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Гɚɡɨɜɨɟ ɢ ɚɷɪɨɡɨɥьɧɨɟ ɡɚɝɪяɡɧɟɧɢɟ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɵ ɧɚ ɫɟɝɨɞɧяɲɧɢɣ 
ɞɟɧь ɩɪɟɞɫɬɚɜɥяɟɬ ɫɟɪьɟɡɧɭɸ ɩɪɨɛɥɟɦɭ, ɤɨɬɨɪɚя ɛɭɞɟɬ ɬɨɥьɤɨ ɧɚɪɚɫɬɚɬь  
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ɜ ɛɥɢɠɚɣɲɢɟ ɞɟɫяɬɢɥɟɬɢя. ɂɫɫɥɟɞɨɜɚɧɢя ɝɥɨɛɚɥьɧɨɣ ɷɦɢɫɫɢɢ ɬяɠɟɥɵɯ 
ɦɟɬɚɥɥɨɜ ɢɡ ɨɫɧɨɜɧɵɯ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɜɩɟɪɜɵɟ ɛɵɥɢ 
ɜɵɩɨɥɧɟɧɵ J.O. Nriagu, J.M. Pacyna [1].  

ɋɨɝɥɚɫɧɨ ɷɬɢɦ ɞɚɧɧɵɦ, ɩɨɱɬɢ ɜɫɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɬɚɤɠɟ 
ɫɠɢɝɚɧɢɟ ɬɨɩɥɢɜɚ, ɬɪɚɧɫɩɨɪɬ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɞɟяɬɟɥьɧɨɫɬɢ ɱɟɥɨɜɟɤɚ ɩɪɢɜɨɞяɬ  
ɤ ɚɧɬɪɨɩɨɝɟɧɧɨɦɭ ɪɚɫɫɟɢɜɚɧɢɸ ɷɥɟɦɟɧɬɨɜ ɜ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɟ. ȼ ɬɨ ɠɟ ɜɪɟɦя 
ɯɨɪɨɲɨ ɩɪɨɫɥɟɠɢɜɚɟɬɫя, ɱɬɨ ɧɚɢɛɨɥьɲɢɣ ɜɤɥɚɞ ɜɧɨɫяɬ ɜɫɟ ɜɢɞɵ ɫɠɢɝɚɧɢя ɬɨɩɥɢ- 

ɜɚ (386216 ɬ/ɝɨɞ), ɚɜɬɨɬɪɚɧɫɩɨɪɬ (8873λ ɬ/ɝɨɞ), ɰɜɟɬɧɚя ɦɟɬɚɥɥɭɪɝɢя (8862λ ɬ/ɝɨɞ), 
ɱɟɪɧɚя ɦɟɬɚɥɥɭɪɝɢя (65λ2 ɬ/ɝɨɞ), ɩɪɨɢɡɜɨɞɫɬɜɨ ɰɟɦɟɧɬɚ (4826 ɬ/ɝɨɞ). 

Ⱥɤɬɭɚɥьɧɨɫɬь ɩɪɨɛɥɟɦɵ, ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ ɩɪɨɜɟɞɟɧɚ ɞɚɧɧɚя ɪɚɛɨɬɚ, 
ɫɨɫɬɨɢɬ ɜ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɥɭɱɟɧɢя ɮɚɤɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɚɜɟ 
ɝɚɡɨɜɵɯ ɩɨɬɨɤɨɜ, ɨɫɨɛɟɧɧɨ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɦɢɝɪɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ, ɨɬɞɟɥяɸщɟɣɫя ɨɬ ɫɭɥьɮɢɞɧɵɯ 
ɯɜɨɫɬɨɯɪɚɧɢɥɢщ ɩɪɢ ɢɯ ɧɚɝɪɟɜɚɧɢɢ ɢɥɢ ɝɨɪɟɧɢɢ. Эɦɚɧɢɪɨɜɚɧɢɟ ɝɚɡɨɜ ɢɡ 
ɬɜɟɪɞɵɯ ɬɟɥ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ «ɷɮɮɟɤɬɚ ɨɬɞɚɱɢ», ɡɚ ɫɱɟɬ ɞɢɮɮɭɡɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɬɜɟɪɞɨɦ ɬɟɥɟ ɢ ɩɪɢ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɤɨɦɩɪɟɫɫɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢяɯ 
ɧɚ ɦɚɬɟɪɢɚɥ Д2Ж. ɇɟɫɦɨɬɪя ɧɚ ɞɥɢɬɟɥьɧɭɸ ɢɫɬɨɪɢɸ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɦɚɧɢɪɨɜɚɧɢя 
ɪɚɡɥɢɱɧɵɯ ɜɟщɟɫɬɜ, ɜɨɩɪɨɫ ɨ ɜɥɢяɧɢɢ ɫɨɞɟɪɠɚɧɢя ɩɨɪɨɜɨɣ ɜɥɚɝɢ ɧɚ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɮɥɸɢɞɧɵɯ ɢ ɝɚɡɨɜɵɯ ɩɨɬɨɤɨɜ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɟɬɫя ɨɬɤɪɵɬɵɦ. 
ȼɦɟɫɬɟ ɫ ɬɟɦ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜɥɚɠɧɨɫɬь – ɷɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɣ 
ɜɧɟɲɧɢɣ ɮɚɤɬɨɪ ɜ ɭɫɥɨɜɢяɯ ɧɨɪɦɚɥьɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢя ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɫɪɟɞɵ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɫɭщɟɫɬɜɟɧɧɨ ɜɥɢяɬь ɧɚ ɷɦɚɧɢɪɨɜɚɧɢɟ Д3Ж. 

Ɂɚɞɚɱɢ, ɪɟɲɚɟɦɵɟ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɫɨɫɬɨяɥɢ ɜ ɨɰɟɧɤɟ ɝɚɡɨɜɨɝɨ ɜɵɧɨɫɚ 
ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ; ɨɩɪɟɞɟɥɟɧɢɢ ɫɪɚɜɧɢɬɟɥьɧɨɣ 
ɩɨɞɜɢɠɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɨɬɞɟɥɟɧɢɢ ɩɚɪɨɝɚɡɨɜɨɣ ɮɚɡɵ. ɂɫɫɥɟɞɨɜɚɧɢɟ 
ɩɪɨɜɨɞɢɥɨɫь ɩɪɢɦɟɧɢɬɟɥьɧɨ ɤ Кɨɦɫɨɦɨɥьɫɤɨɦɭ ɯɜɨɫɬɨɯɪɚɧɢɥɢщɭ.  

 

ОȻɔȿКɌɕ ɂ ɆȿɌОȾɕ 
 

Ȼɵɜɲɢɣ Кɨɦɫɨɦɨɥьɫɤɢɣ ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥьɧɵɣ ɡɚɜɨɞ (КɁɁ) ɪɚɫɩɨɥɨɠɟɧ  
ɜ Кɟɦɟɪɨɜɫɤɨɣ ɨɛɥɚɫɬɢ, ɜ Кɭɡɧɟɰɤɨɦ Ⱥɥɚɬɚɭ. Ɂɚɜɨɞ ɛɵɥ ɜɜɟɞɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɜ 1λ37-1λ40 ɝɝ. Оɛщɚя ɦɚɫɫɚ ɨɬɪɚɛɨɬɚɧɧɨɣ ɪɭɞɵ ɡɚ ɝɨɞɵ ɪɚɛɨɬɵ ɡɚɜɨɞɚ 
ɫɨɫɬɚɜɢɥɚ 1 227 300 ɬ. 

ɇɚ ɡɚɜɨɞɟ ɩɟɪɟɪɚɛɚɬɵɜɚɥɢɫь ɡɨɥɨɬɨ-ɚɪɫɟɧɨɩɢɪɢɬ-ɤɜɚɪɰɟɜɵɟ ɪɭɞɵ 
Кɨɦɫɨɦɨɥьɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢя, ɨɫɧɨɜɧɵɦɢ ɫɭɥьɮɢɞɧɵɦɢ ɦɢɧɟɪɚɥɚɦɢ 
ɤɨɬɨɪɵɯ яɜɥяɥɢɫь ɩɢɪɢɬ, ɫɮɚɥɟɪɢɬ, ɝɚɥɟɧɢɬ, ɩɢɪɪɨɬɢɧ, ɚɪɫɟɧɨɩɢɪɢɬ. Оɫɧɨɜɧɨɣ 
ɠɢɥьɧɵɣ ɦɢɧɟɪɚɥ – ɤɜɚɪɰ. Ɂɨɥɨɬɨ ɢɡɜɥɟɤɚɥɨɫь ɦɟɬɨɞɨɦ ɰɢɚɧɢɪɨɜɚɧɢя ɜ NКCN 
ɢɡ ɪɭɞɵ, ɩɪɟɞɜɚɪɢɬɟɥьɧɨ ɨɛɪɚɛɨɬɚɧɧɨɣ ɨɛɵɱɧɵɦ ɫɩɨɫɨɛɨɦ (ɪɭɞɚ ɢɡɦɟɥьɱɚɥɚɫь 
ɞɨ -150 ɦɟɲ). Оɫɚɠɞɟɧɢɟ ɦɟɬɚɥɥɚ ɩɪɨɢɡɜɨɞɢɥɨɫь ɰɢɧɤɨɜɨɣ ɩɵɥьɸ, ɢ ɨɫɧɨɜɧɵɦ 
ɩɪɨɞɭɤɬɨɦ ɛɵɥ AЮ-ɲɥɚɦ, ɨɬɯɨɞɵ ɢɡɜɥɟɱɟɧɢя ɡɨɥɨɬɚ ɜ ɜɢɞɟ ɩɭɥьɩɵ ɫ 1λ64 ɝ. 
ɫɛɪɚɫɵɜɚɥɢɫь ɜ ɯɜɨɫɬɨɯɪɚɧɢɥɢщɟ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɜ 1200 ɦ ɨɬ ɡɚɜɨɞɚ ɜ ɛɚɫɫɟɣɧɟ 
ɪɭɱья ȿɤɚɬɟɪɢɧɢɧɫɤɨɝɨ. Оɧɨ ɩɪɟɞɫɬɚɜɥяɟɬ ɫɨɛɨɣ ɲɢɪɨɤɭɸ ɤɨɬɥɨɜɢɧɭ, 
ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜɵɲɟ ɡɞɚɧɢя ɡɚɜɨɞɚ ɧɚ 30 ɦ. ɏɜɨɫɬɨɯɪɚɧɢɥɢщɟ ɛɵɥɨ 
ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥя ɨɱɢɫɬɤɢ ɨɛщɟɝɨ ɫɬɨɤɚ ɡɚɜɨɞɚ, ɨɛɪɚɡɭɸщɟɝɨɫя ɡɚ ɫɱɟɬ 
ɪɟɩɭɥьɩɢɪɨɜɚɧɧɨɝɨ ɜɨɞɨɣ ɤɟɤɚ ɢ ɫɛɪɚɫɵɜɚɟɦɵɯ ɨɛɟɡɡɨɥɨɱɟɧɧɵɯ ɪɚɫɬɜɨɪɨɜ.  
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Ⱦɥя ɨɰɟɧɤɢ ɝɚɡɨɜɨɝɨ ɩɟɪɟɧɨɫɚ ɷɥɟɦɟɧɬɨɜ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɯɪɚɧɢɥɢщ ɛɵɥɢ 
ɢɫɩɨɥьɡɨɜɚɧɵ ɞɜɚ ɩɨɞɯɨɞɚ. 

1. ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɨɛɴɟɤɬɟ ɢɫɫɥɟɞɨɜɚɧɢя ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɩɪɢɧɭɞɢɬɟɥь-

ɧɚя ɩɪɨɤɚɱɤɚ ɱɟɪɟɡ ɛɚɪɛɨɬɟɪ ɫɨ ɫɛɨɪɨɦ ɤɨɧɞɟɧɫɚɬɨɜ ɥɢɛɨ ɱɟɪɟɡ щɟɥɨɱɧɭɸ 
ɡɚɝɪɭɡɤɭ (10 ɦɥ ɞɢɫɬɢɥɥ. ɜɨɞɚ + NaOH ɞɨ ɪɇ = λ.5) ɫ ɩɨɦɨщьɸ ɩɨɱɜɟɧɧɨɝɨ ɤɪɭɝɚ, 
ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɩɨ ɫɯɟɦɟ ɘ.ȼ. Ⱥɥɟɯɢɧɚ ɢ ɞɪ. Д4Ж (ɪɢɫ. 1, а). ȼɨɡɞɭɯ ɱɟɪɟɡ 
ɡɚɝɪɭɡɤɢ ɩɪɨɤɚɱɢɜɚɥɫя ɜ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ ɩɪɢ ɩɪɢɛɥɢɡɢɬɟɥьɧɨɣ ɫɤɨɪɨɫɬɢ 1 ɥ/ɦɢɧ. 

2. Ʌɚɛɨɪɚɬɨɪɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɫɛɨɪɭ ɤɨɧɞɟɧɫɚɬɨɜ ɝɚɡɨɜ, ɨɬɞɟɥяɸщɢɯɫя 
ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜɟщɟɫɬɜɚμ 8 ɩɪɨɛ ɢɡ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɲɭɪɮɨɜ (ɩɨ 4 ɢɡ ɤɚɠɞɨɝɨ). 
ɇɚɜɟɫɤɚ ɩɪɨɛɵ 100 ɝ ɩɪɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɥɚɠɧɨɫɬɢ ɩɨɦɟщɚɥɚɫь ɜ ɬɟɪɦɨɫɬɨɣɤɢɣ 
ɫɬɟɤɥяɧɧɵɣ ɫɬɚɤɚɧ, ɫɨɟɞɢɧɟɧɧɵɣ ɱɟɪɟɡ ɜɨɪɨɧɤɭ ɫ ɛɚɪɛɨɬɟɪɨɦ ɫɢɥɢɤɨɧɨɜɵɦ 
ɲɥɚɧɝɨɦ (ɪɢɫ. 1, ɛ.). ɋɬɚɤɚɧ ɫ ɩɪɨɛɨɣ ɧɚɝɪɟɜɚɥɫя ɧɚ ɩɥɢɬɤɟ ɩɪɢ ɩɨɫɬɨяɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ λ0 °ɋ, ɢɦɢɬɢɪɭя ɧɚɝɪɟɜɚɧɢɟ ɜɟщɟɫɬɜɚ ɩɪɢ ɝɨɪɟɧɢɢ ɨɬɜɚɥɚ. Ȼɚɪɛɨɬɟɪ 
ɩɨɦɟщɚɥɫя ɜ ɨɯɥɚɠɞɚɸщɭɸ ɫɪɟɞɭ ɞɥя ɤɨɧɞɟɧɫɚɰɢɢ ɨɬɞɟɥяɸщɟɣɫя ɩɚɪɨɝɚɡɨɜɨɣ 
ɫɦɟɫɢ. ɋ ɩɨɦɨщьɸ ɨɛɪɚɬɧɨɝɨ ɪɭɱɧɨɝɨ ɧɚɫɨɫɚ ɛɵɥɢ ɫɨɛɪɚɧɵ ɤɨɧɞɟɧɫɚɬɵ, 
ɯɚɪɚɤɬɟɪɢɡɭɸщɢɟ ɷɦɚɧɚɰɢɢ ɨɬ ɜɟщɟɫɬɜɚ ɯɜɨɫɬɨɯɪɚɧɢɥɢщɚ ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ. 

 

а ɛ 

 

Ɋɢɫ. 1. ɋɯɟɦɵ ɩɨɥɟɜɵɯ ɢ ɥɚɛɨɪɚɬɨɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜμ ɩɪɨɤɚɱɤɚ ɱɟɪɟɡ 
щɟɥɨɱɧɭɸ ɡɚɝɪɭɡɤɭ (ɚ); ɧɚɝɪɟɜɚɧɢɟ ɢ ɩɨɥɭɱɟɧɢɟ ɤɨɧɞɟɧɫɚɬɨɜ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢяɯ (ɛ) 
 

ɉɪɨɛɵ щɟɥɨɱɧɵɯ ɡɚɝɪɭɡɨɤ ɢ ɤɨɧɞɟɧɫɚɬɵ ɚɧɚɥɢɡɢɪɨɜɚɥɢ ɦɟɬɨɞɚɦɢ 
ɩɨɬɟɧɰɢɨɦɟɬɪɢɢ (ɪɇ, Cl

-
, F

-
, NO3

-
, NH4

+), ɬɭɪɛɢɞɢɦɟɬɪɢɢ (SO4
2-), ɂɋɉ-ȺЭɋ  

ɢ ɂɋɉ-Ɇɋ (ɤɚɬɢɨɧɵ ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɵ, Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɰɟɧɬɪ ɂɧɫɬɢɬɭɬɚ ɝɟɨɥɨ- 

ɝɢɢ ɢ ɦɢɧɟɪɚɥɨɝɢɢ ɋО ɊȺɇ, ɚɧɚɥɢɬɢɤɢ – ɂ.ȼ. ɇɢɤɨɥɚɟɜɚ ɢ ɋ.Ɏ. ɇɟɱɟɩɭɪɟɧɤɨ). 
 

ɊȿɁУɅɖɌȺɌɕ ɂ ОȻɋУɀȾȿɇɂə 
 

ɂɡ ɨɬɜɚɥɨɜ Кɨɦɫɨɦɨɥьɫɤɨɝɨ ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥьɧɨɝɨ ɡɚɜɨɞɚ ɩɨɫɬɨяɧɧɨ ɩɪɨ-

ɢɫɯɨɞɢɬ ɷɦɚɧɢɪɨɜɚɧɢɟ ɪяɞɚ ɯɢɦɢɱɟɫɤɢɯ ɜɟщɟɫɬɜ. Ɇɚɤɫɢɦɚɥьɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ 
ɝɚɡɨɚɷɪɨɡɨɥьɧɨɣ ɫɦɟɫɢ ɢɦɟɸɬ ɨɫɧɨɜɧɵɟ ɩɨɪɨɞɨɨɛɪɚɡɭɸщɢɟ ɦɚɤɪɨɤɨɦɩɨɧɟɧɬɵμ 
CК, NК, K, MР, FО, B, SТ. ɂɡ ɦɢɤɪɨɤɨɦɩɨɧɟɧɬɨɜ ɩɪɟɨɛɥɚɞɚɸɬ ГЧ, AЬ, MЧ, SЫ, BК, NТ.  

ȼ ɫɨɫɬɚɜɟ щɟɥɨɱɧɵɯ ɡɚɝɪɭɡɨɤ, ɨɬɨɛɪɚɧɧɵɯ ɜɨ ɜɪɟɦя ɩɨɥɟɜɵɯ ɷɤɫɩɟɪɢ-

ɦɟɧɬɨɜ, ɨɩɪɟɞɟɥɟɧ ɲɢɪɨɤɢɣ ɤɪɭɝ ɷɥɟɦɟɧɬɨɜμ ɨɫɧɨɜɧɵɟ ɤɚɬɢɨɧɵ (Ca, Mg, K, Na, 

Fe), ɩɪɢɦɟɫɧɵɟ ɦɟɬɚɥɥɵ (Mn, Al, Sr, Ba, Zn, Cd, Pb, Li, Mo, Ti), ɚɧɢɨɧɨɝɟɧɵ (As, 

Sb, V, B). ȼ ɟɞɢɧɢɱɧɵɯ ɩɪɨɛɚɯ ɨɛɧɚɪɭɠɟɧɵ Cr, Co, Ni. Эɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɪɢ 
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ɧɚɝɪɟɜɚɧɢɢ ɩɨɜɟɪɯɧɨɫɬɢ ɷɦɚɧɚɰɢɢ ɢɡ ɯɜɨɫɬɨɯɪɚɧɢɥɢщɚ ɫɨɞɟɪɠɚɬ ɲɢɪɨɤɢɣ ɤɪɭɝ 
ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɭɯɨɞящɢɯ ɫ ɩɚɪɨɝɚɡɨɜɨɣ ɮɚɡɨɣ. 

Ⱦɥя ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɷɦɚɧɢɪɨɜɚɧɢя ɷɥɟɦɟɧɬɨɜ ɜ ɫɢɫɬɟɦɟ ɩɨɪɨɞɚ/ɚɬɦɨɫɮɟɪ- 

ɧɵɣ ɜɨɡɞɭɯ ɛɵɥɢ ɢɫɩɨɥьɡɨɜɚɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɞɜɢɠɧɨɫɬɢ.  
Кɩɨɞɜ = Log(Cɬɜ/ɋɤɨɧɞ), 

ɝɞɟ  ɋɬɜ – ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ ɜ ɬɜɟɪɞɨɦ ɜɟщɟɫɬɜɟ, 
ɋɤɨɧɞ – ɫɨɞɟɪɠɚɧɢɟ ɷɬɨɝɨ ɠɟ ɷɥɟɦɟɧɬɚ ɜ ɤɨɧɞɟɧɫɚɬɟ, ɩɨɥɭɱɟɧɧɨɦ ɩɪɢ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ.  
ɑɟɦ ɜɵɲɟ Кɩɨɞɜ, ɬɟɦ ɦɨɛɢɥьɧɟɟ ɷɥɟɦɟɧɬ ɜ ɫɢɫɬɟɦɟ ɩɨɪɨɞɚ/ɚɬɦɨɫɮɟɪɧɵɣ 

ɜɨɡɞɭɯ (ɪɢɫ. 2). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɥɟɦɟɧɬɵ ɪɚɡɞɟɥɢɥɢɫь ɧɚ ɬɪɢ ɝɪɭɩɩɵμ 
 ɢɧɟɪɬɧɵɟ 0< ɤ < 1 FО, TТ, AХ, SТ, V, PЛ; 
 ɩɨɞɜɢɠɧɵɟ 1< ɤ < 10 Sb, As, Mn, Cd, K, Cu, Ca, Ba, Sr ; 

 ɜɟɫьɦɚ ɩɨɞɜɢɠɧɵɟ 10< ɤ < 100 Mg, Ni, Cr, Zn, Na, Mo. 

 

 
 

ɋɨɫɬɚɜɵ ɤɨɧɞɟɧɫɚɬɨɜ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɫɨɛɪɚɧɧɵɟ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢяɯ, 
яɜɥяɸɬɫя ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɵɦɢ ɫɨɫɬɚɜɚɦ ɤɨɧɞɟɧɫɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɥɚɛɨ-

ɪɚɬɨɪɢɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɨɬɜɚɥьɧɨɝɨ ɜɟщɟɫɬɜɚ (ɪɢɫ. 3). ɉɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɷɥɟɦɟɧɬɵ 

ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɵɣ ɩɨɪяɞɨɤ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɢɫɤɥɸɱɟɧɢя ɫɨɫɬɚɜɥяɸɬ NК, AХ, SЛ, 
ɫɨɞɟɪɠɚɧɢя ɤɨɬɨɪɵɯ ɜ ɤɨɧɞɟɧɫɚɬɚɯ ɢɡ ɥɚɛɨɪɚɬɨɪɢɢ ɛɵɥɢ ɧɚ ɩɨɪяɞɨɤ ɛɨɥьɲɟ. 

 

ɁȺКɅɘɑȿɇɂȿ 
 

ɂɡ ɨɬɜɚɥɨɜ Кɨɦɫɨɦɨɥьɫɤɨɝɨ ɡɨɥɨɬɨɢɡɜɥɟɤɚɬɟɥьɧɨɝɨ ɡɚɜɨɞɚ ɩɨɫɬɨяɧɧɨ 
ɩɪɨɢɫɯɨɞɢɬ ɷɦɚɧɢɪɨɜɚɧɢɟ ɪяɞɚ ɯɢɦɢɱɟɫɤɢɯ ɜɟщɟɫɬɜ. Оɫɨɛɟɧɧɨ ɜɵɫɨɤɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ CК, NК, K, MР, FО, B, SТ, ГЧ, AЬ, MЧ, SЫ, BК, NТ.  

 
 

Ɋɢɫ. 2. Кɨɷɮɮɢɰɢɟɧɬɵ ɩɨɞɜɢɠɧɨɫɬɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ  
ɜ ɫɢɫɬɟɦɟ ɩɨɪɨɞɚ/ɜɨɡɞɭɯ 
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ɉɨɥɭɱɟɧɧɵɟ ɪяɞɵ ɩɨɞɜɢɠɧɨɫɬɢ ɩɪɟɤɪɚɫɧɨ ɫɨɝɥɚɫɭɸɬɫя ɫ ɨɛщɢɦɢ ɩɪɟɞɫɬɚɜ-

ɥɟɧɢяɦɢ ɨ ɦɢɝɪɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. ȼ ɢɡɭɱɚɟɦɨɣ 
ɧɚɦɢ ɫɢɫɬɟɦɟ ɬɚɤ ɠɟ, ɤɚɤ ɢ ɜ ɫɢɫɬɟɦɟ ɜɨɞɚ-ɩɨɪɨɞɚ, ɫ ɝɚɡɨɚɷɪɨɡɨɥьɧɵɦɢ ɩɨɬɨɤɚɦɢ 
ɫɥɚɛɨ ɜɵɧɨɫяɬɫя ɨɫɧɨɜɧɵɟ ɩɨɪɨɞɨɨɛɪɚɡɭɸщɢɟ ɷɥɟɦɟɧɬɵμ FО, TТ, AХ, SТ, ɩɨɫɤɨɥьɤɭ 
ɧɚɯɨɞяɬɫя ɜ ɩɥɨɯɨɪɚɫɬɜɨɪɢɦɨɣ ɮɨɪɦɟ. ɇɚɢɛɨɥɟɟ ɩɨɞɜɢɠɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɫɬɟɦɵ 
– ɫɢɞɟɪɨɮɢɥьɧɵɟ ɷɥɟɦɟɧɬɵ (NТ, CЫ, MШ) ɢ ɪяɞ щɟɥɨɱɧɵɯ ɦɟɬɚɥɥɨɜ (MР, ГЧ, NК). 

ɋɨɫɬɚɜɵ ɤɨɧɞɟɧɫɚɬɨɜ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɫɨɛɪɚɧɧɵɟ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢяɯ, 
яɜɥяɸɬɫя ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɧɵɦɢ ɫɨɫɬɚɜɚɦ ɤɨɧɞɟɧɫɚɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ  
ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɨɬɜɚɥьɧɨɝɨ ɜɟщɟɫɬɜɚ. 

ȼ ɩɚɪɨɝɚɡɨɜɵɯ ɤɨɧɞɟɧɫɚɬɚɯ ɨɬɜɚɥɨɜ КɁɁ ɢ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥьɧɨɦ ɧɚɝɪɟɜɚɧɢɢ ɨɬɜɚɥьɧɨɝɨ ɜɟщɟɫɬɜɚ ɫɨɞɟɪɠɢɬɫя ɛɨɥьɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɦɚɤɪɨ- ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɟɪɟɧɨɫяɬɫя ɜ ɨɫɧɨɜɧɨɦ ɜ ɜɢɞɟ ɫɜɨɢɯ 
ɫɨɟɞɢɧɟɧɢɣ (ɨɤɫɢɞɨɜ, ɫɭɥьɮɢɞɨɜ, ɯɥɨɪɢɞɨɜ).  

ȻɂȻɅɂɈГɊȺФɂЧЕɋɄɂɃ ɋɉɂɋɈɄ 

1. Nriagu J.O., Pacyna J.M. Quantitative assessment of worldwide contamination of air, 
water and soil by trace metals // Nature. - 1988. - Vol. 333. - P. 134-139. 

2. Ȼɟɤɦɚɧ ɂ.ɇ. Эɦɚɧɢɪɨɜɚɧɢɟ ɬɜёɪɞɵɯ ɬɟɥμ ɭɱɟɛ. ɩɨɫɨɛɢɟ. - Ɇ.μ ɂɡɞɚɬɟɥьɫɬɜɨ ɆГУ, 
1971. - 58 ɫ. 

3. Ɇɢɤɥяɟɜ ɉ.ɋ., ɉɟɬɪɨɜɚ Ɍ.Ȼ. ȼɥɢяɧɢɟ ɜɥɚɠɧɨɫɬɢ ɧɚ ɷɦɚɧɢɪɨɜɚɧɢɟ ɩɟɫɱɚɧɨ-
ɝɥɢɧɢɫɬɵɯ ɩɨɪɨɞ // ȺɇɊɂ. - 2009. - № 1. - ɋ. 53-57. 

4. Ⱥɥɟɯɢɧ ɘ.ȼ., Ʌɚɩɢɰɤɢɣ ɋ.Ⱥ., Ɇɭɯɚɦɚɞɢяɪɨɜɚ Ɋ.ȼ., ɋɚɦɫɨɧɨɜ Ⱥ.ȿ. Эɤɫɩɟɪɢɦɟɧɬɚɥь- 
ɧɵɟ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя ɩɪɨɰɟɫɫɨɜ ɦɟɠɪɟɡɟɪɜɭɚɪɧɨɝɨ ɦɢɤɪɨɷɥɟɦɟɧɬɧɨɝɨ 
ɨɛɦɟɧɚ // ȼɟɫɬɧɢɤ Оɬɞɟɥɟɧɢя ɧɚɭɤ ɨ Ɂɟɦɥɟ ɊȺɇμ ɷɥɟɤɬɪɨɧ. ɧɚɭɱ.-ɢɧɮɨɪɦ. ɠɭɪɧ. - 2008. - № 1(26). - 
URL: http://www.scgis.ru/russian/cp1251/h_dgggms/1-2008/informbul-1_2008/elaborate-1.pdf (ɞɚɬɚ 
ɨɛɪɚщɟɧɢяμ 18.02.2016). 

© Ⱥ. ɘ. Ⱦɟɜɹɬɨɜа, ɋ. Ȼ. Ȼɨɪɬɧɢɤɨɜа, 2016 

 

Ɋɢɫ. 3. ɋɪɚɜɧɟɧɢɟ ɫɨɫɬɚɜɨɜ ɤɨɧɞɟɧɫɚɬɨɜ, ɨɬɨɛɪɚɧɧɵɯ ɜ ɩɨɥɟ,  

ɫ ɤɨɧɞɟɧɫɚɬɚɦɢ, ɨɬɨɛɪɚɧɧɵɦɢ ɜ ɥɚɛɨɪɚɬɨɪɢɢ. ɇɚ ɝɪɚɮɢɤɟ 
ɨɬɨɛɪɚɠɟɧɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɢ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 
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