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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɥɢɦɚɬɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɪɟɝɢɨɧɚ ɫ ɰɟɥɶɸ ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ ɬɟɩɥɨɜɨɦ ɛɚɥɚɧɫɟ ɡɞɚɧɢɹ, ɪɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ 
ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɚ ɬɚɤɠɟ ɢɯ ɤɨɦɩɥɟɤɫɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɨɛɴɟɤɬɵ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɸɝɚ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ ɫɨɡɞɚɸɬ ɭɧɢɤɚɥɶɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɫɢɫɬɟɦ ɬɟɩɥɨɨɛɟɫɩɟɱɟɧɢɹ ɡɞɚɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɨɛɟɫɩɟɱɢɬɶ ɨɛɴɟɤɬɢɜɧɵɟ 
ɫɨɤɪɚɳɟɧɢɹ: 

 - ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɞɥɹ ɨɛɨɝɪɟɜɚɟɦɵɯ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɟɣ ɩɨɦɟɳɟɧɢɣ; 
 - ɪɚɫɯɨɞɚ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ ɩɪɟɤɪɚɳɟɧɢɹ (ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ) ɟɟ ɩɨɞɚɱɢ ɜ ɞɧɟɜɧɨɟ 

ɜɪɟɦɹ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɪɟɝɢɨɧ ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɤɚɤ ɞɥɹ ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɫɨɥɧɟɱɧɭɸ 

ɷɧɟɪɝɢɸ, ɬɚɤ ɢ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɫɨɥɧɟɱɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɩɨ ɞɜɭɦ ɩɪɢɱɢɧɚɦ: 
ɜɨ-ɩɟɪɜɵɯ, ɲɢɪɨɬɚ 43° ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɦɚɤɫɢɦɭɦ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɫɪɟɞɢ ɩɪɨɱɢɯ ɪɚɣɨɧɨɜ 
Ɋɨɫɫɢɢ; ɜɨ-ɜɬɨɪɵɯ, ɦɭɫɫɨɧɧɵɣ ɤɥɢɦɚɬ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɭɯɢɟ ɨɫɟɧɶ, ɡɢɦɭ ɢ ɜɟɫɧɭ, ɤɨɝɞɚ ɩɪɟɨɛɥɚɞɚɸɬ 
ɹɫɧɵɟ ɫɨɥɧɟɱɧɵɟ ɞɧɢ.  ɋ ɧɨɹɛɪɹ ɩɨ ɚɩɪɟɥɶ ɫɨɥɧɟɱɧɵɯ ɞɧɟɣ ɜɨ ȼɥɚɞɢɜɨɫɬɨɤɟ ɜ ɫɪɟɞɧɟɦ 120. ɉɪɢɱɟɦ 
ɫɨɥɧɰɟ ɬɚɤɨɟ ɹɪɤɨɟ, ɱɬɨ ɞɚɠɟ ɜ ɦɨɪɨɡɧɵɟ ɞɧɢ ɜ ɡɚɳɢɳɟɧɧɨɦ ɨɬ ɜɟɬɪɚ ɦɟɫɬɟ ɫɩɨɫɨɛɧɨ ɧɚɝɪɟɬɶ ɱɟɪɧɵɟ 
ɩɪɟɞɦɟɬɵ ɞɨ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ.  
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Ɍɪɚɞɢɰɢɨɧɧɨ ɜɫɬɪɟɱɚɸɬɫɹ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɪɚɛɨɬɚɸɳɢɟ ɩɨ ɫɥɟɞɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 

ɫɯɟɦɟ: ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ – ɦɟɯɚɧɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ, ɜɤɥɸɱɚɸɳɚɹ ɩɪɨɰɟɠɢɜɚɧɢɟ ɜɨɞɵ ɧɚ ɪɟɲɟɬɤɚɯ, 
ɭɥɚɜɥɢɜɚɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɩɟɫɤɨɥɨɜɤɚɯ ɢ ɨɬɫɬɚɢɜɚɧɢɟ ɜɨɞɵ ɜ ɩɟɪɜɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɚɯ; 
ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ – ɛɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɜɨɞɵ ɜ ɚɷɪɨɬɟɧɤɚɯ ɢ ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɚɯ; ɬɪɟɬɶɹ ɫɬɭɩɟɧɶ 
– ɮɢɥɶɬɪɚɰɢɹ ɢ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟ [1-3]. ɉɪɨɢɫɯɨɞɹɳɢɟ ɡɞɟɫɶ ɩɪɨɰɟɫɫɵ ɫɪɨɞɧɢ ɩɪɨɰɟɫɫɚɦ 
ɫɚɦɨɨɱɢɳɟɧɢɹ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɜɨɞɨɟɦɚɯ – ɪɟɤɚɯ ɢ ɨɡɟɪɚɯ, ɨɞɧɚɤɨ ɫɤɨɪɨɫɬɶ ɩɪɨɰɟɫɫɨɜ ɦɧɨɝɨɤɪɚɬɧɨ 
ɭɜɟɥɢɱɟɧɚ ɛɥɚɝɨɞɚɪɹ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ. 

Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɫɬɭɩɟɧɹɦ [1-3]: 
- ɞɟɧɢɬɪɢɮɢɤɚɰɢɹ, ɜ ɯɨɞɟ ɤɨɬɨɪɨɣ ɢɫɯɨɞɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɫɦɟɲɢɜɚɸɬɫɹ ɫ 

ɧɢɬɪɢɮɢɰɢɪɨɜɚɧɧɨɣ ɢɥɨɜɨɣ ɫɦɟɫɶɸ, ɪɟɰɢɪɤɭɥɢɪɭɟɦɨɣ ɢɡ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɨɨɪɭɠɟɧɢɹ – ɚɷɪɨɬɟɧɤɚ; 
ɩɪɢ ɷɬɨɦ ɤɢɫɥɨɪɨɞ ɧɢɬɪɚɬɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɟɧɢɬɪɢɮɢɰɢɪɭɸɳɢɦ ɢɥɨɦ ɞɥɹ ɨɤɢɫɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɜɵɞɟɥɟɧɢɟɦ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɚɡɨɬɚ; ɞɥɹ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɜ ɞɟɧɢɬɪɢɮɢɤɚɬɨɪɟ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɭɩɧɨɩɭɡɵɪɱɚɬɚɹ ɚɷɪɚɰɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɩɭɬɧɨ ɢɡɦɟɥɶɱɚɸɬɫɹ ɚɝɥɨɦɟɪɚɰɢɨɧɧɵɟ 
ɯɥɨɩɶɹ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ; 

- ɧɢɬɪɢɮɢɤɚɰɢɹ (ɨɤɢɫɥɟɧɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɚɤɬɢɜɧɵɦ ɢɥɨɦ) ɜ ɚɷɪɨɬɟɧɤɟ, ɫ 
ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɞɟɥɟɧɢɟɦ ɢ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɚɤɬɢɜɧɨɝɨ ɢɥɚ ɜɨ ɜɬɨɪɢɱɧɨɦ ɨɬɫɬɨɣɧɢɤɟ; ɩɪɨɰɟɫɫ 
ɨɱɢɫɬɤɢ ɩɪɨɬɟɤɚɟɬ ɜ ɪɟɠɢɦɟ ɩɨɥɧɨɝɨ ɨɤɢɫɥɟɧɢɹ. 

Ɉɫɜɟɬɥɟɧɢɟ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɮɢɥɶɬɪɚɰɢɢ, ɧɚɩɪɢɦɟɪ, ɫ ɩɨɦɨɳɶɸ ɝɪɚɧɭɥ 
ɩɟɧɨɩɨɥɢɫɬɢɪɨɥɚ. Ɉɫɜɟɬɥɟɧɧɚɹ ɫɬɨɱɧɚɹ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɛɥɨɤ ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ. Ⱦɥɹ 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɹ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ O3, ɍɎ ɢɥɢ Cl2. 
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Ʉɨɧɬɪɨɥɶ ɡɚ ɪɚɛɨɬɨɣ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɫɛɪɨɫɨɦ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɧɟɨɱɢɳɟɧɧɵɦɢ ɢ ɧɟɞɨɫɬɚɬɨɱɧɨ 
ɨɱɢɳɟɧɧɵɦɢ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ. Ɉɧ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɪɨɜɟɪɤɭ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

Ⱦɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɨɛɵɱɧɨ 
ɤɨɧɬɪɨɥɢɪɭɸɬ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɤɚɤ ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ȻɉɄ, ɪɇ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɚɦɦɨɧɢɣ, 
ɢ ɤɢɫɥɨɪɨɞ.  

ゑ£çñüñÖÖ▲ñ çñàñïöçí ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɚɧɢɬɚɪɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɱɢɫɬɤɢ 
ɫɬɨɱɧɵɯ ɜɨɞ. ɋɨɞɟɪɠɚɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɞɨ ɨɱɢɫɬɤɢ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 150-300 ɦɝ/ɥ, ɩɨɫɥɟ 
ɩɟɪɜɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ – 60-120 ɦɝ/ɥ, ɩɨɫɥɟ ɛɢɨɮɢɥɶɬɪɨɜ ɢ ɜɬɨɪɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ – 5-20 ɦɝ/ɥ [4]. 

ゐぢと (ɛɢɨɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ) – ɷɬɨ ɩɨɤɚɡɚɬɟɥɶ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɤɢɫɥɨɪɨɞɚ (ɜ ɦɝ), ɤɨɬɨɪɵɣ ɡɚ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ 
ɢɡɪɚɫɯɨɞɨɜɚɧ ɧɚ ɨɤɢɫɥɟɧɢɟ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɜɨɞɨɟɦɚ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ (ɨɛɵɱɧɨ ɜ 1 ɥ) 
ɩɪɢ 20°ɋ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɜ ɜɨɞɟ ɫɨɞɟɪɠɢɬɫɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɬɟɦ ɛɨɥɶɲɟ 
ɬɪɟɛɭɟɬɫɹ ɤɢɫɥɨɪɨɞɚ ɞɥɹ ɢɯ ɨɤɢɫɥɟɧɢɹ, ɬ.ɟ. ɬɟɦ ɜɵɲɟ ɩɨɤɚɡɚɬɟɥɶ ȻɉɄ. ɇɚɥɢɱɢɟ ɜɟɳɟɫɬɜ, ɬɨɪɦɨɡɹɳɢɯ 
ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɫɧɢɠɚɟɬ ɟɝɨ. ɉɪɢɪɨɞɧɵɟ ɜɨɞɵ ɢɦɟɸɬ ɧɟɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ȻɉɄ, ɛɨɥɟɟ 
ɜɵɫɨɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ȻɉɄ ɭɤɚɡɵɜɚɸɬ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɜɨɞ. 

びぢと (ɯɢɦɢɱɟɫɤɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ) ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ, ɨɧ ɨɬɪɚɠɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɚ (ɜ ɦɝ Ɉ2 ɧɚ 1 ɞɦ3 ɫɬɨɱɧɨɣ ɜɨɞɵ), 
ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɥɧɨɝɨ ɨɤɢɫɥɟɧɢɹ (ɯɢɦɢɱɟɫɤɢɦ ɩɭɬɟɦ) ɜɫɟɯ ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɨɞɟ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɞɨ ɋɈ2 ɢ ɇ2Ɉ.  

pH ɜɨɞɵ – ɨɞɢɧ ɢɡ ɝɥɚɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɯɚɪɚɤɬɟɪ ɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɣ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɜɨɞɟ. Ʉɨɧɬɪɨɥɶ ɡɚ ɭɪɨɜɧɟɦ ɜɨɞɨɪɨɞɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɪɇ ɜɚɠɟɧ 
ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɨɱɢɫɬɤɢ ɜɨɞɵ, ɬɚɤ ɤɚɤ ɢɡɦɟɧɟɧɢɟ pH ɜɥɢɹɟɬ ɧɚ ɤɚɱɟɫɬɜɨ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɱɢɫɬɤɢ 
ɜɨɞɵ. 

ぞóöëíö▲ – ɷɬɨ ɫɨɥɢ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ. Ɉɩɚɫɧɨɫɬɶ ɧɢɬɪɚɬɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɢɯ ɬɨɤɫɢɱɧɵɦ 
ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɪɝɚɧɢɡɦɵ. Ȼɨɥɶɲɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɜɨɞɨɟɦɟ ɧɢɬɪɚɬɨɜ ɢ âÜïâíöÜç ɜɵɡɵɜɚɟɬ ɩɪɨɰɟɫɫ 
ɷɜɬɪɨɮɢɤɚɰɢɢ ɜɨɞɨɟɦɨɜ, ɬ.ɟ. ɢɯ ɡɚɪɚɫɬɚɧɢɟ ɜɨɞɨɪɨɫɥɹɦɢ, ɪɟɤɚ ɢɥɢ ɞɪɭɝɨɣ ɜɨɞɨɟɦ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ 
ɛɨɥɨɬɨ, ɜ ɧɟɦ ɜɵɦɢɪɚɟɬ ɪɵɛɚ ɢ ɬ.ɞ.  

ȼɨɞɨɨɱɢɫɬɤɚ ɨɬ í½½ÜÖó　 ɢɦɟɟɬ ɨɱɟɧɶ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɷɤɨɥɨɝɢɢ, ɩɨɬɨɦɭ ɱɬɨ ɩɪɢ 
ɩɨɜɵɲɟɧɧɨɦ ɟɝɨ ɫɨɞɟɪɠɚɧɢɢ ɫɧɢɠɚɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶ ɝɟɦɨɝɥɨɛɢɧɚ ɭ ɪɵɛ ɫɜɹɡɵɜɚɬɶ ɤɢɫɥɨɪɨɞ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɢɯ ɱɢɫɥɟɧɧɨɫɬɢ. ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɚɦɦɨɧɢɹ ɜ ɜɨɞɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ 
ɧɚɥɢɱɢɢ ɛɚɤɬɟɪɢɚɥɶɧɨɝɨ ɡɚɪɚɠɟɧɢɹ ɢ ɩɪɢɞɚɟɬ ɩɢɬɶɟɜɨɣ ɜɨɞɟ ɧɟɩɪɢɹɬɧɵɣ ɡɚɩɚɯ ɢ ɩɪɢɜɤɭɫ. 

づíïöçÜëñÖÖ▲ú ¡óï¿ÜëÜÑ ɜ ɨɱɢɳɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɫɨɞɟɪɠɢɬɫɹ ɜ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɪɟɞɤɨ 
ɩɪɟɜɵɲɚɸɳɢɯ 0,5-1 ɦɝ/ɥ. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 
ɧɚɢɦɟɧɶɲɟɟ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɪɨɞɚ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ 2 ɦɝ/ɥ [4]. ɉɨɷɬɨɦɭ ɤɨɧɬɪɨɥɸ ɡɚ ɧɟɨɛɯɨɞɢɦɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɤɢɫɥɨɪɨɞɚ ɭɞɟɥɹɟɬɫɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ, ɩɨɫɤɨɥɶɤɭ ɨɱɢɳɟɧɧɵɟ ɫɬɨɱɧɵɟ ɜɨɞɵ ɧɟ 
ɞɨɥɠɧɵ ɪɚɡɪɭɲɚɬɶ ɤɢɫɥɨɪɨɞɧɵɣ ɪɟɠɢɦ ɜ ɜɨɞɨɟɦɟ. 

Ʌɚɛɨɪɚɬɨɪɢɟɣ ʋ1 ɂɎȼɌ Ɍɉɍ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫɢɫɬɟɦɚ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɤɬɭɚɥɶɧɚ ɩɪɨɛɥɟɦɚ ɜɵɛɨɪɚ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɨɬɪɚɠɚɸɳɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɩɨ ɨɱɢɫɬɤɟ ɜɨɞ. ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɚ ɛɥɨɤ-ɫɯɟɦɚ 
ɫɬɚɞɢɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ.  

 

 
Ɋɢɫɭɧɨɤ 1. Ȼɥɨɤ-ɫɯɟɦɚ ɫɬɚɞɢɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

 
Ɉɩɢɪɚɹɫɶ ɧɚ ɦɢɪɨɜɨɣ ɨɩɵɬ ɜ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɢ 

ɩɪɢɜɟɞɟɧɧɭɸ ɛɥɨɤ-ɫɯɟɦɭ, ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɬɚɤ ɠɟ ɢ ɞɥɹ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ. Ɍɚɤ, ɩɨɫɥɟ ɛɥɨɤɚ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɢɡɦɟɪɟɧɢɟ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɨɬɫɥɟɠɢɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɛɥɨɤɚ.  
Ʉɨɧɬɪɨɥɶ ɚɦɦɨɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɩɨɫɥɟ ɛɥɨɤɚ ɭɞɚɥɟɧɢɹ ɚɦɦɨɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ 
ɢɦɩɭɥɶɫɧɨɝɨ ɷɥɟɤɬɪɨɧɧɨɝɨ ɭɫɤɨɪɢɬɟɥɹ ɡɚ ɫɱɟɬ ɩɪɨɰɟɫɫɨɜ ɨɤɢɫɥɟɧɢɹ ɪɚɫɬɜɨɪɟɧɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɯ 
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ɜɟɳɟɫɬɜ ɢ ɨɤɢɫɥɟɧɢɹ ɨɫɬɚɜɲɟɝɨɫɹ ɚɦɦɨɧɢɹ ɜ ɫɬɨɱɧɵɯ ɜɨɞɚɯ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɏɉɄ ɢ ȻɉɄ ɢ 
ɨɛɪɚɡɨɜɚɧɢɟ ɧɢɬɪɚɬɨɜ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɩɨɫɥɟ ɬɪɟɬɶɟɝɨ ɛɥɨɤɚ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɛɭɞɟɬ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɡɚɦɟɪ ɏɉɄ. ɉɨɫɥɟɞɧɢɦ ɛɥɨɤɨɦ ɜ ɫɢɫɬɟɦɟ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɹɜɥɹɟɬɫɹ 
ɢɨɧɨɨɛɦɟɧɧɵɣ ɦɨɞɭɥɶ, ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ ɧɢɬɪɚɬ, ɮɨɫɮɚɬ, ɧɢɬɪɢɬ ɢ 
ɞɪɭɝɢɯ ɢɨɧɨɜ ɧɚ Cl- (ɚɧɢɨɧɢɪɨɜɚɧɢɟ). Ɍɚɤ ɠɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɟɧɚ ɤɚɬɢɨɧɨɜ, ɧɚɩɪɢɦɟɪ, NH4

+, ɧɚ Na+ 
(ɤɚɬɢɨɧɢɪɨɜɚɧɢɟ). Ɂɚ ɫɱɟɬ ɷɬɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɛɭɞɭɬ ɭɞɚɥɟɧɵ ɧɢɬɪɚɬ-ɢɨɧɵ, ɧɚɪɚɛɨɬɚɧɧɵɟ ɜ ɩɪɨɰɟɫɫɟ 
ɪɚɛɨɬɵ ɭɫɤɨɪɢɬɟɥɹ, ɢ ɭɜɟɥɢɱɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢɹ ɯɥɨɪɢɞɨɜ.  ɉɨɫɥɟ ɷɬɨɝɨ ɛɥɨɤɚ ɛɭɞɭɬ ɢɡɦɟɪɟɧɵ 
ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɯɥɨɪɢɞɵ, ɪɇ ɢ ɪɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɨɛɡɨɪɚ ɞɥɹ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɨɱɢɫɬɤɢ ɯɨɡɹɣɫɬɜɟɧɧɨ-
ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɚɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɚɤ:  

- ɜɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ – ɩɨɫɥɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ; 
- ɚɦɦɨɧɢɣ – ɩɨɫɥɟ ɛɥɨɤɚ ɭɞɚɥɟɧɢɹ ɚɦɦɨɧɢɹ; 
- ɏɉɄ – ɩɨɫɥɟ ɭɫɤɨɪɢɬɟɥɹ; 
- ɧɢɬɪɚɬɵ, ɯɥɨɪɢɞɵ, ɮɨɫɮɚɬɵ, ɪɇ ɢ ɪɚɫɬɜɨɪɟɧɧɵɣ ɤɢɫɥɨɪɨɞ – ɩɨɫɥɟ ɛɥɨɤɚ ɞɨɨɱɢɫɬɤɢ 

(ɢɨɧɨɨɛɦɟɧɧɨɝɨ ɦɨɞɭɥɹ). 
 

でäóïÜ¡ ¿óöñëíöÜë▲ 

1 Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɨɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.mediana-eco.ru/information/stoki_biological/ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 21.02.2014). – Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ.  

2 Ʌɸɛɟɪɟɰɤɢɟ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.mosvodokanal.ru/index.php?do=cat&category=lubochist (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 21.02.2014). – 
Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ.  

3 ɋɬɚɧɰɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɫɬɨɱɧɵɯ ɜɨɞ  ɤɨɧɬɟɣɧɟɪɧɨɝɨ ɬɢɩɚ ɞɥɹ ɫɟɜɟɪɧɵɯ ɬɟɪɪɢɬɨɪɢɣ 
  [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.trade-house.ru/BASE/143.html (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 
21.02.2014). – Ɂɚɝɥ. ɫ ɷɤɪɚɧɚ. 

4 ɇɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɚɯ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ 
ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://fish.gov.ru/lawbase/Documents/ ɂɡɞɚɧɧɵɟ/100020a.pdf (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 21.02.2014). – Ɂɚɝɥ. ɫ 
ɷɤɪɚɧɚ.  

 
 
 
 
 

  


