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ECOLOGICAL CONDITION OF STONE QUARRIES IN THE APSHERON PENINSULA

Àïøåðîíñêèé ïîëóîñòðîâ ðàñïîëîæåí â ñóõîñóáòðîïè÷åñêèõ êëèìàòè÷åñêèõ óñëîâèÿõ è îòíîñèòñÿ ê 
óíèêàëüíûì ëàíäøàôòàì Ðåñïóáëèêè Àçåðáàéäæàí.

Ïî÷âåííîðàñòèòåëüíàÿ ñèñòåìà èìååò ðÿä ïîòåíöèàëüíûõ ïîêàçàòåëåé. Â ðàçðÿäå ïåðâîî÷åðåä
íûõ çàäà÷ íàõîäÿòñÿ ðàçðàáîòêà è âíåäðåíèå ñèñòåìû íåïðåðûâíûõ ìåð äëÿ ïîääåðæàíèÿ ãàðìîíè÷íîé 
ôóíêöèè ýêîñèñòåìû, ýôôåêòèâíîãî èñïîëüçîâàíèÿ è çàùèòû ýòîãî ïîòåíöèàëà. Íåîáõîäèìî ïðåäîò
âðàòèòü ôîðìèðîâàíèå ýêîëîãè÷åñêîé íàïðÿæåííîñòè íà Àïøåðîíñêîì ïîëóîñòðîâå.

Â ïîñëåäíèå ãîäû â ðàññìàòðèâàåìîì ðàéîíå øèðîêî ðàçâèâàåòñÿ ðàçðàáîòêà ìåñòîðîæäåíèé ïî
ëåçíûõ èñêîïàåìûõ. Â ñâÿçè ñ ýòèì åñòåñòâåííûå ëàíäøàôòû íà ïîëóîñòðîâå çàìåíåíû òåõíîãåííûìè. 
Òà æå ñèòóàöèÿ íàáëþäàåòñÿ è â äðóãèõ ðåãèîíàõ ñòðàíû. 

Èñõîäÿ èç ðåçóëüòàòîâ àíàëèçà àíòðîïîãåííûõ ëàíäøàôòîâ, ìîæíî ñêàçàòü, ÷òî ñîñòàâ îòõîäîâ îêà
çûâàåò íåãàòèâíîå âëèÿíèå íà îêðóæàþùóþ ñðåäó. Ïðîâåäåííûå ôèçèêîõèìè÷åñêèå è àãðîõèìè÷åñêèå 
èññëåäîâàíèÿ ïðè òåõíè÷åñêîé è áèîëîãè÷åñêîé ðåêóëüòèâàöèè îòâàëüíûõ âûáðîñîâ âûÿâèëè â ñîñòàâå 
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O. Ïðè ðåêóëüòèâàöèîííûõ ðàáîòàõ â îòîáðàííûõ 

îáðàçöàõ ïðîàíàëèçèðîâàíû îáùèé õèìè÷åñêèé ñîñòàâ, à òàêæå âõîäÿùèå â èõ ñîñòàâ òÿæåëûå ìåòàëëû. 
Ãîñóäàðñòâî çàèíòåðåñîâàíî â âîññòàíîâëåíèè ýòèõ ëàíäøàôòîâ, âîçâðàùåíèè çåìåëü â ñåëüñêîå 

õîçÿéñòâî, ÷òî îïðåäåëÿåò âåäóùóþ çàäà÷ó ãîñóäàðñòâåííîé ïîëèòèêè â îòíîøåíèè ðàññìàòðèâàåìîãî 
ðåãèîíà. Ïðèíèìàÿ âî âíèìàíèå ñêàçàííîå, âàæíî îïðåäåëèòü è îïòèìèçèðîâàòü ýêîëîãè÷åñêóþ ñèòóà
öèþ â ðàéîíå. Îñíîâíûì íàçíà÷åíèåì èññëåäîâàíèÿ ÿâëÿåòñÿ çàìåíà òåõíîãåííîãî ðåëüåôà àãðîêóëü
òóðíûìè ëàíäøàôòàìè 

Êëþ÷åâûå ñëîâà: êàðüåð; òåõíîãåííûå ëàíäøàôòû; òÿæåëûå ìåòàëëû; àãðîõèìè÷åñêèå èññëåäîâàíèÿ; ïîëóîñòðîâ; 
ëàíäøàôò; ìèíåðàëüíûå ðåñóðñû; ýêîñèñòåìà; àãðîëàíäøàôòû; ìèêðîýëåìåíòû

The Apsheron Peninsula is located in dry subtropical climatic conditions and is one of the unique landscapes of 
our republic. The soilplant system distributed here has some potential indicators. The effective use and protec
tion of this potential, a system of continuous measures, the development and implementation of maintaining a 
harmonious ecosystem function should always be in the foreground. The formation of environmental tension on 
the Apsheron Peninsula can be prevented. In recent years, in the Apsheron Peninsula, excavations of a mineral 
deposit have been widely developed. In connection with this, for the extraction of minerals on the peninsula, nat
ural landscapes have been replaced by technogenic landscapes. In recent years, mining is not only widespread 
on the Apsheron Peninsula, but also throughout the country. On the peninsula, natural landscapes were replaced 
by technogenic landscapes for mining. Based on the results of the analysis of anthropogenic landscapes, we can 
say that the composition of the waste has a negative impact on the environment, for example; SiO
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O. During the preparatory work in the stone quarries taken samples taken 

in the general analysis were determined by their general chemical composition and also the composition of the 
incoming heavy metals. The state itself is interested in restoring these landscapes, returning these lands to rural 
farming is also one of the most important tasks facing the state. According to the results of the conducted phys
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icochemical and agrochemical studies, it was revealed that technical and biological reclamation of dump waste. 
Given all this, it is important to determine and optimize the environmental situation in the area. The main purpose 
of this work is to replace the technogenic relief with agrocultural landscapes 

Key words: quarry; technogenic landscapes; heavy metals lime; agrochemical research peninsula; landscape; mineral re
sources; ecosystem; agrolandscapes; microelements

Ââåäåíèå. Àïøåðîíñêèé ïîëóîñòðîâ â 
ðåñïóáëèêå, à òàêæå ñðåäè ñòðàí Åâðîïû 

è Þæíîãî Êàâêàçà ëèäèðóåò ïî äîáû÷å è çà
ïàñàì èçâåñòêîâûõ êàðüåðîâ [2]. Èç èçâåñò
íûõ âî âñåì ìèðå 46 âèäîâ èçâåñòè 11 ðàñ
ïðîñòðàíåíû íà Àïøåðîíñêîì ïîëóîñòðîâå. 
Ñðåäè íèõ äîáûòûå â êàðüåðàõ â ïîñ. Ãûçûë
äàø (Ãàðàäàãñêèé ðàéîí) òâåðäûå èçâåñòè 
îòëè÷àþòñÿ êðèñòàëëè÷åñêèì ñîñòàâîì. Èç
âåñòíû òàêæå âèäû èçâåñòè ñ õðóïêèì ñîñòà
âîì è ñìåøàííîé ñ ðàêóøêàìè, êîòîðóþ äî
áûâàþò â Øóâåëÿíàõ – Òþðêàíå. 

Îáùàÿ ïëîùàäü êàðüåðà â ïîñ. Ãû
çûëäàø ñîñòàâëÿåò 7,21 òûñ. ãà, çàïàñû 
92 696,2  òûñ.  ì3. Îáùàÿ ïëîùàäü êàðüåðà 
ØóâåëÿíÒþðêàíñêîãî ìàññèâà ñîñòàâëÿåò 
2,17 òûñ. ãà, çàïàñû – 10 517,2 òûñ. ì3. Ðàçìå
ðû è ôèçè÷åñêèé âåñ èçâåñòè, äîáûòîé â êà
ðüåðå Ãûçûëäàø, ñîñòàâëÿþò ñîîòâåòñòâåí
íî 1,81…2,22 è 2,48…2,68 ã/ñì3. À ðàçìåðû 
è ôèçè÷åñêèé âåñ èçâåñòè ØóâåëÿíÒþðêàí
ñêîãî ìàññèâà ñîîòâåòñòâåííî 1,24…2,15 è 
2,05…2,25 ã/ñì3. 

Ïîêàçàòåëè ðàçìåðîâ â ïåðâîì ñëó÷àå 
ñîñòàâëÿþò 25…40 %, âî âòîðîì – 28…38 %. 
Â ýòîé ñâÿçè ìîæíî óòâåðæäàòü, ÷òî èçâåñò
êîâûå ïèëåííûå êàìíè ØóâåëÿíÒþðêàí
ñêîãî êàðüåðà íàìíîãî ëåã÷å ïî ôèçè÷åñêî
ìó âåñó, ÷åì ïèëåííûå êàìíè Ãàðàäàãñêîãî 
ìàññèâà. Â êàðüåðàõ åæåãîäíî èçãîòîâëÿ
åòñÿ îêîëî 133 669,8 è 31 903,8 òûñ. ïèëåí
íûõ êàìíåé. Ñîîòâåòñòâóþùåå êîëè÷åñòâî 
îòõîäîâ ïðè èçãîòîâëåíèè ïèëåííûõ êàìíåé 
è èõ øëèôîâêå (äëÿ èçãîòîâëåíèÿ ëèöåâîãî 
êàìíÿ), â ñðåäíåì îáðàçîâàâøååñÿ çà ãîä, â 
Ãàðàäàãñêîì êàðüåðå – 16 354,3 òûñ. ì3, â Øó
âåëÿíÒþðêàíñêîì ìàññèâå – 9571,1 òûñ. ì3. 

Â ïðîöåññå äîáû÷è èçâåñòè è åå øëè
ôîâàíèÿ íà ïîâåðõíîñòè êàðüåðà îáúåì 
ïëîäîðîäíîé çåìëè, çàãðÿçíåííîé ñêðý
áàìè, ñîñòàâëÿåò äëÿ Ãàðàäàãñêîãî ìàññè
âà 18 128,9 òûñ. ì3, ØóâåëÿíÒþðêàíñêî
ãî – 5414,5 òûñ. ì3. Îòõîäû, âûáðîøåííûå â 
âîçäóõ, â áåçâåòðåííóþ ïîãîäó îñòàþòñÿ íà 
òåððèòîðèè çàâîäà, à â âåòðåíûå äíè ïî íà
ïðàâëåíèþ è ñèëå âåòðà ðàñïðîñòðàíÿþòñÿ 

çà ïðåäåëû òåððèòîðèè, ÷òî ñòàíîâèòñÿ ïðè
÷èíîé ýêîëîãè÷åñêîãî çàãðÿçíåíèÿ [5].

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ. Öå
ìåíòíàÿ ïûëü îòðèöàòåëüíî âîçäåéñòâóåò íà 
ýêîëîãèþ, òàê êàê â åå ñîñòàâ âõîäÿò õèìè÷å
ñêèå îêñèäû, ñðåäè êîòîðûõ SiO

2
 (12,84 %), 

Al
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O

3 
(3,32 %), Fe
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3 
(2,89 %), CaO (46,07 %), 

MgO (1,49 %), SO
3 
(2,85 %), K

2
O (2,77 %). Ïðî

âåäåí àíàëèç îáðàçöîâ îïûëåíèÿ è ñêðýáîâ, 
îòîáðàííûõ âîêðóã êàðüåðîâ ïî èçãîòîâëå
íèþ è ýìàëèðîâàíèþ ïèëåíîãî êàìíÿ, êîòî
ðûé ïðèìåíÿåòñÿ â ñîçäàíèè ïðîäóêöèè, â 
äàëüíåéøåì èñïîëüçóåìîé â ñòðîèòåëüíûõ 
ðàáîòàõ. Ðåçóëüòàòû õèìè÷åñêîãî àíàëè
çà ñîäåðæàíèÿ â ñîñòàâå îáðàçöîâ òÿæåëûõ 
îêñèäîâ ïðåäñòàâëåíû â òàáë. 1. Â òàáë. 2 
óêàçàíî ñîäåðæàíèå òÿæåëûõ ìåòàëëîâ â îò
õîäàõ ïèëåííûõ êàìíåé, îòîáðàííûõ ñ îáîèõ 
ìàññèâîâ.

Äàííûå òàáë. 1 ïîêàçûâàþò, ÷òî â ñî
ñòàâ îòõîäîâ, îáðàçóþùèõñÿ ïðè èçãîòîâ
ëåíèè ïèëåííûõ êàìíåé è èõ øëèôîâàíèè, 
âõîäÿò òàêèå îêñèäû, êàê CaO, SiO

2
, Fe

2
O.

Ýòî ãîâîðèò î òîì, ÷òî îïûëåíèå îòõîäîâ 
ñîîòâåòñòâóåò èçíà÷àëüíîé ñòðóêòóðå [1; 
3]. Ñîîòíîøåíèÿ ìîãóò áûòü èçìåí÷èâû 
ìåæäó ñëîÿìè 20,35…49,10, 6,16…40,69, 
1,23…6,0 è 3,15…3,66 %. Íà îñíîâàíèè 
àíàëèòè÷åñêèõ ïîêàçàòåëåé, ïîëó÷åííûõ 
ïðè èññëåäîâàíèè, ìîæíî óòâåðæäàòü, ÷òî 
ïðîôèëüíûå ñëîè îòõîäîâ íå íàòóðàëüíûå, 
à ñôîðìèðîâàíû õèìè÷åñêèìè îêñèäàìè, 
ðàâíîìåðíî ðàñïðîñòðàíåííûìè â ñîñòà
âå [7]. Ñëåäóþùèé ôàêòîð çàêëþ÷àåòñÿ â 
òîì, ÷òî â îòõîäàõ ñîîòíîøåíèå îêñèäîâ 
íàìíîãî áîëüøå, ÷åì ñîîòíîøåíèå îêñèäîâ 
â ïèëåííîì êàìíå, õîòÿ îíè îáðàçîâàíû â 
îñíîâíîì ñîåäèíåíèÿìè òàêèõ ìèíåðàëîâ, 
êàê êàëüöèò è êàîëèí. 

Äðóãèå îêñèäû (MgO, MnO, Na
2
O, K

2
O, 

TiO
2
, SO

3
, P

2
O

3
) ïðåäñòàâëåíû â ìåíüøåì êî

ëè÷åñòâå. Íåñìîòðÿ íà òî, ÷òî â ñîñòàâå èçâå
ñòè è îòõîäîâ ïèëåííûõ êàìíåé ñîîòíîøåíèå 
îêñèäîâ ìåíüøå, èõ òàêæå ìîæíî ïîâòîðíî 
îáðàáàòûâàòü è èñïîëüçîâàòü â ñòðîèòåëüíûõ 
ðàáîòàõ. 
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Ñïèñîê ëèòåðàòóðû                                                                                              

Äëÿ ïîâòîðíîãî èñïîëüçîâàíèÿ îòõîäîâ 
ïðîàíàëèçèðîâàíû íàëè÷èå òÿæåëûõ ìåòàë
ëîâ â ñîñòàâå, à òàêæå ñòåïåíü âëèÿíèÿ íà 
îêðóæàþùóþ ýêîëîãè÷åñêóþ ñðåäó. Ïîëó÷åí
íûå ðåçóëüòàòû ñîîòâåòñòâîâàëè íîðìàì èñ
ïîëüçîâàíèÿ (òàáë. 2). Íà îñíîâàíèè äàííûõ 
òàáë. 2 ìîæíî ãîâîðèòü î òîì, ÷òî â îòõîäàõ 
ïðåäñòàâëåíû ïðåèìóùåñòâåííî òàêèå òÿ
æåëûå ìåòàëëû, êàê Sr, Ba, Zr. Èõ ïîêàçàòå
ëè â îòõîäàõ ñôîðìèðîâàííûõ èñêóññòâåí
íî ñëîåâ (ñ îáîèõ ìàññèâîâ) ñîîòâåòñòâóþò 
1600…4900, 100…1200, 27…400 ìã/êã è ìî
ãóò èçìåíÿòüñÿ â øèðîêîì äèàïàçîíå. Åñëè 
ñðàâíèòü ïîêàçàòåëè ïî îáîèì ìàññèâàì, 
ìîæíî çàìåòèòü, ÷òî â îáðàçöàõ, îòîáðàííûõ 
â êàìåííûõ êàðüåðàõ Òþðêàíñêîãî ìàññèâà, 
êîëè÷åñòâî òÿæåëûõ ìåòàëëîâ áîëüøå [4].

Êîëè÷åñòâà òÿæåëûõ ìåòàëëîâ â îáðàç
öàõ Òþðêàíñêîãî ìàññèâà îò áîëüøåãî ê ìåíü
øåìó ðàñïðåäåëåíû â ñëåäóþùåì ïîðÿäêå:

ìàññèâå, ïî îòíîøåíèþ ê îòîáðàííûì â Ãà
ðàäàãñêîì ìàññèâå, âûøå, íåñìîòðÿ íà òî, 
÷òî îáðàçöû â Òþðêàíå îòîáðàíû ñ ãëóáèíû 
äî 50 ñì, à â Ãàðàäàãå – äî 70. 

Çàêëþ÷åíèå. Îñíîâíûì ðåçóëüòàòîì 
èññëåäîâàíèÿ, ïðèâëåêàþùèì âíèìàíèå, 
ñëåäóåò ñ÷èòàòü òî, ÷òî â îòõîäàõ è â ñàìîì 
ïèëåííîì êàìíå âûÿâëåíî íîðìàëüíîå ñî
äåðæàíèå òàêèõ ýëåìåíòîâ, êàê áîð è âàíà
äèé. Íàëè÷èå òàêèõ ýëåìåíòîâ â ïî÷âå ïîëî
æèòåëüíî äåéñòâóåò íà îêðóæàþùóþ ñðåäó è 
çåìíóþ ðàñòèòåëüíîñòü. Ýòî ñâÿçàíî ñ òåì, 
÷òî ñîåäèíåíèÿ íàçâàííûõ ýëåìåíòîâ ÿâëÿ
þòñÿ âàæíûìè ïîêàçàòåëÿìè ïëîäîðîäèÿ ïî
÷âû, ÷òî äîêàçàíî ó÷åíûìè â îáëàñòè ãåîáèîëî
ãèè À. Ï. Âèíîãðàäîâûì è Á. Ì. Âåðíàäñêèì, 
óòâåðæäàâøèìè, ÷òî «ñîåäèíåíèÿ ýëåìåíòîâ 
ñ âàíàäèåì è áîðîì ïîëîæèòåëüíî âîçäåé
ñòâóþò íà êîðíåâóþ ñèñòåìó ðàñòåíèé, ó÷à
ñòâóþò â ïðîöåññå ïèòàíèÿ ðàñòåíèÿ (íàïðè
ìåð, àçîò, ôîñôîð, êàëèé), èãðàþò áîëüøóþ 
ðîëü â ðàñïðîñòðàíåíèè ýòèõ ýëåìåíòîâ ïî 
âñåì âåãåòàòèâíûì îðãàíàì ðàñòåíèÿ» [6].

Ñîåäèíåíèÿ âàíàäèÿ è áîðà ôîðìèðóþò 
ïëîäîðîäíóþ ïûëü (öåëèê) íà ïîâåðõíîñòè 
ïî÷âû è â çåìíûõ ñëîÿõ, ïðè ïîëó÷åíèè â äî
ñòàòî÷íîì êîëè÷åñòâå ðàñòèòåëüíîñòüþ îêà
çûâàþò ïîëîæèòåëüíîå âëèÿíèå. Ïîëüçà ýòèõ 
ýëåìåíòîâ ó÷èòûâàëàñü ïðè èññëåäîâàíèÿõ 
ñ öåëüþ ðåêóëüòèâàöèè ïëîäîðîäíûõ çåìåëü 
íà çàáðîøåííûõ êàðüåðàõ. Îäíàêî ñëåäóåò 
âçÿòü âî âíèìàíèå è âûñîêèé óðîâåíü ñî
äåðæàíèÿ ñòðîíöèåâîãî ýëåìåíòà â èçâåñò
êîâîì ìóñîðå, ÷òî òðåáóåò îñóùåñòâëåíèÿ 
ìåð ïî âîññòàíîâëåíèþ ñ ôåðìåíòàòèâíûìè 
ñâîéñòâàìè, êîòîðûå ìîãóò ñíèçèòü åãî êî
ëè÷åñòâî [4]. Ïîñêîëüêó êîëè÷åñòâî òÿæåëûõ 
ìåòàëëîâ, òàêèõ êàê ñòðîíöèé è öèðêîíèé, 
ïðåâûøàåò ìàêñèìàëüíî äîïóñòèìûé óðî
âåíü, ýòî ñ÷èòàåòñÿ îñíîâíûì àðãóìåíòîì â 
ïàòîëîãè÷åñêîì îáðàçîâàíèè öåïè áèîòîïîâ. 

                                                      .

Äëÿ îáðàçöîâ Ãàðàäàãñêîãî ìàññèâà 
ñïðàâåäëèâûì áóäåò ñëåäóþùåå ðàñïðåäå
ëåíèå: 

Â ñîñòàâ èçâåñòêîâûõ îòõîäîâ ñ îáîèõ 
ìàññèâîâ âõîäÿò ñòðîíöèé, áàðèé, öèðêîíèé, 
õðîì, â ìàëîì êîëè÷åñòâå âûÿâëåíû ðóáè
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