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Abstract: Forest-steppe landscapes of European territory of Russia receive moisture with atmos-pheric precipitation, when the river water is inaccessible. The key areas for atmogeochemical research were landscapes of grass steppe and broadleaf forests at Kursk Biosphere Station (KBS) of the Institute of Geography of the Russian Academy of Sciences. Atmogeochemical research at KBS was carried out in winter (period of maximum snow accumulation) and summer. For comparative analysis sampling was carried out in the agricultural landscape as well. The qualitative composition of aerosols in winter and summer is different from each other. This is caused both by meteorological conditions and sea-sonal characteristics of the flow of geophysical processes. The obtained results show that heavy metals enter the landscapes with snow deposits. Atmospheric aerosol is enriched by many anthropogenic ele-ments in the western transport of air masses. With stable anticyclones, the concentrations of atmos-pheric aerosol in forest-steppe landscapes are minimal. Elevated concentrations of Cd, Pb and S were detected in aerosols at all studied landscapes. The emissions of industrial enterprises of Kursk and ve-hicles are sources of high concentrations of these elements in aerosols. For the assessment of atmos-pheric pollution of the natural landscape and definition of air routes of migration of the elements of a permanent atmogeochemical monitoring is required. 
Ʌɟɫɨɫтɟɩɧɵɟ ɥɚɧɞɲɚɮтɵ Кɭɪɫɤɨɣ ɨɛɥɚɫтɢ ɡɚɧɢɦɚɸт ɸɝɨ-ɡɚɩɚɞɧɵɟ ɢ ɸɠɧɵɟ ɫɤɥɨɧɵ Сɪɟɞ-

ɧɟɪɭɫɫɤɨɣ ɜɨɡɜɵɲɟɧɧɨɫтɢ, ɯɚɪɚɤтɟɪɢɡɭɸɳɢɟɫя ɫɢɥɶɧɨ ɪɚɡɜɢтɨɣ ɨɜɪɚɠɧɨ-ɛɚɥɨɱɧɨɣ ɫɟтɶɸ. Пɨɱɜɨ-
ɨɛɪɚɡɭɸɳɢɟ ɩɨɪɨɞɵ ɩɪɟɞɫтɚɜɥɟɧɵ ɩɪɟɢɦɭɳɟɫтɜɟɧɧɨ ɥɟɫɫɨɜɢɞɧɵɦɢ ɢ ɩɨɤɪɨɜɧɵɦɢ ɫɭɝɥɢɧɤɚ-
ɦɢ. Пɨɞ ɫтɟɩɧɵɦ тɪɚɜяɧɢɫтɵɦ ɩɨɤɪɨɜɨɦ ɮɨɪɦɢɪɭɸтɫя ɱɟɪɧɨɡɟɦɵ, ɩɨɞ ɲɢɪɨɤɨɥɢɫтɜɟɧɧɵɦɢ 
ɥɟɫɚɦɢ — ɫɟɪɵɟ ɥɟɫɧɵɟ ɩɨɱɜɵ. Кɥɢɦɚт ɭɦɟɪɟɧɧɨ-ɤɨɧтɢɧɟɧтɚɥɶɧɵɣ ɫɨ ɡɧɚɱɢтɟɥɶɧɵɦɢ ɤɨɥɟɛɚ-
ɧɢяɦɢ тɟɦɩɟɪɚтɭɪɵ ɜ ɝɨɞɨɜɨɦ ɰɢɤɥɟ — тɟɩɥɵɦ ɥɟтɨɦ ɢ ɭɦɟɪɟɧɧɨ ɯɨɥɨɞɧɨɣ ɡɢɦɨɣ. Сɪɟɞɧɟɝɨ-
ɞɨɜɨɟ ɤɨɥɢɱɟɫтɜɨ ɨɫɚɞɤɨɜ (ɩɨ ɞɚɧɧɵɦ ɦɟтɟɨɫтɚɧɰɢɢ Кɭɪɫɤ) ɫɨɫтɚɜɥяɟт ɨɤɨɥɨ 650 ɦɦ, ɫɪɟɞɧɟɝɨɞɨ-
ɜɚя тɟɦɩɟɪɚтɭɪɚ ɜɨɡɞɭɯɚ — +5,6 °С [Аɪɯɢɜɧɵɟ ɞɚɧɧɵɟ…]. Ʌɟтɨɦ ɱɚɫтɵ ɥɢɜɧɢ. Уɜɥɚɠɧɟɧɢɟ 
ɞɨɫтɚтɨɱɧɨɟ, ɧɨ ɧɟɭɫтɨɣɱɢɜɨɟ: ɜɥɚɠɧɵɟ ɝɨɞɵ ɱɟɪɟɞɭɸтɫя ɫ ɫɭɯɢɦɢ, ɛɵɜɚɸт ɡɚɫɭɯɢ ɢ ɫɭɯɨɜɟɢ.  

Ɉɫɧɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɦɢɝɪɚɰɢɨɧɧɵɯ ɩɨтɨɤɨɜ ɜ ɥɚɧɞɲɚɮтɧɨ-ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɫɢɫтɟɦɚɯ (ɅГС) ɥɟɫɨɫтɟɩɧɨɣ ɡɨɧɵ ɜɟɪтɢɤɚɥɶɧɨɟ. Вɥɚɝɚ ɩɨɫтɭɩɚɟт ɩɪɟɢɦɭɳɟɫтɜɟɧɧɨ ɫ ɚтɦɨɫɮɟɪɧɵɦɢ 
ɨɫɚɞɤɚɦɢ. Пɨɱɜɵ ɯɚɪɚɤтɟɪɢɡɭɸтɫя ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɦɵɜɧɵɦ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ. Пɪɢ ɢɫɫɭɲɟ-
ɧɢɢ ɩɨɜɟɪɯɧɨɫтɢ ɩɨɱɜɵ ɜɨɡɧɢɤɚɸт ɨɛɪɚтɧɵɟ ɩɨтɨɤɢ тɨɧɤɨɞɢɫɩɟɪɫɧɨɝɨ ɦɚтɟɪɢɚɥɚ ɜ ɩɪɢɡɟɦ-
ɧɭɸ ɚтɦɨɫɮɟɪɭ.  

Атɦɨɝɟɨɯɢɦɢɱɟɫɤɚя ɫɨɫтɚɜɥяɸɳɚя ɥɟɫɨɫтɟɩɧɨɣ ɅГС ɜ ɰɟɥɨɦ ɧɟɞɨɫтɚтɨɱɧɨ ɢɡɭɱɟɧɚ. Дɥя 
ɷтɨɣ ɡɚɞɚɱɢ ɛɵɥ ɜɵɛɪɚɧ ɤɥɸɱɟɜɨɣ ɭɱɚɫтɨɤ (N 51º32' E 36º05') ɧɚ тɟɪɪɢтɨɪɢɢ Кɭɪɫɤɨɣ ɛɢɨɫɮɟɪ-
ɧɨɣ ɫтɚɧɰɢɢ (КБС) Иɧɫтɢтɭтɚ ɝɟɨɝɪɚɮɢɢ ɊАН, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ 15 ɤɦ ɤ ɸɝɭ ɨт Кɭɪɫɤɚ.   

                                                           1 Ɋɚɛɨтɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɝɨɫɭɞɚɪɫтɜɟɧɧɨɝɨ ɡɚɞɚɧɢя № 79.10. «Вɵяɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫтɟɣ 
ɮɨɪɦɢɪɨɜɚɧɢя ɩɪɨɫтɪɚɧɫтɜɟɧɧɨɣ ɫтɪɭɤтɭɪɵ ɢ ɪɚɡɜɢтɢя ɥɚɧɞɲɚɮтɨɜ ɩɨɞ ɜɥɢяɧɢɟɦ ɩɪɢɪɨɞɧɵɯ  
ɢ ɚɧтɪɨɩɨɝɟɧɧɵɯ ɮɚɤтɨɪɨɜ ɤɚɤ ɨɫɧɨɜɵ ɪɚɰɢɨɧɚɥɢɡɚɰɢɢ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢя». Ɋɟɝ. № 01201352471 (0148-2014-0020).  
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В ɧɚɫтɨяɳɟɟ ɜɪɟɦя ɜ Кɭɪɫɤɨɣ ɨɛɥɚɫтɢ ɛɨɥɟɟ 80% тɟɪɪɢтɨɪɢɢ ɪɚɫɩɚɯɚɧɨ, ɩɪɢɪɨɞɧɵɯ ɮɨɧɨ-
ɜɵɯ тɟɪɪɢтɨɪɢɣ ɫɨɯɪɚɧɢɥɨɫɶ ɦɚɥɨ (ɨɤɨɥɨ 0,2%) [Дɨɤɥɚɞ ɨ ɫɨɫтɨяɧɢɢ…, 2016]. Нɚɢɛɨɥɟɟ ɡɧɚ-
ɱɢɦɨɣ ɨɫɨɛɨ ɨɯɪɚɧяɟɦɨɣ тɟɪɪɢтɨɪɢɟɣ яɜɥяɟтɫя ɐɟɧтɪɚɥɶɧɨ-ɑɟɪɧɨɡɟɦɧɵɣ ɝɨɫɭɞɚɪɫтɜɟɧɧɵɣ 
ɡɚɩɨɜɟɞɧɢɤ ɢɦɟɧɢ ɩɪɨɮɟɫɫɨɪɚ В.В. Аɥɟɯɢɧɚ (ɐɑГЗ). Ɉɞɧɚɤɨ ɨɧ ɪɚɫɩɨɥɨɠɟɧ ɞɨɜɨɥɶɧɨ ɛɥɢɡɤɨ ɤ 
Кɭɪɫɤɭ — ɤɪɭɩɧɨɦɭ ɩɪɨɦɵɲɥɟɧɧɨɦɭ ɰɟɧтɪɭ — ɤɨтɨɪɵɣ ɨɤɚɡɵɜɚɟт ɡɚɦɟтɧɨɟ ɝɟɨɯɢɦɢɱɟɫɤɨɟ 
ɜɥɢяɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɢɟ тɟɪɪɢтɨɪɢɢ [Кɚɣɞɚɧɨɜɚ, 2015; Зɚɦɨтɚɟɜ, 2013]. 

Дɥя ɩɪɨɜɟɞɟɧɢя ɝɟɨɯɢɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ тɪɟɛɭɟтɫя ɭɱɚɫтɨɤ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɚɧтɪɨɩɨ-
ɝɟɧɧɵɦ ɜɥɢяɧɢɟɦ, ɢ тɟɪɪɢтɨɪɢя КБС, ɧɚ ɤɨтɨɪɨɣ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫтɪɚɧɟɧɵ ɩɪɢɪɨɞɧɵɟ ɫтɟɩɧɵɟ 
ɢ ɥɟɫɧɵɟ ɥɚɧɞɲɚɮтɵ, ɜɩɨɥɧɟ ɨтɜɟɱɚɟт ɷтɢɦ тɪɟɛɨɜɚɧɢяɦ. Стɨɢт ɨтɦɟтɢтɶ, ɱтɨ ɐɑГЗ яɜɥяɟтɫя 
ɫɜɨɟɨɛɪɚɡɧɨɣ ɛɚɪɶɟɪɧɨɣ ɡɨɧɨɣ ɦɟɠɞɭ Кɭɪɫɤɨɦ ɢ КБС, ɱтɨ ɞɚɟт ɞɨɩɨɥɧɢтɟɥɶɧɨɟ ɩɪɟɢɦɭɳɟɫтɜɨ 
ɞɥя ɜɵɛɨɪɚ КБС ɜ ɤɚɱɟɫтɜɟ ɷɤɫɩɟɪɢɦɟɧтɚɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 

Атɦɨɝɟɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢя ɧɚ КБС ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɥɟтɧɢɣ ɢ ɡɢɦɧɢɣ ɫɟɡɨɧɵ. Гɟɨɯɢ-
ɦɢɱɟɫɤɚя ɫɧɟɝɨɫɴɟɦɤɚ тɟɪɪɢтɨɪɢɢ ɨɫɭɳɟɫтɜɥяɥɚɫɶ ɜ 2013 ɢ 2017 ɝɝ. Иɫɫɥɟɞɨɜɚɧɢя ɩɪɢɡɟɦɧɨɝɨ 
ɚɷɪɨɡɨɥя ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɞɜɭɯ тɢɩɚɯ ɥɚɧɞɲɚɮтɨɜ — ɜ тɢɩɢɱɧɨɣ ɤɨɜɵɥɶɧɨɣ ɫтɟɩɢ ɜ ɡɢɦɧɢɣ ɢ 
ɥɟтɧɢɣ ɩɟɪɢɨɞɵ ɢ ɜ ɫтɚɪɨɨɫɜɨɟɧɧɨɦ ɚɝɪɨɥɚɧɞɲɚɮтɟ ɧɚ ɩɚɯɨтɧɵɯ ɡɟɦɥяɯ ɜ ɦɚɟ-ɢɸɧɟ 2013 ɝ. 

В ɩɪɨɛɚɯ ɫɧɟɝɨɜɵɯ ɜɨɞ ɨɩɪɟɞɟɥяɥɢɫɶ ɪН ɢ ɦɢɧɟɪɚɥɢɡɚɰɢя ɜɫɟɣ тɨɥɳɢ ɫɧɟɝɚ ɦɟтɨɞɨɦ ɷɤɫ-
ɩɪɟɫɫ-ɚɧɚɥɢɡɚ ɫ ɩɨɦɨɳɶɸ ɩɨɪтɚтɢɜɧɵɯ ɪН-ɦɟтɪɚ ɢ ɤɨɧɞɭɤтɨɦɟтɪɚ ɮɢɪɦɵ Hanna. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢя ɜ ɩɪɨɛɚɯ ɦɢɤɪɨɷɥɟɦɟɧтɨɜ ɜɵɩɨɥɧɟɧɨ ɦɟтɨɞɨɦ ɦɚɫɫ-ɫɩɟɤтɪɨɦɟтɪɢɢ ɫ ɢɧɞɭɤтɢɜɧɨ 
ɫɜяɡɚɧɧɨɣ ɩɥɚɡɦɨɣ (ICP-MS) ɧɚ ɩɪɢɛɨɪɟ Elan-6100 ɜ ɥɚɛɨɪɚтɨɪɢɢ ɐНИГɊИ. 

Ɉтɛɨɪ ɩɪɨɛ ɚɷɪɨɡɨɥɟɣ ɜɵɩɨɥɧяɥɫя ɩɨ ɦɟтɨɞɢɤɟ ɨɩɪɟɞɟɥɟɧɢя ɦɚɫɫɨɜɨɝɨ ɫɨɞɟɪɠɚɧɢя ɦɢɤ-
ɪɨɷɥɟɦɟɧтɨɜ ɜ ɚтɦɨɫɮɟɪɧɵɯ ɚɷɪɨɡɨɥяɯ ɮɨɧɨɜɵɯ ɥɚɧɞɲɚɮтɨɜ ɧɚ ɮɢɥɶтɪɵ АФА-ХА-20 ɩɨɥɟ-
ɜɵɦ ɚɫɩɢɪɚɰɢɨɧɧɵɦ ɩɪɨɛɨɨтɛɨɪɧɢɤɨɦ, ɫɨɡɞɚɧɧɵɦ ɜ ɚɷɪɨɡɨɥɶɧɨɣ ɥɚɛɨɪɚтɨɪɢɢ НИФХИ  
ɢɦ. Ʌ.ə.Кɚɪɩɨɜɚ.  

Гɟɨɯɢɦɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢя тɚɥɵɯ ɜɨɞ ɩɪɨɛ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɮɨɧɨɜɵɯ ɥɚɧɞɲɚɮтɨɜ 
КБС ɩɨɤɚɡɵɜɚɸт, ɱтɨ ɩɨɫтɭɩɚɸɳɢɟ ɜ ɧɢɯ ɡɢɦɧɢɟ ɚтɦɨɫɮɟɪɧɵɟ ɨɫɚɞɤɢ ɨтɥɢɱɚɸтɫя ɨɱɟɧɶ ɦɚ-
ɥɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ ɢ ɫɥɚɛɨɤɢɫɥɨɣ ɪɟɚɤɰɢɟɣ (тɚɛɥ. 1). Пɪɨɛɵ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɨтɨɛɪɚɧɧɵɟ ɜ 
ɚɝɪɨɥɚɧɞɲɚɮтɟ (ɩɚɯɨтɧɵɟ ɡɟɦɥɢ), ɱɭтɶ ɛɨɥɟɟ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɟ, ɢɯ ɜɟɥɢɱɢɧɚ ɪН ɢɡɦɟɧяɟтɫя 
ɨт ɫɥɚɛɨɤɢɫɥɨɣ ɞɨ ɧɟɣтɪɚɥɶɧɨɣ.  

Ɍаɛɥица 1 
Поɤазатɟли рН и ɦинɟрализации ɫнɟɠноɝо ɩоɤрова ланɞшафтно-ɝɟоɯиɦиɱɟɫɤоɣ  

ɫиɫтɟɦɵ КБС 
Месɬо оɬɛора ɩроɛ рɇ ɦкɝ/ɥ 

Шɢɪɨɤɨɥɢɫтɜɟɧɧɵɣ ɥɟɫ  5,9-6,7 0,02-0,03 
Кɨɜɵɥɶɧɚя ɫтɟɩɶ 5,2-6,1 0,01-0,02 
Аɝɪɨɥɚɧɞɲɚɮт  5,6-7,3 0,02-0,05  
Сɨɞɟɪɠɚɧɢɟ ɜɫɟɯ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧтɨɜ ɜ ɫɧɟɝɟ КБС ɧɢɠɟ ПДК ɞɥя ɪɟɱɧɵɯ ɢ ɩɢтɶɟɜɵɯ 

ɜɨɞ. В тɚɛɥɢɰɚɯ 2 ɢ 3 ɩɪɟɞɫтɚɜɥɟɧɵ ɫɨɞɟɪɠɚɧɢя ɡɧɚɱɢɦɵɯ ɷɥɟɦɟɧтɨɜ ɜ ɩɪɨɛɚɯ тɚɥɵɯ ɜɨɞ 
ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ, ɨтɨɛɪɚɧɧɵɯ ɜ ɪɚɡɧɵɯ тɢɩɚɯ ɥɚɧɞɲɚɮтɨɜ. Кɚɤ ɩɨɤɚɡɵɜɚɸт ɪɟɡɭɥɶтɚтɵ, ɜ 
ɫɧɟɠɧɨɦ ɩɨɤɪɨɜɟ ɥɟɫɧɨɝɨ ɥɚɧɞɲɚɮтɚ ɥɟɫɨɫтɟɩɧɨɣ ɡɨɧɵ ɤɨɧɰɟɧтɪɚɰɢɢ ɷɥɟɦɟɧтɨɜ ɜɵɲɟ, ɱɟɦ ɜ 
ɫтɟɩɧɨɦ. 

Ɍаɛɥица 2 
Соɞɟрɠаниɟ ɯиɦиɱɟɫɤиɯ ɷлɟɦɟнтов ɝлоɛалɶноɝо знаɱɟния в ɫнɟɠноɦ ɩоɤровɟ  

ланɞшафтов КБС, ɦɤɝ/л 
Месɬо оɬɛора B C Al Si 

Кɨɜɵɥɶɧɚя ɫтɟɩɶ  0,9 2387,9 15,0 117,1 
Шɢɪɨɤɨɥɢɫтɜɟɧɧɵɣ ɥɟɫ 1,3 5374,9 16,9 109,2 
ПДК ɊФ 500  500 10000 
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Ɍаɛɥица 3 
Соɞɟрɠаниɟ ɯиɦиɱɟɫɤиɯ ɷлɟɦɟнтов рɟɝионалɶноɝо и лоɤалɶноɝо знаɱɟния  

в ɫнɟɠноɦ ɩоɤровɟ ланɞшафтов КБС, ɦɤɝ/л)   
Месɬо оɬɛора Na K Ca Sr Cs Ni Se Sb Pb Mo La 

Кɨɜɵɥɶɧɚя ɫтɟɩɶ  128 126 378 2 0,008 0,33 11,1 0,07 0,18 0,025 0,008 
Шɢɪɨɤɨɥɢɫтɜɟɧɧɵɣ ɥɟɫ 377 326 773 4 0,021 0,78 0,4 0,48 0,34 0,008 0,013  
Иɫɫɥɟɞɨɜɚɧɢɟ ɚɷɪɨɡɨɥɟɣ ɜ ɩɪɢɡɟɦɧɨɣ ɚтɦɨɫɮɟɪɟ ɮɨɧɨɜɨɝɨ ɫтɟɩɧɨɝɨ ɥɚɧɞɲɚɮтɚ КБС ɩɪɨ-

ɜɨɞɢɥɢɫɶ ɡɢɦɨɣ ɜ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɧɟɝɨɧɚɤɨɩɥɟɧɢя ɢ ɥɟтɨɦ. Ɋɚɫɱɟт ɤɨɷɮɮɢɰɢɟɧтɨɜ ɚɷ-
ɪɨɡɨɥɶɧɨɣ ɤɨɧɰɟɧтɪɚɰɢɢ Ка [Дɨɛɪɨɜɨɥɶɫɤɢɣ, 1983], ɪɚɜɧɵɯ ɨтɧɨɲɟɧɢɸ ɫɨɞɟɪɠɚɧɢя ɷɥɟɦɟɧтɚ 
ɜ ɚɷɪɨɡɨɥɟ ɤ ɤɥɚɪɤɭ ɷтɨɝɨ ɷɥɟɦɟɧтɚ ɜ ɝɪɚɧɢтɧɨɦ ɫɥɨɟ ɤɨɧтɢɧɟɧтɚɥɶɧɨɣ ɡɟɦɧɨɣ ɤɨɪɵ, ɩɨɡɜɨɥɢɥ 
ɨɩɪɟɞɟɥɢтɶ ɢɧтɟɧɫɢɜɧɨɫтɶ ɧɚɤɨɩɥɟɧɢя ɷɥɟɦɟɧтɨɜ ɜ ɚтɦɨɫɮɟɪɧɨɦ ɚɷɪɨɡɨɥɟ ɥɚɧɞɲɚɮтɧɨ-
ɝɟɨɯɢɦɢɱɟɫɤɨɣ ɫɢɫтɟɦɵ КБС (тɚɛɥ. 4).  

Ɍаɛɥица 4 
Интɟнɫивноɫтɶ наɤоɩлɟния ɷлɟɦɟнтов в атɦоɫфɟрноɦ аɷрозолɟ ланɞшафтов КБС (2013 ɝ.) 

Ассоциации ɧакаɩɥиваɸɳихся ɷɥеɦеɧɬов (Ка>1) 
Месɬо иɡɦереɧиɣ 1-10n 10-50n 50-100n >100n 

Кɨɜɵɥɶɧɚя ɫтɟɩɶ (ɮɟɜɪɚɥɶ) Ca,Cr,Ni,Cu,Sr,Sn,Cs,Hg Zn,Sb,Pb, S,Cd  
Кɨɜɵɥɶɧɚя ɫтɟɩɶ (ɢɸɧɶ) Ca,Zn, Cs Pb S,Cd  
Аɝɪɨɥɚɧɞɲɚɮт (ɦɚɣ) Ca,Cr,Ni,Zn,Sr,Cs Cu,Sn,Sb,Pb S Cd  
Ɋɟɤɨɝɧɨɫɰɢɪɨɜɨɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢя ɞɚɸт ɩɟɪɜɢɱɧɭɸ ɚɷɪɨɡɨɥɶɧɭɸ ɯɚɪɚɤтɟɪɢɫтɢɤɭ ɮɨɧɨɜɵɯ 

ɥɚɧɞɲɚɮтɨɜ. Кɚɱɟɫтɜɟɧɧɵɣ ɫɨɫтɚɜ ɚɷɪɨɡɨɥɟɣ ɡɢɦɨɣ ɢ ɥɟтɨɦ ɡɚɦɟтɧɨ ɨтɥɢɱɚɟтɫя ɞɪɭɝ ɨт ɞɪɭɝɚ, 
ɱтɨ ɨɛɭɫɥɨɜɥɟɧɨ ɫ ɨɞɧɨɣ ɫтɨɪɨɧɵ ɪɚɡɧɵɦɢ ɦɟтɟɨɪɨɥɨɝɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢяɦɢ, ɚ ɫ ɞɪɭɝɨɣ — ɨɫɨ-
ɛɟɧɧɨɫтяɦɢ ɩɪɨтɟɤɚɧɢя ɫɟɡɨɧɧɵɯ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. В ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɩɪɢɪɨɞɧɵɯ ɅГС 
ɩɪɢ ɢɧтɟɧɫɢɜɧɨɦ ɡɚɩɚɞɧɨɦ ɩɟɪɟɧɨɫɟ ɜ ɩɪɢɡɟɦɧɨɦ ɚɷɪɨɡɨɥɟ ɨтɦɟɱɚɥɢɫɶ ɩɨɜɵɲɟɧɧɵɟ ɤɨɧɰɟɧтɪɚ-
ɰɢɢ тяɠɟɥɵɯ ɦɟтɚɥɥɨɜ. Ʌɟтɨɦ ɜɨ ɜɪɟɦя ɚɧтɢɰɢɤɥɨɧɚ ɩɪɢ ɫтɚɛɢɥɶɧɨɣ ɚтɦɨɫɮɟɪɟ ɤɨɧɰɟɧтɪɚɰɢɢ 
ɷɥɟɦɟɧтɨɜ ɜ ɚɷɪɨɡɨɥɟ ɜɨɡɞɭɯɚ ɛɵɥɢ ɦɢɧɢɦɚɥɶɧɵɟ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɤɨɧɰɟɧтɪɚɰɢɢ ɷɥɟɦɟɧтɨɜ ɜ 
ɩɪɢɡɟɦɧɨɣ ɚтɦɨɫɮɟɪɟ ɧɚɛɥɸɞɚɥɢɫɶ ɜ ɚɝɪɨɥɚɧɞɲɚɮтɚɯ ɜ ɩɟɪɢɨɞ ɪɚɫɩɚɲɤɢ ɱɟɪɧɨɡɟɦɨɜ.  

В ɚɷɪɨɡɨɥяɯ ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɥɚɧɞɲɚɮтɚɯ ɜɵяɜɥɟɧɵ ɩɨɜɵɲɟɧɧɵɟ ɤɨɧɰɟɧтɪɚɰɢɢ ɤɚɞ-
ɦɢя, ɫɜɢɧɰɚ ɢ ɫɟɪɵ. Иɫтɨɱɧɢɤɚɦɢ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧтɪɚɰɢɣ ɷтɢɯ ɷɥɟɦɟɧтɨɜ ɜ ɚɷɪɨɡɨɥяɯ яɜɥяɸтɫя 
ɜɵɛɪɨɫɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢятɢɣ ɝ. Кɭɪɫɤɚ ɢ ɚɜтɨтɪɚɧɫɩɨɪт.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢя ɩɨɤɚɡɵɜɚɸт, ɱтɨ ɩɪɢɪɨɞɧɵɟ ɥɟɫɨɫтɟɩɧɵɟ 
ɥɚɧɞɲɚɮтɵ КБС ɢɫɩɵтɵɜɚɸт ɚɧтɪɨɩɨɝɟɧɧɨɟ ɜɥɢяɧɢɟ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɚɷɪɚɥɶɧɨɣ ɦɢɝɪɚɰɢɟɣ ɨт 
тɟɯɧɨɝɟɧɧɵɯ ɢɫтɨɱɧɢɤɨɜ. Сɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɛɨɥɶɲɢɧɫтɜɚ ɯɢɦɢ-
ɱɟɫɤɢɯ ɷɥɟɦɟɧтɨɜ ɜ ɚɷɪɨɡɨɥяɯ ɫ ɮɨɧɨɜɵɦɢ ɤɨɧɰɟɧтɪɚɰɢяɦɢ ɜ ɚтɦɨɫɮɟɪɟ ɧɚɞ ȿɌɊ ɫɜɢɞɟтɟɥɶɫт-
ɜɭɸт ɨɛ ɢɯ ɫɨɩɨɫтɚɜɢɦɨɫтɢ: ɤɨɧɰɟɧтɪɚɰɢɢ ɛɨɥɶɲɢɧɫтɜɚ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧтɨɜ ɜ ɚɷɪɨɡɨɥяɯ 
ɥɚɧɞɲɚɮтɨɜ КБС ɨтɪɚɠɚɸт ɩɪɢɪɨɞɧɨɟ ɫɨɫтɨяɧɢɟ ɩɪɢɡɟɦɧɨɣ ɚтɦɨɫɮɟɪɵ. Эɤɫɩɟɪɢɦɟɧтɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢя ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫтɚɜɚ ɩɪɢɡɟɦɧɨɝɨ ɚɷɪɨɡɨɥя ɢ ɚтɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɧɨɫят ɪɟɤɨɝ-
ɧɨɫɰɢɪɨɜɨɱɧɵɣ ɯɚɪɚɤтɟɪ. Дɥя ɨɰɟɧɤɢ ɚтɦɨɫɮɟɪɧɨɝɨ ɡɚɝɪяɡɧɟɧɢя ɩɪɢɪɨɞɧɵɯ ɥɚɧɞɲɚɮтɨɜ, ɨɩ-
ɪɟɞɟɥɟɧɢя ɚɷɪɚɥɶɧɵɯ ɩɭтɟɣ ɦɢɝɪɚɰɢɢ ɷɥɟɦɟɧтɨɜ тɪɟɛɭɟтɫя ɩɨɫтɨяɧɧɵɣ ɚтɦɨɝɟɨɯɢɦɢɱɟɫɤɢɣ 
ɦɨɧɢтɨɪɢɧɝ.  
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