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ɊЕɎЕɊȺɌ 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɧɚ ɬɟɦɭ «Ɉɰɟɧɤɚ ɚɧɬɢɦɢɤɪɨɛɧɵɯ ɫɜɨɣɫɬɜ 
ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ ɢ 
ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɨɦ» ɫɨɞɟɪɠɢɬ 44 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 75 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 11 ɪɢɫɭɧɤɨɜ ɢ 3 ɬɚɛɥɢɰɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ, ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ, 
ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ, ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɚɹ ɚɤɬɢɜɧɨɫɬɶ, ɦɢɧɢɦɚɥɶɧɚɹ 
ɢɧɝɢɛɢɪɭɸɳɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ. 

 
ɉɪɨɛɥɟɦɚ ɚɧɬɢɛɢɨɬɢɤɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɩɪɢɨɛɪɟɬɚɟɬ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɨɫɨɛɟɧɧɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɜɹɡɢ ɫ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɧɨɜɵɯ ɦɟɯɚɧɢɡɦɨɜ 
ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɫɪɟɞɢ ɲɬɚɦɦɨɜ-ɜɨɡɛɭɞɢɬɟɥɟɣ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 
ɗɬɨ ɡɚɫɬɚɜɥɹɟɬ ɧɚɫ ɢɫɤɚɬɶ ɞɪɭɝɢɟ ɫɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɢ 
ɜɨɡɜɪɚɳɚɬɶɫɹ ɤ ɭɠɟ ɯɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɦ ɫɟɛɹ ɫɩɨɫɨɛɚɦ ɞɟɡɢɧɮɟɤɰɢɢ 
ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɹɦ. ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɧɚɯɨɞɹɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ 
ɤɚɱɟɫɬɜɟ ɚɧɬɢɦɢɤɪɨɛɧɵɯ ɚɝɟɧɬɨɜ, ɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ 
ɢɫɩɨɥɶɡɭɸɬ ɫɨɜɦɟɫɬɧɨ ɫ ɞɪɭɝɢɦɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ 
ɢɥɢ ɚɧɬɢɫɟɩɬɢɤɚɦɢ. Ɋɚɫɬɜɨɪ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɨɛɥɚɞɚɟɬ ɦɨɳɧɵɦ 
ɛɚɤɬɟɪɢɰɢɞɧɵɦ ɞɟɣɫɬɜɢɟɦ ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɟɞɢɰɢɧɫɤɨɣ ɩɪɚɤɬɢɤɟ. 
Ⱦɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ – ɛɢɨɮɥɚɜɨɧɨɢɞ ɫ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɞɟɣɫɬɜɢɹ ɢ ɜɵɫɨɤɨɣ 
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɨɛɥɚɞɚɟɬ ɚɧɬɢɦɢɤɪɨɛɧɵɦ ɞɟɣɫɬɜɢɟɦ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɫɫɥɟɞɨɜɚɬɶ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɪɚɫɬɜɨɪɨɜ 
ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ ɢ 
ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɨɦ. ȼ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɯɨɞɢɥɨ ɨɩɪɟɞɟɥɟɧɢɟ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢɧɝɢɛɢɪɭɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɆɂɄ) ɞɚɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɜ 
ɨɬɧɨɲɟɧɢɢ ɬɟɫɬɨɜɵɯ ɤɭɥɶɬɭɪ ɛɚɤɬɟɪɢɣ. 

ɍɫɬɚɧɨɜɥɟɧɵ ɡɧɚɱɟɧɢɹ ɆɂɄ ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ ɜ ɨɬɧɨɲɟɧɢɢ 
ɛɚɤɬɟɪɢɣ Escherihia coli, Bacillus mycoides, Pseudomonas aeruginosa, 
Micrococcus luteus. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɪɚɫɬɜɨɪɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɚɧɨɱɚɫɬɢɰɵ 
ɫɟɪɟɛɪɚ, ɩɨɤɚɡɚɥɢ ɛɨɥɟɟ ɜɵɪɚɠɟɧɧɵɣ ɚɧɬɢɦɢɤɪɨɛɧɵɣ ɷɮɮɟɤɬ, ɱɟɦ 
ɫɬɚɧɞɚɪɬɧɵɣ ɪɚɫɬɜɨɪ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ. Ʉɨɦɛɢɧɚɰɢɹ ɪɚɫɬɜɨɪɚ ɧɚɧɨɫɟɪɟɛɪɚ 
ɫ ɞɢɝɢɞɪɨɤɜɟɪɰɢɬɢɧɨɦ ɧɟ ɩɪɢɜɟɥɚ ɤ ɭɫɢɥɟɧɢɸ ɚɧɬɢɦɢɤɪɨɛɧɵɯ ɫɜɨɣɫɬɜ. 
Ⱥɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ, ɩɨɥɭɱɟɧɧɵɯ 
ɛɨɪɝɢɞɪɢɞɧɵɦ ɦɟɬɨɞɨɦ, ɭɫɢɥɢɜɚɥɢɫɶ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ. ȼ 
ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɟɣɫɬɜɢɟ ɢɫɩɵɬɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ ɧɚ ɛɚɤɬɟɪɢɚɥɶɧɵɟ 
ɤɥɟɬɤɢ ɩɪɨɹɜɥɹɥɨɫɶ ɤɚɤ ɛɚɤɬɟɪɢɨɫɬɚɬɢɱɟɫɤɨɟ. 
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ɉɪɨɛɥɟɦɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɩɪɢɨɛɪɟɬɚɟɬ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɫɜɹɡɢ ɫ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɧɨɜɵɯ 

ɦɟɯɚɧɢɡɦɨɜ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɫɪɟɞɢ ɲɬɚɦɦɨɜ-ɜɨɡɛɭɞɢɬɟɥɟɣ ɢɧɮɟɤɰɢɨɧɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ. ɉɪɨɛɥɟɦɚ ɚɧɬɢɛɢɨɬɢɤɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɡɚɫɬɚɜɥɹɟɬ ɢɫɤɚɬɶ ɞɪɭɝɢɟ 

ɫɩɨɫɨɛɵ ɛɨɪɶɛɵ ɫ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɢ ɜɨɡɜɪɚɳɚɬɶɫɹ ɤ ɭɠɟ ɯɨɪɨɲɨ 

ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɦ ɫɟɛɹ ɫɩɨɫɨɛɚɦ ɞɟɡɢɧɮɟɤɰɢɢ ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɹɦ.  

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢɰɵ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ (AgNPs), 

ɧɚɯɨɞɹɬɫɹ ɜ ɮɨɤɭɫɟ ɜɧɢɦɚɧɢɹ ɢɡ-ɡɚ ɢɯ ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜ ɮɨɪɦɟ 

ɢɨɧɨɜ ɦɟɬɚɥɥɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɚɧɬɢɛɢɨɬɢɤɢ ɬɟɪɹɸɬ ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɡ-

ɡɚ ɪɚɡɜɢɬɢɹ ɭɫɬɨɣɱɢɜɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɗɬɨ ɰɟɧɧɨɟ ɫɜɨɣɫɬɜɨ 

ɫɬɚɥɨ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɵɦ, ɜɟɞɶ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɹɜɥɹɟɬɫɹ ɜɫɟ ɛɨɥɶɲɟ 

ɲɬɚɦɦɨɜ ɛɨɥɟɡɧɟɬɜɨɪɧɵɯ ɛɚɤɬɟɪɢɣ, ɭɫɬɨɣɱɢɜɵɯ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ ɭɡɤɨɝɨ 

ɫɩɟɤɬɪɚ ɞɟɣɫɬɜɢɹ [1]. Ȼɚɤɬɟɪɢɰɢɞɧɵɟ ɫɜɨɣɫɬɜɚ ɫɟɪɟɛɪɚ ɨɫɧɨɜɚɧɵ ɧɚ ɟɝɨ 

ɦɟɞɥɟɧɧɨɦ ɨɤɢɫɥɟɧɢɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɵɫɜɨɛɨɠɞɚɸɬɫɹ ɢɨɧɵ Ag+ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɨɜ ɧɚɧɨɫɟɪɟɛɪɚ ɜ 

ɤɚɱɟɫɬɜɟ ɛɢɨɰɢɞɧɵɯ ɚɝɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɡɚɞɚɱɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵ ɢ ɫɩɨɫɨɛɧɵ ɩɪɨɧɢɤɚɬɶ ɫɤɜɨɡɶ 

ɤɥɟɬɨɱɧɵɟ ɦɟɦɛɪɚɧɵ, ɜɥɢɹɬɶ ɧɚ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɟ ɩɪɨɰɟɫɫɵ ɢɡɧɭɬɪɢ [2]. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɢɯ ɩɪɢɦɟɧɹɸɬ 

ɫɨɜɦɟɫɬɧɨ ɫ ɞɪɭɝɢɦɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ: ɯɢɬɨɡɚɧ, 

ɤɨɥɥɚɝɟɧ, ɚɥɶɝɢɧɚɬ ɧɚɬɪɢɹ ɢ ɞɪ. Ɋɚɫɬɜɨɪ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɨɛɥɚɞɚɟɬ 

ɦɨɳɧɵɦ ɛɚɤɬɟɪɢɰɢɞɧɵɦ ɞɟɣɫɬɜɢɟɦ ɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɟɞɢɰɢɧɫɤɨɣ 

ɩɪɚɤɬɢɤɟ [3]. Ⱦɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ – ɛɢɨɮɥɚɜɨɧɨɢɞ ɫ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ 

ɞɟɣɫɬɜɢɹ ɢ ɜɵɫɨɤɨɣ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɨɛɥɚɞɚɸɳɢɣ 

ɚɧɬɢɦɢɤɪɨɛɧɵɦ ɞɟɣɫɬɜɢɟɦ. Ɉɧ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɟɞɢɰɢɧɟ ɢ ɩɢɳɟɜɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ [4]. 
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ɉɨɫɤɨɥɶɤɭ ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ 

ɛɨɪɶɛɵ ɫ ɩɚɬɨɝɟɧɧɵɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ, ɢɡɭɱɟɧɢɟ ɢɯ ɫɜɨɣɫɬɜ ɢ ɫɩɟɤɬɪɚ 

ɞɟɣɫɬɜɢɹ – ɨɞɧɨ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɹ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ 

ɫɜɨɣɫɬɜ ɪɚɫɬɜɨɪɨɜ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɜ ɤɨɦɛɢɧɚɰɢɢ ɫ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ 

ɢ ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɨɦ. 

ȼ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɯɨɞɢɥɨ:  

1. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɢɧɝɢɛɢɪɭɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɨɜ 

ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɫ ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (3 ɢ 6 %) ɜ 

ɨɬɧɨɲɟɧɢɢ ɬɟɫɬɨɜɵɯ ɤɭɥɶɬɭɪ ɛɚɤɬɟɪɢɣ (Escherihia coli, Bacillus mycoides, 

Pseudomonas aeruginosa, Micrococcus luteus). 

2. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɢɧɝɢɛɢɪɭɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɨɜ 

ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɫ ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɨɦ ɜ ɨɬɧɨɲɟɧɢɢ ɬɟɫɬɨɜɵɯ ɤɭɥɶɬɭɪ 

ɛɚɤɬɟɪɢɣ (E. coli, B. mycoides, P. aeruginosa, M. luteus). 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɣ ɢɧɝɢɛɢɪɭɸɳɟɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɤɨɥɥɨɢɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɫ ɪɚɡɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 

ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɜ ɨɬɧɨɲɟɧɢɢ ɬɟɫɬɨɜɵɯ ɤɭɥɶɬɭɪ ɛɚɤɬɟɪɢɣ (E. coli, B. mycoides, 

P. aeruginosa, M. luteus). 

 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɹɥɚɫɶ ɜ ɪɚɦɤɚɯ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ Ⱦɨɝɨɜɨɪɚ ɨ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦ ɫɨɬɪɭɞɧɢɱɟɫɬɜɟ ɨɬ 09.01.2019 ɦɟɠɞɭ ɎȽȺɈɍ ȼɈ 

«ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» ɢ ɂɧɫɬɢɬɭɬɨɦ ɹɞɟɪɧɨɣ ɮɢɡɢɤɢ 

Ⱥɤɚɞɟɦɢɢ ɧɚɭɤ ɍɡɛɟɤɢɫɬɚɧɚ (ɝ. Ɍɚɲɤɟɧɬ) 
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Ƚɥɚɜɚ 1. Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

 

1.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ, ɤɚɤ ɢ ɞɪɭɝɢɟ ɧɚɧɨɱɚɫɬɢɰɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

ɭɧɢɤɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɜɵɫɨɤɢɦ ɨɬɧɨɲɟɧɢɟɦ ɢɯ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤ ɨɛɴɟɦɭ, ɱɬɨ ɨɩɪɟɞɟɥɹɟɬ ɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɞɟɣɫɬɜɢɹ. 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵ ɞɥɹ ɭɧɢɱɬɨɠɟɧɢɹ ɛɨɥɟɡɧɟɬɜɨɪɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɪɚɡɦɟɪɨɦ 9-15 ɧɦ [5]. Ɉɧɢ ɢɦɟɸɬ ɱɪɟɡɜɵɱɚɣɧɨ ɛɨɥɶɲɭɸ 

ɭɞɟɥɶɧɭɸ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨ ɭɥɭɱɲɚɟɬ ɛɚɤɬɟɪɢɰɢɞɧɵɟ ɫɜɨɣɫɬɜɚ, 

ɩɨɫɤɨɥɶɤɭ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɥɨɳɚɞɶ ɤɨɧɬɚɤɬɚ ɫɟɪɟɛɪɚ ɫ ɛɚɤɬɟɪɢɹɦɢ ɢɥɢ 

ɜɢɪɭɫɚɦɢ.  

Ⱦɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɬɟɪɦɢɧɵ, 

ɬɚɤɢɟ ɤɚɤ ɤɨɥɥɨɢɞɧɨɟ ɫɟɪɟɛɪɨ, ɧɚɧɨɫɟɪɟɛɪɨ, ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ (AgNPs). ȼ 

ɧɟɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɫɟɪɟɛɪɨ ɛɟɡɨɩɚɫɧɨ ɞɥɹ ɤɥɟɬɨɤ ɱɟɥɨɜɟɤɚ, ɧɨ 

ɝɭɛɢɬɟɥɶɧɨ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɛɚɤɬɟɪɢɣ ɢ ɜɢɪɭɫɨɜ.Ⱦɟɣɫɬɜɢɟ ɢɨɧɨɜ ɫɟɪɟɛɪɚ 

ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɛɨɥɟɟ ɱɟɦ ɧɚ 650 ɜɢɞɨɜ ɛɚɤɬɟɪɢɣ (ɞɥɹ ɫɪɚɜɧɟɧɢɹ – ɫɩɟɤɬɪ 

ɞɟɣɫɬɜɢɹ ɥɸɛɨɝɨ ɚɧɬɢɛɢɨɬɢɤɚ 5–10 ɜɢɞɨɜ ɛɚɤɬɟɪɢɣ). ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ 

ɚɬɚɤɭɸɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɛɟɥɤɨɜɵɯ ɨɛɴɟɤɬɨɜ ɜ ɤɥɟɬɤɟ, 

ɩɨɷɬɨɦɭ ɹɜɥɹɟɬɫɹ ɦɚɥɨɜɟɪɨɹɬɧɵɦ, ɱɬɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɫɩɨɫɨɛɧɵ 

ɜɵɪɚɛɨɬɚɬɶ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɫɟɪɟɛɪɭ ɜɨ ɜɪɟɦɹ ɦɭɬɚɰɢɣ [6].  

 

1.2. Ɇɟɬɨɞɵ ɩɨɥɭɱɟɧɢя ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

ɍɧɢɤɚɥɶɧɨɫɬɶ ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɧɚɧɨɫɟɪɟɛɪɚ ɩɪɢɜɟɥɚ ɤ ɩɨɢɫɤɭ 

ɧɚɢɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɵɯ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡɚ ɷɬɢɯ ɧɚɧɨɱɚɫɬɢɰ. Ɂɚ ɩɨɫɥɟɞɧɢɟ 

ɞɜɚɞɰɚɬɶ ɥɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɥɨɫɶ ɱɢɫɥɨ ɪɚɛɨɬ, ɩɨɫɜɹɳɟɧɧɵɯ ɩɨɥɭɱɟɧɢɸ 

ɢ ɢɡɭɱɟɧɢɸ ɫɜɨɣɫɬɜ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ [7]. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ ɫɢɧɬɟɡɢɪɨɜɚɧɵ 

ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ (ɪɢɫ. 1), ɜɤɥɸɱɚɹ ɯɢɦɢɱɟɫɤɢɣ ɫɢɧɬɟɡ [8],ɮɢɡɢɱɟɫɤɢɟ 

ɦɟɬɨɞɵ[9], ɡɟɥɟɧɵɣ ɫɢɧɬɟɡ (ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ) [10]. 
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Ɋɢɫɭɧɨɤ 1 – Ɇɟɬɨɞɵ ɫɢɧɬɟɡɚ ɧɚɧɨɫɟɪɟɛɪɚ [11] 

 

1.2.1. ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢя ɧɚɧɨɫɟɪɟɛɪɚ 

ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɫɢɧɬɟɡɚ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɦɨɠɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ 

ɧɚ ɯɢɦɢɱɟɫɤɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ [12], ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ [13], ɢ 

ɩɢɪɨɥɢɡ [14]. ɇɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɭɹ ɩɨɞɯɨɞ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ, 

ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɦɚɥɨɝɚɛɚɪɢɬɧɵɟ (10-20 ɧɦ) ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ 

ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ [15]. Ʉɪɨɦɟ ɬɨɝɨ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɢɫɬɚɥɥɨɜ ɰɟɨɥɢɬɚ 

ɩɭɬɟɦ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɵɥɢ ɨɛɪɚɡɨɜɚɧɵ 

ɦɨɧɨɞɢɫɩɟɪɫɧɵɟ ɧɚɧɨɫɮɟɪɨɢɞɵ ɫɟɪɟɛɪɚ ɪɚɡɦɟɪɨɦ 1-18 ɧɦ [16]. 

ȼ ɯɢɦɢɱɟɫɤɨɦ ɦɟɬɨɞɟ ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɤɪɚɣɧɟ ɜɪɟɞɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. ɗɬɢ ɪɚɫɬɜɨɪɢɬɟɥɢ ɨɛɥɚɞɚɸɬ 

ɛɨɥɟɟ ɧɢɡɤɨɣ ɛɢɨɫɨɜɦɟɫɬɢɦɨɫɬɶɸ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɯ ɟɫɬɟɫɬɜɟɧɧɨɟ 

ɩɪɢɦɟɧɟɧɢɟ. 

 

1.2.2. Ɏɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢя ɧɚɧɨɫɟɪɟɛɪɚ 

Ɏɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɧɟ ɢɫɩɨɥɶɡɭɸɬ ɬɨɤɫɢɱɧɵɯ ɯɢɦɢɤɚɬɨɜ ɢ ɨɛɵɱɧɨ 

ɬɪɟɛɭɸɬ ɛɵɫɬɪɨɣ ɨɛɪɚɛɨɬɤɢ. Ʉ ɬɚɤɢɦ ɦɟɬɨɞɚɦ ɨɬɧɨɫɹɬɫɹ ɤɨɧɞɟɧɫɚɰɢɹ ɩɚɪɚ 

[17], ɞɭɝɨɜɚɹ ɪɚɡɪɹɞɤɚ [18], ɦɟɬɨɞ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɲɚɪɨɜɨɣ ɦɟɥɶɧɢɰɵ [19] ɢ 

ɦɚɝɧɟɬɪɨɧɧɨɟ ɪɚɫɩɵɥɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ [20]. ȿɳɟ ɨɞɧɨ ɩɪɟɢɦɭɳɟɫɬɜɨ 

ɮɢɡɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɛɪɚɡɭɸɳɢɟɫɹ AgNPs ɢɦɟɸɬ ɭɡɤɨɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɪɚɡɦɟɪɚɦ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɬɢ ɦɟɬɨɞɵ ɛɵɫɬɪɵ, ɢ ɩɨɥɭɱɚɸɬɫɹ 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=5799856_ijn-13-733Fig1.jpg
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ɭɡɤɨɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚɧɨɫɬɪɭɤɬɭɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ [21]. Ɉɞɧɚɤɨ ɮɢɡɢɱɟɫɤɢɟ 

ɦɟɬɨɞɵ ɢɦɟɸɬ ɧɟɤɨɬɨɪɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɬɚɤɢɟ ɤɚɤ ɪɚɫɯɨɞ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɷɧɟɪɝɢɢ [22] ɢ ɬɪɟɛɨɜɚɧɢɟ ɛɨɥɶɲɟɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɢ [23]. 

 

1.2.3.Ȼɢɨɥɨɝɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɥɭɱɟɧɢя ɧɚɧɨɫɟɪɟɛɪɚ 

ȼ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɫɢɧɬɟɡɟ AgNPs ɬɨɤɫɢɱɧɵɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɢ ɢ 

ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɡɚɦɟɧɹɸɬɫɹ ɧɟɬɨɤɫɢɱɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ (ɛɟɥɤɚɦɢ, ɭɝɥɟɜɨɞɚɦɢ, 

ɚɧɬɢɨɤɫɢɞɚɧɬɚɦɢ ɢ ɬ.ɞ.), ɩɪɨɞɭɰɢɪɭɟɦɵɦɢ ɠɢɜɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ, ɜɤɥɸɱɚɹ 

ɛɚɤɬɟɪɢɢ [24], ɝɪɢɛɵ [25], ɢ ɪɚɫɬɟɧɢɹ [26]. Ⱦɨɫɬɭɩɧɵɟ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ 

ɫɢɫɬɟɦɵ ɪɚɫɬɟɧɢɣ, ɬɚɤɢɟ ɤɚɤ ɥɟɦɨɧɝɪɚɫɫ, ɚɥɨɷ ɜɟɪɚ, ɜɨɞɨɪɨɫɥɢ, ɥɸɰɟɪɧɚ, ɱɚɣ, 

ɝɨɪɱɢɰɚ, ɛɵɥɢ ɬɚɤɠɟ ɢɫɫɥɟɞɨɜɚɧɵ ɞɥɹ ɫɢɧɬɟɡɚ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ. 

ȼɨɡɦɨɠɧɵɟ ɦɟɯɚɧɢɡɦɵ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɜɤɥɸɱɚɸɬ ɮɟɪɦɟɧɬɚɬɢɜɧɨɟ 

(ɧɚɩɪɢɦɟɪ, ɇȺȾɎɇ-ɪɟɞɭɤɬɚɡɭ) ɢ ɧɟɮɟɪɦɟɧɬɚɬɢɜɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. ȼ 

ɰɟɥɨɦ ɫɢɧɬɟɡ AgNPs ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɬɢɬɟɥɶɧɵɯ ɷɤɫɬɪɚɤɬɨɜ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɦɟɬɨɞɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ɋɚɫɬɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ – ɨɞɧɨ ɢɡ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɜɵɝɨɞɧɵɯ ɢ ɰɟɧɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɫɢɧɬɟɡɚ AgNPs. ɂɫɫɥɟɞɨɜɚɬɟɥɢ 

ɫɨɫɪɟɞɨɬɨɱɢɥɢɫɶ ɧɚ ɫɢɧɬɟɡɟ AgNPs ɪɚɡɥɢɱɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɮɨɪɦɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɬɢɬɟɥɶɧɵɯ ɷɤɫɬɪɚɤɬɨɜ ɫ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ 

ɚɧɬɢɦɢɤɪɨɛɧɨɣ, ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɣ, ɩɪɨɬɢɜɨɜɢɪɭɫɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. ɋɢɥɶɧɭɸ 

ɚɤɬɢɜɧɨɫɬɶ ɜ ɨɬɧɨɲɟɧɢɢ ɲɬɚɦɦɨɜ ɛɚɤɬɟɪɢɣ Bacillus cereus ɢ Staphylococcus 

aureus ɩɪɨɹɜɥɹɸɬ ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ, ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɢɡ ɥɢɫɬɶɟɜ 

Euphorbia hirta, ɪɚɡɦɟɪɨɦ 40-50 ɧɦ [27]. Krishnaraj et al. ɢ Veerasamy et al. 

ɫɦɨɝɥɢ ɫɢɧɬɟɡɢɪɨɜɚɬɶ AgNPs ɪɚɡɦɟɪɨɦ 20-30 ɢ 35 ɧɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɢɫɩɨɥɶɡɭɹ ɷɤɫɬɪɚɤɬɵ ɥɢɫɬɶɟɜ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ Acalypha indica ɢ 

Garcinia mangostana [28, 29].  

Chandran et al. [30] ɢ Li et al. [31] ɫɢɧɬɟɡɢɪɨɜɚɥɢ ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ 

ɢɡ ɷɤɫɬɪɚɤɬɨɜ ɥɢɫɬɶɟɜ ɪɚɫɬɟɧɢɣ ɚɥɨɷ ɜɟɪɚ ɢ ɫɬɪɭɱɤɨɜɨɝɨ ɩɟɪɰɚ. Ɍɚɤ ɠɟ 

ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɛɵɥɢ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɢɡ ɮɪɭɤɬɨɜɨɝɨ ɷɤɫɬɪɚɤɬɚ ɩɚɩɚɣɢ 

Carica, ɢ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ AgNPs ɹɜɥɹɸɬɫɹ 
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ɜɵɫɨɤɨɬɨɤɫɢɱɧɵɦɢ ɜ ɨɬɧɨɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɩɚɬɨɝɟɧɨɜ ɱɟɥɨɜɟɤɚ ɫ 

ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ [32]. 

ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɛɵɥɢ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɚɤ 

ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ, ɬɚɤ ɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ, ɜɤɥɸɱɚɹ 

ɭɫɬɨɣɱɢɜɵɟ ɤ ɫɟɪɟɛɪɭ ɛɚɤɬɟɪɢɢ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ AgNPs [33]. ɇɟɤɨɬɨɪɵɟ 

ɛɚɤɬɟɪɢɢ ɫɩɨɫɨɛɧɵ ɩɪɨɢɡɜɨɞɢɬɶ ɜɧɟɤɥɟɬɨɱɧɵɟ AgNPs, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɞɪɭɝɢɟ 

ɦɨɝɭɬ ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɟ AgNPs, ɚ Calothrix pulvinata, Anabaena 

flos-aquae [34], Vibrio alginolyticus [35], Aeromonas spp. SH10 [36], Plectonema 

boryanum UTEX 485 [37], ɢ Lactobacillus spp. [38] ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɤɚɤ ɜɧɟɤɥɟɬɨɱɧɵɟ, ɬɚɤ ɢ ɜɧɭɬɪɢɤɥɟɬɨɱɧɵɟ ȺgNPs. 

Ƚɪɢɛɵ ɬɚɤɠɟ ɫɩɨɫɨɛɧɵ ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɛɢɨɫɨɜɦɟɫɬɢɦɵɟ 

ɧɚɧɨɫɬɪɭɤɬɭɪɵ, ɢɦɟɸɳɢɟ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. ɋɢɧɬɟɡ ɧɚɧɨɱɚɫɬɢɰ 

ɫɟɪɟɛɪɚ ɧɚ ɨɫɧɨɜɟ ɝɪɢɛɨɜ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɢ ɧɟɞɨɪɨɝɢɦ. 

ȼ ɧɟɞɚɜɧɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɨɨɛɳɚɥɨɫɶ ɨ ɲɬɚɦɦɚɯ ɝɪɢɛɨɜ Penicillium 

expansum HA2N ɢ Aspergillus terreus HA1N, ɞɥɹ ɫɢɧɬɟɡɚ AgNPs. ɋ ɩɨɦɨɳɶɸ 

ɩɪɨɫɜɟɱɢɜɚɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɢɡ P. expansum 

ɛɵɥɢ ɩɨɥɭɱɟɧɵ AgNPs ɞɥɢɧɨɣ 14-25 ɧɦ, ɢ 10-18 ɧɦ AgNPs ɛɵɥɢ ɩɨɥɭɱɟɧɵ 

ɢɡ A. terreus. ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɷɬɢɯ AgNPs ɛɵɥɚ ɢɡɭɱɟɧɚ ɩɪɨɬɢɜ ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɨɜ ɝɪɢɛɨɜ, ɤɨɬɨɪɵɟ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɢɯ ɫɢɥɶɧɵɣ ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɵɣ 

ɩɨɬɟɧɰɢɚɥ [39]. 

ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɦɨɝɭɬ ɛɵɬɶ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Coriolus versicolor, ɧɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ AgNPs ɞɥɢɬɫɹ ɞɨɥɝɨ 

(72 ɱ); ɨɞɧɚɤɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɭɦɟɧɶɲɟɧɚ ɞɨ 1 ɱ ɩɭɬɟɦ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɳɟɥɨɱɧɵɯ ɫɪɟɞ ɩɪɢ ɪɇ 10. ɓɟɥɨɱɧɵɟ ɫɪɟɞɵ ɢɝɪɚɸɬ ɠɢɡɧɟɧɧɨ 

ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɛɢɨɥɨɝɢɱɟɫɤɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɨɧɨɜ ɫɟɪɟɛɪɚ, ɝɢɞɪɨɥɢɡɟ 

ɜɨɞɵ ɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɛɟɥɤɨɜɵɦɢ ɮɭɧɤɰɢɹɦɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɝɪɭɩɩɚ S–H ɢɡ 

ɛɟɥɤɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɛɢɨɜɨɫɫɬɚɧɨɜɥɟɧɢɢ, ɬɨɝɞɚ ɤɚɤ ɦɨɥɟɤɭɥɚ ɝɥɸɤɨɡɵ 

ɢɝɪɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɜ ɫɧɢɠɟɧɢɢ AgNPs [40]. 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɟɪɟɞ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɢ ɧɟ ɬɪɟɛɭɸɬ ɜɪɟɞɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɜ ɬɨ ɜɪɟɦɹ 
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ɤɚɤ ɛɢɨɩɨɥɢɦɟɪɵ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɤɚɱɟɫɬɜɟ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɢ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɚɝɟɧɬɨɜ [41]. Ɂɟɥɟɧɵɣ ɫɢɧɬɟɡ ɬɚɤɠɟ ɢɦɟɟɬ ɞɪɭɝɢɟ 

ɩɪɟɢɦɭɳɟɫɬɜɚ, ɬɚɤɢɟ, ɤɚɤ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ, ɢ ɹɜɥɹɟɬɫɹ ɥɟɝɤɢɦ, ɛɢɨɫɨɜɦɟɫɬɢɦɵɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ, 

ɚ ɛɢɨɝɟɧɧɨ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɧɚɧɨɫɬɪɭɤɬɭɪɵ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ 

ɛɢɨɦɟɞɢɰɢɧɫɤɨɣ ɨɛɥɚɫɬɢ. Ɉɞɧɚɤɨ ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ 

ɹɜɥɹɟɬɫɹ ɨɱɢɫɬɤɚ. ȼɨ ɜɪɟɦɹ ɩɪɨɰɟɞɭɪɵ ɨɱɢɫɬɤɢ ɫɭɳɟɫɬɜɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 

ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɡɚɪɚɠɟɧɢɹ ɢ ɬɪɚɧɫɮɟɤɰɢɢ, ɱɬɨ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ 

ɨɫɧɨɜɧɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɜ ɢɯ ɛɢɨɦɟɞɢɰɢɧɫɤɨɦ ɩɪɢɦɟɧɟɧɢɢ[41]. 

Ʉɨɥɥɨɢɞɵ ɫ ɱɚɫɬɢɰɚɦɢ ɧɚɧɨɫɟɪɟɛɪɚ ɨɛɥɚɞɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɨɩɬɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ – ɩɪɢ ɪɚɡɧɵɯ ɪɚɡɦɟɪɚɯ ɱɚɫɬɢɰ ɰɜɟɬ ɭ ɧɢɯ 

ɪɚɡɥɢɱɚɟɬɫɹ. ɉɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰɵ (ɫ 20 ɧɦ ɞɨ 200 ɧɦ), ɰɜɟɬ 

ɦɟɧɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɠɟɥɬɵɣ – ɡɟɥɟɧɵɣ – ɛɭɪɵɣ – ɫɟɪɵɣ. 

 

1.3.Ⱥɧɬɢɫɟɩɬɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɨɛɥɚɞɚɸɬ ɛɚɤɬɟɪɢɰɢɞɧɵɦ, ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɵɦ ɢ 

ɩɪɨɬɢɜɨɜɢɪɭɫɧɵɦ ɞɟɣɫɬɜɢɟɦ, ɫɥɭɠɚɬ ɷɮɮɟɤɬɢɜɧɵɦ ɨɛɟɡɡɚɪɚɠɢɜɚɸɳɢɦ 

ɫɪɟɞɫɬɜɨɦ ɜ ɨɬɧɨɲɟɧɢɢ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ɋɪɟɞɢ ɦɟɬɚɥɥɨɜ 

ɫɟɪɟɛɪɨ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɵɦ ɛɚɤɬɟɪɢɰɢɞɧɵɦ ɞɟɣɫɬɜɢɟɦ. ɉɪɢ ɷɬɨɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɧɟ ɫɚɦɨɝɨ ɦɟɬɚɥɥɚ, ɚ ɟɝɨ ɢɨɧɨɜ ɫ ɤɥɟɬɤɚɦɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɜɵɡɵɜɚɟɬ ɢɯ ɝɢɛɟɥɶ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɚɡɧɵɯ 

ɩɚɬɨɝɟɧɧɵɯ ɢ ɧɟɩɚɬɨɝɟɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɤ ɫɟɪɟɛɪɭ ɧɟɨɞɢɧɚɤɨɜɚ. ɉɚɬɨɝɟɧɧɚɹ 

ɦɢɤɪɨɮɥɨɪɚ ɧɚɦɧɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɟɟ ɤ ɢɨɧɚɦ ɫɟɪɟɛɪɚ, ɱɟɦ ɧɟɩɚɬɨɝɟɧɧɚɹ. 

ɉɨɷɬɨɦɭ ɫɟɪɟɛɪɨ ɞɟɣɫɬɜɭɟɬ ɢɡɛɢɪɚɬɟɥɶɧɨ, ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɭɧɢɱɬɨɠɚɹ 

ɜɪɟɞɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ [42]. 

 

1.3.1. Ⱥɧɬɢɛɚɤɬɟɪɢɚɥɶɧɚя ɚɤɬɢɜɧɨɫɬɶ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

S. Rajeshkumar et al. ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɜ ɫɨɱɟɬɚɧɢɢ 

ɫ ɚɧɬɢɛɢɨɬɢɤɚɦɢ, ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɵɯ ɤ 

ɩɟɧɢɰɢɥɥɢɧɭ, ɚɦɩɢɰɢɥɥɢɧɭ ɢ ɧɨɜɨɛɢɨɰɢɧɭ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɲɬɚɦɦɨɜ – 
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B. subtilis, Bacillus sp., S.  nematodiphila ɢ Streptococcus sp. [43]. ɗɬɢ ɱɚɫɬɢɰɵ 

ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɦɟɬɨɞɨɦ ɛɢɨɫɢɧɬɟɡɚ ɢɡ ɫɭɩɟɪɧɚɬɚɧɬɚ ɛɚɤɬɟɪɢɣ 

Enterococcus sp., ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɦɨɪɫɤɨɣ ɜɨɞɵ. Ȼɨɥɶɲɢɧɫɬɜɨ ɱɚɫɬɢɰ ɢɦɟɥɢ 

ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɢ ɪɚɡɦɟɪ ɨɬ 10 ɞɨ 80 ɧɦ.  

ȼ ɞɪɭɝɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɫɨɨɛɳɚɟɬɫɹ ɨɛ ɢɡɝɨɬɨɜɥɟɧɢɢ ɧɚɧɨɜɨɥɨɤɨɧɧɵɯ 

ɤɚɪɤɚɫɨɜ ɩɨɥɢ--ɤɚɩɪɨɥɚɤɬɨɧɚ (PCL)ɫ ɱɚɫɬɢɰɚɦɢ ɧɚɧɨɫɟɪɟɛɪɚ, ɢɦɟɸɳɢɯ 

ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ ɨɬɧɨɲɟɧɢɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɢ 

ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ [44]. Ɍɚɤɢɟ ɝɢɛɪɢɞɧɵɟ ɧɚɧɨɜɨɥɨɤɨɧɧɵɟ 

ɤɚɪɤɚɫɵ PCL-AgNPs ɛɵɥɢ ɩɨɞɝɨɬɨɜɥɟɧɵ ɫ ɰɟɥɶɸ ɩɪɢɞɚɧɢɹ ɧɚɧɨɜɨɥɨɤɧɚɦ 

PCL ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɦɟɞɢɰɢɧɟ. Ⱦɢɫɤɨ-ɞɢɮɮɭɡɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɧɚ 

ɩɢɬɚɬɟɥɶɧɨɦ ɚɝɚɪɟ ɛɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɢɫɤɢ ɢɡ ɧɚɧɨɜɨɥɨɤɨɧ, ɫɨɞɟɪɠɚɳɢɟ 

ɪɚɡɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ AgNPs, ɩɪɨɹɜɥɹɥɢ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɱɢɫɬɨɝɨ ɧɚɧɨɜɨɥɨɤɧɚ ɛɟɡ ɫɟɪɟɛɪɚ. Ⱦɥɹ S. aureus, E. coli, 

K. pneumoniae ɢ P. aeruginosa, ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɛɵɥɨ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 

ɤɨɧɰɟɧɬɪɚɰɢɢ AgNPs. Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ (E. coli, P. aeruginosa ɢ 

K. pneumoniae) ɛɵɥɢ ɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɧɚɧɨɜɨɥɨɤɧɚɦ PCL-AgNPs ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɦɢ (S  aureus, S. mutans ɢ B. subtilis) [44]. 

ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɪɚɡɦɟɪɨɦ 5 ɧɦ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɚɧɬɢɛɢɨɬɢɤɚɦɢ 

ɛɵɥɢ ɩɪɨɬɟɫɬɢɪɨɜɚɧɵ ɩɪɨɬɢɜ ɩɚɬɨɝɟɧɧɵɯ ɛɚɤɬɟɪɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, 

ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɚɧɬɢɛɢɨɬɢɤɨɜ ɜ ɨɬɧɨɲɟɧɢɢ ɬɟɫɬ-ɲɬɚɦɦɨɜ ɭɜɟɥɢɱɢɜɚɥɚɫɶ 

ɜ ɩɪɢɫɭɬɫɬɜɢɢ AgNPs. Ⱥɤɬɢɜɧɨɫɬɶ ɧɚɧɨɫɟɪɟɛɪɚ ɫ ɚɦɩɢɰɢɥɥɢɧɨɦ ɛɵɥɚ ɛɨɥɟɟ 

ɜɵɪɚɠɟɧɚ ɜ ɨɬɧɨɲɟɧɢɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ Shigella flexneri ɢ 

P. aeruginosa, ɚ ɤɨɦɩɥɟɤɫ ɧɚɧɨɫɟɪɟɛɪɚ ɢ ɜɚɧɤɨɦɢɰɢɧɚ – ɜ ɨɬɧɨɲɟɧɢɢ 

ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ Streptococcus pneumoniae ɢ S. aureus. ɗɬɢ 

ɚɧɬɢɛɢɨɬɢɤɢ ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɚɧɬɢɦɢɤɪɨɛɧɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɫɨɱɟɬɚɧɢɢ ɫ AgNPs. Ɍɚɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɢɥɢ 

ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ AgNPs ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɚɞɴɸɜɚɧɬɚ ɞɥɹ 

ɥɟɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɢɧɮɟɤɰɢɨɧɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɜɵɡɜɚɧɧɵɯ ɛɚɤɬɟɪɢɹɦɢ [45].  
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ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɩɪɨɜɟɞɟɧɧɵɯ Elangovan et al., ɩɨɤɚɡɚɧɨ, ɱɬɨ 

ɧɚɢɛɨɥɶɲɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɛɵɥɚ ɨɛɧɚɪɭɠɟɧɚ ɜ 

ɨɬɧɨɲɟɧɢɢ S. aureus ɢ E. coli. ɍɦɟɪɟɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɜ 

ɨɬɧɨɲɟɧɢɢ Salmonella typhi, M. luteus ɢ P. aeruginosa [46]. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɬɟɨɪɢɣ (ɮɟɪɦɟɧɬɚɬɢɜɧɵɟ, ɚɞɫɨɪɛɰɢɨɧɧɵɟ, 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ, ɦɭɬɚɝɟɧɧɵɟ), ɨɛɴɹɫɧɹɸɳɢɯ ɦɟɯɚɧɢɡɦ ɜɨɡɞɟɣɫɬɜɢɹ 

ɢɨɧɨɜ ɫɟɪɟɛɪɚ ɧɚ ɤɥɟɬɤɭ ɛɚɤɬɟɪɢɣ. Ɉɞɧɚɤɨ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɞɫɨɪɛɰɢɨɧɧɚɹ ɬɟɨɪɢɹ [47]. Ɉɫɧɨɜɧɨɣ ɫɦɵɫɥ 

ɬɟɨɪɢɢ ɜ ɬɨɦ, ɱɬɨ ɛɚɤɬɟɪɢɚɥɶɧɚɹ ɤɥɟɬɤɚ ɬɟɪɹɟɬ ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɫɢɥ, ɜɨɡɧɢɤɚɸɳɢɯ ɦɟɠɞɭ 

ɨɛɥɚɞɚɸɳɟɣ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɡɚɪɹɞɨɦ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɨɣ ɢ ɩɨɥɨɠɢɬɟɥɶɧɨ 

ɡɚɪɹɠɟɧɧɵɦɢ ɢɨɧɚɦɢ Ag+ ɩɪɢ ɚɞɫɨɪɛɰɢɢ ɩɨɫɥɟɞɧɢɯ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɤɥɟɬɤɨɣ. 

ɂɨɧɵ ɫɟɪɟɛɪɚ ɫɩɨɫɨɛɧɵ ɚɞɫɨɪɛɢɪɨɜɚɬɶɫɹ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɦɟɦɛɪɚɧɨɣ, 

ɪɟɚɝɢɪɭɹ ɫ ɤɥɟɬɨɱɧɨɣ ɦɟɦɛɪɚɧɨɣ ɛɚɤɬɟɪɢɣ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɛɚɤɬɟɪɢɚɥɶɧɵɯ 

ɛɟɥɤɨɜ – ɩɟɩɬɢɞɨɝɥɢɤɚɧɨɜ – ɝɟɬɟɪɨɩɨɥɢɦɟɪɨɜ N-ɚɰɟɬɢɥɝɥɸɤɨɡɚɦɢɧɚ ɢ N-

ɚɰɟɬɢɥɦɭɪɚɦɨɜɨɣ ɤɢɫɥɨɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ ɢ 

ɫɬɪɭɤɬɭɪɧɨ-ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɦɟɦɛɪɚɧ ɛɚɤɬɟɪɢɣ ɢ ɩɪɨɫɬɟɣɲɢɯ [1]. ȼ 

ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɢɨɧɵ Ag+ ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ ɤɚɪɛɨɤɫɢɥɶɧɵɦɢ ɢ ɚɦɢɧɨɝɪɭɩɩɚɦɢ 

ɩɟɩɬɢɞɨɝɥɢɤɚɧɨɜ, ɮɨɪɦɢɪɭɸɬ ɦɟɬɚɥɥɨɩɪɨɬɟɢɧɨɜɵɟ ɤɨɦɩɥɟɤɫɵ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɫɥɟɞɫɬɜɢɟɦ ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɟɩɬɢɞɨɝɥɢɤɚɧɨɜ. ɗɬɨ 

ɥɢɲɚɟɬ ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɤɢɫɥɨɪɨɞ ɜɧɭɬɪɶ ɛɚɤɬɟɪɢɚɥɶɧɨɣ 

ɤɥɟɬɤɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɤɢɫɥɨɪɨɞɧɨɦɭ ɝɨɥɨɞɚɧɢɸ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɝɢɛɟɥɢ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ. Ⱥɧɚɥɨɝɢɱɧɨɟ ɢɧɝɢɛɢɪɭɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɨɤɚɡɵɜɚɟɬ 

ɫɟɪɟɛɪɨ ɢ ɧɚ ɞɵɯɚɬɟɥɶɧɵɟ ɮɟɪɦɟɧɬɵ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɜɫɬɪɚɢɜɚɹɫɶ ɜ 

ɪɟɚɤɰɢɨɧɧɵɣ ɰɟɧɬɪ ɮɟɪɦɟɧɬɨɜ ɢ ɢɡɦɟɧɹɹ ɟɝɨ.  

ɋɨ ɫɬɪɭɤɬɭɪɧɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɢɦɟɸɬ ɪɚɡɦɟɪ ɜ 

ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 100 ɧɦ ɢ, ɱɬɨ ɛɨɥɟɟ ɜɚɠɧɨ, ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɚ 

ɱɚɫɬɢɰ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɩɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɢ ɤ 

ɨɛɴɟɦɭ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ, ɮɢɡɢɱɟɫɤɢɟ, ɯɢɦɢɱɟɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɜɨɣɫɬɜ ɢɫɯɨɞɧɨɝɨ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ. 
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ɋɩɨɫɨɛɧɨɫɬɶ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɮɢɡɢɱɟɫɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɥɟɬɨɤ ɨɫɨɛɟɧɧɨ ɜɚɠɧɚ ɜ ɫɥɭɱɚɟ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɛɚɤɬɟɪɢɣ. 

ȼɨ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɧɚɛɥɸɞɚɥɚɫɶ ɚɞɝɟɡɢɹ ɢ ɧɚɤɨɩɥɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɧɚ 

ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɋɬɪɭɤɬɭɪɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ 

ɩɪɢɜɨɞɹɬ ɤ ɩɨɜɵɲɟɧɢɸ ɩɪɨɧɢɰɚɬɟɥɶɧɨɫɬɢ ɛɚɤɬɟɪɢɣ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɬɚɤ 

ɠɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɨɜ ɧɚɧɨɱɚɫɬɢɰ [48, 49]. ɂɫɫɥɟɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

Escherichia coli ɩɨɞɬɜɟɪɞɢɥɢ, ɱɬɨ ɧɚɤɨɩɥɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɧɚ 

ɦɟɦɛɪɚɧɟ ɤɥɟɬɤɢ ɫɨɡɞɚɟɬ ɪɚɡɪɵɜɵ ɫ ɰɟɥɨɫɬɧɨɫɬɢ ɛɢɫɥɨɹ, ɱɬɨ ɩɪɟɞɪɚɫɩɨɥɚɝɚɟɬ 

ɟɟ ɤ ɩɨɜɵɲɟɧɢɸ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɝɢɛɟɥɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɤɥɟɬɨɤ [50]. 

ȼ ɞɪɭɝɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ [51], ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɪɚɡɪɭɲɟɧɢɟ ɤɥɟɬɤɢ ɭ 

Pseudomonas aeruginosa ɜ ɫɥɭɱɚɟ ɞɨɛɚɜɥɟɧɢɹ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ (ɪɢɫ.2). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɛɚɜɥɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɨɤɚɡɵɜɚɥɨ ɩɚɝɭɛɧɨɟ ɜɥɢɹɧɢɟ 

ɧɚ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɥɟɬɨɤ P. aeruginosa, ɩɪɢɜɨɞɹ ɤ 

ɢɧɝɢɛɢɪɨɜɚɧɢɸ ɪɨɫɬɚ ɤɥɟɬɨɤ ɜ ɨɛɪɚɛɨɬɚɧɧɵɯ ɧɚɧɨɱɚɫɬɢɰɚɦɢ ɤɭɥɶɬɭɪɚɯ. 

 

 

Ɋɢɫɭɧɨɤ 2 – ɂɡɨɛɪɚɠɟɧɢɹ P. aeruginosa, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɫɜɟɱɢɜɚɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɩɪɢ ɷɤɫɩɨɡɢɰɢɢ 6 ɱ ɜ ɨɬɫɭɬɫɬɜɢɟ 

(ɚ) ɢ ɩɪɢɫɭɬɫɬɜɢɢ (ɛ) ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ (2,5 ɦɝ ɥ-1). ɋɬɪɟɥɤɢ ɭɤɚɡɵɜɚɸɬ ɧɚ 

ɤɥɟɬɤɢ ɫ ɩɨɜɪɟɠɞɟɧɧɨɣ ɦɟɦɛɪɚɧɨɣ ɢɥɢ ɥɢɡɢɪɨɜɚɧɧɵɟ [51]. 

 

1.3.2. Пɪɨɬɢɜɨɜɢɪɭɫɧɚя ɚɤɬɢɜɧɨɫɬɶ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

ɉɨɬɟɧɰɢɚɥ AgNPs ɛɵɥ ɢɡɭɱɟɧ ɤɚɤ ɜ ɩɪɨɤɚɪɢɨɬɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɜ 

ɷɭɤɚɪɢɨɬɢɱɟɫɤɢɯ ɨɪɝɚɧɢɡɦɚɯ, ɢ ɫɨɨɛɳɚɥɨɫɶ, ɱɬɨ AgNPs ɪɚɡɦɟɪɨɦ ɨɤɨɥɨ 25 
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ɧɦ ɢɥɢ ɦɟɧɟɟ ɨɛɥɚɞɚɸɬ ɜɵɞɚɸɳɢɦɫɹ ɩɨɬɟɧɰɢɚɥɨɦ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɜɢɪɭɫɧɨɣ 

ɢɧɮɟɤɰɢɢ [52]. Ɂɟɥɟɧɵɦ ɦɟɬɨɞɨɦ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ 

ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ (5-20 ɇɦ).Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɦɚɥɨɪɚɡɦɟɪɧɵɟ AgNPs 

ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɢɧɝɢɛɢɪɨɜɚɬɶ ɜɢɪɭɫ ɩɪɨɫɬɨɝɨ ɝɟɪɩɟɫɚ 1/2 ɬɢɩɚ (ȼɉȽ) 

ɢ ɜɢɪɭɫ ɩɚɪɚɝɪɢɩɩɚ ɱɟɥɨɜɟɤɚ 3 ɬɢɩɚ [53]. 

ȼɨ ɜɪɟɦɹ ɧɵɧɟɲɧɟɣ ɩɚɧɞɟɦɢɢ COVID-19, ɜɵɡɜɚɧɧɨɣ ɧɨɜɵɦ 

ɤɨɪɨɧɚɜɢɪɭɫɨɦ SARS-CoV-2, ɦɟɪɵ ɫɞɟɪɠɢɜɚɧɢɹ ɡɚɦɟɞɥɢɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɢɧɮɟɤɰɢɢ, ɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɩɪɟɞɨɬɜɪɚɬɢɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɛɨɥɟɡɧɢ. ȼ 

ɧɟɞɚɜɧɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɥɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɨ, ɱɬɨ ɧɚɧɨɤɥɚɫɬɟɪɧɨ-

ɤɪɟɦɧɟɡɟɦɧɨɟ ɤɨɦɩɨɡɢɬɧɨɟ ɩɨɤɪɵɬɢɟ ɫɟɪɟɛɪɚ, ɧɚɧɟɫɟɧɧɨɟ ɧɚ ɥɢɰɟɜɵɟ ɦɚɫɤɢ, 

ɨɛɥɚɞɚɟɬ ɜɢɪɭɥɢɰɢɞɧɵɦ ɞɟɣɫɬɜɢɟɦ [54] (ɪɢɫ. 3). ɗɬɨ ɩɨɤɪɵɬɢɟ ɫɩɨɫɨɛɧɨ 

ɩɨɥɧɨɫɬɶɸ ɫɧɢɡɢɬɶ ɬɢɬɪ SARS-CoV-2 ɞɨ ɧɭɥɹ ɜ ɭɫɥɨɜɢɹɯ, ɨɩɢɫɚɧɧɵɯ ɜ 

ɪɚɛɨɬɟ.  

 

 

Ɋɢɫɭɧɨɤ 3– Ɇɨɪɮɨɥɨɝɢɹ (ɢɡɨɛɪɚɠɟɧɢɟ FESEM) ɩɨɤɪɵɬɨɣ ɦɚɫɤɢ ɩɪɢ 

ɦɟɧɶɲɟɦ (ɚ) ɢ ɛɨɥɶɲɟɦ (ɛ) ɭɜɟɥɢɱɟɧɢɢ: ɹɪɤɢɟ ɩɹɬɧɚ – ɷɬɨɧɚɧɨɤɥɚɫɬɟɪɵ 

ɫɟɪɟɛɪɚ, ɜɫɬɪɨɟɧɧɵɟ ɜ ɤɪɟɦɧɟɡɟɦɧɭɸ ɦɚɬɪɢɰɭ [54]. 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɵɜɚɟɬ (Huy T.Q., 2017), ɱɬɨ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢ 

ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɟ ɱɚɫɬɢɰɵ ɧɚɧɨɫɟɪɟɛɪɚ ɦɨɝɭɬ ɢɧɝɢɛɢɪɨɜɚɬɶ ɜɫɟ ɱɚɫɬɢɰɵ 

ɩɨɥɢɨɜɢɪɭɫɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 3,13 ppm, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɢɪɭɫɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ 1TCID50 ɱɟɪɟɡ 30 ɦɢɧ ɢ 10TCID50 ɱɟɪɟɡ 60 ɦɢɧ. Ɋɚɡɦɟɪ 
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ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɧɚɧɨɱɚɫɬɢɰ (7,1 ɧɦ) ɛɵɥ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɪɚɡɦɟɪ 

ɱɚɫɬɢɰ ɩɨɥɢɨɜɢɪɭɫɚ (25-30 ɧɦ) [54]. 

Ɇɟɯɚɧɢɡɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɧɚ ɜɢɪɭɫɧɵɟ ɱɚɫɬɢɰɵ 

ɨɩɢɫɚɧ ɜ ɪɹɞɟ ɪɚɛɨɬ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ AgNPs ɜɦɟɲɢɜɚɸɬɫɹ ɜ ɦɟɯɚɧɢɡɦ 

ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɢɪɭɫɨɜ ɜ ɤɥɟɬɤɢ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɹ ɫ ɜɢɪɭɫɧɵɦɢ 

ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɝɥɢɤɨɩɪɨɬɟɢɧɚɦɢ ɜ ɜɨɫɩɪɢɢɦɱɢɜɵɯ ɤɥɟɬɤɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɫɨɨɛɳɚɥɨɫɶ ɬɚɤɠɟ, ɱɬɨ AgNPs ɢɧɝɢɛɢɪɭɸɬ ɩɨɫɬɢɧɜɚɡɢɜɧɵɟ ɫɬɚɞɢɢ 

ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ȼɂɑ-1, ɩɨɫɤɨɥɶɤɭ AgNPs ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ 

ɩɪɨɬɢɜɨɜɢɪɭɫɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɞɚɠɟ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɨɧɢ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ ɤ 

ɤɥɟɬɤɚɦ, ɭɠɟ ɢɧɮɢɰɢɪɨɜɚɧɧɵɦ ȼɂɑ. Ɇɟɯɚɧɢɡɦ, ɥɟɠɚɳɢɣ ɜ ɨɫɧɨɜɟ ɷɬɨɝɨ 

ɫɨɛɵɬɢɹ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ AgNPs, ɜɨɡɦɨɠɧɨ, ɛɥɨɤɢɪɨɜɚɥɢ ɞɪɭɝɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɛɟɥɤɢ ȼɂɑ-1 ɢ ɭɦɟɧɶɲɚɥɢ ɫɤɨɪɨɫɬɶ ɨɛɪɚɬɧɨɣ 

ɬɪɚɧɫɤɪɢɩɰɢɢ ɡɚ ɫɱɟɬ ɩɪɹɦɨɝɨ ɫɜɹɡɵɜɚɧɢɹ ɫ ɫɟɪɧɵɦɢ ɢ ɮɨɫɮɨɪɢɫɬɵɦɢ 

ɝɪɭɩɩɚɦɢ ɹɞɟɪɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. AgNPs ɷɮɮɟɤɬɢɜɧɨ ɢɧɝɢɛɢɪɭɸɬ 

ɪɟɫɩɢɪɚɬɨɪɧɨ-ɫɢɧɰɢɬɢɚɥɶɧɵɣ ɜɢɪɭɫ (Ɋɋȼ), ɜɨɡɦɨɠɧɨ, ɫɜɹɡɵɜɚɹɫɶ ɫ 

ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɧɵɦɢ ɝɥɢɤɨɩɪɨɬɟɢɧɚɦɢ ɧɚ 

ɨɛɨɥɨɱɤɟ ɜɢɪɢɨɧɚ Ɋɋȼ [55]. 

 

1.3.3. Пɪɨɬɢɜɨɝɪɢɛɤɨɜɚя ɚɤɬɢɜɧɨɫɬɶ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

ȼ 2008 ɝɨɞɭ Kim et al. ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɩɨɬɟɧɰɢɚɥ ɧɚɧɨɱɚɫɬɢɰ 

ɫɟɪɟɛɪɚ ɩɪɨɬɢɜ 44 ɲɬɚɦɦɨɜ, ɚ ɢɦɟɧɧɨ Candida tropicalis,C. albicans, 

C. glabrata, C. krusei, C. parapsilosis ɢ Trichophyton mentagrophytes. ɒɬɚɦɦɵ 

T. mentagrophytes ɢ Candida spp. ɩɪɨɹɜɥɹɥɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ 

ɤ ɧɚɧɨɱɚɫɬɢɰɚɦ ɫɟɪɟɛɪɚ [56]. Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ Velluti et al. ɨɛɧɚɪɭɠɢɥɢ, 

ɱɬɨ ɤɨɦɩɥɟɤɫɵ ɧɚɧɨɫɟɪɟɛɪɚ [Ag2(SMX)2] ɩɪɨɹɜɥɹɸɬ ɯɨɪɨɲɭɸ ɚɤɬɢɜɧɨɫɬɶ ɜ 

ɨɬɧɨɲɟɧɢɢ 10 ɲɬɚɦɦɨɜ ɝɪɢɛɨɜ, ɚ ɢɦɟɧɧɨ C. tropicalis (C 131), C. albicans 

(ATCC 10231), Cryptococcus neoformans (ATCC 32264), Saccharomyces 

cerevisiae (ATCC 9763), A. fumigatus (ATCC 26934), A. flavus (ATCC 9170), 

Aspergillus niger (ATCC 9029), ɞɟɪɦɚɬɨɮɢɬɵ, ɜɤɥɸɱɚɹ Trichophyton rubrum (C 

113), T. mentagrophytes (ATCC 9972) ɢ Microsporum gypseum (C 115) [57].  
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Gajbhiye et al. ɫɨɨɛɳɢɥɢ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɢɨɝɟɧɧɵɯ AgNPs ɩɪɨɬɢɜ 

Pleospora herbarum, Phoma glomerata, Fusarium semitectum, Trichoderma spp., 

ɢ C. albicans. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɬɚɤɠɟ ɫɨɨɛɳɢɥɢ ɨ ɫɢɧɟɪɝɢɱɟɫɤɢɯ ɷɮɮɟɤɬɚɯ 

AgNPs ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɮɥɭɤɨɧɚɡɨɥɨɦ [58]. ȼ 2009 ɝɨɞɭ Jo et al. 

ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɵɣ ɩɨɬɟɧɰɢɚɥ ɢɨɧɨɜ ɫɟɪɟɛɪɚ ɢ 

ɧɚɧɨɱɚɫɬɢɰ ɩɪɨɬɢɜ ɞɜɭɯ ɮɢɬɨɩɚɬɨɝɟɧɧɵɯ ɝɪɢɛɨɜ – Magnaporthe grisea ɢ 

Bipolaris sorokiniana [59]. Ɏɭɧɝɢɰɢɞɧɵɣ ɩɨɬɟɧɰɢɚɥ AgNPs ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɪɚɡɥɢɱɧɵɦɢ ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɢ ɩɪɨɢɡɜɨɞɧɵɦɢ ɩɢɪɢɞɚɡɢɧɚ 

ɛɵɥ ɢɡɭɱɟɧ ɜ ɨɬɧɨɲɟɧɢɢ C. albicans ɢ A. flavus, ɢ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ 

AgNPs ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɨɜɵɦɢ ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɨɛɥɚɞɚɸɬ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɮɭɧɝɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɪɨɬɢɜ ɢɫɫɥɟɞɭɟɦɵɯ ɨɪɝɚɧɢɡɦɨɜ.  

ȼ 2015 ɝɨɞɭ ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɨɣ ɚɤɬɢɜɧɨɫɬɢ AgNPs ɛɵɥɢ 

ɨɬɨɛɪɚɧɵ ɲɟɫɬɶ ɜɢɞɨɜ ɝɪɢɛɨɜ, ɚ ɢɦɟɧɧɨ Penicillium brevicompactum, A. 

fumigatus, Mortierella alpina, C. cladosporoides, Chaetomium globosum ɢ 

Stachybotrys chartarum. Ɍɟɦɩɵ ɪɨɫɬɚ ɜɫɟɯ ɢɫɩɵɬɚɧɧɵɯ ɜɢɞɨɜ ɝɪɢɛɨɜ, ɤɪɨɦɟ 

Mortierella spp., ɡɚɦɟɞɥɹɥɢɫɶ ɞɨɛɚɜɥɟɧɢɟɦ AgNPs. Ʉɚɠɞɵɣ ɝɪɢɛ ɩɪɨɹɜɥɹɥ 

ɨɬɱɟɬɥɢɜɭɸ ɪɟɚɤɰɢɸ ɧɚ ɩɪɢɦɟɧɹɟɦɵɟ AgNPs ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ 

ɢ ɫɤɨɪɨɫɬɢ ɜɵɫɜɨɛɨɠɞɟɧɢɹ ɢɨɧɨɜ Ag ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ [60].  

ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ ɦɨɝɭɬ ɧɚɪɭɲɚɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɦɟɦɛɪɚɧɵ ɢ 

ɩɨɞɚɜɥɹɬɶ ɧɨɪɦɚɥɶɧɵɣ ɩɪɨɰɟɫɫ ɩɨɱɤɨɜɚɧɢɹ ɭ ɞɪɨɠɠɟɣ. ɇɚɧɨɱɚɫɬɢɰɵ 

ɫɟɪɟɛɪɚ ɩɪɢɜɨɞɹɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɚɤɬɢɜɧɵɯ ɮɨɪɦ ɤɢɫɥɨɪɨɞɚ (ȺɎɄ), ɤ 

ɤɨɬɨɪɵɦ ɩɚɪɚɡɢɬɵ ɥɟɣɲɦɚɧɢɢ, ɩɪɨɫɬɟɣɲɢɟ, ɩɪɨɹɜɥɹɸɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ 

[61]. ɂɫɫɥɟɞɨɜɚɧɢɹ AgNPs, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɨɣ ɢ 

ɚɧɬɢɩɪɨɬɨɡɨɣɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɩɪɨɜɨɞɹɬɫɹ ɨɱɟɧɶ ɪɟɞɤɨ, ɩɨɷɬɨɦɭ 

ɧɟɨɛɯɨɞɢɦɵ ɞɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɨɞɪɨɛɧɵɯ 

ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɵɯ ɢ ɚɧɬɢɩɪɨɬɨɡɨɣɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. 

 

1.4. ɉɪɢɦɟɧɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

ɉɪɢɦɟɧɟɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɤɚɤ ɛɢɨɰɢɞɧɨɣ ɞɨɛɚɜɤɢ ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɤɪɵɬɢɣ ɫ 



17 

 

ɛɢɨɰɢɞɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɧɚɧɨɫɟɪɟɛɪɚ ɩɟɪɟɞ ɜɫɟɦɢ 

ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɚɧɬɢɦɢɤɪɨɛɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɲɢɪɨɤɢɦ 

ɫɩɟɤɬɪɨɦ ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɚɤɬɢɜɧɨɫɬɢ. Ɍɚɤ ɠɟ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɧɟ ɫɩɨɫɨɛɧɵ 

ɜɵɪɚɛɚɬɵɜɚɬɶ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɧɚɧɨɱɚɫɬɢɰɚɦ ɫɟɪɟɛɪɚ, ɩɨɷɬɨɦɭ ɧɟ ɩɟɪɟɞɚɸɬ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɬɨɦɫɬɜɭ ɜ ɯɨɞɟ ɦɭɬɚɰɢɣ.  

ɉɪɨɢɡɜɨɞɫɬɜɨ ɬɟɤɫɬɢɥɶɧɨɣ ɢ ɩɨɥɢɦɟɪɧɨɣ ɩɪɨɞɭɤɰɢɢ ɦɟɞɢɰɢɧɫɤɨɝɨ, 

ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɧɚɧɨɱɚɫɬɢɰɚɦɢ ɫɟɪɟɛɪɚ, ɹɜɥɹɟɬɫɹ 

ɨɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ, ɬɚɤ ɤɚɤ ɬɚɤɢɟ ɦɚɬɟɪɢɚɥɵ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɚɧɬɢɦɢɤɪɨɛɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ 

ɜ ɦɟɫɬɚɯ, ɝɞɟ ɜɨɡɪɚɫɬɚɟɬ ɨɩɚɫɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢɧɮɟɤɰɢɢ. AgNPs 

ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɦɟɞɢɰɢɧɫɤɢɯ ɩɪɢɛɨɪɚɯ ɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɬɨɜɚɪɚɯ, 

ɬɚɤɢɯ ɤɚɤ ɯɢɪɭɪɝɢɱɟɫɤɢɟ ɢɧɫɬɪɭɦɟɧɬɵ, ɫɬɟɪɢɥɢɡɚɬɨɪɵ, ɦɟɞɢɰɢɧɫɤɢɟ 

ɤɚɬɟɬɟɪɵ, ɤɪɟɦɵ, ɥɨɫɶɨɧɵ, ɫɩɪɟɢ, ɛɵɬɨɜɚɹ ɬɟɯɧɢɤɚ, ɢɝɪɭɲɤɢ, ɦɨɸɳɢɟ 

ɫɪɟɞɫɬɜɚ, ɡɭɛɧɵɟ ɩɚɫɬɵ, ɦɵɥɚ, ɤɨɧɬɟɣɧɟɪɵ ɞɥɹ ɯɪɚɧɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɢ 

ɤɨɧɫɟɪɜɚɰɢɢ, ɚ ɬɚɤɠɟ ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɟ ɤɪɚɫɤɢ [11]. 

ɋ ɰɟɥɶɸ ɢɡɭɱɟɧɢɹ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɯ ɷɮɮɟɤɬɨɜ ɧɚɧɨɫɟɪɟɛɪɚ 

ɩɪɨɜɨɞɢɥɢɫɶ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɵɜɚɸɬ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟ 

ɬɨɥɶɤɨ ɜ ɪɚɫɬɜɨɪɚɯ, ɧɨ ɢ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɧɚ ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɟ ɢɡɞɟɥɢɹ [62]. 

Ⱦɥɹ ɤɭɥɶɬɭɪ P. phoeniceum ɢ S. aureus ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɣ ɷɮɮɟɤɬ 

ɩɪɨɹɜɥɹɥɫɹ ɭɠɟ ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɧɨɫɟɪɟɛɪɚ 1 ɦɤɝ/ɫɦ2 ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɨɣ ɬɤɚɧɢ ɢ 0,8 ɦɤɝ/ɫɦ2 ɜ ɜɨɞɨɪɚɫɬɜɨɪɢɦɨɣ ɤɪɚɫɤɟ. 

ɉɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɧɨɫɟɪɟɛɪɚ ɜ ɜɨɞɨɪɚɫɬɜɨɪɢɦɨɣ 

ɤɪɚɫɤɟ/ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɨɣ ɬɤɚɧɢ ɞɨ 7 ɦɤɝ/ɫɦ2 ɨɛɟɫɩɟɱɢɜɚɥɨ ɬɚɤɠɟ 

ɩɨɞɚɜɥɟɧɢɟ ɪɨɫɬɚ ɤɭɥɶɬɭɪ B. subtilis ɢ E. coli. Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ 60-

ɞɧɟɜɧɨɦ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɥɨɤɧɢɫɬɨɝɨ ɫɨɪɛɟɧɬɚ, ɩɨɤɪɵɬɨɝɨ 

ɧɚɧɨɱɚɫɬɢɰɚɦɢ ɧɚɧɨɫɟɪɟɛɪɚ, ɜ ɤɚɱɟɫɬɜɟ ɛɵɬɨɜɨɝɨ ɮɢɥɶɬɪɚ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɵ 

ɧɚ ɧɟɦ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɪɨɫɬɚ ɛɢɨɩɥɟɧɨɤ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɧɨɱɚɫɬɢɰɵ 

ɫɟɪɟɛɪɚ ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ ɤ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɦ ɤɪɚɫɤɚɦ, ɬɟɤɫɬɢɥɶɧɵɦ ɬɤɚɧɹɦ 

ɢ ɜɨɥɨɤɧɢɫɬɵɦ ɫɨɪɛɟɧɬɚɦɨɛɥɚɞɚɸɬ ɜɵɪɚɠɟɧɧɵɦ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɦ/ 

ɩɪɨɬɢɜɨɝɪɢɛɤɨɜɵɦ ɷɮɮɟɤɬɨɦ [62]. 
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Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɫɤɨɥɶɤɨ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ AgNPs ɢ 

ɤɨɦɩɨɡɢɬɵ ɫɟɪɟɛɪɚ ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤɚɬɚɥɢɡɢɪɨɜɚɬɶ ɯɢɦɢɱɟɫɤɢɟ 

ɪɟɚɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɨɤɢɫɥɟɧɢɟ CO [63], ɨɤɢɫɥɟɧɢɟ ɛɟɧɡɨɥɚ ɞɨ ɮɟɧɨɥɚ [64]. 

 

1.5.ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 

ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɯɢɦɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ, 

ɫɨɞɟɪɠɚɳɟɟ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɞɜɚ ɫɜɹɡɚɧɧɵɯ ɚɬɨɦɚ ɤɢɫɥɨɪɨɞɚ –Ɉ–Ɉ–, ɤɨɬɨɪɵɟ 

ɢɦɟɸɬ ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ -1. ɗɬɨ ɫɢɥɶɧɵɣ ɨɤɢɫɥɢɬɟɥɶ ɜɨ ɦɧɨɝɢɯ ɯɢɦɢɱɟɫɤɢɯ 

ɪɟɚɤɰɢɹɯ, ɦɨɳɧɨɟ ɞɟɡɢɧɮɢɰɢɪɭɸɳɟɟ ɢ ɨɬɛɟɥɢɜɚɸɳɟɟ ɫɪɟɞɫɬɜɨ, ɥɟɝɤɨ 

ɜɨɫɩɥɚɦɟɧɹɟɬɫɹ ɢ ɝɨɪɢɬ. Ʌɟɝɤɨ ɨɛɪɚɡɭɸɬɫɹ ɜ ɯɨɞɟ ɮɨɬɨɯɢɦɢɱɟɫɤɨɦ 

ɨɛɪɚɡɨɜɚɧɢɢ ɚɬɨɦɚɪɧɨɝɨ ɜɨɞɨɪɨɞɚ ɜ ɝɚɡɨɨɛɪɚɡɧɵɯ ɫɦɟɫɹɯ ɤɢɫɥɨɪɨɞɚ ɢ 

ɜɨɞɨɪɨɞɚ ɩɪɢ ɨɫɜɟɳɟɧɢɢ. ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɦɨɠɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɢɡ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɳɟɥɨɱɧɵɯ ɢ ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ ɫ ɜɨɞɨɣ [65]. 

 

1.5.1.ɏɢɦɢɱɟɫɤɢɟ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 

ɉɟɪɨɤɫɢɞ ɨɛɥɚɞɚɟɬ ɫɢɥɶɧɵɦɢ ɨɤɢɫɥɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, 

ɜɨɡɧɢɤɚɸɳɢɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɨɜɚɧɢɹ ɚɬɨɦɚɪɧɨɝɨ ɤɢɫɥɨɪɨɞɚ: 

2H2O2 → 2H2O + O2 

ɉɨɞɨɛɧɨɟ ɪɚɡɥɨɠɟɧɢɟ ɤɚɬɚɥɢɡɢɪɭɟɬɫɹ ɦɧɨɝɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɧɚɩɪɢɦɟɪ, 

ɫɟɪɟɛɪɨɦ ɢ ɩɥɚɬɢɧɨɣ, ɨɤɫɢɞɨɦ ɦɚɪɝɚɧɰɚ, ɫɨɟɞɢɧɟɧɢɹɦɢ ɣɨɞɚ ɢ ɞɪ. Ɉɛɚ ɚɬɨɦɚ 

ɤɢɫɥɨɪɨɞɚ ɧɚɯɨɞɹɬɫɹ ɜ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɢɹ −1, ɱɬɨ ɢ 

ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɩɟɪɨɤɫɢɞɨɜ ɜɵɫɬɭɩɚɬɶ ɤɚɤ ɜ ɪɨɥɢ ɨɤɢɫɥɢɬɟɥɟɣ, 

ɬɚɤ ɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɣ.  

ɉɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɫɢɥɶɧɵɦɢ ɨɤɢɫɥɢɬɟɥɹɦɢ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ 

ɜɵɫɬɭɩɚɟɬ ɜ ɪɨɥɢ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ, ɨɤɢɫɥɹɹɫɶ ɞɨ ɚɬɨɦɚɪɧɨɝɨ ɤɢɫɥɨɪɨɞɚ [65]: 

2AgNO3 + H2O2 → 2Ag + 2O + 2HNO3 

ɉɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ ɨɬɧɨɫɢɬɫɹ ɤ ɪɟɚɤɬɢɜɧɵɦ ɮɨɪɦɚɦ ɤɢɫɥɨɪɨɞɚ ɢ ɩɪɢ 

ɩɨɜɵɲɟɧɧɨɦ ɨɛɪɚɡɨɜɚɧɢɢ ɜ ɤɥɟɬɤɟ ɜɵɡɵɜɚɟɬ ɨɤɫɢɞɚɬɢɜɧɵɣ ɫɬɪɟɫɫ. Ɏɟɪɦɟɧɬ 

ɝɥɸɤɨɡɢɞɚɡɚ ɜ ɤɥɟɬɤɚ ɦɨɠɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶ ɩɟɪɟɤɢɫɶ ɜɨɞɨɪɨɞɚ ɜ ɯɨɞɟ 

ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɪɟɚɤɰɢɢ, ɤɨɬɨɪɵɣ ɢɝɪɚɟɬ ɡɚɳɢɬɧɭɸ ɪɨɥɶ ɜ 
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ɤɚɱɟɫɬɜɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ ɚɝɟɧɬɚ. ȼ ɤɥɟɬɤɚɯ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɧɟɬ ɮɟɪɦɟɧɬɨɜ, 

ɤɨɬɨɪɵɟ ɛɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɥɢ ɤɢɫɥɨɪɨɞ ɞɨ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ. ɇɨ 

ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɮɟɪɦɟɧɬɧɵɯ ɫɢɫɬɟɦ, ɬɚɤɢɯ ɤɚɤ ɤɫɚɧɬɢɧɨɤɫɢɞɚɡɚ, 

ɇȺȾɎ•H-ɨɤɫɢɞɚɡɚ, ɰɢɤɥoɨɤɫɢɝɟɧɚɡɚ ɢ ɞɪ., ɤɨɬɨɪɵɟ ɩɪɨɞɭɰɢɪɭɸɬ 

ɫɭɩɟɪɨɤɫɢɞ, ɤɨɬɨɪɵɣ ɫɩɨɧɬɚɧɧɨ ɢɥɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɭɩɟɪoɤɫɢɞɞɢɫɦɭɬɚɡɵ 

ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ [66]. 

ɉɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɧɟɬɨɤɫɢɱɟɧ, ɨɞɧɚɤɨ ɟɝɨ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ 

ɪɚɫɬɜɨɪɵ ɩɪɢ ɩɨɩɚɞɚɧɢɢ ɧɚ ɤɨɠɭ, ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ ɢ ɜ ɞɵɯɚɬɟɥɶɧɵɟ 

ɩɭɬɢ ɜɵɡɵɜɚɸɬ ɨɠɨɝɢ. Ɉɩɚɫɟɧ ɩɪɢ ɩɪɢёɦɟ ɜɧɭɬɪɶ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ 

ɪɚɫɬɜɨɪɨɜ. ȼɵɡɵɜɚɟɬ ɜɵɪɚɠɟɧɧɵɟ ɞɟɫɬɪɭɤɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ, ɫɯɨɞɧɵɟ ɫ 

ɞɟɣɫɬɜɢɹɦɢ ɳɟɥɨɱɟɣ. Ʌɟɬɚɥɶɧɚɹ ɞɨɡɚ 30%-ɝɨ ɪɚɫɬɜɨɪɚ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 

(ɩɟɪɝɢɞɪɨɥɹ) — 50-100 ɦɥ [67,68]. 

 

1.5.2.Пɪɢɦɟɧɟɧɢɟ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ 

ɉɪɟɢɦɭɳɟɫɬɜɨ ɩɪɢɦɟɧɟɧɢɹ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 

ɫɪɟɞɫɬɜɚɦɢ ɞɥɹ ɞɟɡɢɧɮɟɤɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɫɪɚɜɧɢɬɟɥɶɧɨ ɫɥɚɛɨ 

ɭɝɧɟɬɚɟɬ ɚɤɬɢɜɧɨɫɬɶ ɧɟɤɨɬɨɪɵɯ ɤɥɟɬɨɤ ɤɪɨɜɢ ɢ ɞɪɭɝɢɯ ɤɥɟɬɨɤ ɜ ɨɬɧɨɲɟɧɢɢ 

ɭɧɢɱɬɨɠɟɧɢɹ ɛɚɤɬɟɪɢɣ. Ⱥ ɬɚɤɠɟ ɩɪɢɦɟɧɟɧɢɟ ɩɟɪɟɤɢɫɢ ɜɨɞɨɪɨɞɚ ɧɟ ɧɟɫɟɬ 

ɜɪɟɞɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɷɤɨɥɨɝɢɢ. ɉɨɷɬɨɦɭ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 

ɚɤɬɭɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ ɤɚɱɟɫɬɜɟ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ 

ɪɟɚɝɟɧɬɚ. 

ɋ ɰɟɥɶɸ ɢɡɭɱɟɧɢɹ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ 

ɨɬɧɨɲɟɧɢɢ ɫɚɧɢɬɚɪɧɨ-ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɢ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɛɵɥɢ 

ɩɪɨɜɟɞɟɧɵ ɞɜɟ ɫɟɪɢɢ ɨɩɵɬɨɜ. ȼ ɩɟɪɜoɦ ɫɥɭɱɚɟ, ɛɪɚɥɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɩɪɨɫɬɟɪɢɥɢɡɨɜɚɧɧɭɸ ɜɨɞɭ, ɜ ɤɨɬɨɪɭɸ ɡɚɬɟɦ ɜɧɨɫɢɥɢ ɫɚɧɢɬɚɪɧɨ-

ɩɨɤɚɡɚɬɟɥɶɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ E. coli. ȼ ɩɪɨɛɵ ɢɧɮɢɰɢɪɨɜɚɧɧɨɣ ɜɨɞɵ 

ɜɜɨɞɢɥɢ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ ɜ ɦɚɥɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ. ɉɨɥɭɱɟɧɧɵɟ 

ɪɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɤɨɧɰɟɧɬɪɚɰɢɹ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ, 

ɬɟɦ ɦɟɧɶɲɟ ɬɪɟɛɭɟɬɫɹ ɜɪɟɦɟɧɢ ɷɤɫɩɨɡɢɰɢɢ ɞɥɹ ɩɨɥɧɨɣ ɢɧɚɤɬɢɜɚɰɢɢ 

ɫɚɧɢɬɚɪɧɨ-ɩɨɤɚɡɚɬɟɥɶɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɬ.ɟ. ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɢɢ 
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ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ 0,7 ɝ/ɥ ɩɨɥɧɚɹ ɢɧɚɤɬɢɜɚɰɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɜɪɟɦɟɧɢ 

ɷɤɫɩɨɡɢɰɢɢ 120 ɦɢɧ, ɚ ɩɪɢ 1,0 ɝ/ɥ - ɱɟɪɟɡ 60 ɦɢɧ [69]. 

ɉɨɫɤɨɥɶɤɭ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɫɚɧɢɬɚɪɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɸɬɫɹ ɨɛɳɢɟ ɤɨɥɢɮɨɪɦɧɵɟ (ɈɄȻ) ɢ 

ɬɟɪɦɨɬɨɥɟɪɚɧɬɧɵɟ ɤɨɥɢɮoɪɦɧɵɟ ɛɚɤɬɟɪɢɢ (ɌɄȻ), ɬɨ ɜɬɨɪɨɣ ɫɟɪɢɟɣ ɨɩɵɬɨɜ 

ɹɜɥɹɥɨɫɶ ɢɡɭɱɟɧɢɟ ɛɚɤɬɟɪɢɰɢɞɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɟɪɨɤɫɢɞɚ ɜɨɞɨɪɨɞɚ ɜ 

ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɜ ɨɬɧɨɲɟɧɢɢ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

ȼɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ ɜ ɫɬɨɱɧɭɸ ɜɨɞɭ, ɨɬɨɛɪɚɧɧɭɸ ɩɨɫɥɟ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɭɞɨɜ, ɜɧɨɫɢɥɢ ɪɚɫɬɜɨɪ ɩɟɪɨɤɫɢɞɚ ɜoɞoɪɨɞɚ ɜ ɛɨɥɶɲɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɜɨɣ ɫɟɪɢɟɣ ɨɩɵɬɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɩɨɥɧɚɹ ɢɧɚɤɬɢɜɚɰɢɹ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜɨ ɜɫɟɯ ɩɪɨɛɚɯ ɞɨɫɬɢɝɚɟɬɫɹ ɱɟɪɟɡ 2 

ɱɚɫɚ, ɞɨɫɬɢɝɧɭɬɵɣ ɷɮɮɟɤɬ ɜɨ ɜɫɟɯ ɩɪɨɛɚɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɨɯɪɚɧɹɟɬɫɹ ɜ 

ɬɟɱɟɧɢɟ 2 ɫɭɬɨɤ, ɫɧɢɠɟɧɢɟ ɞɨɡɵ ɪɟɚɝɟɧɬɚ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ ɡɚ ɫɱɟɬ 

ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɷɤɫɩɨɡɢɰɢɢ [69]. 

 

1.6. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧɚ 

Ⱦɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ – ɚɧɬɢɨɤɫɢɞɚɧɬ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, 

ɛɢɨɮɥɚɜɨɧɨɢɞ. Ɉɧ ɫɨɞɟɪɠɢɬɫɹ ɜ ɫɨɫɬɚɜɟ ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 

ɬɪɚɜɹɧɢɫɬɵɯ, ɤɭɫɬɚɪɧɢɤɨɜɵɯ ɢ ɞɪɟɜɟɫɧɵɯ ɪɚɫɬɟɧɢɣ, ɦɧɨɝɢɟ ɢɡ ɤɨɬɨɪɵɯ 

ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɥɟɤɚɪɫɬɜɟɧɧɵɟ. ȼ ɯɜɨɣɧɵɯ ɪɚɫɬɟɧɢɹɯ 

ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ ɫɨɞɟɪɠɢɬɫɹ ɢ ɜ ɤɨɪɟ, ɢ ɜ ɞɪɟɜɟɫɢɧɟ, ɢ ɞɚɠɟ ɜ ɯɜɨɟ. ɉɨ 

ɫɜɨɢɦ ɯɢɦɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ (ɬɚɤɫɢɮɨɥɢɧ) ɹɜɥɹɟɬɫɹ 

ɚɤɬɢɜɧɵɦ ɚɧɬɢɨɤɫɢɞɚɧɬɨɦ, ɬɨ ɟɫɬɶ ɜɟɳɟɫɬɜɨɦ, ɫɩɨɫɨɛɧɵɦ ɬɨɪɦɨɡɢɬɶ 

ɨɤɢɫɥɢɬɟɥɶɧɵɟ ɪɟɚɤɰɢɢ. ɉɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɚɜɢɬɶ ɟɝɨ ɧɚ ɩɟɪɜɵɟ ɩɨɡɢɰɢɢ ɫɪɟɞɢ ɜɟɳɟɫɬɜ, ɫɯɨɠɟɝɨ ɫɩɟɤɬɪɚ 

ɞɟɣɫɬɜɢɹ. Ȼɥɚɝɨɞɚɪɹ ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɭ ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, 

ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɸɬ ɜ ɤɨɫɦɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

[70]. əɜɥɹɹɫɶ ɦɨɳɧɟɣɲɢɦ ɩɪɢɪɨɞɧɵɦ ɚɧɬɢɨɤɫɢɞɚɧɬɨɦ, ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ 

ɡɚɳɢɳɚɟɬ ɤɥɟɬɤɢ ɨɬ ɜɪɟɞɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ, ɜɵɡɜɚɧɧɵɯ ɩɟɪɟɢɡɛɵɬɤɨɦ 

ɫɜɨɛɨɞɧɵɯ ɪɚɞɢɤɚɥɨɜ. Ⱦɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɨɪɦɨɠɟɧɢɸ 
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ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɮɢɛɪɨɛɥɚɫɬɨɜ ɤɨɠɢ, ɜɵɡɜɚɧɧɨɝɨ ɢɫɬɨɳɟɧɢɟɦ 

ɝɥɭɬɚɬɢɨɧɚ. Ⱦɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ, ɜɜɨɞɢɦɵɣ ɜ ɤɨɫɦɟɬɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ, 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɨɤɢɫɥɟɧɢɹ ɫɚɦɨɝɨ ɩɪɨɞɭɤɬɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɧɟɦɚɥɨɜɚɠɧɵɦ, ɟɫɥɢ ɜ ɤɨɫɦɟɬɢɤɟ ɫɨɞɟɪɠɚɬɫɹ ɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ 

ɤɢɫɥɨɬɵ, ɥɟɝɤɨ ɩɨɞɜɟɪɠɟɧɧɵɟ ɨɤɢɫɥɟɧɢɸ. Ȼɥɚɝɨɞɚɪɹ ɫɜɨɢɦ 

ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɦ ɢ ɩɪɨɬɢɜɨɜɨɫɩɚɥɢɬɟɥɶɧɵɦ ɫɜɨɣɫɬɜɚɦ, ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɫɦɟɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɞɨɛɚɜɨɤ [70]. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɬɢɜɨɦɢɤɪɨɛɧɨɝɨ ɫɪɟɞɫɬɜɚ ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ ɩɨɞɚɜɥɹɟɬ 

ɪɨɫɬ Streptococcus sobrinus ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɬ 9,3 ɞɨ 42,7 ɦɤɝ/ɦɥ, 

Staphilococcus aureus ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,22 ɦɆ ɢ ɦɨɠɟɬ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɤɚɪɢɟɫɚ ɡɭɛɨɜ ɢɥɢ ɤɨɠɧɵɯ ɛɨɥɟɡɧɟɣ 

(ɷɦɩɢɟɦɚ, ɮɭɪɭɧɤɭɥ, ɹɱɦɟɧɶ ɢ ɞɪ.) [71,72]. 
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Ƚɥɚɜɚ 2. Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя 

 

2.1. Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢя 

ȼ ɪɚɛɨɬɟ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɚɧɬɢɦɢɤɪɨɛɧɵɟ ɫɜɨɣɫɬɜɚ ɤɨɥɥɨɢɞɧɵɯ 

ɪɚɫɬɜɨɪɨɜ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɜ ɨɬɧɨɲɟɧɢɢ ɬɟɫɬɨɜɵɯ ɤɭɥɶɬɭɪ ɛɚɤɬɟɪɢɣ: 

ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ – Escherichia coli ATCC 25922, Pseudomonas aeruginosa 

ATCC 27853 ɢ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɯ – Bacillus mycoides, Micrococcus luteus. 

ɇɚ ɨɛɴɟɤɬɚɯ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɪɚɜɧɢɜɚɥɨɫɶ ɚɧɬɢɫɟɩɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ 

ɪɚɫɬɜɨɪɨɜ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɫɥɟɞɭɸɳɟɝɨ ɫɨɫɬɚɜɚ: 

ɚ) ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ, ɩɨɥɭɱɟɧɧɵɟ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 

 ɧɚɧɨɫɟɪɟɛɪɨ 20 ɦɝ/ɥ (ɪɚɫɬɜɨɪ № 1); 

 ɧɚɧɨɫɟɪɟɛɪɨ 20 ɦɝ/ɥ, ɞɢɝɢɞɪɨɤɜɟɪɰɟɬɢɧ 150 ɦɝ/ɥ (ɪɚɫɬɜɨɪ № 2); 

 ɧɚɧɨɫɟɪɟɛɪɨ 1 ɦɝ/ɥ, ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ 6% (ɪɚɫɬɜɨɪ №3);  

 ɧɚɧɨɫɟɪɟɛɪɨ 1 ɦɝ/ɥ, ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ 3%, ɚɰɟɬɢɥɫɚɥɢɰɢɥɨɜɚɹ 

ɤɢɫɥɨɬɚ 0,1ɦɝ/ɥ (ɪɚɫɬɜɨɪ №4); 

ɛ) ɧɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɛɨɪɝɢɞɪɢɞɨɦ 

ɧɚɬɪɢɹ, ɢ ɫɨɞɟɪɠɚɳɢɯ ɩɨɥɢɚɦɢɧɧɵɟ ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɜ ɪɚɡɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ 

 ɧɚɧɨɫɟɪɟɛɪɨ 40 ɦɝ/ɥ,ɛɨɪɝɢɞɪɢɞ ɧɚɬɪɢɹ 5 ɦɝ/ɥ, ɫɬɚɛɢɥɢɡɚɬɨɪ ɉɗɂ ≥ 

10 ɦɝ/ɥ (ɪɚɫɬɜɨɪ № 5);  

 ɧɚɧɨɫɟɪɟɛɪɨ 40 ɦɝ/ɥ, ɛɨɪɝɢɞɪɢɞ ɧɚɬɪɢɹ 10 ɦɝ/ɥ, ɫɬɚɛɢɥɢɡɚɬɨɪ ɉȽɆȽ 

1,5 ɦɝ/ɥ (ɪɚɫɬɜɨɪ № 6); 

 ɧɚɧɨɫɟɪɟɛɪɨ 40 ɦɝ/ɥ, ɛɨɪɝɢɞɪɢɞ ɧɚɬɪɢɹ 10 ɦɝ/ɥ, ɫɬɚɛɢɥɢɡɚɬɨɪ ɉɗɂ 

10 ɦɝ/ɥ (ɪɚɫɬɜɨɪ № 7); 

2.2. Ɇɟɬɨɞɵ ɩɨɥɭɱɟɧɢя ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ 

ɇɚɧɨɱɚɫɬɢɰɵ ɫɟɪɟɛɪɚ, ɚ ɬɚɤɠɟ ɪɚɫɬɜɨɪɵ, ɢɯ ɫɨɞɟɪɠɚɳɢɟ, ɛɵɥɢ 

ɩɨɥɭɱɟɧɵ ɜ ɂɧɫɬɢɬɭɬɟ ɹɞɟɪɧɨɣ ɮɢɡɢɤɢ Ⱥɇ ɍɡɛɟɤɢɫɬɚɧɚ (ɝ. Ɍɚɲɤɟɧɬ) ɢ 

ɩɟɪɟɞɚɧɵ ɜ ɋɎɍ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
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Ɋɚɫɬɜɨɪɵ №№ 1-4 ɩɪɟɞɫɬɚɜɥɹɥɢ ɫɨɛɨɣ ɤɨɥɥɨɢɞɧɵɟ ɪɚɫɬɜɨɪɵ ɫɟɪɟɛɪɚ 

ɧɚ ɜɨɞɧɨɣ ɨɫɧɨɜɟ, ɩɨɥɭɱɟɧɧɵɟ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɦɟɬɨɞɨɦ [73]. Ɉɫɧɨɜɚ 

ɦɟɬɨɞɚ – ɞɜɭɯɷɥɟɤɬɪɨɞɧɚɹ ɭɫɬɚɧɨɜɤɚ, ɜ ɤɨɬɨɪɨɣ ɚɧɨɞ ɢ ɤɚɬɨɞ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ 

ɢɡ ɨɛɴɟɦɧɨɝɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɫɟɪɟɛɪɚ, ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɤɨɥɥɨɢɞɧɵɟ ɱɚɫɬɢɰɵ 

ɫɟɪɟɛɪɚ. ȼ ɤɚɱɟɫɬɜɟ ɚɧɨɞɚ ɢ ɤɚɬɨɞɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɜɟ ɩɨɥɢɪɨɜɚɧɧɵɟ 

ɫɟɪɟɛɪɹɧɵɟ ɩɥɚɫɬɢɧɵ (85 ɦɦ 20 ɦɦ 4 ɦɦ), ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɨ ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ 10 ɦɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ. ɗɥɟɤɬɪɨɞɵ ɩɨɝɪɭɠɚɥɢ ɜ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɭɸ 

ɹɱɟɣɤɭ, ɡɚɩɨɥɧɟɧɧɭɸ 500 ɦɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. ɗɥɟɤɬɪɨɥɢɡ ɩɪɨɜɨɞɢɥɢ 

ɜ ɬɟɱɟɧɢɟ 1 ɱɚɫɚ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 20-95 ɋ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ 

ɧɚɩɪɹɠɟɧɢɢ 20 ȼ. ɉɟɪɢɨɞɢɱɟɫɤɢ ɤɚɠɞɵɟ 30–300 ɫ ɩɨɥɹɪɧɨɫɬɶ ɩɨɫɬɨɹɧɧɨɝɨ 

ɬɨɤɚ ɦɟɠɞɭ ɷɥɟɤɬɪɨɞɚɦɢ ɢɡɦɟɧɹɥɢ ɢ ɢɧɬɟɧɫɢɜɧɨ ɩɟɪɟɦɟɲɢɜɚɥɢ, ɱɬɨɛɵ ɜ 

ɩɪɨɰɟɫɫɟ ɷɥɟɤɬɪɨɥɢɡɚ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɚɝɥɨɦɟɪɚɰɢɸ ɱɚɫɬɢɰ. ɋɢɧɬɟɡɢɪɨɜɚɧɧɵɟ 

ɪɚɫɬɜɨɪɵ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɯɪɚɧɢɥɢ ɜ ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɫɬɟɤɥɹɧɧɵɯ ɫɨɫɭɞɚɯ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɨɪɮɨɥɨɝɢɢ ɩɨɥɭɱɟɧɧɵɯ ɧɚɧɨɱɚɫɬɢɰ 

ɫɟɪɟɛɪɚ (ɪɢɫ. 4) ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɣ 

ɷɥɟɤɬɪɨɧɧɨɣ ɦɢɤɪɨɫɤɨɩɢɢ (ɌɗɆ) ɧɚ ɦɢɤɪɨɫɤɨɩɟ LEO-912-OMEGA (Ʉɚɪɥ 

ɐɟɣɫɫ, Ƚɟɪɦɚɧɢɹ). ɑɚɫɬɢɰɵ ɧɚɧɨɫɟɪɟɛɪɚ ɢɦɟɥɢ ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ ɫɨ 

ɫɪɟɞɧɢɦ ɞɢɚɦɟɬɪɨɦ 7 ± 3 ɧɦ (ɪɢɫ. 4). Ʉɨɧɰɟɧɬɪɚɰɢɹ ɧɚɧɨɱɚɫɬɢɰ ɢ ɢɨɧɨɜ 

ɫɟɪɟɛɪɚ ɜ ɪɚɫɬɜɨɪɚɯ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɧɟɣɬɪɨɧɧɨ-ɚɤɬɢɜɚɰɢɨɧɧɵɦ ɚɧɚɥɢɡɨɦ. 

 

 

Ɋɢɫɭɧɨɤ 4 – Ɇɨɪɮɨɥɨɝɢɹ ɧɚɧɨɱɚɫɬɢɰ, ɩɨɥɭɱɟɧɧɵɯ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ [73] 
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Ɋɚɫɬɜɨɪɵ №№5-7 ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɦɟɬɨɞɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɛɨɪɝɢɞɪɢɞɨɦ ɧɚɬɪɢɹ.  

ɂɡɴɹɬɨ 2 ɫɬɪɚɧɢɰɵ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɦɨɪɮɨɥɨɝɢɢ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ, ɩɨɥɭɱɟɧɧɵɯ 

ɛɨɪɝɢɞɪɢɞɧɵɦ ɦɟɬɨɞɨɦ (ɪɢɫ. 5), ɩɪɨɜɨɞɢɥɢ ɜ Ʌɚɛɨɪɚɬɨɪɢɢ ɷɥɟɤɬɪɨɧɧɨ-

ɫɬɪɭɤɬɭɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɐɄɉ ɋɎɍ ɧɚ ɷɥɟɤɬɪɨɧɧɨɦ ɦɢɤɪɨɫɤɨɩɟ JEOL 

JEM-2100 (əɩɨɧɢɹ). 

 

2.2. Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя ɚɧɬɢɦɢɤɪɨɛɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɚɫɬɜɨɪɨɜ 

Ɇɢɧɢɦɚɥɶɧɭɸ ɢɧɝɢɛɢɪɭɸɳɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ (ɆɂɄ) ɪɚɫɬɜɨɪɨɜ 

ɨɩɪɟɞɟɥɹɥɢ ɧɚ ɫɭɫɩɟɧɡɢɹɯ ɫɭɬɨɱɧɵɯ ɤɭɥɶɬɭɪ ɬɟɫɬɨɜɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ [74]. 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɫɭɫɩɟɧɡɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɫɬɟɪɢɥɶɧɭɸ 

ɩɪɨɛɢɪɤɭ ɜɧɨɫɢɥɢ 5 ɦɥ ɮɢɡɪɚɫɬɜɨɪɚ, ɜ ɤɨɬɨɪɵɣ ɩɨɦɟɳɚɥɢ 1-2 ɩɟɬɥɢ 

ɫɭɬɨɱɧɨɣ ɤɭɥɶɬɭɪɵ ɛɚɤɬɟɪɢɣ, ɜɵɪɚɳɟɧɧɵɯ ɧɚ ɫɤɨɲɟɧɧɨɦ ɩɢɬɚɬɟɥɶɧɨɦ ɚɝɚɪɟ, 

ɫ ɬɚɤɢɦ ɪɚɫɱɟɬɨɦ, ɱɬɨɛɵ ɬɢɬɪ ɫɭɫɩɟɧɡɢɢ ɫɨɫɬɚɜɢɥ1×108 ɤɥɟɬɨɤ ɜ 1 ɦɥ. 

Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ ɜɡɹɬɵ ɢɡ ɤɨɥɥɟɤɰɢɢ ɤɭɥɶɬɭɪ ɛɚɡɨɜɨɣ ɤɚɮɟɞɪɵ 

ɛɢɨɬɟɯɧɨɥɨɝɢɢ. 

Ɍɢɬɪ ɫɭɫɩɟɧɡɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɪɚɫɫɱɢɬɵɜɚɥɢ ɧɚ ɮɢɤɫɢɪɨɜɚɧɧɵɯ 

ɨɤɪɚɲɟɧɧɵɯ ɦɚɡɤɚɯ ɩɨ ɦɟɬɨɞɭ ȼɢɧɨɝɪɚɞɫɤɨɝɨ-Ȼɪɢɞɚ [75] ɦɟɬɨɞɨɦ ɩɪɹɦɨɣ 

ɦɢɤɪɨɫɤɨɩɢɢ ɧɚ ɦɢɤɪɨɫɤɨɩɟ AxioStar (CarlZeiss, Ƚɟɪɦɚɧɢɹ). Ɉɩɬɢɱɟɫɤɭɸ 

ɩɥɨɬɧɨɫɬɶ ɫɭɫɩɟɧɡɢɣ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɞɟɧɫɢɬɨɦɟɬɪɚ DEN-1 (Biosan, 

Ʌɚɬɜɢɹ), ɢ ɞɨɜɨɞɢɥɢ ɩɨ ɫɬɚɧɞɚɪɬɭ ɦɭɬɧɨɫɬɢ ɆɚɤɎɚɪɥɚɧɞɚ ɞɨ 0,5 ɟɞɢɧɢɰ, ɱɬɨ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 1×108 ɤɥɟɬɨɤ/ɦɥ. 

Мɟɬɨɞ ȼиɧɨɝɪɚɞɫкɨɝɨ-Ȼɪиɞɚ. ɏɨɪɨɲɨ ɨɛɟɡɠɢɪɟɧɧɨɟ ɩɪɟɞɦɟɬɧɨɟ 

ɫɬɟɤɥɨ ɩɨɦɟɳɚɸɬ ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɭɸ ɛɭɦɚɝɭ, ɧɚ ɤɨɬɨɪɨɣ ɨɬɦɟɱɚɸɬ ɤɜɚɞɪɚɬ 

ɩɥɨɳɚɞɶɸ 1 ɫɦ2. Ƚɨɬɨɜɹɬ ɫɭɫɩɟɧɡɢɸ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɡɚɬɟɦ ɧɚ ɩɪɟɞɦɟɬɧɨɟ 

ɫɬɟɤɥɨ ɧɚɧɨɫɹɬ ɦɢɤɪɨɩɢɩɟɬɤɨɣ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɦ ɢɫɫɥɟɞɭɟɦɨɣ 

ɫɭɫɩɟɧɡɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ (0,01 ɦɥ). Ɍɳɚɬɟɥɶɧɨ ɪɚɫɩɪɟɞɟɥɹɸɬ ɫɭɫɩɟɧɡɢɸ 

ɛɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɣ ɩɟɬɥɟɣ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɤɜɚɞɪɚɬɚ, ɨɬɦɟɱɟɧɧɨɝɨ ɧɚ 
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ɫɬɟɤɥɟ. ɉɪɟɩɚɪɚɬ ɩɨɞɫɭɲɢɜɚɸɬ ɧɚ ɜɨɡɞɭɯɟ, ɮɢɤɫɢɪɭɸɬ ɜ ɩɥɚɦɟɧɢ ɫɩɢɪɬɨɜɤɢ, 

ɨɤɪɚɲɢɜɚɸɬ ɜ ɬɟɱɟɧɢɟ 2 ɦɢɧ ɦɟɬɢɥɟɧɨɜɵɦ ɫɢɧɢɦ, ɩɪɨɦɵɜɚɸɬ ɜɨɞɨɣ ɢ 

ɨɫɭɲɚɸɬ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɨɣ. ɇɚ ɩɪɟɩɚɪɚɬ ɧɚɧɨɫɹɬ ɤɚɩɥɸ ɦɚɫɥɚ ɢ 

ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɫ ɢɦɦɟɪɫɢɨɧɧɵɦ ɨɛɴɟɤɬɢɜɨɦ. ɑɬɨɛɵ ɪɟɡɭɥɶɬɚɬ ɛɵɥ 

ɞɨɫɬɨɜɟɪɧɵɦ, ɩɨɞɫɱɟɬ ɱɢɫɥɚ ɤɥɟɬɨɤ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 

20 ɩɨɥɹɯ ɡɪɟɧɢɹ. ȼ ɦɚɡɤɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨ: ɜ 

ɰɟɧɬɪɟ ɢɯ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɟ, ɱɟɦ ɩɨ ɤɪɚɹɦ. ɉɨɷɬɨɦɭ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɩɨɞɫɱɟɬ ɩɨ ɞɢɚɦɟɬɪɭ ɦɚɡɤɚ, ɫɦɟɳɚɹ ɩɨɥɟ 

ɡɪɟɧɢɹ ɨɬ ɨɞɧɨɝɨ ɤɨɧɰɚ ɞɢɚɦɟɬɪɚ ɤ ɞɪɭɝɨɦɭ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɆɂɄ ɩɪɨɜɨɞɢɥɢ ɦɟɬɨɞɨɦ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɹ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɠɢɞɤɨɣ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ, Nutrient broth (HiMedia, 

ɂɧɞɢɹ). ȼ ɩɪɨɛɢɪɤɢ ɜɧɨɫɢɥɢ ɩɢɬɚɬɟɥɶɧɵɣ ɛɭɥɶɨɧ ɢ ɫɬɟɪɢɥɢɡɨɜɚɥɢ ɜ 

ɚɜɬɨɤɥɚɜɟ ɩɪɢ 121 ɋ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧ. ȼ ɫɬɟɪɢɥɶɧɵɣ ɛɭɥɶɨɧ ɜɧɨɫɢɥɢ 100 

ɦɤɥ ɫɭɫɩɟɧɡɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫ ɬɢɬɪɨɦ 108 ɤɥɟɬɨɤ ɜ 1 ɦɥ ɢ ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɨɛɴɟɦ ɢɫɫɥɟɞɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɨɧɰɟɧɬɪɚɰɢɣ. Ɉɛɳɢɣ ɨɛɴɟɦ ɜ ɩɪɨɛɢɪɤɟ ɞɨɜɨɞɢɥɢ ɫɬɟɪɢɥɶɧɵɦ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ ɪɚɫɬɜɨɪɨɦ ɞɨ ɞɨɫɬɢɠɟɧɢɹ 10 ɦɥ.  

Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɬɜɨɪɨɜ ɫɨɫɬɚɜɥɹɥɢ 5, 10, 15, 20, 50, 

100, 200 ɢ 400 ɦɥ/ɥ 

Ⱦɚɥɟɟ ɩɪɨɛɢɪɤɢ ɢɧɤɭɛɢɪɨɜɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 30ɋ. Ⱥɧɚɥɢɡɢɪɨɜɚɥɢ 

ɪɨɫɬ ɜ ɩɪɨɛɢɪɤɚɯ ɟɠɟɞɧɟɜɧɨ ɜ ɬɟɱɟɧɢɟ 3-ɯ ɫɭɬɨɤ. ɑɟɪɟɡ 1-2 ɞɧɹ ɜ ɩɪɨɛɢɪɤɚɯ 

ɛɵɥ ɜɢɞɟɧ ɪɟɡɭɥɶɬɚɬ – ɩɨɦɭɬɧɟɧɢɟ ɛɭɥɶɨɧɚ (ɪɢɫ.6), ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ ɨ 

ɩɪɨɞɨɥɠɟɧɢɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. ȼɢɡɭɚɥɶɧɨɟ ɨɬɫɭɬɫɬɜɢɟ 

ɪɨɫɬɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɨ ɨɛ ɢɧɝɢɛɢɪɨɜɚɧɢɢ 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɧɚɥɢɱɢɢ ɚɧɬɢɦɢɤɪɨɛɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɢ ɜ 3-ɯ ɩɨɜɬɨɪɧɨɫɬɹɯ. 
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Ɋɢɫɭɧɨɤ 6 – ɉɨɦɭɬɧɟɧɢɟ ɛɭɥɶɨɧɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɛɟɥɨɝɨ 

ɯɥɨɩɶɟɜɢɞɧɨɝɨ ɨɫɚɞɤɚ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɚɧɬɢɦɢɤɪɨɛɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɪɚɫɬɜɨɪɚ 

 

ȿɫɥɢ ɪɨɫɬ ɜ ɩɪɨɛɢɪɤɚɯ ɨɬɫɭɬɫɬɜɨɜɚɥ, ɩɪɨɜɨɞɢɥɢ ɜɵɫɟɜ ɧɚ 

ɚɝɚɪɢɡɨɜɚɧɧɭɸ ɩɢɬɚɬɟɥɶɧɭɸ ɫɪɟɞɭ Nutrient agar (HiMedia, ɂɧɞɢɹ), ɱɬɨɛɵ 

ɭɫɬɚɧɨɜɢɬɶ ɯɚɪɚɤɬɟɪ ɞɟɣɫɬɜɢɹ ɪɚɫɬɜɨɪɨɜ ɧɚ ɛɚɤɬɟɪɢɢ. ȼ ɫɥɭɱɚɟ 

ɜɨɡɨɛɧɨɜɥɟɧɢɹ ɪɨɫɬɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɧɚ ɩɢɬɚɬɟɥɶɧɨɦ ɚɝɚɪɟ ɜ ɨɬɫɭɬɫɬɜɢɢ 

ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɪɚɫɬɜɨɪɚ, ɯɚɪɚɤɬɟɪ ɞɟɣɫɬɜɢɹ ɨɰɟɧɢɜɚɥɢ ɤɚɤ 

ɛɚɤɬɟɪɢɨɫɬɚɬɢɱɟɫɤɢɣ (ɪɢɫ.7ɚ), ɟɫɥɢ ɪɨɫɬ ɧɟ ɜɨɡɨɛɧɨɜɥɹɥɫɹ – ɯɚɪɚɤɬɟɪ 

ɞɟɣɫɬɜɢɹ ɛɚɤɬɟɪɢɰɢɞɧɵɣ (ɪɢɫ.7ɛ). 

 

Ɋɢɫɭɧɨɤ 7 – ɉɪɢɦɟɪ ɛɚɤɬɟɪɢɨɫɬɚɬɢɱɟɫɤɨɝɨ (ɚ) ɢ ɛɚɤɬɟɪɢɰɢɞɧɨɝɨ (ɛ) ɞɟɣɫɬɜɢɹ 

ɢɫɩɵɬɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ 

 

Ʉɨɧɬɪɨɥɶɧɚɹ ɩɪɨɛɚ ɞɥɹ ɪɚɫɬɜɨɪɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɩɟɪɨɤɫɢɞ ɜɨɞɨɪɨɞɚ, 

(№1 ɢ №2) – ɪɨɫɬ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 3% ɪɚɫɬɜɨɪɚ ɩɟɪɨɤɫɢɞɚ 

ɜɨɞɨɪɨɞɚ (5, 10, 20 ɦɥ/ɥ) ɛɟɡ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ (ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ).  
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Ƚɥɚɜɚ 3. Ɋɟɡɭɥɶɬɚɬɵ 

ɂɡɴɹɬɨ 7 ɫɬɪɚɧɢɰ 
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ȼɵɜɨɞɵ 

 

1. Ɇɢɧɢɦɚɥɶɧɚɹ ɩɨɞɚɜɥɹɸɳɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɆɂɄ) ɪɚɫɬɜɨɪɚ 

ɧɚɧɨɫɟɪɟɛɪɚ ɫ 3% ɩɟɪɨɤɫɢɞɨɦ ɜɨɞɨɪɨɞɚ ɢ ɚɰɟɬɢɥɫɚɥɢɰɢɥɨɜɨɣ ɤɢɫɥɨɬɨɣ 

ɫɨɫɬɚɜɥɹɥɚ 15 ɦɥ/ɥ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɬɟɫɬɢɪɭɟɦɵɯ ɛɚɤɬɟɪɢɣ – E. coli, 

P. aeruginosa, B. mycoides ɢ M. luteus. ɍɜɟɥɢɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɟɪɨɤɫɢɞɚ 

ɜɨɞɨɪɨɞɚ ɞɨ 6% ɩɪɢɜɟɥɨ ɤ ɩɨɜɵɲɟɧɢɸ ɚɤɬɢɜɧɨɫɬɢ ɪɚɫɬɜɨɪɚ ɢ ɫɧɢɠɟɧɢɸ 

ɆɂɄ ɞɥɹ P. aeruginosa ɢ M. luteus ɞɨ 10 ɦɥ/ɥ. 

2. ɆɂɄ ɪɚɫɬɜɨɪɚ ɧɚɧɨɫɟɪɟɛɪɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ, ɫɨɫɬɚɜɢɥɚ 200 ɦɥ/ɥ ɞɥɹ M. luteus, B. mycoides ɢ P. aeruginosa, ɢ 400 

ɦɥ/ɥ – ɞɥɹ E. ɫoli. Ʉɨɦɛɢɧɚɰɢɹ ɪɚɫɬɜɨɪɚ ɧɚɧɨɫɟɪɟɛɪɚ ɫ ɞɢɝɢɞɪɨɤɜɟɪɰɢɬɢɧɨɦ 

ɧɟ ɩɪɢɜɟɥɚ ɤ ɭɫɢɥɟɧɢɸ ɚɧɬɢɦɢɤɪɨɛɧɵɯ ɫɜɨɣɫɬɜ. 

3. Ⱥɧɬɢɛɚɤɬɟɪɢɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ, ɩɨɥɭɱɟɧɧɵɯ 

ɛɨɪɝɢɞɪɢɞɧɵɦ ɦɟɬɨɞɨɦ, ɩɪɨɹɜɥɹɥɢɫɶ ɫɢɥɶɧɟɟ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɡɦɟɪɚ 

ɧɚɧɨɱɚɫɬɢɰ. Ɋɚɫɬɜɨɪɵ №6 ɢ №7, ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɫɫɬɚɧɨɜɢɬɟɥɹ 

ɢ ɫɪɟɞɧɢɦ ɪɚɡɦɟɪɨɦ ɧɚɧɨɱɚɫɬɢɰ ɫɟɪɟɛɪɚ ɨɤɨɥɨ 20 ɧɦ, ɨɤɚɡɵɜɚɥɢ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɨɟ ɚɧɬɢɛɚɤɬɟɪɢɚɥɶɧɨɟ ɞɟɣɫɬɜɢɟ, ɨɫɨɛɟɧɧɨ ɜ ɨɬɧɨɲɟɧɢɢ ɜɢɞɨɜ M. 

luteus ɢ E. ɫoli, ɞɥɹ ɤɨɬɨɪɵɯ ɆɂɄ ɫɨɫɬɚɜɢɥɚ 100 ɦɥ/ɥ. Ɋɚɫɬɜɨɪ №5, 

ɫɨɞɟɪɠɚɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɜ ɨɩɵɬɟ ɤɨɧɰɟɧɬɪɚɰɢɸ, ɜɨɫɫɬɚɧɨɜɢɬɟɥɢ ɢ 

ɧɚɧɨɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɨɤɨɥɨ 100 ɧɦ, ɩɨɞɚɜɥɹɥ ɪɨɫɬ ɬɨɥɶɤɨ B. mycoides, ɆɂɄ 

ɫɨɫɬɚɜɥɹɥɚ 200 ɦɥ/ɥ. 

4. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɞɟɣɫɬɜɢɟ ɢɫɩɵɬɭɟɦɵɯ ɪɚɫɬɜɨɪɨɜ ɧɚ 

ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɤɥɟɬɤɢ ɩɪɨɹɜɥɹɥɨɫɶ ɤɚɤ ɛɚɤɬɟɪɢɨɫɬɚɬɢɱɟɫɤɨɟ. 
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