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ɑɟɥɨɜɟɱɟɫɬɜɨ, ɝɟɧɢɚɥɶɧɨ ɪɟɲɢɜɲɟɟ ɩɪɨɛɥɟɦɭ ɷɧɟɪɝɨɜɵɪɚɛɨɬɤɢ ɱɟɪɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɞɢɨɚɤ-
ɬɢɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɧɟ ɩɪɨɞɭɦɚɥɨ ɨɞɧɨɣ ɞɟɬɚɥɢ – ɩɨɫɥɟɞɫɬɜɢɣ ɷɬɨɝɨ ɞɟɣɫɬɜɢɹ. Ⱥ ɨɧɢ ɜɟɫɶɦɚ ɫɟɪɶɟɡɧɵ. 

ɇɟ ɝɨɜɨɪɹ ɭɠɟ ɨ ɧɚɪɭɲɟɧɢɢ ɷɤɨɥɨɝɢɢ ɢ ɫɞɜɢɝɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɫɭɳɟɫɬɜɭɟɬ ɟɳɺ ɨɞɧɚ ɫɨɩɭɬ-
ɫɬɜɭɸɳɚɹ ɩɪɨɛɥɟɦɚ – ɧɚɤɨɩɥɟɧɢɟ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɨɬɯɨɞɨɜ. Ʉ ɪɚɞɢɨɚɤɬɢɜɧɵɦ ɨɬɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ ɧɟ 
ɩɨɞɥɟɠɚɳɢɟ ɞɚɥɶɧɟɣɲɟɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ, ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɧɢɟ ɪɚɞɢɨɧɭɤɥɢ-

ɞɨɜ ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɵɟ ɭɪɨɜɧɢ. Ƚɥɚɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɷɬɨɝɨ ɜɢɞɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ ɡɚ-
ɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɞɚɥɶɧɟɣɲɟɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɯ ɧɟɜɨɡɦɨɠɧɨ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɥɸɛɵɟ ɯɢɦɢɱɟɫɤɢɟ ɢ 

ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɬɢɯ ɜɟɳɟɫɬɜ. 
ɉɨɫɤɨɥɶɤɭ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶ ɧɟɥɶɡɹ ɭɧɢɱɬɨɠɢɬɶ, ɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɩɟɪɟɪɚɛɨɬɤɢ ɠɢɞɤɢɯ 
ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɨɬɯɨɞɨɜ ɩɨɡɜɨɥɹɸɬ ɨɫɭɳɟɫɬɜɢɬɶ ɥɢɲɶ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ 
ɨɬɯɨɞɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ ɨɱɢɳɟɧɧɨɣ ɞɨ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɜɨɞɵ. Ⱦɚɥɶɧɟɣɲɟɟ 
ɨɛɪɚɳɟɧɢɟ ɫ ɤɨɧɰɟɧɬɪɚɬɚɦɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɢɯ ɨɬɜɟɪɠɞɟɧɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜɟɱɧɨɟ ɯɪɚɧɟɧɢɟ ɜ ɫɩɟ-
ɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɨɝɢɥɶɧɢɤɚɯ. Ʉ ɬɨɦɭ ɠɟ, ɫɬɨɢɦɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɝɢɥɶɧɢɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 
ɫɚɦɭɸ ɛɨɥɶɲɭɸ ɞɨɥɸ ɨɬ ɫɬɨɢɦɨɫɬɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɨɛɪɚɳɟɧɢɹ ɫ ɪɚɞɢɨɚɤɬɢɜɧɵɦɢ ɫɬɨɤɚɦɢ. ɗɬɚ 
ɫɬɨɢɦɨɫɬɶ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɚ ɯɪɚɧɢɦɵɯ ɨɬɯɨɞɨɜ, ɤɨɬɨɪɵɣ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɨɛɭɫɥɨɜɥɟɧ ɨɛɟɦɨɦ ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɠɢɞɤɢɯ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɢɯ ɫɨɫɬɚɜɨɦ 

ɢ ɢɫɩɨɥɶɡɭɟɦɨɣ ɬɟɯɧɨɥɨɝɢɟɣ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɨɬɜɟɪɠɞɟɧɢɹ [1]. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ɦɢɪɚ ɲɢɪɨɤɨ ɪɚɡɜɢɜɚɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɫɨɡɞɚɧɢɸ 

ɫɨɪɛɟɧɬɨɜ ɧɨɜɨɝɨ ɤɥɚɫɫɚ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɜɟɳɟɫɬɜ ɛɢɨɝɟɧɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ (ɛɢɨɫɨɪɛɟɧɬɵ). ɇɚɩɪɢ-

ɦɟɪ, ɢɯ ɩɪɨɢɡɜɨɞɹɬ ɢɡ ɦɢɤɪɨɛɧɨɣ ɦɚɫɫɵ ɢɥɢ ɝɪɢɛɨɜ, ɹɜɥɹɸɳɢɯɫɹ ɨɬɯɨɞɚɦɢ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɩɪɟɞɵɞɭɳɢɯ ɪɚɛɨɬɚɯ ɛɵɥɢ ɢɡɭɱɟɧɵ ɫɨɪɛɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɡɢɬɧɵɯ ɦɚɬɟ-
ɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ ɜɢɞɚ Aspergillus niger ɢ ɧɚɧɨɱɚɫɬɢɰ ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ: ɬɢɬɚɧɚ, 
ɠɟɥɟɡɚ, ɦɟɞɢ ɢ ɚɥɸɦɢɧɢɹ [1-3]. Ɉɫɧɨɜɧɵɦɢ ɩɪɟɞɩɨɫɵɥɤɚɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɤɨɦɩɨɡɢɬɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɸɬɫɹ: 
 ɨɫɚɠɞɟɧɢɟ ɧɚɧɨɬɪɭɛɨɤ ɧɚ ɝɪɢɛɵ ɞɥɹ ɛɨɥɟɟ ɥɟɝɤɨɝɨ ɢɡɜɥɟɱɟɧɢɹ; 
 ɚɤɬɢɜɧɵɟ ɫɨɪɛɰɢɨɧɧɵɣ ɫɜɨɣɫɬɜɚ ɩɥɟɫɧɟɜɵɯ ɝɪɢɛɨɜ ɢ ɧɚɧɨɱɚɫɬɢɰ ɤɚɤ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɫɨɪɛɟɧɬɨɜ. 

Ɉɫɨɛɟɧɧɨ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɨɪɛɟɧɬɨɜ ɭɪɚɧɚ ɩɪɢɨɛɪɟɬɚɟɬ 
ɞɟɫɨɪɛɰɢɹ. Ⱦɟɫɨɪɛɰɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɜɟɳɟɫɬɜɚ  ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɟɟ ɡɧɚɱɟɧɢɟɦ ɜ ɤɚɠɞɨɣ ɨɛɴɟɦɧɨɣ ɮɚɡɟ. Ⱦɟɫɨɪɛɰɢɹ – ɩɪɨɰɟɫɫ, ɨɛɪɚɬɧɵɣ ɚɞɫɨɪɛɰɢɢ. Ⱦɥɹ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɨɪɛɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɫɨɪɛɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɡɚɝɪɹɡɧɟɧɢɹ, ɩɪɨɢɡɜɨɞɹɬ ɜ ɧɟɣɬɪɚɥɶ-
ɧɨɣ ɢɥɢ ɳɟɥɨɱɧɨɣ ɫɪɟɞɟ, ɜ ɤɚɱɟɫɬɜɟ ɞɟɫɨɪɛɚɬɚ ɛɵɥ ɩɪɢɦɟɧɟɧ ɪɚɫɬɜɨɪ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ 0.45ɝ ɧɚ 150 

ɦɥ ɜɨɞɵ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɨɜ ɛɵɥɨ ɜɵɛɪɚɧɨ 5 ɤɨɦɩɨɡɢɬɧɵɯ ɪɚɫɬɜɨɪɨɜ Aspergilius niger ɢ ɧɚɧɨɱɚ-
ɫɬɢɰ ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ.  ɂɫɯɨɞɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ ɫɨɫɬɚɜɥɹɥɚ 1200 ɦɤɝ/ɥ. ɋɨɞɟɪɠɚɧɢɹ ɭɪɚɧɚ ɜ 
ɜɨɞɟ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɫɨɪɛɰɢɢ ɢ ɞɟɫɨɪɛɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1 ɢ 2. 

 

Ɍɚɛɥɢɰɚ 1 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɫɨɪɛɰɢɢ ɪɚɫɬɜɨɪɨɦ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ (ɞɨ ɞɟɫɨɪɛɰɢɢ) 

Ʉɨɦɩɨɡɢɬɧɵɣ ɪɚɫɬɜɨɪ Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ, ɦɤɝ/ɥ 
Fe3O4@ Aspergilius niger 113,7 115,1 114,6 109,4 109,0 

AlOOH@ Aspergilius niger 69,8 69,2 68,4 67,2 66,7 

TiO@ Aspergilius niger 103,5 103,0 102,0 101,9 103,0 

CuO@ Aspergilius niger 110,8 113,5 113,8 112,4 111,5 

 

Ɍɚɛɥɢɰɚ 2 



 

 

 

 

 

 

ɋɟɤɰɢɹ 2: ɇɨɜɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɯɢɦɢɱɟɫɤɢɟ ɬɟɯɧɨɥɨɝɢɢ 
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Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɞɟɫɨɪɛɰɢɢ ɪɚɫɬɜɨɪɨɦ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ 
Ʉɨɦɩɨɡɢɬɧɵɣ ɪɚɫɬɜɨɪ Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ, ɦɤɝ/ɥ 
Fe3O4@ Aspergilius niger 1028,00 1017,00 1011,00 1012,00 1003,00 

AlOOH@ Aspergilius niger 481,60 485,40 478,80 478,40 482,80 

TiO@ Aspergilius niger 277,50 277,00 278,30 274,10 276,30 

CuO@ Aspergilius niger 802,20 796,80 797,80 796,60 798,90 

 

ɑɚɫɬɨ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɟɫɨɪɛɰɢɢ ɬɹɠɟɥɵɯ ɢ ɪɚɞɢɨɚɤɬɢɜɧɵɯ ɦɟɬɚɥɥɨɜ ɢɫɩɨɥɶɡɭɸɬ ɨɪɝɚɧɢɱɟ-
ɫɤɢɟ ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɬɟɥɢ. ɇɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɪɚɫɬɜɨɪɵ ɷɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɭɤ-
ɫɭɫɧɨɣ ɤɢɫɥɨɬɵ (ɗȾɌȺ). ɇɚɦɢ ɛɵɥɨ ɚɩɪɨɛɢɪɨɜɚɧɚ ɞɟɫɨɪɛɰɢɨɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ ɗȾɌȺ ɞɥɹ ɪɟɝɟɧɟɪɚ-
ɰɢɢ ɤɨɦɩɨɡɢɬɧɵɯ ɫɨɪɛɟɧɬɨɜ. 

ɉɪɨɜɟɞɟɧɢɟ ɞɟɫɨɪɛɰɢɢ ɪɚɫɬɜɨɪɚɦɢ (ɗȾɌȺ) ɩɨɤɚɡɚɥɨ, ɱɬɨ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɫɨɪɛɟɧɬɨɜ ɭɪɚɧɚ 
ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɗȾɌȺ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ 1-

ɩɪɨɰɟɧɬɧɵɦ (1ɝ/99ɦɥ) ɢ 5-ɩɪɨɰɟɧɬɧɵɦ (5ɝ/95ɦɥ) ɪɚɫɬɜɨɪɚɦɢ ɗȾɌȺ ɢ ɩɪɢɦɟɧɹɥɢɫɶ ɞɥɹ ɫɨɪɛɟɧɬɨɜ ɧɚ 
ɨɫɧɨɜɟ Aspergilius niger  ɢ ɧɚɧɨɱɚɫɬɢɰ ɨɤɫɢɞɨɜ ɦɟɞɢ ɢ ɬɢɬɚɧɚ. Ⱦɥɹ ɢɡɭɱɟɧɢɹ ɩɨɜɟɞɟɧɢɹ ɞɟɫɨɪɛɚɬɚ ɜ 
ɪɚɡɧɵɯ ɤɢɫɥɨɬɧɨ-ɲɟɥɨɱɧɵɯ ɨɛɫɬɚɧɨɜɤɚɯ, ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ ɪɚɫɬɜɨɪɵ: CuO@ Aspergilius 

niger (pH 6-7), CuO@ Aspergilius niger (pH 2-3), TiO@ Aspergilius niger (pH 2-3). 

ɂɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɨɰɟɫɫ ɞɟɫɨɪɛɰɢɢ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɩɪɨɬɟɤɚɥ ɜ ɪɚɫɬɜɨɪɟ ɫ ɧɚɧɨɱɚ-
ɫɬɢɰɚɦɢ ɨɤɫɢɞɚ ɦɟɞɢ ɩɪɢ ɜɟɥɢɱɢɧɟ pH 2-3, ɬɨ ɟɫɬɶ ɜ ɛɨɥɟɟ ɤɢɫɥɨɣ ɫɪɟɞɟ. Ɉɫɬɚɥɶɧɵɟ ɫɨɪɛɟɧɬɵ ɞɨɫɬɚ-
ɬɨɱɧɨ ɩɪɨɱɧɨ ɭɞɟɪɠɢɜɚɸɬ ɭɪɚɧ, ɱɬɨ ɩɪɟɩɹɬɫɬɜɭɟɬ ɩɪɨɰɟɫɫɭ ɞɟɫɨɪɛɰɢɢ. 

Ɍɚɛɥɢɰɚ 3 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɫɨɪɛɰɢɢ ɪɚɫɬɜɨɪɨɦ ɗȾɌȺ (ɞɨ ɞɟɫɨɪɛɰɢɢ) 

Ʉɨɦɩɨɡɢɬɧɵɣ ɪɚɫɬɜɨɪ Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ, ɦɤɝ/ɥ 
CuO@ Aspergilius niger (pH 6-7) 98,6 95,64 98,17 96,62 94,88 

CuO@ Aspergilius niger (pH 2-3) 37,75 36,5 37,73 34,12 34,5 

TiO@ Aspergilius niger (pH 2-3) 159,1 159,9 157,3 157,3 158,7 

 

Ɍɚɛɥɢɰɚ 4 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɞɟɫɨɪɛɰɢɢ ɪɚɫɬɜɨɪɨɦ ɗȾɌȺ 

Ʉɨɦɩɨɡɢɬɧɵɣ ɪɚɫɬɜɨɪ Ʉɨɧɰɟɧɬɪɚɰɢɹ ɭɪɚɧɚ, ɦɤɝ/ɥ 
CuO@ Aspergilius niger (pH 6-7) 52,13 51,68 51,26 51,05 53,76 

CuO@ Aspergilius niger (pH 2-3) 111 113,3 111,2 112,4 113,3 

TiO@ Aspergilius niger (pH 2-3) 101,8 99,52 103 96,74 94,12 

 

ɋɪɚɜɧɢɜɚɹ ɞɟɫɨɪɛɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɜɨɪɨɜ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫ-
ɬɜɨɪɚ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ ɝɨɪɚɡɞɨ ɷɮɮɟɤɬɢɜɧɟɟ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɟɫɨɪɛɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɪɚɫɬɜɨɪɨɜ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ ɢ ɗȾɌȺ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ.1.  

 

 
Ɋɢɫ. 1. Ⱦɟɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɜɨɪɨɜ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ ɢ ɗȾɌȺ, % 
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ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɞɟɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ ɜɨ ɦɧɨɝɨ ɪɚɡ 
ɩɪɟɜɨɫɯɨɞɢɬ ɞɟɫɨɪɛɰɢɨɧɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɜɨɪɚ ɗȾɌȺ. Ɍɚɤɠɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨ ɞɟɫɨɪɛɚɬ ɩɪɨɹɜɥɹɟɬ ɫɟɛɹ ɜ ɪɚɫɬɜɨɪɚɯ ɫ ɧɚɧɨɱɚɫɬɢɰɚɦɢ ɨɤɫɢɞɚ ɠɟɥɟɡɚ, ɝɞɟ ɟɝɨ ɞɟɫɨɪɛɰɢ-

ɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 85%. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɧɨɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɨɛɥɚɞɚɸɬ ɦɚɝɧɢɬɧɵɦɢ ɫɜɨɣɫɬ-
ɜɚɦɢ, ɱɬɨ ɞɚɺɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɷɬɢɦ ɱɚɫɬɢɰɚɦ ɩɪɢ ɢɯ ɢɡɜɥɟɱɟɧɢɢ ɢɡ ɜɨɞɧɨɣ ɫɪɟɞɵ, ɚ 
ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɜɬɨɪɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɦɩɨɡɢɬɧɵɟ ɫɨɪɛɟɧɬɵ ɥɟɝɤɨ ɩɨɞɜɟɪɝɚɸɬɫɹ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɬɜɨɪɚɦɢ ɤɚɪɛɨɧɚ-
ɬɨɜ. Ⱦɚɧɧɵɣ ɮɚɤɬ ɝɨɜɨɪɢɬ ɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɦɩɨɡɢɬɧɵɯ ɫɨɪɛɟɧɬɨɜ 
ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɞɧɵɯ ɫɪɟɞ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨ ɜɫɟɦ ɦɢɪɟ ɜɧɟɞɪɹɟɬɫɹ ɤɨɧɰɟɩɰɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɯ ɜɵɛɨɪɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ 

ɫɪɟɞɵ ɢ ɞɥɹ ɱɟɥɨɜɟɤɚ. ȼɜɨɞɹɬɫɹ ɩɨɧɹɬɢɹ – ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɨɰɟɧɤɚ, ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɦɚɬɟɪɢɚɥɚ (ɀɐɆ), 

ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɦɚɬɟɪɢɚɥɨɜ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɡɚɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɰɟɥɟ-
ɫɨɨɛɪɚɡɧɵɣ ɜɵɛɨɪ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɞɪ.. ȼ ɪɚɦɤɚɯ ɜɫɟɦɢɪɧɨɣ ɤɨɧɰɟɩɰɢɢ «ɍɫɬɨɣɱɢɜɨɝɨ 
ɪɚɡɜɢɬɢɹ» ɪɟɲɚɟɬɫɹ ɡɚɞɚɱɚ  ɮɨɪɦɢɪɨɜɚɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɦɢɪɨɜɨɡɡɪɟɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ ɝɥɨɛɚɥɶɧɵɯ ɢ 

ɱɚɫɬɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ ɱɟɥɨɜɟɤɚ. ɗɬɚ ɩɨɡɢɰɢɹ ɨɩɪɟɞɟɥɟɧɚ  ɜ ɦɟɠɞɭɧɚɪɨɞ-
ɧɵɯ ɫɬɚɧɞɚɪɬɚɯ ɫɟɪɢɢ ɂɋɈ (ISO) 14000 «ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬɜɨɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» ɢ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɫɬɚɧɞɚɪɬɚɦɢ ɂɋɈ 14040 –14044, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ ɧɚ ɷɤɨɥɨɝɢɱɟɫɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤ-
ɰɢɢ. ɉɪɢ ɷɬɨɦ ɚɤɰɟɧɬ ɞɟɥɚɟɬɫɹ ɧɚ ɪɟɲɟɧɢɟ ɨɫɧɨɜɧɵɯ, ɝɥɨɛɚɥɶɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ - ɪɟɫɭɪ-
ɫɨɫɛɟɪɟɠɟɧɢɟ ɢ  ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ.   

Ʉɚɤ  ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɬɚɤ  ɢ ɪɟɫɬɚɜɪɚɰɢɹ ɫɨɩɪɹɠɟɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɨ 
ɩɪɢɪɨɞɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɜ ɛɨɥɶɲɟɣ ɢɥɢ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɛɥɚɝɨɩɪɢɹɬɧɵ ɱɟɥɨɜɟɤɭ 
ɢ ɧɟ ɨɞɢɧɚɤɨɜɨ ɜɥɢɹɸɬ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɤɚɤ ɡɚ ɫɱɟɬ ɢɡɴɹɬɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɬɚɤ ɢ ɩɪɢɜ-
ɧɟɫɟɧɢɹ ɜ ɧɟɺ  ɡɚɝɪɹɡɧɢɬɟɥɟɣ. ɉɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɟɞɩɨɥɚɝɚɟɬ ɞɨɛɵɱɭ ɢ ɩɟɪɟ-
ɪɚɛɨɬɤɭ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ, ɩɨɬɪɟɛɥɟɧɢɟ ɷɧɟɪɝɢɢ, ɜɨɞɵ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɨ ɩɪɨɢɫɯɨɞɢɬ ɢɫɬɨɳɟɧɢɟ 
ɪɟɫɭɪɫɨɜ, ɭɧɢɱɬɨɠɟɧɢɟ ɷɤɨɫɢɫɬɟɦ, ɥɚɧɞɲɚɮɬɨɜ, ɩɪɨɰɟɫɫ  ɡɚɝɪɹɡɧɟɧɢɟ ɫɪɟɞɵ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ 

ɤɥɢɦɚɬɚ ɧɚ ɩɥɚɧɟɬɟ, ɨɛɪɚɡɨɜɚɧɢɸ ɨɡɨɧɨɜɵɯ ɞɵɪ; ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ  ɦɨɠɟɬ ɩɪɟɜɪɚɳɚɬɶ ɩɥɨɞɨɪɨɞ-
ɧɵɟ ɡɟɦɥɢ ɢ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɟ ɥɚɧɞɲɚɮɬɵ ɜ ɩɭɫɬɵɧɢ. ɗɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɡɞɨɪɨɜɶɟ ɥɸ-

ɞɟɣ ɢ ɤɨɫɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ ɜɵɛɪɚɬɶ ɷɮɮɟɤɬɢɜɧɵɟ ɦɚɬɟɪɢɚɥɵ 

ɧɟ ɬɨɥɶɤɨ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɷɫɬɟɬɢɱɟɫɤɨɣ, ɧɨ ɢ ɫ ɷɤɨɥɨɝɢɱɟɫɤɨɣ  ɬɨɱɤɢ ɡɪɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢ-

ɦɚ  ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɢ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɡɚ-
ɳɢɬɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɭɠɧɨ, ɩɪɢɧɢɦɚɹ ɪɟɲɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɚ, 
ɭɦɟɬɶ ɨɰɟɧɢɬɶ  ɩɪɹɦɵɟ ɢ ɤɨɫɜɟɧɧɵɟ  ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ  ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ  ɱɟɥɨɜɟɤɚ ɫ ɷɤɨɥɨɝɢ-

ɱɟɫɤɢɯ ɩɨɡɢɰɢɣ.  

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɷɤɨɥɨɝɢɱɟɫɤɨɣ  ɨɰɟɧɤɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪ-
ɬɨɜ ɂɋɈ – 14000 ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɦɢ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɚɧɚɥɢɡɢɪɭɸɬɫɹ  ɫɜɹɡɚɧɧɵɟ ɫ ɧɢɦɢ ɧɚɝɪɭɡ-
ɤɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ  ɫɪɟɞɭ ɩɨ  ɠɢɡɧɟɧɧɨɦɭ  ɰɢɤɥɭ ɦɚɬɟɪɢɚɥɚ.  ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ  ɭɱɢɬɵɜɚɟɬɫɹ 
ɜɥɢɹɧɢɟ ɧɟ ɬɨɥɶɤɨ ɫɚɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɨ ɢ ɩɪɨɰɟɫɫɨɜ ɟɝɨ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ ɨɬ ɞɨɛɵɱɢ ɫɵɪɶɹ ɞɥɹ ɟɝɨ 


