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Èññëåäîâàíû òåõíîãåíåòè÷åñêèå îñîáåííîñòè ðóäîíîñíûõ ìåñòîðîæäåíèé Äàøêåñàíñêîãî ðàéîíà, îä­
íîãî èç êðóïíåéøèõ ïðîìûøëåííûõ ðåãèîíîâ Àçåðáàéäæàíà. Äîáû÷à ïîäçåìíûõ ðåñóðñîâ ïðèâåëà ê 
çíà÷èòåëüíîìó èçìåíåíèþ ëàíäøàôòà ïðèëåãàþùèõ òåððèòîðèé. Â ýòîé ñâÿçè èçó÷åíèå è ðåêóëüòèâàöèÿ 
ýòèõ çåìåëü âàæíû äëÿ ðåñïóáëèêè. 

Íà îñíîâå ïðîâåäåííûõ êàìåðàëüíûõ è ïîëåâûõ èññëåäîâàíèé îïðåäåëåíû îñíîâíûå öåíòðû ðàñïî­
ëîæåíèÿ òåõíîãåííûõ ýêîñèñòåì Äàøêåñàíñêîãî ðàéîíà. Äëÿ èçó÷åíèÿ ñòåïåíè èçìåíåíèÿ â ýòèõ ýêîñè­
ñòåìàõ íåîáõîäèìî îòîáðàòü ïðîáû ïî÷âû, ðàñòèòåëüíîñòè, ãèäðîëîãè÷åñêèõ èñòî÷íèêîâ. 

Ðåçóëüòàòû èññëåäîâàííûõ îáðàçöîâ ïîêàçàëè, ÷òî ïðèðîäíûå ëàíäøàôòû ïîëíîñòüþ òðàíñôîðìè­
ðîâàíû. Ïî÷âà è ðàñòèòåëüíîñòü ïîòåðÿëè ñâîå ïåðâîíà÷àëüíîå ñîñòîÿíèå, âîäîðàçäåëû ÷ðåçâû÷àéíî 
çàãðÿçíåíû. Îäíèì èç íàèáîëåå âàæíûõ âîïðîñîâ ÿâëÿåòñÿ ïðåäîòâðàùåíèå ñáðîñà ñòî÷íûõ âîä. Òàêæå 
âåñüìà âàæíî ïðîâåñòè ðåêóëüòèâàöèîííûå ðàáîòû, ÷òîáû âîññòàíîâèòü ïðåæíèé ëàíäøàôò. 

Þãî­ è ñåâåðî­çàïàäíåå ìåñòîðîæäåíèÿ Äàøêåñàí íàõîäÿòñÿ æåëåçîðóäíûå ìåñòîðîæäåíèÿ. Ìåñòî­
ðîæäåíèå Çåéëèê ïðåäñòàâëåíî àëóíèòàìè, ×îâäàð – çîëîòîì. Ëèøü â ×îâäàðå äîáû÷à çîëîòà ïðîâîäèò­
ñÿ øàõòíûì ìåòîäîì. Â ñâÿçè ñ ýòèì, âîêðóã ýòîãî ìåñòîðîæäåíèÿ åñòåñòâåííûå ëàíäøàôòû èçìåíè­
ëèñü íåçíà÷èòåëüíî. Ñóùåñòâåííûì èçìåíåíèÿì ïîäâåðãëèñü åñòåñòâåííûå ëàíäøàôòû âîêðóã äðóãèõ 
ìåñòîðîæäåíèÿ. 

Äëÿ âîññòàíîâëåíèÿ òåõíîãåííûõ ëàíäøàôòîâ íåîáõîäèìî îñîáîå âíèìàíèå óäåëèòü èõ îñíîâíûì 
ýëåìåíòàì. Ïî ðåçóëüòàòàì ïðîâåäåííûõ ôèçèêî­õèìè÷åñêèõ è àãðîõèìè÷åñêèõ èññëåäîâàíèé âûÿâëå­
íî, ÷òî ïðè òåõíè÷åñêîé è áèîëîãè÷åñêîé ðåêóëüòèâàöèè îòâàëüíûõ âûáðîñîâ îñîáîå âíèìàíèå íåîáõî­
äèìî îáðàùàòü íà èõ ãðàíóëîìåòðè÷åñêåé ñîñòàâ. Îòñóòñòâèå ñóùåñòâåííîãî îáúåìà ôèçè÷åñêîé ãëèíû 
â ýòîì ðàéîíå óêàçûâàåò íà âîçìîæíîñòü âûïîëíåíèÿ òåõíè÷åñêîé è áèîëîãè÷åñêîé ðåêóëüòèâàöèè. Ïðè­
íèìàÿ ñêàçàííîå âî âíèìàíèå, âàæíî îïðåäåëèòü è îïòèìèçèðîâàòü ýêîëîãè÷åñêóþ ñèòóàöèþ â íàçâàí­
íîì ðàéîíå. 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 

Technogenetic features of ore­bearing deposits in Dashkesan district, one of the largest industrial regions of 
Azerbaijan, have been studied. This region is the largest ore­bearing deposit in Azerbaijan. Extraction of under­
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ground resources has led to a complete change in the landscape of adjacent territories. Therefore, the study and 
restoration of these areas is very important for our republic. 

On the basis of the cameral and semantic surveys, the basic centers of the technogenic ecosystem separa­
tion of the Dashkesan district are defined. To study the degree of change in these ecosystems, it is important to 
take samples from soil and vegetation, including hydrological sources. 

From the results of the samples taken, it is clear that the natural landscapes are completely transformed. 
The soil and vegetation that are present here have lost their original state, and the watersheds have become 
extremely polluted. One of the most important issues is the prevention of wastewater discharges. It is also very 
important to carry out recultivation works in order to restore the previous landscape.

Iron ore deposits are located in the south and northwest Dashkesen deposit. The Zeylik deposits are Bogotá 
with Alunites, and Chovdar with golds. Only in Chovdar gold is mined using the mine method. Therefore, natural 
landscapes have not changed around this field. But the natural landscapes have completely changed around 
other deposits. 

To restore technogenic landscapes, special attention must be paid to the restoration of their basic elements. 
The state itself is interested in restoring these landscapes, and the president issued a decree on their return. The 
results were compared with the amount of appropriate elements in the regional background. The toxic microele­
ments in the composition of master of laboratory analysis increase and useful microelements decrease in both 
regions. In order to prevent the tension ecological situation some proposals were offered. The absence of physi­
cal physically property in the area indicates the potential for technical and biological recultivation. Take care of all 
this, it is important to identify and optimize the ecological situation in the district. The main purpose of this work 
is the replacement of technogenic relief by the agro­cultural landscapes

Key words: technogenic geosystem; minerals; soils; plant covers; ecosystem; trace elements; iron ores; metals; recultiva­
tion; landscape

Ââåäåíèå. Íà÷èíàÿ ñ 60­õ ãã. ÕIX â., íà 
ðóäíûõ ìåñòîðîæäåíèÿõ Ñåéèäëÿð, Áà­

ÿí, ×îâäàð, Ãóø÷è è Çàéëèê Äàøêåñàíñêîãî 
ðàéîíà äîáûòî áîëåå 813 ò æåëåçíîé ðóäû 
è öâåòíûõ ìåòàëëîâ (êîáàëüò, àëìèíèóì). 
Äîáû÷à ïðîäîëæàëàñü äî êîíöà XIX â. Â ýòîò 
ïåðèîä äëÿ îáîãàùåíèÿ ìåòàëëè÷åñêèõ ðóä 
â òåðìè÷åñêîé ïåðåðàáîòêå èñïîëüçîâàëèñü 
âûñîêîñòâîëüíûå äðåâåñíûå ïîðîäû (ïèõòà, 
ëèïà, ãðàá, òîïîëü, êëåí è äð.). Â ðåçóëüòàòå 
íà òåððèòîðèè ïëîùàäüþ 20 ãà ïîëíîñòüþ 
óíè÷òîæåí ëåñíîé ïîêðîâ [10]. Â ñâÿçè ñ 
óìåíüøåíèåì ëåñíûõ ôèòîöåíîçîâ â ëåñíûõ 
ìàññèâàõ, óâåëè÷åíèåì íà ýòîé òåððèòîðèè 
ëóãîâ, íà ìåñòå ëåñîâ ôîðìèðóþòñÿ ëóãî­
âî­ñòåïíûå ôèòîöåíîçû, ñîñòîÿùèå èç òðà­
âÿíèñòîé ðàñòèòåëüíîñòè. 

Âñëåäñòâèå èñ÷åçíîâåíèÿ äðåâåñíûõ 
ïîðîä â ïðèðîäíûõ ãåîñèñòåìàõ â ïðîöåññàõ 
ïî÷âîîáðàçîâàíèÿ âîçíèêàþò òèïîëîãè÷å­
ñêèå äåôîðìàöèîííûå èçìåíåíèÿ. Â ìèêðî­ 
è ìåçîêëèìàòè÷åñêîì áàëàíñå ñîçäàþòñÿ îò­
ðèöàòåëüíûå òðåíäû, íà îáíàæåííûõ êðóòûõ 
ñêëîíàõ èíòåíñèôèöèðóåòñÿ ïîâåðõíîñòíàÿ 
ýðîçèÿ, êîòîðàÿ ïðèâîäèò ê îáðàçîâàíèþ 
øèðîêîé îâðàæíî­áàëî÷íîé ñåòè [11].  Òàêèì 
îáðàçîì, îáðàçóþùèåñÿ íà òåððèòîðèè ôîð­
ìû ðåëüåôà, ñîñòîÿùèå èç îòâàëüíûõ ïîðîä, 
ðåçêî îòëè÷àþòñÿ îò ïðèðîäíûõ êàê ïî ìîð­
ôîìåòðèè, òàê è ïî âíåøíåìó âèäó. 

Ïîâåðõíîñòè ñêëîíîâ, ñëîæåííûå ðàç­
ëè÷íûìè îòâàëüíûìè ïîðîäàìè, àáñîëþòíî 
ëèøåíû ïî÷âåííî­ðàñòèòåëüíîãî ïîêðîâà è, 
ñëåäîâàòåëüíî, òåððàñû, âûåìêè è îòâàëû 
ÿðêî âûäåëÿþòñÿ íà îáùåì ôîíå åñòåñòâåí­
íîãî ðåëüåôà. Ïî ñâåäåíèÿì ñòàòóïðàâëåíèÿ 
Äàøêåñàíñêîãî ãîðíî­îáîãàòèòåëüíîãî êîì­
áèíàòà, â ñîâåòñêèé ïåðèîä íà ìåñòîðîæäå­
íèè äîáûâàëîñü áîëåå 42,5 ìëí ò æåëåçíîé 
ðóäû [1; 2]. Â ðåçóëüòàòå èíòåíñèâíîé ðàç­
ðàáîòêè ìåñòîðîæäåíèé íà ïëîùàäè 1400 ãà 
íàðóøåíû âñå êîìïîíåíòû ïðèðîäíûõ ýêî­
ëàíäøàôòîâ, ÷òî ïðèâåëî ê çàìåíå èõ òåõíî­
ãåííûìè ýêîñèñòåìàìè (ðèñ. 1). 

Âî âðåìÿ èññëåäîâàíèÿ ïðîâåäåíû ðà­
áîòû ïî îçíàêîìëåíèþ c àðåàëîì íàðóøåí­
íûõ çåìåëü, âîçíèêøèì â ðåçóëüòàòå äîáû­
÷è æåëåçíîé, àëþìèíèåâîé è êîáàëüòîâîé 
ðóä â Äàøêåñàíñêîì ðàéîíå. Âûÿâëåíî, ÷òî 
îñíîâíûå î÷àãè çàëåæåé ÷åðíûõ è öâåò­
íûõ ìåòàëëîâ ðàñïîëîæåíû â îêðåñòíîñòÿõ 
ã.  Äàøêåñàí è ñ. Çàéëèê. Èññëåäîâàòåëüñêèå 
ðàáîòû ïðîâîäèëèñü íà âûáðàííûõ êëþ÷å­
âûõ ó÷àñòêàõ. Îñíîâíîå âíèìàíèå óäåëåíî 
ñêîïëåíèÿì îòâàëîâ ïóñòûõ ïîðîä, îáðàçî­
âàííûõ â ðåçóëüòàòå äîáû÷è ÷åðíûõ è öâåò­
íûõ ìåòàëëîâ îòêðûòûì ñïîñîáîì. Íà îñíî­
âå àíàëèçà ìàòåðèàëîâ, ñîáðàííûõ âî âðåìÿ 
êàìåðàëüíûõ è ïîëåâûõ èññëåäîâàíèé, ñî­
ñòàâëåíà òàáëèöà, â êîòîðîé îòðàæåíû îòëè­
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÷èòåëüíûå ïðèìåòû òåõíîãåííûõ ãåîñèñòåì 
îáúåêòà èçó÷åíèÿ. 

Áëàãîäàðÿ òîìó, ÷òî íà îïèñûâàåìîé 
òåððèòîðèè èç âñåõ ðóäîíîñíûõ ìåñòî­
ðîæäåíèé ëèøü íà ×îâäàðñêîì ðóäíèêå ýêñ­
ïëóàòàöèîííûå ðàáîòû âåäóòñÿ øàõòíûì 
ñïîñîáîì, ìåñòíûå ïî÷âåííî­ðàñòèòåëüíûå 
êîìïëåêñû ñëàáî ïîäâåðæåíû òåõíîãåí­

íûì íàðóøåíèÿì. Òåõíîãåííûå íàðóøåíèÿ 
â ýêîñèñòåìàõ âñòðå÷àþòñÿ â ãîðëîâèííîé 
è ñóôôèçèîííîé ÷àñòÿõ øàõòû, îíè ïîêðûòû 
îòâàëàìè ñóëüôèòíûõ ïîðîä. Ïîâåðõíîñòü 
çàñåëåíà ðåäêîé êóñòàðíèêîâîé (äåðæèäå­
ðåâî, æîñòåð, âîë÷åÿãîäíèê) è òðàâÿíèñòîé 
(êîñòåð, ïîäîðîæíèê, æèòíÿê, êîëåííèöà) 
ðàñòèòåëüíîñòüþ.

Ðèñ. 1. Òîïîãðàôèÿ ñâàëîê îòõîäîâ â Äàøêåñàíñêîì ðåãèîíå, 2016 ã. Íåðåãóëèðóåìàÿ æèâîòíîâîä÷åñêàÿ ñåòü / 
Fig. 1. Topography of waste landfills in the Dashkesan region, 2016. Disorganized livestock processing network

Â ñâÿçè ñ äîáû÷åé íà Çàéëèêñêîì ìåñòî­
ðîæäåíèè àëóíèòîâîé ðóäû îòêðûòûì ñïîñî­
áîì â äàííîì ðàéîíå ïî÷âåííî­ðàñòèòåëüíûé 
ïîêðîâ ïîäâåðãñÿ çíà÷èòåëüíîìó òåõíîãåííî­
ìó âîçäåéñòâèþ, ÷òî ïðèâåëî ê îáðàçîâàíèþ 
äåñòðóêòèâíûõ òèïîâ ëàíäøàôòà.

Ïîâåðõíîñòè, îáðàçîâàííûå îòâàëàìè 
îòðàáîòàííîé ïîðîäû èç ãðóáîîáëîìî÷íî­
ãî ìàòåðèàëà, íå ïîêðûòû íè ïèîíåðíîé, íè 
çîíàëüíîé ðàñòèòåëüíîñòüþ èç­çà ïîäâåð­

æåííîñòè ôèçè÷åñêîìó è ôèçèêî­ãåîõè­
ìè÷åñêîìó âûâåòðèâàíèþ. Êðîìå òîãî, â 
ðåëüåôíîé ñòðóêòóðå òåõíîãåííûõ ïðåîáðà­
çîâàíèé îñíîâíîå ìåñòî çàíèìàþò âíóòðè­
êàðüåðíûå âûåìêè, â èõ îêðåñòíîñòÿõ ðàñïî­
ëîæåíû íèçêèå âîçâûøåííîñòè, ñëîæåííûå 
èç îòõîäîâ ïóñòûõ ïîðîä. Êàðüåðíûå âûåìêè 
ïðåäñòàâëÿþò ñîáîé íåãëóáîêèå óäëèíåííûå 
ôîðìû ðåëüåôà, ïðîñòèðàþùèåñÿ ñ âîñòîêà 
íà çàïàä [6; 7]. 
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Îñíîâíûå öåíòðû ñêîïëåíèÿ è ýêîëîãè÷åñêèå îñîáåííîñòè òåõíîãåííûõ ãåîñèñòåì â Äàøêåñàíñêîì ðàéîíå / 
Main centers of accumulation and environmental features of technogenic geosystems in Dashkasan region

Íàèìåíîâàíèå 
îñíîâíûõ ãîðíîðóäíûõ 
öåíòðîâ / Name of the 

main mining centers

Àáñîëþò­
íàÿ âûñîòà, 
ì / Absolute 

height, m

Äîáûâàåìûå ïîëåçíûå 
èñêîïàåìûå è ñïîñîáû 
èõ äîáû÷è / Mining min­
erals and mining methods

Ïëîùàäü 
ðóäíèêîâ, 
ãà / Mines 
area, ha

Ñòåïåíü ïîêðûòîñòè 
ðàñòèòåëüíîñòüþ / 
Vegetation coverage

ã. Äàøêåñàí (Þæíûå è 
ñåâåðî­çàïàäíûå ÷àñòè) / 
Dashkesan city (South and 
north­western parts of the 

city)

1996…1852
Æåëåçíûå ðóäû, îòêðûòûé 
ñïîñîá / Iron ore open pit 

mining
1500,0

Â ñòàðûõ ïðîìûñëàõ ñà­
ìîçàðàñòàíèå, à â íîâûõ 
ïðîìûñëàõ åäèíè÷íûå 
âèäû / In old fisheries, 
self­growth, and in new 
fisheries, single species

ñ. ×îâäàð / Chovdar 1755…1730

Ñóëüôèòíûå ðóäû (ïèðèò, 
õàëüêîïèðèò, ìèíåðàëû), 
øàõòíûé ñïîñîá / Sulphite 
ores (pyrite, chalcopyrite, 
minerals), mine method

262,0

Â ñâÿçè ñ âåäåíèåì äî­
áû÷è øàõòíûì ìåòîäîì, 
ýêîñèñòåìû íå íàðóøåíû / 
Due to mining operations, 

ecosystems are not 
disturbed

c. Çàéëèê / Zeylik 1775…2079
Â îñíîâíîì îêñèä àëþ­

ìèíèÿ, îòêðûòûé ñïîñîá / 
Mostly alumina open method

194,5

Ïîâåðõíîñòè êàðüåðíîé 
âûåìêè è êðûëüÿ îòâàëü­
íûõ ïîðîä íå çàñåëåíû 
ðàñòèòåëüíîñòüþ / The 
surfaces of the quarry 

recess and the wings of the 
heaps of the pedigree are 
populated by vegetation

Â ñâÿçè ñ òåì, ÷òî êàðüåðû è îòâàëû îõ­
âàòûâàþò îáøèðíóþ ïëîùàäü, íà òåððèòîðèè 
Äàøêåñàíñêîãî ìåñòîðîæäåíèÿ ñîáðàíî äî­
ñòàòî÷íîå äëÿ ïðîâåäåíèÿ øèðîêîãî íàó÷­
íîãî àíàëèçà êîëè÷åñòâî ñâåäåíèé ïî ýêî­
ëîãè÷åñêîìó ñîñòîÿíèþ òåððèòîðèè. Òàêæå 
îõàðàêòåðèçîâàíà ìèíåðàëîãè÷åñêàÿ, ãåî­
õèìè÷åñêàÿ è â öåëîì ñòðóêòóðíàÿ óñòîé÷è­
âîñòü òåõíîãåííûõ íàðóøåíèé.

Äëÿ èçó÷åíèÿ ìîðôîãåíåòè÷åñêèõ îñî­
áåííîñòåé îòâàëîâ ïîðîä Äàøêåñàíñêîãî 
ãîðíî­îáîãàòèòåëüíîãî êîìáèíàòà íàìè çà­
ëîæåíû ðàçðåçû íà âûáðàííûõ êëþ÷åâûõ 
ó÷àñòêàõ è îòîáðàíû îáðàçöû äëÿ ïðîâåäå­
íèÿ ëàáîðàòîðíûõ àíàëèçîâ. Âî âðåìÿ çàëî­
æåíèÿ ðàçðåçîâ îïèñàíû õàðàêòåð çàëåãàíèÿ, 
ñòðóêòóðà, ïëîòíîñòü, ãðàíóëîìåòðè÷åñêèé 
ñîñòàâ âåðõíåãî ñëîÿ îòâàëîâ ïîðîä, èññëå­
äîâàíû èõ ëèòîëîãè÷åñêèé, áèîõèìè÷åñêèé 
è ôèçèêî­õèìè÷åñêèé ñîñòàâ. Ïðè îïèñàíèè 
ìîðôîëîãè÷åñêèõ îñîáåííîñòåé ðàçðåçà 
îñîáîå âíèìàíèå óäåëåíî ñòðóêòóðíîìó ñëî­
æåíèþ âåðõíåãî ãîðèçîíòà îòâàëîâ ïóñòûõ 
ïîðîä. 

Ðåçóëüòàòû èññëåäîâàíèÿ è îáëàñòü èõ 
ïðèìåíåíèÿ. Äëÿ íàãëÿäíîãî ïðåäñòàâëåíèÿ 

î ïðîñòðàíñòâåííîì àðåàëå ðàñïîëîæåíèÿ 
Äàøêåñàíñêîãî æåëåçîðóäíîãî ìåñòîðîæäå­
íèÿ ñîñòàâëåí ðÿä êàðòîñõåì. Íà íèõ óêàçà­
íû íåïîñðåäñòâåííî ñàìè ìåñòîðîæäåíèÿ, à 
òàêæå äèíàìèêà èçìåíåíèÿ ðàñïîëîæåíèÿ è 
êîíôèãóðàöèè îòâàëüíûõ ïîðîä [8].

Íåñìîòðÿ íà òî, ÷òî ñî âðåìåíè ñîâðå­
ìåííîãî ñêîïëåíèÿ ïåðåðàáîòàííûõ îòâàëü­
íûõ ïîðîä Äàøêåñàíñêîãî æåëåçîðóäíîãî 
ìåñòîðîæäåíèÿ ïðîøëî áîëåå 70 ëåò (íà­
÷èíàÿ ñ 1945 ã.), çàñåëåíèå ïîâåðõíîñòè îò­
âàëüíûõ ïîðîä íåêîòîðûìè ôèòîöåíîçàìè, 
õàðàêòåðíûìè äëÿ îêðóæàþùåé òåððèòîðèè, 
òàêèìè êàê äåðæèäåðåâî, ìóøìóëà, åæåâèêà, 
îáëåïèõà êðóøèíîâàÿ, íåêîòîðûìè òðàâÿíè­
ñòûìè êóëüòóðàìè (áóðüÿí, âåðáëþæüÿ êî­
ëþ÷êà, îâñÿíèöà, òèï÷àê) íàõîäèòñÿ íà ïåð­
âîíà÷àëüíîé ñòàäèè. 

Â ñâÿçè ñ ðàçðåæåííûì çàñåëåíèåì 
ïîâåðõíîñòè îòâàëîâ îòðàáîòàííûõ ïîðîä 
ðàñòèòåëüíîñòüþ íàçâàííûõ âèäîâ ìåæäó 
îòäåëüíûìè èç íèõ ñëîæèëèñü ñëàáûå ñâÿ­
çè. Â ñðåäíèõ ÷àñòÿõ îòâàëîâ, ïî ñðàâíåíèþ 
ñ êðàéíèìè, ïóñòîòû âåñüìà ñëàáî çàñåëåíû 
ðàñòåíèÿìè. Çäåñü  âñòðå÷àþòñÿ ëèøü ðåä­
êèå ýêçåìïëÿðû êóñòîâ åæåâèêè, èç òðàâÿ­
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íèñòûõ âèäîâ – îâñÿíèöà è êîñòåð ÿïîíñêèé. 
Òàêèì îáðàçîì, ïîâåðõíîñòè îòâàëîâ ïóñòûõ 
ïîðîä íåïëîòíî çàñåëåíû çîíàëüíûìè ðàñ­
òèòåëüíûìè ãðóïïèðîâêàìè, íåñìîòðÿ íà 
òî, ÷òî ñ ìîìåíòà ýêñïëóàòàöèè æåëåçîðóä­
íûõ ìåñòîðîæäåíèé ïðîøëî áîëåå ïîëóâåêà 
[1; 4]. Ïðè÷èíîé ýòîìó ñëóæèò èíòåíñèâíîå 
ïðîòåêàíèå ïðîöåññîâ ôèçèêî­õèìè÷åñêî­
ãî, õèìèêî­áèîëîãè÷åñêîãî âûâåòðèâàíèÿ, 
êîòîðîå òîðìîçèò ïðîöåññû ïî÷âîîáðàçî­
âàíèÿ. Êàê èçâåñòíî, íà÷àëîì ïî÷âîîáðàçî­
âàíèÿ ñ÷èòàåòñÿ âîçíèêíîâåíèå ïåðâè÷íûõ 
è âòîðè÷íûõ ïî÷âîîáðàçóþùèõ ìèíåðàëîâ è 
ñîçäàíèå áëàãîïðèÿòíîé ñðåäû äëÿ ðàññåëå­
íèÿ ìèêðîîðãàíèçìîâ. Ïî÷âîîáðàçîâàíèå â 
èññëåäóåìûõ îòâàëàõ ïóñòûõ ïîðîä íå ïðî­
èñõîäèëî èìåííî ïîòîìó, ÷òî íà îòâàëàõ íå 
ïðîòåêàëî òàêèõ ïðîöåññîâ.

Äëÿ ïðèîáðåòåíèÿ ñâåäåíèé î ñòåïå­
íè äèñïåðñíîñòè îòâàëîâ ïóñòûõ ïîðîä ïðî­
àíàëèçèðîâàí ãðàíóëîìåòðè÷åñêèé ñîñòàâ 
îòîáðàííûõ îáðàçöîâ. Îñíîâíîé öåëüþ ïðè 
ïðîâåäåíèè ëàáîðàòîðíîãî àíàëèçà äàííûõ 

îáðàçöîâ ñòàëî èññëåäîâàíèå ôèçèêî­õèìè­
÷åñêèõ ïóòåé âîññòàíîâëåíèÿ ïîãëîùàþùåé 
ñïîñîáíîñòè ïîðîä, ñòðóêòóðîîáðàçóþùèõ 
ïðèçíàêîâ ìåõàíè÷åñêèõ ôðàêöèé ïðè âîç­
íèêíîâåíèè âîäîóñòîé÷èâûõ ñòðóêòóðíûõ ñî­
ñòîÿíèé â îòâàëàõ âî âðåìÿ ìåðîïðèÿòèé ïî 
òåõíè÷åñêîé è áèîëîãè÷åñêîé ðåêóëüòèâàöèè 
îòâàëüíûõ ïîðîä â áóäóùåì [5].

Íàðÿäó ñ ýòèì âàæíî èçó÷èòü âçàèìíîå 
âîññòàíîâëåíèå áèîãåííûõ ñâÿçåé ìåæäó 
ïåðâè÷íûìè è âòîðè÷íûìè ìèíåðàëàìè, îá­
ðàçóþùèìèñÿ â ðåçóëüòàòå ôèçèêî­õèìè÷å­
ñêîãî âûâåòðèâàíèÿ â ñîñòàâå îòâàëîâ ïó­
ñòûõ ïîðîä. Ýòè ñâîéñòâà îòâàëüíûõ ïîðîä 
ïîëîæèòåëüíî âëèÿþò íà ïðîâåäåíèå ïî÷âî­
âîññòàíîâèòåëüíûõ ðàáîò íà ïîâåðõíîñòè 
äàííûõ îòâàëîâ [3; 6]. Ïî ðåçóëüòàòàì èññëå­
äîâàíèÿ ñîñòàâëåí ðÿä äèàãðàìì, ãäå îñíîâ­
íîå âíèìàíèå óäåëåíî ìåõàíè÷åñêèì ôðàê­
öèÿì ðàçìåðîì <0,01  è <0,001 ìì, êîòîðûå 
èãðàþò çíà÷èòåëüíóþ ðîëü â ïî÷âîîáðàçîâà­
òåëüíûõ ïðîöåññàõ (ðèñ. 2).

Ðèñ. 2. Ãðàíóëîìåòðè÷åñêèé ñîñòàâ îòâàëîâ ïóñòûõ ïîðîä Äàøêåñàíñêîãî ãîðíî­îáîãàòèòåëüíîãî êîìáèíàòà / 
Fig. 2. Granulometric composition of waste dumps of the Dashkesan mining and processing plant

Физичес-
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Ïîâûøåííîå ñîäåðæàíèå ìåõàíè÷åñêèõ 
ôðàêöèé ðàçìåðîì <0,01 ìì â îòâàëàõ ïó­
ñòûõ ïîðîä óêàçûâàåò íà òî, ÷òî äèñïåðñèÿ 
÷àñòèö íàõîäèòñÿ â íèõ íà âûñîêîì óðîâíå. 
Ýòî, â êîíå÷íîì èòîãå, ïîëîæèòåëüíî âëèÿåò 
íà ïðîâåäåíèå ïî÷âîâîññòàíîâèòåëüíûõ ðà­
áîò. Èç òàáëèöû âèäíî, ÷òî â ñðåäíèõ ìåõà­
íè÷åñêèõ ôðàêöèÿõ îòâàëîâ ïóñòûõ ïîðîä íà 
ñåâåðî­âîñòî÷íûõ ó÷àñòêàõ îñíîâíîå ìåñòî 
çàíèìàåò ôèçè÷åñêèé ïåñîê (>0,01 ìì), êî­
ëè÷åñòâî êîòîðîãî áîëüøå, ÷åì êîëè÷åñòâî 
ôèçè÷åñêîé ãëèíû (<0,01 ìì). Ñîäåðæàíèå 
ïåñêà íà îòâàëüíûõ ó÷àñòêàõ âàðüèðóåòñÿ 
â ïðåäåëàõ 60,28…77,60 %, à ñîäåðæàíèå 
ôèçè÷åñêîé ãëèíû êîëåáëåòñÿ â ïðåäåëàõ 
22,4…39,72 %. Ñàìîå íèçêîå ñîäåðæàíèå 
ôèçè÷åñêîé ãëèíû (22,4 %) íàáëþäàåòñÿ â 
ðàçðåçå, çàëîæåííîì íà II ó÷àñòêå, â ðàéîíå 
ñåâåðî­âîñòî÷íûõ ïðîìûñëîâûõ îòâàëîâ.

Äàííàÿ äèàãðàììà ïîêàçûâàåò, ÷òî îò­
âàëû, íàêîïëåííûå â îòâàëîõðàíèëèùå, íå 
ïåðåøëè â äèñïåðñíîå ñîñòîÿíèå ïîä âëè­
ÿíèåì ôèçè÷åñêîãî è ôèçèêî­õèìè÷åñêîãî 
âûâåòðèâàíèÿ. Òàêèì îáðàçîì, ïî ðåçóëüòà­
òàì ïðîâåäåííûõ ôèçèêî­õèìè÷åñêèõ è àãðî­
õèìè÷åñêèõ èññëåäîâàíèé ñäåëàí âûâîä, ÷òî 
ïðè òåõíè÷åñêîé è áèîëîãè÷åñêîé ðåêóëü­
òèâàöèè íà îòâàëüíîì âûáðîñå íåîáõîäèìî 
îñîáîå âíèìàíèå óäåëèòü ãðàíóëîìåòðè÷å­
ñêîìó ñîñòàâó. Â äàííîì ñëó÷àå â ãðàíóëîìå­
òðè÷åñêîì ñîñòàâå îòâàëîâ ïóñòûõ ïîðîä íà 
ñåâåðî­âîñòî÷íûõ ó÷àñòêàõ ñîäåðæàíèå ôè­
çè÷åñêîé ãëèíû ñîîòâåòñòâóåò íîðìàòèâíûì 
ïîêàçàòåëÿì, ò. å. îíè ïðèãîäíû äëÿ îñóùåñò­
âëåíèÿ òåõíè÷åñêîé è áèîëîãè÷åñêîé ðåêóëü­
òèâàöèè. Âûñîêàÿ ñòåïåíü äèñïåðñíîñòè 

ãðàíóëîìåòðè÷åñêîãî ñîñòàâà â îòâàëàõ ïî­
çâîëÿåò ïðîâåñòè ïî÷âîâîññòàíîâèòåëüíûå 
ðàáîòû, òàê êàê äëÿ âîçîáíîâëåíèÿ ïî÷âîîá­
ðàçîâàòåëüíûõ ïðîöåññîâ áîëüøîå çíà÷åíèå 
èìååò ñóùåñòâåííîå ñîäåðæàíèå ôèçè÷å­
ñêîé ãëèíû. 

Çàêëþ÷åíèå. Äàíû êîíêðåòíûå ôèçè­
êî­ãåîãðàôè÷åñêèå õàðàêòåðèñòèêè è òåõ­
íîãåíåòè÷åñêèå îñîáåííîñòè ðóäîíîñíûõ 
ìåñòîðîæäåíèé Äàøêåñàíñêîãî ðàéîíà. Íà 
îñíîâå ôîíäîâûõ ìàòåðèàëîâ, à òàêæå ïðî­
âåäåííûõ êàìåðàëüíûõ è ïîëåâûõ èññëåäî­
âàíèé îïðåäåëåíû öåíòðû ðàñïîëîæåíèÿ 
òåõíîãåííîé ýêîñèñòåìû Äàøêåñàíñêîãî 
ðàéîíà. Äàíû ýêîëîãè÷åñêèå õàðàêòåðèñòèêè 
ñòåïåíè íàðóøåííîñòè ïî÷âåííî­ðàñòèòåëü­
íîãî ïîêðîâà, îïèñàíû ïðîöåññû çàñåëåíèÿ 
ðàñòèòåëüíûìè àññîöèàöèèìè îòâàëîâ ïó­
ñòûõ ïîðîä, íàõîäÿùèõñÿ â îêðåñòíîñòÿõ êà­
ðüåðíûõ âûåìîê.

Ïîäðîáíî èçó÷åíû òåõíîãåííî íàðó­
øåííûå çåìåëüíûå ó÷àñòêè, ãäå íàðóøåíèÿ 
ïðîÿâëÿþòñÿ â âèäå êàðüåðíûõ âûåìîê, òåð­
ðàñ, îòâàëîâ, ñëîæåííûõ èç ñêàëüíûõ îáëîì­
êîâ ñî ñìåñüþ ïûëåîáðàçíûõ îáëîìêîâ. Äëÿ 
îïðåäåëåíèÿ  ïðèãîäíîñòè ê áèîëîãè÷åñêîìó 
çàñåëåíèþ îòâàëîâ ïóñòûõ ïîðîä èññëåäî­
âàíû ãðàíóëîìåòðè÷åñêèé ñîñòàâ, îñíîâíîå 
âíèìàíèå óäåëåíî ìåëêèì ìåõàíè÷åñêèì 
ôðàêöèÿì (<0,01 è <0,001 ìì), èãðàþùèì 
çíà÷èòåëüíóþ ðîëü â ïî÷âîîáðàçîâàíèè 
òåõíîãåííûõ ýêîñèñòåì. Ïðîàíàëèçèðîâàí 
õèìè÷åñêèé ñîñòàâ îòâàëîâ ïóñòûõ ïîðîä, 
èìåþùèõ áîëüøîå çíà÷åíèå ïðè ïðîâåäå­
íèè êóëüòèâàöèîííûõ ðàáîò íà èçó÷àåìûõ 
îáúåêòàõ.
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