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Òåððèòîðèÿ èññëåäîâàíèÿ ðàñïîëîæåíà íà ñåâåðî­âîñòî÷íîì ñêëîíå Ìàëîãî Êàâêàçà. Òåõíîãåííûå ãîð­
íûå ãåîñèñòåìû îõâàòûâàþò îáøèðíóþ ïëîùàäü â Êåäàáåêñêîì ðàéîíå. Ãåîëîãè÷åñêàÿ ñòðóêòóðà òåððè­
òîðèè ñôîðìèðîâàíà ðàçëè÷íûìè ìåñòîðîæäåíèÿìè ïîëåçíûõ èñêîïàåìûõ. Â ïåðèîä ýêñïëóàòàöèè ýòèõ 
ðåñóðñîâ íà ïðîòÿæåíèè äëèòåëüíîãî âðåìåíè, ñ ìîìåíòà ãåîëîãè÷åñêîé ðàçâåäêè è âïëîòü äî êîíöà 
ýêñïëóàòàöèè, òåððèòîðèÿ ïîäâåðãàëàñü òåõíîãåííîìó çàãðÿçíåíèþ. Ñ äîáû÷åé ïîëåçíûõ èñêîïàåìûõ 
ïðèðîäíûå ëàíäøàôòû â ýòîì ðàéîíå ñìåíèëèñü òåõíîãåííûìè. 

Íà òåõíîãåííî­íàðóøåííûõ ëàíäøàôòàõ óñêîðÿåòñÿ äåãðàäàöèÿ ïî÷âåííî­ðàñòèòåëüíîãî ïîêðîâà, â 
òî æå âðåìÿ ïðîèñõîäèò èñ÷åçíîâåíèå ôèòîöåíîçîâ. Äëÿ èçó÷åíèÿ ñòåïåíè èçìåíåíèÿ â ýòèõ ýêîñèñòå­
ìàõ îòîáðàíû ïðîáû èç ïî÷âû, ïîðîä è ðàñòèòåëüíîñòè íà òåððèòîðèÿõ äëÿ ðåêóëüòèâàöèè è ïðîâåäåí èõ 
ôèçèêî­õèìè÷åñêèé àíàëèç. Ðåçóëüòàòû ïîêàçàëè, ÷òî ïðèðîäíûå ëàíäøàôòû ïîëíîñòüþ òðàíñôîðìè­
ðîâàíû, ïî÷âà è ðàñòèòåëüíîñòü ïîòåðÿëè ñâîå ïåðâîíà÷àëüíîå ñîñòîÿíèå. 

Íà ïðîèçâîäñòâåííûõ ó÷àñòêàõ ðàñïðîñòðàíåíû ñáîðû îòõîäíûõ ïîðîä ñ êðóòûìè ñêëîíàìè è îãîëåí­
íûìè ïîâåðõíîñòÿìè, ÷òî ñîçäàåò îïàñíîñòü ýðîçèè è âûìûâàíèÿ, êîòîðûå îêàçûâàþò îòðèöàòåëüíîå 
âëèÿíèå íà ïî÷âåííî­ðàñòèòåëüíûé ïîêðîâ. Ïîýòîìó ïîâåðõíîñòè îãîëåííûõ îñàäî÷íûõ ïîðîä íóæäàþò­
ñÿ â ïðîâåäåíèè ìåðîïðèÿòèé ïî îçåëåíåíèþ ïóòåì àãðîôèòîìåëèîðàöèé. Ãîñóäàðñòâî çàèíòåðåñîâàíî 
â âîññòàíîâëåíèè òåõíîãåííûõ ëàíäøàôòîâ, âîçâðàùåíèè çåìåëü â ñåëüñêîå õîçÿéñòâî, ÷òî ñîñòàâëÿåò 
îäíó èç âàæíåéøèõ çàäà÷ ãîñóäàðñòâåííîé ïîëèòèêè. 

Ïî ðåçóëüòàòàì ïðîâåäåííûõ ôèçèêî­õèìè÷åñêèõ è àãðîõèìè÷åñêèõ èññëåäîâàíèé âûÿâëåíî, ÷òî äëÿ 
òåõíè÷åñêîé è áèîëîãè÷åñêîé ðåêóëüòèâàöèè îòâàëüíûõ âûáðîñîâ âàæíî îïðåäåëèòü è îïòèìèçèðîâàòü 
ýêîëîãè÷åñêóþ ñèòóàöèþ â ýòîì ðàéîíå. Îñíîâíîé öåëüþ ðàáîòû ÿâëÿåòñÿ çàìåíà òåõíîãåííîãî ðåëüåôà 
àãðîêóëüòóðíûìè ëàíäøàôòàìè 

Êëþ÷åâûå ñëîâà: òåõíîãåííàÿ ãåîñèñòåìà; ïîëåçíûå èñêîïàåìûå; ïî÷âà; ðàñòåíèÿ; ýêîñèñòåìà; ìèêðîýëåìåíòû; 
æåëåçíûå ðóäû; ìåòàëëû; ðåêóëüòèâàöèÿ; ëàíäøàôò 

The territory of the study is located on the northeast slope of the Small Caucasus. Man­made mountain geosys­
tems cover a vast area in Êådabek district. The geological structure of the territory is formed by various mineral 
deposits. During the period of exploitation of these resources, the territory was subjected to man­made con­
tamination for a long time, from the moment of geological exploration until the end of operation. With mining, the 
natural landscapes in the area have been replaced by man­made landscapes.

Land cover degradation is accelerating on technogenically disturbed landscapes, while phytocenosis is dis­
appearing. To study the degree of change in these ecosystems, samples were taken from soil, rocks and 
vegetation in the territories for recultivation and their physical and chemical analysis was carried out. The results 
showed that natural landscapes were completely transformed, soil and vegetation lost their original condition.

Waste rocks with steep slopes and bare surfaces are common in production sites, creating a risk of erosion 
and washing, which have a negative impact on soil cover. Therefore, the surfaces of bare sedimentary rocks need 
greening activities by agrophitamelioration. The state is interested in the restoration of man­made landscapes, 
the return of land to agriculture, which is one of the most important tasks of state policy.
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Based on the results of physical, chemical and agrochemical studies, it has been found that for technical and 
biological recultivation of waste emissions it is important to identify and optimize the environmental situation in 
this area. The main purpose of the work is to replace man­made relief with agro­cultural landscapes

Key words: technogenic; geosystem; minerals; soils; plant covers; ecosystem; trace elements; iron ores; met­
als; recultivation; landscape

Ââåäåíèå. Ýêñïëóàòàöèÿ ïðîìûøëåííûõ 
îòõîäîâ ñïîñîáñòâóåò ñîçäàíèþ ðàç­

ëè÷íûõ âèäîâ ëàíäøàôòà. Äëÿ òåõíîãåííîé 
ýêîñèñòåìû Êåäàáåêñêèõ ðóäîäîáûâàþùèõ 
ìåñòîðîæäåíèé îñíîâíûì ôàêòîðîì îáðàçî­
âàíèÿ ðåëüåôà ÿâëÿþòñÿ êîòëîâàíû, êàðüåðû, 
òåððàñû. Ñ öåëüþ óñòðàíåíèÿ äåñòðóêòèâ­
íûõ ôîðì ðåëüåôà íåîáõîäèìî ïðîâîäèòü  
ïî÷âîâîññòàíîâèòåëüíûå ðàáîòû. Îäíèì èç 
îñíîâíûõ óñëîâèé ïðîâåäåíèÿ íà ìåñòå òåõ­
íîãåííîãî ëàíäøàôòà àãðîôèòîìåëèîðàöèè 
ÿâëÿåòñÿ îïðåäåëåíèå ïðèãîäíîñòè îòõîä­
íûõ ïîðîä ê áèîëîãè÷åñêîìó îñâîåíèþ. 

Ìåòîäèêà èññëåäîâàíèÿ. Äëÿ ïðîá, îòî­
áðàííûõ ñ ïîâåðõíîñòè îñàäî÷íûõ ïîðîä, 
òåîðåòè÷åñêè ïðèãîäíûõ äëÿ ôîðìèðîâàíèÿ 
ïëîäîðîäíîãî ïî÷âåííî­ãðóíòîâîãî ñëîÿ [4], 
âûïîëíåíû ëàáîðàòîðíûå àíàëèçû ñ öåëüþ 
èçó÷åíèÿ èõ õèìè÷åñêèõ, ôèçèêî­õèìè÷åñêèõ 
è îáìåííûõ õàðàêòåðèñòèê. 

Íàðÿäó ñ ïðîâåäåíèåì àãðîõèìè÷åñêèõ 
àíàëèçîâ äëÿ ïîðîä âûáðîñîâ è ïî÷â (îïîäçî­
ëåííûõ ãîðíî­ëóãîâûõ, ïîäçîëèñòûõ, ãîðíî­
ëåñíûõ è ãîðíî­÷åðíîçåìíûõ), ðàñïðîñòðà­
íåííûõ îêîëî òåððèòîðèè, ïîäâåðãàþùåéñÿ 
òåõíîãåííîìó âîçäåéñòâèþ, îïðåäåëåíû ïà­
ðàìåòðû ïëîäîðîäèÿ (ãóìóñ, îáùèé àçîò, ïî­
ãëîùåííûå îñíîâàíèÿ, êàðáîíàòíîñòü, ãðàíó­
ëîìåòðè÷åñêèé ñîñòàâ è ðåàêöèÿ ïî÷âåííîé 
ñðåäû). Ñîâðåìåííûìè ìåòîäàìè âûÿâëåíû 
òÿæåëûå ìåòàëëû â ïî÷âå.

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäå­
íèå. Êåäàáåêñêèå ìåñòîðîæäåíèÿ áëàãîðîä­
íûõ ìåòàëëîâ ðàñïðîñòðàíåíû íå îòäåëüíî, 
à íà åäèíîé òåððèòîðèè. Â ñâÿçè ñ òåì, ÷òî 
ïóíêòû ýêñïëóàòàöèè íàõîäÿòñÿ â îäíîì ìàñ­
ñèâå, â âûáðîñíûõ ïîðîäàõ âçÿòû îáðàçöû, 
õàðàêòåðíûå äëÿ ÷åòûðåõ ïóíêòîâ, óñëîâíî 
ïðèíÿòûõ äëÿ ëàáîðàòîðíîãî àíàëèçà. 

Ñ öåëüþ âûÿâëåíèÿ îáùåãî õèìè÷åñêîãî 
ñîñòàâà, ìèíåðàëîãè÷åñêèõ ñâîéñòâ, ãåíåçèñà, 
ðàñïðîñòðàíåíèÿ â ëèòîñôåðå, â ÷àñòíîñòè â 
çåìíîé êîðå, îïðåäåëåíû êèñëîðîäíûå ñîå­
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100 ã ñîñòàâëÿåò 30,04…61,81 %, 14,88…19,78, 
0,01…11,69 è 2,29…8,41 % ñîîòâåòñòâåííî. 
Â 3­ì âûáðîñíîì ïóíêòå êîëè÷åñòâî ÑàÎ ñî­
ñòàâëÿåò îäíó ñîòóþ ÷àñòü åäèíèöû. Ýòî îáú­
ÿñíÿåòñÿ òåì, ÷òî â ñîñòàâå îòõîäíûõ ïîðîä 
êàëüöèòû (ïîëåâîé øïàò, èñëàíäñêèé øïàò, 
äîëîìèòû, êàðáîíàòû) íå îáðàçîâàëèñü â 
íóæíîì êîëè÷åñòâå. Íà íàçâàííîì ïóíêòå SiO
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çàìåíÿåòñÿ ìíîæåñòâîì ñèëèêàòíûõ ìèíåðà­
ëîâ, òàêèõ êàê îëèâèí, öèðêîí, ãðàíàò, ñèëëè­
ìàíèò, òèòàíèò.

Äðóãèå ýëåìåíòû â ñîñòàâå ìàãìàòè÷å­
ñêèõ, ìåòàìîðôè÷åñêèõ è îñàäî÷íûõ ïîðîä 
ïðèñóòñòâóþò â íåçíà÷èòåëüíîì êîëè÷åñòâå 
(ðèñ. 1). 
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÷åíèÿ (0,76…1,56), ÷òî îáúÿñíÿåòñÿ ïðåîáëà­
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àíàëèç ôèêñèðóåò êèñëûé (ðÍ < 6,0) ïîêàçà­
òåëü ðåàêöèè ñðåäû. Îí äîëæåí áûòü ó÷òåí 
ïðè ðåêóëüòèâàöèè ïîðîä, òàê êàê ðåàêöèÿ 
ñðåäû â àãðîôèòîìåëèîðàòèâíûõ ìåðîïðèÿ­
òèÿõ èãðàåò ñóùåñòâåííóþ ðîëü ïðè ðåãóëè­
ðîâàíèè ïðîöåññîâ îáìåíà ìåæäó ýëåìåíòà­
ìè ïèòàíèÿ è êîðíåâîé ñèñòåìîé ðàñòåíèé. 
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Äîáû÷à ðóä äðàãîöåííûõ ìåòàëëîâ íà òåððè­
òîðèè Êåäàáåêñêîãî ðàéîíà ïðîâîäèòñÿ îò­
êðûòûì ñïîñîáîì (ðàçðàáîòêà è ïåðåâîçêà). 
Â ñâÿçè ñ ýòèì îáðàçîâàëèñü ñáîðû îòõîäíûõ 

ïîðîä, èìåþùèå ñêëîíû ðàçíîîáðàçíûõ íà­
êëîííîñòåé, ñ ðàçíîé ýêñïîçèöèåé è òåñíîé 
ñåòüþ óùåëèé. 

Ðèñ. 1. Îáùèé õèìè÷åñêèé ñîñòàâ (ê àáñîëþòíîé ñóõîé ìàññå), % /
Fig. 1. General chemical composition (to absolute dry weight), %

Êðóòûå ñêëîíû è îãîëåííûå ïîâåðõíîñòè 
îòõîäíûõ ïîðîä, îáðàçóþùèõñÿ íà ïðîèçâîä­
ñòâåííûõ ó÷àñòêàõ, ñîçäàþò ðèñê ýðîçèè è 
èìåþò ñêëîííîñòü ê âûìûâàíèþ, ÷òî â ñâîþ 
î÷åðåäü îêàçûâàåò îòðèöàòåëüíîå âëèÿíèå 
íà ïî÷âåííî­ðàñòèòåëüíûé ïîêðîâ. Â ýòîé 
ñâÿçè ïîâåðõíîñòè îãîëåííûõ îñàäî÷íûõ 
ïîðîä íóæäàþòñÿ â îçåëåíåíèè ïóòåì àãðî­
ôèòîìåëèîðàöèè. Ïðîâåäåíèå ðàáîò ïî îçå­
ëåíåíèþ îãîëåííûõ ïîâåðõíîñòåé ñ öåëüþ 

ñîçäàíèÿ ïðèãîäíûõ äëÿ ñåëüñêîãî õîçÿéñòâà 
ó÷àñòêîâ, íàðÿäó ñ èçó÷åíèåì îáùåãî õèìè­
÷åñêîãî ñîñòàâà ýòèõ ïîðîä, âûÿâëåíèåì êî­
ëè÷åñòâà òÿæåëûõ ìåòàëëîâ, èìååò áîëüøîå 
ôèòîñàíèòàðíîå çíà÷åíèå â âûïîëíåíèè ðå­
êóëüòèâàöèîííûõ ðàáîò. Â ñâÿçè ñ ýòèì, â ïî­
ìåùåíèÿõ ðóäíèêîâûõ îòõîäîâ îïðåäåëåíû 
êîëè÷åñòâà òÿæåëûõ ìåòàëëîâ â îòõîäîâûõ 
ïîðîäàõ: ðóáèäèÿ, ñòðîíöèÿ, èòòðèÿ, öèðêî­
íèÿ, òåðáèÿ, àðñåíà, êàäìèÿ, ñâèíöà (ðèñ. 2). 

Ðèñ. 2. Êîëè÷åñòâî òÿæåëûõ ìåòàëëîâ (ê àáñîëþòíîé ñóõîé ìàññå), % / 
Fig. 2. The amount of heavy metals (to absolute dry weight), %
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Ðåçóëüòàòû èññëåäîâàíèé ïîêàçàëè, ÷òî 
êîëè÷åñòâî òÿæåëûõ ìåòàëëîâ â îòõîäàõ ïî­
ðîä îòíîñèòåëüíî 100 ã àáñîëþòíîé ñóõîé 
ìàññû ñîñòàâëÿåò íå áîëüøå îäíîé òûñÿ÷íîé 
÷àñòè åäèíèöû. 

Â õîäå èññëåäîâàíèÿ óñòàíîâëåíî, ÷òî 
ñðåäè òÿæåëûõ ìåòàëëîâ ïî ïóíêòàì ðàâíî­
ìåðíî ðàñïðåäåëÿåòñÿ ðóáèäèé, åãî êîëè­
÷åñòâî èçìåíÿåòñÿ â ïðåäåëàõ 0,62…1,42 %. 
Êîëè÷åñòâî ñòðîíöèÿ áîëüøå (îòíîñèòåëüíî 
ðóáèäèÿ) è êîëåáëåòñÿ ïî ïóíêòàì â äèàïàçî­
íå 3,08…3,62 %. Ñðåäíåå êîëè÷åñòâî òåðáèÿ 
íà ÷åòûðåõ èññëåäóåìûõ ó÷àñòêàõ ñîñòàâëÿåò 
14,36 %. Ãåîõèìè÷åñêàÿ ìèãðàöèÿ ýòèõ ýëå­
ìåíòîâ, ãåíåòè÷åñêàÿ êîððîçèÿ ìàãìàòè÷å­
ñêèõ ïîðîä íàøëè ñâîå îòðàæåíèå â ðÿäå èñ­
ñëåäîâàíèé.

Ïðîâåäåííûå àíàëèçû ïîäòâåðäèëè, 
÷òî â îáðàçöàõ îñàäî÷íûõ ïîðîä íå âñòðå­
÷àåòñÿ êàäìèé, îòðèöàòåëüíî âëèÿþùèé íà 
áèîýêîñèñòåìó, ÷òî îáúÿñíÿåòñÿ ñëàáûì 
ðàñïðåäåëåíèåì ìåòàëëîâ íåýêñïëóàòàöè­
îííîãî çíà÷åíèÿ â çàëåæàõ öâåòíûõ ìåòàë­
ëîâ Êåäàáåêñêîãî ðàéîíà è íåïðîÿâëåíèåì 
èõ â ñìåñè îòõîäíûõ ïîðîä. Ðàñïðåäåëåíèå 
ñâèíöà â âåðõíåì ñëîå çåìíîé êîðû íàáëþ­
äàåòñÿ ðåäêî. Ïî èññëåäîâàíèÿì ãåîõèìè­
êîâ, ïðîÿâëåíèÿ ñâèíöà â çàëåæàõ ïîëåçíûõ 
èñêîïàåìûõ è ðàñïðåäåëåíèå åãî â ñëîÿõ 
âáëèçè ïîâåðõíîñòè Çåìëè ÿâëÿþòñÿ ðåçóëü­
òàòîì ðàñïàäà òðàíñóðàíîâûõ ýëåìåíòîâ.
Â äàííîì ñëó÷àå êîëè÷åñòâî ýòîãî ýëåìåíòà 
ñîñòàâëÿåò íåìíîãî áîëüøå îäíîé äåñÿòîé 
÷àñòè åäèíèöû (0,01…0,15 %) â ïîëóìåòðî­
âîì ñëîå îòõîäíûõ ïîðîä. Èçó÷åíèå êîëè÷å­
ñòâà íàçâàííûõ òÿæåëûõ ìåòàëëîâ â îòõîäíûõ 
ïîðîäàõ Êåäàáåêñêèõ ðóäîäîáûâàþùèõ êîì­
áèíàòîâ èìååò îñîáîå çíà÷åíèå â ïîäãîòîâêå 
ñèñòåìû ìåðîïðèÿòèé äëÿ ïðåäóïðåæäåíèÿ 
è ïðåäîòâðàùåíèÿ ýêîëîãè÷åñêèõ ïîñëåä­
ñòâèé â òåõíîãåííîé ýêîñèñòåìå.

Äëÿ òÿæåëûõ ìåòàëëîâ (Rb, Si, Y, Zr) â ïå­
ðèîäè÷åñêîé ñèñòåìå õèìè÷åñêèõ ýëåìåíòîâ 
íàáëþäàåòñÿ îïðåäåëåííàÿ çàêîíîìåðíîñòü. 
Èõ ôèçè÷åñêèå è õèìè÷åñêèå ñâîéñòâà ñî­
ñòàâëÿþò îñîáåííîñòè èçîòîïà â ðåçóëüòàòå 
âëèÿíèÿ ðàäèîàêòèâíûõ èçëó÷åíèé. Ñîäåð­
æàíèå òÿæåëûõ ìåòàëëîâ â ïî÷âàõ âûøå ôî­
íîâûõ ïîêàçàòåëåé, íàðÿäó ñ âëèÿíèåì íà 
óðîæàéíîñòü ðàñòåíèé, ìîæåò ñòàòü ïðè÷è­
íîé ðÿäà ýíäîêðèíîëîãè÷åñêèõ çàáîëåâàíèé 
ñðåäè æèâîòíûõ è ëþäåé. 

Â èññëåäóåìûõ ïî÷âàõ è îòõîäîâûõ ïîðî­
äàõ, ñîñòàâëÿþùèõ èõ ñóáñòðàòû, êîëè÷åñòâî 
òÿæåëûõ ìåòàëëîâ íèæå ôîíîâûõ ïîêàçàòå­
ëåé. Â ýòîé ñâÿçè ïðè çàìåíå îñàäî÷íûõ ïîðîä 
ïîòåíöèàëüíûìè ïëîäîðîäíûìè ïîðîäàìè 
âåðîÿòíîñòü îáðàçîâàíèÿ ïàòîëîãè÷åñêèõ èç­
ìåíåíèé ïîä âîçäåéñòâèåì òÿæåëûõ ìåòàëëîâ 
íà ó÷àñòêàõ, ïîäâåðæåííûõ ðåêóëüòèâàöèè, îò­
ïàäàåò [5; 6]. Â èññëåäîâàíèè òàêæå èçó÷åíû 
ìèêðîýëåìåíòû, ÿâëÿþùèåñÿ óäîáðåíèÿìè 
äëÿ ðàñòåíèé, ðàñòóùèõ â òîíêîì ñëîå ïî÷âû â 
ïîðîäàõ ïðîìûøëåííîãî âûáðîñà ðóäíèêîâ è 
íà èõ ïîâåðõíîñòè (Ti, Mu, Cu, Mo).

Äîñòàòî÷íîå êîëè÷åñòâî ìèêðîýëåìåí­
òîâ â îòõîäîâûõ ïîðîäàõ èìååò ôèçèîëîãè­
÷åñêîå çíà÷åíèå äëÿ ðàñòåíèé [2; 3].

Â ñîñòàâå îñàäî÷íûõ ïîðîä îñíîâíîå 
ìåñòî çàíèìàþò Ti, Cu, Fe, ÷àñòè÷íî – Mn. Èõ 
êîëè÷åñòâî â ïîëóìåòðîâîì ñëîå ïî ïóíêòàì 
ñîñòàâëÿåò 0,191…0,553 %, 0,015…1,121, 
0,368…0,532 è 0,009…0,231 % ñîîòâåò­
ñòâåííî. Êîëè÷åñòâî äðóãèõ ìèêðîýëåìåí­
òîâ íåìíîãî áîëüøå îäíîé òûñÿ÷íîé ÷àñòè 
åäèíèöû. Ïðè äîñòàòî÷íîì êîëè÷åñòâå ìèêðî­
ýëåìåíòîâ â ñîñòàâå ïîðîä ïðîèñõîäèò èí­
òåíñèâíûé îáìåí ïèòàòåëüíûìè ýëåìåíòà­
ìè ìåæäó ïî÷âîé è ðàñòåíèÿìè. Èõ ó÷àñòèåì 
îáîñíîâûâàþòñÿ îñîáåííîñòè öâåòîâ è ïëî­
äîâ ðàñòåíèé. 

Îòäåëüíûå âèäû ìèêðîýëåìåíòîâ îñ­
âàèâàþòñÿ ðàñòåíèÿìè âûáîðî÷íî, íàïðè­
ìåð, â ïîñëåäíèå ãîäû îïðåäåëåíî, ÷òî äëÿ 
êîðíåâîé ôàñîëè íèêåëü, äëÿ ïîìèäîðîâ è 
ñàõàðíîé ñâåêëû éîä è äðóãèå ìèêðîýëåìåí­
òû èìåþò íåãàòèâíîå âëèÿíèå [2]. Â 1958 ã. 
ó÷åíûé ×åõîñëîâàêèè Á. Íåìñ äîêàçàë, ÷òî 
èç çîëû êóêóðóçû âûäåëåíî çîëîòî. Î÷åâèä­
íî, ðàñòåíèå ñïîñîáíî íàêàïëèâàòü çîëî­
òî. Â ýòîé ñâÿçè â ñîñòàâå îñàäî÷íûõ ïîðîä 
áëàãîðîäíûõ ìåòàëëîâ, êîòîðûå äîáûâàþò â 
Êåäàáåêñêèõ ðóäíèêàõ, ñáîð ýëåìåíòîâ ìî­
æåò ñûãðàòü ïîëîæèòåëüíóþ ðîëü â ñîçäàíèè 
çäîðîâîé ñðåäû æèçíè â ýêîñèñòåìå.

Çàêëþ÷åíèå. Â ïðîáàõ ðàçâèòûõ çîíàëü­
íûõ ïî÷â, ðàñïðîñòðàíåííûõ îêîëî ðóäîäî­
áûâàþùèõ ïðîìûñëîâ, è â ïîðîäàõ, êîòîðûå 
ñîñòàâëÿþò ïðîèçâîäíûé ñóáñòðàò ïî÷â, èñ­
ñëåäîâàí ðÿä òÿæåëûõ ýëåìåíòîâ (Rb, Sr, Y, 
Pb), ó÷àñòâóþùèõ â ïî÷âîîáðàçîâàíèè. Ïðî­
âåäåíèå ïîäîáíûõ àíàëèçîâ ìîæåò èìåòü 
áîëüøîå ïðàêòè÷åñêîå çíà÷åíèå â âîññòà­
íîâëåíèè ïî÷â è âîçâðàùåíèè èõ â îáîðîò.
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