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. ɉɨɥɭɱɟɧɵ ɧɨɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨ ɫɚɧɢɬɚɪɧɨ-ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɩɨɱɜɟɧɧɨɝɨ 
ɩɨɤɪɨɜɚ ɝɨɪɨɞɚ ɑɟɪɟɦɯɨɜɨ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɜ ɂɪɤɭɬɫɤɨɣ ɨɛɥɚɫɬɢ. ȼɵɹɜɥɟɧɵ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧ-
ɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ. Ɂɧɚɱɟɧɢɹ ɳёɥɨɱɧɨ-ɤɢɫɥɨɬɧɵɯ 
ɭɫɥɨɜɢɣ ɩɨɱɜ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 5,6 ɞɨ 8,1 ɟɞɢɧɢɰ ɪɇ. ɍɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɫɚɩɪɨɮɢɬɧɨɣ ɦɢɤɪɨɮɥɨɪɵ ɤɨɥɟɛɥɟɬɫɹ ɜ 
ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ (ɨɬ 0,054 ɞɨ 10,3 ɦɥɧ ɄɈȿ/ɝ) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɢɫɫɥɟɞɭɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ. Ⱦɚɧɚ 
ɤɚɱɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɧɨɜɧɵɯ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɝɪɭɩɩ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɉɪɨɜɟɞёɧɧɚɹ ɫɨɝɥɚɫɧɨ 
ɧɨɪɦɚɬɢɜɚɦ ɨɰɟɧɤɚ ɫɚɧɢɬɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɟɝɨ ɩɨɤɚ-
ɡɚɬɟɥɢ ɩɪɢɛɥɢɠɚɸɬɫɹ ɤ ɷɩɢɞɟɦɢɱɟɫɤɢ ɨɩɚɫɧɵɦ. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɩɨɱɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɚ ɢ 
ɜɞɜɨɟ ɧɢɠɟ, ɱɟɦ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɭɫɥɨɜɧɨ ɱɢɫɬɵɯ ɜɚɪɢɚɧɬɚɯ. 

 : ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɫɚɧɢɬɚɪɧɚɹ ɨɰɟɧɤɚ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɯɢ-
ɦɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ.  

 
Вɜɟɞɟɧɢɟ 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ 

ɩɨɱɜɵ ɹɜɥɹɟɬɫɹ ɫɚɧɢɬɚɪɧɚɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɪɢ-
ɫɭɳɢɦɢ ɟɣ ɚɫɟɩɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɥɢɦɢ-
ɬɢɪɭɸɳɢɦɢ ɪɚɡɜɢɬɢɟ ɛɨɥɟɡɧɟɬɜɨɪɧɵɯ ɦɢɤɪɨ-
ɨɪɝɚɧɢɡɦɨɜ [2]. ȼ ɩɨɱɜɟɧɧɨɦ ɩɨɤɪɨɜɟ ɩɨɫɟɥɟ-
ɧɢɣ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɚɩɪɨɮɢɬɧɵɟ ɝɢɞɪɨɥɢɬɢɤɢ, 
ɨɥɢɝɨɬɪɨɮɵ ɢ ɤɨɩɪɨɬɪɨɮɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɞɟɫɬɪɭɤɰɢɸ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɢ ɛɵɬɨɜɵɯ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɩɪɨɰɟɫɫɵ ɫɚɦɨɨɱɢɳɟɧɢɹ ɩɨɱɜ. Ʉɪɨɦɟ ɫɚɩɪɨ-
ɮɢɬɧɵɯ ɢ ɩɚɬɨɝɟɧɧɵɯ ɛɚɤɬɟɪɢɣ ɜ ɩɨɱɜɟɧɧɨɦ 
ɩɨɤɪɨɜɟ ɬɚɤɢɯ ɦɟɫɬɨɨɛɢɬɚɧɢɣ ɨɛɹɡɚɬɟɥɶɧɨ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɚɧɢɬɚɪɧɨ-ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɦɢɤ-
ɪɨɨɪɝɚɧɢɡɦɵ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɟ ɨ ɫɬɟɩɟɧɢ 
ɷɩɢɞɟɦɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɱɜɵ.  
Ʉ ɱɢɫɥɭ ɫɚɦɨɨɱɢɳɚɸɳɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜ ɫɥɟ-

ɞɭɟɬ ɨɬɧɟɫɬɢ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ 
(ȻȺɉ), ɫɜɹɡɚɧɧɭɸ ɫ ɞɟɫɬɪɭɤɰɢɟɣ ɚɡɨɬɫɨɞɟɪɠɚ-
ɳɟɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ – ɤɚɪɛɚɦɢɞɚ. 
ɋɨɝɥɚɫɧɨ ɤɨɧɰɟɩɰɢɢ ɨ ɞɜɭɟɞɢɧɨɣ ɩɪɢɪɨɞɟ ɩɨɱɜ 
ɢɯ ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 
ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɫɨɛɟɧɧɨ ɳёɥɨɱ-
ɧɨ-ɤɢɫɥɨɬɧɵɦɢ ɭɫɥɨɜɢɹɦɢ (ɪɇ). ȼ ɧɚɫɬɨɹɳɟɦ 
ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɞɟɥɚɧ ɚɤɰɟɧɬ ɧɚ ɢɡɭɱɟɧɢɟ ɭɪɨɜ-
ɧɹ ȻȺɉ ɜɨ ɜɡɚɢɦɨɫɜɹɡɢ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɪɇ: ɬɚ-
ɤɚɹ ɫɨɩɪɹɠёɧɧɨɫɬɶ ɫɱɢɬɚɟɬɫɹ ɞɨɜɨɥɶɧɨ ɜɵɫɨ-
ɤɨɢɧɮɨɪɦɚɬɢɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɫɨɫɬɨɹɧɢɹ ɝɨ-
ɪɨɞɫɤɢɯ ɩɨɱɜ. 
ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɪɹɞɚ ɥɟɬ ɧɚɦɢ ɩɪɨɜɨɞɹɬɫɹ 

ɤɨɦɩɥɟɤɫɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɱɜ ɩɪɨɛɥɟɦɧɵɯ 

ɩɨ ɭɫɥɨɜɢɹɦ ɫɪɟɞɵ ɬɟɪɪɢɬɨɪɢɣ ȼɨɫɬɨɱɧɨɣ ɋɢ-
ɛɢɪɢ. ɇɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɡɭɱɟɧɢɹ ɚɧɬɪɨ-
ɩɨɝɟɧɧɨ ɢɡɦɟɧёɧɧɵɯ ɩɨɱɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɝɨɪɨɞ-
ɫɤɢɯ, ɨɩɭɛɥɢɤɨɜɚɧɵ ɪɚɧɟɟ [7]. Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ 
ɩɪɨɞɨɥɠɚɟɬ ɰɢɤɥ ɪɚɛɨɬ, ɩɨɫɜɹɳёɧɧɵɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹɦ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ ɩɨɱɜ ɧɚ ɭɪɛɚ-
ɧɢɡɢɪɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ. Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ 
ɪɚɛɨɬɵ ɫɬɚɥɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɚɧɢɬɚɪɧɨ-
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ, ɛɢɨ-
ɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɢ 
ɫɨɞɟɪɠɚɧɢɹ ɜ ɧёɦ ɜɥɢɹɸɳɢɯ ɧɚ ɫɨɫɬɚɜ ɢ ɫɨ-
ɫɬɨɹɧɢɟ ɨɫɧɨɜɧɵɯ ɝɪɭɩɩ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɯɢ-
ɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ (ɨɫɨɛɟɧɧɨ ɬɹɠёɥɵɯ ɦɟɬɚɥ-
ɥɨɜ) ɜ ɩɨɱɜɚɯ ɨɞɧɨɝɨ ɢɡ ɫɬɚɪɟɣɲɢɯ ɢɧɞɭɫɬɪɢɚɥɶ-
ɧɵɯ ɰɟɧɬɪɨɜ ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ – ɝ. ɑɟɪɟɦɯɨɜɨ.  

Мɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ  

Ɉɛɴɟɤɬɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɥɭɠɢɥɢ ɩɨɱɜɵ 
ɝɨɪɨɞɚ ɑɟɪɟɦɯɨɜɨ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 
ɜ ɡɨɧɚɯ ɜɥɢɹɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɦɩɥɨ-
ɳɚɞɤɚɯ ɧɟ ɪɚɛɨɬɚɸɳɢɯ ɧɵɧɟ ɩɪɟɞɩɪɢɹɬɢɣ.  
Ƚɨɪɨɞ ɪɚɫɩɨɥɨɠɟɧ ɜ ɸɠɧɨɣ ɱɚɫɬɢ ɋɪɟɞɧɟ-

ɫɢɛɢɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ ɧɚ ɂɪɤɭɬɫɤɨ-
ɑɟɪɟɦɯɨɜɫɤɨɣ ɨɫɚɞɨɱɧɨɣ ɪɚɜɧɢɧɟ ɜ ɩɪɟɞɟɥɚɯ 
ɂɪɤɭɬɫɤɨɝɨ ɤɚɦɟɧɧɨɭɝɨɥɶɧɨɝɨ ɛɚɫɫɟɣɧɚ. Ʉɥɢ-
ɦɚɬ ɬɟɪɪɢɬɨɪɢɢ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɯɨ-
ɥɨɞɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɡɢɦɨɣ ɢ ɬёɩɥɵɦ ɤɨ-
ɪɨɬɤɢɦ ɥɟɬɨɦ. ɏɚɪɚɤɬɟɪɧɵ ɛɨɥɶɲɢɟ ɚɦɩɥɢɬɭɞɵ 
ɬɟɦɩɟɪɚɬɭɪ, ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɢ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ. Ɇɟɫɬɧɨɫɬɶ ɨɬɧɨ-
ɫɢɬɫɹ ɤ ɩɨɞɡɨɧɟ ɥɟɫɨɫɬɟɩɢ (ɥɟɫɧɵɟ ɦɚɫɫɢɜɵ 



62   Ⱥ. ɉ. ɆȺɄȺɊɈȼȺ, ȿ. ȼ. ɇȺɉɊȺɋɇɂɄɈȼȺ  
 

ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɛɟɪёɡɨɣ ɢ ɯɜɨɣɧɵɦɢ ɩɨɪɨɞɚɦɢ ɞɟ-
ɪɟɜɶɟɜ). ɉɨɱɜɵ ɫɥɚɛɨɩɨɞɡɨɥɢɫɬɵɟ, ɬёɦɧɨ-ɫɟɪɵɟ, 
ɫɭɝɥɢɧɢɫɬɵɟ.  
Ɉɬɛɨɪ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɨɫɭɳɟɫɬɜɥɹɥɫɹ 

ɫ ɩɥɨɳɚɞɨɤ ɪɚɡɦɟɪɨɦ 25 ɦ2 ɫ ɝɥɭɛɢɧɵ 0–10 ɫɦ 
ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ [4]. ɂɡ 10–

15 ɨɬɞɟɥɶɧɵɯ ɩɪɨɛ ɝɨɬɨɜɢɥɫɹ ɫɦɟɲɚɧɧɵɣ ɨɛɪɚ-
ɡɟɰ, ɜ ɫɥɭɱɚɟ ɭɪɛɚɧɨɡёɦɨɜ ɭɞɚɥɹɥɢɫɶ ɦɭɫɨɪ ɢ 
ɩɪɨɱɢɟ ɜɤɥɸɱɟɧɢɹ. Ʌɨɤɚɰɢɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɡɨɧɟ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɨɪɨɞɚ, ɜ ɤɨɬɨɪɵɯ ɨɬɨɛɪɚ-
ɧɵ ɩɪɨɛɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1. 

Ɍɚɛɥɢɰɚ 1 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ ɨɬɛɨɪɚ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɰɨɜ  
ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝ. ɑɟɪɟɦɯɨɜɨ 

№ ɩ/ɩ № ɨɛɪɚɡɰɚ Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ 
ɉɪɨɦɡɨɧɚ 

1 1 Ɍɟɪɪɢɬɨɪɢɹ ɛɵɜɲɟɝɨ ɰɟɯɚ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ 
2 2 Ɍɟɪɪɢɬɨɪɢɹ Ɍɗɐ (ɡɚɩɚɞɧɚɹ ɫɬɨɪɨɧɚ) 
3 3 Ɍɟɪɪɢɬɨɪɢɹ Ɍɗɐ (ɜɨɫɬɨɱɧɚɹ ɫɬɨɪɨɧɚ) 
4 4 Ɍɟɪɪɢɬɨɪɢɹ ɰɟɯɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɤɚɥ 
5 5 Ɍɟɪɪɢɬɨɪɢɹ ɤɚɪɬɨɧɧɨɝɨ ɡɚɜɨɞɚ 
6 6 Ɍɟɪɪɢɬɨɪɢɹ ɛɵɜɲɟɝɨ ɡɚɜɨɞɚ ɀȻɂ 

7 7 Ɍɟɪɪɢɤɨɧ ɧɚ ɨɤɪɚɢɧɟ ɝɨɪɨɞɚ 
8 7ɚ Ɍɚɦ ɠɟ 
9 11 Ɍɟɪɪɢɬɨɪɢɹ ɦɹɫɨɤɨɦɛɢɧɚɬɚ 

Ɍɟɪɪɢɬɨɪɢɹ ɝɨɪɨɞɚ 
10 9 ȺɁɋ 

11 10 ɑɚɫɬɧɚɹ ɠɢɥɚɹ ɡɚɫɬɪɨɣɤɚ 
12 8 ɀɢɥɨɣ ɦɚɫɫɢɜ (ɩɚɧɟɥɶɧɵɟ ɡɞɚɧɢɹ ɜ 5 ɷɬɚɠɟɣ) 

13 12 ɀɢɥɨɣ ɦɚɫɫɢɜ (ɛɥɢɡ ɰɟɧɬɪɚ ɝɨɪɨɞɚ) 
14 13 ɐɟɧɬɪ ɝɨɪɨɞɚ, ɬɨɪɝɨɜɵɟ ɪɹɞɵ 

15 14 ɐɟɧɬɪ ɝɨɪɨɞɚ, ɫɤɜɟɪ 
16 15 ɀɢɥɨɣ ɦɚɫɫɢɜ (ɝɪɚɧɢɰɚ ɩɚɪɤɨɜɨɣ ɡɨɧɵ) 

17 16 ɀ/ɞ ɜɨɤɡɚɥ (ɩɨɞ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ) 

18 17 ɀ/ɞ ɜɨɤɡɚɥ (ɛɟɡ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ) 

19 19 Ʉɨɧɬɪɨɥɶ Ɉɤɪɚɢɧɚ ɝɨɪɨɞɚ (ɩɪɢɪɨɞɧɵɟ ɪɭɛɟɠɢ) 

 

ɋɚɧɢɬɚɪɧɨ-ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɭɸ ɨɰɟɧɤɭ 
ɩɪɨɜɨɞɢɥɢ ɩɨ ɨɛɳɟɩɪɢɧɹɬɵɦ ɦɟɬɨɞɢɤɚɦ [6]. 
ɉɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɪɚɡɥɢɱ-
ɧɵɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɯ ɝɪɭɩɩ ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɩ-
ɪɟɞɟɥɢɬɟɥɢ ɛɚɤɬɟɪɢɣ, ɚɤɬɢɧɨɦɢɰɟɬɨɜ, ɦɢɤɪɨ-
ɫɤɨɩɢɱɟɫɤɢɯ ɝɪɢɛɨɜ [3; 5; 8]. Ɏɢɬɨɬɨɤɫɢɱɧɨɫɬɶ 
ɩɨɱɜ ɨɩɪɟɞɟɥɟɧɚ ɦɟɬɨɞɨɦ Ʉɪɚɫɢɥɶɧɢɤɨɜɚ [6]. 
ɍɪɨɜɟɧɶ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɱɜ ɢɡɭ-
ɱɟɧ ɷɤɫɩɪɟɫɫ-ɦɟɬɨɞɨɦ ɩɨ Ɍ. ȼ. Ⱥɪɢɫɬɨɜɫɤɨɣ ɢ 
Ɇ. ȼ. ɑɭɝɭɧɨɜɨɣ [1]. ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɦɨɠɧɨ 
ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɞɨɫɬɨɜɟɪɧɵɟ ɫɜɟɞɟɧɢɹ ɨ 
ɫɚɦɨɨɱɢɳɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɱɜ, ɨɫɨɛɟɧɧɨ 
ɟɫɥɢ ɪɟɱɶ ɢɞёɬ ɨ ɬɟɪɪɢɬɨɪɢɹɯ, ɩɨɞɜɟɪɠɟɧɧɵɯ 
ɞɟɣɫɬɜɢɸ ɩɪɨɰɟɫɫɨɜ ɭɪɛɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɨɝɟɧɟɡɚ. 
ɓёɥɨɱɧɨ-ɤɢɫɥɨɬɧɵɟ ɭɫɥɨɜɢɹ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢɫɶ 
ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜɵɩɨɥ-
ɧɟɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɬɨɦɧɨ-ɷɦɢɫɫɢɨɧɧɨɝɨ 
ɫɩɟɤɬɪɨɦɟɬɪɚ c ɢɧɞɭɤɬɢɜɧɨ-ɫɜɹɡɚɧɧɨɣ ɩɥɚɡɦɨɣ 
Optima-2000 DV (Perkin Elmer, ɋɒȺ). 

Рɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ  
Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɫɨɞɟɪɠɚɧɢɹ ɯɢɦɢɱɟ-

ɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɢɡɭɱɚɟɦɵɯ ɩɨɱɜɚɯ ɩɨ ɫɬɚɧ-

ɞɚɪɬɧɨɦɭ ɩɟɪɟɱɧɸ, ɚ ɬɚɤɠɟ ɫɨɨɬɧɨɲɟɧɢɹ ɷɬɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦɢ 
ɧɨɪɦɚɬɢɜɚɦɢ [2] ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2.  
Ⱦɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɬɚɤɢɟ ɦɚɤɪɨɷɥɟ-

ɦɟɧɬɵ, ɤɚɤ Ɋ ɢ Mn, ɫɨɞɟɪɠɚɬɫɹ ɜ ɩɨɱɜɚɯ ɜ ɞɨɫ-
ɬɚɬɨɱɧɨɦ ɤɨɥɢɱɟɫɬɜɟ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɸɬ ɉȾɄ. 
ɋɨɞɟɪɠɚɧɢɟ Zn, Cr, Cu, Ni, Co ɩɪɟɜɵɲɚɟɬ 
ɉȾɄ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɰɢɧɤ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬ-
ɜɚɯ (4–7 ɉȾɄ) ɨɛɧɚɪɭɠɟɧ ɜɟɡɞɟ, ɤɪɨɦɟ ɱɚɫɬɧɨ-
ɝɨ ɫɟɤɬɨɪɚ. ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɵɲɶɹɤɚ (10 
ɉȾɄ) ɨɛɧɚɪɭɠɟɧɨ ɥɢɲɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɰɟɯɚ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɡɟɪɤɚɥ. Ɍɨɥɶɤɨ ɜ ɞɜɭɯ ɨɛɪɚɡɰɚɯ 
(ɬɟɪɪɢɬɨɪɢɹ ȺɁɋ ɢ Ɍɗɐ (ɡɚɩɚɞɧɚɹ ɫɬɨɪɨɧɚ)) 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɞɜɨɣɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɫɨɞɟɪ-
ɠɚɧɢɹ ɫɜɢɧɰɚ. Ɉɬɧɨɫɢɬɟɥɶɧɨ ɤɚɞɦɢɹ ɩɨɱɜɵ 
ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɱɢɫɬɵɦɢ. ɋɨɞɟɪɠɚɧɢɟ ɧɢɤɟɥɹ 
ɩɨɱɬɢ ɜɨ ɜɫɟɯ ɨɛɪɚɡɰɚɯ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɩɪɟɜɵ-
ɲɚɟɬ ɉȾɄ, ɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɤɚɪɬɨɧɧɨɝɨ ɡɚɜɨɞɚ 
ɨɧɨ ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɨɟ.  
Ɋɟɡɭɥɶɬɚɬɵ ɫɚɧɢɬɚɪɧɨ-ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ 

ɚɧɚɥɢɡɚ ɩɨɱɜ ɬɟɪɪɢɬɨɪɢɢ (ɬɚɛɥ. 3) ɫɜɢɞɟɬɟɥɶɫɬ-
ɜɭɸɬ ɨ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɯɨɡɹɣ-
ɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɦɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ. 
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Ɍɚɛɥɢɰɚ 2 

ɋɨɞɟɪɠɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɩɨɱɜɚɯ ɝ. ɑɟɪɟɦɯɨɜɨ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 

№ 

ɩ/ɩ 

№ 

ɨɛɪɚɡɰɚ 
ɏɢɦɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ, ɦɝ/ɤɝ 

P Mn Ba Sr Zn Cr Cu Ni Co Pb Cd As 

1 1 1590 810 622 208 166 108 32 49 22 32 0,45 4,4 

2 2 1914 787 620 265 172 104 31 47 22 60 0,40 3,0 

3 4 1790 716 606 278 236 95 35 48 26 36 0,40 »20 

4 5 1124 771 579 245 137 84 51 241 397 27 0,30 3,0 

5 6 1177 717 453 254 119 102 30 53 26 25 0,45 4,3 

6 7 1418 847 431 193 152 84 37 43 227 31 0,45 3,1 

7 8 2049 658 472 192 135 69 39 37 18 49 0,40 4,3 

8 9 3172 742 577 271 175 109 32 47 21 55 0,45 4,1 

9 10 728 729 443 264 16 96 40 55 23 40 0,50 – 

10 11 1034 730 473 227 104 115 38 66 22 19 0,45 8,7 

11 13 1267 716 529 219 113 90 33 59 23 19 0,35 – 

12 16 1013 820 464 172 109 96 33 50 28 33 0,40 – 

13 ɉȾɄ – 1500 – – 23 60 3 4 5 32 2–5 2 

 

Ɍɚɛɥɢɰɚ 3 

Ɋɟɡɭɥɶɬɚɬɵ ɫɚɧɢɬɚɪɧɨ-ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɨɱɜ ɝ. ɑɟɪɟɦɯɨɜɨ  
ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 

№  

ɨɛ-
ɪɚɡ
ɰɚ 

Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɬɨɱɟɤ ɨɬɛɨɪɚ ɨɛɪɚɡɰɨɜ 
Ⱥɦɦɨɧɢ-

ɮɢɤɚɬɨɪɵ, 

ɦɥɧ ɄɈȿ/ɝ 

Ʉɨɥɢɮɨɪɦɧɵɟ 
ɛɚɤɬɟɪɢɢ 

Ɉɰɟɧɤɚ ɫɚɧɢɬɚɪ-
ɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɩɨɱɜɵ Ɍɢɬɪ ɂɧɞɟɤɫ 

1 Ɍɟɪɪɢɬɨɪɢɹ ɛɵɜɲɟɝɨ ɰɟɯɚ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ 0,054 0,001 120 ɡɚɝɪɹɡɧёɧɧɚɹ 
2 Ɍɟɪɪɢɬɨɪɢɹ Ɍɗɐ 1,64 0,001 200 ɡɚɝɪɹɡɧёɧɧɚɹ 

11 Ɍɟɪɪɢɬɨɪɢɹ ɦɹɫɨɤɨɦɛɢɧɚɬɚ  10,3  0,001 600 ɡɚɝɪɹɡɧёɧɧɚɹ 
4 Ɍɟɪɪɢɬɨɪɢɹ ɰɟɯɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɪɤɚɥ 5,2 0,001 290 ɡɚɝɪɹɡɧёɧɧɚɹ 
5 Ɍɟɪɪɢɬɨɪɢɹ ɤɚɪɬɨɧɧɨɝɨ ɡɚɜɨɞɚ  3,0 0,001 300 ɡɚɝɪɹɡɧёɧɧɚɹ 
6 Ɍɟɪɪɢɬɨɪɢɹ ɛɵɜɲɟɝɨ ɡɚɜɨɞɚ ɀȻɂ  5,5 0,001 300 ɡɚɝɪɹɡɧёɧɧɚɹ 

13 ɐɟɧɬɪ ɝɨɪɨɞɚ, ɬɨɪɝɨɜɵɟ ɪɹɞɵ 5,0 0,00001 1500 
ɫɢɥɶɧɨ  

ɡɚɝɪɹɡɧёɧɧɚɹ 

8 ɀɢɥɨɣ ɦɚɫɫɢɜ (ɩɚɧɟɥɶɧɵɟ ɡɞɚɧɢɹ ɜ 5 ɷɬɚɠɟɣ) 6,1 0,00001 1500 
ɫɢɥɶɧɨ 

 ɡɚɝɪɹɡɧёɧɧɚɹ 
14 ɐɟɧɬɪ ɝɨɪɨɞɚ, ɫɤɜɟɪ 0,24 0,001 150 ɡɚɝɪɹɡɧёɧɧɚɹ 

10 ɑɚɫɬɧɚɹ ɠɢɥɚɹ ɡɚɫɬɪɨɣɤɚ  5,5 0,0001 1000 
ɫɢɥɶɧɨ  

ɡɚɝɪɹɡɧёɧɧɚɹ 
16 ɀ/ɞ ɜɨɤɡɚɥ (ɩɨɞ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ) 0,51 0,001 500 ɡɚɝɪɹɡɧёɧɧɚɹ 
19  Ʉɨɧɬɪɨɥɶ  2,8 ɧɟ ɨɛɧ. – ɱɢɫɬɚɹ 

 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɚɦɦɨɧɢɮɢɰɢ-

ɪɭɸɳɢɯ ɷɭɛɚɤɬɟɪɢɣ ɨɬɦɟɱɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɦɹɫɨɤɨɦɛɢɧɚɬɚ (10,3 ɦɥɧ ɄɈȿ/ɝ), ɱɬɨ ɜɬɪɨɟ 
ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. ȼ 

ɠɢɥɨɦ ɦɧɨɝɨɷɬɚɠɧɨɦ ɦɚɫɫɢɜɟ ɢ ɜ ɱɚɫɬɧɨɦ ɫɟɤ-
ɬɨɪɟ ɩɨɤɚɡɚɬɟɥɶ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɫɨɫɬɚɜɥɹɥ 6,1 ɢ 

5,5 ɦɥɧ ɄɈȿ/ɝ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɬɨ ɩɨɱɬɢ ɜ ɞɜɚ 
ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɤɨɧɬɪɨɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. ɇɚɢ-

ɦɟɧɶɲɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɚɦɦɨɧɢɮɢɤɚɬɨɪɨɜ ɭɫɬɚ-
ɧɨɜɥɟɧɚ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɟ. ɉɨ ɷɬɨɦɭ ɩɨɤɚ-
ɡɚɬɟɥɸ ɨɫɨɛɟɧɧɨ ɜɵɞɟɥɹɟɬɫɹ ɩɨɱɜɟɧɧɵɣ ɩɨ-
ɤɪɨɜ ɛɵɜɲɟɝɨ ɰɟɯɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɛɟɥɢɥ 
(0,054 ɦɥɧ ɄɈȿ/ɝ). Ⱦɚɧɧɵɣ ɮɚɤɬ ɦɵ ɫɜɹɡɵɜɚɟɦ 

ɫ ɢɧɝɢɛɢɪɭɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɦɢɤɪɨɛɢɨɬɭ 

ɰɢɧɤɚ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɝɨ ɞɨɫɬɢɝɚɟɬ ɡɞɟɫɶ 

166 ɦɝ/ɤɝ ɩɨɱɜɵ, ɱɬɨ ɜ 7 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɡɧɚɱɟ-
ɧɢɟ ɉȾɄ. 

ɋɪɟɞɢ ɷɭɛɚɤɬɟɪɢɣ ɩɪɟɨɛɥɚɞɚɥɢ ɫɩɨɪɨɜɵɟ 
ɮɨɪɦɵ ɪɨɞɚ Bacillus, ɪɟɠɟ ɩɫɟɜɞɨɦɨɧɚɞɵ ɢ 

ɦɢɤɪɨɤɨɤɤɢ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɡɧɚɱɢɬɟɥɶ-
ɧɨɣ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɛɚɰɢɥɥɹɪɧɵɯ ɮɨɪɦ ɤ ɜɥɢɹ-
ɧɢɸ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ. Ƚɪɭɩɩɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɜɢɞɚɦɢ-ɞɨɦɢɧɚɧɬɚɦɢ Bacillus mycoides, B. ce-

reus, B. mesentericus, B. subtilis, B. megaterium, 

ȼ. agglomeratus.  

Ɍɢɬɪ ɤɨɥɢɮɨɪɦɧɵɯ ɛɚɤɬɟɪɢɣ ɝɪɭɩɩɵ ɤɢ-

ɲɟɱɧɨɣ ɩɚɥɨɱɤɢ ɜ ɩɨɱɜɟɧɧɨɦ ɩɨɤɪɨɜɟ ɝ. ɑɟ-
ɪɟɦɯɨɜɨ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɢ-

ɫɭɬɫɬɜɢɟ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ. Ɍɢɬɪ ɢ ɢɧɞɟɤɫ ɤɨ-

ɥɢɮɨɪɦɧɵɯ ɛɚɤɬɟɪɢɣ ɹɜɥɹɟɬɫɹ ɢɧɞɢɤɚɬɨɪɨɦ ɧɟ 
ɬɨɥɶɤɨ ɛɵɬɨɜɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɪɝɚɧɢɤɨɣ, ɧɨ ɢ 
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ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

ɜɨɡɦɨɠɧɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɩɨɱɜɟ ɜɨɡɛɭɞɢɬɟɥɟɣ 

ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɵɯ ɢɧɮɟɤɰɢɣ. ɇɚɢɛɨɥɟɟ ɜɵ-

ɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɹɜɥɟɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɬɨɪ-
ɝɨɜɵɯ ɪɹɞɨɜ ɜ ɰɟɧɬɪɟ ɝɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɜ ɠɢɥɨɦ 

ɦɧɨɝɨɷɬɚɠɧɨɦ ɦɚɫɫɢɜɟ (0,00001) ɢ ɜ ɱɚɫɬɧɨɦ 

ɫɟɤɬɨɪɟ (0,0001). ɉɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɷɬɢɯ ɬɟɪɪɢ-

ɬɨɪɢɣ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɤɚɤ ɫɢɥɶɧɨ ɡɚɝɪɹɡɧёɧɧɵɣ, ɚ 
ɩɪɢ ɨɰɟɧɤɟ ɫɬɟɩɟɧɢ ɷɩɢɞɟɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ 

ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɚɦ ɨɬɧɟɫɬɢ ɤ ɱɪɟɡɜɵɱɚɣɧɨ 
ɨɩɚɫɧɵɦ [2]. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɣ ɡɨɧɟ ɩɨɱɜɚ ɦɟɧɟɟ ɡɚɝɪɹɡ-
ɧɟɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɣ ɨɪɝɚɧɢɤɨɣ ɢ ɤɨɥɢ-

ɮɨɪɦɧɵɦɢ ɛɚɤɬɟɪɢɹɦɢ ɝɪɭɩɩɵ ɤɢɲɟɱɧɨɣ ɩɚ-
ɥɨɱɤɢ, ɬɢɬɪ ɤɨɬɨɪɵɯ ɧɟ ɩɪɟɜɵɲɚɥ 0,001, ɚ ɢɧ-

ɞɟɤɫ ɜɚɪɶɢɪɨɜɚɥ ɨɬ 120 ɞɨ 600. Ⱦɨɦɢɧɢɪɨɜɚɥɢ ɜ 
ɞɚɧɧɨɣ ɝɪɭɩɩɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɪɨɞɨɜ Citrobaɫter, 

ɪɟɠɟ Enterobaɫter ɢ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ (ɱɚɫɬ-
ɧɵɣ ɫɟɤɬɨɪ) ɪɨɞɚ Escherichia, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 
ɨ ɫɜɟɠɟɦ ɮɟɤɚɥɶɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ.  

ɋɪɟɞɢ ɩɨɱɜɟɧɧɵɯ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɩɥɟɫ-
ɧɟɜɵɯ ɝɪɢɛɨɜ – ɝɢɞɪɨɥɢɬɢɤɨɜ ɢ ɨɫɧɨɜɧɵɯ ɞɟ-
ɫɬɪɭɤɬɨɪɨɜ ɨɪɝɚɧɢɤɢ ɞɨɦɢɧɢɪɨɜɚɥɢ ɦɢɤɪɨɦɢ-

ɰɟɬɵ, ɬɨɥɟɪɚɧɬɧɵɟ ɤ ɫɥɚɛɨɳɟɥɨɱɧɵɦ ɡɧɚɱɟɧɢ-

ɹɦ ɪɇ. Ɋɚɡɧɨɨɛɪɚɡɢɟ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɧɟɜɟɥɢɤɨ: 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɨɞɵ Cladosporium, Scopulariop-

sus, Penicillium, Aspergillus. ɇɟɫɦɨɬɪɹ ɧɚ ɷɤɨɥɨ-
ɝɢɱɟɫɤɭɸ ɬɨɥɟɪɚɧɬɧɨɫɬɶ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ 

ɝɪɢɛɨɜ, ɦɨɠɧɨ ɫ ɛɨɥɶɲɨɣ ɞɨɥɟɣ ɜɟɪɨɹɬɧɨɫɬɢ 

ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚɫɵɳɟɧɧɨɫɬɶ ɢɡɭɱɚɟɦɵɯ ɩɨɱɜ 
ɬɹɠёɥɵɦɢ ɦɟɬɚɥɥɚɦɢ ɨɤɚɡɵɜɚɟɬ ɧɚ ɧɢɯ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɣ ɩɪɟɫɫɢɧɝ.  
ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɮɢɬɨɬɨɤɫɢɱɧɨɫɬɢ ɩɨɱɜ ɝɨ-

ɪɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɬɟɫɬ-ɨɛɴɟɤɬɚ ɫɥɭɠɢɥɢ ɫɟɦɟɧɚ 

ɪɟɞɢɫɚ, ɢɦɟɸɳɢɟ ɧɟɛɨɥɶɲɨɣ ɪɚɡɦɟɪ ɢ ɧɟ ɫɨ-
ɞɟɪɠɚɳɢɟ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɡɚɩɚɫɚ ɩɢɬɚɬɟɥɶɧɵɯ 

ɜɟɳɟɫɬɜ). Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɫɯɨɠɟɫɬɶ 
ɫɟɦɹɧ ɧɚ ɜɫɟɯ ɢɫɩɵɬɭɟɦɵɯ ɩɨɱɜɚɯ ɞɨɫɬɚɬɨɱɧɨ 

ɯɨɪɨɲɚɹ (90–100 %), ɨɞɧɚɤɨ ɩɨɤɚɡɚɬɟɥɢ ɛɢɨ-

ɦɚɫɫɵ ɨɬɪɨɫɬɤɨɜ ɢɦɟɸɬ ɨɬɥɢɱɢɹ ɜ ɡɚɜɢɫɢɦɨ-

ɫɬɢ ɨɬ ɦɟɫɬɚ ɨɬɛɨɪɚ ɨɛɪɚɡɰɨɜ. ɂɧɝɢɛɢɪɭɸɳɢ-

ɦɢ ɩɪɢɪɨɫɬ ɛɢɨɦɚɫɫɵ ɜɫɯɨɞɨɜ ɨɤɚɡɚɥɢɫɶ ɩɨɱ-

ɜɵ (ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɛɵɜ-
ɲɟɝɨ ɰɟɯɚ ɰɢɧɤɨɜɵɯ ɛɟɥɢɥ, ȺɁɋ, Ɍɗɐ, ɛɵɜ-
ɲɟɝɨ ɡɚɜɨɞɚ ɀȻɂ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɬɟɥɢ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɱɜ (ȻȺɉ), ɤɚɤ 
ɢɧɞɢɤɚɬɨɪɵ ɫɚɦɨɨɱɢɳɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ, 

ɩɨɡɜɨɥɹɸɬ ɨɬɧɟɫɬɢ ɢɯ ɤ ɫɪɟɞɧɟ- ɢ ɧɢɡɤɨɚɤɬɢɜ-
ɧɵɦ. ɉɨɤɚɡɚɬɟɥɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɝɨɪɨɞɫɤɢɯ ɩɨɱɜ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɪɨɜɧɵɟ ɡɧɚɱɟɧɢɹ, ɜ ɩɪɨɦɡɨɧɟ ɠɟ ɨɧɢ ɪɚɡɥɢɱɚ-
ɸɬɫɹ ɛɨɥɟɟ ɪɟɡɤɨ. Ɉɫɨɛɟɧɧɨ ɦɚɥɨɚɤɬɢɜɧɵɦɢ 

ɨɤɚɡɚɥɢɫɶ ɪɚɡɜɢɜɚɸɳɢɟɫɹ ɩɨɱɜɵ ɬɟɪɪɢɤɨɧɨɜ 
(ɫɦ. ɪɢɫ. 1: 7; 7ɚ), ɱɬɨ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɢɯ 

ɩɪɢɪɨɞɟ.  
Ɂɧɚɱɟɧɢɹ ɪɇ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɢɡɦɟɧɹ-

ɸɬɫɹ ɨɬ 5,6 ɞɨ 8,1 ɟɞɢɧɢɰ. ɉɨɥɭɱɟɧɧɵɟ ɞɚɧ-

ɧɵɟ ɩɨɡɜɨɥɢɥɢ ɜɵɹɜɢɬɶ ɬɟɫɧɭɸ ɫɜɹɡɶ ɦɟɠɞɭ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ȻȺɉ ɢ ɪɇ (ɪɢɫ. 2). ɉɚɪɚɛɨɥɢɱɟ-
ɫɤɚɹ ɤɪɢɜɚɹ, ɩɨɫɬɪɨɟɧɧɚɹ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ 

ɪɟɝɪɟɫɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɜɹɡɟɣ, ɱɟɬɤɨ ɩɨɤɚɡɵ-

ɜɚɟɬ ɬɪɟɧɞ ɪɚɡɜɢɬɢɹ ɩɨɱɜɟɧɧɨ-

ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɤɨɬɨɪɵɣ ɢɝɪɚɟɬ 
ɛɨɥɶɲɭɸ ɪɨɥɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɫɚɦɨɨɱɢɳɚɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɨɱɜ.  
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Ɋɢɫ. 1. Ɂɧɚɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɱɜ (ȻȺɉ) ɝ. ɑɟɪɟɦɯɨɜɨ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. Ɉɛ-

ɪɚɡɰɵ 1–7, 7ɚ, 11 – ɩɪɨɦɡɨɧɚ; 8–10, 12–17 – ɬɟɪɪɢɬɨɪɢɹ ɝɨɪɨɞɚ, Ʉ – ɤɨɧɬɪɨɥɶ  
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Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɱɜ (ȻȺɉ) ɝ. ɑɟɪɟɦɯɨɜɨ ɢ ɫɨɩɪɟɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɨɬ 

ɪɟɚɤɰɢɢ ɫɪɟɞɵ (ɪɇ) 

 

Зɚɤɥючɟɧɢɟ 

ɉɪɨɜɟɞёɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɝ. ɑɟɪɟɦɯɨɜɨ ɯɚɪɚɤɬɟɪɢɡɭ-

ɟɬɫɹ ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚ-
ɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɢɞɟ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ 
ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɣ ɨɪɝɚɧɢɤɢ. ɇɚ ɷɬɨɦ 

ɮɨɧɟ ɜɩɟɪɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɜɵɹɜɥɟɧ ɭɪɨ-
ɜɟɧɶ ɪɚɡɜɢɬɢɹ ɫɚɩɪɨɮɢɬɧɨɣ ɦɢɤɪɨɮɥɨɪɵ, ɤɨɬɨ-
ɪɵɣ ɤɨɥɟɛɥɟɬɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ (ɨɬ 0,054 

ɞɨ 10,3 ɦɥɧ ɄɈȿ/ɝ) ɢ ɡɚɜɢɫɢɬ ɤɚɤ ɨɬ ɫɨɞɟɪɠɚ-
ɧɢɹ ɬɹɠёɥɵɯ ɦɟɬɚɥɥɨɜ, ɬɚɤ ɢ ɨɬ ɫɬɟɩɟɧɢ ɡɚ-
ɝɪɹɡɧɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɨɣ ɨɪɝɚɧɢɤɨɣ. 

ɋɨɫɬɚɜ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɝɪɢɛɨɜ ɞɨɤɚɡɵɜɚɟɬ 
ɢɯ ɬɨɥɟɪɚɧɬɧɨɫɬɶ ɤ ɫɥɚɛɨɳɟɥɨɱɧɵɦ ɭɫɥɨɜɢɹɦ 

ɨɛɢɬɚɧɢɹ. Ɋɚɡɧɨɨɛɪɚɡɢɟ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɧɟɜɵ-

ɫɨɤɨ. Ɉɰɟɧɤɚ ɫɚɧɢɬɚɪɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɨɱɜɟɧɧɨ-
ɝɨ ɩɨɤɪɨɜɚ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɧɨɪɦɚɬɢɜɚɦ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɧ ɹɜɥɹɟɬɫɹ ɡɚɝɪɹɡɧёɧɧɵɦ, ɚ ɜ 
ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɫɢɥɶɧɨ ɡɚɝɪɹɡɧёɧɧɵɦ ɛɵɬɨ-
ɜɵɦɢ ɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ ɢ 

ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɷɩɢɞɟɦɢɱɟɫɤɢ ɨɩɚɫɧɵɦ ɩɨ 
ɬɢɬɪɭ ɢ ɢɧɞɟɤɫɭ ɤɨɥɢɮɨɪɦɧɵɯ ɛɚɤɬɟɪɢɣ. ȼɵ-

ɹɜɥɟɧɧɵɣ ɭɪɨɜɟɧɶ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɩɨɱɜ ɩɨɡɜɨɥɹɟɬ ɨɬɧɟɫɬɢ ɢɯ ɤ ɫɪɟɞɧɟ- ɢ ɫɥɚɛɨɚɤ-
ɬɢɜɧɵɦ. 
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Abstract. New experimental data on sanitary-and-environmental properties of the soil cover in the town of Che-

remkhovo and adjacent areas under the conditions of Siberia were obtained. High concentrations of polluting chemi-

cals, including heavy metals, were identified. The values of acid-alkali conditions of soils range from 5.6 to 8.1 pH. 

The level of saprophytic microflora is shown, which varies widely (from 0.054 to 10.3 mln CFU/g) depending on 
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ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 

the study area. A qualitative characteristic of the main taxonomic groups of microorganisms is given. An assessment 

of the sanitary state of the soil cover according to the established standards revealed that it is close to an epidemical-

ly dangerous one. Biological activity of soils is relatively not high and is twice lower than the control variants. 

Key words: soil cover, microorganisms, health assessment, biological activity, chemical elements. 
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