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ɈɉɊȿȾȿɅȿɇɂɂ�ɌəɀȿɅɕɏ�ɆȿɌȺɅɅɈȼ 
ȼ�ɫɬɚɬɶɟ�ɩɪɢɜɟɞɟɧɵ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɢ 

ɜɨɡɦɨɠɧɨɫɬɢ�ɚɬɨɦɢɡɚɬɨɪɚ «ɝɪɚɮɢɬɨɜɚɹ�ɜɬɭɥɤɚ�ɮɢɥɶɬɪ» ɩɪɢ 
ɚɬɨɦɧɨ�ɚɛɫɨɪɛɰɢɨɧɧɨɦ� ɨɩɪɟɞɟɥɟɧɢɢ� ɧɟɤɨɬɨɪɵɯ� ɤɨɦɩɨɧɟɧ-
ɬɨɜ� ɜ� ɪɚɡɥɢɱɧɵɯ� ɩɪɢɪɨɞɧɵɯ� ɜɨɞɚɯ� ɢ� ɩɢɳɟɜɨɣ� ɩɪɨɞɭɤɰɢɢ. 
ɋɮɨɪɦɭɥɢɪɨɜɚɧɵ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɩɪɢɦɟɧɟɧɢɸ. 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ:� ɚɬɨɦɢɡɚɬɨɪ «ɝɪɚɮɢɬɨɜɚɹ� ɜɬɭɥɤɚ-
ɮɢɥɶɬɪ», ɬɹɠɟɥɵɟ� ɦɟɬɚɥɥɵ, ɚɬɨɦɧɨ�ɚɛɫɨɪɛɰɢɨɧɧɚɹ� ɫɩɟɤ-
ɬɪɨɫɤɨɩɢɹ, ɦɚɬɪɢɱɧɵɟ�ɜɥɢɹɧɢɹ. 

In the article analytical descriptions and possibilities of 
sprayer are resulted «graphite hob-filter» at atomic-absorbing de-
termination of some components in different natural waters and 
food products. Recommendations are formulated on application. 

Keywords: sprayer are resulted «graphite box- filter», 
hard metals, atomic-absorption spectroscopy, matrix effects. 

Ʉɨɧɬɪɨɥɶ� ɫɨɞɟɪɠɚɧɢɹ� ɦɢɤɪɨɤɨɥɢɱɟɫɬɜ� ɬɹɠɟɥɵɯ 
ɦɟɬɚɥɥɨɜ,  ɬɚɤɢɯ�ɤɚɤ�ɫɜɢɧɟɰ,  ɤɚɞɦɢɣ,  ɦɵɲɶɹɤ�ɢ�ɫɟɥɟɧ 
ɜɚɠɟɧ� ɜ� ɫɜɹɡɢ� ɫ� ɢɯ� ɜɵɫɨɤɨɣ� ɬɨɤɫɢɱɧɨɫɬɶɸ� ɢ, ɜɫɥɟɞ-
ɫɬɜɢɟ� ɷɬɨɝɨ, ɧɢɡɤɢɯ� ɉȾɄ. Ⱥɬɨɦɧɨ�ɚɛɫɨɪɛɰɢɨɧɧɚɹ 
ɫɩɟɤɬɪɨɫɤɨɩɢɹ, ɜ�ɱɚɫɬɧɨɫɬɢ� ɜ� ɟɟ� ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɨɦ 
ɜɚɪɢɚɧɬɟ, ɛɥɚɝɨɞɚɪɹ� ɯɨɪɨɲɢɦ� ɚɧɚɥɢɬɢɱɟɫɤɢɦ� ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦ: ɷɤɫɩɪɟɫɫɧɨɫɬɢ, ɩɪɨɫɬɨɬɟ, ɜɵɫɨɤɨɣ� ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɱɚɫɬɨ� ɩɪɢɦɟɧɹɟɬɫɹ� ɞɥɹ� ɢɯ� ɨɩɪɟɞɟɥɟ-
ɧɢɹ. Ɉɞɧɚɤɨ� ɩɪɢ� ɷɬɨɦ� ɡɚɱɚɫɬɭɸ� ɜɨɡɧɢɤɚɸɬ� ɩɨɦɟɯɢ, 
ɫɜɹɡɚɧɧɵɟ�ɫ�ɦɚɬɪɢɱɧɵɦɢ�ɷɮɮɟɤɬɚɦɢ�ɩɪɢ�ɜɵɫɨɤɢɯ�ɫɨ-
ɞɟɪɠɚɧɢɹɯ� ɫɨɥɟɣ� ɢ� ɨɪɝɚɧɢɱɟɫɤɨɝɨ� ɜɟɳɟɫɬɜɚ. Ɍɪɚɞɢ-
ɰɢɨɧɧɨ�ɞɥɹ�ɢɯ�ɭɫɬɪɚɧɟɧɢɹ�ɩɪɢɦɟɧɹɟɬɫɹ�ɪɹɞ�ɫɩɨɫɨɛɨɜ 
ɢ� ɩɪɢɟɦɨɜ – ɨɬɞɟɥɟɧɢɟ� ɦɟɲɚɸɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɨɬ 
ɨɩɪɟɞɟɥɹɟɦɵɯ, ɬɚɤ�ɧɚɡɵɜɚɟɦɚɹ SPTF-ɬɟɯɧɢɤɚ, ɚ�ɬɚɤɠɟ 
ɩɪɢɦɟɧɟɧɢɟ� ɧɟɤɨɦɦɟɪɱɟɫɤɢɯ� ɚɬɨɦɢɡɚɬɨɪɨɜ. ɉɨɫɥɟɞ-
ɧɢɟ� ɨɛɥɚɞɚɸɬ� ɪɹɞɨɦ� ɩɪɟɢɦɭɳɟɫɬɜ: ɩɨɜɵɲɚɸɬ� ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɢ�ɫɧɢɠɚɸɬ�ɦɚɬɪɢɱɧɵɟ�ɜɥɢɹɧɢɹ. Ɉɞɧɚ-
ɤɨ�ɜɫɥɟɞɫɬɜɢɟ�ɢɯ�ɦɚɥɨɣ�ɢɡɭɱɟɧɧɨɫɬɢ�ɧɟɤɨɦɦɟɪɱɟɫɤɢɟ 
ɚɬɨɦɢɡɚɬɨɪɵ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɩɪɢɦɟɧɹɸɬɫɹ�ɜ�ɩɪɚɤɬɢɤɟ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ�ɥɚɛɨɪɚɬɨɪɢɣ. 

ɇɚɦɢ� ɛɵɥɢ� ɢɡɭɱɟɧɵ� ɚɧɚɥɢɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ�ɢ�ɜɨɡɦɨɠɧɨɫɬɢ�ɚɬɨɦɢɡɚɬɨɪɚ «ɝɪɚɮɢɬɨɜɚɹ�ɜɬɭɥ-
ɤɚ�ɮɢɥɶɬɪ» (ɪɢɫ. 1) ɩɪɢ�ɚɬɨɦɧɨ�ɚɛɫɨɪɛɰɢɨɧɧɨɦ�ɨɩɪɟ-
ɞɟɥɟɧɢɢ�ɫɜɢɧɰɚ, ɤɚɞɦɢɹ, ɦɵɲɶɹɤɚ�ɢ�ɫɟɥɟɧɚ�ɜ�ɪɚɡɥɢɱ-
ɧɵɯ�ɩɪɢɪɨɞɧɵɯ�ɜɨɞɚɯ�ɢ�ɩɢɳɟɜɨɣ�ɩɪɨɞɭɤɰɢɢ. Ⱥɬɨɦɢ-
ɡɚɬɨɪ�ɢɡɝɨɬɨɜɥɟɧ�ɢɡ�ɩɨɪɢɫɬɨɝɨ�ɝɪɚɮɢɬɚ�ɢ�ɜɤɥɚɞɵɜɚɟɬ-
ɫɹ�ɜ�ɨɛɵɱɧɭɸ�ɩɢɪɨɥɢɬɢɱɟɫɤɭɸ�ɩɟɱɶ. ɑɟɪɟɡ�ɨɬɜɟɪɫɬɢɟ 
ɞɥɹ� ɞɨɡɢɪɨɜɚɧɢɹ� ɩɪɨɛɚ� ɩɨɞɚɟɬɫɹ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɶ 
ɮɢɥɶɬɪɚ�ɢ�ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ�ɩɨ� ɟɝɨ� ɨɛɴɟɦɭ. ɉɪɢ�ɚɬɨ-

ɦɢɡɚɰɢɢ� ɚɧɚɥɢɬ� ɢ� ɦɚɬɪɢɰɚ� ɢɫɩɚɪɹɸɬɫɹ� ɢ� ɞɢɮɮɭɧɞɢ-
ɪɭɸɬ�ɫ�ɪɚɡɧɨɣ�ɫɤɨɪɨɫɬɶɸ�ɱɟɪɟɡ�ɩɨɪɢɫɬɵɣ�ɝɪɚɮɢɬ. ɉɪɢ 
ɜɵɫɨɤɢɯ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɫɨɟɞɢɧɟɧɢɹ� ɳɟɥɨɱɧɵɯ� ɦɟɬɚɥ-
ɥɨɜ,  ɢɡ� ɤɨɬɨɪɵɯ� ɫɨɫɬɨɢɬ,  ɜ� ɨɫɧɨɜɧɨɦ,  ɦɚɬɪɢɰɚ� ɩɪɢ-
ɪɨɞɧɵɯ� ɜɨɞ� ɨɛɪɚɡɭɸɬ� ɢɧɬɟɪɤɚɥɚɬɵ� ɫ� ɝɪɚɮɢɬɨɦ. Ⱦɚɧ-
ɧɵɣ�ɷɮɮɟɤɬ�ɭɞɟɪɠɢɜɚɟɬ�ɩɢɤ�ɢɯ�ɢɫɩɚɪɟɧɢɹ�ɩɨ�ɫɪɚɜɧɟ-
ɧɢɸ�ɫ�ɩɢɤɨɦ, ɯɚɪɚɤɬɟɪɧɵɦ�ɞɥɹ�ɨɩɪɟɞɟɥɹɟɦɵɯ�ɤɨɦɩɨ-
ɧɟɧɬɨɜ (ɪɢɫ.2).  

ȼ� ɨɬɥɢɱɢɟ� ɨɬ� ɬɟɯɧɢɤɢ� ɢɫɩɚɪɟɧɢɹ� ɦɢɤɪɨɤɨɥɢ-
ɱɟɫɬɜ� ɦɟɬɚɥɥɨɜ� ɫ� ɩɥɚɬɮɨɪɦɵ� Ʌɶɜɨɜɚ,  ɩɪɢ� ɪɚɛɨɬɟ� ɫ 
©ɝɪɚɮɢɬɨɜɨɣ� ɜɬɭɥɤɨɣ�ɮɢɥɶɬɪɨɦ» ɜɪɟɦɹ� ɢɯ� ɩɨɥɧɨɝɨ 
ɢɫɩɚɪɟɧɢɹ, ɚ� ɬɚɤɠɟ� ɚɦɩɥɢɬɭɞɚ�ɩɢɤɨɜɵɯ� ɡɧɚɱɟɧɢɣ� ɚɛ-
ɫɨɪɛɰɢɨɧɧɨɫɬɢ� ɚɬɨɦɨɜ� ɜɨɡɪɚɫɬɚɟɬ. ɉɨɜɵɲɟɧɢɟ� ɚɦ-
ɩɥɢɬɭɞɵ�ɦɨɠɧɨ�ɨɛɴɹɫɧɢɬɶ�ɫɧɢɠɟɧɢɟɦ�ɧɟɷɮɮɟɤɬɢɜɧɵɯ 

 

Ɋɢɫ. 1. Ɉɛɳɢɣ�ɜɢɞ�ɷɥɟɤɬɪɨɬɟɪɦɢɱɟɫɤɨɣ�ɝɪɚɮɢɬɨɜɨɣ 
ɬɪɭɛɱɚɬɨɣ�ɩɟɱɢ�ɫ «ɝɪɚɮɢɬɨɜɨɣ�ɜɬɭɥɤɨɣ�ɮɢɥɶɬɪɨɦ»:  
1 - ɨɬɜɟɪɫɬɢɟ�ɞɥɹ�ɞɨɡɢɪɨɜɚɧɢɹ, 2 - «ɜɬɭɥɤɚ�ɮɢɥɶɬɪ»,  

3 - ɬɪɭɛɱɚɬɚɹ�ɩɟɱɶ 

 

Ɋɢɫ. 2. Ɋɟɝɢɫɬɪɨɝɪɚɦɦɚ�ɚɬɨɦɧɨɝɨ (ɤɪɚɫɧɚɹ�ɥɢɧɢɹ) ɢ  
ɧɟɫɟɥɟɤɬɢɜɧɨɝɨ�ɢɫɩɚɪɟɧɢɹ (ɫɢɧɹɹ�ɥɢɧɢɹ) ɦɢɤɪɨɤɨɥɢ-
ɱɟɫɬɜ Pb ɩɪɢ�ɟɝɨ�ɢɫɩɚɪɟɧɢɢ�ɫ «ɝɪɚɮɢɬɨɜɨɣ�ɜɬɭɥɤɢ-

ɮɢɥɶɬɪɚ» (ɚ) ɢ�ɫɬɟɧɤɢ�ɩɟɱɢ (ɛ) 



ȃȳȚȳȭ�ȣȎȞȥȜȐȖȣ�ȝȞȜȒȡȘȠȳȐ�ȳ�ȚȎȠȓȞȳȎșȳȐ. ǻȜȐȳ�ȐȖȒȖ�ȟȖȞȜȐȖțȖ  

64 
ɏɚɪɱɨɜɚ�ɧɚɭɤɚ�ɿ�ɬɟɯɧɨɥɨɝɿɹ  ʋ 1(18)*2012 

ɩɨɬɟɪɶ� ɧɚ� ɧɚɱɚɥɶɧɵɯ� ɷɬɚɩɚɯ� ɚɬɨɦɢɡɚɰɢɢ� ɜɫɥɟɞɫɬɜɢɟ 
ɛɨɥɶɲɟɝɨ, ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɥɚɬɮɨɪɦɨɣ� Ʌɶɜɨɜɚ, 
ɡɚɩɚɡɞɵɜɚɧɢɹ� ɧɚɝɪɟɜɚ «ɝɪɚɮɢɬɨɜɨɣ� ɜɬɭɥɤɢ�ɮɢɥɶɬɪɚ» 
ɢ�ɩɨɩɚɞɚɧɢɸ�ɩɚɪɨɜ�ɚɧɚɥɢɬɚ�ɜ�ɢɡɨɬɟɪɦɢɱɧɭɸ�ɚɧɚɥɢɬɢ-
ɱɟɫɤɭɸ�ɡɨɧɭ. ɍɜɟɥɢɱɟɧɢɟ�ɜɪɟɦɟɧɢ�ɩɨɥɧɨɝɨ�ɢɫɩɚɪɟɧɢɹ 
ɜɵɡɜɚɧɨ� ɭɜɟɥɢɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ� ɩɟɪɟɧɨɫɚ� ɩɚɪɨɜ� ɷɥɟ-
ɦɟɧɬɚ� ɩɪɢ� ɢɯ� ɞɢɮɮɭɡɢɢ� ɱɟɪɟɡ� ɧɚɝɪɟɬɵɣ� ɩɨɪɢɫɬɵɣ 
ɝɪɚɮɢɬ.  

©Ƚɪɚɮɢɬɨɜɚɹ� ɜɬɭɥɤɚ�ɮɢɥɶɬɪ» ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ 
ɩɪɢ�ɚɧɚɥɢɡɟ�ɩɪɢɪɨɞɧɵɯ�ɜɨɞ [1,2]. ɉɪɢ�ɷɬɨɦ�ɞɨɫɬɢɝɧɭ-
ɬɚ�ɜ 2-3 ɪɚɡɚ�ɥɭɱɲɚɹ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ 
ɬɚɤɢɦɢ� ɲɢɪɨɤɨ� ɢɫɩɨɥɶɡɭɟɦɵɦɢ� ɚɬɨɦɢɡɚɬɨɪɚɦɢ� ɤɚɤ 
ɩɟɱɶ� ɬɢɩɚ HGA  ɢ� ɩɥɚɬɮɨɪɦɚ� Ʌɶɜɨɜɚ.  Ʉɪɨɦɟ� ɬɨɝɨ,  ɜ 
ɫɜɹɡɢ�ɫ�ɪɚɡɥɢɱɧɨɣ�ɩɪɨɧɢɰɚɟɦɨɫɬɶɸ�ɩɨɪɢɫɬɨɝɨ�ɝɪɚɮɢ-
ɬɚ�ɞɥɹ�ɚɬɨɦɧɵɯ�ɢ�ɦɨɥɟɤɭɥɹɪɧɵɯ�ɩɚɪɨɜ, ɜɬɭɥɤɚ�ɮɢɥɶɬɪ 
ɫɩɨɫɨɛɧɚ� ɷɮɮɟɤɬɢɜɧɨ� ɪɚɡɞɟɥɹɬɶ� ɚɬɨɦɧɨɟ� ɢ� ɧɟɫɟɥɟɤ- 
ɬɢɜɧɨɟ�ɩɨɝɥɨɳɟɧɢɟ. ɗɬɨ�ɩɨɡɜɨɥɹɟɬ�ɩɪɨɜɨɞɢɬɶ�ɨɩɪɟɞɟ-
ɥɟɧɢɟ�ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ�ɩɪɢ�ɛɨɥɶɲɟɣ�ɜ 2-3 ɪɚɡɚ�ɝɪɚ-
ɧɢɱɧɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɦɟɲɚɸɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ 

�ɬɚɛɥ.). Ⱦɚɧɧɵɣ� ɚɬɨɦɢɡɚɬɨɪ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɟɧ� ɩɪɢ 
ɚɧɚɥɢɡɟ� ɧɟ� ɬɨɥɶɤɨ� ɜɨɞɧɵɯ� ɨɛɴɟɤɬɨɜ, ɧɨ� ɢ� ɨɪɝɚɧɢɱɟ-
ɫɤɢɯ� ɷɤɫɬɪɚɤɬɨɜ, ɤɨɬɨɪɵɟ� ɭɞɟɪɠɢɜɚɸɬɫɹ� ɨɬ� ɪɚɫɬɟɤɚ-
ɧɢɹ�ɜ�ɟɝɨ�ɩɨɪɚɯ.  

©Ƚɪɚɮɢɬɨɜɚɹ�ɜɬɭɥɤɚ�ɮɢɥɶɬɪ» ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ [3] 
ɞɥɹ�ɚɧɚɥɢɡɚ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɦɚɫɟɥ�ɢ 
ɠɢɪɨɜ. ȿɟ� ɩɪɢɦɟɧɟɧɢɟ� ɩɨɡɜɨɥɹɟɬ� ɭɜɟɥɢɱɢɬɶ� ɧɚɜɟɫɤɭ 
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ�ɨɛɪɚɡɰɚ�ɜ 5 - 10 ɪɚɡ (ɪɢɫ.3), ɩɪɚɤɬɢɱɟ-

ɫɤɢ�ɩɨɥɧɨɫɬɶɸ�ɭɫɬɪɚɧɢɬɶ�ɧɟɫɟɥɟɤɬɢɜɧɨɟ�ɩɨ-
ɝɥɨɳɟɧɢɟ� ɫɜɟɬɚ� ɢ� ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ� ɜ 2 ɪɚɡɚ 
ɩɨɜɵɫɢɬɶ� ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɗɌ� ȺȺɋ� ɨɩɪɟ-
ɞɟɥɟɧɢɹ� ɬɹɠɟɥɵɯ� ɦɟɬɚɥɥɨɜ� ɜ� ɦɚɫɥɚɯ� ɢ� ɠɢ-
ɪɚɯ. Ⱥɧɚɥɢɡ� ɠɢɞɤɢɯ� ɩɪɨɞɭɤɬɨɜ� ɫ� ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ (ɫɨɤɢ, 
ɜɨɞɵ) ɬɚɤɠɟ� ɜɟɫɶɦɚ� ɩɪɨɫɬ [4]. Ⱥɬɨɦɢɡɚɬɨɪ 
ɨɛɟɫɩɟɱɢɜɚɟɬ�ɷɮɮɟɤɬɢɜɧɨɟ�ɭɞɚɥɟɧɢɟ�ɨɪɝɚɧɢ-
ɱɟɫɤɨɣ� ɦɚɬɪɢɰɵ, ɩɨ�ɜɢɞɢɦɨɦɭ, ɡɚ� ɫɱɟɬ� ɭɜɟ-
ɥɢɱɟɧɢɹ�ɩɥɨɳɚɞɢ� ɡɚɧɹɬɨɣ�ɩɪɨɛɨɣ�ɢ�ɞɨɫɬɭɩɭ 
ɤɢɫɥɨɪɨɞɚ�ɜɨɡɞɭɯɚ. Ʉɪɨɦɟ�ɬɨɝɨ, ɡɚ�ɫɱɟɬ�ɨɬɞɟ-
ɥɟɧɢɹ�ɡɨɧɵ�ɢɫɩɚɪɟɧɢɹ�ɢ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɡɨɧɵ 
ɧɟɫɝɨɪɟɜɲɢɟ� ɱɚɫɬɢɰɵ� ɧɟ� ɫɨɡɞɚɸɬ� ɫɜɟɬɨɪɚɫ-
ɫɟɹɧɢɹ. 

Ʉ�ɩɪɟɢɦɭɳɟɫɬɜɚɦ «ɝɪɚɮɢɬɨɜɨɣ�ɜɬɭɥɤɢ-
ɮɢɥɶɬɪɚ» ɦɨɠɧɨ� ɨɬɧɟɫɬɢ� ɩɪɨɫɬɨɬɭ, ɞɟɲɟ-
ɜɢɡɧɭ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɢ�ɩɨɥɧɭɸ�ɫɨɜɦɟɫɬɢɦɨɫɬɶ 
ɫ� ɫɭɳɟɫɬɜɭɸɳɢɦ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ. Ɍɨɱɧɨɫɬɶ 
ɚɧɚɥɢɡɚ� ɩɪɢ� ɜɵɫɨɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ� ɦɟɲɚ-
ɸɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɠɚɟɬɫɹ, 
ɚ�ɩɪɢɦɟɧɟɧɢɟ «ɝɪɚɮɢɬɨɜɨɣ�ɜɬɭɥɤɢ�ɮɢɥɶɬɪɚ» 

ɡɧɚɱɢɬɟɥɶɧɨ� ɭɥɭɱɲɚɟɬ� ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ�ɚɧɚɥɢɡɚ (ɪɢɫ.4). 

ɉɪɢɦɟɧɟɧɢɟ «ɝɪɚɮɢɬɨɜɨɣ� ɜɬɭɥɤɢ�ɮɢɥɶɬɪɚ» ɩɨɡ-
ɜɨɥɹɟɬ� ɩɪɨɜɨɞɢɬɶ� ɩɪɹɦɨɟ� ɚɬɨɦɧɨ�ɚɛɫɨɪɛɰɢɨɧɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ� ɬɹɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ� ɜ� ɬɚɤɢɯ� ɬɪɚɞɢɰɢɨɧɧɨ 
ɫɥɨɠɧɵɯ� ɨɛɴɟɤɬɚɯ� ɤɚɤ� ɜɨɞɵ� ɭɦɟɪɟɧɧɨɣ� ɦɢɧɟɪɚɥɢɡɚ-
ɰɢɢ� ɢ� ɩɢɳɟɜɵɟ� ɩɪɨɞɭɤɬɵ� ɛɟɡ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ� ɩɪɨ-
ɛɨɩɨɞɝɨɬɨɜɤɢ, ɱɬɨ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɩɪɨɳɚɟɬ�ɢ�ɭɞɟɲɟɜɥɹ-
ɟɬ�ɚɧɚɥɢɡ. 
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Ɋɢɫ.3. ȼɥɢɹɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɦɚɫɥɚ (ɠɢɪɚ) ɜ�ɪɚɫɬɜɨɪɟ�ɝɟɤɫɚɧɚ (ɝ�ɧɚ 50 ɫɦ -3) 
ɧɚ�ɜɟɥɢɱɢɧɭ�ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ (Qa) ɚɬɨɦɨɜ Ni 
ɩɪɢ�ɟɝɨ�ɢɫɩɚɪɟɧɢɢ (1·10-8 ɝ) ɫɨ�ɫɬɟɧɤɢ�ɩɟɱɢ (1) ɢ 

ɫ «ɝɪɚɮɢɬɨɜɨɣ�ɜɬɭɥɤɢ�ɮɢɥɶɬɪɚ» (2) 

Ɋɢɫ.4. Ɂɚɜɢɫɢɦɨɫɬɶ�ɜɟɥɢɱɢɧɵ�ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ�ɫɬɚɧɞɚɪɬɧɨɝɨ  
ɨɬɤɥɨɧɟɧɢɹ (Sr,%) ɪɟɡɭɥɶɬɚɬɨɜ�ɢɡɦɟɪɟɧɢɣ�ɚɛɫɨɪɛɰɢɨɧɧɨɫɬɢ (Qo) 

ɚɬɨɦɨɜ Pb ɢ Cd ɨɬ�ɤɨɧɰɟɧɬɪɚɰɢɢ (ɝÂɞɦ-3) Cl- - (1;3) ɢ SO4
-2 – 

ɢɨɧɨɜ (2;4) ɩɪɢ�ɢɫɩɚɪɟɧɢɢ�ɷɥɟɦɟɧɬɨɜ�ɫ�ɩɥɚɬɮɨɪɦɵ�Ʌɶɜɨɜɚ (1;2) 
ɢ «ɝɪɚɮɢɬɨɜɨɣ�ɜɬɭɥɤɢ�ɮɢɥɶɬɪɚ» (3;4) ɜ�ɩɪɢɫɭɬɫɬɜɢɢ�ɆɆ 

Ɍɚɛɥɢɰɚ 
ɋɪɚɜɧɢɬɟɥɶɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɧɟɤɨɬɨɪɵɯ�ɚɬɨɦɢɡɚɬɨɪɨɜ 

Ⱥɧɚɥɢɬɢɱɟɫɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ� ɉɟɱɶ 
ɬɢɩɚ 
HGA 

ɉɥɚɬɮɨɪ-
ɦɚ�Ʌɶɜɨɜɚ 

©Ƚɪɚɮɢɬɨ-
ɜɚɹ «ɜɬɭɥɤɚ-
ɮɢɥɶɬɪ» 

ɇɢɠɧɹɹ� ɝɪɚ-
ɧɢɰɚ� ɨɩɪɟɞɟ-
ɥɹɟɦɵɯ� ɤɨɧ-
ɰɟɧɬɪɚɰɢɣ, 
ɦɤɝÂɤɝ-1 

Pb 5 3 1,5 

Cd 0,2 0,15 0,05 

As 5 4 2 

Se 10 6 3 

Ƚɪɚɧɢɱɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɯɥɨ-
ɪɢɞɨɜ, ɝÂɤɝ-1 

~0,5 ~0,7 ~1,5 

Ƚɪɚɧɢɱɧɚɹ� ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɫɭɥɶɮɚɬɨɜ, ɝÂɤɝ-1 

~0,5 ~0,7 ~1,5 

Ƚɪɚɧɢɱɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɫɚɯɚɪɚ, 
ɝÂɤɝ-1 

~200 ~200 ~500 

Ƚɪɚɧɢɱɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɪɚɫɬɢ-
ɬɟɥɶɧɵɯ� ɠɢɪɨɜ (ɩɨɞɫɨɥɧɟɱɧɨɟ 
ɦɚɫɥɨ), ɝÂɤɝ-1 

~100 ~100 ~300 
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