʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
-ʘʥʘʣʠʟ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʃʇ 
-ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ 
ʃʉ 
-ʦʮʝʥʢʘ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ 
ʩʨʝʜʩʪʚ ʥʘ ʟʘʢʫʧʢʫ ʃʇ 
-ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʦʨʤʫʣʷʨʥʦʤʫ ʩʧʠʩʢʫ 

- ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ  
- ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 
-ʩʦʙʩʪʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 
-ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ 
-ʦʪʯʸʪʥʳʝ ʜʘʥʥʳʝ  
-ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʢʫʨʩʥʳʭ ʟʘʢʫʧʦʢ 
-ʜʦʛʦʚʦʨʳ ʧʦʩʪʘʚʢʠ 
-ʬʦʨʤʫʣʷʨʥʳʡ ʩʧʠʩʦʢ 
-ʦʪʯʝʪʳ ʦ ʧʦʙʦʯʥʳʭ ʜʝʡʩʪʚʠʷʭ ʃʇ 

ɹʆ 2. ʈʘʩʯʸʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʃʉ  ʥʘ ʛʦʜ 
-ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʝʡ  
-ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʨʝʙʣʝ-
ʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʃʇ 
-ʨʘʩʯʸʪ ʨʘʩʭʦʜʘ ʢʘʞʜʦʛʦ ʃʇ, ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʦʜʥʠʤ ʧʘ-
ʮʠʝʥʪʦʤ ʚ ʛʦʜ 
-ʚʳʙʦʨ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʨʘʩʯʸʪʦʚ 
-ʨʘʩʯʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʃʇ ʥʘ ʛʦʜ 
-ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩ ʧʣʘʥʠʨʫʝʤʳʤ ʦʙʲ-
ʝʤʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

-ʦʪʯʸʪʳ 
-ʜʠʥʘʤʠʢʘ ʠ ʧʨʦʛʥʦʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 
-ʨʘʩʯʸʪʥʳʝ ʜʘʥʥʳʝ 
-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ 
-ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ABC, 
VEN, XYZ ʘʥʘʣʠʟʦʚ 
-ʩʪʘʥʜʘʨʪʳ ʣʝʯʝʥʠʷ 
-ʧʨʦʛʥʦʟ ʫʨʦʚʥʷ ʮʝʥ ʥʘ ʃʇ 
-ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʃʇ 
-ʧʝʨʝʯʝʥʴ ɾʅɺʃʇ 
-ʧʨʦʛʨʘʤʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ 
-ʟʘʢʦʥʳ ʦ ʙʶʜʞʝʪʝ ʈʌ, ʩʫʙʲʝʢʪʘ ʈʌ 
-ʧʨʠʢʘʟʳ ʠ ʨʘʩʧʦʨʷʞʝʥʠʷ ʤʠʥʟʜʨʘʚʩʦʮʨʘʟʚʠʪʠʷ, 
ʤʠʥʠʩʪʝʨʩʪʚ (ʜʝʧʘʨʪʘʤʝʥʪʦʚ) ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
ʩʫʙʲʝʢʪʦʚ ʈʌ, ʌʆʄʉ, ʊʌʆʄʉ 

ɹʆ 3. ʉʦʩʪʘʚʣʝʥʠʝ ʟʘʷʚʢʠ ʥʘ ʢʦʥʢʫʨʩʥʳʝ ʪʦʨʛʠ 
-ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʘ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʠ ʠʩʪʦʯʥʠʢʦʚ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 
-ʦʧʨʝʜʝʣʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʟʘʢʫʧʦʢ ʧʦ ʄʅʅ 
-ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʸʤʦʚ ʟʘʢʫʧʦʢ – ʟʘʷʚʢʠ ʥʘ ʃʇ 
-ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ 
-ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʷʚʢʠ ʦʙʲʝʤʘʤ ʚʳʜʝʣʝʥʥʳʭ ʬʠ-
ʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ 
-ʫʪʚʝʨʞʜʝʥʠʝ ʟʘʷʚʢʠ ʜʣʷ ʚʳʥʝʩʝʥʠʷ ʥʘ ʢʦʥʢʫʨʩʥʳʝ ʪʦʨ-
ʛʠ. 

-ʜʘʥʥʳʝ ʊʌʆʄʉ, ʙʶʜʞʝʪʘ (ʦʙʲʸʤʳ, ʪʘʨʠʬʳ, ʥʦʨ-
ʤʘʪʠʚʳ) 
-ʩʪʘʥʜʘʨʪʳ ʣʝʯʝʥʠʷ 
-ʬʦʨʤʫʣʷʨʥʳʡ ʩʧʠʩʦʢ 
-ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʮʝʥ ʥʘ ɾʅɺʃʇ 
-ʩʚʝʜʝʥʠʷ ʦ ʪʦʚʘʨʥʳʭ ʟʘʧʘʩʘʭ 
-ʨʘʩʯʸʪʳ ʧʦʪʨʝʙʥʦʩʪʠ 
-ʧʣʘʥʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 
-ʧʨʦʝʢʪ ʟʘʷʚʢʠ 
- ʌɿ ˉ94 (2005 ʛ, ʨʝʜ.2013) 
- ʌɿ ˉ44 (2013ʛ, ʩ 01.01.2014) 
- ʌɿ ˉ61 (2010ʛ, ʨʝʜ.2013) 
-ʌɿ ˉ99 (2011ʛ, ʨʝʜ.2013) 
-ʇʇ ʈʌ ˉˉ681(1998ʛ, ʨʝʜ. 2013), 890 (1994ʛ, ʨʝʜ. 
2002), 865(2010), 654(2009), 1081(2011), 1085(2011), 
964(2007ʛ, ʨʝʜ.2013), 449(2008), ʈʇ ʈʌ ˉ1378-
ʨ(2012) 

ɹʆ 4. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʢʫʨʩʥʳʭ ʪʦʨʛʦʚ (ʦʪʙʦʨ ʧʦʩʪʘʚʱʠʢʘ) 
- ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʢʫʨʩʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʧʨʦʝʢʪ ʜʦʛʦʚʦ-
ʨʘ-ʧʦʩʪʘʚʢʠ, ʫʩʣʦʚʠʷ ʧʦʩʪʘʚʢʠ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ) 
- ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʷʚʣʝʥʠʷ ʦ ʩʨʦʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩ-
ʥʳʭ ʪʦʨʛʦʚ 

- ʌɿ ˉ94 (2005 ʛ, ʨʝʜ.2013) 
- ʌɿ ˉ44 (2013ʛ, ʩ 01.01.2014) 
-ʌɿ ˉ223 (2011ʛ, ʨʝʜ.2013) 
- ʌɿ ˉ61 (2010ʛ, ʨʝʜ.2013) 



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 
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- ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʢʦʥʢʫʨʩʘ 
- ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʧʦʩʪʘʚʢʠ 

-ʌɿ ˉ99 (2011ʛ, ʨʝʜ.2013) 
-ʇʇ ʈʌ ˉˉ681(1998ʛ, ʨʝʜ. 2013), 890 (1994ʛ, 
ʨʝʜ.2002),  865(2010ʛ, ʨʝʜ.2012), 654(2009), 
1081(2011), 1085(2011), 964(2007ʛ, ʨʝʜ. 2013), 
449(2008), ʈʇ ʈʌ ˉ1378-ʨ(2012) 

ɹʆ 5. ʇʦʩʪʫʧʣʝʥʠʝ ʃʇ ʚ ʄʆ 
- ʧʨʠʝʤʢʘ ʪʦʚʘʨʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 
- ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 
- ʦʮʝʥʢʘ ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ ʧʦʩʪʘʚʢʠ 
- ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʠʝʤʢʠ ʪʦʚʘʨʘ 
- ʦʧʣʘʪʘ  

- ʜʦʛʦʚʦʨ ʧʦʩʪʘʚʢʠ 
- ʩʯʝʪ-ʬʘʢʪʫʨʘ 
- ʜʦʢʫʤʝʥʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʢʘʯʝʩʪʚʦ 
-ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʠʝʤʢʝ ʪʦʚʘʨʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘ-
ʯʝʩʪʚʫ (ˉʇ-6(1965) ʠ ˉʇ-7(1967) 
-ʧʨʠʢʘʟ ʄɿʈʌ ˉ80(2003ʛ, ʨʝʜ.2007) 
-ʇʇ ʈʌ ˉˉ766(1999ʛ, ʨʝʜ.2009), 982(2009ʛ, ʨʝʜ. 
2013) 

ɹʆ 6. ʆʨʛʘʥʠʟʘʮʠʷ ʭʨʘʥʝʥʠʷ ʠ ʫʯʝʪʘ ʃʇ ʠ ʜʨʫʛʠʭ ʪʦʚʘʨʦʚ 
- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʘ ʧʦ ʤʝʩʪʘʤ ʭʨʘʥʝʥʠʷ 
- ʫʯʝʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 
- ʫʯʝʪ ʩʨʦʢʦʚ ʛʦʜʥʦʩʪʠ 
- ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

-ʜʦʣʞʥʦʩʪʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʢʘʯʝʩʪ-
ʚʦ 
- ʧʨʠʢʘʟʳ ʄɿʉʈ ʈʌ ˉˉ 378ʥ (2013), 785(2005), 
706ʥ(2010), 397ʥ (2011) 
-ʧʨʠʢʘʟʳ ʄɿʉʉʉʈ ˉˉ523(1968),747(1987), 
245(1991) 
ʇʇ ʈʌ ˉˉ1148 (2009), 644(2006), 419 (2010ʛ, ʨʝʜ. 
2012)  

ɹʆ 7. ʆʪʧʫʩʢ ʃʇ ʚ ʦʪʜʝʣʝʥʠʷ 
-ʧʨʠʝʤʢʘ ʪʨʝʙʦʚʘʥʠʡ ʦʪ ʦʪʜʝʣʝʥʠʡ  
- ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʪʨʝʙʦʚʘʥʠʡ 
- ʘʥʘʣʠʟ ʩʦʦʪʚʝʪʩʪʚʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨ-
ʥʳʭ ʝʜʠʥʠʮ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʤ ʨʘʩʭʦʜʘ  

-ʧʨʠʢʘʟʳ ʄɿʉʉʉʈ ˉˉ14(1991), 245(1991), 
747(1987) 
-ʧʨʠʢʘʟʳ ʄɿʉʈ ʈʌ ˉˉ110(2007), 785(2005) 
-ʧʨʠʢʘʟʳ ʄɿ ʈʌ ˉˉ 1175ʥ (2012) 

ɹʆ 8. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʃʇ ʚ ʦʪʜʝʣʝʥʠʷʭ 
-ʚʝʜʝʥʠʝ ʫʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 
-ʦʨʛʘʥʠʟʘʮʠʷ ʭʨʘʥʝʥʠʷ ʚ ʦʪʜʝʣʝʥʠʷʭ 
-ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʩʨʦʢʘʤʠ ʜʝʡʩʪʚʠʷ (ʛʦʜʥʦʩʪʠ) 
ʪʦʚʘʨʦʚ 
-ʘʥʘʣʠʟ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ 
-ʘʥʘʣʠʟ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ 

-ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ 
-ʩʪʘʥʜʘʨʪʳ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ 
- ʞʫʨʥʘʣ ʚʨʘʯʝʙʥʦʡ ʢʦʤʠʩʩʠʠ 
- ʧʨʠʢʘʟʳ ʄɿʉʈ ʈʌ ˉˉ706ʥ(2010), 785(2005), 397ʥ 
(2011) 
-ʧʨʠʢʘʟʳ ʄɿʉʉʉʈ ˉˉ523(1968), 747(1987), 
245(1991) 
ʇʇ ʈʌ ˉˉ1148 (2009), 644(2006), 419 (2010ʛ, ʨʝʜ. 
2013) 

 

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʩʪʨʫʢʪʫʨʝ ʄʆ ʘʧʪʝʢʠ ʙʦʣʴʰʘʷ ʜʦʣʷ ʨʘʙʦʪʳ ʧʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʧʦ-
ʪʨʝʙʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʫ ʢʘʯʝʩʪʚʘ ʃʇ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʵʪʫ ʘʧʪʝʢʫ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʟʘʜʘʯʘʤʠ ʘʧʪʝʢʠ ʄʆ, ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʧʨʘ-
ʚʘʭ ʦʪʜʝʣʝʥʠʷ, ʷʚʣʷʶʪʩʷ: 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʣʝʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʯʘʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʧʦʩʪʘʚʦʢ 
ʵʬʬʝʢʪʠʚʥʳʭ ʃʇ ʧʨʠ ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʃʇ ʛʨʘʞʜʘʥ, ʠʤʝʶʱʠʭ ʧʨʘʚʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʩʦʮʠʘʣʴʥʫʶ 
ʧʦʜʜʝʨʞʢʫ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʄʆ ʜʨʫʛʠʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤ ʪʦʚʘʨʘʤʠ. 
ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ 

ʙʦʣʴʥʠʯʥʳʭ ʘʧʪʝʢ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʚʦʧʨʦʩʦʚ ʫʩʪʘʨʝʣʘ, ʘ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʦʥʘ ʧʨʦʩʪʦ ʦʪʩʫʪʩʪ-
ʚʫʝʪ. ʊʘʢ ʥʝʪ ʧʦʣʦʞʝʥʠʡ ʦʙ ʘʧʪʝʢʝ, ʝʝ ʪʝʭʥʠʯʝʩʢʦʤ ʦʩʥʘʱʝʥʠʠ, ʰʪʘʪʥʳʭ ʥʦʨʤʘʪʠʚʘʭ. ʀʩ-
ʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʰʪʘʪʦʚ ʥʝ ʫʯʠʪʳʚʘʶʪ ʢʦʣʝʙʘʥʠʡ ʪʦʚʘʨʥʳʭ ʟʘʧʘʩʦʚ, ʨʦʩʪ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ, ʨʦʩʪ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʬʫʥʢʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʢʦʪʦʨʳʝ ʘʚʪʦ-
ʨʳ ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʧʪʝʢʫ ʄʆ ʥʘ ʫʨʦʚʥʝ ʧʘʣʘʪʥʳʭ, ʣʝʯʝʙʥʳʭ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʦʪ-
ʜʝʣʝʥʠʡ, ʘ ʦʪʥʦʩʷʪ ʝʝ ʢ ʧʨʦʯʠʤ ʧʘʨʘʢʣʠʥʠʯʝʩʢʠʤ ʩʣʫʞʙʘʤ [2]. 



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 
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ʇʨʦʮʝʩʩʥʦ-ʦʧʝʨʘʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʦʝ ʦʙʝʩ-
ʧʝʯʝʥʠʝ ʄʆ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʥʘʣʠʯʠʷ ʘʧʪʝʢʠ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʘ ʩ 
ʚʳʩʰʠʤ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʱʝʥʠʝʤ 
ʥʘ ʫʨʦʚʥʝ ʄʆ, ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʭʨʘʥʝʥʠʷ, ʫʯʝʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʃʇ. ʊʝʤ 
ʙʦʣʝʝ ʯʪʦ ʦʙʨʘʱʝʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʦʙʲʝʢʪʥʦʡ ʩʠʩʪʝʤʦʡ, ʠʤʝʶ-
ʱʝʡ ʜʚʝ ʜʠʘʣʝʢʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩʪʦʨʦʥʳ – ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʃʇ ʠ ʜʨʫʛʠʭ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʪʦʚʘʨʦʚ. ʀ, ʢʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ 
ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ ʄʆ ʠʤʝʝʪ ʠʥʪʝʛʨʘʪʠʚʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʣʥʦʪʳ, ʢʘʯʝʩʪʚʘ ʠ ʩʚʦʝ-
ʚʨʝʤʝʥʥʦʩʪʠ. 
 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʂʨʝʤʣʝʚʘ ʆ.ɹ., ʂʦʨʢʦʜʠʥʦʚʘ ʃ.ʄ. 
ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʂʆʅʉʊɸʅʊ ʀʆʅʀɿɸʎʀʀ  ɼʃʗ ʀʉʉʃɽɼʆɺɸʅʀʗ ʉɺʗɿʀ 

ʉʊʈʆɽʅʀʗ ʉʆɽɼʀʅɽʅʀʁ ʉ ɻʀʇʆɻʃʀʂɽʄʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʔʖ 
ɻʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ɺ ʩʪʨʫʢʪʫʨʝ ʵʥʜʦʢʨʠʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʟʘʥʠʤʘʝʪ 60-70%, ʷʚʣʷʷʩʴ ʩʘ-

ʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʵʥʜʦʢʨʠʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʧʦʠʩʢ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʚ ʣʝʯʝ-
ʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʷʟʠ ʩʪʨʫʢʪʫʨʳ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʠʭ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʦʡ ʘʢʪʠʚ-
ʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʰʘʛʦʤ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʪʘʢ ʢʘʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 
ʩʪʝʧʝʥʴ ʵʪʦʡ  ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʷʜʘʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʣʠʟʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʧʨʦʚʦʜʠʪʴ ʠʭ ʮʝʣʝʥʘ-
ʧʨʘʚʣʝʥʥʳʡ ʩʠʥʪʝʟ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʬʫʥʢʮʠʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʚʝʣʠʯʠʥʫ 
ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʩʦ ʩʪʨʦʝʥʠʝʤ ʩʦʝʜʠʥʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝ-
ʣʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʩʪʨʫʢʪʫʨʳ [1]. ʋʜʦʙʥʳʤʠ ʜʣʷ ʧʨʘʢʪʠʯʝ-
ʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʘʥʪʳ ʠʦʥʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʪ ʚʳʙʦʨ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʪʝʤ, 
ʯʪʦ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʚʦʟʤʦʞʥʳʡ ʧʨʦʮʝʩʩ ʠʭ ʠʦʥʠʟʘʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ [2, 3]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʛʠʧʦʛʣʠʢʝʤʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ɻɻɸ) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʢʦʥʩʪʘʥʪʘʤʠ ʠʦʥʠʟʘʮʠʠ (ʢʠ-
ʩʣʦʪʥʦʩʪʠ ʠ ʦʩʥʦʚʥʦʩʪʠ) ʨʷʜʘ ʘʤʠʜʦʚ N-ʘʮʠʣ-5-ʛʘʣʦʛʝʥʧʨʦʠʟʚʦʜʥʳʭ ʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ 
ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʵʪʠ ʜʚʘ ʧʘʨʘʤʝʪʨʘ. 
ɺʳʰʝʥʘʟʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʢʘʢ ʢʠʩʣʦʪ-
ʥʳʝ, ʪʘʢ ʠ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʩʪʘʥʪʳ ʢʠʩʣʦʪʥʦʩʪʠ (ʨʂʘ) ʠ ʦʩ-
ʥʦʚʥʦʩʪʠ (ʨʂʚ) ʤʝʪʦʜʦʤ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ [4]. ʊʘʢ ʢʘʢ ʠʩʩʣʝʜʫʝʤʳʝ ʘʤʠʜʳ 
ʥʝʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ ʪʠʪʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʨʝʜʝ ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʘ (ɼʄʉʆ). ʊʠʪ-
ʨʘʥʪʳ – ʨʘʩʪʚʦʨʳ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʠʷ ʠ ʭʣʦʨʥʦʡ ʢʠʩʣʦʪʳ ʚ ɼʄʉʆ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ 
ʧʦʩʪʨʦʝʥʳ ʠʥʪʝʛʨʘʣʴʥʳʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʢʨʠʚʳʝ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ.  

ʂʠʩʣʦʪʥʳʝ ʩʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʘʤʠʜʦʚ ʩʚʷʟʘʥʳ ʩ ʘʪʦʤʦʤ ʚʦʜʦʨʦʜʘ ʘʤʠʜʥʦʡ ʛʨʫʧʧʳ ʚ 
ʘʮʠʣʴʥʦʤ ʬʨʘʛʤʝʥʪʝ. ɺ ʧʨʦʮʝʩʩʝ ʜʠʩʩʦʮʠʘʮʠʠ ʧʨʠ ʪʠʪʨʦʚʘʥʠʠ ʛʠʜʨʦʢʩʠʜʦʤ ʢʘʣʠʷ ʦʥʠ ʪʝʨʷ-
ʶʪ ʧʨʦʪʦʥ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʩʦʧʨʷʞʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʘʤʠʜʦʚ ʩ ʭʣʦʨʥʦʡ 
ʢʠʩʣʦʪʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʪʦʥʠʨʦʚʘʥʠʝ ʧʦ ʘʪʦʤʫ ʢʠʩʣʦʨʦʜʘ ʘʤʠʜʥʦʡ ʛʨʫʧʧʳ. ʀʩʩʣʝʜʦʚʘʥʥʳʝ 
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ʘʤʠʜʳ ʜʦʩʪʘʪʦʯʥʦ ʩʣʘʙʦ ʧʨʦʷʚʣʷʶʪ ʢʘʢ ʢʠʩʣʦʪʥʳʝ, ʪʘʢ ʠ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ. ʂʦʥʩʪʘʥʪʳ ʢʠ-
ʩʣʦʪʥʦʩʪʠ ʣʝʞʘʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 8,45 ʜʦ 10,95, ʘ ʢʦʥʩʪʘʥʪʳ ʦʩʥʦʚʥʦʩʪʠ – ʦʪ 7,5 ʜʦ 12,6. 

ʊʘʙʣʠʮʘ 1.  
ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ lg ɻɻɸ ʩ ʢʦʥʩʪʘʥʪʘʤʠ ʠʦʥʠʟʘʮʠʠ ʘʤʠʜʦʚ N-ʘʮʠʣ-5-

ʛʘʣʦʛʝʥʧʨʦʠʟʚʦʜʥʳʭ ʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ 
 

ˉ 
ʧ/ʧ ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝ-

ʣʷʮʠʠ 
ʏʠʩʣʦ ʩʦʝʜʠ-

ʥʝ-ʥʠʡ 
1. lg ɻɻɸ= – 0,3188 ʨʂʘ + 4,0595 0,701 13 
2. lg ɻɻɸ= 0,1718 ʨʂʚ  – 3,3669 0,588 13 
3. lg ɻɻɸ= 0,4379   + 1,2409 ʨʂʚ – 4,5977 0,608 13 

 
ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ  ʠ ʩʪʨʦʝʥʠʝʤ 

ʘʤʠʜʦʚ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʴ ʢʦʥʩʪʘʥʪ ʢʠ-
ʩʣʦʪʥʦʩʪʠ ʠ ʦʩʥʦʚʥʦʩʪʠ ʩ ɻɻɸ ʧʦ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʍʵʥʯʘ [1]. 

ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʫʨʘʚʥʝʥʠʷʤ ɻɻɸ ʣʠʥʝʡʥʦ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʧʦʩʦʙʥʦʩʪʠ ʘʤʠʜʦʚ 
ʢ ʠʦʥʠʟʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʤʦʛʫ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʨʠʝʥʪʠ-
ʨʦʚʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ɻɻɸ ʚ ʨʷʜʫ ʧʨʦʠʟʚʦʜʥʳʭ N-ʟʘʤʝʱʝʥʥʳʭ ʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ.  
 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʍʵʥʯ ʂ. ʆʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʩʪʨʫʢʪʫʨʘ – ʘʢʪʠʚʥʦʩʪʴ 
(ʂʉʉɸ) ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʣʝʢʘʨʩʪʚ: ʆʙʟʦʨ/ʂ.ʍʵʥʯ//ʍʠʤ.-ʬʘʨʤ.ʞʫʨʥ. – 1980. - ˉ1. – ʩ.15 
– 30. 

2. ɸʥʜʨʶʢʦʚ ʂ.ɺ ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʢʦʥʩʪʘʥʪ ʠʦʥʠʟʘʮʠʠ ʚ ʨʷʜʫ ʟʘʤʝʱʝʥʥʳʭ 
ʘʤʠʜʦʚ ʠ ʛʠʜʨʘʟʠʜʦʚ N-ʘʮʠʣ-5-ʙʨʦʤ(3,5-ʜʠʙʨʦʤ) ʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʢʚʘʥʪʦʚʦʛʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. /ʂ.ɺ. ɸʥʜʨʶʢʦʚ, ʃ.ʄ. ʂʦʨʢʦʜʠʥʦʚʘ, ʆ.ɹ. ʂʨʝʤʣʝʚʘ [ʠ 
ʜʨ.] // ʍʠʤ. – ʬʘʨʤ. ʞʫʨʥ. – 2009. - ˉ 4. – ʩ. 3 – 6. 

3. ɽʥʜʘʣʴʮʝʚʘ ʆ.ʉ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʨʫʢʪʫʨʘ-ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʷʜʫ N-ʘʮʠʣʟʘʤʝʱʝʥʥʳʭ ʘʥʪʨʘʥʠʣʦʚʳʭ ʢʠʩʣʦʪ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʘʥʪ ʠʦʥʠʟʘʮʠʠ. / 
ʆ.ʉ. ɽʥʜʘʣʴʮʝʚʘ, ʃ.ʄ. ʂʦʨʢʦʜʠʥʦʚʘ, ʆ.ɹ. ʂʨʝʤʣʝʚʘ, ʆ.ʃ. ɺʠʟʛʫʥʦʚʘ.// ʉʦʚʨʝʤʝʥʥʳʝ 
ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. – 2012. – ˉ 3; URL:http://www.science-education.ru/103 – 
6320. 

4. ʂʨʝʰʢʦʚ ɸ.ʇ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʭʠʤʠʷ ʥʝʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ. /ɸ.ʇ. ʂʨʝʰʢʦʚ. – ʄ.: ʍʠʤʠʷ, 
1982. – ʩ. 118 – 126.  
 
 
ʂʫʟʥʝʮʦʚ ɸ.ʉ., ʇʫʣʠʥʘ ʅ.ɸ., ʅʦʚʠʢʦʚʘ ɺ.ɺ., ʆʜʝʛʦʚʘ ʊ.ʌ., ɻʫʜʠʣʠʥʘ ʅ.ɸ.  

ʉʀʅʊɽɿ ʀ ʀʉʉʃɽɼʆɺɸʅʀɽ ʇʈʆʊʀɺʆʄʀʂʈʆɹʅʆʁ ɸʂʊʀɺʅʆʉʊʀ  
ɸɼɸʄɸʅʊɸʅʆʀʃʄɽʊʀʃɽʅɻʀɼʈɸɿʆʅʆɺ ʇʈʆʀɿɺʆɼʅʓʍ  

ɸʎʀʃʇʀʈʆɺʀʅʆɻʈɸɼʅʓʍ ʂʀʉʃʆʊ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 
ɸʮʠʣʧʠʨʦʚʠʥʦʛʨʘʜʥʳʝ ʢʠʩʣʦʪʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʴʶ. ʈʘʥʝʝ ʠʟʫʯʝʥʘ ʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴ-
ʥʘʷ, ʘʥʘʣʴʛʝʪʠʯʝʩʢʘʷ, ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʠ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʠ [1,2]. ɺʳʷʚʣʝʥʘ 
ʟʘʚʠʩʠʤʦʩʪʴ «ʩʪʨʫʢʪʫʨʘ-ʘʢʪʠʚʥʦʩʪʴ» ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ ʩʦʝʜʠʥʝʥʠʡ ʘʨʦʠʣ ʠ ʛʝʪʘʨʠʣʧʠ-
ʨʦʚʠʥʦʛʨʘʜʥʳʭ ʢʠʩʣʦʪ [3]. ʆʜʥʘʢʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʛʠʜʨʘ-
ʟʦʥʦʧʨʦʠʟʚʦʜʥʳʭ ʘʮʠʣʧʠʨʦʚʠʥʦʛʨʘʜʥʳʭ ʢʠʩʣʦʪ, ʯʪʦ ʠ ʷʚʠʣʦʩʴ ʮʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ. ʇʨʝʜ-
ʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʚʚʝʩʪʠ ʘʜʘʤʘʥʪʠʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʚ ʢʘʯʝʩʪʚʝ ʬʘʨʤʘʢʦʬʦʨʘ ʚ ʤʘʪʨʠʮʫ ʘʮʠʣ-
ʧʠʨʦʚʠʥʦʛʨʘʜʥʦʡ ʢʠʩʣʦʪʳ. 
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ʅʘʤʠ ʧʦʣʫʯʝʥʳ 2-(3-R’ʘʜʘʤʘʥʪʘʥʦʠʣ)ʤʝʪʠʣʝʥʛʠʜʨʘʟʦʥʦ-4-ʘʨʠʣ-4-ʦʢʩʦʙʫʪ-2-ʝʥʦʚʳʝ 
ʢʠʩʣʦʪʳ (3ʘ-ʜ) ʨʝʘʢʮʠʝʡ ʜʠʘʟʘ-ɺʠʪʪʠʛʘ ʪʨʠʬʝʥʠʣʬʦʩʬʘʟʠʥʦʚ 3-R’ʘʜʘʤʘʥʪʘʥʦʠʣʜʠʘʟʦʤʝʪʘʥʘ 
(2ʘ,ʙ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʮʠʣʧʠʨʦʚʠʥʦʛʨʘʜʥʦʡ ʢʠʩʣʦʪʦʡ (1ʘ-ʚ,ʜ-ʝ). 2-(3-
R’ɸʜʘʤʘʥʪʘʥʦʠʣ)ʤʝʪʠʣʝʥʛʠʜʨʘʟʦʥʦ-5-ʘʨʠʣʬʫʨʘʥ-3-ʦʥʳ (5ʘ,ʙ). ʠ 2-
ʘʜʘʤʘʥʪʘʥʦʠʣʤʝʪʠʣʝʥʛʠʜʨʘʟʦʥʦ-4-ʙʝʥʟʦʠʣ-5-ʬʝʥʠʣʬʫʨʘʥ-3-ʦʥ (5ʚ) ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʥʘʤʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʬʦʩʬʘʟʠʥʦʚ (2ʘ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʫʨʘʥ-2,3-ʜʠʦʥʘʤʠ (4ʘ-ʚ) (ʉʭʝʤʘ 1). 

ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʇʄɸ) ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 
ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʤ/ʦ) St. aureus ɸʊʉʉ 6538-ʈ ʠ E. coli ɸʊʉʉ 25922 ʦʧʨʝʜʝ-
ʣʷʣʠ ʤʝʪʦʜʦʤ ʜʚʫʢʨʘʪʥʳʭ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʄʠʢʨʦʙʥʘʷ 
ʥʘʛʨʫʟʢʘ ʩʦʩʪʘʚʠʣʘ 2,5 × 105 ʤʠʢʨʦʙʥʳʭ ʪʝʣ /  ʤʣ.  ʋʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 18-20  
ʯʘʩʦʚ ʪʝʨʤʦʩʪʘʪʠʨʦʚʘʥʠʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ºʉ. ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝ-
ʣʷʣʠ ʤʠʥʠʤʘʣʴʥʳʝ ʠʥʛʠʙʠʨʫʶʱʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʄʀʂ) ʚ ʤʢʛ/ʤʣ. ʇʨʝʧʘʨʘʪʘʤʠ ʩʨʘʚʥʝʥʠʷ 
ʩʣʫʞʠʣʠ ʵʪʘʢʨʠʜʠʥ, ʭʣʦʨʛʝʢʩʠʜʠʥ ʠ ʜʠʦʢʩʠʜʠʥ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 ʉʭʝʤʘ 1. 

 
 
ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʛʠʜʨʘʟʦʥʳ 3ʘ,ʚ, ʩʦʜʝʨʞʘʱʠʝ 

4-ʘʨʠʣʧʠʨʦʚʠʥʦʛʨʘʥʳʡ ʬʨʘʛʤʝʥʪ, ʥʦ ʥʝ ʜʦʩʪʠʛʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʣʦʨʛʝʢʩʠʜʠʥʘ ʠ ʜʠʦʢʩʠʜʠʥʘ. 
ɺʚʝʜʝʥʠʝ ʘʪʦʤʘ ʭʣʦʨʘ ʚ ʧʦʣʦʞʝʥʠʝ 3 ʘʜʘʤʘʥʪʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʫʩʠ-
ʣʝʥʠʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʩʦʝʜʠʥʝʥʠʝ 3ʜ). 
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ 11-03-00882-ʘ) 

ʊʘʙʣʠʮʘ 1. 
ʉʦʝʜʠʥʝʥʠʝ ʄʀʂ, ʤʢʛ/ʤʣ ʉʦʝʜʠʥʝʥʠʝ ʄʀʂ, ʤʢʛ/ʤʣ 

St. aureus/ E.coli St. aureus/ E.coli 
3ʘ 62,5/1000 5ʙ 125/500 
3ʙ ʥ/ʘ /1000 5ʚ 500/1000 
3ʚ 31,2 /500 ʕʪʘʢʨʠʜʠʥ 500/2000 
3ʛ 250/1000 ʍʣʦʨʛʝʢʩʠʜʠʥ 125/125 
3ʜ 250/500 ɼʠʦʢʩʠʜʠʥ 62/62 
5ʘ 125/500   
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʉʠʥʪʝʟ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʦʣʝʡ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʘʤʠʥʦʚ ʠ ʛʝʪʝʨʠʣʘʤʠʜʦʚ 

ʥʘ ʦʩʥʦʚʝ 4-ʘʨʠʣ-2,4-ʜʠʦʢʩʦʙʫʪʘʥʦʚʳʭ ʢʠʩʣʦʪ / ʅ.ɸ. ʇʫʣʠʥʘ, ɺ.ɺ. ɿʘʣʝʩʦʚ, ɺ.ɺ. ʖʰʢʦʚ [ʠ 
ʜʨ.]  // ɺʦʧʨ. ʙʠʦʣ., ʤʝʜ. ʠ ʬʘʨʤ. ʭʠʤʠʠ. – 2008. – ˉ2. – ʉ. 37-40. 

2. ʉʠʥʪʝʟ, ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʘʷ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠ-
ʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ N-ʛʝʪʘʨʠʣʘʤʠʜʦʚ 4-ʘʨʠʣ-2-ʛʠʜʨʦʢʩʠ-4-ʦʢʩʦ-2-ʙʫʪʝʥʦʚʳʭ ʢʠʩʣʦʪ / ʅ.ɸ. ʇʫ-
ʣʠʥʘ, ʌ.ɺ. ʉʦʙʠʥ, ɸ.ʀ. ʂʨʘʩʥʦʚʘ [ʠ ʜʨ.] // ʍʠʤ.-ʬʘʨʤ. ʞʫʨʥ. – 2011. –ʊ.45, ˉ5. – ʉ. 124-127. 

3. ʆʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʧʦʠʩʢʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʨʷʜʫ ʧʨʦʠʟʚʦʜ-
ʥʳʭ 4-R-2-ʛʠʜʨʦʢʩʠ-4-ʦʢʩʦ-2-ʙʫʪʝʥʦʚʳʭ ʢʠʩʣʦʪ / ʂʫʟʥʝʮʦʚ ɸ.ʉ., ʉʦʙʠʥ ʌ.ɺ., ʂʦʞʫʭʘʨʴ 
ɺ.ʖ., ʇʫʣʠʥʘ ʅ.ɸ. // ɻʣʦʙʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ. – 2013, ˉ4. – ʉ. 8-11. 

4. ʌʠʩʝʥʢʦ ɺ.ʇ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ (ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ 
ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ / ɺ.ʇ. ʌʠʩʝʥʢʦ. – ʄ.: ʈʝʤʝʜʠʫʤ, 2000. – ʉ. 264-273. 

 
 

ʂʫʪʷʢʦʚ ɺ.ɸ.1,2, ʉʘʣʤʠʥʘ ɸ.ɹ.1, ʏʠʢʫʥ ɺ.ʀ.1 
ʉʀʅʊɽɿ ʀ ʌɸʈʄɸʂʆʃʆɻʀʏɽʉʂɸʗ ɸʂʊʀɺʅʆʉʊʔ  

ʄɽʊɸʃʃʆʂʆʄʇʃɽʂʉʆɺ ʎʀʅʂɸ 
1ɻɹʆʋ ɺʇʆ ʂʨʘʩɻʄʋ ʠʤʝʥʠ ʧʨʦʬ. ɺ.ʌ. ɺʦʡʥʦ-ʗʩʝʥʝʮʢʦʛʦ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, 

ʛ.ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
2ʂɻɹʋɿ «ʂʨʘʩʥʦʷʨʩʢʦʝ ʢʨʘʝʚʦʝ ɹʶʨʦ ʩʫʜʝʙʥʦ-ʤʝʜʠʮʠʥʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ»,  

ʛ.ʂʨʘʩʥʦʷʨʩʢ, ʈʦʩʩʠʷ 
 
ʇʨʠʤʝʥʝʥʠʝ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʤʝʜʠʮʠʥʝ («Elemental Medicine») ʷʚʣʷʝʪʩʷ 

ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʝʡʩʷ ʦʙʣʘʩʪʴʶ. ɼʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʭʠʤʠʠ ʠʤʝʶʪ 
ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʠʟʘʡʥʘ ʩʦʝʜʠʥʝʥʠʡ, ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʥʳʭ ʧʦʙʦʯʥʳʭ 
ʵʬʬʝʢʪʦʚ ʠ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ [10]. 

ɿʥʘʯʠʤʳʤ ʩʦʙʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʥʠʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ ʨʦʣʠ ʢʦʤʧʣʝʢʩʦʚ ʤʝʪʘʣʣʦʚ 
ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠ ʪʝʨʘʧʠʠ. ʄʥʦʛʠʝ ʠʟ ʢʦʤʧʣʝʢʩʦʚ ʠ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʤʦ-
ʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʝʪʦʢʩʠʢʘʮʠʠ ʧʨʠ ʦʪ-
ʨʘʚʣʝʥʠʠ ʤʝʪʘʣʣʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʵʩʩʝʥʮʠʘʣʴʥʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʮʠʥʢ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. ʉʨʝʜʠ ʩʚʦʡʩʪʚ ʠʦʥʘ ʮʠʥʢʘ ʜʣʷ ʢʘʪʘʣʠʪʠ-
ʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʬʫʥʢʮʠʡ ʚ ʙʝʣʢʘʭ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ: (ʘ) ʙʦʣʴʰʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦ ʦʪ-
ʥʦʰʝʥʠʶ ʢ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʨʝʘʢʮʠʷʤ, (ʙ) d10 ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, 
ʚ ʢʦʪʦʨʦʡ ʢʦʦʨʜʠʥʘʮʠʷ ʛʝʦʤʝʪʨʠʠ (4-6) ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʣʠʛʘʥʜʦʚ, (ʚ) ʧʦʣʷʨʠʟʫʝʤʦʩʪʴ ʠʣʠ ʞʝ-
ʩʪʢʦʩʪʴ ʩʚʷʟʝʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʝʩʧʝʯʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʘʪʦʤʦʚ ʜʦʥʦʨʦʚ; ʠ (ʛ) ʩʚʦʡʩʪʚʦ ʢʠ-
ʩʣʦʪʳ ʃʴʶʠʩʘ ʘʢʪʠʚʠʨʫʝʪ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʝ ʩʫʙʩʪʨʘʪʳ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʥʫʢʣʝʦʬʠʣʴ-
ʥʦʩʪʴ ʣʠʛʘʥʜʘ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʜʝʣʘʶʪ ʮʠʥʢ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪ.ʥ. «ʧʝʨʝʭʦʜʥʳʭ» ʤʝʪʘʣʣʦʚ 
[1]. 

ʄʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʮʠʥʢʘ ʚʦʟʤʦʞʥʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʘʪʘʣʠʟʠʨʫʝʤʳʭ ʠ ʥʝ-
ʢʘʪʘʣʠʟʠʨʫʝʤʳʭ ʨʝʘʢʮʠʡ. ʄʝʪʘʣʣʦʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʨʦʤʝʞʫ-
ʪʦʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚ ʩʠʥʪʝʟʝ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʣʝʢʫʣ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚ ʬʘʨʤʘʮʝʚ-
ʪʠʢʝ [7]. 

ʀʟ ʤʥʦʞʝʩʪʚʘ ʬʦʨʤ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢʦʤʧʣʝʢʩʳ ʩ 
ʦʩʥʦʚʘʥʠʷʤʠ ʐʠʬʬʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʭʠʤʠʠ ʦʩʥʦʚʘʥʠʡ 
ʐʠʬʬʘ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʩ ʧʦʟʠʮʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʣʝʢʫʣ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 
ʤʦʛʫʪ ʠʛʨʘʪʴ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʣʝʯʝʥʠʠ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʨʘʢ, ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩ-
ʩʪʨʦʡʩʪʚʘ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʉʦʟʜʘʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘ ʦʩʥʦʚʘʥʠʷ ʐʠʬʬʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʘʣʣʘʤʠ ʧʨʦʜʝ-
ʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʧʨʠʤʝʨʝ ʎʝʬʘʜʨʦʢʩʠʣʘ (Cefadroxil). ʀʟʫʯʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ in vitro ʧʫʪʝʤ 
ʩʨʘʚʥʝʥʠʷ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʢʦʣʦʥʠʡ Eschesrichia coli, P.aeruginos ʠ Staphylococcus 
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aureus. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʧʨʦʷʚʣʷʶʪ ʙʦʣʴʰʫʶ ʘʥʪʠʙʘʢʪʝʨʠ-
ʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʠʛʘʥʜʘʤʠ ʠ «ʨʦʜʠʪʝʣʴʩʢʠʤʠ» ʘʥʪʠʙʠʦʪʠʢʘʤʠ [6]. 

ʇʦʚʳʰʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʦʨʠʝʡ ʭʝʣʘʪʠʨʦʚʘʥʠʷ: ʠʟ-
ʤʝʥʝʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʠʜʨʦʬʠʣʴʥʦʩʪʠ ʠ ʣʠʧʦʬʠʣʴʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ ʚʚʝʜʝʥʠʝʤ ʢʦʦʨʜʠʥʘ-
ʮʠʦʥʥʦʛʦ ʠʦʥʘ ʤʝʪʘʣʣʘ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʣʝʪʦʯʥʳʭ 
ʤʝʤʙʨʘʥ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʧʘ-
ʨʘʪʘ [4]. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʦ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʘʭ ʮʠʥʢʘ, ʷʚʣʷʶ-
ʱʠʭʩʷ ʧʨʝʧʘʨʘʪʘʤʠ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ɸʣʴʮʛʝʡʤʝʨʘ, ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ, ʧʨʦʪʠʚʦʩʫʜʦʨʦʞ-
ʥʳʤʠ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ, ʘʥʪʠʜʠʘʙʝʪʠʯʝʩʢʠʤʠ ʠʣʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʤʠ ʣʝʢʘʨʩʪ-
ʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʳ ʮʠʥʢʘ ʩ ʢʘʨʙʦʢʩʠʣʘʪʘʤʠ, ʪʠʦʩʝʤʠʢʘʨʙʘʟʦʥʘ-
ʤʠ, ʧʨʝʧʘʨʘʪʘʤʠ ʩʝʨʳ, ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ, ʧʨʦʠʟʚʦʜʥʳʤʠ ʠʤʠʜʘʟʦʣʘ, ʮʠʥʢ-ʧʠʨʠʪʠʦʥ ʦʙʣʘʜʘʶʪ 
ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠ ʧʨʦʪʠʚʦʬʫʥʛʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʚ 10-16 ʨʘʟ), ʯʝʤ 
ʦʙʳʯʥʳʝ ʩʦʣʠ ʮʠʥʢʘ. 

ʆʯʝʥʴ ʤʦʱʥʳʡ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʧʦʪʝʥʮʠʘʣ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʛʨʫʧʧʝ ʢʦʤʧʣʝʢʩʦʚ 
ʮʠʥʢʘ ʩ ʩʝʤʠʢʘʨʙʘʟʦʥʘʤʠ (ʩʝʣʝʥʦʩʝʤʠʢʘʨʙʘʟʦʥʘʤʠ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʩʠʣʴʥʳʝ ʘʥʪʠ-
ʧʨʦʣʠʬʝʨʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ, ʜʘʞʝ ʩʠʣʴʥʝʝ, ʯʝʤ ʮʠʩʧʣʘʪʠʥʘ. ʂʦʤʧʣʝʢʩʳ ʠʥʛʠʙʠʨʫʝʪ ʧʨʦʣʠʬʝ-
ʨʘʮʠʶ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʜʝʨʞʢʠ ʬʘʟʳ S  ʢʣʝʪʦʯʥʦʛʦ ʮʠʢʣʘ,  ʧʨʠ ʵʪʦʤ IC50 
ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʢʘʨʮʠʥʦʤʳ ʕʨʣʠʭʘ ʥʠʞʝ, ʯʝʤ ʫ ʮʠʩʧʣʘʪʠʥʘ, ʯʪʦ ʜʝʣʘʝʪ 
ʠʭ ʙʝʟʦʧʘʩʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʫʜʫʱʝʛʦ [3]. 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʤʝʪʘʣʣʦʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʯʠʪʘʶʪʩʷ ʪʦʢʩʠʯʥʳ-
ʤʠ ʠʣʠ ʥʝʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʟʥʘʯʠ-
ʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʤʝʪʘʣʣʦʚ ʚ ʢʘʯʝʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ, ʪʘʢʠʭ ʢʘʢ ʨʘʢ, ʣʠʤʬʦʤʳ, ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘ-
ʙʦʣʝʚʘʥʠʷ, ʚʦʩʧʘʣʝʥʠʷ, ʜʠʘʙʝʪ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. ʇʝʨʝʭʦʜʥʳʝ ʤʝʪʘʣʣʳ ʠʤʝʶʪ 
ʨʘʟʣʠʯʥʳʝ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ ʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷ-
ʞʝʥʥʳʤʠ ʤʦʣʝʢʫʣʘʤʠ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʧʨʠ ʨʘʟʨʘʙʦʪ-
ʢʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʫʥʠʢʘʣʴʥʳʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ 
ʚʦʟʤʦʞʥʦʩʪʠ [8]. 

ʄʝʪʘʣʣʦʢʦʤʧʣʝʢʩʳ ʮʠʥʢʘ ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʙʦʣʝʟʥʠ ʄʝʥʢʝ, ʚ ʜʝʨʤʘ-
ʪʦʣʦʛʠʠ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʬʦʪʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ, ʣʝʯʝʥʠʠ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʇʨʠ ʧʦʠʩʢʝ 
ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʣʝʯʝʥʠʶ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʤʧʣʝʢʩʳ ʚʘʥʘʜʠʷ 
(ʙʠʩ-(allixinato)-ʦʢʩʦʚʘʥʘʜʠʡ (IV) ʠ ʮʠʥʢʘ (ʙʠʩ-(allixinato)-ʮʠʥʢ (II), (ʙʠʩ-(thioallixin-N-ʤʝʪʠʣ) 
ʮʠʥʢ (II) ʦʢʘʟʳʚʘʶʪ ʠʥʩʫʣʠʥʦʧʦʜʦʙʥʳʡ ʵʬʬʝʢʪ in vitro ʠ in vivo [5]. 

ʇʝʨʩʧʝʢʪʠʚʥʳ ʢʦʤʧʣʝʢʩʳ ʮʠʥʢʘ ʜʣʷ ʣʝʯʝʥʠʷ ɺʀʏ-ʠʥʬʝʢʮʠʠ. ʋʨʦʚʝʥʴ ʘʥʪʠ-ɺʀʏ ʘʢ-
ʪʠʚʥʦʩʪʠ,  ʧʨʦʷʚʣʷʝʤʦʡ ʢʦʤʧʣʝʢʩʘʤʠ ʤʝʪʘʣʣʦʚ,  ʙʳʣ ʪʘʢʠʤ:  Zn>  Ni>  Cu>  ʉʦ>  Pd  ʚ ʧʦʨʷʜʢʝ 
ʫʙʳʚʘʥʠʷ [11]. 

ʇʨʦʚʝʜʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʘʥʘʣʴʛʝʟʠʨʫʶʱʝʝ, ʧʨʦʪʠ-
ʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠ ʘʥʪʠʪʨʦʤʙʦʪʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʘ, ʧʦʥʠʞʝʥʥʘʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʘʷ ʪʦʢ-
ʩʠʯʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ Zn (II) - aspirinate ʯʝʤ ʘʩʧʠʨʠʥ, ʧʦʚʳʰʝʥʥʘʷ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴ Zn (II) - 
ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʩʧʠʨʠʥʦʤ [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 
ʩʦʝʜʠʥʝʥʠʡ. ɸʢʪʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ 
ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʦʥʘʤʠ ʤʝʪʘʣʣʘ. ʉʫʱʝʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʦʡ ʤʦʣʝʢʫʣʳ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʥʳʤʠ ʩʚʦʡ-
ʩʪʚʘʤʠ. ʆʙʥʘʜʝʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʤʝʪʘʣ-
ʣʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
[9]. 
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ɻɹʆʋ ɺʇʆ ʇʄʌʀ - ʬʠʣʠʘʣ ɺʦʣʛɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ,  

ʛ.ʇʷʪʠʛʦʨʩʢ, ʈʦʩʩʠʷ 
 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-
ʨʘʮʠʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʧʦʠʩʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤʠ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʩʧʦ-
ʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɼʦʩʪʠʯʴ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦ ʚʩʝʭ 
ʘʩʧʝʢʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʷʭ  ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʠ-
ʪʝʣʝʡ ʧʨʦʜʫʢʮʠʝʡ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʢʘʯʝʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ  ʉʠʩʪʝ-
ʤʳ ʄʝʥʝʜʞʤʝʥʪʘ ʂʘʯʝʩʪʚʘ (ʉʄʂ) ʥʘ ʙʘʟʝ ʧʦʩʪʦʷʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
ʩʪʘʥʜʘʨʪʦʚ ISO ʩʝʨʠʠ 9000 [2]. ɺ ʨʦʩʩʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʩʝʨʪʠʬʠʢʘʮʠʠ  ʩʪʘʥʜʘʨʪʳ, ʚʭʦʜʷʱʠʝ ʚ 
ʩʝʨʠʶ ISO 9000, ʠʤʝʶʪ ʘʥʘʣʦʛʠ ʚ ʚʠʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈ ʀʉʆ 9000:2008, 
ɻʆʉʊ ʈ ʀʉʆ 9001:2008  ʠ  ɻʆʉʊ ʈ ʀʉʆ 9004:2009. ɼʦʢʫʤʝʥʪʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʧʨʦʚʝ-
ʜʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʡ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʩʫʱʝʩʪʚ-
ʣʷʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘ-
ʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʩʝʨʪʠʬʠʢʘʪ, 
ʚʳʜʘʥʥʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʨʛʘʥʦʤ ʧʦ ʩʝʨʪʠʬʠʢʘʮʠʠ.  

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʨʳʥʢʘ ʈʦʩʩʠʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘ ʨʝʛʠʦ-
ʥʘʣʴʥʦʤ ʨʳʥʢʝ ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʩʪʘ-
ʙʠʣʴʥʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʞʠʜʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʉ ʵʪʦʡ ʮʝ-
ʣʴʶ ʜʝʧʘʨʪʘʤʝʥʪʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʚʥʝʜʨʝʥʘ ʉʠʩʪʝʤʘ 
ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ «ʌʘʨʤʢʦʥʪʨʦʣʴ»  (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʦʪ 21.06.2011ʛ. 
ʚʳʜʘʥʦ ʌʝʜʝʨʘʣʴʥʳʤ ʘʛʝʥʪʩʪʚʦʤ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʤʝʪʨʦʣʦʛʠʠ). 
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ɺ ʭʦʜʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʉʠʩ-
ʪʝʤʳ ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ «ʌʘʨʤʢʦʥʪʨʦʣʴ» ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʥʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʬʠʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ ɹʋɿ ɺʆ «ɺʦʨʦ-
ʥʝʞʩʢʠʡ ʮʝʥʪʨ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ» (ʎʂʂ ʠ ʉʃʉ) ʧʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ, ʚʢʣʶʯʘʶʱʠʡ 2011-2012 ʛʛ. ʠ ʷʥʚʘʨʴ-ʩʝʥʪʷʙʨʴ 2013 ʛ., ʠ 
ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʳʜʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʧʦ ʉʠʩʪʝʤʝ «ʌʘʨʤʢʦʥʪʨʦʣʴ» ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ 
ʧʝʨʠʦʜ. 

 ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥ-
ʥʳʭ (ʅʃʇ) ʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʭ (ʌʃʇ) ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʫʢʘʟʳʚʘʶʪ ʥʘ  ʠʭ ʫʩʪʦʡʯʠʚʫʶ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʠ ʥʘ-
ʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʊʘʢ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʧʘʨʘʪʦʚ ʚ 2012 ʛ. ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 26%  ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ, ʘ ʵʪʦʪ ʞʝ ʧʦ-
ʢʘʟʘʪʝʣʴ ʟʘ ʷʥʚʘʨʴ-ʩʝʥʪʷʙʨʴ 2013 ʛ.  ʫʤʝʥʴʰʠʣʩʷ ʥʘ 69% ʦʪʥʦʩʠʪʝʣʴʥʦ 2012 ʛ. ʆʪʨʠʮʘʪʝʣʴʥʘʷ 
ʪʝʥʜʝʥʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ:  
ʚ 2012 ʛ. ʠ ʚ 2013 ʛ. ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘ ʪʨʠ  ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2011 ʛ. 

 
 

ʈʠʩʫʥʦʢ 1.  ʄʦʥʠʪʦʨʠʥʛ ʥʝʜʦʙʨʦʢʘʯʝʩʪʚʝʥ-
ʥʳʭ (ʅʃʇ) ʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʭ (ʌʃʇ) 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʥʘ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ɺʦʨʦʥʝʞʩʢʦʡ  ʦʙ-

ʣʘʩʪʠ ʚ 2011-2013ʛʛ. 
 
 
ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ,  ʯʪʦ 

ʦʙʲʝʢʪʘʤʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʉʠʩʪʝʤʝ ʷʚʣʷʶʪʩʷ ʉʄʂ ʦʨʛʘʥʠʟʘʮʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʦʨʦʪʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ, ʘʥʘʣʠʟ ʜʠʥʘʤʠ-
ʢʠ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʧʦ ʉʠʩʪʝʤʝ «ʌʘʨʤʢʦʥʪʨʦʣʴ» ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʦʪ-
ʜʝʣʴʥʦ ʧʦ ʦʧʪʦʚʦʤʫ, ʨʦʟʥʠʯʥʦʤʫ ʟʚʝʥʴʷʤ ʠ ʤʝʜʠʮʠʥʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 
ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ  ʚʳʜʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʟʘ 2011-2013ʛʛ.  ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠʤʝʶʪ 
ʨʦʟʥʠʯʥʳʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ (65%, ʠʣʠ 103 ʩʝʨʪʠʬʠʢʘʪʘ ʠʟ 158), ʤʝʥʴʰʝ ʩʝʨ-
ʪʠʬʠʢʘʪʦʚ ʙʳʣʦ ʚʳʜʘʥʦ ʤʝʜʠʮʠʥʩʢʠʤ ʦʨʛʘʥʠʟʘʮʠʷʤ  (27% , ʠʣʠ 43) ʠ ʦʧʪʦʚʳʤ ʬʘʨʤʘʮʝʚʪʠ-
ʯʝʩʢʠʤ ʢʦʤʧʘʥʠʷʤ (8%, ʠʣʠ 12). ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʚ 
ʨʘʟʨʝʟʝ 2011- 2013 ʛʛ. (ʨʠʩ. 2) ʚʳʷʚʠʣ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ 2012 ʛ. ʚ 2,4 ʨʘʟʘ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. 
 

 
ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʢʦʣʠʯʝʩʪʚʘ ʚʳʜʘʥʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ ʧʦ ʉʠʩʪʝʤʝ «ʌʘʨʤ-

ʢʦʥʪʨʦʣʴ» ʟʘ 2011-2013ʛʛ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 
ʉʠʩʪʝʤʳ ʜʦʙʨʦʚʦʣʴʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ «ʌʘʨʤʢʦʥʪʨʦʣʴ»  ʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʦʙʨʘʱʝʥʠʷ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʫʨʦʚʥʝ. 
 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʄʦʰʢʦʚʘ JI.B. ʄʝʥʝʜʞʤʝʥʪ ʢʘʯʝʩʪʚʘ ʚ ʘʧʪʝʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ / JI.B. ʄʦʰʢʦʚʘ // ʅʦʚʘʷ 
ʘʧʪʝʢʘ. - ˉ 5 - 2007. - ʉ. 13. 
2.  ʅʠʢʠʪʠʥ ɺ.ɸ. ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʥʘ ʙʘʟʝ ʩʪʘʥʜʘʨʪʦʚ ʀʉʆ 9000:2000 /ɺ.ɸ. ʅʠʢʠʪʠʥ, 
ɺ.ɺ. ʌʠʣʦʥʯʝʚʘ.  ʉʇʙ.:  ʇʠʪʝʨ. - 2005. - 126 ʩ. 

 
 

ʃʝʥʠʮʢʘʷ ɽ.ɹ., ʗʢʦʚʣʝʚʘ ʃ.ɺ. 
ʀɿʋʏɽʅʀɽ ɸʅɸʃʔɻɽʊʀʏɽʉʂʆʁ ʀ ɸʅʊʀʕʂʉʉʋɼɸʊʀɺʅʆʁ ɸʂʊʀɺʅʆʉʊʀ 

ʉʋɹʉʊɸʅʎʀʀ ɻʃʖʂʆʈʀɹʀʅɸ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 
 ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʙʩʪʘʥʮʠʠ ʛʣʶʢʦʨʠʙʠʥʘ ʙʳʣʘ ʚʳʙʨʘʥʘ 
ʤʦʜʝʣʴ ʫʢʩʫʩʥʦ-ʢʠʩʣʳʭ ʢʦʨʯʝʡ ʫ ʢʨʳʩ [1], ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʩʠʥ-
ʪʝʟ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʤʝʜʠʘʪʦʨʦʚ ʙʦʣʠ (ʙʨʘʜʠʢʠʥʠʥʘ, ʛʠʩʪʘʤʠʥʘ, ʩʝʨʦʪʦʥʠʥʘ, ʧʨʦʩʪʘʛʣʘʥʜʠ-
ʥʦʚ) ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ ʥʦʮʠʮʝʧʪʠʚʥʦʡ ʨʝʘʢʮʠʠ [2]. 
 ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 30 ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩ ʤʘʩʩʦʡ 180-200 ʛ ʧʦ 10 ʞʠ-
ʚʦʪʥʳʭ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʂʦʨʯʠ ʚʳʟʳʚʘʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʤ ʚʚʝʜʝʥʠʝʤ 0,75% ʨʘʩʪʚʦʨʘ ʫʢ-
ʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʜʦʟʝ 1 ʤʣ/100 ʛ ʤʘʩʩʳ ʪʝʣʘ ʯʝʨʝʟ 1 ʯʘʩ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝ-
ʧʘʨʘʪʘ ʚ ʜʦʟʘʭ 50 ʠ 100 ʤʛ/ʢʛ. ʇʦʜʩʯʝʪ ʯʠʩʣʘ ʢʦʨʯʝʡ ʥʘʯʠʥʘʣʠ ʩʧʫʩʪʷ 15 ʤʠʥʫʪ ʠ ʧʨʦʚʦʜʠʣʠ 
ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ. ɸʥʘʣʴʛʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʳʨʘʞʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 
ʩʧʦʩʦʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʩʥʠʞʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʯʝʡ ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʢʦʥʪʨʦʣʴʥʦʡ.  
 ʆʧʳʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʙʩʪʘʥʮʠʠ ʛʣʶʢʦʨʠʙʠʥʘ ʧʨʦʚʦ-
ʜʠʣʠ ʥʘ ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ ʤʘʩʩʦʡ 200-250 ʛ ʧʦ 6 ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ ʩ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʝʤ ʤʦʜʝʣʠ ʦʩʪʨʦʛʦ ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘ. ʆʪʝʢ ʚʳʟʳʚʘʣʠ ʩʫʙʧʣʘʥʘʨʥʳʤ ʚʚʝʜʝʥʠʝʤ ʚ 
ʧʨʘʚʫʶ ʟʘʜʥʶʶ ʣʘʧʫ 0,1 ʤʣ 1% ʨʘʩʪʚʦʨʘ ʢʘʨʨʘʛʝʥʠʥʘ [3]. ʀʟʫʯʘʝʤʫʶ ʩʫʙʩʪʘʥʮʠʶ ʚʚʦʜʠʣʠ 
ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦ ʟʘ 1 ʯʘʩ ʜʦ ʠʥʲʝʢʮʠʠ ʬʣʦʛʦʪʨʦʧʥʦʛʦ ʘʛʝʥʪʘ. ʂʦʥʪʨʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ ʧʦʣʫ-
ʯʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ɺʝʣʠʯʠʥʫ ʦʪʝʢʘ ʠʟʤʝʨʷʣʠ ʩ ʧʦʤʦʱʴʶ ʦʥʢʦʤʝʪʨʘ ʧʦ 
ɸ.ʉ.ɿʘʭʘʨʝʚʩʢʦʤʫ [4] ʯʝʨʝʟ 3 ʯʘʩʘ. ɸʥʪʠʵʢʩʩʫʜʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ 
ʩʪʝʧʝʥʠ ʫʤʝʥʴʰʝʥʠʷ ʦʪʝʢʘ ʫ ʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʠ ʚʳʨʘʞʘʣʠ ʚ 
ʧʨʦʮʝʥʪʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʘʣʴʛʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʫʙʩʪʘʥʮʠʠ ʛʣʶʢʦʨʠʙʠʥʘ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1, ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʟʫʯʘʝʤʘʷ ʩʫʙʩʪʘʥʮʠʷ ʛʣʶʢʦʨʠʙʠʥʘ ʧʨʦ-
ʷʚʣʷʝʪ ʚʳʨʘʞʝʥʥʫʶ ʘʥʘʣʴʛʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʕɼ50=80,5 ʤʛ/ʢʛ), ʢʦʪʦʨʘʷ ʚʦʟʨʘʩʪʘʝʪ ʩ 
ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʟʳ. 
 ʂʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 
ʪʘʙʣʠʮʝ 2, ʩʫʙʩʪʘʥʮʠʷ ʛʣʶʢʦʨʠʙʠʥʘ ʧʨʦʷʚʣʷʝʪ ʩʣʘʙʫʶ ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʜʦʟʝ 
20 ʤʛ/ʢʛ. ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʜʦʟʳ ʵʬʬʝʢʪ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 
ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʫʙʩʪʘʥʮʠʠ ʛʣʶʢʦʨʠʙʠʥʘ ʫʛʥʝʪʘʪʴ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚʫʶ ʬʘʟʫ ʚʦʩʧʘʣʝʥʠʷ, ʢʦ-
ʪʦʨʘʷ ʧʨʠʩʫʱʘ ʠʥʛʠʙʠʪʦʨʘʤ ʮʠʢʣʦʦʢʩʠʛʝʥʘʟʳ [5]. ɺʦʟʤʦʞʥʦ, ʤʝʭʘʥʠʟʤ ʘʥʪʠʵʢʩʩʫʜʘʪʠʚʥʦʛʦ 
ʜʝʡʩʪʚʠʷ ʩʫʙʩʪʘʥʮʠʠ ʛʣʶʢʦʨʠʙʠʥʘ ʩʚʷʟʘʥ ʩ ʫʛʥʝʪʝʥʠʝʤ ʜʨʫʛʠʭ ʤʝʜʠʘʪʦʨʦʚ ʚʦʩʧʘʣʝʥʠʷ. ɼʣʷ 
ʫʪʦʯʥʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ 
ʜʨʫʛʠʭ ʤʦʜʝʣʷʭ (ʜʝʢʩʪʨʘʥʦʚʦʛʦ, ʩʝʨʦʪʦʥʠʥʦʚʦʛʦ, ʛʠʩʪʘʤʠʥʦʚʦʛʦ, ʟʠʤʦʟʘʥʦʚʦʛʦ, ʘʝʨʦʩʠʣʴʥʦ-
ʛʦ) ʚʦʩʧʘʣʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 1  
ɸʥʘʣʴʛʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʫʙʩʪʘʥʮʠʠ ʛʣʶʢʦʨʠʙʠʥʘ 

ˉ ʋʩʣʦʚʠʷ ɼʦʟʘ, ʂʦʣʠʯʝʩʪʚʦ ɸʥʘʣʴʛʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʧ/ʧ ʦʧʳʪʘ ʤʛ/ʢʛ ʢʦʨʯʝʡ % ʕɼ50, ʤʛ/ʢʛ 
1. ʂʦʥʪʨʦʣʴ - 32,67±0,84 - - 
2. ʉʫʙʩʪʘʥʮʠʷ 50 19,0±1,12* 41,8 80,5 
3. ʛʣʶʢʦʨʠʙʠʥʘ 100 14,67±0,84* 55,1 (55,5·103,0) 

  ʇʨʠʤʝʯʘʥʠʝ. * - ʦʪʢʣʦʥʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ, ʨ¢0,05. 
ʊʘʙʣʠʮʘ 2 

ɸʥʪʠʵʢʩʩʫʜʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʫʙʩʪʘʥʮʠʠ ʛʣʶʢʦʨʠʙʠʥʘ  
ʥʘ ʤʦʜʝʣʠ ʦʩʪʨʦʛʦ ʢʘʨʨʘʛʝʥʠʥʦʚʦʛʦ ʦʪʝʢʘ ʫ ʢʨʳʩ 

ʇʨʝʧʘʨʘʪ ɼʦʟʘ, ʤʛ/ʢʛ ɺʝʣʠʯʠʥʘ ʦʪʝʢʘ,  
ʫʩʣ.ʝʜ. 

ɸʥʪʠʵʢʩʩʫʜʘʪʠʚʥʘʷ  
ʘʢʪʠʚʥʦʩʪʴ, % 

ʂʦʥʪʨʦʣʴ - 29,30±1,37  
ʉʫʙʩʪʘʥʮʠʷ  20 19,30±1,15* 34,1 
ʛʣʶʢʦʨʠʙʠʥʘ 50 22,30±1,67* 23,8 
 100 24,20±4,11 17,4 

  ʇʨʠʤʝʯʘʥʠʝ.* - ʦʪʢʣʦʥʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʪʨʦʣʶ, ʨ¢0,05. 
  
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʙʩʪʘʥʮʠʷ ʛʣʶʢʦʨʠʙʠʥʘ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ ʘʥʘʣʴʛʝʪʠʯʝʩʢʠʤ 
ʜʝʡʩʪʚʠʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʟʠʪʠʚʥʦʡ ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʫʙʩʪʘʥʮʠʠ, 
ʢʦʪʦʨʘʷ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʘʥʪʠʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘ-
ʨʘʪʘ. 
 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. Niemegeers C.Z.E., Van Brugsen I.A.A., Janssen P.A.I. Suprofen, a potent antagonist of acetic 
aevainduced writhing in rats.// Arzneim.-Forsch. - 1975. - Vol.35. - P. 1505-1509. 
2. Brune K., Laur R. Mode of action perifecal analgesic // Arzneimiffel- Forsch.- 1984.- V. 34, N 
9a.- P. 1060-1065. 
3. ɼʦʢʣʽʥʽʯʥ  ̔ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽ .ʾ// ɿʘ ʨʝʜ. ʆ.ɺ. ʉʪʝ-
ʬʘʥʦʚʘ. – ʂʠʾʚ. – 2001. – 528. 
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5. Di Rosa M., Giround J.P., Williughby D.A. Studies on the mediators of the acute inflammatory 
response induced in rats in different siles by carrageenen and turpentine // J. Pathol. – 1971. – Vol. 
104, ˉ 15. – P. 29. 

 
 

ʃʠʧʘʪʥʠʢʦʚ ʂ.ɺ., ʂʨʘʩʥʦʚʘ ɸ.ʀ. 
ʀʅɻɸʃʗʎʀʆʅʅʓʁ ʀʅʉʋʃʀʅ: ʈɸɿʈɸɹʆʊʂɸ ʀ ʇʈʀʄɽʅɽʅʀɽ 

ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

 ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘ (ʷʥʚʘʨʴ 2011 ʛ.), ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 1-ʛʦ ʪʠʧʘ 
ʚ ʈʦʩʩʠʠ ʩʪʨʘʜʘʝʪ ʦʢʦʣʦ 300 ʪʳʩ. ʯʝʣʦʚʝʢ [6]. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʩʧʦʩʦʙʦʚ ʝʛʦ ʣʝʯʝʥʠʷ ʷʚʣʷ-
ʝʪʩʷ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʷ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʠʷ ʠʥʩʫʣʠʥʘ ʷʚ-
ʣʷʝʪʩʷ ʧʦʜʢʦʞʥʦʝ ʚʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ (ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ 
ʛʠʧʦʛʣʠʢʝʤʠʠ, ʣʠʧʦʜʠʩʪʨʦʦʬʠʠ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 
ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ ʜʦʩʪʘʚʢʠ ʠʥʩʫʣʠʥʘ, ʦʜʥʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʥʛʘʣʷʮʠʦʥʥʳʡ. 
ɽʱʸ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ ɸ. ʂʘʨʣ ʃʝʦʧʦʣʴʜ ʧʦʣʫʯʠʣ ʧʘʪʝʥʪʳ ʥʘ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʙʠʦʣʦʛʠ-
ʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʚ ʚʳʩʫʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʟʫʯʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʝʚʳʭ ʙʦʙʦʚ ʚʦʩʩʪʘʥʘʚʣʠ-
ʚʘʪʴ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʧʦʩʣʝ ʚʳʩʳʭʘʥʠʷ ʟʘ ʩʯʝʪ ʚʦʜʥʦʡ ʘʙʩʦʨʙʮʠʠ. ʀʩʧʦʣʴʟʫʷ ʟʥʘʥʠʷ, ʧʦʣʫ-
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ʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʙʝʣʢʦʚ ʚ ʚʳʩʫʰʝʥʥʳʭ ʩʦʝʚʳʭ ʙʦʙʘʭ, ɸ. ʂʘʨʣ ʃʝʦʧʦʣʴʜ 
ʨʘʟʨʘʙʦʪʘʣ ʩʧʦʩʦʙ ʩʦʭʨʘʥʝʥʠʷ ʧʝʧʪʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʥʩʫʣʠʥ, ʚ ʩʪʝʢʣʦʦʙʨʘʟʥʦʤ 
ʩʦʩʪʦʷʥʠʠ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʪʝʨʪʳ ʚ ʧʦʨʦʰʦʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 
ʪʝʨʘʧʠʠ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ [8]. 
 ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʩʧʦʩʦʙʘ ʚʚʝʜʝʥʠʷ ʠʥʩʫʣʠʥʘ ʦʙʫʩʣʦʚʣʝʥʳ ʦʛʨʦʤʥʦʡ 
ʚʩʘʩʳʚʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʘʣʴʚʝʦʣ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʦʜʥʦʤʦʤʝʥʪʥʦʝ ʚʩʘʩʳʚʘʥʠʝ ʚʩʝʡ ʜʦʟʳ ʠʥʩʫʣʠʥʘ ʚ ʢʨʦʚʴ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʡ ʮʠʨ-
ʢʫʣʷʮʠʝʡ ʠ ʚʳʩʦʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʤʝʤʙʨʘʥ [1,2]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʛʘʣʷʮʠʦʥʥʳʡ 
ʠʥʩʫʣʠʥ ʩʝʛʦʜʥʷ ʥʝ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʙʘʟʘʣʴʥʦʛʦ ʠʥʩʫʣʠʥʘ, ʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʠʥʩʫʣʠʥʦʤ 
ʢʦʨʦʪʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠ ʧʨʠʝʤʘʭ ʧʠʱʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʚ 
ʧʨʘʢʪʠʢʫ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʠʥʩʫʣʠʥʘ ʧʦʢʘ ʥʝ ʦʪʤʝʥʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʠʥʲʝʢʮʠʷʭ ʙʘʟʘʣʴʥʦ-
ʛʦ ʠʥʩʫʣʠʥʘ, ʝʩʣʠ ʚ ʵʪʦʤ ʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʴ. ʕʬʬʝʢʪ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʠʥʩʫʣʠʥʘ ʧʦʜʦʙʝʥ ʵʬ-
ʬʝʢʪʫ ʘʥʘʣʦʛʦʚ ʠʥʩʫʣʠʥʘ ʢʦʨʦʪʢʦʛʦ ʜʝʡʩʪʚʠʷ, ʭʦʪʷ ʧʨʦʬʠʣʴ ʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʝʥ, ʯʪʦ 
ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʚ ʣʝʛʢʠʭ. ɺʘʞʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʵʬʬʝʢʪʘ 
ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʠʥʩʫʣʠʥʘ ʧʨʝʜʩʢʘʟʫʝʤʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʧʘʨʘʪʦʚ, ʩʢʦʨʦʩʪʴ ʜʝʡʩʪʚʠʷ ʢʦʪʦ-
ʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʘ ʚʚʝʜʝʥʠʷ ʠʥʩʫʣʠʥʘ ʠ ʦʪ ʫʩʣʦʚʠʡ ʘʙʩʦʨʙʮʠʠ [2]. 
 ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʛʘʣʷʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʠʥʩʫʣʠʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ ʜʣʷ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʘʮʠʝʥʪʦʤ - ʠʥʩʫʣʠʥ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʨʦʰʢʝ, ʫʧʘʢʦʚʘʥʥʦʤ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʙʣʠʩʪʝ-
ʨʳ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʜʣʷ ʚʜʳʭʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 
[2]. ʀʥʛʘʣʷʪʦʨ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʠ ʨʘʩʩʝʠʚʘʝʪ ʯʘʩʪʠʮʳ ʠʥʩʫʣʠʥʘ ʚʥʫʪʨʠ ʢʘʤʝʨʳ, ʚ ʥʝʡ ʬʦʨ-
ʤʠʨʫʝʪʩʷ ʦʙʣʘʢʦ ʘʵʨʦʟʦʣʷ, ʢʦʪʦʨʦʝ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʣʫʙʦʢʦʡ ʠʥʛʘʣʷʮʠʠ [1]. 
 ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʠʥʩʫʣʠʥʘ, ʚʳʨʘʞʘʶʪ-
ʩʷ ʚ ʩʫʭʦʤ ʢʘʰʣʝ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʫʤʝʥʴʰʘʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʥʝʙʦʣʴʰʦʤ 
ʩʥʠʞʝʥʠʠ ʣʝʛʦʯʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʛʨʝʩʩʠʨʫʝʪ ʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʠʤʳʤ ʫ ʙʦʣʴʰʠʥʩʪ-
ʚʘ ʧʘʮʠʝʥʪʦʚ, ʝʩʣʠ ʣʝʯʝʥʠʝ ʧʨʝʢʨʘʱʝʥʦ, ʠ ʧʦʚʳʰʝʥʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʪʠʪʝʣ ʢ ʠʥʩʫʣʠʥʫ, 
ʭʦʪʷ ʠ ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ [3]. 
 Exubera® ʙʳʣ ʧʝʨʚʳʤ ʧʨʝʧʘʨʘʪʦʤ ʠʥʩʫʣʠʥʘ ʜʣʷ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʚʚʝʜʝʥʠʷ (ʚʜʳʭʘʥʠʷ), 
ʨʘʟʨʝʰʝʥʥʳʤ ʢ ʢʣʠʥʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ (2006 ʛ.) [4]. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʜʘʞʠ ʧʨʝʧʘʨʘʪʘ 
ʦʙʝʩʧʝʯʠʚʘʣʠʩʴ ʧʘʨʪʥʝʨʩʪʚʦʤ ʬʠʨʤ Pfizer ʠ Nektar Therapeutics. ʉʪʦʠʤʦʩʪʴ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ 
ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʚ 4  ʨʘʟʘ ʚʳʰʝ,  ʯʝʤ ʩʪʦʠʤʦʩʪʴ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʠʥʩʫʣʠʥʘ.  ʆʜʥʘʢʦ ʚ ʦʢʪʷʙʨʝ 
2007 ʛʦʜʘ ʢʦʤʧʘʥʠʷ Pfizer ʦʙʲʷʚʠʣʘ ʦ ʩʚʦʝʤ ʚʳʭʦʜʝ ʠʟ ʵʪʦʛʦ ʘʣʴʷʥʩʘ. ʆʩʥʦʚʥʳʤ ʤʦʪʠʚʦʤ ʧʦ-
ʩʣʫʞʠʣʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʝʧʘʨʘʪʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʙʦʣʴʰʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ɺʝʩʥʦʡ 2008 ʛʦʜʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 
ʧʘʮʠʝʥʪʳ, ʧʦʣʫʯʘʚʰʠʝ Exubera®, ʯʘʱʝ ʟʘʙʦʣʝʚʘʣʠ ʨʘʢʦʤ ʣʝʛʢʠʭ, ʯʝʤ ʧʦʣʫʯʘʚʰʠʝ ʦʙʳʯʥʦʝ 
ʣʝʯʝʥʠʝ (6 ʠʟ 4740 ʧʘʮʠʝʥʪʦʚ ʧʨʦʪʠʚ 1 ʠʟ 4292) [5,7]. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ ʟʘʙʦʣʝʚʰʠʝ ʨʘʢʦʤ 
ʣʝʛʢʠʭ ʨʘʥʝʝ ʢʫʨʠʣʠ ʠ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʥʝ ʧʦʟʚʦʣʷʣʦ ʜʦʩʪʦʚʝʨʥʦ ʛʦʚʦʨʠʪʴ 
ʦ ʪʦʤ,  ʯʪʦ ʠʤʝʥʥʦ ʠʥʛʘʣʷʮʠʦʥʥʳʡ ʠʥʩʫʣʠʥ ʩʪʘʣ ʧʨʠʯʠʥʦʡ ʨʘʢʘ.  ʇʦʵʪʦʤʫ ʩʨʦʯʥʦʛʦ ʦʪʟʳʚʘ 
Exubera® ʩ ʨʳʥʢʘ ʥʝ ʧʦʩʣʝʜʦʚʘʣʦ, ʦʜʥʘʢʦ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʜʦʚʝʜʝʥʘ ʜʦ ʚʩʝʭ ʧʘʮʠʝʥʪʦʚ, 
ʧʦʣʫʯʘʚʰʠʭ ʧʨʝʧʘʨʘʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʉʐɸ ʙʳʣʦ ʦʙʲʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʜʘʞʠ Exubera® ʚ ʘʧʪʝ-
ʢʘʭ ʦʬʠʮʠʘʣʴʥʦ ʧʨʝʢʨʘʱʘʶʪʩʷ ʩ 1 ʩʝʥʪʷʙʨʷ 2008 ʛʦʜʘ, ʘ ʧʘʮʠʝʥʪʘʤ, ʧʦʣʫʯʘʚʰʠʤ ʵʪʦʪ ʧʨʝʧʘ-
ʨʘʪ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʣʝʯʘʱʠʤ ʚʨʘʯʘʤ ʜʣʷ ʧʦʜʙʦʨʘ ʜʨʫʛʦʡ ʩʘʭʘʨʦʩʥʠʞʘʶʱʝʡ ʪʝʨʘʧʠʠ 
[7,8]. 
 ʂʦʤʧʘʥʠʷ Alkermes, ʟʘʧʘʪʝʥʪʦʚʘʚʰʘʷ ʩʠʩʪʝʤʫ ʜʦʩʪʘʚʢʠ AIR, ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ 
Eli Lilly ʨʘʟʨʘʙʦʪʘʣʘ ʥʦʚʫʶ ʬʦʨʤʫ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʠʥʩʫʣʠʥʘ, ʢʦʪʦʨʘʷ ʩʝʡʯʘʩ ʧʨʦʭʦʜʠʪ ʢʣʠ-
ʥʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ. ʏʘʩʪʦʪʘ ʨʘʟʚʠʪʠʷ ʛʠʧʦʛʣʠʢʝʤʠʡ ʥʘ ʬʦʥʝ ʧʨʠʝʤʘ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʠʥʩʫ-
ʣʠʥʘ ʠ ʦʙʳʯʥʦʛʦ ʠʥʩʫʣʠʥʘ ʙʳʣʘ ʩʦʧʦʩʪʘʚʠʤʦʡ, ʥʦ ʦʪʤʝʯʘʣʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 
ʛʠʧʦʛʣʠʢʝʤʠʠ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʩʫʣʠʥʘ ʣʠʟʧʨʦ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʦʚʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʦʚʦʜʠʪʩʷ III ʬʘʟʘ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [1]. 
 ɺ 2009 ʛʦʜʫ ʢʦʤʧʘʥʠʷ MannKind ʧʨʝʜʩʪʘʚʠʣʘ  ʧʨʝʧʘʨʘʪ AFREZZA®, ʢʦʪʦʨʳʡ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ Technosphere Insulin (TI) ʜʣʷ ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʜʦʩʪʘʚʢʠ ʠʥʩʫʣʠʥʘ 
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[10]. ʇʦʨʦʰʦʢ TI ʩʦʜʝʨʞʠʪ ʨʝʢʦʤʙʠʥʘʥʪʥʳʡ ʯʝʣʦʚʝʯʝʩʢʠʡ ʠʥʩʫʣʠʥ ʩ ʯʘʩʪʠʮʘʤʠ 
Technosphere - ʤʠʢʨʦʩʬʝʨʘʤʠ ʜʠʘʤʝʪʨʦʤ 2-5 ʤʢʤ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʧʝʨʝʥʦʩʯʠ-
ʢʦʚ ʠʥʩʫʣʠʥʘ ʚ ʣʝʛʢʠʝ ʯʝʨʝʟ ʠʥʪʘʢʪʥʳʡ ʵʧʠʪʝʣʠʡ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʪʨʘʢʪʘ ʚ ʩʠʩʪʝʤʥʳʡ ʢʨʦʚʦ-
ʪʦʢ. ʇʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʨʅ ʯʘʩʪʠʮʳ Technosphere ʙʳʩʪʨʦ ʨʘʩʪʚʦʨʷʶʪʩʷ. ʇʨʝʧʘʨʘʪ 
ʜʦʩʪʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʨʦʰʢʦʚʦʛʦ ʠʥʛʘʣʷʪʦʨʘ MedTone. ʀʥʛʘʣʷʪʦʨ ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝ-
ʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʟ ʧʨʝʧʘʨʘʪʘ ʠ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʧʨʠ ʚʜʦʭʝ ʫʩʪʨʦʡʩʪʚʦʤ, ʥʝ ʪʨʝ-
ʙʫʶʱʠʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ [1]. ɺ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʚʚʝʜʝʥʠʷ, ʘ 
ʠʤʝʥʥʦ: ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦʩʣʝ ʝʜʳ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʝʸ 
ʥʘʪʦʱʘʢ, ʥʠʟʢʠʡ ʨʠʩʢ ʛʠʧʦʛʣʠʢʝʤʠʠ, ʩʥʠʞʝʥʠʝ ʚʝʩʘ [5].  
 ʀʩʩʣʝʜʦʚʘʥʠʷ  ʧʦʨʦʰʢʘ Technosphere Insulin ʬʠʨʤʳ MannKind ʚʝʜʫʪʩʷ ʚʦ ʚʩʝ ʤʠʨʝ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʈʦʩʩʠʠ (ʇʝʨʚʳʡ ʄɻʄʋ ʠʤ. ʉʝʯʝʥʦʚʘ) [9]. 
 ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʦʨʦʛʦʚʠʟʥʫ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ, ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ʢ ʧʨʠ-
ʤʝʥʝʥʠʶ ʫ ʙʦʣʴʥʳʭ, ʠʥʛʘʣʷʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʠʚʝʨʞʝʥ-
ʥʦʩʪʴʶ ʧʘʮʠʝʥʪʦʚ ʢ ʣʝʯʝʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʛʘʣʷʮʠʦʥʥʦʝ ʚʚʝʜʝʥʠʝ ʠʥʩʫʣʠʥʘ ʘʢʪʠʚʥʦ 
ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʨʘʙʦʪʦʢ ʠʥʩʫʣʠʥʦʪʝʨʘʧʠʠ. 
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ʇɽʉʏɸʅʆʄ 
ʅʘʮʠʦʥʘʣʴʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 
 ɹʝʩʩʤʝʨʪʥʠʢ ʧʝʩʯʘʥʳʡ Helichrysum arenarium (L.) Moench., ʩʝʤʝʡʩʪʚʘ ʘʩʪʨʦʚʳʝ 
Asteraceae, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴ-
ʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʯʝʚʳʚʦʜʷʱʝʡ ʩʠʩʪʝʤʳ, ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ, ʧʦʩʣʝ 
ʧʝʨʝʥʝʩʝʥʥʳʭ ʦʩʪʨʳʭ ʛʝʧʘʪʠʪʦʚ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ [1,2].  
 ʎʚʝʪʢʠ ʙʝʩʩʤʝʨʪʥʠʢʘ ʩʦʜʝʨʞʘʪ ʬʣʘʚʦʥʦʠʜʥʳʝ ʛʣʠʢʦʟʠʜʳ  ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜ, ʩʘʣʠʧʫʨ-
ʧʦʟʠʜ, ʣʶʪʝʦʣʠʥ ʠ ʢʝʤʧʬʝʨʦʣ, ʬʣʘʚʦʥʦʠʜʳ ʥʘʨʠʥʛʝʥʠʥ ʠ ʘʧʠʛʝʥʠʥ, ʚʠʪʘʤʠʥʳ ʉ ʠ ʂ, ʧʠʛ-
ʤʝʥʪʥʳʝ ʚʝʱʝʩʪʚʘ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ, ʬʪʘʣʠʜʳ – ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʧʠʨʪʳ, ʩʪʝʨʦʠʜ-
ʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʢʨʝʟʦʣ ʠ ʩʚʦʙʦʜʥʳʝ ʢʠʩʣʦʪʳ, ʠʥʦ-
ʟʠʪ, ʢʫʤʘʨʠʥ ʩʢʦʧʦʣʝʪʠʥ, ɓ-ʩʠʪʦʩʪʝʨʠʥ, ʩʤʦʣʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ʩʣʠʟʠ, ʛʦʨʝʯʠ, ʢʘʨʦ-
ʪʠʥʦʠʜʳ, ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ [3,4]. ʉʝʛʦʜʥʷ ʬʘʨʤʘ-
ʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʋʢʨʘʠʥʳ ʚʳʧʫʩʢʘʝʪ «ɹʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ ʮʚʝʪʢʠ», ʧʨʠ-
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ʤʝʥʷʝʤʳʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʧʝʯʝʥʠ ʠ ʞʝʣʯʥʦʛʦ ʧʫʟʳʨʷ;  «ɾʝʣʯʝʛʦʥʥʳʝ ʩʙʦʨʳ ˉ1 ʠ ˉ2», 
ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʞʝʣʯʝʛʦʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʠ ʭʦʣʝʮʠʩʪʠʪʘʭ, «ɸʨʝʥʘʨʠʥ» 1% ʤʘʟʴ, ʦʙ-
ʣʘʜʘʶʱʫʶ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ 
ʪʘʢʞʝ «ʌʣʘʤʠʥ» ʪʘʙʣʝʪʢʠ 0,05 ʛ, ʩʦʜʝʨʞʘʱʠʝ ʩʫʤʤʫ ʬʣʘʚʦʥʦʠʜʦʚ ʜʣʷ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 
ʭʦʣʝʮʠʩʪʠʪʦʚ, ʛʝʧʘʪʠʪʦʚ ʠ ʜʠʩʢʠʥʝʟʠʠ ʞʝʣʯʥʳʭ ʧʫʪʝʡ [2]. ʆʩʥʦʚʥʳʤʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʚʝʱʝ-
ʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʬʣʘʚʦʥʦʠʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʫʶ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 
ʧʨʦʷʚʣʷʝʪ ʭʘʣʢʦʥ ʠʟʦʩʘʣʠ-ʧʫʨʧʦʟʠʜ [5]. 
 ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ 
ʮʚʝʪʢʘʭ ʠ ʪʨʘʚʝ ʙʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ ʤʝʪʦʜʦʤ ɺʕɾʍ. 
 ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʮʚʝʪʢʠ ʠ ʪʨʘʚʘ ʙʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ, ʟʘʛʦʪʦʚ-
ʣʝʥʥʦʛʦ ʚ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  
 ɸʥʘʣʠʪʠʯʝʩʢʫʶ ʧʨʦʙʫ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʣʠ ʜʦ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ, ʧʨʦʭʦʜʷʱʠʭ ʩʢʚʦʟʴ ʩʠʪʦ 
ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʜʠʘʤʝʪʨʦʤ 1 ʤʤ. ʆʢʦʣʦ 1 ʛ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʳʨʴʷ (ʪʦʯʥʘʷ ʥʘʚʝʩʢʘ) ʧʦʤʝʱʘʣʠ ʚ 
ʢʦʣʙʫ ʩʦ ʰʣʠʬʦʤ ʚʤʝʩʪʠʤʦʩʪʴʶ 100 ʤʣ, ʧʨʠʙʘʚʣʷʣʠ 50 ʤʣ 70% ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʂʦʣʙʫ ʟʘ-
ʢʨʳʚʘʣʠ ʧʨʦʙʢʦʡ ʠ ʚʟʚʝʰʠʚʘʣʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʛ. ʇʨʠʩʦʝʜʠʥʷʣʠ ʦʙʨʘʪʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ 
ʠ ʥʘʛʨʝʚʘʣʠ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 60  ʤʠʥʫʪ.  ʇʦʩʣʝ ʵʪʦʛʦ ʢʦʣʙʫ ʦʭʣʘʞʜʘʣʠ ʚ 
ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ, ʟʘʢʨʳʚʘʣʠ ʪʦʡ ʞʝ ʧʨʦʙʢʦʡ, ʩʥʦʚʘ ʚʟʚʝʰʠʚʘʣʠ ʠ ʚʦʩʧʦʣʥʷʣʠ ʥʝʜʦʩʪʘʶʱʠʡ 
ʵʢʩʪʨʘʛʝʥʪ ʜʦ ʥʘʯʘʣʴʥʦʡ ʤʘʩʩʳ. ʀʟʚʣʝʯʝʥʠʝ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʙʫʤʘʞʥʳʡ ʬʠʣʴʪʨ. ɺ ʧʦʣʫ-
ʯʝʥʥʦʤ ʠʟʚʣʝʯʝʥʠʠ ʧʨʦʚʦʜʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʤʝʪʦʜʦʤ 
ɺʕɾʍ [3]. ʆʙʨʘʟʮʦʤ ʩʨʘʚʥʝʥʠʷ ʷʚʣʷʣʩʷ ʨʘʩʪʚʦʨ ʌʉʆ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ. 
 ʋʩʣʦʚʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʨʦʚʘʥʠʷ: ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʨʘʟʤʝʨʦʤ 250 ʭ 4 ʤʤ, 
ʟʘʧʦʣʥʝʥʥʘʷ ʩʝʣʠʢʘʛʝʣʝʤ ʦʢʪʘʜʝʮʠʣʩʠʣʠʣʴʥʳʤ (Kromasil 100 C18); ʧʦʜʚʠʞʥʘʷ ʬʘʟʘ: ʘʮʝʪʦ-
ʥʠʪʨʠʣ – ʚʦʜʘ - ʢʠʩʣʦʪʘ ʫʢʩʫʩʥʘʷ (25:75:1);  ʜʣʠʥʘ ʚʦʣʥʳ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ: 302 ʥʤ; ʩʢʦʨʦʩʪʴ 
ʧʦʪʦʢʘ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ: 1,5 ʤʣ/ʤʠʥ. 
 ʉʦʜʝʨʞʘʥʠʝ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ 1 ʤʣ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʮʚʝʪʢʦʚ ʙʝʩʩʤʝʨʪʥʠʢʘ ʩʦʩʪʘʚʠʣʦ 
0,212 ʤʛ, ʚ ʪʨʘʚʝ ʙʝʩʩʤʝʨʪʥʠʢʘ -  0,098 ʤʛ. ʆʰʠʙʢʘ ʝʜʠʥʠʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠʟʦ-
ʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ ʩʳʨʴʝ ʙʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ – ʥʝ ʙʦʣʝʝ 5%. 

ɺʳʚʦʜʳ:  
1. ʄʝʪʦʜʦʤ ɺʕɾʍ ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ ʮʚʝʪʢʘʭ 

ʠ ʪʨʘʚʝ ʙʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ. 
2. ʉʦʜʝʨʞʘʥʠʝ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ ʮʚʝʪʢʘʭ ʙʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 1,61%. 
3. ʉʦʜʝʨʞʘʥʠʝ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ ʪʨʘʚʝ ʙʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 0,75%. 
4. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʪʨʘʚʘ ʙʝʩʩʤʝʨʪʥʠʢʘ ʧʝʩʯʘʥʦʛʦ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 
ʈʠʩʫʥʦʢ 1.  ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ ʮʚʝʪʢʘʭ ʙʝʩʩʤʝʨʪ-

ʥʠʢʘ ʧʝʩʯʘʥʦʛʦ. 
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ʈʠʩʫʥʦʢ 2.  ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʚ ʪʨʘʚʝ ʙʝʩʩʤʝʨʪʥʠ-

ʢʘ ʧʝʩʯʘʥʦʛʦ. 
 

 ɼʣʷ ʧʝʨʝʩʯʝʪʘ ʥʘ ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʨʤʫʣʫ:  

 
ʛʜʝ H – ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʧʠʢʘ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ ʠʩʧʳʪʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ, ʚʳʯʠʩʣʝʥ-

ʥʦʝ ʠʟ ʭʨʦʤʘʪʦʛʨʘʤʤ ʨʘʩʪʚʦʨʘ ʠʩʧʳʪʫʝʤʦʛʦ ʦʙʨʘʟʮʘ, ʤʤ; Hʦ – ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʳʩʦʪʳ 
ʧʠʢʘ ʨʘʩʪʚʦʨʘ ʌʉʆ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ,  ʚʳʯʠʩʣʝʥʥʦʝ  ʠʟ  ʭʨʦʤʘʪʦʛʨʘʤʤ  ʨʘʩʪʚʦʨʘ  ʌʉʆ  
ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ, ʤʤ; V –  ʦʙʲʝʤ  ʠʟʚʣʝʯʝʥʠʷ, ʤʣ; V1 – ʦʙʲʝʤ ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ ʨʘʩʪʚʦ-
ʨʘ ʠʩʧʳʪʫ-ʝʤʦʛʦ ʦʙʨʘʟʮʘ,  ʤʢʣ;  Vʦ –  ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʌʉʆ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ,  ʤʣ;  V2 – 
ʦʙʲʝʤ ʚʚʦʜʠʤʦʡ ʧʨʦʙʳ ʨʘʩʪʚʦʨʘ ʌʉʆ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ, ʤʢʣ; m – ʤʘʩʩʘ ʩʳʨʴʷ, ʛ; mʦ – 
ʤʘʩʩʘ ʌʉʆ ʠʟʦʩʘʣʠʧʫʨʧʦʟʠʜʘ,  ʛ;  W – ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʧʨʠ ʚʳ-ʩʫʰʠʚʘʥʠʠ ʩʳʨʴʷ,  ʚ ʧʨʦ-
ʮʝʥʪʘʭ. 

 

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ʂʫʣʘʛʠʥ ʆ.ʃ., ʂʫʨʢʠʥ ɺ.ɸ., ɼʦʜʦʥʦʚ ʅ.ʉ. ʠ ʜʨ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦ-

ʨʳʭ ʬʠʪʦʧʨʝʧʘʨʘʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʬʣʘʚʦʥʦʠʜʳ ʠ ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ. ʌʘʨʤʘʮʠʷ, 2007. ʊ.55, 
ˉ2. ʉ. 30-32. 

2. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʉʉʉʈ, 11 ʠʟʜʘʥʠʝ. ɺʳʧʫʩʢ 2.  ʄ.: ʄʝʜʠʮʠʥʘ, 1990. ʉ. 
244 - 246. 

3. ʂʫʨʢʠʥʘ ɸ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʮʚʝʪʢʦʚ Helichrysum arenarium (L.) 
Moench. ʍʠʤʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, 2011. ˉ2. ʉ. 113-116. 

4.  ʇʦʧʦʚʘ ʅ.ɺ.,  ɹʦʙʨʠʮʢʘʷ ʃ.ɸ.,  ɸʨʘʢʝʣʷʥ ʄ.ɸ.  ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʙʝʩʩʤʝʨʪʥʠʢʘ ʠ 
ʬʣʘʤʠʥʘ. News of pharmacy, 2013. ˉ3(75). ʉ. 49-51. 

5. ʂʫʨʢʠʥʘ ɸ.ɺ. ɸʢʪʫʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳ-
ʨʴʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʬʣʘʚʦʥʦʠʜʳ. ɹʶʣʣʝʪʝʥʴ ʩʠʙʠʨʩʢʦʡ ʤʝʜʠʮʠʥʳ, ˉ5, 2011, ʉ. 150-154. 

 
 

ʃʫʞʥʦʚʘ ʉ.ɸ.1, ʎʠʙʠʟʦʚʘ ɸ.ɸ.2, ʊʶʨʝʥʢʦʚ ʀ.ʅ.3, ʆʟʝʨʦʚ ɸ.ɸ.3, ɻʣʫʭʦʚʘ ɽ.ɻ.3 

ɺʃʀʗʅʀɽ ʅʆɺʆɻʆ ʇʈʆʀɿɺʆɼʅʆɻʆ ʇʀʈʀʄʀɼʀʅɸ «ɺʄɸ-0,01»  
ʅɸ ʇʈʆʃʀʌɽʈɸʊʀɺʅʓɽ ʇʈʆʎɽʉʉʓ ɺ ʀʄʄʋʅʆʂʆʄʇʊɽʅʊʅʓʍ ʆʈɻɸʅɸʍ 

ʅɸ ʌʆʅɽ ʇʈʀʄɽʅɽʅʀʗ ʎʀʂʃʆʌʆʉʌɸʅɸ 
1ʌɻɹʋ «ʅʀʀʃ» ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʈʦʩʩʠʷ; 

2ɻɹʆʋ ɺʇʆ ɸɻʄɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ; 
3ɻɹʆʋ ɺʇʆ ɺʦʣʛɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʠʤʤʫʥʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʟʥʘʯʠʪʝʣʴʥʦ 
ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʠʤʤʫʥʦʪʨʦʧʥʳʤ ʧʨʝʧʘʨʘʪʘʤ, ʩʧʦʩʦʙʥʳʤ ʤʦʜʫʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʠʤʤʫʥ-
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ʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ  ʚ ʪʝʨʘʧʠʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʘʫʪʦʠʤʤʫʥ-
ʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ [1; 5]. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʘʤ, 
ʠʟʙʠʨʘʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʦʪʜʝʣʴʥʳʝ ʟʚʝʥʴʷ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠ-
ʮʠʥʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ 
ʩʳʨʴʷ, ʦʙʣʘʜʘʶʱʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ, ʧʦ-
ʵʪʦʤʫ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʠʥʪʝʟ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘ-
ʜʘʶʱʠʭ ʪʨʦʧʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ [2]   

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ɺʦʣʛʦʛʨʘʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦ-
ʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝ-
ʜʦʚʘʥʠʝ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʧʠʨʠʤʠʜʠʥʦʚ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʠʤʤʫʥʦʪʨʦʧʥʳʭ ʩʚʦʡʩʪʚ ʩʦʝʜʠʥʝ-
ʥʠʷ ʧʦʜ ʣʘʙʦʨʘʪʦʨʥʳʤ ʰʠʬʨʦʤ «ɺʄɸ-0,01», ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʬʦʥʝ ʮʠʢʣʦʬʦʩʬʘʥʦʚʦʡ ʠʤ-
ʤʫʥʦʩʫʧʨʝʩʩʠʠ.   
 ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʤʳʰʘʭ ʣʠʥʠʠ ʉɺɸ ʦʙʦʝʛʦ ʧʦʣʘ 3-4 ʤʝʩ. ʚʦʟʨʘʩʪʘ, ʩʠʥʭʨʦ-
ʥʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʚʝʩʫ. ʉʦʜʝʨʞʘʥʠʝ ʞʠʚʦʪʥʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʧʨʘʚʠʣʘʤ ʣʘʙʦʨʘʪʦʨʥʦʡ 
ʧʨʘʢʪʠʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʌ (ɻʆʉʊ ɿ 51000.3-96 ʠ 51000.4-
96) ʠ ʇʨʠʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠ ʦʪ 23 ʘʚʛʫʩʪʘ 2010 ʛ. N 708-ʥ «ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʘʚʠʣ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʠ» (GLP) ʩ 
ʩʦʙʣʶʜʝʥʠʝʤ ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʟʘʱʠʪʝ ʧʦʟʚʦʥʦʯ-
ʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (1997ʛ.) [3]. ʅʘ ʤʦ-
ʤʝʥʪ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ ʧʫ-
ʪʝʤ ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 2-ʭ ʥʝʜʝʣʴʥʦʛʦ ʭʵʥʜʣʠʥʛʘ, ʧʨʦʰʣʠ ʘʢʢʣʠʤʘʪʠʟʘʮʠʶ ʠ 
ʙʳʣʠ ʟʜʦʨʦʚʳ (ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʜʝʥʠʷ, ʘʧʧʝʪʠʪʘ, ʨʝʞʠʤʘ ʩʥʘ ʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ, ʩʦʩʪʦʷʥʠʷ 
ʰʝʨʩʪʷʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʠʜʠʤʳʭ ʩʣʠʟʠʩʪʳʭ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ). 

ɾʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ (n=9-10): ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ I ʨʘʩʩʤʘʪʨʠʚʘʣʠ 
ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʘʚʰʠʭ ʵʢʚʠʦʙʲʝʤ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ; ʢʦʥʪʨʦʣʝʤ II ʩʣʫʞʠʣʠ ʤʳʰʠ, 
ʧʦʣʫʯʘʚʰʠʝ ʮʠʢʣʦʬʦʩʬʘʥ (ʚ ʜʦʟʝ 100 ʤʛ/ʢʛ, ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ, ʦʜʥʦʢʨʘʪʥʦ) ʠ ʦʧʳʪʥʳʝ ʞʠ-
ʚʦʪʥʳʝ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʮʠʢʣʦʬʦʩʬʘʥʘ ʠʟʫʯʘʝʤʦʝ ʧʨʦʠʟʚʦʜʥʦʝ ʧʠʨʠʤʠ-
ʜʠʥʘ «ɺʄɸ-0,01» (ʚ ʜʦʟʝ 23 ʤʛ/ʢʛ, ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ, ʚ ʪʝʯʝʥʠʝ 3-ʭ ʜʥʝʡ, ʥʘʯʠʥʘʷ ʟʘ ʜʝʥʴ ʜʦ 
ʚʚʝʜʝʥʠʷ ʮʠʢʣʦʬʦʩʬʘʥʘ).  

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʮʠʠ ʧʨʦʷʚʣʝʥʠʡ «ʮʠʢʣʦʬʦʩʬʘʥʦʚʦʡ» ʠʤʤʫʥʦʜʝʧʨʝʩʩʠʠ ʧʨʦʠʟʚʦʜ-
ʥʳʤ ʧʠʨʠʤʠʜʠʥʘ «ɺʄɸ-0,01» ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ ʤʘʩʩʝ ʠ ʢʣʝʪʦʯʥʦʩʪʠ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ 
ʦʨʛʘʥʦʚ (ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ) [4]. ɻʦʪʦʚʠʣʠ ʢʣʝʪʦʯʥʳʝ ʩʫʩʧʝʥʟʠʠ ʚ ʩʨʝʜʝ 199 ʠʟ ʨʘʩʯʝʪʘ ʜʣʷ 
ʩʝʣʝʟʝʥʢʠ 50 ʤʛ/ʤʣ, ʜʣʷ ʪʠʤʫʩʘ – 10 ʤʛ/ʤʣ, ʬʠʣʴʪʨʦʚʘʣʠ, ʦʪʤʳʚʘʣʠ ʜʚʫʢʨʘʪʥʦ ʩʨʝʜʦʡ 199 ʦʪ 
ʯʘʩʪʠʮ ʞʠʨʦʚʦʡ ʪʢʘʥʠ (ʧʦ 10 ʤʠʥ ʧʨʠ 1500 ʦʙ/ʤʠʥ), ʧʦʩʣʝ ʯʝʛʦ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʩʨʝʜʝ 
199 ʜʦ ʠʩʭʦʜʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʫʩʧʝʥʟʠʠ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ ʜʣʷ ʧʦʜʩʯʝʪʘ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦ 1:1  ʩʤʝʰʠʚʘʣʠ ʩ 3%  ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʦʡ,  ʧʦʜʢʨʘʰʝʥʥʦʡ ʤʝʪʠʣʝʥʦʚʦʡ ʩʠʥʴʶ,  ʠ ʧʦʜ-
ʩʯʠʪʳʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ (ʗʉʂ) ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ. 
ʇʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ ʵʬʬʝʢʪʳ ʧʨʠ p  0,05. 
 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
ʇʨʠʤʝʥʝʥʠʝ ʮʠʢʣʦʬʦʩʬʘʥʘ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʥʘ 20% ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʚ ʥʝʡ ʥʘ 24% (p1 0,05). ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʣʦʩʴ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠ-
ʯʝʩʪʚʘ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʚ ʪʠʤʫʩʝ ʚ 2,3 ʨʘʟʘ (p1 0,05).  

ɺʚʝʜʝʥʠʝ ʥʦʚʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʦʜ ʣʘʙʦʨʘʪʦʨʥʳʤ ʰʠʬʨʦʤ «ɺʄɸ-0,01» 
ʧʨʠʚʝʣʦ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʦʨʛʘʥʘʭ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘ-
ʣʦʩʴ ʥʘʨʘʩʪʘʥʠʝʤ ʤʘʩʩʳ ʠ ʢʣʝʪʦʯʥʦʩʪʠ ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ II). 
ʇʨʠ ʵʪʦʤ, ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʛʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ 
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(ʮʠʢʣʦʬʦʩʬʘʥ), ʥʘ 10% (p2 0,05), ʪʦʛʜʘ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ 
ʩʝʣʝʟʝʥʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 80% (p2 0,05). ʂʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʪʠʤʫʩʘ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ 
ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʫʚʝʣʠʯʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ II ʙʦʣʝʝ ʯʝʤ ʥʘ 120% 
(p2 0,05). 

 ʊʘʙʣʠʮʘ  
ɺʣʠʷʥʠʝ ʧʨʦʠʟʚʦʜʥʦʛʦ ʧʠʨʠʤʠʜʠʥʘ «ɺʄɸ-0,01» ʥʘ ʤʘʩʩʫ ʠ ʢʣʝʪʦʯʥʦʩʪʴ ʪʠʤʫʩʘ ʠ 

ʩʝʣʝʟʝʥʢʠ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʠʷ ʮʠʢʣʦʬʦʩʬʘʥʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 
ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ ʧʠʨʠʤʠʜʠʥʘ ʧʦʜ ʣʘʙʦʨʘʪʦʨʥʳʤ ʰʠʬʨʦʤ «ɺʄɸ-
0,01» ʧʨʠʚʦʜʠʪ ʢ ʦʪʤʝʥʝ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʚʣʠʷʥʠʷ ʮʠʢʣʦʬʦʩʬʘʥʘ ʥʘ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩ-
ʪʝʤʳ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʢʦʨʨʠʛʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʠ ʢʣʝʪʦʯʥʦʩʪʠ ʪʠʤʫ-
ʩʘ ʠ ʩʝʣʝʟʝʥʢʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʩʦ-
ʝʜʠʥʝʥʠʷ ʢʘʢ ʢʦʨʨʝʢʪʦʨʘ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʡ. 
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ʕʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʳʝ ʛʨʫʧʧʳ 

ʄʘʩʩʘ ʩʝʣʝʟʝʥʢʠ, 
M±m, 

ʤʛ 

ʂʦʣ-ʚʦ ʗʉʂ ʚ 
ʩʝʣʝʟʝʥʢʝ, 
M±m, ʭ 106 

ʄʘʩʩʘ ʪʠʤʫ-
ʩʘ, M±m, 

ʤʛ 

ʂʦʣ-ʚʦ ʗʉʂ 
ʚ ʪʠʤʫʩʝ,  

M±m, ʭ 105 
ʂʦʥʪʨʦʣʴ I 
(ʜʠʩʪ.ʚʦʜʘ) 

141,1 ± 7,1 46,7 ± 3,8 57,0 ± 6,4 20,6 ± 3,6 

ʂʦʥʪʨʦʣʴ II 
(ʮʠʢʣʦʬʦʩʬʘʥ) 

t1 
p1 

115,6 ± 6,4 
 

2,67 
 0,05 

10,11 ± 0,4 
 

9,62 
 0,05 

53,0 ± 3,8 
 

0,53 
0,05 

8,8 ± 2,8 
 

2,57 
 0,05 

ʆʧʳʪ: 
çɺʄɸ-0,01» + 
ʮʠʢʣʦʬʦʩʬʘʥ 

t2 
p2 

128,4±3,78 
 
 

1,72 
0,05 

18,1± 1,118 
 
 

6,77 
 0,05 

46,1 ± 1,94 
 
 

1,61 
0,05 

20,0 ± 2,916 
 
 

2,75 
 0,05 
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ʄʘʢʘʨʦʚʘ ɼ.ʃ., ʈʦʤʘʥʝʥʢʦ ʆ.ʄ. 
ɸʅɸʃʀɿ ʂɸʏɽʉʊɺɸ ɸʇʊɽʏʅʆɻʆ ʉʓʈʔʗ «ʈʗɹʀʅʓ ʇʃʆɼʓ» ʈɸɿʃʀʏʅʓʍ 

ʇʈʆʀɿɺʆɼʀʊɽʃɽʁ 
ɻɹʆʋ ɺʇʆ ʅɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ.ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

 
 ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ (ʃʈʉ), ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʦʩʪʘʝʪʩʷ ʜʦʩ-
ʪʫʧʥʳʤ ʠ ʧʦʧʫʣʷʨʥʳʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʦʥʦ, ʢʘʢ ʠ ʚʩʝ ʣʝ-
ʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʜʦʣʞʥʦ ʙʳʪʴ ʢʘʯʝʩʪʚʝʥʥʳʤ.   
 ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʳʨʴʷ «ʈʷʙʠʥʳ ʧʣʦʜʳ» ʘʧʪʝʯʥʦʛʦ ʘʩ-
ʩʦʨʪʠʤʝʥʪʘ ʪʨʝʙʦʚʘʥʠʷʤ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ. 
 ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ 3 ʘʧʪʝʯʥʳʭ ʦʙʨʘʟʮʘ ʩʳʨʴʷ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 
ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ˉ 
ʧ/ʧ 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʉʝʨʠʷ ʌʦʨʤʘ ʚʳʧʫʩ-
ʢʘ 

ʄʘʩʩʘ, ʛ 

1 ʆɸʆ «ʂʨʘʩʥʦʛʦʨʩʢʣʝʢʩʨʝʜʩʪʚʘ», ʛ. 
ʂʨʘʩʥʦʛʦʨʩʢ 

51111 ʧʣʦʜʳ ʮʝʣʴʥʳʝ 50 

2 ɿɸʆ ʌʠʨʤʘ «ɿʜʦʨʦʚʴʝ», ʂʨʘʩʥʦʛʦʨʩʢʠʡ 
ʨ-ʥ, ʧʦʩ. ʅʘʭʘʙʠʥʦ 

010911 ʧʣʦʜʳ ʮʝʣʴʥʳʝ 50 

3 ʆʆʆ «ʂʦʤʧʘʥʠʷ ʍʆʈʉʊ», ʛ. ɹʘʨʥʘʫʣ ʬʝʚ 2011 ʧʣʦʜʳ ʮʝʣʴʥʳʝ 100 
 

 ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ ɻʦʩʫʜʘʨʩʪʚʝʥ-
ʥʦʡ ʌʘʨʤʘʢʦʧʝʠ XI ʠʟʜʘʥʠʷ [1]; ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʢʘʨʦʪʠʥʦʠʜʦʚ ʫʩʪʘʥʘʚ-
ʣʠʚʘʣʠ ʤʝʪʦʜʦʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ɓ-ʢʘʨʦʪʠʥ (ʵʢʩʪʨʘʛʝʥʪ – ʛʝʢʩʘʥ); ʩʫʤʤʳ 
ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʷʭ (ʵʢʩʪʨʘʛʝʥʪ - ʩʧʠʨʪ ʵʪʠʣʦʚʳʡ 70 %) – ʤʝʪʦʜʦʤ ʩʧʝʢ-
ʪʨʦʬʦʪʦʤʝʪʨʠʠ  ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʨʫʪʠʥ ʧʦʩʣʝ ʨʝʘʢʮʠʠ ʩ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʦʤ [2]. 
 ʈʝʟʫʣʴʪʘʪʳ. ɸʥʘʣʠʟ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʩʳʨʴʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʳʨʴʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʷʙʣʦʢʦʦʙʨʘʟʥʳʝ ʧʣʦʜʳ, ʩ ʧʣʦʜʦʥʦʞʢʘʤʠ ʠ ʙʝʟ ʥʠʭ, ʜʚʫʭ-ʧʷʪʠʛʥʝʟʜʥʳʝ,  ʦʢʨʫʛʣʳʝ ʠʣʠ ʦʚʘʣʴ-
ʥʦ-ʦʢʨʫʛʣʳʝ,   ʚ ʧʦʧʝʨʝʯʥʠʢʝ ʜʦ 9  ʤʤ,  ʙʣʝʩʪʷʱʠʝ,  ʩʠʣʴʥʦ ʤʦʨʱʠʥʠʩʪʳʝ,  ʥʘ ʚʝʨʭʫʰʢʝ ʩ ʦʩ-
ʪʘʶʱʝʡʩʷ ʯʘʰʝʯʢʦʡ ʠʟ ʧʷʪʠ ʤʘʣʦʟʘʤʝʪʥʳʭ ʩʤʳʢʘʶʱʠʭʩʷ ʟʫʙʯʠʢʦʚ.  
 ʅʘ ʧʦʧʝʨʝʯʥʦʤ ʩʨʝʟʝ ʧʣʦʜʘ ʚʠʜʥʳ ʦʪ 2 ʜʦ 5 ʩʝʤʝʥʥʳʭ ʛʥʝʟʜ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʥʘ-
ʭʦʜʠʪʴʩʷ  ʧʦ 1-2 ʩʝʤʝʥʠ. 
 ʎʚʝʪ ʧʣʦʜʦʚ ʦʙʨʘʟʮʦʚ ˉ 1 ʠ 2 ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʳʡ, ʦʙʨʘʟʮʘ ˉ 3 - ʙʫʨʦʚʘʪʦ-ʢʨʘʩʥʳʡ. 
ɿʘʧʘʭ ʦʙʨʘʟʮʦʚ ˉ 1 ʠ 2 ʩʣʘʙʳʡ, ʦʙʨʘʟʮʘ ˉ 3 – ʛʦʨʝʣʳʡ, ʩʚʦʝʦʙʨʘʟʥʳʡ. ɺʢʫʩ ʚʦʜʥʦʛʦ ʠʟʚʣʝ-
ʯʝʥʠʷ ʢʠʩʣʦʚʘʪʦ-ʛʦʨʴʢʠʡ. 

ʊʘʙʣʠʮʘ 2 
ʏʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʨʘʟʮʦʚ ʩʳʨʴʷ ʨʷʙʠʥʳ, % 

ˉ ʦʙʨʘʟʮʘ /  
ʇʦʢʘʟʘʪʝʣʴ, % 

1 2 3 ʊʨʝʙʦʚʘʥʠʷ ʅɼ 

ʇʦʯʝʨʥʝʚʰʠʝ ʠ ʧʨʠʛʦʨʝʚʰʠʝ ʧʣʦʜʳ 1,9 2,06 12,27 ʥʝ ʙʦʣʝʝ 3 % 
ʅʝʜʦʟʨʝʣʳʝ ʧʣʦʜʳ (ʩʚʝʪʣʦ-ʞʝʣʪʳʭ, 
ʞʝʣʪʳʭ) 

- - - ʥʝ ʙʦʣʝʝ 2 % 

ɼʨʫʛʠʝ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ (ʧʣʦʜʦʥʦʞʢʠ, 
ʚʝʪʦʯʢʠ, ʣʠʩʪʴʷ) 

0,04 0,1 - ʥʝ ʙʦʣʝʝ 0,5 % 

ʇʣʦʜʳ ʩ ʧʣʦʜʦʥʦʞʢʘʤʠ 19,3 17,98 4,3 ʥʝ ʙʦʣʝʝ 3 % 
ʆʨʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ - - 0,63 ʥʝ ʙʦʣʝʝ 0,5 % 
ʄʠʥʝʨʘʣʴʥʘʷ ʧʨʠʤʝʩʴ 0,5 - - ʥʝ ʙʦʣʝʝ 0,2 % 
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 ʇʨʠ  ʘʥʘʣʠʟʝ ʯʠʩʣʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʳʨʴʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʌʉ (ʪʘʙʣ. 2):  
 ʚ ʦʙʨʘʟʮʝ ˉ 1 ʦʙʥʘʨʫʞʝʥ ʢʘʤʝʥʴ (ʨʘʟʤʝʨʘʤʠ 1,1ʭ0,7 ʩʤ) ʠ ʧʨʝʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 
ʧʣʦʜʦʚ ʩ ʧʣʦʜʦʥʦʞʢʘʤʠ; 
 ʦʙʨʘʟʝʮ ˉ 2 ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʦʢʘʟʘʪʝʣʶ «ʩʦʜʝʨʞʘʥʠʝ ʧʣʦʜʦʚ ʩ ʧʣʦ-
ʜʦʥʦʞʢʘʤʠ»;  
 ʦʙʨʘʟʝʮ ˉ 3 – ʚ 4 ʨʘʟʘ ʧʨʝʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦʯʝʨʥʝʚʰʠʭ ʠ ʧʦʜʛʦʨʝʚʰʠʭ ʧʣʦʜʦʚ, 
ʪʘʢʞʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʜʝʨʞʘʥʠʝ ʧʣʦʜʦʚ ʩ ʧʣʦʜʦʥʦʞʢʘʤʠ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʨ-
ʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ. 
 
 ʊ.ʢ. ʯʠʩʣʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʦʪʨʘʞʘʶʪ ʢʘʯʝʩʪʚʦ ʩʳʨʴʷ,  ʙʳʣʦ ʧʨʦʘʥʘ-
ʣʠʟʠʨʦʚʘʥʦ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʧʣʦʜʘʭ ʨʷʙʠʥʳ.  
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʩʫʤʤʘ ʢʘʨʦʪʠʥʦʠʜʦʚ ʭʘʨʘʢ-
ʪʝʨʥʘ ʜʣʷ ʦʙʨʘʟʮʘ ˉ 2 ʠ ʩʦʩʪʘʚʣʷʝʪ 0,01 % (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 
ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʢʘʨʦʪʠʥʦʠʜʦʚ ʚ ʦʙʨʘʟʮʘʭ ʩʳʨʴʷ ʨʷʙʠʥʳ, ʚ % 
ˉ ʦʙʨʘʟʮʘ ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʢʘʨʦʪʠʥʦʠʜʦʚ, ʚ % 

1 0,006 
2  0,01 
3  0,009 

 
 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʩʧʠʨʪʦʚʳʭ ʠʟ-
ʚʣʝʯʝʥʠʷʭ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʘʣʶʤʠʥʠʷ ʭʣʦʨʠʜʘ ʚ ʦʙʨʘʟʮʘʭ ˉ 1 ʠ 2 
ʧʦʷʚʠʣʦʩʴ ʞʝʣʪʦ-ʟʝʣʝʥʦʝ ʦʢʨʘʰʠʚʘʥʠʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʩʳʨʴʝ ʬʣʘʚʦʥʦʠʜʦʚ.  
ɺ ʦʙʨʘʟʮʝ ˉ 3 – ʦʢʨʘʰʠʚʘʥʠʝ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 
 ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʫʩʪʘ-
ʥʦʚʣʝʥʦ, ʯʪʦ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʙʨʘʟʮʘʭ ˉ 1 ʠ 2 ʩʦʩʪʘʚʣʷʝʪ 0,05 – 0,07 % (ʪʘʙʣ. 4), ʚ ʦʙʨʘʟʮʝ 
ˉ 3 – ʨʝʘʢʮʠʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʩʙʦʨʘ ʠʣʠ 
ʩʫʰʢʠ ʃʈʉ. 

ɺʳʚʦʜʳ:  
1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʌʉ 

ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ «ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ» ʦʙʨʘʟʮʘ ˉ 3 ʧʦ ʟʘʧʘʭʫ ʠ ʮʚʝʪʫ. 
2. ʇʦ ʯʠʩʣʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʧʦʯʝʨʥʝʚʰʠʝ ʠ ʧʨʠʛʦʨʝʚʰʠʝ ʧʣʦʜʳ, ʧʣʦʜʳ ʩ ʧʣʦʜʦʥʦʞʢʘ-

ʤʠ, ʦʨʛʘʥʠʯʝʩʢʘʷ ʧʨʠʤʝʩʴ, ʤʠʥʝʨʘʣʴʥʘʷ ʧʨʠʤʝʩʴ) ʪʨʝʙʦʚʘʥʠʷʤ ʌʉ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʠʥ 
ʦʙʨʘʟʝʮ ʘʧʪʝʯʥʦʛʦ ʩʳʨʴʷ. 

3. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʩʳʨʴʷ «ʈʷʙʠʥʳ ʧʣʦʜʳ» ʥʝ ʪʦʣʴʢʦ ʧʦ ʯʠʩʣʦ-
ʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʥʦ ʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʊʘʙʣʠʮʘ 4 
ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ ʚ ʩʧʠʨʪʦʚʳʭ ʠʟʚʣʝʯʝʥʠʷʭ ʠʟ ʩʳʨʴʷ  

çʈʷʙʠʥʳ ʧʣʦʜʳ» 
 

ˉ ʦʙʨʘʟʮʘ 
 

ʉʦʜʝʨʞʘʥʠʝ ʩʫʤʤʳ ʬʣʘʚʦʥʦʠʜʦʚ, ʚ % 

1 0,07 
2 0,05 
3 - 
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297. 
2. ʍʠʤʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʦʣʠʬʝʥʦʣʦʚ ʥʝʢʦʪʦʨʳʭ ʩʦʨʪʦʚ ʨʷʙʠʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ – Sorbus aucuparia / ʇʠʩʘʨʝʚ ɼ.ʀ., ʅʦʚʠʢʦʚ ʆ.ʆ., ʉʦʨʦʢʦʧʫʜʦʚ ɺ.ʅ. ʠ ʜʨ. // 
ʅʘʫʯʥʳʝ ʚʝʜʦʤʦʩʪʠ. ʉʝʨʠʷ ʄʝʜʠʮʠʥʘ. ʌʘʨʤʘʮʠʷ. – 2010. - ˉ 22 (93). – ɺʳʧ. 12/2.- ʉ. 123-
128. 

 
 

ʄʘʢʘʨʦʚʘ ʃ.ʄ.1, ʇʦʛʦʨʝʣʳʡ ɺ.ɽ.1,  ʄʘʢʘʨʦʚʘ ʊ.ʀ.2, ʇʨʠʭʦʜʴʢʦ ʄ.ɸ.1 

 ʂ ɺʆʇʈʆʉʋ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʇʈɽʇɸʈɸʊʆɺ ʄɸɻʅʀʗ 
ʇʈʀ ʀʐɽʄʀʏɽʉʂʀʍ ʇʆɺʈɽɾɼɽʅʀʗʍ ɻʆʃʆɺʅʆɻʆ ʄʆɿɻɸ 

1ʇʄʌʀ - ʬʠʣʠʘʣ ɻɹʆʋ ɺʇʆ  ɺʦʣʛɻʄʋ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʇʷʪʠʛʦʨʩʢ, ʈʦʩʩʠʷ 
2ʌɻɹʆʋ ɺʇʆ ʇɻʃʋ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, ʇʷʪʠʛʦʨʩʢ, ʈʦʩʩʠʷ 

 

ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʤʝʨʪʥʦʩʪʠ ʠ ʠʥʚʘʣʠʜʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʧʨʠ ʠʥʩʫʣʴʪʘʭ ʩʪʘʚʠʪ ʥʘʨʫ-
ʰʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʚ ʨʷʜ ʘʢʪʫʘʣʴʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ [5]. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʘʛʥʠʡʩʦʜʝʨʞʘʱʠʝ ʧʨʝʧʘʨʘʪʳ ʢʘʢ ʥʝʡʨʦʧʨʦʪʝʢ-
ʪʦʨʥʳʝ ʧʨʝʧʘʨʘʪʳ [2,3,4,8,9,10]. ʇʨʠ ʠʥʩʫʣʴʪʝ ʠ ʚ ʧʦʩʪʠʥʩʫʣʴʪʥʦʤ ʧʝʨʠʦʜʝ  ʠʤʝʝʪ ʤʝʩʪʦ 
ʜʠʩʧʨʦʧʦʨʮʠʷ Mg: Ca. ɼʝʬʠʮʠʪ ʤʘʛʥʠʷ ʧʦʪʝʥʮʠʨʫʶʪ ʧʨʦʮʝʩʩʳ ʩʢʣʝʨʦʟʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝ-
ʜʫʶʱʝʛʦ ʬʠʙʨʦʟʠʨʦʚʘʥʠʷ ʦʯʘʛʘ ʧʦʨʘʞʝʥʠʷ; ʫʩʠʣʝʥʥʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʢʘʣʴʮʠʬʠʢʘʮʠʷ ʠ ʫʪʦʣ-
ʱʝʥʠʝ ʠʥʪʠʤʳ ʩʦʩʫʜʦʚ, ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʪʦʨʥʳʭ ʠʥʩʫʣʴʪʦʚ [3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʚ ʤʝʜʠʮʠʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʨʷʜ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʠʦʥʘ ʤʘʛʥʠʷ. ʂ ʥʠʤ ʦʪʥʦ-
ʩʷʪʩʷ ʤʘʛʥʠʷ ʩʫʣʴʬʘʪ, ʤʘʛʥʝʨʦʪ, ʤʘʛʥʝ ɺ6, ʤʘʛʥʝʩʦʣ, ʘʩʧʘʨʢʘʤ, ʢʘʨʜʠʦʤʘʛʥʠʣ, ʤʘʛʥʠʷ ʮʠʪʨʘʪ 
ʠ ʜʨ. ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʧʨʝʧʘʨʘʪʦʚ ʤʘʛʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʫ ʥʠʭ ʟʥʘʯʠʤʳʭ ʧʦʙʦʯ-
ʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʜʨʫʛʠʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ 
ʣʝʯʝʥʠʷ ʠʥʩʫʣʴʪʘ [2,6].  

ɺ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʜʪʚʝʨʞʜʝʥʦ ʘʥʪʠʵʢʩʘʡʪʦʪʦʢ-
ʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠʦʥʦʚ ʤʘʛʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ  ʧʦʜʘʚʣʝʥʠʝʤ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʛʣʫʪʘʤʘʪʘ, ʘ 
ʪʘʢʞʝ ʚʩʪʫʧʣʝʥʠʝʤ ʩ ʥʠʤ ʚ ʥʝʢʦʥʢʫʨʝʥʪʥʳʡ ʘʥʪʘʛʦʥʠʟʤ ʥʘ ʫʨʦʚʥʝ NMDA-ʨʝʮʝʧʪʦʨʦʚ 
[1,6,7]. ʅʘʣʠʯʠʝ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩ ʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʤʝʤʙʨʘʥ-
ʥʳʭ ʢʘʥʘʣʦʚ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʢʣʝʪʢʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 
ʟʦʥʳ ʠʰʝʤʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ [7]. ʅʘʰʠʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʤʠ ʪʘʢʞʝ ʧʦʢʘʟʘʥʦ  ʧʦʟʠʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʤʘʛʥʠʷ ʩʫʣʴʬʘʪʘ ʥʘ ʮʠʢʣ ʧʦʩʪʠʰʝʤʠʯʝʩʢʠʭ ʠʟ-
ʤʝʥʝʥʠʡ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʪʦʢʘ [8] ʠ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʞʠʚʦʪʥʳʭ ʢ ʛʠʧʦʢʩʠʠ ʧʨʠ ʧʨʦ-
ʬʠʣʘʢʪʠʯʝʩʢʦʤ ʚʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦʧʨʝʧʘʨʘʪʘ [9]. ʇʨʠʤʝʥʝʥʠʝ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ ʦʧʨʝʜʝʣʷʝʪ 
ʪʝʥʜʝʥʮʠʶ ʢ ʫʣʫʯʰʝʥʠʶ ʧʨʦʛʥʦʟʘ ʧʦʩʣʝ ʧʝʨʝʥʝʩʝʥʥʦʛʦ ʠʥʬʘʨʢʪʘ ʤʦʟʛʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠ-
ʚʦʪʥʳʭ [2]. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʤʘʛʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ 
ʩʢʣʦʥʥʦʩʪʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʪʨʦʤʙʘ [6]. 

ʋ ʙʦʣʴʥʳʭ ʩ ʠʰʝʤʠʯʝʩʢʠʤ ʠʥʩʫʣʴʪʦʤ ʧʨʠʤʝʥʝʥʠʝ  ʤʘʛʥʠʷ ʩʫʣʴʬʘʪʘ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʟʘ-
ʙʦʣʝʚʘʥʠʷ ʫʣʫʯʰʘʣʦ ʢʣʠʥʠʯʝʩʢʠʡ ʠʩʭʦʜ. ʆ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʷ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ 
ʩʨʘʟʫ ʞʝ ʚʳʷʚʣʝʥʠʷ ʠʥʩʫʣʴʪʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʠʣʦʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ  FAST-
MAG (2002), ʚ ʢʦʪʦʨʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʧʘʮʠʝʥʪʦʚ, ʧʦʣʫʯʘʚʰʠʭ ʩʫʣʴʬʘʪ ʤʘʛ-
ʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ  ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʥʘʩʪʫʧʣʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ (ʩʤʝʨʪʴ ʠʣʠ ʩʪʦʡ-
ʢʠʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʜʝʬʠʮʠʪ  ʥʘ 90  ʜʝʥʴ)  [2].  ʂ ʩʦʞʘʣʝʥʠʶ,  ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʥʠʯʝʩʢʠʭ ʥʘ-
ʙʣʶʜʝʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʛʥʠʷ ʧʨʠ ʠʥʩʫʣʴʪʝ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ 
ʚʝʣʠʢʦ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʤʝʪʘʘʥʘʣʠʟ. ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ  
ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʝʥʠʷ ʩʫʣʴʬʘʪʘ ʤʘʛʥʠʷ ʧʨʠ ʠʰʝʤʠʯʝʩʢʦʤ ʠʥʩʫʣʴʪʝ ʦʪʤʝʯʝʥʳ ʥʝ-
ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ, ʢʦʪʦʨʳʝ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʣʝʜʫʝʪ ʦʙʲʷʩʥʷʪʴ ʚʨʝʤʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚʚʝ-
ʜʝʥʠʷ ʤʘʛʥʠʷ ʩʫʣʴʬʘʪʘ, ʘ ʪʘʢʞʝ ʚʳʨʘʞʝʥʥʦʩʪʴʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ  ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʤʘʛʥʠʷ ʧʨʠ ʮʝʨʝʙʨʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʠ 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʢʘʨʘʯʢʦʚʘ, ɽ.ʉ..ʈʦʣʴ ʤʘʛʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʥʝʡʨʦʧʨʦʪʝʢʮʠʠ ʠ ʥʝʡʨʦʧʣʘʩʪʠʯʥʦʩʪʠ/ ɽ.ʉ. 
ɸʢʘʨʘʯʢʦʚʘ, ʉ.ɺ. ɺʝʨʰʠʥʠʥʘ //ɾʫʨʥʘʣ ʥʝʚʨʦʣʦʛʠʠ ʠ ʧʩʠʭʠʘʪʨʠʠ ʠʤ. ʉ.ʉ. ʂʦʨʩʘʢʦʚʘ. – 2013.  
- ˉ 2. – ʉ. 80-83. 
2. ɺʝʨʪʢʠʥ, ɸ.ʃ.ʄʘʛʥʠʡ ʠ ʣʝʯʝʥʠʝ ʠʥʩʫʣʴʪʘ/ ɸ.ʃ. ɺʝʨʪʢʠʥ,  ʆ.ɹ.ʊʘʣʠʙʦʚ,  ʀ.ɸ. ʀʟʤʘʡʣʦʚ // 
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ʄʘʨʴʷʩʦʚ ʄ.ɸ., ɻʝʡʥ ɺ.ʃ. 
ʉʀʅʊɽɿ, ʍʀʄʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ ʀ ʀʄʄʋʅʆʉʊʀʄʋʃʀʈʋʖʑɸʗ  

ɸʂʊʀɺʅʆʉʊʔ 5-ɸʈʀʃ-4-ɻɽʊɽʈʆʀʃ-3-ɻʀɼʈʆʂʉʀ-1-ʊʀɸɿʆʃ-2-ʀʃ-3-ʇʀʈʈʆʃʀʅ-
2-ʆʅʆɺ 

ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, ʈʦʩʩʠʷ 
 

ɺ ʧʨʦʜʦʣʞʝʥʠʝ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 1,4,5-ʪʨʠʟʘʤʝʱʝʥʥʳʭ ʧʠʨʨʦʣʠ-
ʜʠʥ-2,3-ʜʠʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʧʦʣʫʯʠʪʴ 3-ʛʠʜʨʦʢʩʠ-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ 
ʧʦʣʦʞʝʥʠʠ 1 ʦʩʪʘʪʦʢ 2-ʘʤʠʥʦʪʠʘʟʦʣʘ ʠ  ʚ ʧʦʣʦʞʝʥʠʠ 4 ʛʝʪʝʨʦʠʣʴʥʳʡ ʬʨʘʛʤʝʥʪ, ʫʩʪʘʥʦʚʠʪʴ 
ʠʭ ʩʪʨʫʢʪʫʨʫ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ ʠ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɼʣʷ ʵʪʦʡ ʮʝ-
ʣʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʘʥʝʝ ʦʧʠʩʘʥʥʘʷ [2, 3, 4] ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʘʷ ʨʝʘʢʮʠʷ ʟʘʤʝʱʝʥʥʳʭ ʵʬʠ-
ʨʦʚ ʘʮʠʣʧʠʨʦʚʠʥʦʛʨʘʜʥʳʭ ʢʠʩʣʦʪ ʩ ʘʣʴʜʝʛʠʜʘʤʠ ʠ ʘʤʠʥʘʤʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚ-
ʣʝʥʦ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʨʝʘʢʮʠʠ, ʧʨʦʪʝʢʘʶʱʝʡ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʥʘʛʨʝʚʘʥʠʠ 
ʵʢʚʠʤʦʣʷʨʥʳʭ ʢʦʣʠʯʝʩʪʚ ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ 2-ʪʠʝʥʦʠʣ- ʠ 2-ʬʫʨʘʥʦʠʣʧʠʨʦʚʠʥʦʛʨʘʜʥʦʡ ʢʠ-
ʩʣʦʪʳ ʩʦ ʩʤʝʩʴʶ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʘʣʴʜʝʛʠʜʘ ʠ 2-ʘʤʠʥʦʪʠʘʟʦʣʘ ʷʚʣʷʶʪʩʷ 5-ʘʨʠʣ-3-ʛʠʜʨʦʢʩʠ-1-
ʪʠʘʟʦʣ-2-ʠʣ-4-(2-ʪʠʝʥʦʠʣ)-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʳ (Iʘ-ʞ) ʠ 5-ʘʨʠʣ-3-ʛʠʜʨʦʢʩʠ-1-ʪʠʘʟʦʣ-2-ʠʣ-4-(2-
ʬʫʨʘʥʦʠʣ)-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʳ (IIʘ-ʚ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʉʦʝʜʠʥʝʥʠʷ Iʘ-ʞ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʝʪʣʦ-ʞʝʣʪʳʝ, ʘ IIʘ-ʚ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʝ ʚʝʱʝ-
ʩʪʚʘ, ʨʘʩʪʚʦʨʠʤʳʝ ʚ ɼʄʌɸ, ɼʄʉʆ, ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ, ʜʠʦʢʩʘʥʝ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚ 
ʵʪʘʥʦʣʝ ʠ 2-ʧʨʦʧʘʥʦʣʝ, ʥʝʨʘʩʪʚʦʨʠʤʳʝ ʚ ʚʦʜʝ. 



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 
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X = S (I), R = H (ʘ), 4-i-Pr (ʙ), 3-F (ʚ), 4-F (ʛ), 2-Cl (ʜ), 4-Cl (ʝ), 4-t-Bu (ʞ); 

ʍ = ʆ (II), R = ʅ (ʘ), 4-i-Pr (ʙ), 4-t-Bu (ʚ). 
 

 
ɺ ʀʂ-ʩʧʝʢʪʨʘʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʣʘʢʪʘʤʥʦʡ (1698-1719 

ʩʤ-1) ʠ ʢʝʪʦʥʥʦʡ (1594-1647 ʩʤ-1) ʢʘʨʙʦʥʠʣʴʥʳʭ ʛʨʫʧʧ ʠ ʫʰʠʨʝʥʥʘʷ ʧʦʣʦʩʘ ʧʦʛʣʦʱʝʥʠʷ 
ʝʥʦʣʴʥʦʡ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠ 3200-3250 ʩʤ-1. 

ɺ ʗʄʈ-1ʅ-ʩʧʝʢʪʨʘʭ ʩʦʝʜʠʥʝʥʠʡ ʢʨʦʤʝ ʛʨʫʧʧʳ ʩʠʛʥʘʣʦʚ ʧʨʦʪʦʥʦʚ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʢʦ-
ʣʝʮ (6.79 – 8.70 ʤ.ʜ.), ʜʫʙʣʝʪʦʚ ʧʨʦʪʦʥʦʚ ʪʠʘʟʦʣʦʚʦʛʦ ʮʠʢʣʘ (7.30 – 7.50 ʤ.ʜ.) ʠ ʟʘʤʝʩʪʠʪʝʣʝʡ 
ʚ ʧʦʣʦʞʝʥʠʠ 4 ʛʝʪʝʨʦʮʠʢʣʘ, ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʥʛʣʝʪ ʤʝʪʠʥʦʚʦʛʦ ʧʨʦʪʦʥʘ ʚ ʧʦʣʦʞʝʥʠʠ 5 (6.01 - 
6.51 ʤ.ʜ.). ʉʠʛʥʘʣ ʧʨʦʪʦʥʘ ʝʥʦʣʴʥʦʛʦ ʛʠʜʨʦʢʩʠʣʘ ʩʠʣʴʥʦ ʫʰʠʨʝʥ ʚʩʣʝʜʩʪʚʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ 
ʦʙʤʝʥʘ, ʯʪʦ ʦʪʤʝʯʘʝʪʩʷ ʠ ʜʣʷ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ ʵʪʦʛʦ ʨʷʜʘ [1]. ʉʠʛʥʘʣʳ ʧʨʦʪʦʥʦʚ ʜʨʫʛʠʭ 
ʛʨʫʧʧ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʞʠʜʘʝʤʳʭ ʦʙʣʘʩʪʷʭ. 

ɺ ʤʘʩʩ-ʩʧʝʢʪʨʘʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʠʢʠ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʦʥʦʚ ʠ ʧʠʢʠ ʬʨʘʛ-
ʤʝʥʪʥʳʭ ʠʦʥʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʫʢʘʟʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʨʷʜʘ ʩʦʝʜʠʥʝʥʠʡ 
Iʘ-ʞ ʷʚʣʷʶʪʩʷ ʧʠʢʠ ʠʦʥʦʚ ʩ m/z- 111 ʠ 127, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʦʥʘʤ [C4H3S-C=O]+ ʠ [C4NS-
NH-C=O]+; ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ IIʘ-ʚ ī 95 ʠ 127 ([C4H3ʆ-C=O]+ ʠ [C4NS-NH-C=O]+). 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʤʝʱʝʥʥʳʭ ʪʝʪʨʘʛʠʜʨʦʧʠʨʨʦʣ-2,3-
ʜʠʦʥʦʚ ʩ ʤʦʥʦʥʫʢʣʝʦʬʠʣʴʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʪʘʢʠʤʠ ʢʘʢ ʘʨʠʣ- ʠʣʠ ʘʣʢʠʣʘʤʠʥʳ ʙʳʣʦ ʨʘʥʝʝ 
ʠʟʫʯʝʥʦ, ʩ ʮʝʣʴʶ ʩʠʥʪʝʟʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠʟ ʛʝʪʝʨʦʮʠʢʣʦʚ, ʙʳʣʦ ʘʢʪʫʘʣʴʥʦ ʠʟʫ-
ʯʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 5-ʘʨʠʣ-4-ʛʝʪʝʨʦʠʣ-3-ʛʠʜʨʦʢʩʠ-1-ʪʠʘʟʦʣ-2-ʠʣ-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʦʚ ʩ ʙʠ-
ʥʫʢʣʝʦʬʠʣʴʥʳʤ ʨʝʘʛʝʥʪʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʩʣʝʜʥʝʛʦ ʙʳʣ ʚʳʙʨʘʥ ʦʨʪʦ-ʘʤʠʥʦʬʝʥʦʣ. 

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʢʠʧʷʯʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʠʟʙʳʪʢʦʤ ʦ-
ʘʤʠʥʦʬʝʥʦʣʘ ʚ ʩʨʝʜʝ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 3-(2-
ʛʠʜʨʦʢʩʠʬʝʥʠʣʘʤʠʥʦ)-ʧʨʦʠʟʚʦʜʥʳʭ (IIIʘ-ʟ). 
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X = S (ʘ-ʞ), ʆ (ʟ); 

R = H (ʘ), 3-OH (ʙ), 2-Cl (ʚ,ʟ), 4-Cl (ʛ), 4-CH3 (ʜ), 4-C2H5 (ʝ), 4-i-Pr (ʞ). 
ʉʦʝʜʠʥʝʥʠʷ IIIʘ-ʞ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

(IIIʟ – ʪʝʤʥʦ-ʢʨʘʩʥʦʝ), ʨʘʩʪʚʦʨʠʤʳʝ ʚ ɼʄʌɸ, ɼʄʉʆ, ʚ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ ʠ ʜʠʦʢʩʘ-
ʥʝ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʚ ʵʪʘʥʦʣʝ ʠ 2-ʧʨʦʧʘʥʦʣʝ, ʥʝʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ. 

ɺ ʀʂ-ʩʧʝʢʪʨʘʭ ʩʦʝʜʠʥʝʥʠʡ IIIʘ-ʟ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 
ʚʘʣʝʥʪʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʣʘʢʪʘʤʥʦʡ (1670-1710 ʩʤ-1) ʠ ʢʝʪʦʥʥʦʡ (1610-1630 ʩʤ-1) ʢʘʨʙʦ-
ʥʠʣʴʥʳʭ ʛʨʫʧʧ, OH (3190-3210 ʩʤ-1) ʠ NH(3340-3390 ʩʤ-1) ʛʨʫʧʧ. 

Iʘ-ʞ 
IIʘ-ʚ 
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ɺ ʗʄʈ-1ʅ-ʩʧʝʢʪʨʘʭ ʩʦʝʜʠʥʝʥʠʡ IIIʘ-ʟ ʢʨʦʤʝ ʛʨʫʧʧʳ ʩʠʛʥʘʣʦʚ ʧʨʦʪʦʥʦʚ ʘʨʦʤʘʪʠʯʝ-
ʩʢʠʭ ʢʦʣʝʮ (6.46 – 7.99 ʤ.ʜ.), ʜʫʙʣʝʪʦʚ ʪʠʘʟʦʣʦʚʦʛʦ ʮʠʢʣʘ (7.32 – 7.45 ʤ.ʜ.) ʠ ʩʠʥʛʣʝʪʘ ʤʝʪʠ-
ʥʦʚʦʛʦ ʧʨʦʪʦʥʘ ʚ ʧʦʣʦʞʝʥʠʠ 5 ʚ ʦʙʣʘʩʪʠ 6.36 – 6.53 ʤ.ʜ.,  ʥʘʙʣʶʜʘʶʪʩʷ ʩʠʥʛʣʝʪʳ OH ʠ NH 
ʛʨʫʧʧ ʚ ʦʙʣʘʩʪʠ 8.95-9.32 ʤ.ʜ. ʠ 9.62-9.86 ʤ.ʜ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʠʛʥʘʣʳ ʧʨʦʪʦʥʦʚ ʜʨʫʛʠʭ 
ʛʨʫʧʧ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʦʞʠʜʘʝʤʳʭ ʦʙʣʘʩʪʷʭ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʩʧʝʢʪʨʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʩʦʝʜʠʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʚ ʝʥʘʤʠʥʥʦʡ ʬʦʨʤʝ. 

ʀʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʠʟʫʯʝʥʘ ʫ 8 ʩʦʝʜʠʥʝʥʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʠʤ-
ʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʝʩʧʦʨʦʜʥʳʭ ʙʝʣʳʭ ʤʳʰʘʭ-ʩʘʤʮʘʭ, ʤʘʩʩʦʡ 
17-22 ʛ. ɾʠʚʦʪʥʳʭ ʠʤʤʫʥʠʟʠʨʦʚʘʣʠ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦ ʵʨʠʪʨʦʮʠʪʘʤʠ ʙʘʨʘʥʘ ʚ ʨʘʟʦʚʦʡ ʜʦʟʝ 
108 ʢʣʝʪʦʢ/0,2 ʤʣ 0,9 % NaCl. ʀʩʩʣʝʜʫʝʤʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚʚʦʜʠʣʠ ʚ ʜʦʟʘʭ 10 ʠ 100 ʤʛ/ʢʛ ʟʘ 1 
ʯʘʩ ʜʦ ʠʤʤʫʥʠʟʘʮʠʠ. ʆʮʝʥʢʫ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʥʪʠʪʝʣʦʙʨʘ-
ʟʫʶʱʠʭ ʢʣʝʪʦʢ (ɸʆʂ) ʚ ʩʝʣʝʟʝʥʢʝ ʥʘ 5-ʝ ʩʫʪʢʠ ʤʝʪʦʜʦʤ ʣʦʢʘʣʴʥʦʛʦ ʛʝʤʦʣʠʟʘ ʚ ʛʝʣʝ ʘʛʘʨʦʟʳ 
[5]. 

ʏʠʩʣʦ ʟʦʥ ʛʝʤʦʣʠʟʘ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʡ IgM-ɸʆʂ, ʧʦʜʩʯʠʪʳʚʘʣʠ 
ʧʨʠ ʙʦʢʦʚʦʤ ʦʩʚʝʱʝʥʠʠ. ʈʝʟʫʣʴʪʘʪʳ, ʫʯʠʪʳʚʘʷ log-ʥʦʨʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ, ʚʳ-
ʨʘʞʘʣʠ ʚ ʚʠʜʝ log10 ɸʆʂ ʥʘ 1 ʤʣʥ ʷʜʨʦʩʦʜʝʨʞʘʱʠʭ ʢʣʝʪʦʢ ʠ ʥʘ ʚʝʩʴ ʦʨʛʘʥ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 
ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʝ ʚʚʝʜʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ɸʆʂ ʚ ʩʝʣʝʟʝʥ-
ʢʝ ʤʳʰʝʡ (ʨʠʩ. 1).  

ʈʠʩʫʥʦʢ 1 

  
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʩʦʝʜʠʥʝʥʠʡ ʨʷʜʘ 5-

ʘʨʠʣ-1-ʛʝʪʘʨʠʣ-4-ʛʝʪʝʨʦʠʣ-3-ʛʠʜʨʦʢʩʠ-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʦʚ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʦʠʩʢ ʚʝʱʝʩʪʚ ʩ 
ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. 

 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɸʥʜʨʝʡʯʠʢʦʚ, ʖ. ʉ. ʍʠʤʠʷ ʦʢʩʘʣʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʤʝʪʠʣʢʝʪʦʥʦʚ / ʖ. ʉ. 
ɸʥʜʨʝʡʯʠʢʦʚ, ɺ. ʃ. ɻʝʡʥ, ʀ. ʅ. ɸʥʠʢʠʥʘ // ɾʫʨʥ. ʦʨʛʘʥʠʯ. ʭʠʤʠʠ. ī 1986. ī ʊ. 22, ʚʳʧ. 8. ī 
ʉ. 1749ī1756. 
2. ʉʠʥʪʝʟ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 1-ʟʘʤʝʱʝʥʥʳʭ 5-ʘʨʠʣ-4-ʘʮʠʣ-3-ʛʠʜʨʦʢʩʠ-3-
ʧʠʨʨʦʣʠʥ-2-ʦʥʦʚ / B. JI. ɻʝʡʥ [ʠ ʜʨ.] // ʍʠʤ.-ʬʘʨʤʘʮ. ʞʫʨʥ. ī 1998. – ʊ. 32, ˉ 9. ī ʉ. 23ī25. 
3. ʇʨʦʩʪʦʡ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʩʠʥʪʝʟ 4-ʘʮʠʣ-5-ʬʝʥʠʣ-1-(2-ʛʝʪʝʨʠʣ)-3-ʛʠʜʨʦʢʩʠ-ɿ-
ʧʠʨʨʦʣʠʥ-2-ʦʥʦʚ / ʊ.ɸ. ʉʠʣʠʥʘ [ʠ ʜʨ.] // ʍʠʤʠʷ ʛʝʪʝʨʦʮʠʢʣ. ʩʦʝʜʠʥʝʥʠʡ. – 1998. - ˉ6. – ʉ. 
844 - 845. 
4. ʇʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʘʷ ʠ ʘʥʘʣʴʛʝʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 5-ʘʨʠʣ-4-ʘʮʠʣ-1-ʛʝʪʝʨʠʣ-3-
ʛʠʜʨʦʢʩʠ-3-ʧʠʨʨʦʣʠʥ-2-ʦʥʦʚ / ɺ. ʃ. ɻʝʡʥ [ʠ ʜʨ.] // ʍʠʤ.-ʬʘʨʤʘʮ. ʞʫʨʥ. – 2008. – ʊ. 42, ˉ 5. – 
ʉ. 24ī26. 
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5. Jerne, N. K. Plaque formation in agar by single antibody-producing cells / N. K. Jerne, A. A. 
Nordin // Science. ī 1963. ī Vol. 140, ˉ 3365. ī P. 405ī405. 

 
 

ʄʠʪʨʦʬʘʥʦʚʘ ʀ.ʖ., ʅʝʜʠʣʴʢʦ ʆ.ɺ., ʇʨʦʚʦʪʦʨʦʚ ɺ.ʀ., ʂʦʚʠʥʸʚ ɸ.ʅ. 
ʆʇʈɽɼɽʃɽʅʀɽ ɿʆʃʔʅʆʉʊʀ ʊʈɸɺʓ ʇʋʉʊʓʈʅʀʂɸ ʉʀɿʆɻʆ,  

ʇʈʆʀɿʈɸʉʊɸʖʑɽɻʆ ɺ ʈɸɿʃʀʏʅʓʍ ʈɸʁʆʅɸʍ  
ɺʆʃɻʆɻʈɸɼʉʂʆʁ ʆɹʃɸʉʊʀ 

ɻɹʆʋ ɺʇʆ «ɺʦʣʛʦʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ» ʄʠʥʟʜʨʘʚʘ  
ʈʦʩʩʠʠ, ɺʦʣʛʦʛʨʘʜ, ʈʦʩʩʠʷ 

 
 ʇʦʠʩʢ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʦʡ ʠ 
ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 
ʧʨʦʙʣʝʤʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʘʨʤʘʮʠʠ. ʇʫʩʪʳʨʥʠʢ ʩʠʟʳʡ (Leonurus glaucescens Bge.) ʦʪʥʦʩʠʪ-
ʩʷ ʢ ʯʠʩʣʫ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʤʝʜʠʮʠʥʝ ʨʘʩʪʝ-
ʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ ʈʦʩʩʠʠ ʨʘʩʪʝʥʠʷ ʨʦʜʘ ʧʫʩʪʳʨʥʠʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩ-
ʥʦʚʥʦʤ ʢʘʢ ʩʝʜʘʪʠʚʥʦʝ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ, ʚʣʠʷʶʱʝʝ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ [2, 3]. 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʣʴʥʦʩʪʠ ʪʨʘʚʳ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ, ʟʘʛʦʪʦʚʣʝʥ-
ʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
 ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʘ ʪʨʘʚʘ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ, ʩʦʙʨʘʥʥʘʷ ʚ ʬʘʟʫ 
ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ ʦʪ ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʠʶʥʝ-ʠʶʣʝ 2013 ʛ. ʚ ʉʨʝʜʥʝʘʭʪʫʙʠʥʩʢʦʤ (ʭ. 
ʈʳʙʘʯʠʡ, ʧ. ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ), ɻʦʨʦʜʠʥʱʝʥʩʢʦʤ (ʭ. ʇʝʩʢʦʚʘʪʢʘ),  ʂʫʤʳʣʞʝʥʩʢʦʤ (ʭ. ɹʝʣʦ-
ʛʦʨʩʢʠʡ) ʨʘʡʦʥʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ ʦʙʱʝʡ ʠ ʟʦʣʳ ʥʝʨʘʩʪʚʦʨʠʤʦʡ ʚ 10% ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠ-
ʩʣʦʪʝ ʚ ʦʙʨʘʟʮʘʭ ʪʨʘʚʳ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ɻʌ XI ʠʟʜʘʥʠʷ 
[1]. 
 ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʦʜʠʣʘʩʴ 
ʩʦʛʣʘʩʥʦ ʆʌʉ 42-0111-09 «ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ» ʠ ʚʢʣʶʯʘʣʘ ʧʨʦʚʝʨʢʫ ʦʜʥʦʨʦʜʥʦʩʪʠ ʚʳʙʦʨʢʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʯʠʩʣʝ-
ʥʠʝʤ ʙʘʟʦʚʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ, ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤʳ Excel 2000 (MS Office 2000, ʉʐɸ). 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

ʊʘʙʣʠʮʘ 1 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ ʦʙʱʝʡ ʚ ʪʨʘʚʝ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʡ 

ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 
 

ˉ ʭ. ʈʳʙʘʯʠʡ ʧ. ʉʨʝʜʥʷʷ ɸʭ-
ʪʫʙʘ 

ʭ. ʇʝʩʢʦʚʘʪʢʘ ʭ. ɹʝʣʦʛʦʨʩʢʠʡ 

1 9,33 9 9,34 10,19 
2 9,49 9,19 9,35 10,32 
3 9,63 9,33 9,36 10,46 

XʩʨÑȹx,% 9,48 ± 0,27 9,17 ± 0,30 9,35 ± 0,02 10,32 ± 0,25 
ʄʝʪʨʦʣʦʛʠ-ʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
S = 0,1 

S2 = 0,02 
Ů,% = 2,9 

S = 0,16 
S2 = 0,02 
Ů,% =3,3 

 

S = 0,01 
S2 = 1E-04 
Ů,% = 0,19 

S = 0,14 
S2 = 0,02 
Ů,% = 2,4 

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʦʣʘ ʦʙʱʘʷ ʪʨʘʚʳ ʧʫʩʪʳʨ-
ʥʠʢʘ ʩʠʟʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʧ. ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ ʩʦʩʪʘʚʣʷʝʪ 9,17 ± 0,3046%, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ 
ʭ. ʈʳʙʘʯʠʡ – 9,48 ± 0,27%, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʭ. ʇʝʩʢʦʚʘʪʢʘ – 9,35 ± 0,02%, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʭ. 
ɹʝʣʦʛʦʨʩʢʠʡ – 10,32 ± 0,25. 
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ʊʘʙʣʠʮʘ 2 
ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʦʣʳ ʥʝ ʨʘʩʪʚʦʨʠʤʦʡ ʚ 10% ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ 

ʢʠʩʣʦʪʝ ʚ ʪʨʘʚʝ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙ-
ʣʘʩʪʠ 

ˉ ʭ. ʈʳʙʘʯʠʡ ʧ. ʉʨʝʜʥʷʷ ɸʭ-
ʪʫʙʘ 

ʭ. ʇʝʩʢʦʚʘʪʢʘ ʭ. ɹʝʣʦʛʦʨʩʢʠʡ 

1 2,31 0,97 0,81 2,91 
2 2,33 0,98 0,82 2,93 
3 2,35 0,99 0,82 2,94 
XʩʨÑȹx,% 2,33 ± 0,04 0,98 ± 0,02 0,82 ± 0,01 2,93 ± 0,03 
ʄʝʪʨʦʣʦʛʠʯʝʩʢʘʷ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʘ 

S = 0,02 
S2 = 0,0004 
Ů,% = 1,58 

S = 0,01 
S2 = 0,0001 
Ů,% = 1,88 

S = 0,005 
S2 = 0,00003 

Ů,% = 1,3 

S = 0,02 
S2 = 0,0002 
Ů,% = 0,95 

 

 ɿʦʣʘ ʥʝʨʘʩʪʚʦʨʠʤʘʷ ʚ 10% ʭʣʦʨʠʩʪʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʝ ʚ ʪʨʘʚʝ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ, 
ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʧ. ʉʨʝʜʥʷʷ ɸʭʪʫʙʘ ʩʦʩʪʘʚʣʷʝʪ 0,98 ± 0,02%, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʭ. ʈʳʙʘʯʠʡ – 
2,33 ± 0,04%, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʭ. ʇʝʩʢʦʚʘʪʢʘ – 0,82 ± 0,01%, ʟʘʛʦʪʦʚʣʝʥʥʦʡ ʚ ʭ. ɹʝʣʦʛʦʨʩʢʠʡ 
– 2,93 ± 0,03%. 
 ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʩʳʨʴʝ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ, ʟʘʛʦʪʦʚʣʝʥ-
ʥʦʝ ʚ ɻʦʨʦʜʠʱʝʥʩʢʦʤ ʨʘʡʦʥʝ (ʭ. ʇʝʩʢʦʚʘʪʢʘ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤ ʤʠʥʝʨʘʣʴ-
ʥʳʤ ʩʦʩʪʘʚʦʤ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʟʦʣʝ ʧʨʠ ʝʛʦ ʩʞʠʛʘʥʠʠ, ʠ, ʦʯʝʚʠʜʥʦ, ʚ 
ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʢʘʟʳʚʘʶʪ ʣʝʯʝʙʥʳʡ ʵʬʬʝʢʪ. ʇʨʠ ʵʪʦʤ ʥʝʤʘʣʦʚʘʞʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʤʠʥʝ-
ʨʘʣʴʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʪʨʘʚʝ ʧʫʩʪʳʨʥʠʢʘ ʩʠʟʦʛʦ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ ʫʢʘʟʘʥʥʦʤ ʨʘʡʦʥʝ ʤʠʥʠ-
ʤʘʣʴʥʦ. 
 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʟʘʛʦʪʦʚʢʫ ʪʨʘʚʳ ʧʫʩʪʳʨʥʠʢʘ ʚ ɻʦ-
ʨʦʜʠʱʝʥʩʢʦʤ ʨʘʡʦʥʝ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʠʤʝʝʪ ʙʦʛʘʪʳʡ ʠ ʩʙʘʣʘʥʩʠʨʦ-
ʚʘʥʥʳʡ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 
ʧʨʠʤʝʩʝʡ. 
 

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʬʘʨʤʘʢʦʧʝʷ ʉʉʉʈ. – ɺʳʧ. 2. ʆʙʱʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ 
ʨʘʩʪʠʪʝʣʴʥʦʝ ʩʳʨʴʝ/ʄɿ ʉʉʉʈ. –  ʄ.; ʄʝʜʠʮʠʥʘ, 1990. – 400 ʩ. 
2. ʇʫʩʪʳʨʥʠʢ ʩʠʟʳʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  –  ʕʣʝʢʪʨʦʥ.  ʜʘʥ.  –  ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  
http://fitoapteka.org/herbs-p/4117-101032-leonurus-glaucescens. – ɿʘʛʣ. ʩ ʵʢʨʘʥʘ (ʜʘʪʘ 
ʦʙʨʘʱʝʥʠʷ: 28.10. 2013). 
3. ʌʣʦʨʘ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ / ʧʦʜ ʨʝʜ. ɸʥ. ɸ. ʌʝʜʦʨʦʚʘ – ʉʇʙ.: ʅʘʫʢʘ, 1978. – ʊ. III. 
– 259 ʩ. 

 
 

ʄʠʭʘʣʝʚ ɺ.ɸ., ʆʜʝʛʦʚʘ ʊ.ʌ. 
ʉʀʅʊɽɿ ʀ ʇʈʆʊʀɺʆʄʀʂʈʆɹʅɸʗ ɸʂʊʀɺʅʆʉʊʔ ɿɸʄɽʑɽʅʅʓʍ ɸʄʀɼʆɺ N-

ɸʎɽʊʀʃʀɿɸʊʀʅʆɺʆʁ ʂʀʉʃʆʊʓ 
ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 

 

ʇʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ ʠʟʫʯʝʥʳ ʨʝʘʢʮʠʠ N-ʘʮʝʪʠʣʠʟʘʪʠʥʘ ʩ ʘʣʠʬʘʪʠʯʝʩʢʠʤʠ ʠ ʘʨʦ-
ʤʘʪʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ, ʥʦ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 
ʦʪʩʫʪʩʪʚʫʶʪ [1]. ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʘʤʝʱʝʥʥʳʝ 
ʘʤʠʜʳ N-ʘʮʝʪʠʣʠʟʘʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʚ ʦʧʳʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʣʠ ʘʥʘʣʴʛʝʪʠʯʝ-
ʩʢʫʶ ʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ [2].  

ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʜʣʷ ʥʘʩ ʧʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʧʨʦʚʝʩʪʠ ʨʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
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N-ʘʮʝʪʠʣʠʟʘʪʠʥʘ ʩ ʘʣʢʠʣ- ʠ ʘʨʠʣʘʤʠʥʘʤʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 
ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɺ ʭʦʜʝ ʦʧʳʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ N-ʘʮʝʪʠʣʠʟʘʪʠʥʘ ʩ ʘʣʢʠʣ- ʠʣʠ 
ʘʨʠʣʘʤʠʥʘʤʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1 ʚ ʵʪʘʥʦʣʝ ʦʙʨʘʟʫʶʪʩʷ  ʘʤʠʜʳ N-ʘʮʝʪʠʣʠʟʘʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ.  

N

O

O
NHCOCH3

C
R

O

NH
C

O

R NH2+

COCH3  
          1–7  

ɻʜʝ R = (ʉʅ2)2ʆʅ (1), (ʉʅ2)2ʉʅ3 (2), (CH2)3OH (3), ʉ3ʅ7-ʠʟʦ  (4), C6H4SO2NH2-4 (5), C6H11-
ʮʠʢʣʦ (6), C6H4COOH-3 (7).   

ʊʘʙʣʠʮʘ 1  
ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ (1-7)  

ʉʦʝʜʠ-
ʥʝʥʠʝ R ɹʨʫʪʪʦ-ʬʦʨʤʫʣʘ ʊ. ʧʣ., ʦʉ ɺʳʭʦʜ, 

% 
1. (ʉʅ2)2ʆʅ ʉ12ʅ14N2O4 107-108 73 
2. (ʉʅ2)2ʉʅ3 C13H16N2O3 110-111 56 
3. (CH2)3OH C13H16N2O3 104-105 77 
4. ʉ3ʅ7-ʠʟʦ C13H16N2O3 138-139 80 
5. C6H4SO2NH2-4 C16H15N3O5S 235-236 87 
6. C6H11-ʮʠʢʣʦ ʉ16ʅ19N2O3 166-167 82 
7. C6H4COOH-3 C17H14N2O5 190-191 65 

 
ɺ ʗʄʈ 1ʅ-ʩʧʝʢʪʨʘʭ (Dʄʉʆ-d6) ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ (ʪʘʙʣ. 2) ʧʨʠʩʫʪʩʪʚʫʶʪ  ʩʠʛʥʘʣʳ ʧʨʦʪʦʥʦʚ 

ʜ.ʤ.ʜ: ʩʠʥʛʣʝʪ NHʉʆʉʅ3 ʛʨʫʧʧʳ ʧʨʠ 10,53 – 10,74; ʩʠʛʥʘʣ COCONH ʧʨʠ 8,46-8,60; ʛʨʫʧʧʘ ʣʠʥʠʡ 
ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʧʨʦʪʦʥʦʚ ʚ ʦʙʣʘʩʪʠ 7,00 – 8,32 ʠ ʩʠʥʛʣʝʪ ʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʳ ʧʨʠ 2,00-2,24 ʤ.ʜ. 

ʊʘʙʣʠʮʘ 2 
ɼʘʥʥʳʝ ʗʄʈ 1ʅ - ʩʧʝʢʪʨʦʚ ʩʦʝʜʠʥʝʥʠʡ (1–7) 

ʉʦʝʜʠ-
ʥʝʥʠʝ R 

ʉʧʝʢʪʨ ʗʄʈ 1ʅ (ɼʄʉʆ-d6) ʜ,.ʜ.: 
NHʉʆʉʅ3 

1ʅ, ʩ 
ʉʆʉʆNH 
ʘʤʠʜ, 1ʅ 

ArH, 
ʤ 

ʉʅ3, 
3ʅ, ʩ 

1. (ʉʅ2)2ʆʅ     10,71 8,52 ʪ 7,00-7,65 2,21 
2. (ʉʅ2)2ʉʅ3  10,62 8,53 ʪ 7,05-8,05 2,12 
3. (CH2)3OH     10,70 8,48 ʪ 7,17-8,13 2,24 
4. ʉ3ʅ7-ʠʟʦ 10,53 8,60 ʜ 7,14-7,98 2,10 
5. C6H4SO2NH2-4 10,74 8,47 ʩ 7,12-8,32 2,03 
6. C6H11-ʮʠʢʣʦ  10,62 8,54 ʜ 7,14-8,00 2,17 
7. C6H4COOH-3 10,54 8,46 ʩ 7,13-8,32 2,00 

 

ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟʫʯʝʥʘ ʩʦʛʣʘʩʥʦ ʤʝʪʦ-
ʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ «ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ (ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦ-
ʚʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ» [3] ʤʝʪʦʜʦʤ ʜʚʫʢʨʘʪʥʳʭ ʩʝʨʠʡʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚ ʞʠʜʢʦʡ 
ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʩʪ-ʰʪʘʤʤʘʤ S. aureus ATTC 6538-P ʠ E. coli. ʠ ATCC 
25922. ɼʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝʣʝʥʘ ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥ-
ʪʨʘʮʠʷ (ʄʇʂ), ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟ-
ʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʝʧʘʨʘʪʘ-ʵʪʘʣʦʥʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʵʪʘʢʨʠʜʠʥʘ ʣʘʢʪʘʪ.  

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʤʠʜʳ N-ʘʮʝʪʠʣʠʟʘʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (1–7) 
ʧʦʢʘʟʘʣʠ ʩʣʘʙʫʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʠʭ ʤʠʥʠʤʘʣʴʥʦ ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥʪʨʘ-
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ʮʠʷ (ʄʇʂ) ʩʦʩʪʘʚʣʷʝʪ 1000 ʤʢʛ/ʤʣ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʝʠʤ ʢʫʣʴʪʫʨʘʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘ-
ʢʦʚʦʡ ʵʪʘʢʨʠʜʠʥʘ ʣʘʢʪʘʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʜʚʝʜʝʥʠʠ ʠʪʦʛʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩʦ-
ʝʜʠʥʝʥʠʡ ʥʘ ʥʘʣʠʯʠʝ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʩʦʝʜʠʥʝʥʠʷ 
ʧʦʢʘʟʘʣʠ ʩʣʘʙʫʶ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʝʠʤ ʢʫʣʴʪʫʨʘʤ ʠ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʧʦʠʩʢʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 
ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

 

 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
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ʄʦʩʪʨʷʥʩʢʘʷ ʅ.ʄ., ʃʠʤʘʨʝʚʘ ɽ.ɺ., ʂʦʪʦʚʘ ʕ.ʕ. 
ʆʉʆɹɽʅʅʆʉʊʀ ʈɸɿʈɸɹʆʊʂʀ ɼʆʂʋʄɽʅʊʀʈʋɽʄʓʍ ʇʈʆʎɽɼʋʈ ʉʀʉʊɽʄʓ 

ʂɸʏɽʉʊɺɸ ʇʈʀ ʇʈʆʀɿɺʆɼʉʊɺɽ ʌɸʈʄɸʂʆʇɽʁʅʓʍ ʉʊɸʅɼɸʈʊʅʓʍ  
ʆɹʈɸɿʎʆɺ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ «ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʳʡ ʬʘʨʤʘʢʦʧʝʡʥʳʡ ʮʝʥʪʨ ʢʘʯʝʩʪʚʘ  
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ», ʛ. ʍʘʨʴʢʦʚ, ʋʢʨʘʠʥʘ 

 

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ 
ʢʘʯʝʩʪʚʘ (ʉʄʂ), ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ: 
- ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʥʠʭ, ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ; 
- ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ; 
- ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʦʪʨʝʙʥʦʩʪʝʡ; 
- ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ; 
- ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ; 
- ʨʘʟʤʝʨʘ ʠ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉ ʧʦʟʠʮʠʡ GMP ʠ ISO ʉʄʂ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʥʘʜʣʝʞʘʱʝ-
ʛʦ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ 
ʠ ʩʨʝʜʩʪʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʭ ʨʘʙʦʪ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʭ ʵʪʘ-
ʧʦʚ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʬʬʝʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʉʄʂ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʩʝ ʧʨʦʮʝʜʫʨʳ ʙʫʜʫʪ ʜʦʢʫʤʝʥʪʠʨʦ-
ʚʘʥʳ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ. ʕʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ 
ʚʩʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʦ ʩʚʷʟʳʚʘʝʪ ʚʩʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʘʨʘʥʪʠʨʫʝʪ ʩʚʦ-
ʙʦʜʥʦʝ ʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʣʷ ʯʝʛʦ ʦʥʘ 
ʜʦʣʞʥʘ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ, ʚʥʝʜʨʠʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʦʝʡ ʉʄʂ, ʘ ʪʘʢ-
ʞʝ ʟʘʙʦʪʠʪʴʩʷ ʦ ʧʦʩʪʦʷʥʥʦʤ ʫʣʫʯʰʝʥʠʠ ʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʫʙʩʪʘʥʮʠʡ ʠ ʛʦ-
ʪʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʠʭ ʢʦʥʪʨʦʣʝ ʬʘʨʤʘʢʦʧʝʡʥʳʭ 
ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ (ʌʉʆ). 

ʈʘʟʨʘʙʦʪʢʘ ʉʄʂ ʦʪʜʝʣʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ɻʇ «ʌʘʨʤʘʢʦʧʝʡʥʳʡ ʮʝʥʪʨ» ʷʚʣʷʣʘʩʴ 
ʵʣʝʤʝʥʪʦʤ ʩʦʟʜʘʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʌʉʆ ʠ ʙʳʣʘ ʥʘʮʝʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ ʪʘʢʠʭ ʟʘʜʘʯ:  
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-ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʚ ʭʦʜʝ ʘʪʪʝʩʪʘʮʠʠ ʠ  ʧʨʦ-
ʩʣʝʞʠʚʘʝʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ;  

-ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ ʟʘʢʘʟʯʠʢʦʤ; 
-ʦʮʝʥʢʘ ʨʠʩʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʦʚ ʘʪʪʝʩʪʘʮʠʠ ʠ ʨʘʩʬʘʩʦʚʢʠ ʠ ʤʘʨʢʠʨʦʚ-

ʢʠ ʌʉʆ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ;  
-ʦʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʉʄʂ ʤʦʞʝʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʛʨʘʜʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ 
ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ, ʠʣʠ ʞʝ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʨʘʟʜʝʣʘʤ ʪʨʝʙʦ-
ʚʘʥʠʡ ʚʥʝʜʨʷʝʤʦʛʦ ʩʪʘʥʜʘʨʪʘ (ʜʦʢʫʤʝʥʪʳ ɯ, ɯɯ, ɯɯɯ ʠ ɯV ʫʨʦʚʥʷ), ʘ ʪʘʢʞʝ ʥʘ ʠʭ ʨʘʟʣʠʯʥʳʭ ʩʦ-
ʯʝʪʘʥʠʷʭ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʦʢʫʤʝʥ-
ʪʠʨʫʝʤʳʭ ʧʨʦʮʝʜʫʨ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ ʚ ʦʪʜʝʣʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʫʤʝʥʪʘ, ʦʧʠʩʳʚʘʶʱʝʛʦ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʦʢʫʤʝʥʪʠʨʫʝʤʦʡ ʧʨʦʮʝʜʫʨʝ, ʙʳʣ 
ʚʳʙʨʘʥ ʬʦʨʤʘʪ ʉʊʇ (ʜʦʢʫʤʝʥʪ ɯɯ ʫʨʦʚʥʷ), ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 
ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʉʄʂ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʜʝʡʩʪʚʠʷ 
ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʦʪʜʝʣʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥ-
ʜʘʨʪʦʤ ISO 9001 ʚ ʦʪʜʝʣʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʉʊʇ: 

- ʋʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʝʡ; 
- ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʠʩʷʤʠ (ʧʨʦʪʦʢʦʣʳ, ʘʢʪʳ, ʩʪʘʥʜʘʨʪʳ); 
- ʋʧʨʘʚʣʝʥʠʝ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʝʡ; 
- ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ; 
- ɺʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ; 
- ʂʦʨʨʝʢʪʠʨʫʶʱʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʩʪʘʥʜʘʨʪʦʚ, ʢʦʪʦʨʳʝ (ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʥʳʤʠ ʜʣʷ 
ʜʘʥʥʦʛʦ ʦʪʜʝʣʘ) ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʜʝʣʝ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 
ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʉʊʇ: 

- ʇʨʦʮʝʜʫʨʘ ʘʪʪʝʩʪʘʮʠʠ ʬʘʨʤʘʢʦʧʝʡʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʌʘʨʤʘʢʦʧʝʠ ʋʢʨʘʠʥʳ (ʌʉʆ ɻʌʋ); 

- ɸʪʪʝʩʪʘʮʠʷ ʨʘʙʦʯʠʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ; 
- ʕʢʩʧʝʨʪʠʟʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʘʪʪʝʩʪʘʮʠʠ ʌʉʆ ɻʌʋ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʘʤ ʠ ʧʦʨʷ-

ʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ. 
ʇʦʤʠʤʦ ʉʊʇ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʦʪ-

ʜʝʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʘʪ ʩʪʘʥʜʘʨʪʥʦʡ ʨʘʙʦʯʝʡ ʤʝʪʦʜʠʢʠ – ʉʈʄ (ʜʦʢʫʤʝʥʪ ɯɯɯ ʫʨʦʚʥʷ). ʊʘ-
ʢʦʡ ʬʦʨʤʘʪ ʧʦʟʚʦʣʠʣ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʦʪ 
ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʧʨʝʜʧʨʠʥʷʪʴ ʜʦ ʧʦʣʫʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ 
ʨʝʟʫʣʴʪʘʪʘ, ʘ ʪʘʢʞʝ ʫʯʝʩʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ ʢʨʠʪʝʨʠʠ ʧʨʠʝʤ-
ʣʝʤʦʩʪʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʉʈʄ, ʩʦʛʣʘʩʫʶʱʘʷʩʷ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠ-
ʝʡ ʘʩʧʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ; ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ; ʧʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦ-
ʚʘʥʠʝ; ʨʝʘʢʪʠʚʳ ʠ ʤʘʪʝʨʠʘʣʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ); ʦʙʱʠʝ ʚʦʧʨʦʩʳ; ʦʭʨʘʥʘ 
ʪʨʫʜʘ ʠ ʪʝʭʥʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʉʈʄ, ʢʘʩʘʶ-
ʱʠʝʩʷ ʩʧʝʮʠʬʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʜʝʣʝ: 

- ʇʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ ʩʝʨʪʠʬʠʢʘʪʦʚ ʥʘ ʌʉʆ ɻʌʋ 
- ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠ  ʁʦʪʯʝʪʦʚ ʧʦ ʘʪʪʝʩʪʘʮʠʠ ʌʉʆ ɻʌʋ 
-ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʣʝʥʠʶ ʪʝʭʟʘʜʘʥʠʷ ʧʦ ʘʪʪʝʩʪʘʮʠʠ ʌʉʆ ɻʌʋ. 
- ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʚʘʣʠʜʘʮʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ 
-ʇʦʨʷʜʦʢ ʧʝʨʝʜʘʯʠ ʌʉʆ ɻʌʋ ʧʦʩʣʝ ʘʪʪʝʩʪʘʮʠʠ ʠ ʧʝʨʝʘʪʪʝʩʪʘʮʠʠ 
- ʇʦʨʷʜʦʢ ʫʯʝʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʠ 

ʜʨ. 



ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʚ 
ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ 
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ɼʣʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʉʈʄ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 
¶ ʉʈʄ ʦʭʚʘʪʳʚʘʶʪ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ, ʚʳʧʦʣʥʷʝʤʳʝ 

ʧʨʠ ʘʪʪʝʩʪʘʮʠʠ, ʪʘʢ ʠ ʚʩʝ ʧʨʦʮʝʜʫʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʱʝʥʠʷ, 
ʬʘʩʦʚʢʠ ʌʉʆ, ʨʘʙʦʪʫ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʦʮʝʜʫʨ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʢʘʪʘʣʦʛʠʟʘʮʠʠ; 

¶ ʫʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʥʘʫʢʦʝʤʢʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ ʧʦ ʘʪʪʝʩʪʘʮʠʠ ʩʪʘʥ-
ʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ, ʤʥʦʛʠʝ ʉʈʄ ʠʤʝʶʪ ʨʘʩʰʠʨʝʥʥʫʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʪʝʢʩʪʦ-
ʚʫʶ ʯʘʩʪʴ. ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʛʨʦʤʦʟʜʢʠʤ, ʪ.ʢ. ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʦʰʠʙʢʠ ʠ ʥʝʪʦʯʥʦʩʪʠ ʩʪʘʥʦʚʷʪʩʷ ʥʝʠʟʙʝʞʥʳʤʠ. ʏʝʪʢʦʩʪʠ ʠ ʢʦʥʢʨʝʪʥʦʩʪʠ ʠʟʣʦʞʝʥʠʷ 
ʫʜʘʣʦʩʴ ʜʦʩʪʠʯʴ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʬʦʨʤʫʣ, ʛʨʘʬʠʢʦʚ ʠ 
ʪʘʙʣʠʮ. 

ɺʩʝ ʉʈʄ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʦʧʘʜʘʶʪ ʥʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚ ʛʨʫʧʧʫ ʫʧʨʘʚʣʝʥʠʷ ʢʘ-
ʯʝʩʪʚʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʫʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ. ʋʪʚʝʨʞʜʝʥʥʳʝ ʉʈʄ 
ʧʝʨʝʜʘʶʪʩʷ ʨʫʢʦʚʦʜʠʪʝʣʶ ʛʨʫʧʧʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʦʮʝʜʫʨ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʨʝʛʠʩʪʨʘ-
ʮʠʷ ʵʢʟʝʤʧʣʷʨʦʚ, ʠʭ ʤʘʨʢʠʨʦʚʢʘ, ʫʯʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ). ʇʨʠʚʣʝʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ ʢ 
ʜʘʣʴʥʝʡʰʝʤʫ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʬʬʝʢ-
ʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʘʯʝʩʪʚʘ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʨʘʟʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʦʡ, ʩʦʚʨʝʤʝʥ-
ʥʦʡ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 
ʝʝ ʚʥʝʜʨʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. ISO 9001:2008 ʉʠʩʪʝʤʘ ʤʝʥʝʜʞʤʝʥʪʘ ʢʘʯʝʩʪʚʘ. ʊʨʝʙʦʚʘʥʠʷ. 
2. ISO Guide 34:2009 (ɽ) ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʪʘʥʜʘʨʪʥʳʭ 
ʦʙʨʘʟʮʦʚ. 
3. National laboratories for drug surveillance and control// Quality assurance of pharmaceuticals. 
A compendium guidelines and related matherials. Volume 1. WHO, Geneva. 1997. P 162–174. 
4. ʃʝʦʥʪʴʝʚ ɼ.ɸ. ʉʦʟʜʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʋʢʨʘʠʥʝ // ʌʘʨʤʘʢʦʤ- 2012.- ˉ1-2. - ʉ.25-32. 

 
 

1ʄʫʭʫʪʜʠʥʦʚʘ ɸ.ʅ., 3ɹʘʨʘʥʦʚʘ ɸ.ɸ., 2ɽʧʘʥʝʰʥʠʢʦʚʘ ʖ.ɺ., 2ɺʠʭʘʨʝʚʘ ɽ.ɺ., 1ʈʳʯʢʦʚʘ ʄ.ʀ., 
1ʀʚʰʠʥʘ ʀ.ɹ.,3ʉʝʣʷʥʠʥʦʚ ɸ.ɸ. 

ʇʈʆɼʆʃɾʀʊɽʃʔʅʆʉʊʔ ʀ ʉʊɸʊʀʉʊʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʇʆɺʊʆʈʗɽʄʆʉʊʀ 
ʇʈʆʎɽʉʉɸ ɹʀʆɼɽʉʊʈʋʂʎʀʀ ɼʈʆʊɸɺɽʈʀʅɸ ɻʀɼʈʆʍʃʆʈʀɼɸ  

1ʀʕɻʄ ʋʨʆ ʈɸʅ, ʛ. ʇʝʨʤʴ 
2ɻɹʆʋ ɺʇʆ ʇɻʌɸ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, ʛ. ʇʝʨʤʴ, 

3ɻɹʆʋ ɺʇʆ ʇʅʀʇʋ ʄʠʥʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ, ʛ. ʇʝʨʤʴ 
 

ɼʨʦʪʘʚʝʨʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ (1-(3,4-ʜʠʵʪʦʢʩʠʙʝʥʟʠʣʠʜʝʥ)-6,7-ʜʠʵʪʦʢʩʠ-1,2,3,4-
ʪʝʪʨʘʛʠʜʨʦʠʟʦʭʠʥʦʣʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ, ɼɻ) – ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʠʩʧʦʣʴ-
ʟʫʝʤʳʭ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʝʧʘʨʘʪʦʚ ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ɽʞʝʛʦʜʥʦʝ ʧʦ-
ʪʨʝʙʣʝʥʠʝ ʝʛʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʩʦʩʪʘʚʣʷʝʪ ʩʦʪʥʠ ʪʦʥʥ, ʯʪʦ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʧʘʜʘ-
ʥʠʶ ʜʨʦʪʘʚʝʨʠʥʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [1]. ʉʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩ-
ʩʘʭ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʥʳʭ ʠ ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʘʢʪʠʥʦʙʘʢʪʝʨʠʠ 
ʨʦʜʘ Rhodococcus [2,3]. ɺ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʤʠ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 
ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʜʨʦʪʘʚʝʨʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʦʜʦʢʦʢʢʦʚ [4]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ – ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʠ ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʙʠʦʜʝʩʪʨʫʢʮʠʠ ɼɻ ʢʣʝʪʢʘʤʠ R. rhodochrous 
ʀʕɻʄ 647, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʝʛʦ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. 
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ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʰʪʘʤʤ R.rhodochrous ʀʕɻʄ 647 
(www.iegm.ru/iegmcol/strains). ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ (1) ʤʠʥʝʨʘʣʴʥʦʡ ʩʨʝʜʝ RS ʩʦ-
ʩʪʘʚʘ (ʛ/ʣ): KH2PO4 - 2,0; K2HPO4-2,0; (Nʅ4)2 SO4 - 2,0; KNO3  - 1,0; NaCl - 1,0; - 0,2; CaC12

 ʭ 
2H2O - 0,02; FeCl3 ʭ 6H2ʆ - 0,001; (2) ʩʨʝʜʝ K ʩʦʩʪʘʚʘ (ʛ/ʣ): KH2PO4 - 1,0; K2HPO4-1,0; KNO3  - 
1,0; NaCl - 1,0; - 0,2; CaC12

 ʭ 2H2O -  0,02;  FeCl3 ʭ 6H2ʆ - 0,001 ʠ (3) ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʥʦʤ 
ʨʘʩʪʚʦʨʝ ʩʦʩʪʘʚʘ (ʛ/ʣ): Na2HPO4 – 8,9; KH2PO4 – 3,39 ( (pH 7.0) ʧʨʠ 28°ʉ. ʇʦʩʝʚʥʘʷ ʜʦʟʘ ʨʦ-
ʜʦʢʦʢʢʦʚ ʩʦʩʪʘʚʣʷʣʘ 6,0 ʭ107 ʢʣʝʪʦʢ/ʤʣ. ʂʣʝʪʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʤʷʩʦ-
ʧʝʧʪʦʥʥʦʤ ʘʛʘʨʝ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʩʫʪ.  ɼʨʦʪʘʚʝʨʠʥʘ ʛʠʜʨʦʭʣʦʨʠʜ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʚʠʜʝ ʬʘʨʤʘ-
ʮʝʚʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ (ʀʨʙʠʪʩʢʠʡ ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ ʟʘʚʦʜ, ʈʦʩʩʠʷ) ʚ ʢʦʥʮʝʥʪʨʘ-
ʮʠʠ 0,002%. ɹʠʦʜʝʩʪʨʫʢʮʠʶ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠʩʩʣʝʜʦʚʘʣʠ ʪʘʢʞʝ ʧʨʠ ʩʦʦʢʠʩʣʠʪʝʣʴ-
ʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʚʥʝʩʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʫʙʩʪʨʘʪʦʚ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʳʭ 
ʠʩʧʦʣʴʟʦʚʘʣʠ D-ʛʣʶʢʦʟʫ (0,5%), D-ʩʘʭʘʨʦʟʫ (0,25%), ʵʪʘʥʦʣ (0,01%) ʠʣʠ ʛʣʠʮʝʨʠʥ (0,1%). 
ʉʦʜʝʨʞʘʥʠʝ ʜʨʦʪʘʚʝʨʠʥʘ ʚ ʧʦʩʪʬʝʨʤʝʥʪʘʮʠʦʥʥʳʭ ʩʨʝʜʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʨʦʜʦʢʦʢʢʦʚ ʦʧ-
ʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʦʤʘʪʦʛʨʘʬʘ «LC Prominence» («Shimadzu», 
ʗʧʦʥʠʷ). 

ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʩʪʝʧʝʥʴ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ɼɻ ʚ ʚʠʜʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ 
ʥʘ 110 ʩʫʪ ʚ ʩʨʝʜʝ RS ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 80 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʩʨʝʜʝ K, ʥʝ ʩʦʜʝʨʞʘʱʝʡ ʘʤʤʦ-
ʥʠʡʥʳʡ ʘʟʦʪ, ʧʨʦʮʝʩʩ ʙʠʦʜʝʩʪʨʫʢʮʠʠ ʥʝ ʧʨʦʠʩʭʦʜʠʪ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɹʠʦʜʝʩʪʨʫʢʮʠʷ ɼɻ ʢʣʝʪʢʘʤʠ 
R.rhodochrous ʀʕɻʄ 647 ʚ ʨʘʟʥʳʭ ʩʨʝʜʘʭ: 
(1) –ʩʨʝʜʘ ʂ;  
(2) – ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ;  
(3) –ʩʨʝʜʘ RS. 
 
 

ɺ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ (pH 6.8 - 7.0) ʙʠʦʜʝʩʪʨʫʢʮʠʷ ɼɻ ʪʘʢʞʝ ʥʝ ʧʨʦʪʝʢʘʝʪ. 
ɺʦʟʤʦʞʥʦ, ʧʨʦʮʝʩʩ ʟʘʪʨʫʜʥʷʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʜʘʥʥʦʡ ʩʨʝʜʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʦʩʘʜʢʘ ʬʦʩʬʘ-
ʪʘ ʜʨʦʪʘʚʝʨʠʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʨʝʜʘ RS. ʆʜʥʘ-
ʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɼɻ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ ʧʨʦʮʝʩʩ ʙʠʦʜʝʩʪ-
ʨʫʢʮʠʠ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ (ʨʠʩ. 1). ʉ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʝʥ 
ʤʝʪʦʜ ʢʦʤʝʪʘʙʦʣʠʟʤʘ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘʣʦʩʴ ʚʥʝʩʝʥʠʝ ʚ ʠʥʢʫʙʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʚ 
ʢʘʯʝʩʪʚʝ ʢʦʩʫʙʩʪʨʘʪʘ ʛʣʶʢʦʟʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʦ 53 
ʩʫʪ.  

ɹʠʦʜʝʩʪʨʫʢʮʠʷ ɼɻ ʧʨʦʪʝʢʘʝʪ ʚ ʫʟʢʦʤ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʢʠʩʣʦʪʥʦʩʪʠ ʩʨʝʜʳ ʢʫʣʴʪʠ-
ʚʠʨʦʚʘʥʠʷ (ʨʅ 6.2 - 6.8). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʫʨʦʚʥʝʤ ʢʠʩʣʦʪʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʟʥʘ-
ʯʝʥʠʝ pH 6.8 (ʨʠʩ.2). ɺ ʢʠʩʣʦʡ ʩʨʝʜʝ (pH 5.0) ʙʠʦʜʝʩʪʨʫʢʮʠʷ ɼɻ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʇʨʦʚʝʜʝʥʠʝ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʣʘʙʦʱʝʣʦʯʥʳʭ (ʨʅ 7.2) ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʘ-
ʜʝʥʠʶ ʦʩʥʦʚʘʥʠʷ ʜʨʦʪʘʚʝʨʠʥʘ ʚ ʚʠʜʝ ʭʣʦʧʴʝʚʠʜʥʦʛʦ ʦʩʘʜʢʘ, ʢʦʪʦʨʳʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʪʘʥʦ-
ʚʠʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʨʦʜʦʢʦʢʢʦʚ.  

ʂʠʥʝʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʦʧʠʩʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʮʝʩʩʘ 
ʙʠʦʜʝʩʪʨʫʢʮʠʠ 

 ( ) ,dx k t x
dt
= - Ö (1) 

ʛʜʝ «ʢʦʥʩʪʘʥʪʘ» ʨʝʘʢʮʠʠ k(t) = b + a t – ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ. 

1 
2 
 
 
 
 
 
3 
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ʈʝʟʫʣʴʪʘʪ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ (1) ʧʨʠ ʠʟʚʝʩʪʥʦʡ ʥʘʯʘʣʴʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʭ0 ʩʫʙʩʪʨʘʪʘ ʠʤʝʝʪ ʚʠʜ 
 0 exp( ( / 2) )x x b a t t= Ö - + . (2) 

 

ɺ ʢʘʞʜʦʡ ʠʟ ʨʝʘʣʠʟʘʮʠʡ (ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʦʧʳʪʦʚ) ʘ ʠ b  ʷʚʣʷʶʪʩʷ ʥʝʩʣʫʯʘʡʥʳʤʠ ʚʝ-
ʣʠʯʠʥʘʤʠ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʦʧʳʪʦʚ ʫʩʢʦʨʝʥʠʝ ʘ ʠ ʩʢʦʨʦʩʪʴ ʧʨʦʮʝʩʩʘ b ʧʨʠʦʙʨʝ-
ʪʘʶʪ ʩʤʳʩʣ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ A ʠ B. ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ 
ʚʝʣʠʯʠʥ A ʠ B (ʩʨʝʜʥʠʝ ʚʳʙʦʨʢʠ, ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʢʦʨʨʝʣʷ-
ʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ) ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʨʦʮʝʩʩʘ ʙʠʦʜʝʩʪʨʫʢʮʠʠ ɼɻ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʟʥʘʯʝʥʠʷ ʯʣʝʥʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ K

ab
, 

ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʝʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʴ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ A ʠ B, ʘ ʪʘʢʞʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴ-
ʰʫʶ ʚʝʣʠʯʠʥʫ ʜʠʩʧʝʨʩʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1  
ʏʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ ʜʚʫʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ɸ ʠ B 

,a
 1/ʩʫʪʢʠ2

 ,b
 1/ʩʫʪʢʠ

 
2,aS

 
1/ʩʫʪʢʠ4

 
2,bS

 
1/ʩʫʪʢʠ2

 
K

ab
 

-0,03794 0,6638 0,00089336 0,14032193 0 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʜʠʩʧʝʨʩʠʡ ʧʘʨʘʤʝʪʨʦʚ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʟʙʨʦʩʝ ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʮʝʩʩʘ ʙʠʦʜʝʩʪʨʫʢʮʠʠ ʜʨʦʪʘʚʝʨʠʥʘ 
ʛʠʜʨʦʭʣʦʨʠʜʘ ʧʨʠ ʩʪʘʙʠʣʴʥʦʤ ʚʨʝʤʝʥʠ ʝʛʦ ʦʢʦʥʯʘʥʠʷ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʚ ʨʘʤʢʘʭ 
ʌʎʇ «ʅʘʫʯʥʳʝ ʠ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʢʘʜʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʈʦʩʩʠʠ», ʩʦʛʣʘʰʝʥʠʝ ˉ 8793. 
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ʈʠʩ. 2. ɹʠʦʜʝʩʪʨʫʢʮʠʷ ɼɻ (3) ʢʣʝʪʢʘʤʠ 
R. rhodochrous ʀʕɻʄ 647 ʧʨʠ ʨʘʟʥʳʭ 
ʟʥʘʯʝʥʠʷʭ ʨʅ ʩʨʝʜʳ: (1) – ʢʦʥʪʨʦʣʴ 
ʘʙʠʦʪʠʯʝʩʢʠʡ; (2) – ʢʦʥʪʨʦʣʴ ʙʠʦʩʦʨʙ-
ʮʠʠ. 
 




















































































































































































































































































































































































































































