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ɄɈɊɊɈɁɂɈɇɇɈȿ ɉɈȼȿȾȿɇɂȿ ɇȿɄɈɌɈɊЫХ ɆȿɌАɅɅɈȼ ɂ ɋɉɅАȼɈȼ ȼ 
ɉɊȿɋɇЫХ ɉɊɂɊɈȾɇЫХ ȼɈȾАХ 
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Иɧɫɬɢɬɭɬ ɤɚɬɚɥɢɡɚ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ ɢɦ. ɚɤɚɞ.Ɇ.ɇɚɝɢɟɜɚ 
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3Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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Ȼɵɥɚ ɢɫɫɥɟɞɨɜɚɧɚ ɤɨɪɪɨɡɢɹ ɦɟɞɢ, ɥɚɬɭɧɢ 68, ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ Ⱦ16, ɫɬɚɥɢ Сɬ3 ɜ 

ɩɪɢɪɨɞɧɵɯ ɩɪɟɫɧɵɯ ɜɨɞɚɯ Ⱥɡɟɪɛɚɣɞɠɚɧɚ.  Пɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, 

ɱɬɨ ɫɤɨɪɨɫɬɢ ɤɨɪɪɨɡɢɢ ɦɟɞɢ ɢ ɫɩɥɚɜɨɜ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɩɪɢɪɨɞɧɵɯ ɪɟɱɧɵɯ ɜɨɞɚɯ ɜ 
ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɹɯ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɸɬɫɹ, ɧɨ ɜ ɞɚɥɶɧɟɣɲɟɦ 
ɢɯ ɫɤɨɪɨɫɬɢ ɤɨɪɪɨɡɢɢ ɢɦɟɸɬ ɬɟɧɞɟɧɰɢɸ ɤ ɭɜɟɥɢɱɟɧɢɸ, ɤɨɬɨɪɭɸ ɚɜɬɨɪɵ ɫɜɹɡɵɜɚɸɬ ɫ 
ɪɚɡɪɭɲɟɧɢɟɦ ɡɚɳɢɬɧɨɣ ɩɥёɧɤɢ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ. Сɬɚɥɶ ɜ ɩɹɬɢ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɪɟɱɧɵɯ 
ɜɨɞɚɯ ɬɚɤɠɟ ɤɨɪɪɨɞɢɪɭɟɬ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ, ɧɨ ɩɨɫɥɟ 72 ɱɚɫɨɜ ɟɟ ɫɤɨɪɨɫɬɶ 
ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɢ ɧɟ ɢɦɟɟɬ ɬɟɧɞɟɧɰɢɸ ɤ ɭɜɟɥɢɱɟɧɢɸ. 

Кɥɸчɟɜыɟ ɫɥɨɜɚ: ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ, ɤɨɪɪɨɡɢɹ, ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ, ɰɜɟɬɧɵɟ 
ɦɟɬɚɥɥɵ, ɚɧɢɨɧɵ ɢ ɤɚɬɢɨɧɵ. 
    

ȼȼȿȾȿɇɂȿ 

 

          ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ⱥɡɟɪɛɚɣɞɠɚɧɫɤɨɣ 
ɪɟɫɩɭɛɥɢɤɢ ɫɨɨɪɭɠɟɧɵ ɩɪɢɦɟɪɧɨ 139 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɂɡ 
ɧɢɯ 61 ɢɦɟɸɬ ɜɨɞɨɟɦɤɨɫɬɶ ɫɜɵɲɟ 1 ɦɥ.ɦ3

 ɢ 

ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ 
ɛɨɥɶɲɟ ɱɟɦ 30 ɥɟɬ, ɚ Ɇɢɧɝɟɱɚɭɪɫɤɚɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫɜɵɲɟ 60 ɥɟɬ 
ɛɟɫɩɪɟɪɵɜɧɨ ɜɵɪɚɛɚɬɵɜɚɟɬ ɷɥɟɤɬɪɨ- 

ɷɧɟɪɝɢɸ ɞɥɹ ɧɭɠɞ  ɪɟɫɩɭɛɥɢɤɢ. ɇɟɫɦɨɬɪɹ 
ɧɚ ɬɨ, ɱɬɨ ɷɬɢ ɫɨɨɪɭɠɟɧɢɹ ɢɝɪɚɸɬ 
ɨɝɪɨɦɧɭɸ ɪɨɥɶ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɷɧɟɪɝɟɬɢ- 

ɱɟɫɤɨɣ  ɢ ɩɢɳɟɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɬɪɚɧɵ, 

ɨɧɢ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɹɜɥɹɸɬɫɹ ɩɨɬɟɧ- 

ɰɢɚɥɶɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɩɪɢɪɨɞɧɵɯ ɢ ɬɟɯɧɨɝɟɧɧɵɯ ɨɩɚɫɧɨɫɬɟɣ, ɤ 
ɩɨɫɥɟɞɧɢɦ ɨɬɧɨɫɢɬɫɹ  ɤɨɪɪɨɡɢɹ ɦɟɬɚɥɥɢ- 

ɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ  ɢ ɭɫɬɪɨɣɫɬɜ. ɉɪɢ  
ɫɨɨɪɭɠɟɧɢɢ  ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭ- 

ɠɟɧɢɣ (Ƚɋ)  ɨɫɧɨɜɧɵɦ ɫɬɪɨɢɬɟɥɶɧɵɦ 
ɦɚɬɟɪɢɚɥɨɦ ɹɜɥɹɸɬɫɹ ɭɝɥɟɪɨɞɢɫɬɵɟ ɫɬɚɥɢ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧ, ɤɨɬɨɪɵɟ ɩɪɢ ɜɵɫɨɤɨɣ 
ɜɥɚɠɧɨɫɬɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɦ  ɧɚɩɪɹɠɟɧɢɢ 
ɩɨɞɜɟɪɝɚɸɬɫɹ ɢɧɬɟɧɫɢɜɧɨɣ ɤɨɪɪɨɡɢɢ. 

Ʉɪɨɦɟ ɫɩɥɚɜɨɜ ɠɟɥɟɡɚ ɜ ɧɟɤɨɬɨɪɵɯ 
ɫɨɨɪɭɠɟɧɢɹɯ, ɨɫɨɛɟɧɧɨ ɝɢɞɪɨɷɥɟɤɬɪɨ- 

ɫɬɚɧɰɢɹɯ (Ƚɗɋ),  ɢɫɩɨɥɶɡɭɸɬ ɦɟɞɶ, 

ɚɥɸɦɢɧɢɣ ɢ ɢɯ ɫɩɥɚɜɵ, ɤɨɪɪɨɡɢɨɧɧɚɹ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɨɬɨɪɵɯ ɢɦɟɟɬ ɧɟɦɚɥɨɜɚɠɧɨɟ 
ɡɧɚɱɟɧɢɟ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɯɨɬɹ 
ɪɟɱɧɵɟ ɜɨɞɵ ɢɦɟɸɬ ɫɥɚɛɭɸ ɷɥɟɤɬɪɨ- 

ɩɪɨɜɨɞɧɨɫɬɶ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɨɧɢ ɫɱɢɬɚɸɬɫɹ 
ɷɥɟɤɬɪɨɥɢɬɚɦɢ, ɜ ɤɨɬɨɪɨɦ ɦɟɬɚɥɥɵ 
ɤɨɪɪɨɞɢɪɭɸɬ ɩɨɞ ɜɥɢɹɧɢɟɦ  ɦɨɥɟɤɭɥɹɪɧɨɝɨ 
ɤɢɫɥɨɪɨɞɚ ɢ ɧɟɤɨɬɨɪɵɯ ɚɧɢɨɧɨɜ, ɬɚɤɢɯ ɤɚɤ 
Cl

-
, SO4

-2
, HCO3

-
 ɢ ɞɪ, ɭɱɚɫɬɢɟ ɤɨɬɨɪɵɯ ɜ 

ɚɧɨɞɧɨɦ ɩɪɨɰɟɫɫɟ ɪɚɫɬɜɨɪɟɧɢɹ ɨɞɧɨɡɧɚɱɧɨ 
ɞɨɤɚɡɚɧɨ ɜ ɤɢɫɥɵɯ, ɳɟɥɨɱɧɵɯ [1] ɢ 
ɧɟɣɬɪɚɥɶɧɵɯ [2] ɪɚɫɬɜɨɪɚɯ. Ʉɨɪɪɨɡɢɨɧɧɨɟ ɢ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɟ ɩɨɜɟɞɟɧɢɟ ɭɝɥɟɪɨɞɢɫ- 

ɬɵɯ ɫɬɚɥɟɣ ɢ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ, ɜ 
ɨɫɧɨɜɧɨɦ ɢɫɫɥɟɞɨɜɚɥɢɫɶ  ɜ ɞɨɫɬɚɬɨɱɧɨ 
ɫɢɥɶɧɵɯ ɷɥɟɤɬɪɨɥɢɬɚɯ ɫ ɪɚɡɥɢɱɧɵɦɢ 
ɡɧɚɱɟɧɢɹɦɢ pH ɢ ɷɬɢɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ 
ɩɨɫɜɹɳɟɧɨ ɨɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ 

ɧɟɜɨɡɦɨɠɧɨ ɩɟɪɟɱɢɫɥɢɬɶ. Ʉɨɪɪɨɡɢɢ ɫɩɥɚ- 

ɜɨɜ ɦɟɞɢ ɜ ɭɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɫɜɹɳɟɧɨ 
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ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ, ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɲɟɭɤɚɡɚɧɧɵɦɢ ɫɩɥɚɜɚɦɢ, ɧɟ 
ɫɱɢɬɚɹ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɟ ɪɚɛɨɬɵ ȼ.ȼ.Ʌɨ- 

ɫɟɜɚ ɢ ɫɨɬɪ.[3,4], ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 
ɫɢɥɶɧɨɤɢɫɥɵɯ ɪɚɫɬɜɨɪɚɯ ɢ ɜ ɷɬɢɯ ɪɚɛɨɬɚɯ, ɜ 
ɨɫɧɨɜɧɨɦ ɨɛɫɭɠɞɚɥɢɫɶ ɦɟɯɚɧɢɡɦɵ 
ɪɚɫɬɜɨɪɟɧɢɹ ɦɟɬɚɥɥɚ, ɚ ɬɚɤɠɟ ɤɨɦɩɨɧɟɧɬɨɜ 
ɫɩɥɚɜɚ [5]. Ɋɚɛɨɬɵ ɩɨ ɤɨɪɪɨɡɢɨɧɧɨɦɭ 
ɩɨɜɟɞɟɧɢɸ ɷɬɢɯ ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ ɜ  

ɩɪɟɫɧɵɯ ɩɪɢɪɨɞɧɵɯ ɜɨɞɚɯ ɜ ɥɢɬɟɪɚɬɭɪɟ 
ɩɨɱɬɢ ɧɟ ɜɫɬɪɟɱɚɸɬɫɹ, ɚ ɜ ɢɦɟɸɳɢɟɫɹ  
ɪɚɛɨɬɚɯ ɨɛɫɭɠɞɚɸɬɫɹ ɩɪɨɛɥɟɦɵ ɢɧɝɢɛɢ- 

ɪɨɜɚɧɢɹ ɤɨɪɪɨɡɢɢ [6]. 
          ɇɚɫɬɨɹɳɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ 
ɤɨɪɪɨɡɢɨɧɧɨɦɭ ɩɨɜɟɞɟɧɢɟ ɭɝɥɟɪɨɞɢɫɬɨɣ 
ɫɬɚɥɢ, ɦɟɞɢ, ɥɚɬɭɧɢ ɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ  

ɜ ɩɪɢɪɨɞɧɵɯ ɜɨɞɚɯ, ɜɡɹɬɵɯ ɢɡ ɪɚɡɥɢɱɧɵɯ 
ɪɟɤ ɪɟɫɩɭɛɥɢɤɢ.  

 

ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇȺə ɑȺɋɌɖ 

          

          Ʉɨɪɪɨɡɢɨɧɧɵɟ ɨɩɵɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ 
ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. Ɉɛɪɚɡɰɵ ɫɬɚɥɢ, 

ɦɟɞɢ, ɥɚɬɭɧɢ ɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɫɩɥɚɜɚ Ⱦ16 

ɢɡɝɨɬɨɜɥɟɧɵ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɟ ɫ 
ɪɚɛɨɱɟɣ ɩɥɨɳɚɞɶɸ ɨɤɨɥɨ 10 ɫɦ2

. 

ɉɪɢɝɨɬɨɜɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɩɨɫɥɟ ɫɬɚɧɞɚɪɬ- 

ɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɜɢɧɱɢɜɚɥɢ ɜɨ 

ɜɪɚɳɚɸɳɭɸ ɱɚɫɬɶ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

ɢ ɜɜɨɞɢɥɢ ɜ ɤɨɪɪɨɡɢɨɧɧɭɸ ɫɪɟɞɭ. ɉɨɫɥɟ 
ɤɨɪɪɨɡɢɢ ɨɛɪɚɡɰɵ ɢɡɜɥɟɤɚɥɢ ɢɡ ɪɚɫɬɜɨɪɚ, 

ɩɪɨɦɵɜɚɥɢ ɜɨɞɨɣ, ɡɚɬɟɦ ɨɛɪɚɛɚɬɵɜɚɥɢ ɜ 
ɢɧɝɢɛɢɪɨɜɚɧɧɨɣ ɤɢɫɥɨɬɟ ɞɥɹ ɭɞɚɥɟɧɢɹ 
ɩɪɨɞɭɤɬɨɜ ɤɨɪɪɨɡɢɢ. Ɉɛɪɚɛɨɬɚɧɧɵɟ 
ɩɨɞɨɛɧɵɦ ɨɛɪɚɡɨɦ ɨɛɪɚɡɰɵ ɩɪɨɦɵɜɚɥɢ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɜɵɫɭɲɢɜɚɥɢ 

ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɨɣ ɢ ɩɨɦɟɳɚɥɢ ɜ 
ɷɤɫɢɤɚɬɨɪ. Ɂɚɬɟɦ, ɫɩɭɫɬɹ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ  
ɜɡɜɟɲɢɜɚɥɢ ɢɯ ɧɚ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɜɟɫɚɯ ɫ 

ɬɨɱɧɨɫɬɶɸ 2•10
-4

 ɝ ɢ ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɪɪɨɡɢɨɧɧɨɣ ɩɨɬɟɪɢ ɜɵɱɢɫɥɹɥɢ ɫɤɨɪɨɫɬɶ 
ɤɨɪɪɨɡɢɢ ɩɨ ɢɡɜɟɫɬɧɨɣ ɮɨɪɦɭɥɟ: 

S

m
K





  

ɝɞɟ Ʉ-ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ, m -

ɩɨɬɟɪɹ ɦɚɫɫɵ, τ - ɜɪɟɦɹ ɨɩɵɬɚ, S-ɩɥɨɳɚɞɶ 
ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ. 

Ʉɨɪɪɨɡɢɨɧɧɵɟ ɨɩɵɬɵ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ 
ɫɧɚɱɚɥɚ 3, 6, 12, 24 ɱɚɫɨɜ, ɚ ɡɚɬɟɦ 3, 5, 10 

ɫɭɬɨɤ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫɨ 
ɫɤɨɪɨɫɬɶɸ ɜɪɚɳɟɧɢɹ ɨɛɪɚɡɰɚ 1270 ɨɛ/ɦɢɧ. 
ȼɵɛɨɪ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɬɨɦ, ɱɬɨ ɩɨɱɬɢ ɜɫɟ Ƚɋ 

ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɫɢɥɶɧɨɝɨ 
ɬɟɱɟɧɢɹ ɢ ɞɚɜɥɟɧɢɹ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ.   

 

                                                 ɈȻɋɍɀȾȿɇɂȿ ɊȿɁɍɅɖɌȺɌɈȼ 

      

          Ɉɫɧɨɜɧɵɦɢ ɜɨɞɧɵɦɢ ɚɪɬɟɪɢɹɦɢ 
Ɋɟɫɩɭɛɥɢɤɢ ɹɜɥɹɸɬɫɹ ɪɟɤɢ Ʉɭɪɚ ɢ Ⱥɪɚɤɫ. 

ɗɬɢ ɪɟɤɢ,  ɨɫɨɛɟɧɧɨ Ʉɭɪɚ, ɢɧɬɟɧɫɢɜɧɨ 
ɡɚɝɪɹɡɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɦɢ ɨɬɯɨɞɚɦɢ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɯɚɪɚɤ- 

ɬɟɪɚ. ɉɨɷɬɨɦɭ ɫɜɟɞɟɧɢɹ  ɨɛ ɢɨɧɧɨɦ ɫɨɫɬɚɜɟ 
ɷɬɢɯ ɪɟɤ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  

          ȼ ɬɚɛɥ. 1 ɢ 2 ɩɪɢɜɟɞɟɧɵ ɯɢɦɢɱɟɫɤɢɣ 

ɫɨɫɬɚɜ ɢ ɧɟɤɨɬɨɪɵɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɜɨɞ, ɜɡɹɬɵɯ ɢɡ ɭɤɚɡɚɧɧɵɯ ɪɟɤ*
 

ɩɨ ȽɈɋɌ-ɭ  ɞɥɹ ɩɢɬɶɟɜɨɣ ɜɨɞɵ ɢ 
ɢɫɬɨɱɧɢɤɨɜ. ȼ ɬɚɛɥ.1 ɩɪɢɜɟɞɟɧɵ ɞɚɧɧɵɟ 
ɞɥɹ Ʉɭɪɢɧɫɤɨɣ ɜɨɞɵ, ɜɡɹɬɨɣ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɢ ɩɨɫɥɟ ɜɩɚɞɟɧɢɹ ɧɚ 

ɥɨɩɚɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ.  
 

Ɍɚɛл. 1. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɨɜ ɨɛɪɚɡɰɚ ɜɨɞɵ, ɜɡɹɬɨɣ ɢɡ Ɇɢɧɝɟɱɚɭɪɫɤɨɝɨ       
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɢ ɩɨɫɥɟ ɜɩɚɞɟɧɢɹ ɧɚ ɥɨɩɚɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨ  ȽɈɋɌ-ɭ2874-82 

 

ɇɨɦɟɪ 
 

ɇɚɡɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

ȽɈɋɌ 2874-

82           

“ɉɢɬɶɟɜɚɹ 
ɜɨɞɚ” 

Ɋɟɡɭɥɶɬɚɬɵ 

Ⱦɨ 
ɜɩɚɞɟɧɢɹ 

ɉɨɫɥɟ 
ɜɩɚɞɟɧɢɹ 

1 Ɂɚɩɚɯ ɩɪɢ 20
0
C ɛɚɥɥ ≤2 1 0 
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2 ɐɜɟɬɧɨɫɬɶ ɫɬɟɩɟɧɶ ≤20 11.7 8.3 

3 Ɇɭɬɧɨɫɬɶ ɦɝ/ɥ ≤1.5 10.3 0.74 

4 pH ȿɞɢɧɢɰɚ pH 6-9 6.9 6.6 

5 
ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɩɪɢ 

20
0
C 

ɦɤɋ/ɫɦ ≤1500 536 518 

6 Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ ɦɦɨɥɶ/ɥ ≤7 3.9 3.9 

7 Ʉɚɪɛɨɧɚɬɧɚɹ ɠɟɫɬɤɨɫɬɶ ɦɦɨɥɶ/ɥ ≤7 2.6 2.5 

8 Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɦɝ/ɥ ≤1000 370.1 361.3 

9 ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɦɝ/ɥ ≤1000 291 285 

10 Ʉɚɥɶɰɢɣ(Ca
2+

) ɦɝ/ɥ ≤100 56.1 54.1 

11 Ɇɚɝɧɢɣ (Mg
2+

) ɦɝ/ɥ ≤50 13.4 14.6 

12 ɇɚɬɪɢɣ+KɚɥɢɣNa
+
+K

+
) ɦɝ/ɥ ≤200(Na) 28.1 26.0 

13 Ƚɢɞɪɨɤɚɪɛɨɧɚɬɵ(HCO3
-
) ɦɝ/ɥ 30-400 158.6 152.5 

14 ɋɭɥɶɮɚɬɵ(SO4
2-

) ɦɝ/ɥ ≤500 88 84 

15 ɏɥɨɪɢɞɵ(Cl
-
) ɦɝ/ɥ ≤350 22.7 24.1 

16 Ⱥɡɨɬ ɚɦɦɨɧɢɹ(N-NH4
+
) ɦɝ/ɥ ≤2 0.04 0.02 

17 ɇɢɬɪɚɬɵ(NO3
-
) ɦɝ/ɥ ≤45 3.23 6.05 

18 ɇɢɬɪɢɬɵ(NO2
-
) ɦɝ/ɥ ≤0.1 0.004 0.01 

 

ɋɪɚɜɧɟɧɢɟ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨɤɚɡɵɜɚɟɬ,  ɱɬɨ 
ɜɨɞɚ ɩɨ ɫɜɨɟɦɭ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ 
ɩɨɥɧɨɫɬɶɸ ɨɬɜɟɱɚɟɬ  ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜ- 

ɥɹɟɦɵɦ ɤ ɩɢɬɶɟɜɨɣ ɜɨɞɟ ɩɨ ɭɤɚɡɚɧɧɨɦɭ 
ɫɬɚɧɞɚɪɬɭ. ɂɦɟɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ 
ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, 

ɤɨɬɨɪɵɟ ɧɟɢɡɛɟɠɧɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɩɨɞɨɛɧɵɯ ɚɧɚɥɢɡɨɜ. ȼ ɬɚɛɥɢɰɟ 2 ɩɪɢɜɟɞɟɧɵ 
ɚɧɚɥɨɝɢɱɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɛɪɚɡɰɚ ɜɨɞɵ, 

ɜɡɹɬɨɣ ɢɡ ɪɟɤɢ Ⱥɪɚɤɫ  ɩɪɹɦɨ ɭ 
Ȼɚɯɪɚɦɬɟɩɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ. ɋɪɚɜɧɟɧɢɟ 
ɨɛɪɚɡɰɨɜ ɜɨɞɵ ɷɬɢɯ ɞɜɭɯ ɪɟɤ ɩɨɤɚɡɵɜɚɟɬ, 
ɱɬɨ ɩɨ ɧɟɤɨɬɨɪɵɦ ɩɚɪɚɦɟɬɪɚɦ ɭɤɚɡɚɧɧɵɟ 

ɜɨɞɵ ɡɧɚɱɢɬɟɥɶɧɨ  ɪɚɡɥɢɱɚɸɬɫɹ, ɧɨ 
ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɦɤɚɯ ȽɈɋɌ 2761-84 ɞɥɹ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɶɟɜɨɣ ɜɨɞɵ. Ⱥɧɢɨɧɧɵɣ 
ɫɨɫɬɚɜ Ʉɭɪɢɧɫɤɨɣ ɜɨɞɵ ɩɨ Cl

-
, SO4

-
 ɢ HCO3

- 
 

ɢɨɧɚɦ ɫɢɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɜɨɞɵ, ɜɡɹɬɨɣ ɢɡ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɪɟɤɢ Ⱥɪɚɤɫ, ɝɞɟ ɤɨɧɰɟɧ- 

ɬɪɚɰɢɹ ɷɬɢɯ ɢɨɧɨɜ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ 
(ɩɪɢɦɟɪɧɨ ɜ 2 ɪɚɡɚ ɩɨ ɢɨɧɚɦ HCO3

-
, 4.6 

ɪɚɡɚ ɩɨ SO4
-2 ɢ 6.5 ɩɨ ɢɨɧɚɦ Cl

-
), ɯɨɬɹ 

ɢɡɜɟɫɬɧɨ, ɱɬɨ Ʉɭɪɢɧɫɤɚɹ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɩɨ 
ɬɟɪɪɢɬɨɪɢɹɦ ɫɨɩɪɟɞɟɥɶɧɵɯ ɝɨɫɭɞɚɪɫɬɜ ɢ 

ɫɢɥɶɧɨ ɡɚɝɪɹɡɧɹɟɬɫɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɨɬɯɨɞɚɦɢ. 

 

Ɍɚɛлицɚ 2. Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɨɜ  ɨɛɪɚɡɰɚ ɜɨɞɵ, ɜɡɹɬɨɣ ɢɡ Ȼɚɯɪɚɦɬɟɩɢɧɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ 

 

ɇɨɦɟɪ 
 

ɇɚɡɜɚɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 

 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

ȽɈɋɌ 2761-84 Ɋɟɡɭɥɶɬɚɬɵ 

1 Ɂɚɩɚɯ ɩɪɢ 20
0
C ɛɚɥɥ ≤4 0 

2 ɐɜɟɬɧɨɫɬɶ ɫɬɟɩɟɧɶ ≤120(200) 6.7 

3 Ɇɭɬɧɨɫɬɶ ɦɝ/ɥ ≤1500(10000) 9.85 

4 pH ȿɞɢɧɢɰɚ pH 6.5-8.5 7.75 

5 ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɩɪɢ 

20
0
C 

ɦɤɋ/ɫɦ 
≤1500 1497 

6 Ɉɛɳɚɹ ɠɟɫɬɤɨɫɬɶ ɦɦɨɥɶ/ɥ ≤7(10) 9.8 

7 Ʉɚɪɛɨɧɚɬɧɚɹ ɠɟɫɬɤɨɫɬɶ ɦɦɨɥɶ/ɥ ≤7(10) 5.1 

8 Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɦɝ/ɥ ≤1000(1500) 1221.1 
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9 ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɦɝ/ɥ ≤1000(1500) 1065 

10 Ʉɚɥɶɰɢɣ(Ca
2+

) ɦɝ/ɥ ≤100 108.2 

11 Ɇɚɝɧɢɣ (Mg
2+

) ɦɝ/ɥ ≤50 53.5 

12 ɇɚɬɪɢɣ+Kɚɥɢɣ (Na
+
+K

+
) ɦɝ/ɥ ≤200(Na) 184.9 

13 Ƚɢɞɪɨɤɚɪɛɨɧɚɬɵ (HCO3
-
) ɦɝ/ɥ 30-400 311.1 

14 ɋɭɥɶɮɚɬɵ (SO4
2-

) ɦɝ/ɥ ≤500 410 

15 ɏɥɨɪɢɞɵ (Cl
-
) ɦɝ/ɥ ≤350 143.2 

16 Ⱥɡɨɬ ɚɦɦɨɧɢɹ (N-NH4
+
) ɦɝ/ɥ ≤2,0 0.18 

17 ɇɢɬɪɚɬɵ (NO3
-
) ɦɝ/ɥ ≤45 10.2 

18 ɇɢɬɪɢɬɵ (NO2
-
) ɦɝ/ɥ ≤3 0.07 

 

           

 

 

 

          ɉɨ-ɜɢɞɢɦɨɦɭ, ɬɜɟɪɞɵɟ ɤɨɥɥɨɢɞɧɵɟ 
ɱɚɫɬɢɰɵ ɩɪɢ ɨɫɟɞɚɧɢɢ, ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɧɚ ɢɯ 

ɩɨɜɟɪɯɧɨɫɬɢ ɡɚɪɹɞɚ ɨɛɨɢɯ ɡɧɚɤɨɜ, 

ɩɪɢɬɹɝɢɜɚɸɬ ɷɬɢ ɢɨɧɵ ɢ ɨɫɚɠɞɚɸɬɫɹ 
ɜɦɟɫɬɟ ɫ ɧɢɦɢ, ɢɡ-ɡɚ ɱɟɝɨ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɫɢɥɶɧɨ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɨɞɨɛɧɨɟ ɨɛɴɹɫɧɟɧɢɟ 
ɷɬɨɝɨ ɨɬɥɢɱɢɹ  ɤɨɧɰɟɧɬɪɚɰɢɣ, ɩɨ ɧɚɲɟɦɭ 
ɦɧɟɧɢɸ, ɜɩɨɥɧɟ ɦɨɠɟɬ ɢɦɟɬɶ ɦɟɫɬɨ, ɢɛɨ 

ɷɬɢ  ɜɨɞɵ ɩɨ ɤɚɬɢɨɧɧɨɦɭ ɫɨɫɬɚɜɭ ɬɨɠɟ 
ɫɭɳɟɫɬɜɟɧɧɨ ɨɬɥɢɱɚɸɬɫɹ. 

 Ʉɚɤ ɧɚɦɢ ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɜɵɲɟ, 

ɤɨɪɪɨɡɢɨɧɧɨɦɭ ɩɨɜɟɞɟɧɢɸ ɦɟɞɢ ɢ ɟɝɨ 
ɫɩɥɚɜɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ ɩɨɫɜɹɳɟɧɚ 
ɞɨɜɨɥɶɧɨ ɨɛɲɢɪɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɧɨ 
ɤɨɪɪɨɡɢɹ ɦɟɞɢ ɜ ɩɪɟɫɧɵɯ ɜɨɞɚɯ ɨɫɬɚɥɚɫɶ 
ɛɟɡ ɜɧɢɦɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ. 
ɂɦɟɸɳɢɟɫɹ ɦɚɥɨɱɢɫɥɟɧɧɵɟ ɞɚɧɧɵɟ ɧɨɫɹɬ 
ɨɬɪɵɜɨɱɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɫɨɜɫɟɦ ɧɟ 
ɨɯɜɚɬɵɜɚɸɬ ɦɧɨɝɨɨɛɪɚɡɢɟ ɤɨɪɪɨɡɢɨɧɧɨ-

ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɨɝɨ ɩɨɜɟɞɟɧɢɹ ɷɬɨɝɨ 
ɦɟɬɚɥɥɚ ɢ ɟɝɨ ɫɩɥɚɜɨɜ [6]. 

Ɇɟɞɶ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ ɭɫɬɨɣɱɢɜɚ 

ɜ ɱɢɫɬɨɣ ɜɨɞɟ ɢ ɧɟɨɤɢɫɥɢɬɟɥɶɧɵɯ ɤɢɫɥɨɬɚɯ, 

ɫɜɨɛɨɞɧɵɯ ɨɬ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɤɢɫɥɨɪɨɞɚ. ɇɨ 
ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɨɤɢɫɥɢɬɟɥɟɣ ɢ ɤɨɦɩɥɟɤɫɨ- 

ɨɛɪɚɡɨɜɚɬɟɥɟɣ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ 
ɡɧɚɱɢɬɟɥɶɧɚɹ ɤɨɪɪɨɡɢɹ [7]. ɂɫɩɨɥɶɡɭɟɦɵɟ 
ɧɚɦɢ ɪɟɱɧɵɟ ɜɨɞɵ ɢɦɟɸɬ ɜ ɫɜɨёɦ ɫɨɫɬɚɜɟ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɨɧɨɜ  

ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɤɢɫɥɨɪɨɞɚ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɤɨɦɩɥɟɤɫɨɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɞɥɹ ɦɟɞɢ, ɚɥɸɦɢɧɢɹ ɢ ɢɯ 
ɫɩɥɚɜɨɜ ɨɩɪɟɞɟɥёɧɧɭɸ ɤɨɪɪɨɡɢɨɧɧɭɸ 
ɨɩɚɫɧɨɫɬɶ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɞɥɹ ɦɟɞɢ 
ɯɚɪɚɤɬɟɪɧɚ  ɬɚɤɠɟ ɤɨɪɪɨɡɢɹ ɜ  ɛɵɫɬɪɨ 
ɞɜɢɠɭɳɟɣɫɹ ɜɨɞɟ, ɤɨɬɨɪɚɹ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ 
“ɭɞɚɪɧɨɣ ɤɨɪɪɨɡɢɢ” [7]. ɉɨɷɬɨɦɭ ɛɵɥɨ ɛɵ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɵɬɚɬɶ ɷɬɢ ɦɚɬɟɪɢɚɥɵ ɜ 

ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɜɪɚɳɟɧɢɹ ɨɛɪɚɡɰɨɜ. 
ɇɚ ɪɢɫ. 1 ɢ 2 ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ 
ɤɨɪɪɨɡɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɜɵɲɟɭɤɚɡɚɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɜ ɪɟɱɧɵɯ ɜɨɞɚɯ Ʉɭɪɵ ɢ Ⱥɪɚɤɫɚ. 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ ɫɚɦɚɹ ɜɵɫɨɤɚɹ 
ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ, ɤɚɤ ɢ ɨɠɢɞɚɥɨɫɶ, 

ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ ɫɬɚɥɢ ɋɬ 3. ɋɬɚɥɶ ɜ 
ɭɤɚɡɚɧɧɵɯ ɜɨɞɚɯ ɫɧɚɱɚɥɚ ɤɨɪɪɨɞɢɪɭɟɬ ɫ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ, ɚ ɡɚɬɟɦ ɟё 
ɫɤɨɪɨɫɬɶ ɡɚɤɨɧɨɦɟɪɧɨ ɭɦɟɧɶɲɚɟɬɫɹ ɢ 
ɫɩɭɫɬɹ 10 ɫɭɬɨɤ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ. Ɇɟɞɶ, 
ɥɚɬɭɧɶ ɢ ɚɥɸɦɢɧɢɟɜɵɣ ɫɩɥɚɜ Ⱦ16 ɬɚɤɠɟ 
ɫɧɚɱɚɥɚ ɤɨɪɪɨɞɢɪɭɸɬ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ 
ɢ ɩɨɫɥɟ ɬɪɟɯ ɫɭɬɨɤ ɞɨɫɬɢɝɚɸɬ ɫɜɨɟ ɫɚɦɨɟ 
ɧɢɡɤɨɟ ɡɧɚɱɟɧɢɟ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɫɬɚɥɢ ɋɬ 3 
ɦɟɞɶ ɢ ɫɩɥɚɜɵ ɢɦɟɸɬ ɧɟɤɨɬɨɪɭɸ 
ɬɟɧɞɟɧɰɢɸ ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ 
ɤɨɪɪɨɡɢɢ ɜɨ ɜɪɟɦɟɧɢ, ɤɨɬɨɪɚɹ ɛɨɥɟɟ 
ɧɚɝɥɹɞɧɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ Ʉɭɪɢɧɫɤɨɣ ɜɨɞɟ. 
 

* Эɬɢ ɚɧɚɥɢɡɵ ɩɪɨɜɟɞɟɧɵ «ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ Пɪɨɟɤɬɧɵɦ ɢɧɫɬɢɬɭɬɨɦ» «Сɭɤɚɧɚɥ» 
ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ Шɚɦɫɚɞɞɢɧɚ Ⱥɛɞɭɥɥɚɟɜɚ, ɩɨɷɬɨɦɭ ɚɜɬɨɪɵ ɫɱɢɬɚɸɬ  ɫɜɨɢɦ ɩɪɢɹɬɧɵɦ 
ɞɨɥɝɨɦ ɩɨɛɥɚɝɨɞɚɪɢɬɶ ɟɝɨ ɢ ɪɭɤɨɜɨɞɫɬɜɨ ɷɬɨɝɨ ɢɧɫɬɢɬɭɬɚ 
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 ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɤɨɪɪɨɡɢɨɧɧɨ 
ɨɩɚɫɧɵɯ ɚɧɢɨɧɨɜ, ɬɚɤɢɯ ɤɚɤ Cl

-
, SO4

-
 ɢ ɞɪ., 

ɜ Ʉɭɪɢɧɫɤɨɣ ɜɨɞɟ ɦɟɧɶɲɟ, ɱɟɦ ɜ 

Ⱥɪɚɤɫɢɧɫɤɨɣ, ɫɤɨɪɨɫɬɶ ɤɨɪɪɨɡɢɢ ɰɜɟɬɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ, 

ɱɟɦ ɜɨ ɜɬɨɪɨɦ. ɉɨ ɞɚɧɧɵɦ Ƚ.ɍɥɢɝɚ, ɜ ɜɨɞɟ 
ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɦɟɞɢ 
ɨɛɪɚɡɭɟɬɫɹ ɨɤɫɢɞɧɚɹ ɩɥɟɧɤɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ 
ɫɦɟɫɢ Cu2O - ɋuO. ɗɬɚ ɩɥёɧɤɚ ɥɟɝɤɨ 
ɪɚɡɪɭɲɚɟɬɫɹ ɛɵɫɬɪɨ ɞɜɢɠɭɳɟɣɫɹ ɜɨɞɨɣ, ɚ 

ɬɚɤɠɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ  ɭɝɨɥɶɧɨɣ ɢ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɤɢɫɥɨɬ, ɤɨɬɨɪɵɟ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɜɨ ɦɧɨɝɢɯ ɩɪɟɫɧɵɯ ɢɥɢ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞɚɯ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ, ɜ 
ɫɨɫɬɚɜɟ ɜɨɞɵ Ʉɭɪɢɧɫɤɨɣ ɪɟɤɢ ɢɡ-ɡɚ ɬɨɝɨ, 

ɱɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ ɬɪɚɧɡɢɬɧɨɣ, ɢɦɟɟɬɫɹ 

ɦɧɨɝɨ ɜɟɳɟɫɬɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɤɢɫɥɨɬɵ. 

ɉɨɷɬɨɦɭ ɦɵ ɩɨɥɚɝɚɟɦ, ɱɬɨ ɭɤɚɡɚɧɧɨɟ 

ɧɟɤɨɬɨɪɨɟ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɤɨɪɪɨɡɢɢ  

Ɋиɫ.2. Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɤɨɪɪɨɡɢɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɨɬ ɜɪɟɦɟɧɢ ɜ Ⱥɪɚɤɫɢɧɫɤɨɣ ɜɨɞɟ 

Ɋиɫ.1 Ɂɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɤɨɪɪɨɡɢɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɨɬ ɜɪɟɦɟɧɢ ɜ Ʉɭɪɢɧɫɤɨɣ ɜɨɞɟ 
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ɫɜɹɡɚɧɨ ɫ ɞɟɣɫɬɜɢɟɦ  ɭɝɨɥɶɧɨɣ ɤɢɫɥɨɬɵ ɢ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ,  ɤɨɬɨɪɵɯ  ɜ 

Ⱥɪɚɤɫɢɧɫɤɨɣ ɜɨɞɟ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɦɟɧɶɲɟ.  
Ʉɚɤ ɛɵɥɨ ɭɤɚɡɚɧɨ ɜɵɲɟ, ɨɫɧɨɜɧɵɦɢ 

ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɜ Ƚɋ 

ɹɜɥɹɸɬɫɹ ɫɬɚɥɶ ɢ ɠɟɥɟɡɨɛɟɬɨɧ. ɉɨɷɬɨɦɭ 
ɤɨɪɪɨɡɢɨɧɧɨɟ ɩɨɜɟɞɟɧɢɟ ɭɝɥɟɪɨɞɢɫɬɨɣ 
ɫɬɚɥɢ ɜ ɪɟɱɧɵɯ ɜɨɞɚɯ ȺɊ ɜɵɡɵɜɚɟɬ 

ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɟɫ,  ɩɨɫɤɨɥɶɤɭ ɧɚ 
ɨɫɧɨɜɧɵɯ ɜɨɞɧɵɯ ɚɪɬɟɪɢɹɯ ɫɬɪɚɧɵ ɛɵɥɢ 
ɫɨɨɪɭɠɟɧɵ ɢɥɢ ɫɨɨɪɭɠɚɸɬɫɹ Ƚɋ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɇɚ ɪɢɫ.3 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ 
ɤɨɪɪɨɡɢɢ  ɫɬɚɥɢ ɋɬ3 ɨɬ ɜɪɟɦɟɧɢ ɜ 
ɪɚɡɥɢɱɧɵɯ ɜɨɞɚɯ, ɜɡɹɬɵɯ ɢɡ ɧɟɤɨɬɨɪɵɯ ɪɟɤ 
ȺɊ. 

 

           
 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, ɧɟɫɦɨɬɪɹ ɧɚ 
ɬɨ, ɱɬɨ ɜ ɪɚɡɥɢɱɧɵɯ ɜɨɞɚɯ  ɧɚ ɧɚɱɚɥɶɧɵɯ 
ɫɬɚɞɢɹɯ ɧɚɛɥɸɞɚɟɬɫɹ ɪɚɡɥɢɱɧɚɹ  ɞɢɧɚɦɢɤɚ 
ɤɨɪɪɨɡɢɢ ɫɬɚɥɢ, ɫɩɭɫɬɹ 72 ɱɚɫɚ ɟɟ ɫɤɨɪɨɫɬɶ 
ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɢ ɜɨ ɜɫɟɯ ɜɨɞɚɯ ɤɨɪɪɨɡɢɹ 

ɩɪɨɬɟɤɚɟɬ ɫ  ɛɥɢɡɤɨɣ ɫɤɨɪɨɫɬɶɸ (K=0.22- 

0.39ɝ/ɦ2*ɱɚɫ). ɉɨ-ɜɢɞɢɦɨɦɭ, ɩɪɢ ɛɨɥɟɟ 
ɞɥɢɬɟɥɶɧɵɯ ɜɵɞɟɪɠɤɚɯ ɷɬɢ ɫɤɨɪɨɫɬɢ ɦɨɝɭɬ 
ɛɵɬɶ ɟɳё ɛɥɢɡɤɢɦɢ. 
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CORROSION BEHAVIOR OF SOME METALS AND ALLOYS IN FRESH NATURAL WATERS 
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Corrosion of copper, 68 brass, aluminum alloy D16 and steel St3 has been analyzed in natural fresh 

waters. The date obtained are indicative that the corrosion rates  of copper and alloys of nonferrous 

metals in natural river waters at the initial stage of corrosion process are essentially reduced while 

subsequently their corrosion rates tend to increase which the authors associate with the destruction of 

protective film on their surface. Steel in 5 river waters examined also corrodes with high rates; however, 

in 72 hours its rates get stabilized and tend no toward rise. 

Keywords: hydro-engineering facilities, corrosion, corrosion rate, nonferrous metals, anions and cations 

 

 

http://www.maik.ru/cgi-bin/journal.pl?name=protmet&page=main
http://www.maik.ru/cgi-bin/journal.pl?name=protmet&page=main
http://www.maik.ru/cgi-bin/journal.pl?name=protmet&page=main
http://www.maik.ru/cgi-bin/journal.pl?name=protmet&page=main
mailto:itpcht@lan.ab.az
mailto:aztu@aztu.org


                                                  Ƚ.Ɇ.ɌАȽɂɊɅɂ и ɞɪ.                                                         105 

 

                                                                                             KİMYA PROBLEMLƏRİ № 1 2017 

 

 

BƏZİ METAL VƏ ƏRİNTİLƏRİN TƏBİİ  ŞİRİN SULARDA KORROZİYASI 
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Misin, latun 68-in, alüminiumun D16 ərintisinin və Сɬ3 poladının təbii şirin sularda korroziyası 
tədqiq olunmuşdur. Məlum olmuşdur ki, misin və əlvan metal ərintilərinin çay sularında 
korroziya prosesinin başlanğıc mərhələsində korroziya sürətləri əhəmiyyətli dərəcədə azalır, 
sonrakı mərhələdə korroziya sürətinin bir qədər böyüməsi baş verir ki, müəlliflər bunun  

ərintilər üzərindəki oksid təbəqəsinin dağılması ilə izah edirlər. Beş çay suyu hövzələrindən 

götürülmüş sularda Сɬ3 poladı əvvəlcə yüksək sürətlə həll olur, 72 saatdan sonra isə onun 

korroziya sürəti stabilləşir və böyümə tendensiyası müşahidə olunmur. 

Açar sözlər: hidrotexniki qurğular, korroziya, korroziya sürəti, əlvan metallar, anion və 

kationlar. 
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