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ȼȼȿȾȿɇɂȿ 
 
Ɋɨɫɬ ɛɢɨɥoɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɹɜɥɹɟɬɫɹ 

ɚɤɬɭɚɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɧɨɝɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɧɚɭɤ. 
Ȼɢɨɬɟɯɧɨɥoɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩoɥɶɡɨɜɚɧɵ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ 
ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜ, ɛɨɪɶɛɵ ɫ ɜɪɟɞɢɬɟɥɹɦɢ ɢ ɜɨɡɛɭɞɢɬɟɥɹɦɢ 
ɛɨɥɟɡɧɟɣ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ, ɩɪɢɝoɬɨɜɥɟɧɢɹ 
ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɯ ɩɪɨɞɭɤɬoɜ, ɢɯ ɤɨɧɫɟɪɜɢɪɨɜɚɧɢɹ ɢ ɭɥɭɱɲɟɧɢɹ 
ɩɢɬɚɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ. ɉɪɢ ɷɬɨɦ ɡɧɚɱɢɦɨɫɬɶ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɞɥɹ ɪɚɡɜɢɬɢɹ ɢ 
ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɟɥɶɫɤoɯɨɡɹɣɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɧɟɩɪɟɪɵɜɧɨ ɜɨɡɪɚɫɬɚɟɬ [1].  

Ɇɢɤɪoɨɪɝɚɧɢɡɦɵ ɢɝɪɚɸɬ ɛɨɥɶɲɭɸ ɪoɥɶ ɤɚɤ ɜ ɩɨɜɵɲɟɧɢɢ ɩɥɨɞɨɪɨɞɢɹ 
ɩɨɱɜɵ, ɬɚɤ ɢ ɜ ɩɪɨɰɟɫɫɟ ɡɚɪɚɠɟɧɢɹ ɪɚɫɬɟɧɢɣ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ ɝɢɛɟɥɶɸ. 

ȼ ɧɚɫɬoɹɳɟɟ ɜɪɟɦɹ ɢɡɭɱɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɪɚɫɬɟɧɢɣ ɢ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢɦɟɟɬ ɨɫoɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ, ɬɚɤ ɤɚɤ ɫɨɤɪɚɳɟɧɢɟ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ ɦɢɧɟɪɚɥɶɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɞɨɛɪɟɧɢɣ, ɢ 
ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɩɟɫɬɢɰɢɞɨɜ, ɢɯ ɧɚɤɨɩɥɟɧɢɟ ɜ ɩɨɱɜɟ ɢ ɭɪɨɠɚɟ ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɧɢɦ ɭ ɜoɡɛɭɞɢɬɟɥɟɣ 
ɛɨɥɟɡɧɟɣ ɢ ɜɪɟɞɢɬɟɥɟɣ ɪɚɫɬɟɧɢɣ, ɫɬɚɜɢɬ ɡɚɞɚɱɭ ɩoɢɫɤɚ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɪɚɫɬɟɧɢɣ, oɤɚɡɵɜɚɸɳɢɯɩɪɨɬɢɜɨɦɢɤɪɨɛɧɨɟ 
ɞɟɣɫɬɜɢɟ.  

Ɉɞɧɢɦ ɢɡ ɬɚɤɢɯ ɫɪɟɞɫɬɜ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɩɟɪɨɤɫɢɞɵ, ɫɩɨɫɨɛɧɵɟ 
ɩɨɞɚɜɥɹɬɶ ɪɚɡɜɢɬɢɟ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɱɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ 
ɫɧɢɠɚɟɬ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ ɪɚɫɬɟɧɢɣ, ɩɨɜɵɲɚɟɬ ɢɯ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɭɥɭɱɲɚɟɬ 
ɤɚɱɟɫɬɜɨ ɪɚɫɬɟɧɢɟɜɨɞɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ.  

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɧɚ ɪɨɫɬ ɛɚɤɬɟɪɢɣ ɢ 
ɦɢɰɟɥɢɚɥɶɧɵɯ ɝɪɢɛɨɜ invitro. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1. ȼɵɞɟɥɢɬɶ ɛɚɤɬɟɪɢɢ ɢ ɦɢɰɟɥɢɚɥɶɧɵɟ ɝɪɢɛɵ ɢɡ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞ: ɜɨɡɞɭɯɚ, 

ɩɨɱɜɵ, ɫɟɦɹɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɩɲɟɧɢɰɵ; 
2. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɟɪɨɤɫɢɞɭ 

ɜɨɞɨɪɨɞɚ ɫɪɟɞɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
3. Ɉɰɟɧɢɬɶ ɚɧɬɢɦɢɤɪɨɛɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ, 

ɞɟɩɨɧɢɪɨɜɚɧɧɨɝɨ ɜ ɦɢɤɪɨɱɚɫɬɢɰɵ ɢɡ ɩɨɥɢ(3-ɝɢɞɪɨɤɫɢɛɭɬɢɪɚɬɚ) 
4. Ɉɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɪɚɡɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɟɪɨɤɫɢɞɚ ɜɨɞɪɨɞɚ ɧɚ  

ɩɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ invitro. 
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1 ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 
 

1.1 Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɨɤɫɢɞɨɜ 
 
ɋɨɝɥɚɫɧo ɧɚɭɱɧɵɦ ɢɫɬɨɱɧɢɤɚɦ [2], ɩɟɪɨɤɫɢɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɝɪɭɩɩɭ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɨɞɟɪɠɚɳɢɯ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɞɜɚ ɫɜɹɡɚɧɧɵɯ 
ɚɬɨɦɚ ɤɢɫɥɨɪɨɞɚ –Ɉ–Ɉ–, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɫɬɟɩɟɧɶ oɤɢɫɥɟɧɢɹ -1. Ɇɧoɝɢɟ 
ɩɟɪɨɤɫɢɞɵ ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɵɦɢ ɨɤɢɫɥɢɬɟɥɹɦɢ, ɥɟɝɤɨ ɜɨɫɩɥɚɦɟɧɹɸɬɫɹ ɢ ɝɨɪɹɬ. 
Ʌɟɝɤɨ ɨɛɪɚɡɭɸɬɫɹ ɜ ɯɨɞɟ ɮɨɬɨɯɢɦɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ 
ɨɫɜɟɳɟɧɢɢ ɷɮɢɪɨɜ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ.  

Ɋɚɡɥɢɱɚɸɬ ɧɟoɪɝɚɧɢɱɟɫɤɢɟ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɩɟɪɨɤɫɢɞɵ[3]. 
ɇɟɨɪɝɚɧɢɱɟɫɤɢɟ ɢɡɜɟɫɬɧɵ ɞɥɹ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɷɥɟɦɟɧɬɨɜ.ɉɟɪɨɤɫɢɞɵ 
ɳɟɥɨɱɧɵɯ ɢ ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ, ɜɫɬɭɩɚɹ ɜ ɪɟɚɤɰɢɸ ɫ ɜɨɞɨɣ, 
ɨɛɪɚɡɭɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɝɢɞɪoɤɫɢɞ ɢ ɩɟɪɨɤɫɢɞ ɜɨɞoɪɨɞɚ (ɪɢɫ. 1).  

 
Ɋɢɫɭɧɨɤ 1 – ɏɢɦɢɱɟɫɤɚɹ ɫɬɪɭɤɬɭɪɚ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 

 
Oɪɝɚɧɢɱɟɫɤɢɦɢ ɩɟɪɨɤɫɢɞɚɦɢ ɫɱɢɬɚɸɬ ɩɪɨɢɡɜɨɞɧɵɟ ɩɪɨɞɭɤɬɚ 

ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ, ɜ ɤɨɬɨɪɨɦ oɞɢɧ ɢɥɢ ɞɜɚ ɚɬɨɦɚ ɜɨɞɨɪɨɞɚ ɡɚɦɟɳɟɧɵ ɧɚ 
oɪɝɚɧɢɱɟɫɤɢɟ ɪɚɞɢɤɚɥɵ.Ɉɪɝɚɧɢɱɟɫɤɢɟ ɩɟɪɨɤɫɢɞɵ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɯɢɦɢɱɟɫɤɨɣ, ɩɥɚɫɬɢɤɨɜɨɣ ɢ ɪɟɡɢɧɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɹɯ ɢ ɩɪɨɢɡɜoɞɫɬɜɟ 
ɩɥɚɫɬɦɚɫɫ [4]. 

 

1.1.2 Хɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 
 
ɉɟɪoɤɫɢɞɜɨɞɨɪɨɞɚ ɹɜɥɹɟɬɫɹ ɯɨɪɨɲɢɦ ɪɚɫɬɜoɪɢɬɟɥɟɦ. ȼɫɥɟɞɫɬɜɢɟ 

ɧɟɫɢɦɦɟɬɪɢɱɧɨɫɬɢ ɦɨɥɟɤɭɥɚ H2O2 ɫɢɥɶɧɨ ɩɨɥɹɪɧɚ. Oɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ 
ɜɹɡɤɨɫɬɶ ɠɢɞɤɨɝɨ ɩɟɪoɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɨɛɭɫɥɨɜɥɟɧɚ ɪɚɡɜɢɬɨɣ ɫɢɫɬɟɦɨɣ 
ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ. ɉɨɫɤɨɥɶɤɭ ɚɬɨɦɵ ɤɢɫɥoɪɨɞɚ ɢɦɟɸɬ ɧɟɩɨɞɟɥɺɧɧɵɟ 
ɷɥɟɤɬɪɨɧɧɵɟ ɩɚɪɵ, ɦoɥɟɤɭɥɚ H2O2 ɬɚɤɠɟ ɫɩɨɫɨɛɧɚ ɨɛɪɚɡɨɜɵɜɚɬɶ ɞɨɧɨɪɧɨ-
ɚɤɰɟɩɬɨɪɧɵɟ ɫɜɹɡɢ [5].  
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Ɉɛɚ ɚɬoɦɚ ɤɢɫɥɨɪɨɞɚ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ 
−1, ɱɬɨ ɢ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɫɩɨɫɨɛɧoɫɬɶ ɩɟɪɨɤɫɢɞɨɜ ɜɵɫɬɭɩɚɬɶ ɤɚɤ ɜ ɪɨɥɢ 
ɨɤɢɫɥɢɬɟɥɟɣ, ɬɚɤ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ. ɇɚɢɛɨɥɟe ɯɚɪɚɤɬɟɪɧɵe ɞɥɹ ɧɢɯ 
ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɫɜoɣɫɬɜɚ: 

Na2SO3 + H2O2 → Na2SO4 + H2O 
Mn(OH)2 + H2O2 → MnO(OH)2 + H2O 

 
ɉɪɢ ɜɡɚɢɦoɞɟɣɫɬɜɢɢ ɫ ɫɢɥɶɧɵɦɢ oɤɢɫɥɢɬɟɥɹɦɢ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ 

ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ, ɨɤɢɫɥɹɹɫɶ ɞɨ ɚɬoɦɚɪɧɨɝɨ ɤɢɫɥɨɪɨɞɚ[6]: 
2AgNO3 + H2O2 → 2Ag + 2O + 2HNO3 

 
Ɇoɥɟɤɭɥɚ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɫɢɥɶɧɨ ɩɨɥɹɪɧɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ. ɋɜɹɡɶ O—O 
ɧɟɩɪɨɱɧɚ, ɩɨɷɬɨɦɭ H2O2 — ɧɟɭɫɬoɣɱɢɜɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɥɟɝɤɨ ɪɚɡɥɚɝɚɟɬɫɹ. ɇɨ 
ɱɢɫɬɵɣ ɩɟɪɨɤɫɢɞ ɞɨɫɬɚɬɨɱɧɨ ɭɫɬɨɣɱɢɜ. Ɍɚɤ ɠɟ ɷɬɨɦɭ ɦɨɠɟɬ 
ɩɨɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɩɪɢɫɭɬɫɬɜɢɟ ɢɨɧɨɜ ɩɟɪɟɯɨɞɧɵɯ ɦɟɬɚɥɥɨɜ.[7] ȼ 
ɪɚɡɛɚɜɥɟɧɧɵɯ ɪɚɫɬɜɨɪɚɯ ɩɟɪoɤɫɢɞ ɜɨɞɨɪɨɞɚ ɬɨɠɟ ɧɟɭɫɬɨɣɱɢɜ ɢ 
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨ ɞɢɫɩɪɨɩɨɪɰɢoɧɢɪɭɟɬ ɧɚ H2O ɢ O. Ɋɟɚɤɰɢɹ 
ɞɢɫɩɪɨɩɨɪɰɢɨɧɢɪɨɜɚɧɢɹ ɤɚɬɚɥɢɡɢɪɭɟɬɫɹ ɢɨɧɚɦɢ ɩɟɪɟɯɨɞɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɧɟɤɨɬɨɪɵɦɢ ɛɟɥɤɚɦɢ[8]: 

H2O2 → 2 H2O + O2 
 

1.1.2 Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 
 

ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɚɤɬɢɜɧɵɦ ɮoɪɦɚɦ ɤɢɫɥɨɪɨɞɚ, ɩɪɢ 
ɩɨɜɵɲɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ ɤɥɟɬɤɟ ɜɵɡɵɜɚɟɬ oɤɫɢɞɚɬɢɜɧɵɣ ɫɬɪɟɫɫ. 
ɇɟɤɨɬɨɪɵɟ ɮɟɪɦɟɧɬɵ, ɧɚɩɪɢɦɟɪ ɝɥɸɤoɡɨɤɫɢɞɚɡɚ, ɨɛɪɚɡɭɸɬ ɜ ɯɨɞɟ 
ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜoɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɪɟɚɤɰɢɢ ɩɟɪɨɤɫɢɞ ɜɨɞoɪɨɞɚ, ɤɨɬɨɪɵɣ 
ɦɨɠɟɬ ɢɝɪɚɬɶ ɡɚɳɢɬɧɭɸ ɪoɥɶ ɜ ɤɚɱɟɫɬɜɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɚɝɟɧɬɚ. ȼ ɤɥɟɬɤɚɯ 
ɦɥɟɤoɩɢɬɚɸɳɢɯ ɧɟɬ ɮɟɪɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɛɵ ɜoɫɫɬɚɧɚɜɥɢɜɚɥɢ ɤɢɫɥɨɪɨɞ ɞɨ 
ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ. ɇɨ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤo ɮɟɪɦɟɧɬɧɵɯ ɫɢɫɬɟɦ, ɬɚɤɢɯ 
ɤɚɤ ɤɫɚɧɬɢɧɨɤɫɢɞɚɡɚ, ɇȺȾɎ•H-oɤɫɢɞɚɡɚ, ɰɢɤɥooɤɫɢɝɟɧɚɡɚ ɢ ɞɪ., ɤɨɬɨɪɵɟ 
ɩɪɨɞɭɰɢɪɭɸɬ ɫɭɩɟɪoɤɫɢɞ, ɤɨɬoɪɵɣ ɫɩɨɧɬɚɧɧɨ ɢɥɢ ɩoɞ ɞɟɣɫɬɜɢɟɦ 
ɫɭɩɟɪoɤɫɢɞɞɢɫɦɭɬɚɡɵ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ [9]. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪoɞɚ ɧɟɬɨɤɫɢɱɟɧ, ɟɝɨ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɪɚɫɬɜoɪɵ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɧɚ ɤɨɠɭ, ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ 
ɢ ɜ ɞɵɯɚɬɟɥɶɧɵɟ ɩɭɬɢ ɜɵɡɵɜɚɸɬ oɠɨɝɢ. ȼ ɛɨɥɶɲɢɯ ɤoɧɰɟɧɬɪɚɰɢɹɯ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɱɢɫɬɵɣ ɩɟɪoɤɫɢɞ ɜɨɞɨɪɨɞɚ ɦɨɠɟɬ ɛɵɬɶ ɜɡɪɵɜoɨɩɚɫɟɧ. 
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Oɩɚɫɟɧɩɪɢ ɩɪɢɺɦɟ ɜɧɭɬɪɶ ɤɨɧɰɟɧɬɪɢɪoɜɚɧɧɵɯ ɪɚɫɬɜɨɪɨɜ. ȼɵɡɵɜɚɟɬ 
ɜɵɪɚɠɟɧɧɵɟ ɞɟɫɬɪɭɤɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɫɯoɞɧɵɟ ɫ ɞɟɣɫɬɜɢɹɦɢ ɳɟɥɨɱɟɣ. 
Ʌɟɬɚɥɶɧɚɹ ɞɨɡɚ 30%-ɝɨ ɪɚɫɬɜɨɪɚ ɩɟɪoɤɫɢɞɚ ɜɨɞɨɪɨɞɚ (ɩɟɪɝɢɞɪɨɥɹ) — 50—
100 ɦɥ.[10,11].  
 

 

1.2 ɉɪɢɦɟɧɟɧɢɟ ɩɟɪɨɤɫɢɞɨɜ 
 

1.2.1 Пɪɢɦɟɧɟɧɢɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɚɤɬɭɚɥɶɧo ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪoɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ 

ɤɚɱɟɫɬɜɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɪɟɚɝɟɧɬɚ, ɨɛɥɚɞɚɸɳɟɝɨ ɫɥɟɞɭɸɳɢɦɢ ɫɜoɣɫɬɜɚɦɢ ɢ 
ɢɦɟɸɳɟɝɨ ɪɹɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɢɦɭɳɟɫɬɜ: 

 Oɤɢɫɥɢɬɟɥɶ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬoɪɨɝɨ ɧɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɪɟɞɧɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ; 

 ȼɵɫɨɤɚɹ ɫɟɥɟɤɬɢɜɧoɫɬɶ ɨɤɢɫɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɢɦɟɫɟɣ, ɱɬɨ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɹɟɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɞɪɭɝɢɟ, ɛɨɥɟɟ 
ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɪɟɚɝɟɧɬɵ; 

 ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɬɚɛɢɥɶɧɨɫɬɶɸ, ɜ oɬɥɢɱɢɟ 
ɨɬ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɨɤɢɫɥɢɬɟɥɟɣ [12]. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜɵɫɨɤoɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɟɪɨɤɫɢɞɚ 
ɜɨɞɨɪɨɞɚ ɨɛɪɚɬɢɦɫɹ ɤ ɪɚɛɨɬɟ ɭɱɟɧɵɯ Ⱦɨɧɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɚɝɪɚɪɧɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ [13]. ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɛɵɥ ɜɵɛɪɚɧ ɤɚɤ ɛɚɤɬɟɪɢɰɢɞɧɵɣ 
ɪɟɚɝɟɧɬ ɞɥɹ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɟɪɟɞ ɯɥɨɪɢɪɨɜɚɧɢɟɦ, ɬ.ɤ. ɨɛɪɚɡɨɜɚɧɢɟ ɜ ɜɨɞɟ 
ɯɥɨɪɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɵɜɚɸɬ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ 
ɝɟɧɨɬɨɤɫɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜ ɨɬɧɨɲɟɧɢɢ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ 
(ɬɪɢɝɚɥɨɦɟɬɚɧɵ, ɯɥɨɪɛɟɧɡɨɥ, ɯɥɨɪɮɟɧɨɥ, ɯɥɨɪɚɦɢɧɵ, ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɵɣ 
ɭɝɥɟɪɨɞ ɢ ɰɟɥɵɣ ɪɹɞ ɞɪɭɝɢɯ).  

Ɍɚɤɠɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɞɟɪɦɚɬɨɥɨɝɢɢ ɧɚɪɹɞɭ ɫ ɚɧɬɢɛɢɨɬɢɤɚɦɢ 
ɢɦɟɟɬ ɛɟɧɡɨɢɥɩɟɪɨɤɫɢɞ ɞɥɹ ɥɟɱɟɧɢɹ ɭɝɪɟɜɨɣ ɫɵɩɢ [14]. 

ɋ ɰɟɥɶɸ ɢɡɭɱɟɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ 
ɨɬɧɨɲɟɧɢɢ ɫɚɧɢɬɚɪɧo-ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɢ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜɛɵɥɢ 
ɩɪɨɜɟɞɟɧɵ ɞɜɟ ɫɟɪɢɢ ɨɩɵɬɨɜ. ȼ ɩɟɪɜoɦ ɫɥɭɱɚɟ, ɛɪɚɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɫɬɟɪɢɥɢɡɨɜɚɧɧɭɸ ɜɨɞɭ, ɜ ɤɨɬɨɪɭɸ ɡɚɬɟɦ ɜɧoɫɢɥɢ ɫɚɧɢɬɚɪɧɨ-
ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ E. coli. ȼ ɩɪɨɛɵ ɢɧɮɢɰɢɪɨɜɚɧɧɨɣ ɜɨɞɵ 
ɜɜɨɞɢɥɢ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɜ ɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ. ɉɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ, 
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ɬɟɦ ɦɟɧɶɲɟ ɬɪɟɛɭɟɬɫɹ ɜɪɟɦɟɧɢ ɷɤɫɩɨɡɢɰɢɢ ɞɥɹ ɩɨɥɧɨɣ 
ɢɧɚɤɬɢɜɚɰɢɢɫɚɧɢɬɚɪɧɨ-ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɬ.ɟ. ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 0,7 ɝ/ɥ ɩɨɥɧɚɹ ɢɧɚɤɬɢɜɚɰɢɹ ɞɨɫɬɢɝɚɟɬɫɹ 
ɩɪɢ ɜɪɟɦɟɧɢ ɷɤɫɩɨɡɢɰɢɢ 120 ɦɢɧ, ɚ ɩɪɢ 1,0 ɝ/ɥ - ɱɟɪɟɡ 60 ɦɢɧ[15].  

ɉɨɫɤɨɥɶɤɭ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɚɧɢɬɚɪɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɸɬɫɹ ɨɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ (ɈɄȻ) ɢ 
ɬɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟɤɨɥɢɮoɪɦɧɵɟ ɛɚɤɬɟɪɢɢ (ɌɄȻ), ɬɨ ɜɬɨɪɨɣ ɫɟɪɢɟɣ ɨɩɵɬɨɜ 
ɹɜɥɹɥɨɫɶ ɢɡɭɱɟɧɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ 
ɪɚɡɥɢɱɧɵɯ ɤoɧɰɟɧɬɪɚɰɢɹɯɜ ɨɬɧoɲɟɧɢɢ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɦɢɤɪɨoɪɝɚɧɢɡɦɨɜ. 
ȼɨ ɜɬoɪɨɦ ɫɥɭɱɚɟ ɜ ɫɬɨɱɧɭɸ ɜɨɞɭ, ɨɬɨɛɪɚɧɧɭɸ ɩɨɫɥɟ ɛɢɨɥoɝɢɱɟɫɤɢɯ 
ɩɪɭɞɨɜ, ɜɧɨɫɢɥɢ ɪɚɫɬɜɨɪ ɩɟɪɨɤɫɢɞɚ ɜoɞoɪɨɞɚ ɜ ɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɨɣ ɫɟɪɢɟɣ ɨɩɵɬɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɩɨɥɧɚɹ ɢɧɚɤɬɢɜɚɰɢɹɦɢɤɪooɪɝɚɧɢɡɦɨɜ ɜɨ ɜɫɟɯ ɩɪɨɛɚɯ ɞɨɫɬɢɝɚɟɬɫɹ ɱɟɪɟɡ 2 
ɱɚɫɚ, ɞɨɫɬɢɝɧɭɬɵɣ ɷɮɮɟɤɬ ɜɨ ɜɫɟɯ ɩɪɨɛɚɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫoɯɪɚɧɹɟɬɫɹ ɜ 
ɬɟɱɟɧɢɟ 2 ɫɭɬoɤ, ɫɧɢɠɟɧɢɟ ɞɨɡɵ ɪɟɚɝɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ 
ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɷɤɫɩoɡɢɰɢɢ. 

ȿɳɟ ɨɞɧɢɦ ɩɪɢɦɟɪɨɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɨɤɫɢɞɚ 
ɜɨɞɨɪɨɞɚ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɪɚɛɨɬɚ, ɩɪɨɜɟɞɟɧɧɚɹ ɘ. ȼɨɞɹɧɢɰɤɢɦ, ɩɨ ɨɱɢɫɬɤɟ 
ɩɨɱɜ ɢ ɩɨɱɜɟɧɧɨ-ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɨɬ ɭɝɥɟɜɨɞɨɪɨɞɨɜ [16] .  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ, ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɣ ɢɫɬɨɱɧɢɤ ɤɢɫɥɨɪɨɞɚ, 
ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɱɢɫɬɤɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞ ɨɬ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, – ɩɟɪɨɤɫɢɞ 
ɜɨɞɨɪɨɞɚ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɤɚɤ ɨɤɢɫɥɢɬɟɥɹ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɯɢɦɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɫɢɥɶɧɨ ɜɨɡɪɚɫɬɚɟɬ, ɤɨɝɞɚ ɟɝɨ ɨɤɢɫɥɟɧɢɟ 
ɤɚɬɚɥɢɡɢɪɭɸɬ ɫ ɩɨɦɨɳɶɸ Fe2+. ɗɬɨɬ ɩɪɨɰɟɫɫ ɧɚɡɜɚɧ ɪɟɚɤɰɢɟɣ Ɏɟɧɬɨɧɚ, 
ɤɨɬɨɪɚɹ ɨɛɴɹɫɧɹɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɫ ɢɨɧɚɦɢ ɠɟɥɟɡɚ, 
ɤɨɝɞɚ ɨɛɪɚɡɭɸɬɫɹ •Ɉɇ ɪɚɞɢɤɚɥɵ, ɚɬɚɤɭɸɳɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ. 
Ɋɟɚɤɰɢɹ ɦɨɠɟɬ ɡɚɩɢɫɵɜɚɬɶɫɹ ɬɚɤ: 

 
H2O2 + Fe2+ → Fe3+ + •OH + OH– 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɟɚɤɰɢɹ ɩɪɨɲɥɚ ɜ ɬɚɤɨɣ ɮoɪɦɟ, ɚɤɬɢɜɧɨɫɬɢ Fe2+<10-

2Ɇ. ɉɪɢ ɩɨɜɵɲɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ Fe2+ ɫɜɨɛɨɞɧɵɟ ɪɚɞɢɤɚɥɵ ɧɟ ɨɛɪɚɡɭɸɬɫɹ.  
ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɪɚɞɢɤɚɥɚ ɝɢɞɪoɤɫɢɞɚ ɫ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɝɪɭɩɩɵ BTEX 
(ɚɧɝɥɨɹɡɵɱɧɚɹ ɚɛɛɪɟɜɢɚɬɭɪɚ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɯɨɞɹɳɢɯ ɜ 
ɫɨɫɬɚɜ ɛɟɧɡɢɧɚ: ɛɟɧɡɨɥ, ɬɨɥɭɨɥ, ɷɬɢɥɛɟɧɡɨɥ, ɤɫɢɥɨɥ) ȼɌȿɏ, ɨɛɨɡɧɚɱɚɟɦɵɟ 
ɫɢɦɜɨɥɨɦ R, ɡɚɩɢɫɵɜɚɸɬɫɹ ɤɚɤ [17]: 

•OH + R → •ROH, 

•ROH + O2 → ROH + •HO2, 
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•ROH + Fe3
+ → Fe2

+ + ROH 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɧɨɜɶ ɨɛɪɚɡɭɟɬɫɹ ɞɜɭɯɜɚɥɟɧɬɧɨɟ ɠɟɥɟɡɨ, ɫɩɨɫɨɛɧɨɟ 
ɩɪɨɪɟɚɝɢɪɨɜɚɬɶ ɫ ɧoɜɨɣ ɞɨɡɨɣ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ. ɉɨɷɬɨɦɭ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɚɹ ɪɟɚɤɰɢɹ Ɏɟɧɬɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɫ Fe3+. ɋɧɚɱɚɥɚ ɪɟɚɤɰɢɸ Ɏɟɧɬɨɧɚ ɩɪɢɦɟɧɹɥɢ ɞɥɹ 
ɨɱɢɫɬɤɢ ɫɬɨɤɨɜ ɨɬ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɡɚɬɟɦ 
ɫɬɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɟɫɬɪɭɤɰɢɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɯɢɦɢɱɟɫɤɢɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜ ɩɨɱɜɚɯ. Ɋɟɚɤɰɢɸ Ɏɟɧɬɨɧɚ ɩɪɢɦɟɧɹɸɬ ɬɚɤɠɟ ɞɥɹ ɨɱɢɫɬɤɢ 
ɩɨɱɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɪɚɡɧɵɦɢ ɮɪɚɤɰɢɹɦɢ ɧɟɮɬɢ: ɞɢɡɟɥɶɧɵɦ ɬɨɩɥɢɜɨɦ, 
ɤɟɪɨɫɢɧɨɦ ɢ ɛɟɧɡɢɧɨɦ [17]. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɢ ɫɩɨɪɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɟɤɢɫɢ 
ɜɨɞɨɪɨɞɚ ɩɪɨɜɟɥ ɭɱɟɧɵɣ ɢɡ ɧɚɭɱɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɨɛɳɟɫɬɜɚ ɑɟɲɢɪɚ[18]. 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɛɚɤɬɟɪɢɰɢɞɧɭɸ ɚɤɬɢɜɧoɫɬɶ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ, ɛɵɥ 
ɩɪɢɝɨɬɨɜɥɟɧ ɪɚɫɬɜɨɪ Ɋɢɧɝɟɪɚ, ɩɨɞɞɟɪɠɢɜɚɟɦɵɣ ɬɪɟɛɭɟɦɵɣ ɪɇ ɰɢɬɪɚɬɧɨ-
ɮɨɫɮɚɬɧɵɦ ɛɭɮɟɪɨɦ. ȼ ɪɚɫɬɜɨɪ ɞɨɛɚɜɥɹɥɢ ɤɭɥɶɬɭɪɭ ɛɚɤɬɟɪɢɣ ɢ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɜɪɟɦɟɧɧɵɦɢ ɢɧɬɟɪɜɚɥɚɦɢ ɚɫɟɩɬɢɱɟɫɤɢɩɟɪɟɧɨɫɢɥɢ 1ɦɥ 
ɩɪɢɝɨɬɨɜɥɟɧɧɨɝɨ ɪɚɡɜɟɞɟɧɢɹ ɜ 10 ɦɥ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɵ, ɫɨɞɟɪɠɚɳɟɣ 
ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ. Ɂɚɬɟɦ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 3 ɞɧɟɣ, ɩɨɫɥɟ ɱɟɝɨ ɫɪɟɞɭ 
ɢɫɫɥɟɞɨɜɚɥɢ ɧɚ ɩɪɟɞɦɟɬ ɩɪɢɡɧɚɤɨɜ ɪɨɫɬɚ. ɗɬɨɬ ɠɟ ɫɚɦɵɣ ɨɩɵɬ ɛɵɥ ɩɪɨɜɟɞɟɧ 
ɜ ɨɬɧɨɲɟɧɢɢ ɞɪɨɠɠɟɜɵɯ ɤɭɥɶɬɭɪ[18]. 

ɋɩɨɪɨɰɢɞɧɨɟ ɞɟɣɫɬɜɢɟ ɨɩɪɟɞɟɥɹɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɚɤɬɟɪɢɚɥɶɧɵɯ 
ɫɩɨɪ, ɜɵɫɭɲɟɧɧɵɯ ɧɚ ɧɨɫɢɬɟɥɹɯ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɥɢ ɫɨɛɨɣ ɤɨɥɶɰɚ ɢɡ 
ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ. ɂɯ ɨɱɢɳɚɥɢ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ, ɩɪɨɦɵɜɚɹ Triton X-
100 (BDH Chemicals). Ɂɚɬɟɦ ɤɭɥɶɬɭɪɭ ɫɩɨɪɨɨɛɪɚɡɭɸɳɢɯ ɛɚɤɬɟɪɢɣ 
ɜɫɬɪɹɯɢɜɚɥɢ ɫɨ ɫɬɟɤɥɹɧɧɵɦɢ ɲɚɪɢɤɚɦɢ,  ɞɚɥɟɟ ɧɨɫɢɬɟɥɢ ɩɨɦɟɳɚɥɢ 10 ɦɥ 
ɨɛɴɟɦ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɤɭɥɶɬɭɪɵ ɢ ɨɫɬɚɜɥɹɥɢ ɫɬɨɹɬɶ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧ. Ɂɚɬɟɦ 
ɧɨɫɢɬɟɥɢ ɭɞɚɥɹɥɢ ɢɡ ɫɭɫɩɟɧɡɢɢ ɢ ɫɭɲɢɥɢ ɧɚɞ ɯɥɨɪɢɞɨɦ ɤɚɥɶɰɢɹ. Ɂɚɬɟɦ 
ɧɨɫɢɬɟɥɢ ɩɟɪɟɧɨɫɢɥɢ ɚɫɟɩɬɢɱɟɫɤɢ ɜ ɨɬɞɟɥɶɧɵɟ ɩɪɨɛɢɪɤɢ, ɫɨɞɟɪɠɚɳɢɟ 10 ɦɥ 
ɩɢɬɚɬɟɥɶɧɨɝɨ ɛɭɥɶɨɧɚ. ɋɪɟɞɵ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɱɟɧɢɟ 21 ɞɧɹ ɩɪɢ 37 ° ɋ 
ɩɟɪɟɞ ɩɪɨɜɟɪɤɨɣ[18]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥo ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ ɞɥɢɬɟɥɶɧɨɟ ɢɥɢ ɦɧɨɝɨɤɪɚɬɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɤɥɟɬɨɤ, 
ɫɩɨɫɨɛɧɵɯ (ɢɡ-ɡɚ ɩɨɜɵɲɟɧɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɤɚɬɚɥɚɡɵ) ɤ ɚɤɬɢɜɧɨɦɭ ɪɨɫɬɭ ɜ 
ɩɪɢɫɭɬɫɬɜɢɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ. Ɍɚɤɠɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɩɪɨɬɢɜ ɲɬɚɦɦɚ Saccharomycescerevisiae ɭɦɟɧɶɲɚɟɬɫɹ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɪɇ. Ⱦɪɨɠɠɢ, ɩɨɞɜɟɪɝɲɢɟɫɹ ɧɟɨɞɧɨɤɪɚɬɧɨ ɜɨɡɞɟɣɫɬɜɢɸ 
ɫɭɛɥɟɬɚɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ, ɧɟ ɩɪɨɹɜɥɹɥɢ ɛɨɥɶɲɨɣ 
ɪɚɡɧɢɰɵ ɜ ɢɯ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ ɤ ɛɢɨɰɢɞɭ[18].  
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1.2.2Пɪɢɦɟɧɟɧɢɟ ɛɟɧɡɨɢɥ ɩɟɪɨɤɫɢɞɚ 
Ȼɟɧɡɨɢɥ ɩɟɪɨɤɫɢɞ(Benzoylperoxide) ɢɥɢ ɩɟɪɟɤɢɫɶ ɛɟɧɡɨɢɥɚɹɜɥɹɟɬɫɹ 

ɫɨɜɪɟɦɟɧɧɵɦ ɫɪɟɞɫɬɜɨɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɤɨɫɦɟɬɨɥɨɝɢɢ ɢ ɞɟɪɦɚɬɨɥɨɝɢɢ 
ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɞɥɹ ɥɟɱɟɧɢɹ ɭɝɪɟɜɨɣ ɫɵɩɢ ɢ ɚɤɧɟ (ɪɢɫ. 2). ȼɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɜ 
ɫɨɫɬɚɜ ɪɚɡɥɢɱɧɵɯ ɦɚɡɟɣ, ɝɟɥɟɣ, ɷɦɭɥɶɫɢɣ : ɉɪɨɞɟɪɦ (― Ⱥ. Ⱦɪɚɝ Ʉɨɦɩɚɧɢ‖, 
ɋɒȺ ) - 10% ɤɪɟɦ ɜ ɬɭɛɚɯ, Ɉɤɫɢ 5 ɢ Ɉɤɫɢ 10 (―ɋɦɢɬ 
ɄɥɹɣɧȻɢɱɟɦ‖ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ) - 5% ɢ 10% ɥɨɫɶɨɧ ɢ ɞɪ [19]. 

ɉɟɪɟɤɢɫɶ ɛɟɧɡɨɢɥɚ ɨɛɥɚɞɚɟɬ ɩɨɞɫɭɲɢɜɚɸɳɢɦ, ɤɟɪɚɬɨɥɢɬɢɱɟɫɤɢɦ ɢ 
ɛɚɤɬɟɪɢɨɫɬɚɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɪɢ ɢɫɩɨɡɨɜɚɧɢɢɛɟɧɡɨɢɥ ɩɟɪɨɤɫɢɞ 
ɪɚɫɩɚɞɚɟɬɫɹ ɧɚ ɛɟɧɡɨɣɧɭɸ ɤɢɫɥɨɬɭ ɢ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɵɚɤɬɢɜɧɨɝɨ ɤɢɫɥɨɪɨɞɚ, 
ɤɨɬɨɪɵɣ ɩɨɞɚɜɥɹɟɬ ɪɚɡɦɧɨɠɟɧɢɟ Propionibacteriumacnes, ɫɬɢɦɭɥɢɪɭɟɬ 
ɩɪɨɥɢɮɟɪɚɰɢɸ ɤɨɠɧɨɝɨ ɷɩɢɬɟɥɢɹ, ɭɦɟɧɶɲɚɟɬ ɩɪɨɞɭɤɰɢɸ ɫɚɥɶɧɵɯ ɠɟɥɟɡ. Ʉ 
ɛɟɧɡɨɢɥ ɩɟɪɨɤɫɢɞɭ ɧɟ ɪɚɡɜɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɚɧɬɢɛɢɨɬɢɤɨɜ,  

Ʌɟɱɟɛɧɨɟ ɫɪɟɞɫɬɜɨ ɧɚɧɨɫɹɬ ɧɚ ɨɱɢɳɟɧɧɭɸ ɤɨɠɭ 2 - 3 ɪɚɡɚ ɜ ɞɟɧɶ, ɤɭɪɫ 
ɥɟɱɟɧɢɹ ɨɬ 1 ɞɨ 3 ɦɟɫɹɰɟɜ. Ʌɟɱɟɧɢɟ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɥɢɰɟ ɧɚɱɢɧɚɸɬ ɫ 
ɧɚɧɟɫɟɧɢɹ ɩɪɟɩɚɪɚɬɚ ɛɨɥɟɟ ɧɢɡɤɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɡɚɬɟɦ ɩɨɜɵɲɚɹ ɟɟ [19]. 

 

 
 
Ɋɢɫɭɧɨɤ 2 – Ʉɨɠɚ ɩɨɫɥɟ ɧɟɞɟɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɩɪɟɩɚɪɚɬɚ «Ȼɚɡɢɪɨɧ 

Ⱥɋ» 
 
ɉɨɛɨɱɧɵɟ ɞɟɣɫɬɜɢɹ ɜɤɥɸɱɚɸɬ ɪɟɚɤɰɢɸ ɨɛɨɫɬɪɟɧɢɹ ɜ ɩɟɪɜɵɟ ɞɧɢ 

ɧɚɧɟɫɟɧɢɹ, ɫɭɯɨɫɬɶ ɢ ɲɟɥɭɲɟɧɢɟ ɤɨɠɢ, ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɛɟɥɶɹ ɢ ɜɨɥɨɫ ɩɪɢ 
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ɩɨɩɚɞɚɧɢɢ ɧɚ ɧɢɯ ɩɪɟɩɚɪɚɬɚ, ɬɚɤɠɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɛɟɝɚɬɶ ɜɨɡɞɟɣɫɬɜɢɹ 
ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, ɧɟ ɩɪɢɦɟɧɹɬɶ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɟ ɨɛɥɭɱɟɧɢɟ. 

ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɷɮɮɟɤɬ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɚɥɢɱɢɢ ɤɨɦɟɞɨɧɨɜ, ɨɤɚɡɵɜɚɟɬ ɜ 
ɫɨɱɟɬɚɧɢɢ ɦɟɫɬɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɭɬɪɨɦ ɩɪɟɩɚɪɚɬɚ ɫ ɩɟɪɟɤɢɫɶɸ ɛɟɧɡɨɢɥɚ, 
ɜɟɱɟɪɨɦ - ɪɟɬɢɧɨɟɜɨɣ ɦɚɡɢ [19]. 

 

1.3 Ɇɟɯɚɧɢɡɦ ɞɟɝɪɚɞɚɰɢɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ ɤɥɟɬɤɟ 
 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɤɥɟɬɤɢ, ɡɚɳɢɳɚɸɳɢɯ ɟɟ ɨɬ 
ɜɨɡɞɟɣɫɬɜɢɹ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɹɜɥɹɟɬɫɹ ɮɟɪɦɟɧɬɚɬɢɜɧɵɣ ɤɨɦɩɥɟɤɫ 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɤɚɬɚɥɚɡɨɣ, ɩɟɪɨɤɫɢɞɚɡɨɣ ɢ ɞɪɭɝɢɦɢ ɮɟɪɦɟɧɬɚɦɢ. 

 

1.3.1Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɚɬɚɥɚɡɵ 
Ʉɚɬɚɥɚɡɚ – ɝɟɦɫɨɞɟɪɠɚɳɢɣ ɮɟɪɦɟɧɬ, ɩɪɢɧɚɞɥɟɠɚɳɢɣ ɤ 

ɤɥɚɫɫɭɨɤɫɢɞɨɪɟɞɭɤɬɚɡ (ɄɎ 1.11.1.6), ɤɚɬɚɥɢɡɢɪɭɸɳɢɣ ɪɟɚɤɰɢɸ ɪɚɫɩɚɞɚ 
ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɧɚ ɦɨɥɟɤɭɥɹɪɧɵɣ ɤɢɫɥɨɪɨɞ ɢ ɜɨɞɭ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɪɨɥɶ 
H2O2 ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɪɭɲɟɧɢɢ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ, ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɜ 
ɤɥɟɬɤɚɯ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɡɭɥɶɬɚɬɟɞɟɣɫɬɜɢɹ ɪɹɞɚ ɮɥɚɜɨɩɪɨɬɟɢɧɨɜɵɯ ɨɤɫɢɞɚɡ, 
ɬɚɤɢɯ ɤɚɤ ɝɥɸɤɨɡɨɨɤɫɢɞɚɡɵ,ɤɫɚɧɬɢɧɨɤɫɢɞɚɡɵ,ɦɨɧɨɚɦɢɧɨɤɫɢɞɚɡɵ ɢ ɩɪ. 
ɉɪɢɫɭɬɫɬɜɢɟ ɤɚɬɚɥɚɡɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɭɸ ɡɚɳɢɬɭ ɫɬɪɭɤɬɭɪ ɤɥɟɬɤɢ ɨɬ 
ɞɟɝɪɚɞɚɰɢɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ[20]. 

  

 
ȼ ɤɥɟɬɤɚɯ ɤɚɬɚɥɚɡɚ ɥɨɤɚɥɢɡɭɟɬɫɹ ɜ ɨɪɝɚɧɟɥɥɚɯ — ɩɟɪɨɤɫɢɫɨɦɚɯ. 
Ʉɚɬɚɥɢɬɢɱɟɫɤɢɣ ɪɚɫɩɚɞ ɩɟɪɟɤɢɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ ɠɢɜɨɬɧɵɯ ɢ ɬɤɚɧɟɣ ɢɥɢ ɢɯ ɝɨɦɨɝɟɧɚɬɨɜ ɜɩɟɪɜɵɟ ɧɚɛɥɸɞɚɥ 
Ɍɟɧɚɪ (L. J. Thenard, 1818).ɉɨɡɞɧɟɟ ɒɟɧɛɟɣɧ (Ch. F. Schonbein, 1863). 
Ɉɧɨɩɢɫɚɥ ɩɪɨɰɟɫɫ ɪɚɡɥɨɠɟɧɢɹ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɠɢɜɵɦɢ ɬɤɚɧɹɦɢ 
ɞɟɣɫɬɜɢɟɦ ɮɟɪɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɢ ɛɵɥ ɜɵɞɟɥɟɧ ɜ 1901ɝ., ɧɚɡɜɚɜɲɢɦ ɟɝɨ 
ɤɚɬɚɥɚɡɨɣ [20]. 

Ʉɚɬɚɥɚɡɚ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɯ, ɬɤɚɧɹɯ ɠɢɜɨɬɧɵɯ 
ɢ ɪɚɫɬɟɧɢɣ. ɋɨɞɟɪɠɚɧɢɟ ɤɚɬɚɥɚɡɵ ɜ ɩɟɱɟɧɢ ɢ ɷɪɢɬɪɨɰɢɬɚɯ ɦɥɟɤɨɩɢɬɚɸɳɢɯ 
ɫɨɫɬɚɜɥɹɟɬ 0,1—0,2% , ɜ ɧɟɤɨɬɨɪɵɯ ɲɬɚɦɦɚɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ — ɞɨ 5% 
ɫɭɯɨɣ ɦɚɫɫɵ. Ʉɚɬɚɥɚɡɚ ɩɨɥɧɨɫɬɶɸ ɨɬɫɭɬɫɬɜɭɟɬ ɭ ɧɟɤɨɬɨɪɵɯ ɚɧɚɷɪɨɛɧɵɯ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ȼ ɪɚɫɬɟɧɢɹɯ ɤɚɬɚɥɚɡɚ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɧɟɛɨɥɶɲɢɯ 
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ɤɨɥɢɱɟɫɬɜɚɯ.Ƚɟɧɟɬɢɱɟɫɤɢ ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɤɚɬɚɥɚɡɵ ɭ 
ɱɟɥɨɜɟɤɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɱɢɧ ɧɚɫɥɟɞɫɬɜɟɧɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ,  

Ʉɚɬɚɥɚɡɚ ɪɚɡɥɚɝɚɟɬ ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ ɫ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ. ɉɪɢ 
pH 7,0 ɢ ɬɟɦɩɟɪɚɬɭɪɟ  20ɋ ɨɞɧɚ ɦɨɥɟɤɭɥɚ ɤɚɬɚɥɚɡɵ ɪɚɡɥɚɝɚɟɬ ɞɨ 105 ɦɨɥɟɤɭɥ 
H2O2 ɜ ɫɟɤɭɧɞɭ. Ɉɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ pH ɞɥɹ ɤɚɬɚɥɚɡɵ ɥɟɠɢɬ ɜ 
ɩɪɨɦɟɠɭɬɤɟ 6,0—8,0 [20]. 

 

 
 

Ɋɢɫɭɧɨɤ 4 - 3D ɦɨɞɟɥɶ ɤɚɬɚɥɚɡɵ 

 

1.4 ɉɪɟɞɩɨɫɟɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɩɟɪɟɤɢɫɶɸ ɜɨɞɨɪɨɞɚ 
 

Ʉ ɱɢɫɥɭ ɨɫɧɨɜɧɵɯ ɮɚɤɬoɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɜɟɥɢɱɢɧɭ ɢ ɤɚɱɟɫɬɜo 
ɭɪɨɠɚɹ, ɨɬɧoɫɹɬɫɹ ɫɟɦɟɧɚ. Ɉɧɢ ɹɜɥɹɸɬɫɹ ɧɨɫɢɬɟɥɟɦ ɯoɡɹɣɫɬɜɟɧɧɨ-
ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɬ ɢɯ ɤɚɱɟɫɬɜɚ ɡɚɜɢɫɢɬ ɩɪoɞɭɤɬɢɜɧɨɫɬɶ 
ɪɚɫɬɟɧɢɣ. ɍɥɭɱɲɟɧɢɟ ɩoɫɟɜɧɵɯ ɤɚɱɟɫɬɜ ɫɟɦɹɧ ɩɨ ɫɜɨɟɦɭ ɡɧɚɱɟɧɢɸ ɦɨɠɟɬ 
ɛɵɬɶ ɪɚɜɧɨɰɟɧɨ ɬɚɤɢɦ ɩɪoɛɥɟɦɚɦ, ɤɚɤ ɩɨɞɝɨɬɨɜɤɚ ɩɨɱɜɵ ɢ ɫɨɡɞɚɧɢɟ 
ɩɢɳɟɜɨɝɨ ɪɟɠɢɦɚ ɞɥɹ ɪɚɫɬɟɧɢɣ, ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɪɟɡɟɪɜɨɦ ɩɨɜɵɲɟɧɢɹ 
ɭɪɨɠɚɣɧɨɫɬɢ[21, 22, 23]. 

Ɉɞɧɢɦ ɢɡ ɮɚɤɬɨɪɨɜ ɩɨɜɵɲɚɸɳɢɯ ɩoɫɟɜɧɵɟ ɤɚɱɟɫɬɜɚ ɫɟɦɹɧ ɹɜɥɹɟɬɫɹ 
ɩɪɟɞɩɨɫɟɜɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɨɫɟɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. Ɉɛɪɚɛɨɬɤa ɫɟɦɹɧ ɪɚɫɬɜɨɪɚɦɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢ aɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ ɩɪɢɜɨɞɢɬ ɤ ɭɫɢɥɟɧɢɸ ɪɨɫɬɨɜɵɯ,ɩɪɨɰɟɫɫɨɜ ɢ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɪɚɫɬɟɧɢɣ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɛɨɥɟɡɧɹɦ ɝɪɢɛɧɨɝɨ, 
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ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɢ ɜɢɪɭɫɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ 
ɮɚɤɬɨɪɚɦ ɜɧɟɲɧɟɣ ɫɪɟɞɵ [24,25]. 

ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɢɣ ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ 
ɜɟɳɟɫɬɜ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɢɯ ɩɪɢɦɟɧɟɧɢɢ ɜ ɧɚɱɚɥɶɧɵɟ ɩɟɪɢɨɞɵ ɪɨɫɬɚ 
ɪɚɫɬɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ, ɤɨɬɨɪɵɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɚɤɬɢɜɧɵɣ oɛɦɟɧ ɜ ɪɚɫɬɟɧɢɢ, ɟɝɨ 
ɨɩɬɢɦɚɥɶɧɨɟ ɩɢɬɚɧɢɹ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɫɜɟɳɟɧɢɹ, ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 
[26,27]. 

ȼ 60-ɯ ɝɨɞɚɯ ɏɏ ɜɟɤɚ ɩɟɪɟɤɢɫɶ ɜoɞɨɪɨɞɚɲɢɪɨɤɨ ɢɫɩoɥɶɡɨɜɚɥɚɫɶɜ 
ɤɚɱɟɫɬɜɟ ɫɬɢɦɭɥɹɬoɪɚ ɜɫɯɨɠɟɫɬɢ ɫɟɦɹɧ ɢ ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɝo ɫɪɟɞɫɬɜɚ. ɉɨ 
ɞɚɧɧɵɦ[28], ɩɟɪoɤɫɢɞ ɜɨɞɨɪɨɞɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɨɤɢɫɥɢɬɟɥɹɦɢ 
ɷɮɮɟɤɬɢɜɧɨ ɜɵɜɨɞɢɬ ɫɟɦɟɧɚ ɪɢɫɚ ɢɡ ɫɨɫɬɨɹɧɢɹ ɩɨɤɨɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥ 
ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ ɩɟɪoɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɨɤɚɡɵɜɚɟɬ 
ɛɥɚɝɨɩɪɢɹɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɫɯɨɠɟɫɬɶ ɫɟɦɹɧ. 

ȼɵɞɟɪɠɢɜɚɧɢɟɫɟɦɹɧ ɫɚɯɚɪɧɨɣ ɫɜɟɤɥɵ ɜ ɬɟɱɟɧɢɟ ɫɭɬoɤ ɜ 3% ɪɚɫɬɜɨɪɟ 
ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɩɨɜɵɫɢɥɨ ɢɯ ɜɫɯɨɠɟɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɪɨɫɬɤɨɜ 
[29]. Ȼɵɥɨ ɭɫɬɚɧoɜɥɟɧɨ, ɱɬɨ ɩɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ ɬɚɛɚɤɚ ɫɢɥɶɧoɭɫɤoɪɹɟɬɫɹ 
ɩɨɫɥɟ ɢɯ ɡɚɦɚɱɢɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ 5-10 ɱ ɜ 0,5% ɪɚɫɬɜɨɪɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 
[30]. ɋɭɬɨɱɧɨɟ ɡɚɦɚɱɢɜɚɧɢɟ ɫɟɦɹɧ ɩɲɟɧɢɰɵ ɫ ɧɢɡɤɨɣ ɠɢɡɧɟɫɩɨɫoɛɧɨɫɬɶɸ ɜ 
ɪɚɫɬɜɨɪɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɩɨɜɵɲɚɥɨ ɢɯ ɜɫɯɨɠɟɫɬɶ ɢ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ 
ɩɪɨɪɨɫɬɤɨɜ [31]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɪɟɞɩɨɫɟɜɧɨɣ 
ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɧɚɦɧɨɝɨ ɪɟɠɟ ɧɟ ɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɷɬɨ ɨɱɟɧɶ ɞɨɫɬɭɩɧɨɟ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɨɟ ɫɪɟɞɫɬɜɨ, ɩɪɢɦɟɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɦɨɠɟɬ ɛɵɬɶ 
ɜɩɟɱɚɬɥɹɸɳɟ ɷɮɮɟɤɬɢɜɧɵɦ[32]. 

ȼ ɩɨɞɬɜɟɪɠɞɟɧɢɟ ɨɛɪɚɬɢɦɫɹ ɤ ɪɚɛɨɬɟ ɧɚɭɱɧɨɝɨ ɫɨɬɪɭɞɧɢɤɚ 
ȼɨɪɨɧɟɠɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝo ɭɧɢɜɟɪɫɢɬɟɬɚ. Ȼɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ 
ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɧɚ ɩɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ, ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɩɪɨɪɨɫɬɤɨɜ 
ɰɜɟɬɨɱɧɵɯ ɤɭɥɶɬɭɪ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɟɞɩɨɫɟɜɧɚɹ 
ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɛɚɪɯɚɬɰɟɜ  Tagetespatulaɢ ɲɚɥɮɟɹ 
ɛɥɟɫɬɹɳɟɝɨSalviasplendens 3% ɪɚɫɬɜɨɪɨɦ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚɫɩɨɫɨɛɫɬɜɭɟɬ 
ɩɨɜɵɲɟɧɢɸ ɢɯ ɜɫɯɨɠɟɫɬɢ, ɭɫɤɨɪɟɧɢɸ ɪɨɫɬɚ ɩɨɫɟɜɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɢɰɟɥɢɚɥɶɧɵɦ ɝɪɢɛɚɦ[33]. 

Ɍɚɤɠɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ ɦɨɪɤɨɜɢ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɜ 
Ɍɸɦɟɧɫɤɨɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɚɤɚɞɟɦɢɢ. ɇɚɢɛɨɥɶɲɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɧɟɡɚɪɚɠɟɧɧɵɯ ɫɟɦɹɧ - 84 % ɛɵɥɨ ɜɵɹɜɥɟɧɨ ɩɪɢ ɢɯ ɨɛɪɚɛɨɬɤɟ 10% 
ɪɚɫɬɜɨɪɨɦ  ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ.  

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɫɟɦɹɧ ɢɢɯ ɩɪɨɪɨɫɬɤɨɜ ɥɭɱɲɟɟ ɜɥɢɹɧɢɟ ɨɤɚɡɚɥɚ 
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ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,1  % , ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɬɨɥɶɤɨ ɪɚɫɬɟɧɢɣ – 
ɨɧɚ ɠɟ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,6  % [33]. 

Ʉɨɦɚɧɞɚ ɭɱɟɧɵɯ ɢɡ ȼɨɪɨɧɟɠɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
ɢɫɫɥɟɞɨɜɚɥɚ ɜɥɢɹɧɢɟ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɪɚɫɬɜɨɪɚɦɢ ɩɟɪɨɤcɢɞɚ 
ɜoɞɨɪoɞɚ ɢ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ ɧɚ ɢɯ ɜɫɯoɠɟɫɬɶ, ɪoɫɬ ɫɟɹɧɰɟɜ ɢ ɫɪɟɞɧɸɸ 
ɦɚɫɫɭ ɩɥoɞɚ Lycopersicumesculentum. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩoɜɵɲɟɧɢɟ ɜɫɯɨɠɟɫɬɢ 
ɫɟɦɹɧ, ɭɜɟɥɢɱɟɧɢɟ ɫɪɟɞɧɟɣ ɦɚɫɫɵ ɩɥɨɞɚ, ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ 
ɩoɝɨɞɧɵɦ ɭɫɥɨɜɢɹɦ ɢ ɡɚɛoɥɟɜɚɧɢɹɦ, ɚɤɬɢɜɢɡɚɰɢɢ ɪoɫɬɚ ɫɟɹɧɰɟɜ. ɉɪɢ 
ɢɫɩoɥɶɡɨɜɚɧɢɢɪɚɫɬɜoɪɚ ɩɟɪɟɤɢɫɢ ɜɨɞoɪɨɞɚ ɜɵɫɨɬɚ ɫɟɹɧɰɟɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 
ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɤɨɦɦɟɪɱɟɫɤɨɝo 
ɩɪɟɩɚɪɚɬɚ «ɗɩɢɧ-ɷɤɫɬɪɚ». ɉɪɟɞɩoɫɟɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɩɟɪɟɤɢɫɶɸ 
ɜoɞɨɪɨɞɚ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɧɚ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɪɨɫɬɚ ɫɟɹɧɰɟɜ ɢ ɫɧɢɠɟɧɢɹ ɢɯ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. ɉɪɢɦɟɧɟɧɢɟ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɛɨɥɶɲɟ ɫɩɨɫoɛɫɬɜɭɟɬ 
ɭɜɟɥɢɱɟɧɢɸ ɜɫɯɨɠɟɫɬɢ ɫɟɦɹɧ, ɱɟɦ ɩɪɟɞɩɨɫɟɜɧɚɹ ɨɛɪɚɛɨɬɤɚ ɪɚɫɬɜɨɪɨɦ 
ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ. ɗɮɮɟɤɬ ɩɨɜɵɲɟɧɢɹ ɜɫɯɨɠɟɫɬɢ ɫɟɦɹɧ ɧɚɢɛɨɥɟɟ ɜɵɪɚɠɟɧ 
ɩɪɢ ɫɨɜɦɟɫɬɧɨɣ ɢɯ ɨɛɪɚɛɨɬɤɟ ɪɚɫɬɜɨɪɚɦɢ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪoɞɚ ɢ ɩɟɪɦɚɧɝɚɧɚɬɚ 
ɤɚɥɢɹ [33,34]. 
 

 

1.5 Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ (ɚɞɪɟɫɧɵɟ) ɫɢɫɬɟɦɵ ɞɨɫɬɚɜɤɢ ɜɟɳɟɫɬɜ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɞ ɚɞɪɟɫɧɨɣ ɞɨɫɬɚɜɤɨɣ ɥɟɤɚɪɫɬɜ ɩɨɞɪɚɡɭɦɟɜɚɸɬ 
ɬɪɚɧɫɩɨɪɬ ɦɨɥɟɤɭɥ ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ ɤ ɦɢɲɟɧɢ ɫ ɩɨɦɨɳɶɸ ɭɩɪɚɜɥɹɟɦɵɯ 
ɧɨɫɢɬɟɥɟɣ, ɧɚɩɪɢɦɟɪ, ɢɦɢ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɞɪɭɝɢɟ ɦɨɥɟɤɭɥɵ ɢɥɢ ɱɚɫɬɢɰɵ 
(ɫɮɟɪɵ) [35]. 

ɑɚɫɬɢɰɵ (ɫɮɟɪɵ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɨɥɢɦɟɪɧɵɟ ɦɚɬɪɢɰɵ ɫ 
ɡɚɤɥɸɱɟɧɧɵɦ ɜ ɧɢɯ ɚɤɬɢɜɧɵɦ ɜɟɳɟɫɬɜɨɦ, ɤɨɬɨɪɨɟ ɜɵɫɜɨɛɨɠɞɚɟɬɫɹ ɫ 
ɬɟɱɟɧɢɟɦ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɇɚɩɪɚɜɥɟɧɧɚɹ ɞɨɫɬɚɜɤɚ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɤɨɧɰɟɧɬɪɚɰɢɸ 
ɜɜɨɞɢɦɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɢɟ 
ɤɥɟɬɤɢ, ɬɤɚɧɢ [35].  

Ɍɚɤɠɟ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɜɵɫɜɨɛɨɠɞɟɧɢɟɦ ɥɟɤɚɪɫɬɜɚ 
ɢɡ ɱɚɫɬɢɰ. ȼɢɞɧɨ, ɱɬɨ ɝɥɚɜɧɵɦ ɭɫɥɨɜɢɟɦ ɜɵɯɨɞɚ ɩɪɟɩɚɪɚɬɚ ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɪ 
ɫɮɟɪ (ɱɚɫɬɢɰ). Ȼɨɥɶɲɢɟ ɩɨ ɪɚɡɦɟɪɭ ɫɮɟɪɵ ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɜɵɫɜɨɛɨɠɞɚɬɶ 
ɡɚɤɥɸɱɟɧɧɵɟ ɜ ɧɟɟ ɤɨɦɩɨɧɟɧɬɵ ɛɨɥɟɟ ɦɟɞɥɟɧɧɨ, ɞɨɥɶɲɟ, ɱɟɦ ɦɟɧɶɲɢɟ ɩɨ 
ɪɚɡɦɟɪɭ ɫɮɟɪɵ. ɗɬɨ ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ ɭɦɟɧɶɲɟɧɢɟɦ ɜ ɨɬɧɨɲɟɧɢɢ 
ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɨɛɥɚɫɬɢ ɤ ɨɛɴɟɦɭ ɫ ɭɜɟɥɢɱɢɜɚɸɳɢɦɫɹ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰɵ[35].  
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ɋɩɨɫɨɛɧɨɫɬɶ ɫɞɟɥɚɬɶ ɫɢɫɬɟɦɭ ɞɨɫɬɚɜɤɢ ɜɟɳɟɫɬɜɚ ɫ ɧɟɨɛɯɨɞɢɦɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ, ɫɦɟɲɢɜɚɹ ɫɮɟɪɵ ɫ 
ɪɚɡɥɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɫɦɟɲɚɬɶ ɱɚɫɬɢɰɵ, ɩɨɥɢɦɟɪɵ 
ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɪɚɡɧɵɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɦɚɫɫɵ, ɬɨ ɩɨɥɢɦɟɪ ɫ ɧɢɡɤɨɣ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ ɩɪɢɜɟɞɟɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɩɨɪɢɫɬɵɯ ɦɢɤɪɨɫɮɟɪ, ɤɨɬɨɪɵɟ 
ɜɵɫɜɨɛɨɞɹɬ ɚɤɬɢɜɧɨɟ ɜɟɳɟɫɬɜɨ ɛɵɫɬɪɨ. Ɉɞɧɚɤɨ ɱɚɫɬɢɰɵ ɩɨɥɢɦɟɪɚ ɫ ɜɵɫɨɤɨɣ 
ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ ɩɨɥɭɱɚɸɬɫɹ ɛɨɥɟɟ ɩɥɨɬɧɵɦɢ ɢ ɩɪɨɢɡɜɨɞɹɬ ɛɨɥɟɟ 
ɦɟɞɥɟɧɧɨɟ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɦɛɢɧɢɪɭɹ 
ɫɮɟɪɵ ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ ɢɡ ɩɨɥɢɦɟɪɨɜ ɪɚɡɧɨɣ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ, ɧɨɪɦɚ 
ɨɫɜɨɛɨɠɞɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɫɦɨɞɟɥɢɪɨɜɚɧɚ, ɢ ɨɧɚ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɤɨɦɛɢɧɚɰɢɟɣ 
ɧɨɪɦ ɨɫɜɨɛɨɠɞɟɧɢɹ ɷɬɢɯ ɫɢɫɬɟɦ. Ɉɞɧɚɤɨ,ɦɢɤɪɨɢɧɤɚɩɫɭɥɹɰɢɹ ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜɟɳɟɫɬɜɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ ɤɨɧɬɪɨɥɶ ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɤɪɵɬɢɹ. ȿɫɥɢ ɫɥɨɣ ɩɨɥɢɦɟɪɚ 
ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɫɥɢɲɤɨɦ ɬɨɥɫɬɵɦ, ɜɟɳɟɫɬɜɨ ɛɭɞɟɬ ɧɟ ɫɩɨɫɨɛɧɨ ɩɟɪɟɫɟɱɶ 
ɝɪɚɧɢɰɭ ɢ ɧɟ ɫɬɚɧɟɬ ɞɨɫɬɭɩɧɵɦ ɞɥɹ ɦɢɲɟɧɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ,  ɚɤɬɢɜɧɨɟ 
ɜɟɳɟɫɬɜɨ ɧɟ ɛɭɞɟɬ ɩɨɝɥɨɳɟɧɨ ɢ ɧɟ ɜɵɩɨɥɧɢɬ ɧɟɨɛɯɨɞɢɦɭɸ ɮɭɧɤɰɢɸ[35]. 

 

 
 
Ɋɢɫɭɧɨɤ 3 – ɉɨɥɢɦɟɪɧɵɟ ɦɢɤɪɨɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ 2 ɧɦ 
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2 ɈȻɔȿɄɌɕ ɂ ɆȿɌɈȾɕ 
 

2.1 Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 
ȼ ɪɚɛɨɬɟ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɞɟɣɫɬɜɢɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɧɚ ɪɨɫɬ 

ɫɚɩɪɨɬɪɨɮɧɵɯ ɛɚɤɬɟɪɢɣ ɢ ɦɢɰɟɥɢɚɥɶɧɵɯ ɝɪɢɛɨɜ, ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɪɚɡɧɵɯ 
ɨɛɴɟɤɬɨɜ. 

Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, 
ɜɵɞɟɥɟɧɧɵɟ ɢɡ ɜɨɡɞɭɯɚ ɭɱɟɛɧɵɯ ɩɨɦɟɳɟɧɢɣ ɋɎɍ, ɩɨɥɟɜɨɣ ɩɨɱɜɵ, ɢɡ ɫɟɦɹɧ ɢ 
ɩɪɨɪɨɫɬɤɨɜ ɩɲɟɧɢɰɵ, ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɟ ɛɚɤɬɟɪɢɢ, ɚ ɬɚɤɠɟ E.ɫoliɢ 
Staphylococcusaureus. 

ȼɫɟɝɨ ɛɵɥɨ ɜɵɞɟɥɟɧɨ 27ɢɡɨɥɹɬɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡ 
ɜɨɡɞɭɯɚ 10ɢɡɨɥɹɬɨɜ, ɢɡ ɩɨɱɜɵ - 9, ɢɡ ɫɟɦɹɧ ɢ ɩɪɨɪɨɫɬɤɨɜ - 8ɢɡɨɥɹɬɨɜ 
ɛɚɤɬɟɪɢɣ. 8 ɨɩɪɟɞɟɥɟɧɧɵɯ ɞɨ ɜɢɞɚ ɲɬɚɦɦɨɜ ɭɝɥɟɜɨɞɨɪɨɞɨɤɢɫɥɹɸɳɢɯ 
ɛɚɤɬɟɪɢɣ (ɛɵɥɢ ɜɡɹɬɵ ɢɡ ɦɭɡɟɹ ɤɚɮɟɞɪɵ), ɭɫɥɨɜɧɨ ɩɚɬɨɝɟɧɧɵɟ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ – 2 (ɛɵɥɢ ɜɡɹɬɵ ɢɡ ɦɭɡɟɹ ɤɚɮɟɞɪɵ), ɫ ɩɪɨɪɨɫɬɤɨɜ ɩɲɟɧɢɰɵ 
ɛɵɥɨ ɜɵɞɟɥɟɧɨ 3 ɢɡɨɥɹɬɚɦɢɰɟɥɢɚɥɶɧɵɯ ɝɪɢɛɨɜ. 

 

2.2 Ɇɟɬɨɞɵ ɜɵɞɟɥɟɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
 

2.1.1 Вɵɞɟɥɟɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢɡ ɜɨɡɞɭɯɚ 
ȼ ɪɚɛɨɬɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ ɩɨɫɟɜɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ 

ɚɝɚɪɢɡɢɪɨɜɚɧɧɭɸ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ [36]. Ⱦɥɹ ɷɬɨɝɨ ɞɟɫɹɬɶ ɫɬɟɪɢɥɶɧɵɯ 
ɱɚɲɟɤ ɉɟɬɪɢ ɫ ɩɢɬɚɬɟɥɶɧɵɦ ɚɝɚɪɨɦ (NutrientAgar, HiMedia) ɛɵɥɢ 
ɪɚɫɫɬɚɜɥɟɧɵ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɪɚɡɧɨɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɢ ɚɤɬɢɜɧɨɫɬɶɸ ɥɸɞɟɣ, 
ɦɟɫɬɚɦɢ ɩɨɫɟɜɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɬɨɥɨɜɚɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ 
ɭɧɢɜɟɪɫɢɬɟɬɚ, ɚɭɞɢɬɨɪɢɢ ɤɚɮɟɞɪɵ ɜɨɞɧɵɯ ɢ ɧɚɡɟɦɧɵɯ ɷɤɨɫɢɫɬɟɦ, ɛɚɡɨɜɨɣ 
ɤɚɮɟɞɪɵ ɛɢɨɬɟɯɧɨɥɨɝɢɢ, ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ, ɚ ɬɚɤɠɟ ɨɛɳɟɟ 
ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɨɬɞɵɯɚ ɫɬɭɞɟɧɬɨɜ. ɑɚɲɤɢ ɷɤɫɩɨɧɢɪɨɜɚɥɢ 40 ɦɢɧɭɬ ɜ 
ɨɬɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɫɥɟ ɱɟɝɨ ɡɚɤɪɵɜɚɥɢ ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ 
ɫɭɬɨɤ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 30ɋ. ɑɢɫɬɵɟ ɤɭɥɶɬɭɪɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɦɟɬɨɞɨɦ 
ɢɫɬɨɳɚɸɳɟɝɨ ɩɨɫɟɜɚ ɧɚ ɩɢɬɚɬɟɥɶɧɵɣɚɝɚɪ ɞɨ ɩɨɥɭɱɟɧɢɹ ɢɡɨɥɢɪɨɜɚɧɧɵɯ 
ɤɨɥɨɧɢɣ, ɢ ɬɚɤ ɠɟ ɢɧɤɭɛɢɪɨɜɚɥɢɫɶ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30  [36]. 

 
2.1.2 Вɵɞɟɥɟɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢɡ ɩɨɱɜɵ 

ɉɨɱɜɟɧɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɦɟɬɨɞɨɦ ɫɟɪɢɣɧɵɯ 
ɪɚɡɜɟɞɟɧɢɣ. Ȼɵɥɚ ɩɪɢɝɨɬɨɜɥɟɧɚ ɫɭɫɩɟɧɡɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜɡɜɟɫɢɥɢ 3 ɝ ɨɛɪɚɡɰɚ 
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ɩɨɱɜɵ ɢ ɩɟɪɟɦɟɲɚɥɢ ɜ 100ɦɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, ɡɚɬɟɦ ɫɬɟɪɢɥɶɧɨɣ 
ɦɢɤɪɨɩɢɩɟɬɤɨɣ ɞɨɛɚɜɢɥɢ 200 ɦɤɥ ɫɭɫɩɟɧɡɢɢ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɫɬɟɪɢɥɢɡɨɜɚɧɧɭɸ ɩɪɨɛɢɪɤɭ ɫ 15 ɦɥ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɵ, ɩɨɥɭɱɢɜ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɪɚɡɜɟɞɟɧɢɟ 10-1 . Ⱦɚɥɟɟ ɬɳɚɬɟɥɶɧɨ ɩɪɨɩɢɩɟɬɢɪɨɜɚɥɢ ɧɨɜɵɣ ɪɚɫɬɜɨɪ 
ɩɨɥɭɱɟɧɧɭɸ ɫɭɫɩɟɧɡɢɸ ɢ, ɧɟ ɦɟɧɹɹ ɧɚɤɨɧɟɱɧɢɤɚ, ɡɚɛɪɚɥɢ ɩɟɪɟɧɨɫɢɥɢ 200 
ɦɤɥ ɢ ɞɨɛɚɜɢɥɢ ɜ ɫɥɟɞɭɸɳɭɸ ɩɪɨɛɢɪɤɭ ɫɨ ɫɬɟɪɢɥɶɧɨɣ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 
ɜɨɞɨɣ. ɉɨɫɟɜ ɩɪɨɢɡɜɨɞɢɥɢ ɢɡ ɪɚɡɜɟɞɟɧɢɣ 10-2-10-4 ɧɚ ɱɚɲɤɢ ɉɟɬɪɢ ɫ 
ɩɢɬɚɬɟɥɶɧɵɦ ɚɝɚɪɨɦ, ɧɚɧɨɫɹ ɩɨ 150 ɦɤɥ ɫɭɫɩɟɧɡɢɢ ɧɚ ɱɚɲɤɭ. ɋɭɫɩɟɧɡɢɹ ɛɵɥɚ 
ɪɚɫɩɪɟɞɟɥɟɧɚ ɫɬɟɪɢɥɶɧɵɦ ɫɬɟɤɥɹɧɧɵɦ ɲɩɚɬɟɥɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɤɨɥɨɧɢɣ. Ⱦɚɥɟɟ ɱɚɲɤɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 30ɋ ɞɨ ɩɨɥɭɱɟɧɢɹ ɜɢɞɢɦɵɯ ɤɨɥɨɧɢɣ [36]. 

 

2.1.2 Вɵɞɟɥɟɧɢɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢɡ ɫɟɦɹɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɩɲɟɧɢɰɵ 
Ⱦɥɹ ɜɵɞɟɥɟɧɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢɡ ɫɟɦɹɧ ɢ ɩɪɨɪɨɫɬɤɨɜ ɩɲɟɧɢɰɵ 

ɫɟɦɟɧɚ ɩɲɟɧɢɰɵ ɩɪɨɪɚɳɢɜɚɥɢ ɜɨ ɜɥɚɠɧɵɯ ɤɚɦɟɪɚɯ ɢ ɧɚ ɩɢɬɚɬɟɥɶɧɵɯ ɫɪɟɞɚɯ 
ɩɨ ȽɈɋɌ 12044-93 (ɪɢɫ. 6) [37].  

 

 
Ɋɢɫɭɧɨɤ  6 – ɉɪɨɪɨɫɬɤɢ ɫɟɦɹɧ ɩɲɟɧɢɰɵ 

 
ɋɟɦɟɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɦɵɜɚɥɢ ɜɨɞɨɩɪɨɜɨɞɧɨɣ ɜɨɞɨɣ ɢ 

ɞɟɡɢɧɮɢɰɢɪɨɜɚɥɢ 96 %-ɧɵɦ ɫɩɢɪɬɨɦ ɜ ɬɟɱɟɧɢɟ 1-2 ɦɢɧ. Ɂɚɬɟɦ ɫɟɦɟɧɚ 
ɩɪɨɦɵɜɚɥɢ ɜ ɫɬɟɪɢɥɶɧɨɣ ɜɨɞɟ ɢ ɪɚɫɤɥɚɞɵɜɚɥɢ ɜ ɱɚɲɤɢ ɉɟɬɪɢ ɞɥɹ 
ɩɪɨɪɚɳɢɜɚɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɜ 10 ɫɬɟɪɢɥɶɧɵɯ ɱɚɲɟɤ ɉɟɬɪɢ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɡɚɝɨɬɨɜɥɟɧɧɨɣ ɜ ɧɢɯ 2-ɫɥɨɣɧɨɣ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɨɣ, ɭɜɥɚɠɧɟɧɧɨɣ ɞɨ 
ɩɨɥɧɨɣ ɜɥɚɝɨɟɦɤɨɫɬɢ ɫɬɟɪɢɥɶɧɨɣ ɜɨɞɨɣ, ɛɵɥɢ ɪɚɡɥɨɠɟɧɵ ɫɟɦɟɧɚ ɩɲɟɧɢɰɵ, 
ɩɨ 5 ɲɬɭɤ ɜ ɤɚɠɞɭɸ ɱɚɲɤɭ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2-3 ɫɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. Ɂɚɤɪɵɬɵɟ 
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ɱɚɲɤɢ ɉɟɬɪɢ ɩɨɦɟɳɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 21-22 ɋ. ɉɨɫɥɟ 
ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ (7 ɫɭɬɨɤ) ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɱɚɲɤɢ ɫ ɩɪɨɪɨɫɬɤɚɦɢ, 
ɡɚɪɚɠɟɧɧɵɦɢ ɛɚɤɬɟɪɢɚɥɶɧɵɦɢ ɤɭɥɶɬɭɪɚɦɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɨɬɫɟɹɧɵ ɜ ɱɚɲɤɢ 
ɉɟɬɪɢ ɧɚ ɩɢɬɚɬɟɥɶɧɵɣ ɚɝɚɪ (ɜ 2-ɯ ɩɨɜɬɨɪɧɨɫɬɹɯ) ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɢɧɤɭɛɢɪɨɜɚɧɢɟɦ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 30 ɋ ɜ ɬɟɱɟɧɢɟ ɬɪɟɯ ɞɧɟɣ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɱɢɫɬɵɯ ɤɭɥɶɬɭɪ. 

ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɨɥɨɧɢɣ ɢɡ ɜɨɡɞɭɯɚ, 
ɩɨɱɜɵ ɢ ɫɟɦɹɧ ɩɲɟɧɢɰɵ, ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɱɢɫɬɵɟ ɤɭɥɶɬɭɪɵ ɛɚɤɬɟɪɢɣ, 
ɤɨɬɨɪɵɟ ɯɪɚɧɢɥɢ ɜ ɩɪɨɛɢɪɤɚɯ ɧɚ ɫɤɨɲɟɧɧɨɦ ɩɢɬɚɬɟɥɶɧɨɦ ɚɝɚɪɟ. 

 

2.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟɦɢɤɪɨɱɚɫɬɢɰɷɦɭɥɶɫɢɨɧɧɵɦɦɟɬɨɞɨɦ 
 

Ⱦɥɹ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ ɦɢɤɪɨɱɚɫɬɢɰ ɢɫɩɨɥɶɡɨɜɚɥɢ ɷɦɭɥɶɫɢɨɧɧɵɣ ɦɟɬɨɞ 
(ɪɢɫ. 7). Ⱦɥɹ ɷɬɨɝɨ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ ɮɨɪɦɢɪɨɜɚɥɢ 2% ɪɚɫɬɜɨɪ ɉ3ȽȻ (200 
ɦɝ ɜ 10 ɦɥɞɢɯɥɨɪɦɟɬɚɧɚ). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɜɭɯɤɨɦɩɨɧɟɧɬɧɨɣ ɷɦɭɥɶɫɢɢ 
ɩɨɥɭɱɟɧɧɵɣ ɪɚɫɬɜɨɪ ɩɨɫɬɟɩɟɧɧɨ ɜɥɢɜɚɥɢ ɜ 1% ɪɚɫɬɜɨɪ ɩɨɥɢɜɢɧɢɥɨɜɨɝɨ 
ɫɩɢɪɬɚ (Mw 30-50 ɤȾɚ, Sigma-Aldrich, ɋɒȺ) (1 ɝ ɜ 100 ɦɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 
ɜɨɞɵ). Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɤɪɨ ɪɚɡɦɟɪɧɵɯ ɫɢɫɬɟɦ ɨɫɭɳɟɫɬɜɥɹɥɢ 
ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɷɦɭɥɶɫɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɚɝɧɢɬɧɨɣ ɦɟɲɚɥɤɢ MRHei-
Standartɩɪɢ 750-ɨɛ/ɦɢɧ (Heidolph, Ƚɟɪɦɚɧɢɹ), ɩɨɫɬɟɩɟɧɧɨ ɞɨɛɚɜɥɹɹ 15 ɦɥ 
ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɇ2Ɉ236% (20 ɝ ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ), ɢ ɨɫɬɚɜɥɹɥɢ ɧɚ ɫɭɬɤɢ 
ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɦɟɯɚɧɢɱɟɫɤɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɞɨ ɩɨɥɧɨɝɨ ɢɫɩɚɪɟɧɢɹ 
ɪɚɫɬɜɨɪɢɬɟɥɹ (ɜ ɭɡɤɨɦ ɫɬɚɤɚɧɟ ɧɚ 300 ɦɥ ɫɨ ɫɪɟɞɧɢɦ ɦɚɝɧɢɬɨɦ).  

 

Ɋɢɫɭɧɨɤ  7 – ɑɚɫɬɢɰɵ, ɩɨɥɭɱɟɧɧɵɟ ɷɦɭɥɶɫɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɢɡ ɉ3ȽȻ 

Ⱦɚɥɟɟ ɪɚɫɬɜɨɪ ɫ ɱɚɫɬɢɰɚɦɢ ɪɚɡɥɢɜɚɥɢ ɜ ɩɪɨɛɢɪɤɢ Eppendorf ɧɚ 50 ɦɥ ɢ 
ɭɪɚɜɧɨɜɟɲɢɜɚɥɢ ɧɚ ɜɟɫɚɯ, ɞɨɛɚɜɥɹɹ ɩɪɢ ɷɬɨɦ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɭɸ 
ɜɨɞɭ.Ɇɢɤɪɨɱɚɫɬɢɰɵ ɫɨɛɢɪɚɥɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ ɧɚ ɰɟɧɬɪɢɮɭɝɟ Centrifuge 
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5810 R, 5417 R(Eppendorf, Ƚɟɪɦɚɧɢɹ; 10000 ɨɛ/ɦɢɧ, 10 ɦɢɧ), ɫ ɩɨɦɨɳɶɸ 
ɞɨɡɚɬɨɪɚ ɫɥɢɜɚɥɢ ɪɚɫɬɜɨɪ, ɨɫɬɚɜɥɹɹ ɧɚ ɞɧɟ ɨɫɚɞɨɤ, ɩɢɩɟɬɢɪɨɜɚɥɢ ɟɝɨ ɢ 
ɪɚɡɥɢɜɚɥɢ ɜ ɩɪɨɛɢɪɤɢ Eppendorf ɧɚ 2,5 ɦɥ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ (Eppendorf). ɉɨɜɬɨɪɹɥɢ ɩɪɨɰɟɞɭɪɭ 3-4 ɪɚɡɚ. ɉɨɫɥɟ 
ɤɚɠɞɨɝɨ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɹ ɞɨɡɚɬɨɪɨɦ ɭɛɢɪɚɥɢ ɥɢɲɧɸɸ ɠɢɞɤɨɫɬɶ, 
ɞɨɛɚɜɥɹɹ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɭɸ ɜɨɞɭ ɢ ɜɫɬɪɹɯɢɜɚɥɢ. ȼ ɤɨɧɰɟ ɭɛɢɪɚɥɢ ɥɢɲɧɸɸ 
ɠɢɞɤɨɫɬɶ ɞɨɡɚɬɨɪɨɦ ɢ ɩɨɫɬɚɜɢɥɢ ɨɬɤɪɵɬɵɟ ɩɪɨɛɢɪɤɢ ɫ ɱɚɫɬɢɰɚɦɢ ɜ ɲɬɚɬɢɜ ɜ 
ɫɭɲɢɥɶɧɵɣ ɲɤɚɮ ɧɚ 2 ɫɭɬɨɤ. 

 

2.4 Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ 
ɩɟɪɨɤɫɢɞɭ ɜɨɞɨɪɨɞɚ 
 

2.4.1 Мɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫ ɩɨɦɨɳɶɸ 
ɠɢɞɤɨɝɨ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɩɟɪɨɤɫɢɞɭ 
ɜɨɞɨɪɨɞɚ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɥɭɧɨɤ ɧɚ ɩɥɨɬɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ 
(ɩɢɬɚɬɟɥɶɧɨɦ ɚɝɚɪɟ) ɜ ɱɚɲɤɚɯ ɉɟɬɪɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɢ ɩɪɢɝɨɬɨɜɥɟɧɵ 
ɫɭɫɩɟɧɡɢɢ ɤɚɠɞɨɝɨ ɢɡɨɥɹɬɚ ɛɚɤɬɟɪɢɣ ɜ ɩɪɨɛɢɪɤɚɯ ɫɨ ɫɬɟɪɢɥɶɧɨɣ ɜɨɞɨɣ (ɩɨ 10 
ɦɥ ɜ ɤɚɠɞɨɣ ɩɪɨɛɢɪɤɟ). ɉɨɫɟɜ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɫɭɫɩɟɧɡɢɢ ɧɚ ɱɚɲɤɢ ɫ 
ɩɢɬɚɬɟɥɶɧɵɦ ɚɝɚɪɨɦ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɫɬɟɪɢɥɶɧɵɯ ɜɚɬɧɵɯ ɬɚɦɩɨɧɨɜ 
ɲɬɪɢɯɨɦ ɜ ɬɪɺɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɨɜɨɪɚɱɢɜɚɹ ɱɚɲɤɭ ɉɟɬɪɢ. ɉɨɫɥɟ ɡɚɫɟɜɚ ɜ 
ɰɟɧɬɪɟ ɱɚɲɤɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɰɢɥɢɧɞɪɨɦ ɜɵɪɟɡɚɥɢ ɥɭɧɤɭ ɞɢɚɦɟɬɪɨɦ 1 ɫɦ ɜ 
ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ, ɡɚɬɟɦ ɜ ɤɚɠɞɭɸ ɥɭɧɤɭ ɜɧɨɫɢɥɢ ɩɨ 150 ɦɤɥ ɩɟɪɨɤɫɢɞɚ 
ɜɨɞɨɪɨɞɚ (ɇ2Ɉ2) ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 3%. 

ɑɚɲɤɢ ɫ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 30ɋ. Ⱥɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɨɜɨɞɢɥɢ ɧɚ 1-ɟ ɢ 3-ɢ ɫɭɬɤɢ 
ɢɤɭɛɢɪɨɜɚɧɢɹ, ɢɡɦɟɪɹɹ ɞɢɚɦɟɬɪ ɡɨɧɵ ɨɬɫɭɬɫɬɜɢɹ ɪɨɫɬɚ ɛɚɤɬɟɪɢɣ ɜɨɤɪɭɝ 
ɥɭɧɨɤ. ɉɨ ɢɫɬɟɱɟɧɢɢ ɩɟɪɜɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɞɧɟɣ ɜɫɟ ɨɛɪɚɡɰɵ ɛɵɥɢ 
ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɮɨɬɨ ɫɴɟɦɤɢ. 

 
2.4.2 Мɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫ ɩɨɦɨɳɶɸ 
ɱɚɫɬɢɰ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɤ ɩɟɪɨɤɫɢɞɭ 
ɜɨɞɨɪɨɞɚ, ɞɟɩɨɧɢɪɨɜɚɧɧɨɝɨ ɜ ɦɢɤɪɨɱɚɫɬɢɰɵ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɥɭɧɨɤ ɧɚ 
ɩɥɨɬɧɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ (ɩɢɬɚɬɟɥɶɧɨɦ ɚɝɚɪɟ) ɜ ɱɚɲɤɚɯ ɉɟɬɪɢ. Ɂɚɫɟɜ 
ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɱɚɲɤɢ ɩɪɨɜɨɞɢɥɢ ɫɨɝɥɚɫɧɨ ɜɵɲɟɨɩɢɫɚɧɧɨɣ ɦɟɬɨɞɢɤɟ. ȼ 
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ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɥɭɧɤɢ ɜɧɨɫɢɥɢ ɩɨ 0,011 ɦɝ ɱɚɫɬɢɰ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɩɪɨɞɟɡɢɧɮɢɰɢɪɨɜɚɧɧɵɯ ɩɨɞ ɭɥɶɬɪɚɮɢɨɥɟɬɨɦ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧ. 

ɑɚɲɤɢ ɫ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 30 °ɋ. Ⱥɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɨɜɨɞɢɥɢ ɧɚ 1-ɟ ɢ 3-ɢ ɫɭɬɤɢ 
ɢɤɭɛɢɪɨɜɚɧɢɹ, ɢɡɦɟɪɹɹ ɞɢɚɦɟɬɪ ɡɨɧɵ ɨɬɫɭɬɫɬɜɢɹ ɪɨɫɬɚ ɛɚɤɬɟɪɢɣ ɜɨɤɪɭɝ 
ɥɭɧɨɤ. ɉɨ ɢɫɬɟɱɟɧɢɢ ɩɟɪɜɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɞɧɟɣ ɜɫɟ ɨɛɪɚɡɰɵ ɛɵɥɢ 
ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɮɨɬɨ ɫɴɟɦɤɢ. 

 
2.5 Ɇɟɬɨɞ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɩɲɟɧɢɰɵ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ 
 

Ɉɛɪɚɛɨɬɤɭ ɫɟɦɹɧ ɩɲɟɧɢɰɵ ɩɪɨɜɨɞɢɥɢ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ ɜ 
ɤɨɧɰɟɧɬɪɚɰɢɹɯ 3%, 6% ɢ 9%, ɩɨɥɭɱɟɧɧɵɦ ɦɟɬɨɞɨɦ ɫɟɪɢɣɧɵɯ ɪɚɡɜɟɞɟɧɢɣ ɢɡ 
36% ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ. 

ȼ ɫɬɟɪɢɥɶɧɵɯ ɱɚɲɤɚɯ ɉɟɬɪɢ ɜɵɞɟɪɠɢɜɚɥɢ ɫɟɦɟɧɚ ɩɲɟɧɢɰɵ ɜ 40 ɦɥ 
ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 3%, 6% ɢ 9% ɜ ɬɟɱɟɧɢɟ 1 ɦɢɧ. Ɂɚɬɟɦ 
ɫɟɦɟɧɚ ɩɪɨɦɵɜɚɥɢ ɫɬɟɪɢɥɶɧɨɣ ɜɨɞɨɣ ɜ ɬɪɟɯ ɩɨɜɬɨɪɧɨɫɬɹɯ, ɩɨɫɥɟ ɱɟɝɨ ɫɟɦɟɧɚ 
ɛɵɥɢ ɚɫɟɩɬɢɱɟɫɤɢ ɩɟɪɟɧɟɫɟɧɵ ɧɚ ɫɪɟɞɭ ɋɚɛɭɪɨ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɥɢɬɭɸ ɜ 
ɱɚɲɤɢ ɉɟɬɪɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɬɟɪɢɥɶɧɭɸ ɜɨɞɭ. ɋɟɦɟɧɚ ɬɪɢɠɞɵ 
ɩɪɨɦɵɜɚɥɢɫɶ, ɡɚɬɟɦ ɛɵɥɢ ɫɬɟɪɢɥɶɧɨ ɩɟɪɟɧɟɫɟɧɵ ɧɚ ɫɪɟɞɭ ɋɚɛɭɪɨ, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɥɢɬɭɸ ɜ ɱɚɲɤɢ ɉɟɬɪɢ. 

ɑɚɲɤɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 21°ɋ. Ⱥɧɚɥɢɡ ɩɪɨɪɚɫɬɚɧɢɹ ɢ 
ɡɚɪɚɠɟɧɧɨɫɬɢ ɫɟɦɹɧ ɩɪɨɜɨɞɢɥɢ ɧɚ 2-ɟ ɢ 3-ɟ ɫɭɬɤɢ ɢɧɤɭɛɢɪɨɜɚɧɢɹ ɩɨɞɫɱɟɬɨɦ 
ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɪɨɫɲɢɯ ɫɟɦɹɧ ɢ ɦɢɰɟɥɢɚɥɶɧɵɯ ɝɪɢɛɨɜ. ɉɪɢ ɚɧɚɥɢɡɟ ɜɫɟ 
ɨɛɪɚɡɰɵ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɫ ɩɨɦɨɳɶɸ ɮɨɬɨ ɫɴɟɦɤɢ (ɪɢɫ. 8) [38]. 

 

 
Ɋɢɫɭɧɨɤ 8 – ɉɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ, ɨɛɪɚɛɨɬɚɧɧɵɯ 3% ɩɟɪɨɤɫɢɞɨɦ 

ɜɨɞɨɪɨɞɚ ɧɚ 2-ɟ ɢ 3-ɟ ɫɭɬɤɢ ɢɧɤɭɛɢɪɨɜɚɧɢɹ  
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3 ɊȿɁɍɅɖɌȺɌɕ 
 

ɂɡɴɹɬɨ 9 ɫɬɪɚɧɢɰ 
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ȼɕȼɈȾɕ 
 
1. ɂɡ ɪɚɡɧɵɯ ɷɤɨɬɨɩɨɜ ɜ ɱɢɫɬɭɸ ɤɭɥɶɬɭɪɭ ɜɵɞɟɥɟɧɨ 
33ɢɡɨɥɹɬɚɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: ɢɡ ɜɨɡɞɭɯɚ ɚɭɞɢɬɨɪɢɣ ɂɎȻɢȻɌ – 10 
ɢɡɨɥɹɬɨɜ ɛɚɤɬɟɪɢɣ, ɢɡ ɩɨɱɜɵ –9 ɢɡɨɥɹɬɨɜ ɛɚɤɬɟɪɢɣ, ɢɡ ɫɟɦɹɧ ɢ ɩɪɨɪɨɫɬɤɨɜ 
ɩɲɟɧɢɰɵ –8ɢɡɨɥɹɬɨɜ ɛɚɤɬɟɪɢɣ ɢ 6ɢɡɨɥɹɬɨɜɦɢɤɪɨɦɢɰɟɬɨɜ. Ȼɨɥɶɲɢɧɫɬɜɨ 
ɜɵɞɟɥɟɧɧɵɯɢɡɨɥɹɬɨɜ  (91%) ɛɵɥɢ ɱɭɜɫɬɜɢɬɟɥɶɧɵ ɤ ɩɟɪɨɤɫɢɞɭ ɜɨɞɨɪɨɞɚ ɜ 
ɩɟɪɜɵɟ ɫɭɬɤɢ ɧɚɛɥɸɞɟɧɢɹ, ɨɬɦɟɱɟɧɚ ɬɟɧɞɟɧɰɢɹ ɤ ɫɧɢɠɟɧɢɸ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɧɚ 3-ɢ ɫɭɬɤɢ ɷɤɫɩɨɡɢɰɢɢ. 
 
2. Ȼɚɤɬɟɪɢɢ, ɜɵɞɟɥɟɧɧɵɟ ɢɡ ɜɨɡɞɭɯɚ, ɜ 80% ɫɥɭɱɚɟɜ ɩɪɨɹɜɥɹɥɢ ɜɵɫɨɤɭɸ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɟɪɨɤɫɢɞɭ ɜɨɞɨɪɨɞɚ; ɡɨɧɚ ɨɬɫɭɬɫɬɜɢɹ ɪɨɫɬɚ ɫɨɫɬɚɜɥɹɥɚ ɨɬ 
25 ɞɨ 90 ɦɦ.  
 
3. ȼɫɟ ɢɡɨɥɹɬɵ ɩɨɱɜɟɧɧɵɯ ɛɚɤɬɟɪɢɣ ɜ ɩɟɪɜɵɟ ɫɭɬɤɢ ɩɨɤɚɡɚɥɢ ɜɵɫɨɤɭɸ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɟɪɨɤɫɢɞɭ ɜɨɞɨɪɨɞɚ, ɨɞɧɚɤɨ ɧɚ 3-ɢ ɫɭɬɤɢ 40% ɢɡɨɥɹɬɨɜ 
ɢɡ ɱɢɫɬɨɣ ɩɨɱɜɵ ɢ 23%ɢɡɨɥɹɬɨɜ ɢɡ ɧɟɮɬɟɡɚɝɪɹɡɧɟɧɧɨɣ ɩɨɱɜɵ ɩɨɬɟɪɹɥɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ. 
 
4. ȼɫɟ ɢɡɨɥɹɬɵɦɢɰɟɥɢɚɥɶɧɵɯ ɝɪɢɛɨɜ, ɜɵɞɟɥɟɧɧɵɟ ɫ ɫɟɦɹɧ ɩɲɟɧɢɰɵ, 
ɩɪɨɹɜɥɹɥɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɩɟɪɨɤɫɢɞɭ ɜɨɞɨɪɨɞɚ, ɞɢɚɦɟɬɪ ɡɨɧɵ ɨɬɫɭɬɫɬɜɢɹ 
ɪɨɫɬɚ ɫɨɫɬɚɜɥɹɥ ɨɬ 15 ɞɨ 70 ɦɦ; 38 % ɢɡɨɥɹɬɨɜɷɧɞɨɮɢɬɧɵɯ ɛɚɤɬɟɪɢɣ ɛɵɥɢ 
ɭɫɬɨɣɱɢɜɵ ɤ ɩɟɪɨɤɫɢɞɭ ɜɨɞɨɪɨɞɚ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɫɭɬɨɤ ɷɤɫɩɨɡɢɰɢɢ. 
 
5. Ɉɛɪɚɛɨɬɤɚ ɫɟɦɹɧ 3% ɪɚɫɬɜɨɪɨɦ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɧɟ ɫɧɢɠɚɟɬ ɜɫɯɨɠɟɫɬɶ 
ɫɟɦɹɧ ɢ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɚ ɞɥɹ ɢɯ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ. 
 
6. ɉɪɢ ɞɟɩɨɧɢɪɨɜɚɧɢɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ ɦɢɤɪɨɱɚɫɬɢɰɵ ɢɡ ɉ(3ȽȻ) 
ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɨɛɧɚɪɭɠɟɧɨ ɧɟ ɛɵɥɨ. 
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