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APOMATHU3UPYIOINAA AKTUBHOCTDB U CEJIEKTUBHOCTb
BUMETAIVIMMECKUX KATAJIM3ATOPOB HA OCHOBE
BBICOKOKPEMHE3EMHOI'O HEOJIUTA THUITA [IBM
B IPEBPAIIIEHUUA ITPUPOJHOI'O I'A3A 1 METAHOJIA

'T.A.BABAEBA, *3.A.TAHBAPOBA,
'C.3.MAMEJIOB, '3.1.AXME/1IOB
'Bakunckuii I' ocyoapcmeeHHbvlil Yuueepcumem
Haxuuesanckuii I' ocyoapcmeeHHblil YHugepcumem
azeri09@mail.ru

H3yueno cosmecmuoe npomomupyroujee rusaHue KapOOHUI08 MOAUOOeHA, HUKeNs U
Xpoma Ha Kamanumudeckue ceolicmed 8blCOKOKpeMHesemno2o yeoauma muna L{BM 6 npoyec-
ce KOHBepcul NpupoOHO20 2a3d U MemaHoId 8 apoMamuyeckue yeneso0opoovl. AKMuUeHOCms u
CeNeKMUBHOCMb KAmanu3amopos no apoMamudeckum yeneeo0opooam u no n-KCUiouy onpeoe-
Jslemesi npupoooll U KoHyenmpayuei mooupuyupyiowezo memanna. Maxcumanvhulii 8b1X00
apomamuieckux yeneeo0opodos (25,2 mac.%) 6 npoyecce npespaujeHusi KOMROHEHMOE NPU-
pooHozo 2aza docmueaemcs npu 700°C na oumemannuueckom xamaruzamope 1%Cr2%Mo-
HI[BM, a makxcumanvuas ceiekmusHocms no n-kcunony (65,5%,) npu npespawenuu memanona
docmueaemcs npu 400°C na 6umemannuueckom kamaauzamope 2.5%Cr2%Mo-HL[BM .

KiroueBble ciioBa: npupoowvii 2as, memanon, yeorum L[BM, kapoonunvt moaudoe-
Ha, Xpoma, HUKesl, ApOMAmMUiecKue y2ieeo00poobl, CENeKMUGHOCNTb HO N-KCULOILY.

BBengenue

OmnuM U3 peuieHuil mpoOJieMbl MOUCKA AJIbTEPHATUBHOTO CHIPbS s
MOJTYYEHUSI apPOMATHYCCKUX M 0JI€(UHOBBIX YIIIEBOJOPOIOB, MOXKET CTaTh BO-
BJICUCHUE B TepepabOTKy MPUPOTHOTO MOMYTHOTO W MeTaHoha. [lepepaboTka
KOMITOHEHTOB MPUPOHOTO Ta3a U METAHOJa B apOMaTHYECKHUE YTIIEBOIOPOIbI
Ha METAJUICOJIEpPKAIIMX LEOJIUTaX MPEACTaBISET OOJBIION MHTEPEC C TOUKHU
3peHHs pacIIMpeHus chipbeBor 0a3wl [1-3]. YcranoBimeHo, yTo Hambomee G-
(eKTUBHBIMU KaTaaU3aTOpaMHu IMpollecca MPEeBpalIeHUS KOMIIOHEHTOB IPH-
POZHOTO ra3a U METaHOJIa ABJISIOTCS LEOIUThl Tuna ZSM-5 conepxaiiyie mMo-



nubaeH wim Bodbdpam [3]. B pabotax [4-7] nmokazaHo, 4T0 MOAM(HUIIUPOBA-
Hue Mo- u W- cogepxamux 1eonutoB rnepexoanbivu (Re, Zn, Zr, Ni) u pen-
ko3emenbHbIME (La, Gd) MeTaymiaMu METOI0M MOHHOTO OOMEHA M MPOTHUTKH
MO3BOJISIET TIOBBICUTH AKTHBHOCTh M CEJICKTHBHOCTH KATAJIM3aTOPOB 10 apoMa-
TUYECKUM yriieBojopojgaM. OIHAKO METOJI MOHHOTO OOMEHa OrpaHUYHBaeT
KOJIMYECTBO BBOAMMOTO MOIU(UKATOPA, a TIPU MPOMUTKE TPYAHO JOCTUTACTCS
€ro paBHOMEPHOE pacIpelielieHne 1Mo BceMy o0beMy IieonuTa. B oTiinume ot
3TUX METOAOB MeToj TBepaodaznoro momudumuposanus (TM) mo3Bossier
CTaOUIN3UPOBATH MOJU(PUKATOPHI B MOJIOCTSIX 1IEOJIUTOB U CUHTE3UPOBATh Me-
TAJUTIEOIUTHBIC KATATUTUYECKUE CUCTEMBl B OJHY CTaJHUI0 0e3 MPUMEHCHHS
BOJHBIX PACTBOPOB U COJICH.

B cBsi3M ¢ 3TUM B HACTOSIIIIEH CTaThe MPUBOMSATCS PE3YIIBTATHI MOIUDHUIIH-
pYIOLIEro BIUSHUS KapOOHMIa MOMUOIeHa, XpOMa U HUKEJNS JaHTaHa Ha Kara-
JIMTUYECKHUE CBOMCTBA BBICOKOKpEMHE3eMHOro neonura [IBM B mpouecce npe-
BpallleH!s] KOMIIOHEHTOB IPUPOAHOI0 ra3a B apOMaTHUECKUE YIIIEBOJOPO/IBL.

JKCNEepUMEHTAIbHAA YACTh

MonudunupoBaHHble KaTalU3aTOPhl MOTYYald ITyTEM MEXaHHYEeCKOTrO
CMEIIeHUsI BBICOKOKpeMHe3eMHoro neoiuta tuna HIIBM kapOGonwmramu Mo,
Cr u Ni ¢ mocaenyromeii Tepmudeckoit 0opadotkoit mpu 300°C. H-dhopmsr 11e-
OJIUTA TOTYYali TI0 MeToauKe onucaHHou B [2]. Conepkanue MoIu(UKaTOpPOB
B KaranuzaTtope cocrtaBisuio (Mac.%): Mo 1,0-3,0; Cr u Ni — 0,5-1,5. Ilepen
OIBITOM KaTaJlUu3aTOPhl aKTUBHPOBAIIM B TOKe Bo3ayxa (24) mpu 550°C . B ka-
YECTBE UCXOAHOTO ChIPhS MUCIOJIb30BAIM CBEXKENEPErHAHHBIA METaHOJ (YUCTO-
Ta 99%) u npupoaHbIi ra3 cocraBa (Mac.%: meran —84,1; stan - 4,5; npomnan —
6,7; 0yransl — 4,2; nerransl — 0,5 ). KoHBEepCcHIO PUPOTHOTO Ta3a H METAHOJIA
MIPOBOAMIIA HA YCTAHOBKE MPOTOYHOI'O TUIA B KBAPIIEBOM PEAKTOPE C 3arpys-
Kol 5 cMm3 kartanmzaropa npu atMochepHoM aaBieHuu. KoHBepcuo mpupo-
HOro rasza m3ydanu npu temieparype 700°C u 00bEMHOM CKO-POCTH MOIaYH
ceipbst 1000 u-1, a meranona npu Temieparype 400°C u 06bEMHON CKOPOCTH
1101441 METAHOIA PABHOM 24 .

Pe3ysabTaThl M HX 00CyKIeHHE

Ha puc.l mokazaHo BIMSHUE COJAEpKaHUS MOJMOJCHA HAa TMOKA3aTeH
rpolecca npeBpalleHus IpUpoIHOro raza. BuaHo, 4To BbICOKasi KOHBEPCHUS U
BBIXOJI ApOMATUYECKUX YTJIEBOAOPOJOB JIOCTUTAECTCS HA KaTajlu3aTope COAep-
ameM 2,0 mac.% monubaeHa.

IIpu temneparype 700°C xoHBEpcHs IPUPOJHOIO ra3a U BbIXOJ apoMa-
THUYECKUX YTJIIEBOJOPOJIOB COCTABISIOT 25,5 u 18,6 % cOOTBETCTBEHHO. Y Be-
JUYEHHUE cojepkaHus MoiuOaeHa B karaimuzarope ao 3,0 mac.% 3ameTHO
CHIDKAET ero akTUBHOCTh. MoauduuupoBanue katanuzaropa 2% Mo-HIIBM
KapOOHWJIOM XpOMa OKa3bIBAE€T MPOMOTHUPYIOIIEE BIMSHUE HA €r0 apOMaTU3H-



pyrouyro akTuBHOCTh. BBenenue 0,5 mac.% xpoma B coctaB Mo-kaTanuzaropa
IIPUBOJIUT K BO3PACTAaHUIO KOHBEPCUU IIPUPOLHOIO ra3a U BBIXOJa apoMaTH4e-
ckux yrieBoaopoioB. [Ipu remneparype 700°C konBepcus Bo3pactaet 10 29,2
%, a BBIXOJ] apOMAaTHUECKUX yriIeBOA0po10B 110 23,3 mac.%. [Ipu sToit Temme-
patype Bbixoj Oen3zona Bo3pactaet ¢ 11,2 mo 14,6 mac.%. [lpu yBenuueHuun
CoJiep>KaHusl XpoMa B OuMeTaiinieckoM karanusatope 10 1,0 mac.% koHBep-
CHSl IPUPOJHOTO Tra3a U BBIXOJ apOMATUYECKUX YTIIEBOIOPOAOB JOCTUTAET 0
33,8 u 27,4 % cooTBeTCTBEHHO. JlanbHellliee yBeIMUEeHUE CONEPKaHNUs XpoMa
(mo 1,5 mac.%) B OMMeETaUIMYECKOM KaTajau3aToOpe HECKOIbKO CHIKAET apo-
MaTH3UPYIONIYI0 aKTUBHOCTh KaTalu3aTopa.
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Puc.1. 3aBUcUMOCTh KOHBEPCUH U BBIXOJ] apPOMATHYECKUX YIIIEBOAOPOIOB
oT comeprkanns Moubaena. Vemosms: T=700°C, V=1000qac™
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2,0 %Mo~ 0,5 1 1.5
HITBM Cr,mac.% Ni,mac. %
1- Crenens npeepamennus, 2-Buxon APY, 3-benson, 4-Hadtanux
Puc.2. 3aBUCHMOCTD KOHBEPCHH, BBIXOJa apOMATHYCCKHX YIIICBOJOPOIOB, OCH30J1a
1 HaTaNMHA OT CO/IePKAHMSI XpOMa U HUKEJIS B COCTaBE OMMETAJUIMYSCKOTO KaTaan3aTropa.

B ornnume ot xpoma, Hukenb B cocraBe HLIBM oka3biBaeT He3Hauyu-
TEJIbHO MPOMOTHUPYIOILIEE BIUSHHUE HA €r0 apOMaTHU3UPYIOLIYK) AaKTHUBHOCTD.
IIpu conepxxanumn Hukens B kosnyectse 1,0 mac.% KOHBEpcUs U BBIXOJ apo-
MaTHYECKHUX YIJIEBOJOPOJIOB HA OMMETAJUIMUECKOM KaTallu3aTope COCTABISIOT
cootBeTcTBEeHHO 31,7 11 25,2%.



Takum o6pazom, Oumeramnieckue karanuzaTopsl Cr-Mo/ HIIBM u Ni-
Mo/ HIIBM nonydenHsie TBepAO(ha3HBIM MOIU(PUIIIPOBAHUEM KapOOHUIAMU
COOTBETCTBYIOIIMX METAJUIOB [0 CPABHEHUIO C OMMETa/NIMYECKUMH KaTalln3a-
TOpaMH MOJYYCHHBIE METOIO0M MPOMUTKH [| MPU CPaBHUTENIBHO OOJee HU3KOU
temmneparype (700°C) mposBisSIOT 00jee BBICOKYIO apOMaTH3UPYIONIYIO aK-
TUBHOCTb.

Mopaudunupoanue neonura HIIBM kapOoHumamMu Meau U Xpoma Tak-
K€ OKa3bIBAECT IIPOMOTHPYIOIIEE AEHCTBUE HA €r0 apOMaTU3UPYIOLIYI0 aKTHB-
HOCTb B IpeBpalleHuu meranona. M3 puc.3 Bugno, uro npu 400°C na HIIBM
BBIXOJI KCUJIOJBHON (pakuuu coctaBisieT 18,5% mpu CeNeKTHBHOCTH IO II-
kcwitony paBHoMm 30,2%. Beenenne B coctaB HIIBM-5 monu6aeHa B koiauye-
ctee 2,0 Mac.% NPUBOJUT K POCTY BBIXOAA KCHIIONbHOU (hpakimu 1o 21,7%, a
CEJIEKTUBHOCTH MO M-Kcuiony 10 42,7%.
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Puc.3. 3aBUCHMOCTB BBIXOJa KCUJIONBHOM (DPAKIMK U CEIEKTHUBHOCTH 110 M-KCUJIOTY
-1
OT KOHIICHTpaIuy Moauduimpyromero Metaiuia. Y ciosus: T=400 °C, P=1atm, v=2.0 uac

I[OHOJIHI/ITCJIBHOC MOI[I/I(l)I/ILII/IpOBaHI/Ie KaTaJmm3aTopa XpoOMOM B KOJIMYC-
ctBe 1,0-3,0% crnocoOcTByeT BO3PACTAHUIO CEIEKTUBHOCTU IO I-KCHUJIONY.
VYBenuueHue cojepkanus xpoma B karaauzarope 2%Mo-HIIBM c 1,0 no 2,5
Mac.% TPUBOAMT K YBEIMYCHHIO BBIXOJa KCHIIONbHOU ¢pakuuu a0 30,5%, a
CEJIEKTUBHOCTH M0 N-Kcujony A0 65,5%./lanbHeliee yBelIuueHUe Coaepka-
Hus xpoma (10 3,0 mac.%) B OMMeETaNIMYECKOM KaTajau3aTope 3aMETHO CHU-
KaeT BBIXOJ KCWIIONbHOU (pakimu (27,2 mac.%).

Takum 00pa3oM, Ha OCHOBAHHMU MOJYYEHHBIX PE3YyJIbTATOB MOXHO 3a-



KJIFOYUTh, YTO HauOoJiee BHICOKOW aKTUBHOCTHIO U CEJIEKTUBHOCTBHIO B 00pa3o-
BaHUMU apOMATUYCCKUX YIJICBOAOPOAOB U3 MPUPOJHOIO Ia3a sBJISACTCSA 6I/IMG-
TaJUIMYeCKui 1eonuTHbIi karamuzatop (Me2%Mo-HLIBM) conepxarmuii 1,0
Mac.% xpoma, a U3 MeTaHoJia — coepkauuit 2,5 mac.% xpoma.
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TOBii QAZIN VO METANOLUN CEVRILMOSINDO ZSM TiPLi
YUKSOKSILiISIUMLU SEOLIT 9SASINDA BIMETALLIK KATALIiZATORLARIN
AROMATIKLOSDIRICi AKTiVLiYi VO SECICiLiYi

T.A.BABAYEVA, E.A.QONBOROVA, S.EMOMMODOV, E..OHMODOV
XULASO

Tobii qazin vo metanolun aromatik karbohidrogenlors ¢evrilmosi prosesindo molib-
den, xrom vo nikel karbonillorin yiiksoksilisiumlu ZSM seolitin xassolorino birge promotor-
lasdirict tosiri Oyronilmis vo gostorilmisdir ki, katalizatorlarin aromatik karbohidrogenlors vo p-
ksilola gora aktivliyi vo seciciliyi modifikatorun tobisti vo miqdari ils toyin olunur. Tabii qazin
komponentlorinin ¢evrilmo prosesindo maksimal aromatik karbohidrogenlorin ciximi (25.2
kiit.%) 700°C-da 1% Cr2%Mo-HZSM bimetallik katalizatorun istirakinda, metanolun ¢evril-
mosinda p-ksilola géro maksimal segicilik (65.5%) 400°C-da 2.5%Cr2%Mo-HZSM bimetallik
katalizatorun istirakinda nail olunur.

Acar sozlar: tobii qaz, metanol, seolit ZSM, molibden karbonillori, xrom, nikel, aro-
matik karbohidrogenlar, p-ksilola goras segiciliyi.



AROMATIZATION ACTIVITY AND SELECTIVITY OF ZSM BASED
BIMETALLIC CALTALYSTS IN THE NATURAL GAS
AND MATHANOL CONVERSION

T.A.BABAYEVA, E.A.GANBAROVA, S EMAMMADOYV, EI.AKHMADOV
SUMMARY

The combined promoter effect of molybdenum, chromium and nickel carbonyls on the
catalytic properties of high-silicon ZSM zeolite in the conversion process of natural gas and
methanol into aromatic hydrocarbons was studied. Activity and selectivity of catalysts for
aromatic hydrocarbons and p-xylene are determined by the nature and amount of the modifier.
Maximum yield of aromatic hydrocarbons in the conversion of natural gas components (25.2%
mass) at 700°C in the presence of 1%Cr2%Mo-HZSM bimetallic catalyst, maximum
selectivity for p-xylene in the conversion of methanol (65.5%) at 400°C 2.5% Cr2% Mo-
HZSM is achieved in the presence of a bimetallic catalyst.

Keywords: natural gas, methanol, ZSM zeolite, molybdenum carbonyls, chrome,
nickel, aromatic hydrocarbons, p-xylene selectivity.
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COPBIIMSI HOHOB YPAHA (VI) COPBEHTOM HA OCHOBE
COITIOJIMMEPA MAJIEMHOBOI'O AHTHJAPUJIA CO CTHPOJIOM
MOJIUPUIIMPOBAHHOI'O MM-ALIETUJIAMUJI0OM
BEH30MHOM KUCJIOThI

®.H.BAXMAHOBA, C.P.TTAI’KUEBA, J.H. AJIUP3AEBA,
H.T.IMAMUWJIOB, ®.M.UbIPAT'OB
baxkunckuii I'ocyoapcmeennstii Ynueepcumem
fidan_chem@rambler.ru

B nacmosuweii pabome obcyscoaiomes pe3ynomamsl UCCIe008AHUA NO U3ENIEHEHUIO U
KoHyenmpuposanuto mukpoxonuvecms ypauna(Vl) nonumepnvim xeramoobpasyiowum copoen-
mom ¢ ¢ppazmenmamu n-ayemunramuoa Oen3olinou xuciomul. M3yuena 3agucumocms copoyu-
OHHOU eMKOCmU om Kuciomuocmu pacmeopa. Ilpu pH 4 cmenens copboyuu npoxooum uepes
marcumym. C yeeruuenuem KOHYeHmMpayuu ypama 6 pacmeope yeeauuusaemcs: Koauiecmeo
NO2NOWEHHO20 Memania, a npu Kouyeumpayuu pasHou 8-1 0° momv/1 cmanosumes maxcu-
manvro (CE=809 me/2). Hccneoosana sasucumocms copoyuu om 6pemeHu U UOHHOU CULbL
pacmeopa. H3zyueno enusnue pasnvix munepanvuvix kuciom (HCIO,, H,SO, HNOs, HCI) c
00UHAKOBbIMU KOHYeHmpayuamu Ha decopoyuto ypaua (VI) uz copbenma. Dxcnepumenm noxa-
3a1, umo maxkcumanvuas oecopoyus ypana (VI) npoucxooum 6 X10pHou Kuciome.

KaioueBble cioBa: ypan, copOuusi, COpOSHT, KOHIIEHTPUPOBAHUE, AECOPOLIHSL.

OnHUM U3 pacpoCTpaHEHHBIX METO/OB BBIIEICHUS U KOHIICHTPUPOBA-
HUSI MUKPOKOJIMYECTB 3JIEMEHTOB SIBIICTCS MX COPOIIMOHHOE HM3BIICUCHHE M3
pPacTBOpOB CUHTETHYECKHMMHU copOeHTaMu. [1oaToMy monydeHune copOSHTOB Ha
OCHOBE CHHTETHUYECKHX MaTE€pPHAaIOB OPraHUYECKOr0 M HEOPraHHYECKOTO Mpo-
MCXOXKJICHHS SIBJISIETCS] OJTHOW M3 TIIABHBIX MPOOJIEM aHATMTHYECKOW XUMHUH. A
pa3paboTKa Ha UX OCHOBE METOJOB KOHLEHTPHPOBAHMS U BBIICICHHE MHKPO-
KOJINYECTB 3JIEMEHTOB BCEr/ia akTyanbHOo. CriocobaM MMMOOMIM3ALNN peareH-
TOB Ha TOBEPXHOCTH PA3IUYHBIX COPOCHTOB M MX NMPUMEHEHHIO ISl KOHICH-
TPUPOBAHUS METAIJIOB B PA3JIMYHBIX O0BEKTAX MOCBSIICH psij padot [6-9].

BaxueIM HampaBiieHHEM B MPAKTUKE MPUMEHEHUS CHHTETHYECKHUX COp-
OCHTOB SIBIISICTCA ICJICHANPABICHHBIA CHHTE3 HOBBIX M30MpaTeNbHBIX COPOCH-
TOB M yJy4IlICHHE aHAJTMTUYECKUX XapaKTEPUCTHUK YK€ M3BECTHBIX ITyTEM BBE-
JICHUs B MaTpUIly copOeHTa (pyHKIIMOHAIBHBIX aHAJTUTUYECKUX TPYINIHPOBOK,
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CIOCOOHBIX B3aMMOJICWCTBOBATh C MOHAMH METAJIOB C OOpa30BaHUEM KOM-
IJIEKCOB, XEJIaTOB UJIM MOHHBIX ACCOLIMATOB.

Jlannast paboTa nocBsilieHa pa3paboTKe METOUKE KOHIICHTPUPOBAHUS U
ornpexaeneHus: MUKpokonmdectB ypana (VI) Ha TBepao# (ase ¢ ucronb3oBaHm-
eM copOeHTa, MOAU(PUIIMPOBAHHOTO M-alETHIAMUIOM OCH30MHON KHUCIOTHI.

IJKCIepUMEHTAIbHAA YACTh

B pabore ucnonb3oBanu peakTHBBl KBaIM(UKAIMK «4.7.2.». PacTBOp
ypana (VI) ¢ konnentpanueii 0,01 MOb/T TOTOBUIM PaCTBOPEHHEM HaBECKHU
UO,(NOs3),-6H,0 B nuctuimupoBanHoii Bojie [3]. PacTBOpsl ¢ MeHbIlIeH KOH-
LEHTpalueld TOTOBWIM pa30aBiIeHHEM HCXOJHBIX pacTBopoB. s co3maHus
HE0OXO0IMMOM KUCIOTHOCTH B UCCIIETyEMbBIX PACTBOPAX MPUMEHSUTH (PUKCAHAT
HCIl, ammuauno-aneratasie Oydepusie pactBopsl 1 NaOH. MonHyto crty co3-
naBanu paccuntaHHeiMu KoimdectBamu KCI. Jlns doTomerpudeckoro ormpe-
nenenust ypana (VI) kak peareHt ucmonbzoBanu 2,2',3,4-TeTparuapokcu-3'-
cynb(ho-5'-xnopazobens3on. PearenT cuHTe3npoBau coorBeTcTBeHHO [2] Ku-
CJIOTHOCTh MCCJIEYEMbIX PACTBOPOB KOHTPOJUPOBaIU HOHOMEpoM «PHS-25.
OnTHYeckylo TMIOTHOCTh PAacTBOPOB PErHCTPUPOBATIN HA (POTOKOIOPUMETpE
K®K 2.

XenarooOpa3yromuii COpOCHT Ha OCHOBE COMOJIMMEPa MAJICHHOBOTO aH-
THAPUAA CO CTUPOJIOM MOJTy4Yalu U MAeHTU(UIMpOBaIU corjiacHo padote [1].
MonudunupoBanue conoiuMepa OCYIIECTBISUIA 0 CIEAYIOIIeH cXeMme: Ha-
BECKY COMNOJUMEpa MOMEUIad B KPYIVIOAOHHYIO KOJOY, MPHJIMBAIM BOJHO-
OpraHMYecKui pacTBOp ammHa U (popmanmpiaeruga. Cmech NepeMelInBaIA B
TEYeHHE yaca, [PU HarpeBaHUH. 3aTeM (QUIbTPOBAIU uepe3 (UIbTP «CHHSS
JICHTa» W MPOMBIBATM BOJHBIM PACTBOPOM JIJIsl YIaJEHUS BO3MOXKHBIX OCTaT-
KOB (popMaJIbJIerujia.

Koncrantel nonmsanuu (pK,) QyHKIMOHATBHBIX TPyHnn COPOCHTOB OII-
peAensiii METOOM MOTEHIIMOMETPUUYECKOTO TUTPOBAHUS OJHON HABECKU IS
copOeHTa pacTBOPOM TUAPOKcHa Kamus ¢ KoHnenTparueit 0,01 Monb/i ¢ noH-
Ho¥ cuioi pactBopa U = 0.1 monbw/n (KCl). Cunrtanu, 4To paBHOBECHE YCTaHO-
BUJIOCH, eciiid pH pacTBopa Hax COpOSHTOM HE M3MEHSUIIOCH BO BPEMEHHU.

N3yuenue 3aBucumoctu copoimu nonos ypasa (VI) or pH npoBoaunu B
CTAaTHYECKUX YCIOBHUSX METOJIOM OTPAaHMYECHHOTO 00bheMa M3 pacTBOpa C KOH-
LIEHTpaIuen 1-107 mons/n B unrepsaie pH 3.0-9.0 u3 ammuayHO-anEeTaTHBIX
Oy(epHBIX pacCTBOPOB.

N3otepma copOium mosrydeHa B craTudeckux ycinoBusx npu pH 4.0 (am-
MHUAYHO-aIeTaTHBIN OydepHbId pacTBOp) U3 pacTBOpoB MOHOB ypana (VI) ¢
KOHIIEHTpaLHUEH OT 1-10* 1o 2.0- 107 Mosb/1.
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Pe3yabTarhl M HX 00Cy:KIeHUS

[HoTrenunomerpuveckoe TUTpoBaHue. KucioTHO-OCHOBHBIE KOHCTAHThI
MOHH3AIUH ITOJTUMEPHBIX COPOCHTOB SIBJISIOTCS OJJHUMHU U3 OCHOBHBIX CBOMCTB.
Uro OBl OompeAenuTh KOHCTAaHTY HOHU3AIMK COPOCHTa B Havale Oblia U3ydeHa
ero ToJHas CTaTHYecKas copOIMOHHas eMkocTh mo moHy K~ (CCE=13,5
MMOJIB/T) ¥ M3BECTHOW METOAMKOW OBUIO MPOBEICHO MOTCHIIMOMETPHUYECKOE
TUTpOBaHue [4].

Ha ocHose MOJIYYCHHBIX PE3YJIbTATOB MMOTCHIUOMCTPUICCKOIO TUTPOBA-
Hus Obula nmoctpoeHa AuddepeHnnanbHas KpuBas TUTPOBAHUS B 3aBUCHMOCTH

ApH
Ap—v— (Vions ) (Puic.1).

L4 9 ApH/AV

1,2

&

i

0,6 -

0,4 4

f

i

0 - - - ; - * Vkon,
0 2 a 6 8 10 12

Puc.1. luddepennuanbrast KpuBasi THTPOBAHHS COPOCHTA.

W3 puc 1 BUAHO, YTO CHHTE3UPOBAHHBIM COPOEHT COAECPIKUT JIBE pa3HbIC
TPYIIBL. DTO YKa3bIBaeT HA TO, YTO MOHHU3AIMSA COPOCHTA MPOUCXOIUT B JIBYX
CTagusAX:

H,R & HR +H'

HR < R*+H'

I[JISI OHpeI[e.HeHI/ISI KOHCTAHT MOHU3AIIUN c0p6eHTa 6BIJII/I HNCII0JIb30BaHbI
naHHble TuddepeHnantbHON KpUBOH TUTpOBaHMs. Pe3ynbrarel ObUIM MpHBE-
neHbl B Tadmure 1.
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Tabmua 1
Pe3yabTaThl U1 pacuyeTa KOHCTAHT HOHU3AIMH COPOEHTa

(Cxon=0,1M, m,p=100 mr, pK, =4,60; pK, =6,70)

o 111 1g1‘_’a Vio-ml | pH [ pK, | 111 = | Vgoml [pH | pK,
0,1 |0() [-0,954 [0,608 4,05 484 (0.1 |0(1) |-0954 [6215 6,59 (6,91
02 (025 [-0602 [1216 4,10 [460 (02 (025 [-0,602 [6350 6,61 [6.81
03 (043 [-0368 |1,824 420 [451 |03 043 [-0368 |6485 6,63 [6.75
04 [0,6) |-0,176 |2,432 431 |446 (04 |0,6) |-0,176 |6,620 6,65 [6,71
0,45 (0,82 [-0,087 |2,735 440 |447 [0,45 [0,82 |-0,087 |6,688 6,67 6,69
0,5 [1,00 [0,000 [3,040 4,50 450 (0,5 [1,0 0,000 [6,755 6,69 6,69
0,55 [1,22 [0,087 |3,344 4,60 452 (0,55 [1,22 [0,087 [6,823 6,71 6,68
0,6 |1,50 [0.176 |3.648 480 (465 (0.6 |15 [0.176 [6.890 673|661
0.7 |2,3) 0368 |4256 490 1459 (07 |2,(3) |0368 |7,025 6,75 |6,63
0,8 [4,00 (0,602 |4.864 510 [459 |08 |40  [0.602 |7.160 6,90 [6,70

KoncranTa woHuzanmu copOeHTa OblIa paccuMTaHa MoauduIMpoBaH-
HBIM ypaBHeHHeM [ annepcon-I"accennbaxa [4].
N3mepuB, 3HaueHue pH pacTBOpoB Haa COPOCHTOM ISl KQXKJIOTO 3HAUe-

a
HHS O, CTPOWIIH 3aBUCUMOCTh pH = f [lgl—). [To BennunHE TaHreHca yria
—a
HAKJIOHA MPSMOM BBIYMCIISUIM ITapaMeTprl m(tg oL = m).
I'paduueckoe omnpeneneHue KOHCTAHTbHl MOHU3AIUU COPOEHTA MOKa3aHO

Ha PUCYHKE 2.

T T + T ; |g a/l-(x

1 0,5 1] 0,5

Puc.2. I'pauyeckoe onpesienieHHe KOHCTAHTBl HOHU3ALUH cOpOeHTa: K (rpagy=4,60,
PKo(rpagy=6,70 , my=0,831, m,=0,332; (pK;- XxapakTepusyeT HOHU3ALHIO KAPOOKCHIILHBIX TPYIIL,
pKs- nenpoToHu3ausi aMMHOBBIX IPYIII)

OnTuMmalnbHble YCIOBHUS COPOLIMOHHOTO KOHIIEHTPUPOBAHUS 3JIEMEHTOB
(pHour, BpeMsi copOLMU — T, BIMSHUE UOHHOM CUJIBI - [1) ONPEAEIISUIM 110 3aBU-
cumoctu copormonnoi emkoctu (CE, mMr/r) ot uzydaemoro mapamerpa; copo-
uuoHHyro émkocth copbenta (CE) ycraHaBiauBaau mo KpUBOW HACHILECHUS,
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[IOCTPOCHHOM MPU ONTUMAIBHBIX YCIOBUSAX COPOLIUU.

brina uzydena 3aBucumocts crenenu uspneuenus U(VI) or pH pactso-
poB. MakcuMaibHasi CTENIEHb WU3BJICUEHHUS ypaHa COPOCHTOM JIOCTUTaeTCs U3
pactBopoB ¢ pH 4. beuta rccnenoBana 3aBUCMMOCTb COpOIIMU OT BpeMeHu. Pe-
3yJNbTAThl UCCIIEIOBAHUS MTOKa3alu, YTO COPOLIMOHHOE PaBHOBECUE TOCTUTACT-
Csl TIOCIIe 2-X 4acoB KOHTaKTa copOeHTa ¢ merauioM. [ Bcex MaibHEUITNX
SKCIIEPUMEHTOB BpeMs ISl YCTAHOBJICHHSI COPOLIMOHHOTO PaBHOBECHS COCTa-
BUJIO 2 yaca.

Honnas cuja pacTBopa CyLIECTBEHHO BIUSET Ha TMOKOCTHh TBepAO(da3-
HOM MaTPHUIIBI U COCTOSTHUE (DYHKIIMOHAIBHBIX TPYII aHATUTUYECKOTO pPearcH-
Ta [5]. IloaTomMy uccnenoBana 3aBUCUMOCTh aHAIMTHYECKOIO CUTHala OT KOH-
nentpanuu pactsopa KCl B quanaszone 0,2-1,6 M. OTmMeueHO oTpULIaTETEHOE
BIIUSIHUE YBEIMYEHUS HOHHOW CHJIBI PAacTBOpa Ha CBOilcTBa copOeHTa, 4To
OOBSICHSIETCS IKPAHUPOBAHHEM KOOPIWHAIIMOHHO-AaKTHUBHBIX TPYII HOHAMH
anekTposuTa [5]. BiausHue MOHHOW CHIIBI pacTBOpa HM3ydyeHO (OoTOMETpHUe-
CKUM MeToAOM. Pe3ynbTaThl HccleIOBaHUS IOKA3aJid, YTO 3HAYUTEIHHOE
yYMEHbIIIEHUE cOpOIMu MeTauia mpoucxoaut u3 pacreopoB KCI ¢ xoHrenrpa-
nuei oomaee 0,6 M.

OnHUM U3 OCHOBHBIX KPUTEPUEB OLEHKH COPOLIMOHHBIX PAaBHOBECUM SIB-
JSI0TCA U30TEPMBl COPOIUH, OINpPEAESIONINe 3aBUCUMOCTh BEJIMYUHBI COpPO-
LU BEIIECTBA OT €r0 PaBHOBECHOM KOHIEHTpaluu B pactBope. Ha puc.3. npu-
BEJICHA M30TepMa COpOIIMM ypaHa Ha COpOEHTE.

C yBennueHHEM KOHIIEHTPALMU YPAHWIBHOTO MOHA B PACTBOPE YBEIIH-
YUBACTCS KOJIMYECTBO COPOMPOBAHHOTO METaIa, a IPU KOHIIEHTPAIMK PaBHOM
8-10° Momb/n craHoBuTCS MakcuMmanbHO (pH=4, Cio=8" 107 moms/m,

V6720 M1, Mcops.=0,05 r, CE=809 mr/r).
CE, mr/r
900 -

2+
02

600 4

300 4

0 r r - - ,C, mous/11, x-10*
il 20 an 60 80 100

Puc. 3. N3otepma cop6brmu ypana(VI) ¢ moaydeHHBIM COpOSHTOM.
Meope=30 Mr, V=20 mu1, pH= 4. s



N3yuena BO3MOXKHOCTH jecoporuu ypana (VI) pactBopamMu pa3HBIX MH-
uHepanbhbix kuciot (HCI, HC104, HNOs, HySOy). [Tomydensl qaHHbIC TIO CTe-
TIEHU DJIIOUPOBAHMS YpaHa B 3aBUCUMOCTHU OT KOHIICHTPALIUU KUCIIOT.

[TonydeHHble pe3ynbTaThl IOKa3aldM, YTO XEJIATHBIM COPOEHT HAa OCHOBE
COIOJIMMEPA MAJIEMHOBOTO aHTUJPUIA CO CTUPOJIOM, CUHTE3UPOBAHHBIN IyTEM
MOJU(UKAIH COTIOJIMMEPA MAJIEMHOBOTO aHTHJIPHUJIA CO CTUPOJIOM (parMeH-
TaMu T-aleTuiaamMuaa OCH30MHON KHUCIOTHl B MPUCYTCTBUM (hopMambaeruia
MOJKET OBITh UCTIOIB30BaH JIJIsl KOHIICHTPUPOBAHUS ypaHa.
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BENZOY TURSUSUNUN P-ASETIiLAMID iLO MODIiFiKASiYA OLUNMUS
MALEIN ANHIiDRIDIi-STIROL SOPOLIMERI 9SASLI SORBENT VASITOSILO
URAN (VI) IONLARININ SORBSiYASI

F.N.BOHMONOVA, S.R.HACIYEVA, E.N.OLIRZAYEVA,
N.T.SOMILOV, F.M.CIRAQOV

XULASO

Toqdim olunan isdo uranin mikromiqdarlarmin(VI) torkibinds benzoy tursusunun p-
asetilamidi fraqmentlorini saxlayan polimer xelatomologotirici sorbentlo qatilagdirilib ayril-
masinin todqiqat naticolori miizakira olunur. Sorbsiya tutumunun mohlulun tursulugundan
astlilig1 oyronilib. pH 4-do sorbsiya maksimumdan kegir. Uranin mohlulda gatili§inin artmast
ilo udulan metalin miqdar1 artir, 8-10°mol/l qatiliginda iso maksimum olur (ST=809 mq/q).
Sorbsiyanin ion qiivvasi vo zamandan asililig1 tadqiq edilmisdir. Uranin sorbentden desorb-
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siyasina eyni qatiligli miixtolif mineral tursularin (HCIO4, H,SO4, HNO;, HCI) tosiri 0y-
ronilmisdir. Tacriibalorin naticalari gosterdi ki, uranin (VI) maksimal desorbsiyasi perxlorat
tursusunda bag verir.

Acar sozlari: uran, sorbsiya, sorbent, qatilagdirma, desorbsiya.

SORPTION OF URANIUM (VI) IONS BY A SORBENT BASED ON A COPOLYMER
OF MALEIC ANHYDRIDE WITH STYRENE MODIFIED WITH BENZOIC
ACID P-ACETYLAMIDE

F.N.BAHMANOVA, S.R.HAJIYEVA, E.N.ALIRZAEVA,
N.T.SHAMILOV, FM.CHYRAGOV

SUMMARY

In this work, we discuss the results of a study on the extraction and concentration of
trace amounts of uranium (VI) with a polymer chelating sorbent with fragments of p-
acetylamide of benzoic acid. The dependence of the sorption capacity on the acidity of the
solution was studied. At pH 4, the degree of sorption passes through a maximum. With an
increase in the concentration of uranium in the solution, the amount of absorbed metal
increases, and at a concentration of 8-10~ mol / L it becomes maximum (CE = 809 mg / g).
The dependence of sorption on time and ionic strength of the solution was investigated. The
effect of different mineral acids (HCIO,, H,SO,, HNOs, HCI) with the same concentrations on
the desorption of uranium (VI) from the sorbent was studied. The experiment showed that the
maximum desorption of uranium (VI) occurs in perchloric acid.

Keywords: uranium, sorption, sorbent, concentration, desorption.
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B npeocmasaennou pabome cunmesupoganvl cepycooepicawyue npoussooHvle nupa-
301a, npoeepenvl ux ceoticmea npomus mukpoopzanuzmos Staphylococcus areus, Escherichia
coli u Candida. Ilonyuennvie 0anHble NOKA3AMU, YMO NUPA30JbL C APOMAMUYECKUMU U AIKULb-
HbIMU (ppacmenmamu obaadarom 6o.iee 8bIPAHNCEHHbIM AHMUMUKPOOHBIM U AHMUSPUOKOBLIM
Oeticmeuem

KiroueBble c10Ba: mMupasosbl, TETEPOIUKIIBI, aHTUMUKPOOHBIC CBOWCTBA, OMOJIOTH-
YecKasi akTUBHOCTb, a30TCOJIEPIKAIIIe TPOU3BOIHBIE

A3ocozepkalue TreTepoLUKIMYECKHEe COEeIUHEHUs, Onaronxapst pas-
HOOOpa3HBIM CBOWCTBAM, HAaXOAAT IIMPOKOE MPUMEHEHHE B KauecTBE JIEeKapCT-
BEHHBIX CPEJICTB, JIe3NHPEKTAHTOB, MHTHOUTOPOB KOPPO3UH METAIIOB, IPUCATIOK
K MacjaM M TOIUIMBAM U JIp. [ICHHBIX TEXHUYECKU BayKHBIX TPOAYKTOB [1-4].

Cpenn HHX 0co00€ MECTO 3aHUMAIOT (DYHKIMOHAIHLHO3AMEIICHHBIC
MIPOM3BOJIHBIEC MMUPA30JIOB, YTO B 3HAUUTEIHHOU CTENEHU 00YCIOBIEHO UX OUO-
JIOTMYECKUMHU CBOMCTBaMH [5].

Tak, B pabote [6] onucaH CHHTE3 Pa3IMYHBIX APUIIITUPA30JIOB, SBIISIO-
IIUXCSl MPOU3BOAHBIME 2-3-(pennin-1H-nupasona, 4-ranoren-3-penun-1H-mm-
pazona u 2-[1-dbenun-1H-nupazon-5-un]denona, obaagaronue BBICOKUMHU
(GYHTHIMIHBIME CBOMCTBAMHU 10 OTHOIIEHHIO psifa (PUTOMATOTEHHBIX TPUOOB.
Pazpaboran cnoco60 wux cuHTe3a-KoHAeHcanuen [E]-3-numetwmi-amuno-1-
(dbeHunmpon-2-eH- 1 -0HOB ¢ THAPA3UHTHIPATOM WK (DEHUITUIPASHHOM.

B nocnennue roasl ObL1 pa3paboTaH HOBBIN, OJTHOPEAKTOPHBII CHHTE3
MOP(OTMHCBA3aHHBIX MUPA3OIUAMHOBEIX MPOU3BOIHBIX, 00IaAIONUX AHTH-
OKCHJIQaHTHOM ¥ IUTOTOKCUYECKOW aKTUBHOCTHIO [7]:
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OCN‘<:_N /@/Noz
N NO,

OH 0

CtpykTypa 3TOTO COEIMHEHHUs Oblia ToATBepkaeHa maHHbIMH WK-,
SIMP- 1 macc-ClIeKTpOMETPHUH.

B pesynbrare TecTUpOBaHUS HEKOTOPBIX U3 COSAMHECHMI | Obla BhIsSIBIIC-
Ha 3HAUMTENbHAS AaHTUMHUKPOOHAs aKTHBHOCTh LUKIO(IOKIOKCAIMHA. BhisB-
JICHO BBICOKO(YHTUIIUIHOE coernHeHne (pu KoHueHTpamuu 0,5 Mkr/mi), 60-
nee 3 pexTUBHOE, YeM U3BECTHBIN MperapaT-KIOTPUMa3ol.

Cpenu HOBBIX OMOJIOTMYECKH AKTUBHBIX T'€TEPOLMKINYCCKUX COCIUHE-
HU 00JaiaomuX BHICOKOW (DYHTHIIMIHONW aKTUBHOCTHIO B OTHOLICHUH I'pUb-
HBIX (PUTOMATOTEHOB, BBISIBICHBI MMPOU3BOJHBIC AUMETHIUPA30a U THIIEepa-
3uHCoIepkaiiero ouc-1,2,4-tpuaszona [8]:

o

RZ
N
R'3C/<N)§s © X
R R
N—CH  Me E)\/\‘, /
3

Cunre3upoBana cepus coequHenuit [ u 11
(I R=H,Cl, R'=H, F)
(Il X=CH, N; y=CH,N, R*=H,Me)

Hexotopble U3 3TUX COENMHEHMH MOKa3aJiv in Vitro M in Viro BBICOKYIO
(YHTHIIUHYIO aKTHBHOCTh, & HEKOTOPbIE U TepOMIMIHYI0 aKTUBHOCTh B OT-
HoureHun Brassica campestris.

Kak BHIHO 13 BBINICyKa3aHHBIX MATEPHAJIOB, CHHTE3 HOBBIX T'€TEPOIIHK-
JMYECKUX COeTMHEeHUH npooinkaercs. ClieAyeT OTMETUTh, YTO MHOTHE U3 HUX
SIBIISTOTCSL IOPOTMMH, @ HEKOTOPBIE 00JIa/Ial0T BEChbMa yY3KUM CIEKTPOM JICHCT-
BUSl, SIBJISIFOTCA TOKCHYHBIMU JJISl YEJIOBEKA U KOPPO3HMOHHO arpeCHBHBIMH 10
OTHOIICHHIO K KOHCTPYKIITHOHHBIM MAaTE€PUATIOM H T.JI.

C y4eToM BBIIIEU3NI0KEHHOTO, HAMHU TPOBOMINCH UCCIIEIOBAaHUS B 00-
JACTU TIOJYYCHHUsI HEKOTOPBIX CEPYCOJEpKAIIUX IMPOU3BOJIHBIX MHpa3oja H
M3YYEHHUIO MX AHTUMUKPOOHBIX M (DYHTHIIMIHBIX CBOMCTB MO OTHOIICHHUIO K
OIACHBIM MHKPOOPTaHH3MaM.

OTH coerHeHHsI OB CUHTE3UPOBAHbI B3aUMOJICHCTBUEM 3,5-IMMETHII-
4-(2-6pomMdTHIT)THpa30Jia ¢ MEpKanTaHAaMU B MPUCYTCTBUHM HEOOJBIITUX KOJIH-
yectB NaOH:
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H,C  CH, CH, Br H,C  CH, CH, SR

\ RSH \
CHs3 NaBr CHj3
NH NH

rac, R=C3H7(I), C4H9(H), C6H5(HI), C6H4F(IV)

Crpykrypsl coenuuennit I-IV Obuti ycTaHOBJICHBI JaHHBIMH (PU3HUKO-
XMMHYECKUX rcciieoBanui u nanubiMu K- u AMP-cniekrpockonumu.

Cnenyer OTMETUTDH, YTO HAJIMYUE B UX CTPYKTypax OJHOBPEMEHHO aTo-
MOB a30Ta M CEpbl MO3BOJISIET MX PAacCMATPUBATh KaK MOJU(YHKIMOHAILHBIC
COEIMHEHMS], MOTYILIE€ HATH NPUMEHEHUE B KaUECTBE CMa3bIBAIOLIUX MpUCa-
JIOK K MacliaM, THTUOUTOPOB KOPPO3UH, NC3UHPUIHPYIOIIHUX CPEJCTB U JIp.

C nenbro BBIABICHUS aHTUMHKPOBHBIX CBOWCTB CHUHTE3MPOBAHHBIX CO-
enunenuii I-IV Obun nmpoBeaeHbI J1aOOPAaTOPHBIE UCCIEAOBAHUS C MCIOIB30-
BaHHEeM onacHbIX Oakrepwmii (Staphylococcus aureus, Escherichia coli) u rpu-
608 (u3 poma Candida).

OO0pa3siibl 11l UCTIBITAHUH TOTOBMIIM B yamikax Iletpu. B mpenapurens-
HO NOJArOTOBJICHHBbIE Yaliku [leTpu 3anuBaercs nutatelibHas cpeja, Imocie ee
OCTBIBAHMS JIETAETCS TIOCEB MUKPOOPTaHU3MOB, J1ajiee CIEUaIbHbIM CBEPIOM
Ha €e TMOBEPXHOCTHU JeNaeTcs yriayOJieHHe, B KOTOPYIO 3aJHBAaIOT PAaCCUUTAH-
HO€ KOJHMYECTBO HCIIBITYEMOro BellecTBa (PacTBOPEHHOI'O B HEOOJBLIOM KO-
nuuecTBe cnupTa). Janee oOpasubl MEpEeHOCAT B TepMolIKad, IJe BbIICPKH-
BalOT IpHU 37°C B Teuenne 24 uac. Ilocie 3aBEPIICHUS] UHKYOAIIMOHHOTO IIe-
puoja AeNaeTcsi OCMOTP MOBEPXHOCTH U U3MEPSAETCS 30HA MOJABIEHUS POCTa
MHKpOOpranuzma (B MM) M HCXOJIs W3 JIM3Kca OlleHUBaeTCs ((PEKTUBHOCTH
COEIUHEHMUSL.

[TonydyeHnHble HaMu pe3yJIbTaThl UCCIETOBAHUM IPUBOAATCS B Ta0M. 1.

Tabmua 1
AnTHMHKpOOHas akTMBHOCTH coeaunenuii I-1V B konuentpanuu 0.1%
Coequnenue Staphylococcus Escherichia | Candida
aureus coli
H,C  CH, CH,S CgH
’ \ 2 e 15 20 20
CH,
NH 1
H,C  CHz CHzS—C,Hg
{ 16 15 21
NH 1I
H,C  CH, CH, S CgH
3 272 m e 16 20 22
\
CHj3
NH 111
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HsC  CHy CHySCgH,F
\ 13

NH v

Kak BugHO U3 pe3ynbTaToOB CPAaBHUTEIHBIX MCCIEIOBAHUM, HAUTYUIIIHU-
MU aHTHUMHUKPOOHBIMHU cBoWcTBaMu obOmamaer coemuHenue III, comepikaiiee
denmnpayto rpynny. Coenunenue | u I, oTiimuaroniyecst CTpoOCHUEM aTKUITb-
HOTO pajuKaja (Mponuia U OYyTHUI COOTBETCTBEHHO) MPUMEPHO OJMHAKOBBI 11O
CBOMIM aHTUMHUKPOOHBIM CBOWCTBaM.

dTopcoaepIKaliee CoeMHEHUE 00JaaeT YMEPEHHBIMU ()yHTUIIHMTHbI-
MH CBOMCTBaMH.

Takum 00pa3om, pe3yJbTaThl 3TUX UCCICIOBAHUMN MO3BAISIOT UX PEKO-
MEH/IOBAaTh B Ka4€CTBE aHTUMHUKPOOHBIX MPENapaTroB IO OTHOIIECHUIO K OIac-
HBIM MUKPOOpPTraHU3MaM.

BriBoabl
B pabote npeacTaBieHbl CHHTE3bI CEPYCOEPKAIINX TPOU3BOIHBIX TTH-
pa3ojia ¥ MPUBEACHBI UX CBOWCTBA MPOTUB MHUKpPOOpraHu3MoB Staphylococcus
areus, Escherichia coli u Candida. [lomyuennbsle faHHBIE MTOKa3aJId, YTO MUPaA-
30JIbI C apOMATHYECKHUMH M QJIKHIHBIMU (hparMeHTaMu 00JaJlal0T BBICOKUM
aHTHOAKTEPUATBHBIM dPPEKTOM.
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KUKURDTORKIBLI PIRAZOL TOROMOLORININ
MIKROB 9LEYHINO XASSOLORININ OYRONILMOSI

R.O.HUSEYNOVA, S.Z.QASIMOVA
XULASO
Toqdim olunan isdo kiikiirdtorkibli pirazol toromslori sintez edilmis vo onlarin
xassolori Staphylococcus aureus, Escherichia coli vo Candida goboloyi mikroorqanizmloring
qarst sinaqdan kegirilmisdir. ©ldo olunan naticolor aromatik vo alifatik fragment saxlayan
pirazol toromoslorinin daha ¢ox antimikrob effekti gdstormasini demays asas vermisdir.
Agar sozlar: pirazollar, heterotsikllor, antimikrob xassa, bioloji aktiv, azotsaxlayan
STUDY OF ANTIMICROBIAL PROPERTIES
OF SULFUR CONTAINING PYRAZOLE DERIVATIVES
R.A.HUSEYNOVA, Sh.Z.QASIMOVA
SUMMARY
In the presented work, sulfur-contained pyrazole derivatives were synthesized and their
properties against microorganisms of Staphylococcus aureus, Escherichia coli and Candida
were tested. The obtained results showed that pyrazoles with aromatic and alkyl fragments

have more antimikrobial and antifungal activity.

Keywords: pyrazoles, heterocycles, antimikrobial, biological activity, nitrogen
contained compounds
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B unmepeane memnepamyp 350-450 C uzyueno enusinue KOHYeHmpayuu 201bMusi Ha Ku-
ClOmHble U KAMATUMUYecKue c8OUCmea 8blCOKOKPEMHe3eMH020 yeoauma muna ZSM-5 ¢ pe-
AKYUU AIKUTUPOBAHUSL OEH3011a IMAHOIOM. YCMAHOBIEHO, YMO COOEPICAHUE 20TbMUSL U COOM-
HOWeHUe CIAObIX U CUTbHBIX KUCIOMHbIX YEHMPOS 8 YeOIUMAx uepaiont peuaiowyio poib 8 €20
aKmueHoCmu u ceiekmusHocmu no smunbensony (Ob). Maxcumanvubiii 6b1x00 3munbenzona
(42,1 mac.%) u cenexmusnocmov no smundenzony (64,5%) odocmueaemcs ma kamanuzamope
5% Ho-HZSM-5.

KawueBbie cjioBa: 0EH30J, TAHOJ, ANKWIMPOBAHUE, STHIOCH30J, TOJBMUN IEOJTHUT
HZSM-5

OTun0OeH301 SBISAETCS BaXHEHIIUM MPOMEXKYTOUHBIM MPOJYKTOM Hed-
TEXUMHUU, KOTOPBIM HAXOUT MPUMEHEHHUE B MPOU3BOJICTBE CTUPOJIA, KAYUyKOB
Y 11acTUKOB [1]. B mpOMBIIIUIEHHOCTH 3TUJIOEH301 B OCHOBHOM IOJIYYaloT ali-
KWJIMPOBaHHEM O€H30J1a 3TUJICHOM B MPUCYTCTBUU T'OMOTEHHBIX KaTalU3aro-
pos tuna @punens-Kpadrca [2-4]. Kucnorabeie katanu3aTopsl Tumna Opugens-
Kpadrca o6magaroT HU3KOH CTaOMIBHOCTHIO U HEPETEHEPUPYEMOCTbIO, a IPo-
[[ECC XapaKTepu3yeTcsi 00pa30BaHHEM OTPOMHOTO KOJIWYECTBA KHCIBIX CTOY-
HBIX BOJI M TSDKEJBIX aJKUJIATOB [4]. B CBs3M ¢ 3TUM BO BCEM MHUpPE BEIYTCS
IIMPOKUE HUCCICIOBAHMS TIO Pa3pabOTKE TEeTePOrCHHBIX KATAIM3aTOPOB IS
nporiecca aJIKUIMPOBaHKUS OCH30JIa 3THJICHOM W dTaHosioM [5,6]. B paborax
[7,10] moka3aHa MepCHEKTUBHOCTh MCIOJb30BaHUSI KAaTAIM3aTOPOB HA OCHOBE
BBICOKOKPEMHE3EMHOT0 IleosiuTa thuna ZSM-5 B mponeccax ajkKWIMpOBAHUS
apOMAaTUYECKHUX YTJIEBOJOPOJOB oHOoaTOMHBbIMU criupTtamu C;-C;. Mcnomnb3o-
BaHUE B KAYECTBE KaTaJIM3aTOPOB LIEOJUTOB TUIA ZSM-5 U alKWIMPYIOIIETO
areHTa 3TaHoJIa B 3aMEH JOPOTOCTOSIIEMY 3THIIEHY SKOHOMUYECKH BBITOJHO U
yCTpaHseT HEeIOCTaTKH MPHUCYIIME TOMOTEHHBIM KaTanu3zaropaMm tumna dpuje-
nsa-Kpadrca. B Hactosimiedr pabote peaxo3emenbHbId 31eMeHT Ho Obul mc-
0JIb30BaH KaK MOJUGUIUPYIOIINI MeTall.
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[enbro HacTOsAMIIEH PaObOTHI IBUIOCH M3YUYCHUE BIMSIHUS KOHIICHTPAIUS
TOJIBMHS Ha KHMCJIIOTHBIE U KATAJIUTUUECKHE CBOICTBA 1ieoimmta turna ZSM-5 B
peaKIy ATKWIMPOBAaHUS OE€H30J1a ATAaHOJIOM.

IKCHEepUMEHTAIbHAA YACTh

JU1 IpUroTOBJIEHMSI KaTalu3aTOPOB UCIOJIb30BaIN 1eoauT tuna ZSM-5
C CHUJIMKATHBIM MOJyJIEM paBHbIM 61, KOTOPBIN METOI0M MOHHOTO OOMEHa Iie-
peBoaunu B NHy- hopmy mo meromuke ommcanHoi B padore [9]. H- dopmy
neonuTa nonydanu npokanuBanueM NHa- dopmbel npu temmneparype 500°C B
teueHue 4 4. Momudukanuro neonura HZSM-5 BogHBIM pacTBOPOM HHTpaTa
rOJIbMHSI MPOBOJMIM METOAOM MponuTku. [lociae mponmuTky KaTaau3aTtopbl
nonsepranu cymke (110°C, 4 4.) u npoxkanuBaHuio B My(elnbHON meun npu
350C u 550 C B Teuenne 4 4. ConmeprkaHue TOJIbBMHUS B KaTAIU3aTOPax COCTAB-
nso 2,0-7,0 mac.%. KucnorHsie cBoiicTBa kataimuzaTtopoB metoaoM TII am-
Muaka [9].

Tabauma 1
BiiusiHue KOHIIEHTPALMU FOJILMHUS HA BBIXO/
" CCJIEKTUBHOCTSD I10 3TH.]16€H30.]1y

Karaauzarop T,C Boixoa, 9b, mac.% S' mo 9B, %
HZSM-5 350 24,6 43,5

400 28,4 472

450 30,1 50,3
2% Ho- HZSM-5 350 27,8 48,8

400 32,1 53,2

450 35,7 56,8
4% Ho- HZSM-5 350 32,1 524

400 36,6 56,7

450 40,2 60,3
5% Ho- HZSM-5 400 38,8 59,3

450 42,1 64,5
7% Ho- HZSM-5 400 36,2 60,4

450 39,8 65,7

S'- ceIeKTMBHOCTH

OnpIThl MPOBOJMIM HA MPOTOYHOM YCTAHOBKE CO CTAIlHOHAPHBIM CIIOEM
Karainu3aropa oo0bemMoM 4 oM, B unTepane temmeparyp 300-500C, ¢ o6bem-
HOW CKOPOCTBIO MOJIauu ChIpbs 1 q'l, MoabHOM oTHOeHnn CgHg:C,HsOH pas-
HOM 2:1. AHanu3 NpoAYKTOB NPEBPALLECHUS ATKWIMPOBAHUS IIPOBOAMIN XPO-
Marorpaduaeckum metoaoM [10].
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Tabmuia 2
KucioTHble XapakTepucTHKH MOTU(PUIIHPOBAHHBIX KATAJIN3aTOPOB

Tyax C MAKCHMYMa MHKA Konuenrpanus wu-
Karanuszartop necopoumnu NH; CHOTB:[I:’;;;;?HFT_P 08, C,/C,
| 11 C, G,
HZSM-5 195 408 632 528 1,2
2% Ho- HZSM-5 193 351 378 252 1,5
4% Ho- HZSM-5 190 308 296 156 1,9
5% Ho- HZSM-5 188 292 232 129 1,8
7% Ho- HZSM-5 186 274 225 98 2,3

Pe3yabTaThl M NX 00Cy:KI€eHUE

W3 nannpix Tabn.1 BUIHO YTO B peakIMM aJKUIUPOBaHUs OEH30J1a ITa-
HosioM HZSM-5 mposiBiisieT HU3KYI0 aKTUBHOCTb M CEJIEKTHUBHOCTh. C yBenu-
yenueM temmneparypsl ¢ 350°C go 450 C nmpoucxoauT 3aMeTHOE BO3pacTaHUE
BBIXOMa dTHiOen3o0ia ¢ 24,6 mac.% mo 30,1 mac.% U CEIEKTUBHOCTH I10 ITHII-
oenszony ¢ 43,5 no 50,3%. Ognako, mogudukanus HZSM-5 roasmueM okasbl-
BaeT NMPOMOTHPYIOIIEE BIUSHUE HA €r0 aKTUBHOCTbh M CEJIEKTUBHOCTh. Moau-
¢bunupoanue HZSM-5 ronasmuem B konumyectBe 2,0 mMac.% crocoOcTByeT
BO3pPACTaHUIO BBIXOJa U CEJIEKTUBHOCTH IO 3THIIOEH30My. TemiepaTypa peak-
LMY TAKXKE OKa3bIBAET CYIIECTBEHHOE BIUSHHUE HA AKTUBHOCTH KaTaJIM3aTOpA.
MaxkcuMabpHBIA BBIXOJ ATHIOCH301a Ha Kartanu3atope 2% Ho- HZSM-5 noc-
turaercst pu 450C cocraBusier 35,7 mac.% mnpu ceneKTUBHOCTH 56,8%.
JlanbHelee yBeaudeHUe conaepxkaHusi roibmus 10 5,0 mMac.% mpUBOIUT K
3HAYUTEITLHOMY BO3PACTAHUIO BBIXOAA M CEIEKTUBHOCTH MO 3TUiOeH30:y. [Ipu
450C BBIXOJ U CENEKTUBHOCTHh JOCTUTAET MAKCHMAILHOTO 3HAYEHUS U CO-
craBisier 42,1 mac.% u 64,5% COOTBETCTBEHHO. YBEJIWYEHUE COJICPKAHUS
roabmus B HZSM-5 1o 7,0 mac.% HECKOJBKO yJydllaeT €ro CeJeKTUBHOCTD,
OJIHAKO MPHU 3TOM MPOUCXOJUT 3aMETHOE YMEHBIIEHHE BbIXOJa 3TUIOEH30I1a
(39,8 mac.%).

Taxum 06pazom, IpH AIKUIMPaBOBaHUM OEH30J1a ATAHOJIOM BBIXOJ U Ce-
JMEKTUBHOCTh IO OSTWUIOEH30IYy OIpeneseTcsl KOHIIGHTpamue Moauduiim-
PYIOIIETO MeTajuIa B KaTtajauzarope. MakcUMallbHBIN BBIXOJ ATHIIOeH300a (42,1
Mac.%) U CeIeKTUBHOCTD MO ATWIOeH301y (64,5%) mocTuraercst Ha KaTanu3a-
Tope coctaBa 5,0 Ho- HZSM-5.

[IpomoTtupyromiee BIUSHUS TOJIbMHUS Ha aKTUBHOCTb M CEJIEKTUBHOCTD
katasmszaTtopa HZSM-5 mo-BuguMomy, OOYCJIOBJIEHO H3MEHEHHEM €ro KH-
CIIOTHBIX IICHTPOB B pe3ynbTare MoaudummpoBanus. Kak BumHo u3 1abn.2 3a
cuer mnpeoOnanaHusi OONBIIMM YHUCIOM CHUJIBHBIX KHUCIOTHBIX LIEHTPOB Ha
HZSM-5 napsay ¢ alKuJIMpOBaHWEM WHTEHCHBHO HPOTEKAIOT MOOOYHBIE pe-
aKILIMM, YTO IPUBOAUT K YMEHBUIECHUIO €r0 aKTUBHOCTH U CEJIEKTUBHOCTU. BBe-
nenue B cocraB HZSM-5 royibMusi 3HaYUTEIBHO YMEHBIIAET KOHIEHTPAIUIO
CUWJIBHBIX KUCJIOTHBIX LIEHTPOB. CoJiepKaHNe MEeTalla B IIEOJUTE CYLIECTBEHHO
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BIIMSECT Ha KOHIICHTPAIIMIO CHJIBHBIX KHCJIOTHBIX IICHTPOB M Ha COOTHOIIEHUE
cnadbix U cuibHbIX (C;/C,) KHCIOTHBIX IEHTPOB. YBEIUYEHHUE COACPIKaHUS
rosibmugd B HZSM-5 no 7,0 Mac.% npuBOAUT K YMEHBIICHUIO KOHIICHTpAIUU
CHJIBHBIX KHCIIOTHBIX LEHTPOB 528 MKMOJB/T 10 98 MKMOJIB/T, @ COOTHOIIEHUE
Ci/Cy ¢ 1,2 no 2,3. ConocTaBieHHE KUCIOTHBIX U KAaTAJIMTUYECKHX CBOMCTB
MOAU(DHUIIMPOBAHHBIX KATATH3aTOPOB MOKA3BIBAET, YTO COJACPKaHUE MOIU(U-
KaTopa ¥ 3HAaYCHUE COOTHOIICHUE CIa0bIX U CHIIbHBIX KUCJIOTHBIX IIEHTPOB SIB-
JSIOTCS OJTHUM M3 OCHOBHBIX (DAKTOPOB BIMSIONIME HA aKTUBHOCTH M CEJICK-
TUBHOCTH 10 3THIIOEH301y. Karammzatop 5,0%- HZSM-5 oGnanaronuii ontu-
MaJbHBIM COOTHOIIIEHUEM CJIA0BIX U CHIIBHBIX KHCIOTHBIX IIEHTPOB paBHOM 1,8
JEMOHCTPHUPYET HamOoJiee BBICOKYIO aKTHBHOCTh W CEJICKTUBHOCTH IO ATHII-
OCH30ITy.

3akiil0ueHue
1. V3y4yeHo BiMsiHME KOHLEHTPALMU TOJbMHSI Ha KUCJIOTHBIE W KaTaluTHye-
ckue cBoiicTBa ieoquta HZSM-5 B ankunupoBanuu 0€H30J1a 3TAaHOJIOM.
2. YCTaHOBIIEHO MPOMOTHUPYIOIIEE BIUSHUE TOJIbMHUS HA BBIXOJ M CEICKTHB-
HoCTh 10 3TIi0eH30my. Katanuzatop 5% Ho-HZSM-5 nposiBnsier BbICOKUiA
BbIX07 (42,1 mac.%) u cenekTuBHOCTH (64,5%) 1o 3THMIOEH30ITY.
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HOLMiUMLA MODIFiKASiYA OLUNMUS ZSM-5 TiPLi SEOLIiT iSTIRAKINDA
BENZOLUN ETANOLLA ALKIiLLOSMOSI

A.O.ISGONDOROVA
XULASO

Benzolun etanolla alkillosmasi reaksiyasinda yiiksok silisiumlu seolit ZSM-5-in tursu vo
katalitik xassolorinoe holmium konsentrasiyasinin tosiri 350-450C temperatur intervalinda
tadqiq edilmisdir. Miioyyon edilmisdir ki, onun aktivliyindo vo etilbenzol ii¢iin segiciliyinds
holmiumun torkibi, zoif vo giiclii tursu sahslorinin nisboti holledici rol oynayir. Etilbenzolun
maksimum mohsuldarligi (42,1 kiit.%) va etilbenzol t¢iin selektivlik (64,5%) 5% Ho-HZSM-5
katalizatorunda oldo edilir.

Acar sozlar: benzol, etanol, alkillogsmo, etilbenzol, holmium, seolit HZSM-5.
ALKYLATION OF BENZENE WITH ETHANOL
ON ZSM-5 TYPE ZEOLITE MODIFIED WITH HOLMIUM
A.AISGANDAROVA
SUMMARY
The effect of holmium concentration on the acidic and catalytic properties of high-
silica zeolite ZSM-5 in the reaction of benzene alkylation with ethanol was studied in the
temperature range of 350-450°C. It has been established that the content of holmium and the
ratio of weak and strong acid sites in zeolites play a decisive role in its activity and selectivity
for ethylbenzene. The maximum yield of ethylbenzene (42.1 wt.%) and selectivity for

ethylbenzene (64.5%) is achieved on a 5% Ho-HZSM-5 catalyst.

Keywords: benzene, ethanol, alkylation, ethylbenzene, holmium, zeolite HZSM-5.
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Katalitik olefinlaogma reaksiyast soraitinda fenilhidrazonlarin polihalogenmetallarla
reaksiyasindan sintez edilmis dihalogendiazadienlor torkibinda qosulmus heterodien sistemi-
nin, nukleofillarlo avaz oluna bilacok heminal dihalogen atomlarinin olmast onlarin iizvi sintez
baximindan na qadar ahamiyyatli sinton oldugunu géstorir. Dixlordiazadienlarin NaNs-Io reak-
Siyasindan triazollarin almmasini, Xisusilo qeyd etmak olar. Dixlordiazabutadienlarin solvoliz
reaksiyalarmdan a-ketoefirlorinin aril-hidrozo téramalarinin E/Z izomerlori alinmisdir. Sintez
edilmis E va Z izomerlor kalonka xromatoqrafiyasi vasitasila bir-birindan ayrilmis vo onlarn
qurulusu NMR metodu ilo milayyan edilmisdir. Z-izomerda molekuldaxili hidrogen rabitasinin
olmast ila alaqadar olaraq NH hidrogen atomunun signalimin zoif sahaya siirtismasi miisahida
edilmisdir ki, bu da RQA metodu ilo bir daha tosdigqlonmisdir. Bu tip birlogmalorin elmin mux-
tolif sahalarindo genis tatbiq olundugunu nazora alsaq, bu metodun iizvi sintez baximindan
ahamiyyatli bir reaksiya oldugunu séylomak olar.

Acar sozlar:dixlordiazabutadien, a-keto efirlor, aril hidrazonlar

Uzvi sintezdo polifunksional birlosmolorin sintez edilmasi daim diggot
markazinds olmusdur. Belos ki, polifunksional birlosmalorin miixtalif istiqgamat-
lordo reaksiyalara daxil olmasi onlarin sintezini daima aktual etmisdir. Misal
olaraq Ariliden Piroiiziim Tursusu (APT) asasinda miixtolif istiqgamotlordo apa-
rilan sintezlori géstormok olar. Osason do APT 6ziinii Mixael akseptorlari, a,3-
enonlar, alkenlor, dienofiller, heterodienlor, ketonlar, karbon tursulari, a-keto
tursular, B,y-enon tursular1 vo s. kimi gostorirlor. Bu xiisusiyyatlor geyd etdiyi-
miz kimi, APT-lordon miixtolif reaksiyalarin gedisatini planlagsdirmaga, xiral
heterotsiklik birlogsmolorin, imumiyyatla, ¢atin aldo oluna bilon birlosmolorin
sintezino yol ac¢ir [38-39]. Mohz bu baximdan da torofimizdon a-ketotursu-
larinin miirokkab efirlorinin arilovozli hidrazonlarinin bir morhols do sintez
edilmosi iizvi sintez baximindan ¢ox miithiim bir reaksiya hesab edilo bilor.
APT ilo a-ketotursusunun efirlorinin aril-hidrazonlarinin qurulus xiisusiyyot-
lorindan irali golon miixtalif reaksiya qabiliyyatlori asagidaki sokilden asanliql
gérmok olar (sokil 1).
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Sok. 1. APT ilo a-ketotursusunun miirokkob efirlorinin
aril-hidrazonlarinin qurulus xtisusiyyatlori.

Sokil 1-don goriindiiyii kimi torafimizdon dixlordiazabutadienlorin spirt
miihitinde solvoliz reaksiyasindan sintez edilon a-ketotursusunun miirokkob
efirlorinin aril-hidrazonlar1 6z qurulus xiisusiyyatlori ilo he¢ do APT-don geri
qalmir. Bels ki, qurulusdan da goriindiiyii kimi o- keto tursusunun efirlorinin
arilhidrazonlarinin torkibindo qosulmus heterodien sistemi, imin qurupu, tursu
xassoya malik olan aminin H atomu, miirokkaob efir qrupu, hidrazin vo aldehid
fragmentlorindo benzol halqgalarinda elektrodonor (ED) vo elektroakseptor
(EA) qruplarmin olmasi onun polifunksional birlosma kimi {lizvi sintezds al-
verisli sinton kimi totbiq olunacagin1 gabaqcadan sdylomoyo imkan verir.

Cl
cl Cl
\Q\Ki m
OR
(o]
NSO ROH A H k
N I t°

“N- HN-
-
r
Sxem 1. Dihalogendiazadienlordon a- keto tursusunun efirlorinin arilhidrazonlarinin
E vo Z izomerlarinin sintezi (R=CHj;,C,Hs).

Bu reaksiyanin 6zal xiisusiyyatlorindon biri do odur ki, reaksiya zamani
hor iki izomerin E /Z (Kalonka xromatoqrafiyasi ilo asason Z izomerin ayril-
masi ustlinliik toskil edir) alinmasidir. Son illards bu tip hidrazonlardan elmin
mixtolif saholorindo genis totbiq edilmosi barods aparilan elmi-todqiqat islori-
nin noaticolori bu sintez metodunun no qodor ohomiyyatli oldugunu bir daha
gostorir [14-31]. Misal olaraq yeni fotoxromik birlogmalorin alinmasindan bshs
edon naticolori xiisusilo geyd etmok olar. Burada hidrazonlarin asason “Foto-
doyisdirici agar” rolundan bohs edilmisdir [40]. Xiisusi olaraq benzol halqa-
sinda olan hom ED, hom do EA qruplarimin E/Z izomerlorin bir-birino kegid
slirotinin artirilmasina tasiri daha genis todqiq edilmisdir (sxem 2).
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Sxemdon do goriindiiyii kimi burada fenilhidrazin fragmentina sol gokildo
gostorildiyi kimi ED qruplar daxil etsok, bu zaman ED qruplar benzol nii-
vosinda elektron sixligini artiracaq bunun naticasinds do hidrazin fragmen-
tindoki azot atomunun elektron ciitiinii aldehid qrupunun benzol niivosi tors-
findon monimsonilmasi prosesi asan bas verocok vo qosulma prosesi gedo-
cokdir. Noticads birinci kecidin bas vermasi asan olacaqdir. Aldehid qrupun-
daki benzol niivesine EA qruplar daxil etsok bu zaman EA qrupun elektron six-
ligin1 6ziline ¢okmasi naticasinds hidrazin fragmentindoki azot atomunun elek-
tron ciitii qosulma prosesinds istirak edorok 2-ci kegidin bas vermosini asanlag-
diracaqdir.

Qurulusdan da goriindiiyii kimi o- ketotursu efirlorinin hidrozo to-
romolorine fenilsirks tursusunun téramasi kimi do baxmaq olar. Qeyd edok ki,
tibb sahasindo dorman preparatlar1 kimi fenilsirko tursusunun téromolori (ben-
zilpenisilin, ampisilinamoksisilin, buprofen, diklofenak, voltaren, flurbiprofeni)
bakteriya, gobolok vo virus oleyhino genis totbiq olunur. Mohz bunlar1 nozors
alsaq sintez etdiyimiz birgolmolorin miixtalif sinif birlogsmolorin alinmasinda
ilkin birlogsmo kimi totbiq olunmasi ilo yanas1 hom do bioloji aktiv birlosmolor
kimi istifado oluna bilor. Xiisusilo a- ketoefirlorin olverisli intermedaitlar kimi
amintursularinin, nuklein tursularinin va karbohidratlarin biosintezinds istifado
edilmasini geyd etmak olar [14].

Qeyd etdiyimiz kimi sintez edilmis E vo Z izomerlor kalonka xroma-
toqgrafiyasi vasitosilo bir-birindon ayrilmis vo onlarin qurulusu NMR vo RQA
metodlari ilo tosdiglonmisdir (spektr 1-2).

Spektrlordon do gdriindiiyii kimi imin qrupunun H atomunun Z izomerdo
hidrogen rabitosi yaratmasi hesabina onun signali E izomerdon forqli olaraq
daha zoif sahoys siiriisorok 12,5 m.h-do miisahido edilmisdir. Hidrogen rabito-
sinin movciidlugu RQA metodu vasitosilo do bir daha tosdiglonmisdir [37].
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Bu maddolor, homg¢inin bir sira bakterial infeksiyalarin miialicosindo is-
tifado edilon antibiotiklordir. Buraya satolcom, bogaz agrisi, sifilis, nekrotizan
enterokolit, difteriya, qaz qanqrenasi, leptospiroz, seliilit vo tetanoz daxildir.
Bu strukturda olan maddolor seriyasi olduqgca genisdir.

Beloliklo, dixlordiazabutadienlorin solvoliz reaksiyalarindan ytiksok ¢i-
ximda a-ketoefirlorinin aril-hidrozo téromolorinin E/Z izomerlori sintez edil-
mis vo onlarin qurulusu NMR vo RQA metodu il tosdiq edilmisdir. Bu tip bir-
losmolorin elmin miitalif saholorindo genis totbiq olundugunu nozors alsaq, bu
metodun {izvi sintez baximindan ohomiyyatli bir reaksiya oldugunu gérmok
olar. Eyni zamanda onlarin bioloji aktiv birlosmalor kimi tatbiq edilocayini
sOylomok olar.

Tacriibi hisso
NMR 'H vo C spektrlori Bruker Avance 300 (is tezliyi uygun olaraq
300 MHz spektromerindo CDCl; vo DMSO-da geydo alinmisdir. Daxili stan-
dart kimi SiMe, istifado edilmisdir. NTX Silufol 16vhasindo UB-254-ds aparil-
mis, omalo golmis lokolorin aydin gériinmasi {igiin iso tursulagdirilmis KMnO4
mohlulundan vo UB lampa siialarindan istifado edilmisdir. Kalonka xromato-
grafiyas1 Merk firmasmin (63-200) silikogelindo aparilmigdir. Elementar ana-
lizi analizator Carlo Erba 1108-do aparilmisdir.

Metil, Etil (Z)-2-(2-(4-bromfenil)hidraziniliden)-2-(4-xlorofenil)asetat vo
Metil (E)-2-(2-(4-bromfenil)hidraziniliden)-2-(4-xlorfenil)asetatlarin
sintezinin iimumi metodikasi

10 mg 1.1-dixlor diazadien goétiiriiliir vo 30 ml etanol mohlulunda 2 saat
miiddatindo maqnit qarigdirict vasitasi ilo temperaturda qarisdirilir. Toyin olun-
mus miiddot bittikdon sonra mohlul rotorla qovulur. Kalonka xromotoqrafiyasi
vasitosi ilo reaksiya mohsullar1 ayri-ayriliqda segilir. Bunun tigiin istifado edil-
mis elementlor dimetilxlorid vo n-heksan (1:1), dimetilxlorid vo etanoldur.
Nazik tobogoli xromotoqrafiya ilo ayird edilon osas reaksiya mohsulu olan
fraksiyalar toplanaraq yenidon rotorda buxarlandirilir vo ¢ixim hesablanilir.

H,CO_ O Methyl (Z)-2-(2-(4-bromophenyl)hydrazineylidene)-2-
(4-chlorophenyl)acetate. 1-(4-bromophenyl)-2-(2,2-
SN NOBr dichloro-1-(4-chlorophenyl)vinyl)diazene-in CH;0H ilo
H reaksiyasindan alinmigdir. Sari rongli berk maddadir.

c Cixam 42%,T,=109°C. Analitik hesablanmis
Ci5H,BrCIN,0,(M=367,63)
'H NMR (300 MHz, Chloroform-d, ppm) & 12.43 (s, IH,NH), 7.58 (d, J = 8.3 Hz, 2H,
arom), 7.44 (d, J = 8.4 Hz, 2H, arom), 7.37 (d, J = 8.2 Hz, 2H, arom), 7.16 (d, J = 8.4
Hz, 2H, arom), 3.90 (s, 3H,CH;)
C NMR (75 MHz, Chloroform-d) § 132.34 , 132.29, 129.91, 129.88, 128.20, 128.15,
115.92 ,63.76, 52.02, 29.72.
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H,CO_ _O Methyl (E)-2-(2-(4-bromophenyl)hydrazineylidene)-2-
(4-chlorophenyl)acetate. 1-(4-bromophenyl)-2-(2,2-
=~ ’]‘ dichloro-1-(4-chlorophenyl)vinyl)diazene-in CH;OH il
al HN@—Br reaksiyasindan alinmigdir. A¢ig-qirmizi rangli bork mad-

dadir. Cixim 35%,T.,=109°C. Analitik hesablanmis

C,5H,BrCIN,O, (M=367,63)

'H NMR (300 MHz, Chloroform-d, ppm) & 8.05 (s, 1H,NH), 7.58 — 7.51 (m, 2H,

arom), 7.47 — 7.33 (m, 4H, arom), 7.16 (d, J = 8.5 Hz, 1H, arom), 7.04 (d, J = 8.4 Hz,

2H, arom), 3.88 (d, J = 6.6 Hz, 3H,CH3).

C NMR (75 MHz, Chloroform-d) 8 132.29 , 132.23 , 130.50 , 129.94 , 129.88 ,

128.15,115.86, 115.74 ,52.58 ,52.03,29.72 .

CHO, O Methyl (Z)-2-(2-(4-bromophenyl)hydrazono)-2-(4-chlo-
~ rophenyl)acetate. 1-(4-bromophenyl)-2-(2,2-dichloro-1-
N—NH—@—B:‘ (4-chlorophenyl)vinyl)diazenenin C,HsOH-ilo reaksiya-
cl sindan alinmigdir. A¢ig-sar1 rongli bark maddadir. Ci-
x1m 45%, T,=97°C. Analitik hesablanmis
C16H14BI'C1N20 (M: 381,65)
'H NMR (300 MHz, Chloroform-d) § 7.47 — 7.39 (m, 4H), 7.42 — 7.34 (m, 2H), 6.99 —
6.92 (m, 2H), 5.97 (s, 1H), 4.23 (q, J = 5.9 Hz, 2H), 1.31 (t, J = 6.0 Hz, 3H). °C NMR
(75 MHz, NMR) & 166.08 , 140.57, 139.61, 135.27, 134.34, 132.63, 130.92, 129.12,
117.83, 117.04, 61.62, 14.13.

Methyl (E)-2-(2-(4-bromophenyl)hydrazono)-2-(4-chlo-
CHsO O rophenyl)acetate. 1-(4-bromophenyl)-2-(2,2-dichloro-1-

(4-chlorophenyl)vinyl) diazenenin C,HsOH-ils reaksi-

yasindan alinmigdir. Agig-qirmizi rangli bark maddadir.

SN
el HINOBf Cixim 32%, T,=102°C. Analitik hesablanmis
C16H14BI'C1N202
'H NMR (300 MHz, Chloroform-d) § 7.56 — 7.50 (m, 2H), 7.47 — 7.38 (m, 4H), 6.98 —
6.91 (m, 2H), 5.59 (s, 1H), 4.34 (q, J = 5.9 Hz, 2H), 1.31 (t, J = 5.9 Hz, 3H). BC NMR
(75 MHz, Common NMR Solvents) & 166.44, 140.57, 139.61, 135.23, 134.34, 132.63,
130.92, 129.12, 117.83, 117.04, 61.62, 14.13.

Natica: Katalitik olefinlosmo reaksiyasi asasinda 4-xlor benzaldehiddon
sintez edilmis 1-(4-bromophenyl)-2-(2,2-dichloro-1-(4-chlorophenyl) vinyl)
diazenin solvoliz reaksiyasindan a-ketoefirlorin aril hidrozo téromalorinin E / Z
izomerlori alinmisdir. Sintez edilmis Metil, Etil (Z)-2-(2-(4-bromfenil) hid-
raziniliden)-2-(4-xlorofenil) asetat vo Metil, Etil (E)-2-(2-(4-bromfenil) hid-
raziniliden)-2-(4-xlorfenil) asetatlarin qurulusu NMR vo RQA metodu vasi-
tosilo miioyyon edilmisdir. Bu birlogsmolorin anti mikrob vo anti bakterial xas-
solorinin toadqiq edilmasi nozords tutulmusdur.
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CHUHTE3 APUJITUIPA3OHHBIX NIPOU3BOAHBIX NOJIN®YHKINOHAJBHbBIX
a-KETO2®HNPOB HA OCHOBE JUXJIOPIUA3AJTUEHOB

A.A.BABA3AJIE
PE3IOME

Hanuuue comnpspkeHHOW TeTepoJMEeHOBOM CHUCTEMBI M T€MUHAJIBHBIX JTUTAOTEHOBBIX
aTOMOB, KOTOPBIE MOTYT OBITh 3aMEIICHbI HyKJICO(pHIaMH B JUTaJIOTCHINA3aINCHAX, CHHTE3H-
POBaHHBIX peaklueit PECHUITUAPA30HOB C MOJUTATOICHMETA/UIAMH B YCIIOBHSX PEAKIIUU KaTa-
JIUTHYCCKOTO OJIehUHUPOBAHUS, TIOKA3BIBACT, HACKOJIBKO BaXHBIMU CHHTOHAMH OHU SIBJISIFOTCS
C TOYKH 3pPCHHS OpraHMYecKoro cuHTe3a. Ocobo clieayeT OTMETUTHh IONyYEeHHE TPHA30JI0B
peaxmmert nuxiopamasanueHoB ¢ NaN3. B peakmusax coimpBoiHM3a AWXJIOpAMAa3a0yTaJIHeHOB
mony4deHsl E/Z m30oMephsl apuiaruapo30npon3BOIHBIX o-keTod(hupoB. CuHTesupoBanusie E n Z
HM30MEpHI OBIIH pa3feliCHbl METOIOM KOJIOHOYHOH XpoMaTorpaduul U UX CTPYKTypa Ompeeie-
Ha MmeronoM SIMP. U13-3a Hanuuus BHYTPUMOJEKYJISPHBIX BOJOPOJIHBIX CBsI3€d B Z-U30Mepe
curHaI aroma Bomopona NH cMmemniaercs B ciiaboe 1moiie, 9To emie pa3 HOATBEePIKIaeTCs METO-
noM PCA. YuuteiBasi, 9T0 TaKHE COCAMHCHHS IIUPOKO MUCIOJIB3YIOTCS B PA3IHUHBIX 00JIaCTIX
HayKH, MOKHO CKa3aTh, YTO 3TOT METOJI SIBISIETCS BAXKHOW peakiuel ¢ TOUYKU 3PSHHsI OpraHH-
YECKOI'0 CHHTE3a.

KiioueBbie ciioBa: auxiopanazabyTaaueH, o-KeToI(UpPBI, apHITHAPA30HBL.
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SYNTHESIS OF ARYLHYDRAZONE DERIVATIVES OF ETHYL ESTERS
OF POLYFUNCTIONAL a-KETO ACID

A.A.BABAZADEH
SUMMARY

The presence of a conjugated heterodiene system and geminal dihalogen atoms, which
can be replaced by nucleophiles in dihalodiazadienes synthesized by the reaction of
phenylhydrazones with polyhalometals under catalytic olefination reaction conditions, shows
how important synthons they are from the point of view of organic synthesis. Of particular note
is the preparation of triazoles by the reaction of dichlorodiazadienes with NaN3. In solvolysis
reactions of dichlorodiazabutadienes E/Z isomers of aryl hydroso derivatives of a-ketoesters
were obtained. The synthesized E and Z isomers were separated by column chromatography
and their structures were determined by NMR method. Due to the presence of intramolecular
hydrogen bonds in the Z-isomer, the signal of the NH hydrogen atom is shifted to the
downfield, which is once again confirmed by X-ray diffraction analysis. Given that such
compounds are widely used in various fields of science, we can say that this method is an
important reaction in terms of organic synthesis.

Keywords: dichlorodiazabutadiene, a-keto esters, aryl hydrazones
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Magalada Murovdag-Agdam qalximlarinin qovusma zonasinda perspektivli sahalarin
va yeni tip filizlogmanin askarlanmasinin geoloji prognoziasdiriimast amilloring baxilmugdir.
Muayyan olunmusdur ki, perspektivli sahalarin va yeni tip filizlosmoanin askarlanmasinin axta-
r1s modelinin tortib olunmas iiciin struktur-formasion, tektonik, litoloji, metamorfik, magmatik,
metasomatik, mineraloji, geokimyavi, kompleks geofiziki, aerokosmik, distansion zondlasdirma
Malumatlart (peyk moalumatlary) asasinda doayisilmo zonalarmin askarlanmast amillori 25as
hesab olunurlar.

Acar sozlor: qovusma zonasi, perspektivli sahoalor, agkarlanma amillori, axtaris modeli,
geoloji-prognoz qiymatlondirma.

Giris. Endogen filizlosmonin prognozlasdirilmasiin timumi strukturunu,
prognoz elementlarinin asagidaki ardicilligr soklinds vermak olar: prognozlag-
dirilan geoloji saho—filizdasiyan geoloji obyektlorin sistemlosdirilmoasi—proq-
nozlagdirilacaq geoloji sahanin axtarisi—prognoz modelinin qurulmasi — ax-
tarig-prognoz kriterilorinin aydinlagsdirilmasi—prognoz iisullarinin islonilmasi.
Prognozlagdirmanin effektli alinmasi gostorilon bu siranin hor birinin ugurlu
yerind yetirilmosindon asilidir [7,8,15].

Molumdur ki, filizlogmoenin prognozlagsdurlmast geoloji-kasfiyyat isle-
rinin biitiin morhalolorindo hoyata kegirilir vo geoloji islorin morhaloliyindon
asil1 olaraq geoloji obyektlorin iyerarxiya doracosi dayisir. Bu doyiskonlik belo
oks olunur: regional va orta miqyasli prognozlasdirma—filiz rayonlar1 vo qov-
saqlari; irimiqyash prognozlagdirma—filiz sahasi, yataqlar; lokal prognozlas-
dirma—yataq sahosi, yatagin cinahlari, ayri-ayn filiz kiitlolori, filiz siitunlar1 vo
filiz kiitlolorinin zonginlogmis sahalori [ 7].

Regionda proqgnozlasdirilan geoloji saholorin hor bir iyerarxiya dorocosi
ticlin sorbost axtaris modelinin tortib olunmasi aparilmis vo sonda bu model
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axtarig-prognoz kriterilori kimi istifado oluna bilor [8]. Miixtalif iyerarxiya sira-
sinin hor bir axtarts modelinin islonilmasi vo axtarig-proqgnoz kriterilori miioy-
yon kompleks tisullara uygun golir [7].

Regional vo orta miqyashi prognozlasdirma zamani filiz obyektlorinin
formasiya tosnifatinin vo bununla yanasi monoelement filiz formasiyasinin-
tipinin, sirasinin, seriyasinin, geokimyovi yaxin elementlorin ayrilmasi hoyata
kecirilmisdir. Onlarin axtaris modelinin tortib olunmasi {i¢iin filizdasiyan, fi-
lizyerlogdiron vo filiz generasiya edon geoloji formasiyanin ayrilmasi aparil-
misdir. Bu mogsadls filizlosmoyo nozarat edon asagidaki amillorin aydinlasdi-
rilmast hoyata kegirilir: struktur-formasion, tektonik, litoloji, metamorfik, mag-
matik, metasomatik, mineraloji, geokimyoavi vo geofiziki [11].

Tadqgigatin naticalari vo onlarin miizakirasi. Yataglarin irimiqyash
prognozlasdirmasi zamani filizlosmonin formasion monsubiyyati nozora alin-
magqla yanasi, homginin filizlasmonin genetik tip vo qrupunun ayrilmasi da
nozora alimmisdir. Bununla olagodar olaraq filizlosmonin genetik modelindo
otraf miihit, filiz generasiya edon miihit, formalasma dorinliyi, filiz sahasinin
strukturu vo maddi torkibin toyin olunma zonalli§1 nozoro almir [11, 13]. Bu
saha iiclin filiz maddslarinin monbayi, filiz maddslarinin soforbor olunmasi vo
dasinmasi, filizomologatirici fliiidlorin fiziki-kimyovi parametrlori, filizgokmo
soraiti vo miihiti nozoro alinmagqla filizlosmonin formalasma soraiti vo mexa-
nizminin aydinlasdirilmast aparilmisdir [14]. Bununla olagodar olaraq asagi-
daki axtarig-proqnoz amillorinin dyranilmasi totbiq olunur: 1) mineraloji-geo-
kimyovi zonalliq, filizdasiyan metasomatitlorin zonallig1 vo lokal metasomatik
dayisilmalar; 2) minerallarin morfologiyasi, mineral assosiasiyasi, termobaro-
geokimyovi parametrlor; 3) filizlorin geokimyovi gostaricilorinin vo endogen
oreollarin zonallig1; 4) struktur formalar vo filiz maddslorinin lokallagma mar-
hoalolori; 5) magmatik siixurlarin filiz generasiyaedici xiisusiyyatlori; 6) filiz-
losmaoyo litoloji-stratiqrafik nozarot [7,8,11,13, 15].

Yataq sahosinin vo filiz kiitlosinin zonginlogmis sahosinin lokal prog-
nozlasdirmasinda filizlosmenin formasion vo genetik mansubiyyati nozors alin-
maqla maddi-mineraloji tosnifatindan istifado olunmus vo yataglarin mineral
tipi, filizlorin tipi vo mineral assosiasiyalart ayrilmisdir. Axtaris modelinin
tortib olunmasi zamani filiz dasiyan siixurlarin petrokimyovi monsubiyyati vo
strukturlarin ayrilmasi hoyata kegirilmis, yanast faydali komponentlor vo onla-
rin mineral assosiasiyalari, filiz kiitlosinin morfologiyasi, metasomatik doyisil-
mis siixurlara miinasibati nozors alinmisdir. Bunun ii¢lin imumi mineraloji tor-
kibin, biitiin faydali komponentlorin, oxsar mineral assosiasiyalarinin, onlarin
konsentrasiya sahasinin, filizlorin xiisusiyyatlorinin vo minerallarin tipomorf
xUisusiyyotlorinin dyronilmasini ohato edon maddoslorin yerlosmo ganunauygun-
lugunun aydinlasdirilmasi hoyata kegirilmisdir [7,8,11,13, 15].

Beloaliklo, geoloji kosfiyyat islorinin morhaloliyindon asili olaraq prog-
nozlagdirilan sahslorin xtisusiyyatlori doyisir. Har bir prognozlasdirilan geoloji
obyekt ticlin sorbast axtaris modelinin tortib olunmasi tolob olunur. Miixtolif
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doracali prognozlasdirmanin axtaris modelinin islonilmosi {i¢ilin xiisusi axtarig-
tadqiqat iisullarmin se¢ilmasi hoyata kegirilmisdir. Regional vo orta miqyash
prognozlasdirmalar iistiinliik togkil edon amillor formasion-geoloji vo geoloji-
struktur, irimiqyash proqnozlasdirmalar — geoloji-genetik, lokal progqnozlas-
dirmalar struktur vo maddi amillor hesab olunur [7,8].

Murovdag vo Agdam antiklinorilori daxilindo axtarig-progqnoz modelinin
tortib olunmasinda bizim torofimizdon mis-porfir, mis-polimetal, mis-kolgedan,
mis-qizil-kol¢edan va s. genetik tip filizlosmolorin birbasa va dolayr imumilss-
dirilmis axtaris olamotlorindon, homg¢inin geofiziki vo geokimyovi (ilkin, to-
romo vo slix) anomaliyalarin molumatlarindan istifads olunmusdur.

Yataq vo tozahiirlorin yerlosmasindd vo onlarin geoloji-prognoz
qiymatlondirilmasinds aerokosmik moalumatlarin tatbiqi. Aerokosmik vo
kosmik materiallardan istifado etmoklo filizli saholorin prognozlasdirilmasi
miirokkob proses hesab olunur. Molum oldugu kimi bir ne¢o saholor daxilindo
ohomiyyatli miqdarda endogen filiz minerallasmali noqtolor vo homginin in-
truziv kiitlolor, vulkan qurgular1 vo s. kimi geoloji kiitlalor geyd olunur. Qo-
yulan masslonin qiymeotlondirilmasi onunla miirokkoblosir ki, filiz toplularinin
lokallagmas1 bir ne¢o amillorin (magmatik, struktur, litoloji, geomorfoloji vo s.)
comind toyin olunur. Faydali qazint1 yataglarinin yerlosmosinds struktur amil-
lorin rolu desifra zaman1 halqavi strukturlarin ve lineamentlorin oks etdirdiklori
molumatlarin hocmilo miioyyon olunur [2, 20]. Bu strukturlar tobiotlorinin ef-
fektli miioyyonlosdirilmosi aerokosmik sokillorin naticolorinin tohlili zamani
faydali qazinti yataqlarinin axtarisinda perspektivli saholorin birbasa askar
olunma miimkiinliiylinii artirir vo bu da ugurlu prognozlasdirma {i¢iin oho-
miyyatli amil hesab olunur [9,12,19].

Murovdag filiz rayonu hiidudlarinda agkar olunmus tektonik strukturlar
boyu sahoco vo genetik olaraq otraf siixurlarin hidrotermal-metasomatik do-
yisilmolori (kvarslasma, piritlosmo, kaolinlogmo, serisitlosmo vo s.) miisahido
olunur. Bu doyisilmolorlo alagodar olan epitermal monsoali Au, Cu, Mo, Pb, Zn
va digor filizlosmalorin daha intensiv konsentrasiyasi turs vulkanitlorin va qra-
nitoidlorin postmaqmatik foaliyyetlori olan orta-gec bayos yasl orta-osasi vo
turs torkibli slixurlarla six genetik olaqodo solfatar proseslorin vo homginin
plagiogranit vo gabbro-qranodiorit torkibli intruzivlorin postmaqmatik foaliy-
yatinin tasiri altinda bag vermisdir [10].

Tektonik struktur elementlorin stereoskopik goriintiilordon istifado edi-
lorak alde edilmasi diizglin vo doqiq stereoskopik goriintiilorin tohlili asasinda
mimkiindiir. Todqigat sahosinin tektonik qurulusunda yeni xotti vo dairovi
strukturlart agkar etmok maoqsadilo bolgadaki struktur elementlorin tosnifati vo
uzanma istigamatlorinin miioyyon olunmasi ohomiyyatlidir. Stereoskopik go-
rintiilor toxminan 1: 35 000 miqyasina qader doqiq islorin aparilmasina imkani
verir. Stereoskopik goriintiilorin on boyiik istiinliyii 3600 km?-lik sahado
struktur elementlarin, hidrotermal doyisilmo zonalarinin izlonilmasi vo agkar-
lanmasidir. Bu baximdan stereoskopik goriintiilordon fotogeoloji molumatlar
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oldo olunmagla yer sothindo geomorfoloji elementlordon istifado etmoklo Oy-
ronilon regiona aid struktur elementlor: qirilmalar, kaldera tip strukturlar, xatti
vo dairovi strukturlar, forqli litoloji vahidlor vo torkiblor do nozoro alinmagla
xoritoyo alinmisdir [22,23].

ASTER goriiniislorinin geoloji xiisusiyyatlorinin miioyyon edilmosindo
istifads edilon digor bir iisul iso stereo gorilintli analizi vasitailo geoloji struktur-
larin askar olunmasidir. Stereoskopik goriintlii analizi ilo qirilma zonlar1 vo
qurilma sistemlori, kaldera tip strukturlar, antiklinal va sinklinal kimi qirisiqliq
strukturlar toyin edilir [4, 21]. Distansion zondlasdirma isindo har bir filiz ra-
yonunun daxilinds filiz faydali qazint1 yataqlarinin askar olunmasi va izlonil-
mosi qismindo potensial perspektivli hesab olunan hidrotermal-doyisilmo zona-
larindaki minerallar xaricindo olan sahodoki tektonik qirilmalarin xiisusiy-
yatlorinin do toyin olunmasi, axtaris islori liclin hodof se¢ilmis saholorin aras-
dirilmasi baximindan chomiyyatli hesab olunur [16, 21].

ASTER molumatlarindan istifado edorok, xiisusilo do stereo goriintii-
lorin oldo edilmasi vo bunlarin tohlil olunmasi ilo Murovdag-Somkir antikli-
noriloring aid struktur elementlorin, xiisuson do dairovi strukturlarin toyin olun-
mast filizyerlogdirici va toyinedici strukturlarin miisyyonlasdirilmosinds baslica
struktur amil hesab olunur. Murovdag-Gadabay filiz rayonlarini ohato edon ora-
zinin kosmik, orta vo irimiqyash yiiksoklik sokillorinin desifro olunmasi vo
yeriistii yoxlama marsurutlar1 noticosinds ¢ox da bdyiik olmayan 6l¢iilors malik
(5-10km” vo 20-30km?) ayri-ayri tektonik bloklari sorhodlondiron parcalanma
pozulmalar1 ayrilmigdir. Bu strukturlar orta yura yaslh siixurlar tizro daha yaxs1
goriiniir vo hidrotermal doyisilmis siixurlar, habelo bitki ortiiyli hesabina tiind
fotogalarlar yaradilaraq ensiz, diizxatli zolaq soklindo qeyd olunurlar.

Murovdag vo Agdam antiklinorilori hiidudlarinda irimiqyaslt kosmik go-
killorin vo aerofotogokillorin desifro sxemlorinin ovvalki illorin geoloji xarito
va tektonik sxemlorlo miiqayisosi qonaotboxs uygunlugu gostormisdir. Belo ki,
desifro olunmus lineamentlor vo SmSq, SmQ vo meridionalayaxin istigamatli
vahid araliq xotlor mévcud geoloji elementlorlo tist-iisto diigmiisdiir [1]. Geoloji
elementlor holqovi strukturlar, qirilma zonalar1, ozilmo vo ¢atliliq zonasi, tek-
tonik ¢ixislar, subvulkanik stixurlarin glinbazvari vo horstvari ¢ixiglari va s. bo-
yunca relyefin miisbot vo ya monfi formalari ilo tomsil olunmusdur [1, 3]. Meh-
mana-Qizilbulaq filiz sahasi lizra xaritoys alinmig xatti strukturlar iimumilkida
daha borabordir. Simal-qorb istigamotdo bu xatti struktur stixurlarin giiclii hid-
rotermal-metasomatik doyisilmalari va ozilma zonalari ils tomsil olunmusdur.

Mehmana filiz rayonunda irimiqyasli kosmik vo miixtolif miqyash aero-
fotosokillorin desifro olunmasi naticosindo filiz sahosinin imumi strukturunu
miloyyon edon ¢oxsayli xoatti, qovsvari va halqovi strukturlarin ayrilmasi miim-
kiin olmusdur. Bu strukturlarin kdmayilo regionun aerofotogeoloji xoritosi vo
filiz rayonunun xotti vo hoalqovi strukturlarinin desifro sxemi hazirlanmisdir.
Todqiq olunan region daxilindo desifro olamotlorinin xiisusiyystlorino goro
moveud qirisiqliq strukturu ilo yanasi boyiik vo kigikolgiilii hoalgovi strukturlar
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ayrilmigdir. Bu hoalqovi strukturlar ilk dofo olaraq ayrilmisdir vo onlar intruziv
kiitlalorin vo filiz faydali qazint1 laylarinin yerlogmosinds ohomiyyatli rol oy-
nayir. Mehmana filiz rayonunda bu holqovi strukturlar Gonco-Agdam linea-
ment zonast ilo kasilmisdir [2, 20]. Agdam antiklinorisinds nisbaton iri gqapan-
mamis makroholgovi struktur-Mehmana strukturu ayrilmisdir. Bu struktur
Mehmana qranitoid intruzivinin vo Kasapet-Giilyataq qrupu kigik intruzivlerin
yerlosmosino nozarot etmoklo filiz rayonunda 6z daxilindo Mehmana mis-
polimetal yatagini, Qizilbulaq mis-qizil-kolgedan yatagini, Domirli, Giilyataq,
Agdoro vo Canyataq mis-porfir yataq vo tozahiirlori oks etdirir [6].

Regionda odl¢iistine gors ikinci boylik struktur Xagingay halqavi strukturu
hesab olunur. Bu struktur simal-qorb istigamotindo oval formaya malikdir vo
antiklinori daxilindo qalxmis blokun morkozi hissasino uygunlasaraq, conub-
gorbdo Mehmana, simal-sorqdo Qalaygilar qirilmasi ilo, simal-qorbdo iso Sag
Tortor ening qirtlmast ilo hildudlanmisdir [5,6].

Xagingay holgovi strukturu conub-gorbdo Mehmana qirilmasi ilo alaqgo-
lonir, simal-sorqdo iso daha cavan Domirli qirilmasi ilo kosilir. Strukturun da-
xili, daha galxmis hissosi Mehmana intruzivinin qranodiorit vo kvarsh dio-
ritlorilo xarici hissasi iso bat martobasinin vulkanogen-¢okmo siixurlari ilo tom-
sil olunmusdur. Strukturun xarici zonasinin simal-qorb hissosindo tufogen-pi-
roklastik-cokma qati miixtolif istiqgamatli qirilma pozulmalari, ¢at zonalart ilo
kosilmis va filiz tozahiirli vo yataqlarin genetik olagodar oldugu vo otraf siixur-
larin intenisiv hidrotermal-metasomatik dayisilmalarilo saciyyalonon miixtalif
fazali (qranoriorit, kvarsh diorit. gabbro-diorit, diabaz porfiritlor vo s.) vo mor-
fologiyali (kigik stoklar, dayka vo layli intruzivler) intruziv kiitlolorlo yaril-
migdir [5,6].

Mehmana filiz rayonunun conub-qarb-sorq hissesindos orta va irimiqyasl
aerokosmik sokillordo simal-gorq istigamatli iri qirilma zonasi vo ozilmo zonast
ilo iist-listo diison lineamentlor aydinligla desifro olunmusdur. Nisboton kigik
Olciilii lineamentlor daykalar, catliliq zonasi, kvars-karbonat damarlar ilo,
qovsvari xatlor isa struktur xatlorlo iist-iisto diisiir. Rayon daxilinds simal-qorb
istiqgamotli filiznozarotedici qirilmalar biitiin filiz-magmatik sistemi boyunca
uzanir. Bu qirilma desifro zamani tiind foto ¢alarli zolaqla izlonilir. Domirli
qirilmasi iizro bu zolaq, xiisuson Mehmana graniroid intruzivinin uzanmis kiit-
lasinin ¢ixiginda hamarlanmis ¢okokvari relyefs uygun golir.

Qeyd edok ki, Mehmana filiz rayonunun sorq hissosindos biitiin filiz toza-
hiirleri vo minerallasma zonalar1 miixtalif istiqamotli qirilma zonalarinin ke-
sismo zonalarina uygunlasmisdir vo erkon yura yasl qranitoid intruzivinin
ekzotomas zonasinda, Xacingay holqovi strukturunun gorb-simal-sorq cinahin-
da, konar zonalar qOvsvari yerlogsmislor [5].

Desifro materiallarinin interpretasiyast zamani aldo olunmus material-
larm ovvalki illorin geoloji-geofiziki todqiqatlarin noticolorilo birlikdo kom-
pleksliyi demoyo osas verir ki, Mehmana filiz rayonunun sorq hissosindoki
minerallasma zonalar1 hidrotermal doyisilmoalorin xiisusiyyatlorino goroa, hom-
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¢inin intruzivlorin ekzotomas zonasinda yerlogon miixtolif istiqgamotli qirilma
pozulmalarinin kesisma qovsaqlarina uygunlagsmasi oxsar vo eyni perspek-
tivlidir [2]. Bu filiz rayonunda kompleks geokimyovi vo geofiziki todqigatlarin
naticolorino gdéro mis-kolgedan filizlorino perspektivli miisbot anomaliyalar
alinmisdir.

Aerofoto materiallarda hoalqovi strukturlar, adoton geomotfoloji olaraq
daha doqiq oks olunmusdur, onlar ¢ay sobokasi vo suayriclari bouynca qdvsvari
ayrilir. Eyni zamanda qeyd etmok lazimdir ki, onlar yalniz relyefin manfi vo
miisbot erozion formalarinin konsentrik toyin olunmasi ilo ayrilmir. Masalon,
Drombon holqgovi strukturu kasa soklindo eynicinsli agig-boz sokil calarinda
geyd olunur. Qizilbulaq hoalgovi strukturu konsentrik elementlorin zolaq sok-
linds yerlosmasila oks olunmusdur. Bu strukturun xarici sarhadi qovsvari qiril-
malarla nozarat olunur [5]. Onun asag1 diismiis morkozi vo simal-sorq hissasi
qalin doérdiincti dovr ¢okiiniitiilorilo Ortiilmiisdiir. Qizilbulaq strukturunun co-
nub-sorq konarinda qovsvari qirilma zonasinda andezit-dasit vo gabbro-diorit
torkibli subvulkanik kiitlolor yerlogmisdir.

Qizilbulaq hoalqgovi strukturu giiclii catliligla sociyyoslonon iki holgodon
ibaratdir: daxili vo xarici. Hor iki struktur hom kosmik, hom do aerofotosokil-
lordo daqiqliklo miisahido olunur. Drombon vo Qizilbulaq holgovi strukturlari
formalagsma tobioti Mehmana qranitoid intruzivilo slagedar olan Mehmana
hoalgovi strukturunun conub-qorb hissasinds yerlosirlor [5].

Drombon vo Qizilbulaq halqovi strukturlar1 konsentrik formaya malik-
dirlor vo diametrlori 3-5 km togkil edir. Bu strukturlarin tomas siixurlarn iist
bayos (kvarsl plagioporfirlor) vo bat (vukanogen-¢okma siixurlar) ¢okiintiilori
hesab olunurlar. Drombon holqgovi strukturu ayilmo, Qizilbulaq iso qalxma ilo
sociyyoloynir. Hor iki struktur, xiisuson do Drombon strukturu otraf siixurlarda
coxlu migdarda subvulkanik intruzivlor vo orta vo osasi torkibli daykalarin
movcud olmasi ilo saciyyalonir [5,6].

Mahmana vo Sorsong strukturlar1 lokal giinbozvari qalxmalarla sociyyoe-
lonirlor vo onlarin xarici hissosi bat yash tufogen-siixur qati ilo tomsil olunmusg-
dur. Sorsong strukturu sahasindo bu siixurlar onun tag hissosindo qanunauygun
mdvqe tutaraq, onun daxili hissasini shats edir vo daha miirokkeb qurulusu ilo
forqlonir. Strukturun tag hissosi bdyiik olmayan gabbro-diorit torkibli subvul-
kanik kiitlolorlo yarilmis pirokilastik-¢cokma siixurlardan toskil olunmusdur [6].

Qeyd edok ki, Mehmana filiz rayonu daxilindo miixtalif tip minerallasma
miioyyan olunmusdur vo bu rayonun konsentrik struktur zonalligi ils tayin
edilir. Bu iimumi ganunauygunluq rayonun blok qurulusu ilo miirokkablosir.
Rayonun blok qurulusu, onlarda miixtolif tip filizlosmonin inkisafinin inten-
sivliyi ilo saciyyeolonir. Diison Mehmana bloku polimetal minerallasmasinin
inkisafi, qalxmis Domirli bloku ils iso qizil-sulfid, daha qalxmis Drombon blo-
ku ilo iso mis-qizil-sulfid minerallasmasi sociyyalonir. Xagingay hoalqovi struk-
turunun simal-qorb hissaesinde miixtolif istiqgamatli qirilma pozulmalarinin ke-
sismd hissasino mis-kolgedan minerallasmali filiz tozahtirlori uygunlasmisdir.
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Miioyyon olunmusdur ki, Qizilbulaq mis-qizil-kolgedan yatagi Drombon
va Qiuzilbulaq holgovi strukturlariin kosismo qovsagina uygunlasmisdir. Bu-
nunla da filiz lokallsmaya struktur nozarot miioyyon olunur, bu da holqovi
strukturlarin parametrlori lizro oxsar filiz yataqlarinin axtarigi liglin axtaris
kriterilori kimi axtarisin osasinda dura bilor. Bu baximdan Drombon halqovi
strukturunun gimal hissasi daha perspektivli hesab olunur [2, 6].

Olvan va nacib metal yataqlarinin axtarisi {igiin toklif olunan kriterilor vo
olamatlori 6z forqli xiisusiyyatlorine malikdir. Bu xiisusiyyat onlarin geotekto-
nik voziyyati vo geoloji-mineraloji xiisusiyyatlorindon irali golir. Murovdag vo
Agdam filiz rayonlarinin qiymatlondirilmasi vo olverisli kriterilorin ayrilmasi
gismindo orta-gec yura vulkan-plutonik assosiasiyasinin ndvbati inkisaf xiisu-
siyyatlorino baxilir: vulkanik vo plutonik filiz dasiyan formasiyalar, paleovul-
kanik strukturlar (vulkan-giinboz, ekstruziv giinbazlor, lokal oyilmalor) vo s.
Paleovulkan galximlarinda bu elementlorin mdvqeyi filiz yataqlarina axtarigin
istiqgamotini miioyyon edir vo qizil-kolgedan, mis-porfir, mis-polimetal, kiikiird-
kolgedan: filizlorinin lokallagmasinin stratiqrafik soviyyosinin agkar olunma-
sina komoklik edir.

Noticalor vo tokliflor. Yuxarida geyd olunan materiallar asasinda Mu-
rovdag vo Agdam antiklinorilorindo kompleks filizlorin prognozlagdirmasinin
asagidaki baslica prinsiplorini qeyd etmok olar [17,18]: 1) Murovdag vo Meh-
mana qranitoid massivinin tomas zolagmin kompleks filizlorin osas sonaye
tiplorinin yerlosmoe qanunauygunlugu ilo metallogenik profilinin tokrar qiymat-
londirilmasi. Bu da regional prognozlasdirma tisulunun islonilmosinin osas1 he-
sab olunur; 2) mis, molibden vo kompleks filizlorin lokallagmasinda blok struk-
turunun oasas rolu; 3) digor istiqamatli stukturlarla kosismodo sonaye ohomiy-
yatli filiz sahalorinin va filiz tozahiirlorinin mévqgeyini miioyyon edon filizne-
zarotedici zonalarin (magmatizmin tozahiirli, hidrotermal proseslor, miixtolif
metallarin filiz tozahiirlorinin mévcudlugu vo s.) agkar olunmasi; 4) regionun
qirisiglig vo parcalanma tektonikasinin ganunauygun inkisafinin rolunun
miioyyan edilmasi vo simal-qarb istiqgamaotli strukturlarin filiznozarstedici ro-
lunun ayrilmasi; 5) mis-porfir, mis-polimetal vo mis-kol¢edan filizlosmosinin
boylik gqalinlight vulkanitlordon toskil olunmus antiklinori daxilinds yerlogmasi;
6) filizlosmonin bayosun vulkanogen komplekslorino uygunlasmasi; 7) filizlos-
manin, filizyerlosdirici va filiznozarotedici kanal rolunu oynayan darinlik qiril-
malari, iri enino tistogolmalor vo qirilma zonalari ilo nozarot olunmasi; 8) aero-
vo kosmik gokillor osasinda miioyyonlogdirilmis magmatik kiitlolorin (intruziv-
lor, subvulkanlar, daykalar, stoklar vo s.) struktur vahidlori, onlarla miisayiot
olunan hidrotermal doyisilmo zonalarinin mévcudlugu; 9) filizlosmonin yura
yash kvarsli dioritlor vo qranodioritlorlo genetik olaqgosi; 10) filizlosmonin lo-
kallagsmasi {i¢iin olverigli hesab olunan simal-qorb, simal-gimal-sorq vo simal-
sorq istiqgamotli qirilma-pozulma sistemlorinin movcudlugu; 11) filizlosmonin
dayka kompleksinin inkisaf zolagina uygunlasmasi; 12) filizlosmoys godor vo
filizlosmodon sonraki filizyan1 metasomatik doyisilmosi; 13) miivafiq analiz
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iisullarina osaslanaraq distansion zondlasdirma molumatlar1 asasinda doyisilmo
zonalarinin agkarlanmasi.

Umumilkido Lok-Agdam metallogenik zonasinin Murovdag vo Agdam
antiklinorilorinde mis-porfir, mis-qizil-kolgedan, mis-polimetal, mis-kol¢edan
yataglarinin agkar olunma perspektivliyi yura vulkanizminin genis inkisafi ilo
sociyyalonir. Vulkanizmin turs fasiyasi ilo genetik vo mokanca mis-kolgedani
vo polimetal filizlosmosi olagodardir. Mis-polimetal vo mis-porfir formasiyasi
yataqlari, ham¢inin damar kvars-polimetal tip filizlogmo sonaye shomiyyatli
yataqglar qrupuna aid edilir. Mehmana filiz rayonu vo Elboydas tozahiirii saho-
sindo vulkanik omologalmalorin genis tozahiirii, struktur vo stratiqrafik amil-
lorin movcudlugu, metasomatozun fasial tiplorinin genis inkisafi, mis-polime-
tal damar vo damarciglarin genis tozahiirii vo digor amillor burada linzavari-
layli polimetal filizlorin prognozlasdirilmasina asas verir.
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T'EOJIOT' O-TPOI'HO3HBIE ®AKTOPBHI BBISABJIEHUSI TEPCIIEKTUBHBIX
YYACTKOB 1 HOBOI'O THITA OPYJAEHEHUA .
B 30HE COYJIEHEHUSA MYPOBJAT- AT JAMCKOI'O ITIOJJHATUHA

M.U.MAHCYPOB
PE3IOME

B craree paccMOTpeHBI (PaKTOPBI T€0JIOTHIECKOT0 TIPOTHO3UPOBAHMS MEPCTIEKTUBHBIX
IUTOIAeH U BBIABIICHUS HOBBIX THIIOB PyJl B 30HE cowIeHeHHs MypoBaar-ArfiaMcKuX IOHS-
THil. BbIIO ompeneneHo, YTo A COCTaBICHMS TOMCKOBAsk MOAEIN OOHAPY)KEHHS TIEPCIEKTHB-
HBIX Y9aCTKOB M HOBBIX THIIOB PYJI OCHOBHBIMH CUHTAIOTCSI(AKTOPHI BBISIBICHUS 30H N3MEHE-
HUH Ha OCHOBE CTPYKTYPHO-(OPMAIIMOHHBIX, TEKTOHUUECKHX, JIUTOJIOTHUECKUX, MeTamopdu-
YECKUX, MarMaTHYeCKHX, METaCOMATHYECKHX, MHHEPAJOIMYECKHX, TI'€OXHMMHYECKHX, KOM-
TUICKCHBIX TeO(PU3UUECKUX, A9POKOCMUYECKUX JTAHHBIX, TaHHBIX TUCTAHIIMOHHOTO 30HAMPOBA-
HUS (CITyTHUKOBBIX JAHHBIX).

KiroueBble ci0Ba: 30Ha COYJICHEHHUS, IEPCIICKTUBHBIC yYaCTKH, (aKTOPHI BBISBIC-
HHsL, IOUCKOBAsi MOJIEIIb, T€0JIOTO-IIPOTHO3HAs OLIEHKA.

46



GEOLOGICAL AND FORECAST FACTORS OF DISCOVERY OF PROMISING
AREAS AND A NEW TYPE OF MINERALIZATION IN THE ZONE OF CROSSING
THE MUROVDAG-AGDAM RIDGES

M.I.MANSUROV
SUMMARY

The article considers the factors of geological forecasting of promising areas and the
discovery of new ore types at the intersection zone of the Murovdag-Agdam anticlinories. It
was determined that in order to compile a search model for the discovery of promising areas
and new types of ores, the factors for identifying zones of changes based on structural-
formational, tectonic, lithological, metamorphic, magmatic, metasomatic, mineralogical, geo-
chemical, integrated geophysical, acrospace data, remote sensing data (space data) are consi-
dered basic.

Keywords: intersection zone, promising areas, detection factors, search model,
geological forecast estimate.
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BUOI'EOXUMHUYECKHUE OCOBEHHOCTH KAIIMAJIMHCKOI'O
MEJHO-IIUPPOTUBHOBOI'O MECTOPOXIEHUA
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sokrat.paleo@rambler.ru

OO0Hum u3 pakmopos, onpedenarowux 8apbUpPoOSarHUe COOEPHCAHULL IIeMEeHMO08 8 pAac-
MUMenTbHOCIU ABNIACMCA UX cucmemamuieckoe nonodicenue. DPakmopom, IUAOUWUM HA CO-
0epAHCAHUsL INEMEHTNOB, MAKIHCE AGTAIOMCA 2OPHbIE NOPOObl, HA KOMOPLIX NPOUSPACMAIOM PAC-
menus. Hauborvuiee uucio snemenmos, ¢ MAKCUMATbHLIMU COOEPHCAHUAMU, HAOTI00aemcs 6
MPASAHUCTNON PACMUMETLHOCIU MEOHO-NUPPOMUH08020 Mecmopodicoerus. CyuecmeeHHbIM
Gaxmopom, onpedenAouUM KOHYEHMPAYUIo XUMUYECKUX INEMEHMO8 6 pPACHUmenbHOCU
(Kycmaphuxogoti, opegecHoll), AGIAIMCA NOUEEHHO-2eOXUMUYECKUe YCI08Us NPOU3PACTHAHU
pacmenuii. Ananus Kodpuyuenmos noznowenus NOKA3vIeaem Ha OONLULYIO 3ABUCUMOCHIL
xXapakmepa no2nowenus om co0epicanus INeMeHmos 6 nousax. B zasucumocmu om cooep-
HCANUA XUMUYECKUX DTIEMEHINO8 8 NOUBAX, bIAGNEHbL UX OCOOEHHOCIU NONOWEHUS MPABAHU-
CMbIMU, KYCIMAPHUKOBLIMU U OPEBECHLIMU PACTHEHUAMU.

KiroueBble ciioBa: PACTUTCIIBHOCTD, XUMHUYCCKUC 3JICMCHTBI, TOYBCHHO-TCOXUMUNYICC-
KHC yCJIOBUSL, MCAHO-ITUPPOTHHOBOC MECTOPOIKICHHC, KOS(l)(l)HL[I/ICHTLI TIOTJIOIICHUA.

KanmannHckoe MeCcTopoKIeHHe pacionokeHo B npeaenax Kuxux-Kbi-
3BUIJAPUHCKON METaJUIOTEHUYECKOM 30HBI, B I0SICE PE3KO PACUICHEHHBIX
CpeIHUX Trop. BBICOTHBIE OTMETKH MECTOPOKJIEHUSI BapbUPYIOT Ha 3araJHOM
¢nanre ot 1100 go 1800 M, Ha BoctouHoM ¢ianre — ot 1400 mo 1800 m. Ot-
HocutenpHoe npesblilieHne coctasisger 200-400 m. CkioHBI TOp U OTPOrOB
KpyThie (65-70°), CHIIBHO M3pe3aHbl U pacwieHeHbI mpuTokamu pek Caratop,
Pyxran-Jlepe, Kaumano, M.bynannsir u np. bacceiiHbl 3TUX peK OTACIICHbI
JpyT OT apyra otporamu ['J1aBHOTO BO/I0pa3ieabHOrO XpeoTa.

Ponnuky, nuraronme pexku, B BOJAOPA3ACIbHON U IPUBOIOPA3LACIBHOU
YacTAX MPUYPOUYEHBI K BEPXHE- U HUKHEIOPCKUM OTIOXeHUsAM. [Iutanue pon-
HUKOB B 3TOM 4acTu pallOHa HOCUT MECTHBIM XapakTep U UX J€OUT HaXOAUTCA
B MPSMOI1 3aBUCUMOCTH OT aTMOC(EpHBIX 0CcaaKoB. TeppuTopus Oorata Takxe
U TI0JI3€MHBIMU TPELIMHHBIMU BOJAMHU.

B npenenax KaiManuHCKON pyJOHOCHOM IUIOLIAIM BBISABJICHBI 2 pyI0-
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HocHbIE 30HbI — KexHamsananckas u Kanmanunckas. Pynnbie 30HbI XapakTepu-
3yIOTCSI THAPOTEPMAIBHO HM3MEHEHHBIMH CHJIBHO TMEPEMSITBIMU IE€CYaHO-
[JIMHUCTBIMU TIOPOJIaMU FOPCKOTO BO3pPAcTa, CONMPOBOMKAAIOIIMECS MPOXKHUIKO-
BO-BKPAIUICHHBIMH PYyJIaMU KBaPI-XaIbKOIMHPUT-TUPPOTHHOBOM (HOpPMAIIHH.

KanmanuHckas pylnoHOCHas 30Ha MpUYypoYeHa K pa3pbIBHOMY Hapyllie-
HUIO B30pPOCO-HAJIBUTOBOTO TUIA. BMEIaromumMu opoiaMu SIBJISTFOTCS TJIMHU-
CTBI€ CIIAHIbl YEPHOTO 1IBETa C TOHKUMHU MPOCIOSMU MEJIKO3EPHUCTBIX IMecya-
HUKOB. COCTaB MUPPOTUHOBBIX PYJI XapaKTEPU3YETCs CICAYIOIIMMU MHUHEpPa-
namu: nuppotuH — 60-75%, nmuput — 8-10%, xansronuput — 1-7%, canepur —
1-5%, mapkasur — 1-2.5%, apcenonupur — 1-3%, kobanbtun — 1-2%, raneHuT
— 1-2%, xmopur 5-7%, kBapu — 5-15%. V3 BTOpUYHBIX MUHEPAIOB MPUCYTCT-
BYIOT JINMOHHT, MaJaxuT, XaJIbKO3WH, OapuT. PymHbBIE Tena 1Mo CKJIOHAM Top
SKPAHUPYIOTCS 3HAYUTENIbHOM TONIIEeH ocaJouHbIX nmopoa. OaHako u3-3a 3Ha-
YUTEILHOW KPYTU3HBI M APO3HOHHBIX IMPOIIECCOB HEPEAKO OOHAKECHBI KOpPEH-
HbIE TIOPOJIbI C BBIXOJIAMU THAPOTEPMATBHO U3MEHEHHBIX, 0’KEIE3HEHHBIX, OK-
BapIIOBAHHBIX MOPOJI C MATAXUTOM, KaJIbIIATOM U JAPYTUMU TUTIOTEHHBIMUA MHU-
HepajaMu.

Ha ckionax rop B yCIIOBHSIX TEIUIOIO KJIMMAaTa C JOCTATOYHBIM YBIaX-
HEHHEM pa3BHUTHI LIUPOKOIMCTBEHHBIE Jieca U3 Oyka, ayOa, rpaba, kieHa. Pac-
MIPOCTPAHEHBI OYKOBBIE Jieca ¢ MOJIECKOM M3 MANOPOTHUKA, €KEBUKU, OY3HUHBI,
ponoaeHapoHa. TpaBsSIHUCTBIN MOKPOB OTIMYAETCA T'YCTOTOM M pazHooOpas3u-
eM. B 3TuxX ycrnoBusix GOopMUPYIOTCS TOPHOJECHBIE Oyphle MOYBHI, MOITHOCTh
koTopeix He mnpeBbimaeT 30 cMm. KopHu JepeBbeB pacroyiokKeHbl B PHIXJIOM
MMOYBEHHOM CJI0€, KOPHEBas CUCTeMa MoBepxHocTHas. [1o GopTam pek mmpoKo
MIPE/ICTaBJICHbl KYyCTaPHUKOBAs PAaCTHTEIbHOCTb, COCTOAIIAS B OCHOBHOM W3
3apocieil exXeBUKU U pojoeHipoHa. KopHu aepeBbeB, KyCTaApHUKOB U TPaBbl
OILJIETAIOT HETIOCPEICTBEHHO KOPEHHBIE TTOPOIBI.

I'eoxumuuneckyro 0OCTaHOBKY B pailoHE CO3Aal0T COAEpKAHUS DIEMEH-
TOB B PYJHBIX 30HaX M BMemnaromux nopojaax Kuxux-KeBeuigapuHckoi me-
TaJUIOTeHUYECKON 30HBI. OTJIOXKEHUS 3TOM 30HBI XAPAKTEPU3YIOTCS BBIIIE-
kiapkoBeiMu cojepxkanusamu Cu(1,5KK), Cr(0,9KK), Pb(3,6KK), Zn(1,3KK),
V(1,4KK) wu HmxkeknapkoBeiMu coaepxkanusmu  Ni(0,6KK), Ti(0,60),
Co(0,5KK) (A.Cynrtano, J.baiipamanu6eitnm). B mecyaHO-TIIMHUCTBIX CIIO-
wenusax Karmano-XKuxuxckoro pyaHoro Teia BBIIEKIAPKOBBIMU COZAEpIKa-
Husmu BeIesitorest Pb(1,6KK), oxonoxmapkoseivu V(1,1KK), Co(0,9KK) u
HmwxeknapkoBbimu — Zn(0,7KK), Co(0,4KK), Cu (0,8KK), Ni (0,3KK).

Cyl1iecTBeHHOE BIUSHUE HA TEOXUMHUYECKYI0 OOCTAaHOBKY OKa3bIBaeT CO-
nepxkanust Cu, Zn, Pb B pyIHBIX 30HaX M BMEMIAMOIIUX Mopojaax Kammanus-
CKOTO MECTOpOKIeHUs. PynHas 30Ha XapaKTepu3yeTcsl BBIIEKIAPKOBBIMH CO-
nepxkanusimu Zn (16,6-36,5 KK), Cu(174,0-179KK), PB(22,5KK). B Bmemiato-
IUX TOPOJIax BHIMICKIAPKOBBIE cojiepkanus oOHapyxkenbl y Zn (4,7KK) u
Cu(34,4KK), conepxanus Pb Huke 4yBCTBUTEILHOCTH aHAIIN3A.

Ha mecropoxaenun ObutM U3ydeHbl TpaBsHUCTAs (MAOPOTHUK, POMaIIl-
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Ka), KyCTapHUKOBasi (poJOACHAPOH), npeBecHas (Oyk, Oepesa, ojibxa) pacTu-
TEBHOCTH, a TAK)Ke MXH U OMaJl. B ApeBecHbIX BUIaX PACTUTEIHLHOCTH OBUIH
M3YYEHBI JINCThS, BETKA U KOpa.

CpaBHeHHME CpeIHUX COACP)KAHUU HIIEMEHTOB B TPaBSIHUCTOW pPACTH-
TEJIbHOCTHU BBISIBUJIO CYILIECTBEHHYIO KOHIEHTpauuio B nanoporuuke Cr (B 2,6
pa3), Cu (1,4) u Pb (1,5), B manmopoTHUKE TaKKe C HE3HAYUTEIHHBIM MTPEHMY-
niecTBoM conepxkarcs Ni u Zn. B pomanike 6osbiiie KoOaibTa.

['eoxuMuYecKre CIEeKTPhI AIEMEHTOB HAIISIHO MJLUTFOCTPUPYIOT aHAJIO-
TMYHOCTh MHTEHCHUBHOCTU KOHIIGHTpAI[MM 3JIEMEHTOB B MAlOPOTHHUKE U PO-
Maike. MakCUMaJIbHOM KOHUEHTPALMEN BBIAECISAETCA LIMHK, MUHUMAJIbHBIA —
xpom. IIpu aTom 3a uckiouenuem Co, HauOoObIIAsS KOHIICHTPAIUS STUX dJie-
MEHTOB OTMEYAeTCs B IMAalOPOTHHKE, OCOOEHHO B pomaiike. buoreoxummue-
CKOIl OCOOCHHOCTBHIO TPAaBSHUCTOM PACTUTENBHOCTH B LIEJIOM SIBJISIETCSI BBICO-
kasg O6uoreHHocts Cu, MpeBbIIIAONIast OOUIYI0 OMOT€HHOCTh PACTUTEILHOCTH
cymu B 1,3 pa3. buorennocts Cr (B 2,4 pa3s), Co (3,9), Ni (1,3), Zn (3,3) u Pb
(4,1 pa3) ycrymaroT 001eil OMOreHHOCTH PACTUTEILHOCTH CYIIIH.

KycrapHukoBas pacTUTEIbHOCTh MpPEJCTaBICHA POJOJCHAPOHOM, B KO-
TOPOM OTACIBHO W3YYCHBI JINCThS W BETKU. AHAIU3 CPEIHUX COACPNKAHHIMA
3JIEMEHTOB TOKa3ajl, YTO BETKU POJOJECHAPOHA XapaKTepU3YIOTCS MOBBIIICH-
HeiMu coaepxkanusimu Cr (B 5,6 pas), V (2,5), Cu (6,3), Zn (3,5) u Pb (B 2,4
pa3). Ha ocnoBanuu kpurepreB CTbIOJIEHTA 3TH OTIUYMS SBJISIOTCS CYILECT-
BEHHBIMH. B BeTkax poJoJeHIpOHAa TaKke HaOIIOJAIOTCSl MOBBIIICHHBIC CO-
nepxxkanust Co (B 1,3 pa3), HO pa3HUIIA B COJIEPKAHUSAX HE CYIIECTBEHHA.

5 . Ca
Cu In L -2

Puc. 1. 'eoxumuueckue CeKTphl 371EMEHTOB B TPABSIHUCTONH PaCTUTENbHOCTU!
1- manopoTHUK, 2-poMaliKa

['eoxuMHUecKre CIIEKTPBI JJIEMEHTOB B POJIOJICHIPOHE MOKA3hIBAIOT aHa-
JIOTUYHOCTh MHTEHCUBHOCTH KOHIICHTPALIUU 3JIEMEHTOB B OpraHax pacTeHUS:
MakcuMaibHass KoHueHtparus Cu, mMuHUManbHass — OCOOCHHO BBIICISIOTCS
koHuerpauud Cu u Zn, kotopeix 6,4 u 3,5 pa3 Bblllle B BETKaX, COOTBETCT-
BEHHO 110 CPaBHEHHIO C JIUCThSIMU. B JTUCTBAX POIOJACHAPOHA PE3KO YMEHbIIIA-
€TCsl UHTEHCUBHOCTh KOHIeHTpauu Cr, koTopas B 5,6 pa3 HUXKE KOHIIGHTpa-
MM B BeTKaX. bmoreoXxmmmdeckoil 0COOEHHOCTBIO POAOJCHIPOHA (JIUCTHS,
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BETKH) SIBJIICTCSI HU3Kasl 10 CPABHEHHIO C PACTUTEIBHOCTHIO CYIIM KOHIICH-
tpauus Cr(5,9 pasz), Ni(1,9), Cu(1,3 pa3). B To xe BpeMsi B BeTKax OTMEYaeTCs
oonpmas konneHtpamus Cu (4,9 paza) u Ni (1,3 paza). IHTEHCUBHOCTh KOH-
nentpanun Cr B BETKaX JOCTUTACT YPOBHS KOHIIGHTPAIMH B PACTUTEILHOCTH
CYIIIH.

W3 nmpeBecHBIX BUIOB PACTHTEIHLHOCTH OBLIM M3y4YeHBI OYK, rpad, Oepesa,
onbxa. ['eoXMMUYecKHe CIEKTPhI JIEMEHTOB B JIMCThSX, BETKaX M KOpe Jpe-
BECHOU PAaCTUTEIHHOCTHU BBISBISECT MUHUMAIBHYIO KOHIICHTPAIUIO N3YYCHHBIX
AJIEMEHTOB B JIUCThsX. OIHAKO B JIMCTBSX OTMAEIBHBIX BUJOB HAOIIOIAIOTCS
OTIIUYHS B COJICPIKAHUU OTIIEIBHBIX DJIEMEHTOB. TaK, TUCThSI OyKa BBIJCISIOT-
cs1 moBbIIeHHBIMU cojiepkanusimu Cr, Ni, Cu, Zn, rpaba — Cr, 6epessl — Co,
onbxu — Pb. Ilpu 3TOM pasHuIla MEXKAY MAKCUMAIBHBIMU U MUHHUMAJIbHBIMH
COJICPYKAHUSIMU 3TUX AJIEMEHTOB SIBJISICTCS JIOCTOBEPHOM.

BeTku npeBecHOl pacTHTENBHOCTH XapaKTEpU3YIOTCs 00Jiee MOBBIIICH-
HBIMHU COJICPKaHUSIMH 3JIEMEHTOB, UCKJIIOYasi XpoM. B 3ToM oprane pacteHus
HauOonbime cogepxkanus Co, Ni, Cu u Zn ormeuaercst B Oepese. Betku Oyka
XapaKTepu3yeTcs TOBBIIEHHBIM coaepkanuto Cr, onbxu - Pb.

Wy E

Puc. 2. 'eoxumudeckne CIieKTpHI 3JIEMEHTOB B JIUCTHX (1),
BeTBsX (2) u Kope (3) apeBecHOl paCTUTEIFHOCTH

ITo MHTEHCHBHOCTH KOHIICHTPAIIMH 3JIEMEHTOB KOpa 3aHUMAaeT MpoMe-
KYTOUHOE MoJIoKeHHe (puc 2). B a3Tom oprane pacteHusi, Kak B JUCThSIX U BET-
KaxX, MakCHMaJIbHOW KoHIeHTpauuend Bbiaensercs Cu, muHuManbHo — Cr,
npuueM B Kope B 1,4 u 2,3 pa3 Bblllle, UeM B BETKaX U JUCTHSIX, COOTBETCTBEH-
HO. AHaNM3 pacupeneaeHus dJIEMEHTOB B KOPE Pa3IMYHBIX BUOB TIOKA3aJl, YTO
Kopa Oepe3bl BBIACIACTCS MAKCUMAJIbHBIMU COJICPKAHUSIMU BCEX M3YYEHHBIX
areMeHTOB. MuHuMmanbHbiMu cozepkanusmu Co, Cu, Zn u Pb Bwimensiercs
kopa Oyka, Cr u Ni rpaba. Takum 0O6pa3zom, BETKH U KOpa Oepe3bl XapaKTepH-
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3yIOTCsl MakcuMalibHbIMU conepxkanusiMu Co, Ni, Cu u Zn. JIuctes rpadba BbI-
JEJISIFOTCA MOBBIIIEHHBIMU cojiepskaHusiMu Cr u Co. B THCThSIX M BETKAX OJIbXU
Oosplie CKOHIIEHTpHpoBaH Pb u Ni (sucThs). BeTku Oyka XapakTepus3yroTcs
MOBBILIEHHBIMU cofiepkaHusaMu Cr, mucTbs ke — Cu u Zn.

W3ydeHne MX0B U JiecHOTO omnaja (puc.3), Kak U B MPeIbIAyIIUX BUIAX
PaCTUTEIBLHOCTH MOKA3aJI0, YTO MXHU M OIaJl XapaKTePU3YIOTCS MOBBIILICHHBIMU
conepxkanusiMu Cu, HO B OTJIMYMM OT JPYT'MX BHUJIOB, B MXaX W OIaje MHUHH-
MaJIbHbIE COJIEp>KaHUs HAOIIOJAeTCsl Y HUKEIA. | 'eOXMMUYEeCKHUe CIIEKTPHI HJie-
MEHTOB B II€JIOM aHAJIOTMYHbI C HE3HAUUTEIbHBIM OTJIUYHEM B KOHIICHTPAIUIX
OTJIENBHBIX 3JIeMeHTOB. MakcumanbHas koHnentpamus Cu, Pb u Co ormeuaer-
cs B MXax Ha mopojax, Zn u Ni — B iecHoM omajzie, Cr — B MXax Ha JE€PEBBSIX.
[Ipu sTom pazuuia B coaepxkanusax Zn, Cu u Cr cTaTUCTUUECKH HE JOCTOBEP-
Ha.

Cai n ] i cr M
Puc. 3. 'eoxumudeckue cekTpsl 2JIEMEHTOB B MXxe Ha nopojax (1),
nepeBbsix (2), u mecHoM omazne (3)

CpaBHEHHE CpEIHUX COAEpPNKAHUM HJIEMEHTOB B pa3IMYHbIX OpraHax
pacTeHuii MecTOpokIeHusl (MECTHBIN (POH MECTOPOKIEHUS) C PErMOHAIBHBIM
(OHOM B TPaBSIHUCTOW KyCTaPHUKOBOW U IPEBECHOM PaCTUTEIILHOCTHU BBISIBUIIO
aHOMaJIbHBIE COJIEP)KAHUS BCEX M3YYEHHBIX 3JeMeHTOB. Hampumep, anomanb-
Hble cozaepkanus Cr mpeBbIIAlOT peruoHanbHb poH oT 1,8-1,9 1o 26 pas.
BricokoaHOManbHBIE COACPIKAHUSA (60,0-100,0103%), IIPEBBILLIAIOIINE PETHO-
HanbHBIA (poH B 35-60 pa3 cocpemorouensl mo pp. Caratop, Kammano u y
mrTosibHA. MecTHbIl (hoH CO B pacTUTEIBHOCTH MPEBBIINIACT PETHOHAILHBIN B
2,2-45 pa3. Beicokoanomanbsubie conepxkanus (10,0-25,0 — 30,0-35,0'103%),
MPEBBIIAIOITNE pernoHaNBHBIN (oH B 50-175 pa3 oOHapyKeHBI B BETKax Oepe-
3bl. BONBIIMHCTBO aHOMaJbHBIX 3HAYEHUM HAOIIOJAIOTCS B PACTUTEIBHOCTH
pactymeid Hag KanmManuHckod pyaHoil 3oHoM mo p.p. Caratop, Kanmanu u
Mauenii Gynannsir. MecTHbIi ¢oH Ni B paCTUTEIIBHOCTH ‘TPEBBIIIAET PETHO-
HaJbHBIA B 1,6-7,7 pa3 B 3aBUCMMOCTH OT BHJa U OpraHa pacteHus. Bbicoko
aHomanbHbie coaepkanus (30,0-80,0 — 120,0-160,0-10'3%), MIPEBBIIIAIOITNE
pernoHanbHbld B 10-52 paza, oTMeuaroTcsa HemocpeAcTBeHHO Haj Kexnama-
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nanckor u Karvanuackoit pynHbiMu 30HaMu. MecTHbii ¢por Cu B pacTUTEIb-
HOCTH TIPEBHIIIAET PETUOHAIBHEIN B 22 pa3 W MpeACTaBlsieT coOol (akTuue-
CKM aHOMAJIbHYIO 30HY, 3aHUMalolyo okoyio 40% wucciaeqoBaHHOW MIIOMIAH.
Cpenne aHOMalbHBIE COJEPIKAHUS (160,0,200,0-10'3 %), TpeBbIIAIONINE pe-
THOHaJbHBINA B 73-88 pasa, 0XBaThIBaIOT 25% MUIOIIAM MECTOPOKIACHUS. AHO-
ManbHbIe copepkannsi Cu B pacTUTEIBHOCTH HaOmonatotes Hax Kexnamanan-
ckori m KanmManuHckoi pyaHbIMU 30HaMU. MecTHBIH (JOH Zn pacTUTEIbHOCTH
MECTOPOKJCHUSI B 3aBUCUMOCTH OT BHUJA M OpPTraHa pPacTCHHs KOJIeOJeTcs B
npeaenax 50,0-146,5-10°% CpelHEel BeJIMYMHON paBHOU 92,0-10°% u IIPEBbI-
[IaeT peruoHaNbHbIi GoH B 3 pasa, cpenHeanomaibHble cogepxkanus (100,0-
160,O~10'3%), MIPEBBILIAIONINE PETHOHATBHBIA QoH 10 5 pa3, 3aHumaroT 4%
o . BeicokoaHoManbHbIE COJAEPIKAHUS (200,0-300-107%), MpEBBIIIAIO-
e peruoHaibHbIil QoH B 6-10 pas, oOHapyxeHbl TOJIBKO B 5% mpob. Mect-
HbIii pon Pb kome6nercst ot 1,0:10°% 10 4,4:10°% 1 B cpeHEM He MpeBbILIa-
er 2,5:10°%. D10 COJIep>KaHUE TMPEBbIIIAET peruoHaNbHbIN QoH B 1,8 pa3 u
COOTBETCTBYET HHM3KOAHOMAJbHBIM COJiepKaHUsIM. BblcOkOaHOMabHBIE CO-
nepxanns (20,0-50-10°%) o6HapykeHsl B 4% mpo6 M MPEBBIMIAIOT PErHO-
HaIbHBIA QoH B 14-36 pa3. B equanuHbIX npobax conepxanue Pb mocrurator
250:107%, uro B 173 pa3 BbIIlIE PErHOHAIBHOTO (OHA. AHOMAIIbHBIE OPEOJIbI
Pb coBmamarT ¢ aHOMaJIBHBIMU OPEOJIAMH, BBISIBJICHHBIX 110 JPYTHM 3JIEMEH-
TaM.
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KASMALA MiS-PIRROTIN YATAGININ GEOKiMYOVi XUSUSIiYYOTLORI
S.A.ISAYEV, A ML.ISMAYILOVA
XULASO

Bitkilordo kimyavi element miqdari toraddiidlorini toyin edon osas amillordon biri, on-
larin sistematik voziyyetidir. Elementlorin miqdarina tosir edon amil, homginin siixurlardirki,
onlarin iizorinds bitkilor hoyat stiriirlor. Maksimal miqdara malik olan on yiiksok say mis-
pirrotin yataqlarinin ot bitkilorine monsubdur. Kol, oduncaqli bitkilordo kimyavi elementlorin
konsentrasiyasini miioyyonlosdiron on osas amil onlarin hoyat siirdiiklori torpaqg-geokimyovi
soraitlordir. Udulma omsallarinin tohlili udulma prosesinin torpaqlarda olan kimyavi element-
lorin miqdarindan asili olmasinin gdstorir. Isda torpaqlarda kimyovi elementlorin miqdarindan
asilt olaraq, ot-kol-oduncaqli bitkilor lizro udulma xiisusiyyatlori agkar edilmisdir.

Acar sozlor: torpaq, bitki, kimyovi elementlor, mis-pirrotin yatagi, udma omsali, tor-
paq-geokimyovi sorait.

BIOGEOCHEMICAL FEATURES OF THE KATSMALI
COPPER- PYRRHOTITE DEPOSIT

S.A.ISAEV, AM.ISMAILOVA
SUMMARY

One of the factors determining the variation in the content of elements in vegetation is
their systematic positions. The factor influencing the content of elements is also the rocks on
which the plants grow. The largest number of elements, with maximum concentrations, is ob-
served in the herbaceous vegetation of the copper-pyrrhotite deposit. An essential factor that
determines the concentration of chemical elements in vegetation (shrub, woody) is the soil-
geochemical conditions for the growth of plants.The analysis of absorption coefficients shows
an essential dependence of the nature of absorption on the content of elements in soils; their
peculiarities of absorption by herbaceous, shrubby and woody plants have been revealed.

Keywords: vegetation, chemical elements, soil-geochemical conditions, copper-pyrrho-
tite deposit, absorption coefficients.
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HIDROGEOKIMYOVI MONITORINQIN MAHIYYOTINO DAIR

S.A.ISAYEYV, I.LF.QULIYEV, 8.A.MIiRZOYEV, G.N.HUSEYNOVA
Bak: Doviat Universiteti
ilgar.guliyevi@gmail.com

Hidrogeokimyavi monitoring dedikda, texnogen hidrogeokimyavi anomaliyalarim amala
golmasina va inkisaf dinamikasina hidrogeokimyavi vaziyyatin giymatlondirilmasi va prognozu
basa diisiiliir. Osas maQsad ekosistemlorin optimal faaliyyat saraitlorinin yuksaldilmasinin
tomin olumas iigiin yeralti sularin keyfiyyatinin saxlanilmasi vo sabitlagdirilmasidir. Qiymat-
londirmanin baslica meyari ekosistemlarin foaliyyatinin optimallasdirilmasidir.

Acar sozlor: hidrogeokimyavi monitoring, texnogen hidrogeokimyavi anomaliyalar,
hidrogeokimyavi prognoz

Diinya elmi odobiyyatinda monitoring problemlorino goro nosr islorinin
tohlili gdstorir ki, biz elmi-sahoavi monitoringls tizlosirik, o, miioyyon saho elm-
lari ilo garsiya qoyulan mogsod vo masalolari reallagdirir. Sonuncular otraf mii-
hitin ayri-ayr1 torkib hissalorini dyronir. Ona gore do bir-biri ilo alagesi olma-
yan iqlim, hidroloji, hidrogeoloji, ekoloji monitoring, litomonitoring va s. mov-
cuddur. Lakin biotexnosferin, V.I.Vernadskinin neosferinin riiseymi kimi,
miiasir dovriinds insanin atraf miihitls qarsiligli miinasibotlorinin optimallagsma
probleminin halli, yalniz biotexnosferin monitoringi soviyyoasindo miimkiindiir,
onun elementar 6zoklorindan biri ekosistemdir - burada iss insan moarkozi yer
tutur. Biotexnosferin monitoringinin osas istigamoti ekosistemlorin foaliyyat
soraitlorinin optimallagsmasidir; osas istiqgamaoti ekosistemlorin foaliyyat soraitlo-
rinin optimallagsmasidir; osas moqsod — hom biitovliikdo diinya tosorriifatinin,
hom do ayriliqda gotiiriilmiis 6lkonin iqtisadiyyatinin effektivliyinin yiiksaldil-
mosi, nohayatds is9, insan comiyyatinin inkisaf goraitlorinin yaxsilagdirilma-
sidir. Biotexnosferin monitoringinin forqli cshati onun kompleksliyidir. O,
ekoloji-geoloji (o climlodon, ekoloji-hidrogeoloji) todgigatlarda sistem yanas-
manin istifadasi olmadan alds edils bilmaz.

Biitiin bunlar gostorir ki, biotexnosfer, aslindo miirokkob multisistemdir.
Biotexnosfer — Yerin biosferinin vaziyyatini oks etdirmakls, texnogen amillorin
cox boylik tosirlori zamani formalasan soraitlordir. Beloliklo, biotexnosfer
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global istehsalat — texniki sistemdir. Onu togkil edon sistemlor sirasina at-
mosfer, soth vo yeralt1 hidrosfer, litosfer aiddir ki, onlar ayri-ayr1 ekosistemlor
tiglin zoruri, yaxud daxili mihitdir. Buradan aydin olur ki, biotexnosferin mo-
nitoringi bir-biri ilo alagoali sistemlorin monitorinqinden yaranir (sokil 1). Ona
gbro do biotexnosfer monitoringinin biitiin ndvlorinin inkisafi qarsiliql niifuz
etmoyo yonoldilmisdir. Biotexnosferin monitoringinin tigiincii xiisusiyyoti onun
galan novlorinin ekoloji monitoringinds tabegiliyidir ki, bu da mogsadin oldo
edilmosindos yuxarida gostorilon istigamatlonma ilo sortlonir.

Biotexnosferin monitoringi sistemindo hidrolitomonitoring xiisusi yer
tutur, o, bir ¢cox todqiqat¢ilar torofindon yalniz miihondisi geologiya movqelo-
rindon sorh edilir. Lakin fiziki mahiyyatino goro litosferin monitoringi pedoloji
va hidrogeoloji monitoringdon ayrila bilmoz, ¢linki torpaq vo yeralti sular li-
tosfer siixurlari ilo qarsiligl slagodadir. Ona goro do hidromonitoring torpaq-
larin, stixurlarin va yeralti sularin voziyyastinin prioritet gostaricilorinin doyis-
molarine ovvalcodon planlasdirilmis tokrarlanan miisahidslor sistemi kimi, bu
dayismalorin mokan vo zaman iizro qiymetlondirilme proqnozu va istigamat-
lonmis idaro olunma sistemi kimi toyin edilir. Buradan hidrolitomonitoringin
0z-0ziinli togkil edon kompleksliyi onun ii¢ néviiniin (pedoloji, miihondis-
geoloji vo hidrogeoloji) vohdotindadir (sokil 1).

BIOTEXNOSFERIN
MoNITORING]

i L] HonsomgioN HIDROLITOMONITORING l
I I Y
Padols
oot | [ moenna ||| e |
yd
MOhendis-geolo]
monitoring

Sok. 1. Biotexnosferin kompleks monitoringinin sxemi (EmenbsHoB, 1994)

Osason kecon oasrin son 30-cu illorindon baglayaraq insanin miihondis -
tosarriifat foaliyyati noticasindo kondisiyali (keyfiyystli) vo ilk névbads sirin
yeralt1 sularin ehtiyatlarinin azalma templorinin artmasi ilo olagodar hidro-
geoloji monitoringin oshomiyyoti xeyli yiiksoldi. Sudan istifadonin hor 10 ildon
bir 20-25% artmasi (axint1 sularin atqilarinin da artmasi soraitlorindo) - bu, bir
sira inkisaf etmis Olkolordo, 6z Olciistino goro, borpa olunan su resurslariin
hacmins yaxinlagir - suyu Yerin mithiim energetik vo xammal resurslari ilo bir
siraya qoydu. Molum oldugu kimi, keyfiyyetli yeralt1 sularin ehtiyatlarinin
azalmasi, hom intensiv su ¢ixarilmasi (hidrodinamik soraitlorin pozulmasi),
hom do onlarin ¢irklonmaosi (geokimyavi voziyyatlorin pozulmasi) naticosindo
bas verir. Ona goro do hidrogeoloji monitoring iki bir-birile qarsiliql slagali
sinfa parcalanir - hidrodinamik va hidrogeokimyovi monitoring.

Beloalikla, artiq 1970-ci illorde biotexnosfer monitoringinin osast iglonib
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hazirland1 vo onun reallagsmasi baslandi. Lakin onun yaradilmasinda hidrogeo-
loglar lazimi doracados istirak etmadilor. Ona goro do ¢ox miihitli monitoringds
yeralt1 sularin global monitoringi 6z oksini lazimi dorocodo aldo edo bilmadi.
Monitoring konsepsiyast baslangicda onun horfi monasinda otraf miihitin
voziyyatinin uygun (o climlodon hidrogeokimyavi) gostoricilorinin doyismo-
lorinin «islonilmasi» kimi inkisaf edirdi. Lakin bu baxis 1970-ci illorin sonuna
boyiik doyisikliklora ugradi. 1970-ci illorin global monitoringi haqqinda diinya
alimlorinin baxiglarini imumilogdiron nazari moaqalslorin birinds (M3pasis,
1978) geyd olunur ki, «monitorinq adi1 altinda tobii miihitin voziyyatino mii-
sahidolorin magsaodydnlii programi basa diisiiliir.

«Monitoring antropogen doyismoloro misahidolori, onlarin giymotlon-
dirilmasini va prognozunu, tosir manbalarinin agkar olunmasini vo antropogen
doyigsmolorin prognozunu, bu doyismoalorin monbalaorinin vo soboblorinin agkar
olunmasini daxil edir».

Yeralt1 sularin ¢irklonmosinin artmasi ilo slagodar olaraq monitoring ide-
yalar1 hidrogeologlarin digqgetini calb etdi, onlar1 avvalca boyiik transformasiya
olmadan qobul etdilor. Sonralar hidrogeoloji monitoring problemlari bir ¢ox
Umumittifaq vo Beynolxalq konfrans vo simpoziumlarda miizakirs olundu.
1983-cii ildo hidrogeoloji monitoring probleminin golocok inkisafi tigiin x{isusi
jurnal «Ground water monitoring review» yaradildi ki, onun sohifalorinde miix-
tolif sonaye saholorinin inkisaf etdiyi rayonlarda monitoringin osaslandirilmasi
masalalari miizakirs olunurdu.

Hidrogeokimyovi monitorinq dedikdo, texnogen hidrogeokimyovi ano-
maliyalarin amologolma vo inkisaf dinamikasina tokrar olunan, ovvalcadon
planlasdinlmis hidrogeokimyovi miisahidolor sistemi, hidrogeoloji strukturlar,
yaxud onlarin elementlori daxilinde hidrogeokmiyovi voziyyatlorin doyigsmasi-
nin gqiymotlondirmo vo prognozu, onlarin istiqgamatli idaro olunma sistemi kimi
basa diisiilmalidir. Belsliklo, hidrogeokimyavi monitoringin asas maqgsodi —
ekosistemlorin optimal foaliyyat soraitlorinin vo hor bir 6lkonin, biitévlikdo
diinyanin tobii-tesarriifat kompleksinin effektliyinin yiiksaldilmasinin tomin
olunmas1 {i¢iin yeralt1 sularin keyfiyyotinin saxlanilmasi, yaxsilagdirilmasi vo
sabitlogdirilmasidir.

Prioritet hidrogeokimyovi gostoricilor iizro molumatlarin permanent
bankinin yaradilmasi texnogen amillorin, axint1 sularin nozarotds olan inqredi-
yentlorinin spektrinin vo fiziki-kimyovi xassolorinin, ¢irklonmis atmosfer ¢o-
kiintiilorinin va soth sularimin prioritetliyinin doyismasi ilo dikts edilir. Sonaye
vo kond tosorriifat1 istehsalinin néviindon vo asas inkisat meyllorindon, totbiq
olunan texnologiyadan va tullantilarin tomizlonmo daracasindon asili olaraq
texnogen amillorin vo hidrogeokimyavi gostaricilorin shomiyyoti doyisir. Tod-
qiqatlar gostarir ki, sanaye istehsalinda gostarilon doyismalori toxminan hor 5-6
ildon bir bas verir. Kond tosorriifat1 regionlarinda belo dovrilik becarilon bitki-
lorin novii vo aqrotexnikasi, glibralorin, pestisidlorin, defoliantlarin vo desi-
nantlarin verilmosinin texnologiyasi ilo sortlonir. Buradan belo ¢ixir ki, hid-
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rogeokimyovi gostaricilor iizro molumatlar banki yuxarida qeyd edilon dov-
riliyin nozare alinmasi ilo dovri olaraq tozalonmalidir.

Tobii hidrogeokimyovi voziyyetlora yol verilon vo miinasib (mogbul)
texnogen tosirlorin hadd saviyyasinin qiymatlondirma masalasi hidrolitosfera
texnogen tozyiqin artmasi ilo olagodar yaranmisdir, bu zaman bir sira region-
larda monfi donmoz naticolor qeyd olunmusdu. Belo naticalor ekoloji tarazligin
boyiik pozulmalarina gotirib ¢ixarir. Bununla olagodar belo qiymatlondirilmo-
nin bas meyar1 ekosistemlorin faaliyyotinin optimalligidir. Texnogen hidrogeo-
kimyovi anomaliyalarin formalasma ganunauygunluglarinin dyronilmasi tobii
texnogen sistemlorin miixtalifliyi, onlarin formalagma amillorinin vo yoxlanilan
hidrogeokimyovi gostoricilorin doyison prioritetliyi iiziindon permanent tipli
masalalar sirasina aiddir.

Hidrogeokimyovi monitoringo daxildir:

- monitoring obyektinin ayrilmasi;
- monitoring obyektinin ¢irklonmodon tobii miidafiosinin asaslandirilmast;

- texnogen su horizontunun omologolmo miimkiinliiyliniin monitoringin po-
tensial obyekti kimi qiymotlondirilmaosi,

- texnogen hidrogeokimyovi anomaliyalarin formalagsma meonbolorinin vo
amillorinin askar olunmasini va tosnifati;

- yoxlanilmaya mansub osas fiziki-kimyavi vo biokimyovi gostoricilorin ayril-
masi,

- movcud soraitlor liclin an tipik vo yoxlanilmaya monsub hidrogeokimyovi
anomaliyalar omolo gotiron kimyovi komponentlor spektrinin (toplusunun)
ayrilmast;

- rejim hidrogeokimyavi miisahidslorinin aparilmast;
- quyularin miisahide sobokesinin vo hidrogeokimyavi simnaqalmanin dovrili-
yinin asaslanidirlmast;

- monitorinqds istifado olunan yoxlama-o6l¢ii cihazlar sisteminin osaslandiril-
mast;

- rejim hidrogeokimyavi miisahidalorinin aparilmasi va s.

Tabii hidrogeokimyovi vaziyyatlorin giicline gore miixtalif texnogen ho-
yocanlanma monbolari kimi sonaye vo kond tosorriifati istehsali, miiasir urba-
nizasiya ¢ixis edir. Gliclii gqlobal-regional soviyysli texnogen monbolora dag vo
neft-qaz ¢ixaran, neft-kimya, kimya, metallurgiya sonayesi (urbanizasiya ilo
uzlagsmagqla), kond tosorriifati (intensiv okingiliklo) monsubdur. Regional-lokal
soviyyali monbolor kimya, metallurgiya, energetika sonayesi ilo, lokal soviyya -
masinqayirma, metal emali, yeyinti sonayesi, sonaye, heyvandarliq vo qusgu-
lugla tomsil olunmusdur:

Hor hanst saviyysli hidrogeokimyavi monitoring obyektlorinin tobii mii-
dafio gabiliyyatinin qiymetlondirilmasi onun reallagmasinin birinci morholosi-
dir. O, texnogen hidrogeokimyovi anomaliyalarin ayri-ayri tobii formalagma
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amillorinin ohomiyyatinin doqiqlosdirilmasi, aerasiya zonasinin, ¢irklondirici
komponentlarin akkumulyatoru va yeralt1 sularin tokrar ¢irklonmasinin poten-
sial monboyi kimi giymoatlondirilmoasi, quyularin vo ayri-ayri reprezentativ po-
ligonlarin miisahido sobokasinin optimallagmasi {igiin osas kimi xidmot edir.

Sulu horizontun omologolmo miimkiinliiyliniin monitoring obyekti kimi
qiymatlondirilmasi adaton sonaye-urbanizasiyali zonalar {i¢iin vo iri su anbar-
larinin vo suvarma sistemlorinin tikintisi vo istismari1 soraitlorindo kond tosor-
riifat1 regionlan {i¢iin aparilir. Belo horizontlarin sular1 oksor hallarda miihondis
qurgularinin 6ziillori vo fundamentinin materiallarina yiiksok dagidiciligla forqg-
lonir. Ona goro do texnogen su horizontlar1 rejim miisahidolori hidrogeokim-
yovi monitoring sistemindo xiisusi yer tutur.

Texnogen hidrogeokimyovi anomaliyalarin prioritet menbalorinin va
formalagsma amillorinin agkar edilmosi vo tosnifati hidrogeokimyavi monito-
rinqgin biitiin ndvbati pillolorinin asaslandirilmasi ti¢iin miithiim shomiyyat kasb
edir. Onlar regional vo lokal rejimomalogotiron amillorin, iglim vo hidrogeoloji
monitoringin molumatlarinin, sonaye vo seliteb, kond tesorriifati zonalarmin
doqiq yoxlanilmasi, regionun iqtisadi inkisafinin perspektiv plani osasinda apa-
rilir. Bu zaman asagidaki gostoricilore xiisusi diggoat verilmasi vacibdir: 1) ¢irk-
lonmo monbalorinin mokan miinasibatlori, onlarin foaliyyatinin dovriliyi vo ho-
yacanlandiran horakatin (tesirin) soviyyasi; 2) hava miqrantlarinin texnogen
hidrogeokimyovi anomaliyalariin mokan voziyyatini toyin edon ayri-ayri iq-
lim amillorinin shomiyystinin qiymatlondirilmasi; 3) ayri-ayri sulu horizont-
larin vo komplekslorin intensivliyinin vo qgidalanma maonbalorinin texnogen
dayismalari; 4) sugétiirmonin dinamikasi - depressiya qiflarinin hiidudlarinda
aerasiya zonasinin Slgiilorine vo yeralt1 sularin axin siirotino nozarst edon amil
kimi; 5) su saxlayan siixurlarin va regional su kecirmoyon (suya davamli) qat-
larin tobii vo texnogen filtrasiya miixtolifliyi. Texnogen su horizontunun omalo
golmasinin  miimkiinliiyli halinda formalagsma amillori igorisindo aerasiya
zonasi siixurlariin duz vo litoloji-petrografik torkibi miitloq nozors alinir.

Adoton, prioritet inqrediyentlorin (¢irklondiricilorin) osas hissosi asagi
YVKH metastabil birlosmolordir. Bununla oslagodar olaraq hidrogeokimyovi
monitoring sisteminds boyiik digget yoxlama — 6l¢ii cihazlarinin osaslandiril-
masina ayrilir. Fiziki-kimyovi vo biokimyovi parametrlorin zaman lizro doyis-
konliyi vo bir sira inqrediyentlorin dayanigsiz olmasi onlarin bilavasito quyu-
larin yaninda toyin olunma tolobatini irali ¢okir. Bu iso kifayot qodor hossas-
ligla vo miinasib 6l¢ii xatast ilo saciyyslonon avtonom cihazlarin vo uygun eks-
press - metodlarin totbiginin vacib olmasi demokdir. Bundan basqa inqredi-
yentlorin miirokkob ¢oxkomponentli torkibi yiiksok hassas, yaxsi oks etdiron vo
kifayot qodor asag1 Ol¢ii xotas1 olan stasionar cihazlarin vo metodlarin da totbiq
olunmasini tolob edir. Hidrogeokimyovi sinagalma prosesinds osas diqqot qaz
siaqlarinin, spesifik mikrokomponentlorlo (iizvi birlosmolorlo, agir metallarla,
azot qrupu komponentlori vo s. ilo) girklonmis yeralt1 su sinaglarinin gotiirtil-
mo, konservasiya, nogl etmo vo saxlanilma qaydalarina yonsldilmalidir. Qo-
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yulmus qaydalarin gozlonilmasi fiziki-kimyovi vo biokimyavi proseslorin foal-
lagmast ils alagali naticolorin tohrif olunmalarini aradan qaldirir.

Hidrogeokimyovi monitoring sistemindo inqrediyentlorin miqrasiya para-
metrlorinin toyin edilmosi mogsadilo tocriibo-miqrasiya islori vo laboratoriya
eksperimentlori miithiim yer tutur. Siixurlarin litoloji torkibindon vo Oyronilon
laym hidrodinamik soraitlorindan asili olaraq, onlarin osaslandirilmasi bir sira
moshur islordo verilmisdir (B.A.Muponenko vo s., 1990). Hidrogeokimyovi
monitoringin son marhalalorinds prioritet texnogen amillorin tasiri altinda hid-
rogeokimyovi voziyyatin doyismosinin kompleks qiymotlondirilmasi yo onun
sonraki ¢evrilmolorinin prognozlasdirilmas: yerino yetirilir. Umumilosdirmoa-
larin naticolari, tocriiba-miqrasiya islorinin vo laboratoriya eksperimentlorinin
molumatlari ilo birlikdo (qovusmada) inqrediyentlorin miqrasiyasinin daim foa-
liyyotdo olan modelini (DFM) osaslandirmaga vo texnogen hidrogeokimyovi
anomaliyalarin formalagmasini prognozlasdirmaga imkan verir. Daim foaliy-
yotdo olan modelin miihiim torkib hissosi idaroetmo blokudur. Onun baglica
masalasi monitoring obyektinin idars olunma startegiyasinin hazirlanmasi vo
onun yerino yetirilmosidir. Beloliklo, burada s6hbot idaroolunmanin ekoloji-
geoloji strategiyansinin reallagsmasindan gedir.

Hidrogeologiyanin 6ziiniiidaro strategiyasinin islonib hazirlanmasi zama-
n1 agagidaki miithiim cohatlara diqqget etmak lazimdar:

- yeralt1 sularin ekoloji movqgelordon keyfiyyotinin yaxsilagdirilmas: hamiso
tabii hidrogeokimyavi soraitlorin hoyocanlanma (sapma) manbaolorinin logv
edilmosi ilo aldo edilmir;

- hidrogeoloji soraitlorin bir regionda texnogen doyismolori uzaq regionda
giiclii ekoloji fosadlar yarada bilor;

- hidrogeoloji soraitlorin texnogen doyismalorinin ekoloji naticolori miioyyon
vaxt ke¢dikdon sonra yarana va inkisaf edo bilor;

- izlonilmonin hidrogeoloji parametrlorinin se¢ilmasi ekoloji gdstaricilorlo
olagolondirilmalidir.

Ekoloji-hidrogeoloji idarsetma strategiyasinin hazirlanmasi ekosistem-
lora tosir indikatorlar sistemi yaradilmadan miimkiin deyildir ki, onlar hidro-
geoloji (o ciimlodon, hidrogeokimyavi) soraitlorin doyismolorini oks etdirir.

Oldo edilmis molumatlar gostorir ki, hidrogeoloji monitoring nozariyyo-
sinin tam islonib hazirlanmas1 miiasir hidrogeologiyada ekoloji-hidrogeoloji
istigamotin inkisafi olmadan miimkiin deyildir. O, yeralt1 sularin ¢irklonmoadon
va tiikonmodon qorunma probleminin hallini vo onlarin keyfiyyatco genis so-
viyyadao istifadasini - su resurslarinin kompleks yanagmasi ciddi elmi soviyyado
idaro edilmasini irali siiriir. Otraf miihitin miiasir voziyyati miixtalif sahalor
iizro olan alimlorin giicliniin biotexnosferin kompleks monitoring sisteminin
islonilib hazirlanmasi vo yerina yetirilmasi isinds birlosdirilmasinin vacibliyini
dikto edir. Bu, insanin vo otraf miihitin qarsiliglh olagolorinin optimallasdiril-
masi ti¢iin tasirli yollardan biridir.

60



ODOBIYYAT

1. AmnueB @.I1I. MOHUTOPHHT TOA3EMHBIX BOJ M MX HCIIOJIb30BaHHE B AsepOaiipkaHe Ha
OpoOlIeHHE 3eMelb. OJKOJIOTHYecKas SKCIepTH3a, 003opHast nHpopManus Poccuiickoit
AH. — Mocksa: 1999, - Ne 3, - ¢.53-67.

2. Tomsbepr B.M., I'ozga C.A. I'uaponoruueckue OCHOBBI OXpaHbI MOJ3EMHBIX BOJ OT 3a-
rpsisHeHus. — Mocksa: - Hezpa, - 1984, - 262 c.

3. EmenbssHoB A.I'. KOMIUIEKCHBI T'€O3KOJOIMYECKMM MOHMTOPHMHI. ¥Y4. HOC., -
Teeprck: ['ocynusepcurer, - 1999, -188 c.

4. Wspasnp [O.A. OcymiecTBiaeHre CHUCTEMbl MOHUTOPHHIA 3arps3HEHUs NPUPOAHON
cpenbl. — Mocksa: Jokin. AH CCCP, - 1978, - 1.34, - Ne 3, - ¢.158-164.

5. Kpaitnos C.B., llIserr B.M. I'ugporeoxumus. — Mocksa: Henpa, - 1996, - 464 c.

6. Muponenko B.A., Pymbinun, YuaeB B.K. Oxpana moa3eMHbIX BOJ B TOPHOI00BIBAIOIINX
paiionax. - Jleaunrpan: Heapa, - 1980, - 320 c.

7. IInotaukoB H.U., KpaeBckuii C.A. I'maporeonorndeckue acmeKThl OXpaHbl OKPYKaro-
et cpensl. — MockBa: Henpa, - 1993, - 207 c.

O 3BHAYEHUU T'TMAPOXUMHUYECKOI'O MOHUTOPHUHT A
C.A.-MCAEB, N.®.I'VJIMEB, A AMUP30EB, I H.I'YCEMHOBA
PE3IOME
HOI[ TUAPOTCOXUMHUYCCKUM MOHUTOpPHUHIaM IIOHHUMACTCA CHUCTEMA THUI- POTCOXUMU-
YECKHUX Ha6J'IIOIIeHI/II71 O6pa3OBaHI/HO TEXHOI'CHHBIX THAPOTCOXH- MUYCCKUX aHOMaHHﬁ, OLICH-
K€ " INPOTHO3Y TUAPOIrCOXUMHYCCKOTO COCTOAHUA BHYTPU TUAPOTCOJIOTMYECKHUX CTPYKTYP.
OcHOBHasl 11eJ1b — BbIIEP)KMBaHUE U CTAOWIIM3AIMsI KauecTBa IOA3EMHbBIX BOJ JUI obecrieve-
HUSl YCJIOBUH MOBBIIIEHHOW ONTUMAJIbHBIN I€SITEIbHOCTH 3KOCUCTEM.
KaioueBbie c10Ba: ruiporeOXMMHUYECKH MOHUTOPUHT, TEXHOTEHHBIE THIPOTCOXUMH-
YeCcKHe aHOMaJIMH, TMIPOT€OXUMHUYECKUH IPOrHO3
ABOUT THE IMPORTANCE OF HYDROCHEMICAL MONITORING
S.A.ISAYEV, I.F.GULIYEV, A.AMIRZAYEV, G.N.HUSEYNOVA
SUMMARY
Hydrogeochemical monitoring is understood as a system of hydrogeochemical obser-
vations of the formation of technogenic hydrogeochemical anomalies, assessment and predic-
tion of the hydrogeochemical state within hydrogeological structures. The main goal is to
maintain and stabilize the quality of groundwater to ensure conditions for increased optimal

ecosystem activity.

Keywords: hydrogeochemical monitoring, technogenic hydrogeochemical anomalies,
hydrogeochemical forecast
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FI/II[POTEPMAJII)H])IFI CUHTE3 1 KPHCTAJI.H?JI‘IECKAH
CTPYKTYPA BOI'ATOI'O KAJIMEM JAEJIBXAUEJUTA
K4Na;[Ca,(SisAl,019)(F,Cl),] - H,O
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Boaamwiii kanuem denvxatienum, ¢ cocmasom KyNao[Cay(SisAl,O10)(F,Cl),]-H,0 nomyuen npu
audpomepmanvholl Kpucmanmsayuu cmexaa cocmasa - TNa,O-Al,05-34Si0,.6Ca0:-NaCl-KF - ¢
cpede KOH. Ilapamempuvl pombuueckuti Aueliku onpeoeieHvl HA asmoougpaxmomempe
“APEX-II": a=0,659 (2), 6=2,465 (2), c=0,708 (2) nm., npocmparncmeennas epynna Pn2im.
Pacwugposano kpucmannuueckas cmpykmypa K-oenvxatienuma. Iloxkaszano, umo munepavl
cemeticmea pooesuma-maKOoOHatbOUma no KOAudecmsy Kauus 06pazyiom pso. cuopooenbxaii-
enum-pooe3um-mayHmeuHum-moHmepedrcuanum-oenvxaveium-K-oenvxavenum.

KuaroueBnle cioBa: K-gembxaiienuT, TMApOTEpMATbHBIN CHHTE3, KpUCTaJUIMYecKas
CTPYKTYpa, TeTpa3jpuuecKas CETKa, KPEMHEKHCIOPOIHBIA CIION

Borarelii kanueM JeabXaleNuT MOJYyYeH MPU TUIAPOTEPMATIBLHOU KpH-
CTAJUIM3AaLMU  CHUHTETHYECKOTO CTEeKJIa C OKCUAHOH  (dopmynond —
TNayO-Al,03-34S10,-6Ca0O-NaCl-KF B KOH cpene. [1pu npoBenenuun 3Kcrie-
pUMEHTa YYTCHBI (PAKTOPHI BIUSIONIME HA TIPOIECC CHHTE3a TaKhe KaK: MpH-
polla ¥ KOHLIEHTpALMs paCTBOPUTENICH, TeMIIEpaTypa, COOTHOIIECHUS TBEPABIX
u KUAKUX (a3. Pe3ynbraTel CepUiHBIX HKCIEPUMEHTOB MOKa3bIBAIOT, 4TO K-
JIETbXaUeNIUT KPUCTAIUIM3YETCA B IIUPOKOM TemmepaTypHoM uHTepBajie 180-
250°C B pactBope KOH konuentpamuu 0,1-1 H. ¢ K03 PuUmeHToM 3armoHe-
HUs aBTOKJaBa paBHBIM - 0,8. OmpeneneHbl ONTUMAalIbHBIE YCIOBHSI KPUCTA-
nu3anuu K-genbxaiienura: TeMiepaTrypa 200°C, KoHueHnrtpanus 0,3 H., pacTBOp
KOH, cootHomienue TBepaoH, )Kuakou ¢asel T/%=1/10, BpeMs KpucTaJTU3auu
7 cyTok. JlaHHbBIE PEeHTTeHO(A30BOT0 U PEHTI€HOCHIEKTPAILHOTO aHAIM30B MOKa-
3bIBAIOT, YTO IMOTydeHHbIe KpucTauibl cocraBa - KyNap[Cax(SigAlO19)(F,Cl)]-H,O
SIBJIIFOTCS] CHHTETUYECKMM aHAJIOTOM ITPUPOTHOTO JAeIbXanenTa.

[TapameTpsl poMOnYecKkuil s;fueiku YTOUHMIIU Ha aBTOAU(paKTOMETpe
“APEX-II": a=0,659 (2), B=2,465 (2), c=0,708 (2) aM. 1 Ha TOM *e audpak-
TOMETpPE TOJy4YeH SKCIEPUMEHTAIbHBIN Ha0op Fhyg METOnOM CKaHMpOBaHHS
0/20 (20,2x=70") Ha Mo-m31ydeHns ¢ rpadUTOBBIM MOHOXPOMATOPOM. 3aperi-
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ctpupoBaHo 1550 He3aBUCHMMBIX HEHYJEBbIX oTpakeHui. [lo cucremarnue-
CKHM TIOTacaHHsIM ObLTa YCTaHOBIJICHA IIPOCTPAHCTBEHHAs rpymma Pn2;m. Tpu
YTOYHEHUU CTPYKTYpPbI MCIOJB30BaHbl KOOPAMHATHI aToMoB IenoyHoro Ca-
cuiMKara ruapojaenbxaiienura [1,2]. YTouHeHre 3THUX KOOpAUMHAT aTOMOB U
M30TPOIHBIX TEMIIEPATYPHBIX MOIMPABOK MpHBeo K 3HaueHuto R=0.17. Pa3zno-
CTHBIE CHHTE3bl (y>KE€ HYJEBOH CHHTE3) MO3BOJWIM BBIIBUTH IOJOXKEHUS J0-
MOJIHUTENBHBIX JIBYX MOIIHBIX MUKOB. CHauana STH JBa NMHUKa ObUIM Ompee-
JeHbl Kak cooTBeTcTBYytoMe Mosiekysie HyO. OnHako yrouHeHne KpaTHOCTEH
ATHUX MO3ULUHI MO3BOJIUIIO YCTAHOBUTD, YTO OJMH U3 HUX COOTBETCTBYET aTOMY
kamust (R=12%). Koopaunatel Bcex 0a3MCHBIX aTOMOB U M30TPOITHBIE TEMIIE-
paTypHble momnpaBku (Tab.l) ganee yTOUYHSUIMCH METOJIOM HAaHMMEHbBIIUX KBa-
paroB. OxoHuarenbHblid R ¢akxTop cocrasmuser - 0.05.

Tabmua 1
Koopannarbl 6a3MCHBIX aTOMOB ¢ U30TPONHBIMU TeMIIEPATYPHBIMU
nonpaskamu B cTpykrype KyNa,[Ca,(SicAlO19)(F,Cl);]H,O

X y z Bj
Ca, 0 0 0 0,58
Ca, 0 0,0128 Vs 0,65
Na 0,5102 0,0057 0,2460 0,68
K, 0,7957 0,1551 0 0,82
K, 0,8033 0,3589 0 0,98
K; 0,1309 0,2575 0 0,88
K4 0,4813 0,2574 Vs 0,94
Si; 0,2177 0,1208 0,2184 0,49
Si, 0,2164 0,3939 0,2183 0,52
Sis 0,9628 0,1893 Vs 0,56
Siy 0,9649 0,3219 Vs 0,39
Sis 0,5834 0,1154 Vs 0,35
Sig 0,5835 0,3975 Vs 0,41
0, 0,1400 0,0592 0,2395 0,96
0O, 0,0909 0,4502 0,2313 1,06
05 0,1212 0,1736 0,3149 1,09
Oy 0,0638 0,3488 0,2980 0,92
Os 0,2744 0,1386 0 0,96
Os 0,2407 0,3738 0 0,96
04 0,4423 0,1130 0,3064 1,02
Os 0,4319 0,3836 0,3250 1,06
Oy 0,7256 0,1690 Vs 0,85
Oy 0,7260 0,3452 Vs 0,85
Oy 0,6868 0,0558 Vs 0,91
Oy, 0,6867 0,4564 Vs 0,90
O3 0,9094 0,2555 Vs 0,88
Oy 0,6759 0,4664 0 1,11
Ois 0,6926 0,0446 0 0,99
0,6(H,0) 0,5987 0,2555 0 1,21
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Paccunrannbie paccrosaus Si-0=1.59-1.65A n Al-O=1.64-1.72A no3so-
i paszaenuTsh TeTpadapsl (SiO4) u (AlO4). B pesynbraTe peHTI€HOCTPYK-
TYPHOTO aHAJINM3a YTOYHCH XUMHUYECKHI COCTaB HOBOTO CHIIMKATa M3 CEMEHCT-
Ba ruzapoenpxanennra-K Na,[Cay(SigAl,019)(F,Cl),]-H,O. B crpykrype mep-
HNCHAMKYJISIPHO MapameTpy b depenyroTcss CTEHKH oOpa30oBaHHBIC U3 OKTadl-
poB Ca u Na ciuToii ¢ IByX CTOPOH ABYXAITaKHOM TE€TPadJpUUECKOI CETKOM.
B neonnTononoOHON MycTOTe KPEMHEKHCIOPOAHOTO CIIOS PAcIoararoTcs
aTOMBI KaJIUsI U MOJIEKYJIbI BOJIBI (pHC.1).

5
AN

—

YIRS
Y )Y:

<

8 g

Puc.1. Kpucrannmueckas crpykrypa K-nenpxaiienura —
K4Nay[Cay(SicALO19)(F,Cl),] - H,O

ATOMBI Kanust 00pa3yroT TPU TUTIA KOOPAMHAIIMOHHBIX TOIUAIpoB. Ko-
opauHanuoHHble nmoaudipel K; u K, Tpeximanoynblie TpUroHajabHbIE MPU3MBbI.
B onHOM manke noausapa pacnoiararoTcs MOJIEKYJIbl BOJbl. BOKkpyr aTomoB
K3 MOCTHKOBBIC KHCIOPOJBI U JBE MOJICKYJIBI BOABI 00pPa3yIOT MCKAKEHHYIO
reKCaroHaJIbHYI0 AUNUpaMuay. MexaToOMHbIE pacCTOSHUS B KUK MOJIUAAPAx
K;-0=2.78-3.48; K,-0=2.73-3.65; K3-0=2.95-3.11 A (1a6.2).

Koopaunanuonssiii nommdap atoMoB Ky IByXx11anoyHas TeTparoHalb-
Hast nupamua. [llanodyku pacnonoXeHbl y MPOTHUBOMOJOXKHBIX T'paHel mupa-
muel. Koopnuuamumonnsie monudapel atoMoB Kj, K, u K3 o6o06miast pedpa
CO3JIaI0T CJIOKHBIA MOJMIAPUYECKUA MOTHUB. DTa rpymia CBI3bIBACTCS HIACH-
TUYHBIMU TPYIIIAMHU Y€pe3 BEPIIUHBI 3aHSATON MOJIEKYJIaMU BOJIbI U BJOJIb Ia-
pameTrpa o0pa3yroT LETOYKH.
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MeskaToMHble paccrosinusi (A) B cTpyKTYype

K4Na,[Cay(SicAL,019)(F,Cl)| - H,O

Tabmuia 2

Si -0, =1,6099 Si, -0, =1,6189
- 0, =1,6021 -0, =1,6027
- O5 =1,6503 - Og =1,6310
e =1,6190 - Og =1,6300
(Si; — O)ep =1,6203 (Si—0), =1,6206
(0-0),, =2,6262 (0-0),, =2,6033
Sis -0, =1,6580(2) Si, - Og =1,6580(2)
- Oy =1,56 -0y, =1,56
-0, | =1,6201 -0y, =1,6201
(Si; — O)ep =1,6392 (Si—0), =1,6197
(0-0),, =2,6712 (0-0),, =2,6712
Al - 0, =1,7203 Al, -0, =1,7062
- Og =1,60 - 010 =1,6777
-0y =1,6698 -0y =1,6775
(AL, — O)p. =1,6884 (Al,— 0) =1,6919
(0O = O)gy, =2,7478 (0 = Cay)ep. =2,7447
Cal - O] =2,4205 Cal - Ca2 =3,554
-0, =2,3420 -Na =3,6738
Ca, -0y, =2,3299 Ca, -Na' =3,7928
-0Oys =2,3071 - Si, =3,6503
(Ca—0),. =2,3603 - Si =3,5860
0-Ca;-0 =71,379°-98,926° - Sis =3,7334
Ca, -0, =2,3587 Ca, -Na =3,7025
-0, =2,3288 - Na' =3,8205
-0y, =2,3226 -K, =3,5540
-0y =2,4252 -K, =3,4191
(Ca—0),. =2,3538 - K =3,5540
0-Ca,-0 =82,672-94,208° -K, =3,5540
Ca, -0, =2,7764 - Si, =3,6233
Na -0, =2.9707 - Si,! =3,5540
-0, =2,7170 - Si, =3,6085
- Og =3,0759 - Sis =3,5540
-0y =2,4733 - Sis =3,7356
-0, =2,4897 K, -0, =3,4800(2)
-0y =2,2141 -0, =3,1328(2)
-0y5 =2,3241 - O5 =3,1815
(Na—O),, =2,6301 -0, =3,3421(2)
K, -0, =3,3689 -Oys =2,7841
-0, =2,7327 - Oy =2,8177
- Og =2,9093 (K- 0),, =3,1047
- Og =3,4162 - 0, =3,0420
-0y =2,7805 -0, =3,1168
- Oy =2,8847 - Os =3,0806
(K, - 0)p =3,0678 - Og =2.9575
K, -0p =3,4105 - Oy =3,0869
- Og =3,3649 (K5 — O)ep =3,0662
- Oy =2,7108
- Oy =2,7005
-0y =2,8250
(K4 — Oy =3,1124
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BHenpenne nononHutensHoro aroma Ky M MOeKyisl BOJbI B COCTaB, €
COXpaHEHUEM I1apaMETPOB JJIEMEHTAPHOM SYEUKU JeNIbXalelnTa CBA3aHO C
PacCIOIOKEHUEM B BaKaHCHUAX CTPYKTYphI nocienHoro. Eciu yBenndyenus ka-
TSI CUJIMKATBI TPYIIIBI POAE3UTA - MAaKJIOHAIBANTA (Ta0.3) IOCTPOUTD B OIIpe-
JICJICHHBIM psiJi HAYaJIBHBIM YJICHOM DsiZia SIBISETCS TUAPOAEIbXAUEIIUT, a KO-
HEYHBIM 4JIEHOM Oorartoro kajaueM, K-neabpxalenur.

Tabmuia 3
KpucrannocrpykrypHble JaHHbIe MUHEPAJIOB ceMeiicTBa
POae3UTa-MAKAOHAIBIUTA

Munepan Xumuueckuii cocmas Iapamemput sweiku | Z | Ipocmp. | Ve Hcmou-

a,o b,B c,y epynna | BM® HUK

Max/10HaIbAUT BaCa;H,Si,6034-10,4H,0 1,408 | 1,311 {2,356 (4 | Cmcm | 4,348 3
90° | 104° | 90°

Tunponensxaiienut | KH,Ca,(Si,Al)sO19-6H,O 0,707 | 0,665 [2,385|2 | Pmn2; |1,121 1,2

Popesur HKCa,Si50,9-5H,0 0,711 ] 0,656 {2,342 |2 | Pmam | 1,092 4

MayHTeHHHT KNa,Caj,[Si30,5(0OH),](OH) -3H,0 1,351 | 1,310 | 1,351 | 4 P2, 2,393 5

Monrepemxuanut | KoNayY,Sii6058° 10H,0 0,951 2%961 0,962 |2 | P2J/n |2,186 6

93785
Jlenbxaitenut K;Na,Cas[(AlSi7)Oy4]CIF 0,707 | 0,653 (2,486 |2 | Pmnm | 1,148 2
K-genbxaiienut K4Na,[Cay(SicALO o) (F,Cl),] . H,O | 0,659 | 2,465 | 0,708 | 2 | Pn2ym | 1,150

PacmndpoBkoit KpUCTAIIMYECKON CTPYKTYphl Aenbxaienura u K-
JieJIbXalelInTa yCTaHOBJIEHa, 4To 00a MUHEpalla OTIMYal0TCA APYr OT Apyra
JMIb 10 copepkanuto aroMoB K, Na u monekyn Boabl. Tepmuueckoe uccie-
noanne K-menpxaifenuTa MOKa3ajao, YTO MHHEPAI COXPAHSET CTAOMILHOCTH
10 1000°C u 510 MOJATBEPUIIOCH PE3YJIbTATOM TEPMOPEHTIEHOBCKUX HCCIIe-
noBaHui. Pesymbrarsl mokaseiBaloT, 4yTo B K-nmenpxanenure CTpyKTypHas
eIuHNIa CTAaOWIBHO 10 1000°C u BbIIIE >TO TeMIepaTypbl OHA MEPEXOJIUT B
amopduyio hazy. CymecTBenHoe usmenenne nporucxoxut npu 900°C, korma
ucuesaet orpaxkenue dopoe=1,544 A, gro no BUJIMIMOMY CBSI3aHO C HEKOTOPBIM
nepemerenueM aromoB K B mycrotax Si-O MOTHBa.
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KALIUMLA ZONGIN DELXAYELITIN K Na,[Ca,(SisAl,040)(F,Cl),] - H,O
HiDROTERMAL SiNTEZi VO KRiSTAL QURULUSU

K.Q.ROHIMOV, U.A.YUZBASOVA
XULASO

K4Na,[Cay(SigAl,049)(F,Cl),]-H,O torkibli kaliumla zongin K-delxayelit
7Na,0-Al,05-34Si0,-6Ca0O-NaCl-KF - torkibli siigonin KOH miihitindo hidrotermal kristal-
lagsmasi zamani alinmisdir. APEX-II avtodifraktometrinds rombik gofosin parametrlori a=0,659
(2), B=2,465 (2), ¢=0,708 (2) nm. toyin edilmis vo kristal qurulusu doqiqlosdirilmisdir. Tod-
qiqat naticesinds rodezit-makdonaldit ailasi minerallarinin kaliumun miqdarma gérs hidro-
delxayelit-rodezit-maunteynit-monterejeanit-delxayelit-K-delxayelit siras1 amolo gatirdiyi gos-
torilmisdir.

Acar sozlor: K-delxayelit, hidrotermal sintez, kristal qurulus, tetraedr gobokasi, sili-
sium-oksigen tetraedr layi.

HYDROTHERMAL SYNTHESIS AND CRYSTAL STRUCTURE OF POTASSIUM
RICH DELCHAYELITE K Na,[Ca,(SisALO44)(F,Cl),] - H,O

K.G.RAGIMOYV, U.A.YUZBASHOVA
SUMMARY

Potassium-rich delhayelite with the K4Na,[Cay(SigAlL,O19)(F,Cl),]-H,O was obtained by
hydrothermal crystallization of glass of the composition - 7Na,O- Al,05-34Si0,-6CaO-NaCl-KF -
in KOH medium. The parameters of the rhombic cell were determined on an APEX-II autodif-
fractometer: a=0.659 (2), b=2.465 (2), ¢=0.708 (2) nm., space group Pn21m. The crystal
structure of K-delchayelite has been deciphered. It is shown that the minerals of the rhodesite-
macdonaldite family form the series hydrodelchayelite-rhodesite-mountainite-monteregianite-
delhayelite-K-delhayelite according to the amount of potassium.

Keywords: K-delhayelite, hydrothermal synthesis, crystal structure, tetrahedral net-
work, silicon-oxygen tetrahedral layer.
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Bnepevie obochosano sienenue cMewanHol CmMpyKmypbl, KOmopoe paccmampueaemcs
KaK coyemanue 2emeponorud0pudeckux KOMUAEKCOo8 Wi CMpPYKMYPHbIX eOuHuy (Mooynel) 8
paznuuHbx nponopyusx. Ilpu evloenenuu cCMeuanHblx CmpyKmyp Y4umuléaioco NPUCYMCmeue 8
Xumuueckom cocmage OONOIHUMENbHbIX AHUOHO8 UIU AHUOHHBIX SPYNN, PACNONONCEHUEe 00UHA-
KOBbIX MEMANIUYECKUX KAMUOHO8 8 PASHBIX KPUCIANNOZPAPUUECKUX NOZUYUAX, NPUCYIMCMEUE 8
XUMUYECKOM cOCIAge HeCOUIMEPUMbIX MEeMANIUYecKux KamuoHO8 U pPA3HOMUNHLIX Kpemie-
KUCTIOPOOHBIX PAOUKANIO8 U 00pazosanue CmpyKmypol MUHUMYM U3 08YX PASHOMUNHBIX CIMPYK-
mypHvix eounuy. flenenue cmemantol cmpykmypol A6IAemcs YeHHbIM O MOOETUPOSAHUs NPO-
Yeccos MUHepaniooopazoeanus U YeleHanpasileHHo20 UCC1e008aHUs HeOP2AHUYECKUX CUCTIEM.

KiaroueBble ciioBa: KpI/ICTaJ'IJ'IOXI/IMI/Iﬂ, CMCIIaHHaA CTPYKTypa, CUIIUKATHI.

MeTo10M CpaBHUTENIBHON KPUCTANIOXUMHUU U3YUYE€HO CTPOCHUE CHIIMKA-
TOB M MX QHAJIOTOB C MEJIKHUMH U KPYIMHBIMH METaJUIMYECKUMHU KaThuoHamu. B
pe3ynbTaTe BbISBICHBI 3aKOHOMEPHOCTHU U SIBJICHHE MojucoMaTusma [1], koro-
pBIC SBISIFOTCS] IGHHBIMH TIPU MOJICIIMPOBAHUH U MPOTHO3UPOBAHUH XHMHYE-
CKHX COCTaBOB HOBBIX MUHEPAJIOB U CUHTETUYECKUX KPUCTAIUIMUECKUX (a3.

Ha ocHoBe 3TOr0 mojxoaa, pacCMOTpEHa Irpymnia OHONUpUO0IIOB, OXBa-
ThIBAIOUIasi MUHEPasbl, CTPYKTYPBI KOTOPBIX COAEPKAT 3JIEMEHTbl TUPOKCEHOB,
amduobonos u cmof [2]. B padore [3], B KOTOpoil U3y4eHBI MPOLECCHl KPH-
CTAJUTM3aMOHHON TuddepeHnanuy MarMbl IPEICTaBICHO, YTO CTPYKTYpPHI
OJIMBUHA-TIMPOKCEHa-aM(puboiIa u ciitol GOPMUPYIOTCS U3 OJHMHAKOBBIX POJIO-
HayaJIbHBIX CTPYKTYpPHBIX MUHATOB. B cTpykTypax Ca-xoHapuToB [4] Bblaese-
HBI POJIOHAYAJIbHbBIE CTPYKTYpHBIE MOIYJH, ¢ coctaBamu y-Ca,SiO4 (meHHo-
Hut) u Ca(OH), (moprmanmur), ¢ obmei dopmynoir mCa;SiOsxnCa(OH)s.
[Tpu pa3nu4UHBIX COYETaHUSX M U N YCTaHOBIICHBI OOJiee MBA/IIATH ITOJIMCOMATH-
YECKHUX CEPUH CTPYKTYP C OOIUM XUMHUYECKHM COCTaBOM Caynin(SiO4)m(OH)o, 1
yKa3aHO MPU KaKOM COOTHOIICHHH MOAYJIEH 00pa3yercss MOHOKIMHHASA, a TIPU
KakoM poMOudeckas (a3bl.
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B pabGote [5], ucronb3yss Tpu Pa3sHOTUITHBIX MOAYJS C COCTaBaMH Y-
Ca,Si04, CasSi3059 m Ca(OH),, u3y4eHbl 1BYX U TPEXKOMIIOHCHTHBIC CUCTE-
MBI ¢ o0mumu coctaBamu: MCaysSi30;9 — NCa,Si104; MCaysSi30;9 — NCa(OH),;

mCa,Si;0p - NCa,Si04 - rCa(OH), u MPOrHO3UPOBAHBI XUMHYECKHE CO-
CTaBbl U CTPYKTYpPbI OoJiee TPUALIATH HOBBIX MUHEPAIOB WJIM KpHUCTalInye-
ckux (ha3. YCTaHOBIICHHBIC MMOJTMCOMATHYECKHE CEPUU CTPYKTYP MOAUUHSIIOTCS
o61ueMy COCTaBy Ca(4m+2n+r) (Si3010)m(SiO4)n(OH)zr.

BriepBrle, ipu MiccIeI0OBaHUN CTPYKTYP HEKOTOPBIX CHIIMKATOB U WX aHa-
JIOTOB C HECOM3MEPUMBIMH METAJUTMYECKUMH KaTHOHAMHU, 00OCHOBAHO SIBJICHUE
CMEIIIaHHON CTPYKTYpPBI, KOTOPOE MOXHO pacCMaTpuBaTh KaK COYCTAHHE IeTe-
POTIONIMAIPUUECKUX KOMILUIEKCOB WJIM CTPYKTYPHBIX €IUHHULl (MOJyJeil) B pas-
JUYHBIX MPOMOPIHIX. BeicOKoymopsaoueHHas GpopmMa UX MPEACTABISICTCS KaK
nonucomatusM [1]. Ilpu BbiIeI€eHUN CMEIIAHHBIX CTPYKTYpP, B CTPOCHUU MUHE-
paJiOB ¥ HEOPTaHWYECKUX COCTUHEHUN YYUTBIBAIOTCS CICAYIOIINE KPUCTAILIO-
XUMHYECKHE OCOOEHHOCTH: MPUCYTCTBHE B XMMUYECKOM COCTaBE JIOTOJIHUTENb-
HBIX aHHMOHOB WJIM QHMOHHBIX T'PYIIIT;, PACIIOJIOKEHHUE OJUHAKOBBIX METaJlIHYe-
CKMX KaTHOHOB B pa3HbIX KpHCTAIOrpaduuecKux MO3ULUAX; MPUCYTCTBUE B
XUMHYECKOM COCTaBE HECOM3MEPUMBIX METAJUIMYCCKHX KaTUOHOB M PA3HOTHII-
HBIX KPEMHEKHCIIOPOJHBIX PAIUKaAJIOB; 00pa3oBaHUE CTPYKTYpPbl MUHUMYM U3
JBYX PA3HOTUIHBIX CTPYKTYPHBIX EAMHUIl. A TIPH BBIICICHUH CMEIIAHHBIX
CTPYKTYpP B OPraHHYECKUX KpUCTAJUIAX CJIeAyeT YUUThIBATH HAJIMUKE B COCTABE
HEIKBUBAICHTHBIX WM PA3HOTHITHBIX MOJICKYJ. YUWTBIBAs YKa3aHHBIC CTPYK-
TypHbIE OCOOCHHOCTH, JJIsl BBISBICHHS] CMEIIAHHBIX CTPYKTYp HEOOXOAUM Ipa-
BUJIBHBIN BBIOOP MOJYJICH WM CTPYKTYPHBIX SIUHUIIL.

N3BecTHO, 4TO B (PU3UKO-XUMHUYECKOU cucTteMe (Ipu cTabuibHBIX T 1 P)
B COOTBETCTBYIOIIUX YCIIOBHUSX 00Opa3oBaHUE KPUCTALIMYECKHX (a3 M MUHE-
payioB SABJSIETCS MPOIYKTOM B3aUMOJCHCTBHSI OTIENbHBIX KOMIOHEHTOB. Ec-
JIY KX KOMIIOHEHT MPEICTaBUTh KaK OTJICIbHBIA MOJIYJIb, TOTJA B PE3YJib-
TaTe UX B3aUMOJACHCTBHUS MOXHO IPOrHO3UPOBATh HOBbIE MUHEpAJbl U KpH-
cramaeckue (as3pl. PaccmarpuBas CTpYKTYypy TPUKAIBIMEBOTO OPTOCUIIHKA-
ta — Ca3;Si040 [6], MOXKHO YCTaHOBHUTH, YTO MOJHMIIPUYCCKHE KOMILIECKCHI
Ca,S104 n CaO npezacraBieHbl KaK CAaMOCTOSATENIBHBIA CTPYKTYPHBIH 37I€MEHT
U, CJIeI0BaTeNIbHO, KpUCTAIIOXUMUYEcKas (opmysa MpeicTaBiIseTcs B BUAE:
Ca,Si04xCa0, a ¢ monymsamu kak MCa,Si0O4xNCa0, mpu 3TOM OOIIHNA XUMHU-
geckuil coctaB — Capmn)(S104)mOn.

B crpykrype o'-Opemurura [7] OMHOTHITHBIE METAIMYECKHE KATHOHBI
00pa3yroT CMEIIaHHYIO CTPYKTYPY, TJI€ aTOMBbI KaJIbLIUs PaclojaraioTcs B JByX
Pa3HBIX KpUCTALIOTPAPUIECKUX IMO3UIUAX, C OAMHAKOBOW KpPaTHOCTHIO, T.€.
coctaB oprocmmkata Cas'Cas"(Si04)4 mmm Cag'(Si04); X Cays"(Si04),. Ecom
KKl OPTOCHIIMKAT KAJIbLIUS MPEJICTAaBUTh B KA4€CTBE MOMIYJISI CMEIIAHHOM
CTPYKTYpBI, TOraa coctaB ¢ MoaysiMu — MCa,'Si04 X NCay"Si04, a oOmuit
XUMHMYECKUH cocTaB cMemaHHOU CTPYKTYpbl — Caym+n)(SiO4)m+n. IIpu 3ame-
IICHUH B OAHOM M3 Moayiel /2Ca aTomamu marHus, o0pa3yercsi COCTaB Mep-
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BUHHTA ¢ MOyJIIMH MCa,Si04 x NCaMgSi04. Ecitu B cTpykType o'-Openurura
gacth (Si04) Terparapo 3amemaercs (PO4) Terparapamu, To obpasyercs P-
dbopma Opemuruta ¢ moxymsimu MCaSi04 x NCa3(PO4); m obmuM xumMude-
CKUM cocTaBoM cMmetmanHoi cTpyKTypbl CazmCazgn(Si04)m(PO4)2n.

B crpykrype Ba, Mg—Openurura B OJHOW SKBHBAJICHTHON TO3MIIMU BA
atoma Ca 3amemarorcst atomamu (Ca,Ba)Mg 1 nipu 3TOM COXpaHsItoTCsl 0COOCH-
HOCTH CMEIIaHHBIX CTPYKTYp. Ecim 3ameriennesie yactu cocrapa [(Ca, Ba)Mg]
0003HaYHTh KaK — B, Toraa cocTaBbl ¢ MOIYJISIMA MOKHO TPEACTABUTH B BHJIE:
mMCa;,Si04 x NB,S104 wim 00IIMil XMMUYECKHUH COCTaB CMEIIAHHON CTPYKTYPBI
CaymBan(Si04)m(Si04),. Bo Bcex mpepcraBieHHBIX 00mUX (GopMynax mpu Jiro-
ObIX COYETaHUAX M:N 00pa3yroTCs COCTaBbl CMEIIAHHBIX CTPYKTYP.

OpuruHanbHBIE CMEIIaHHBIE CTPYKTYPHI HAOIIOAAIOTCS B CTPOCHUH Be-
3yBUaHa [8], rje 4eTKO BBIJACNAIOTCS JOMEHBI U3 KaJbI[MEBBIX OPTOCHUIMKATOB
Y aJJIOMUHUEBBIX JUOPTOCHIMKATOB. B mepBOM JBa MOJIMAApa aTOMOB KaJIBIIHS
¢ (Si0y4) TeTpasapom (puc.l), B TpaHCIIONOKEHUHU CBSI3BIBAsICH peOpamu, oOpa-
3YIOT POJOHOYAIBHBIN CTpyKTYpHbIH MuHan (Ca-Si-Ca), ¢ coctaBoM CaSiOy.
[Tocnennwuii, CBA3BIBasICh peOpaMu MOCPEACTBOM OCH 4-T0 mopsiaka, popmMupy-
€T CTPYKTypHYI0 eauHuIly ¢ coctaBoM Cag(Si0O4)s, KOTOpAsSI 1aJiee CBA3BIBASCH
C IIEHTPOM CUMMETPHH, Co3AaeT JoMeH, ¢ coctaBoM Ca;e(Si04)s. B cTpykType
Al - muoptocunukata AlOg OKTa’Ipbl CO3JAIOT TPUMEP, CBOOOIHBIC 3yOIIbI
KOTOpPOTO CBSI3BIBAIOTCS C BEPIIMHAMHU TETPAdJPOB, PACIOIOKEHHBIMU B
TPAHCHOJOXKEHUN U (POPMHUPYIOT POAOHOYAIBHBIA CTPYKTYpHBIH MUHaI. B
TpuMepe B OOKOBBIX OKTadJpax HabOromaercs u3omMop(dHOe 3amerieHue, Iie
atombl Al’" TETEPOBAJICHTHO 3aMEILAIOTCS aTOMaMHU Mg2+ u Fe', cnemosa-
TenpHO, XuMHuueckuii coctaB MuHasa Al(AlLFe,Mg),(Si04),. DKBUBaNICHTHBIC
MUHAJIBI, CBS3bIBASICh BEPIIUHAMH TETPAdPOB, CO3/IAI0T TETEPOTSHHYIO JICHTY
¢ coctaBoM Al(ALFe,Mg)4(Si,07),, B koTopoii (Si04) TeTpadapsl mpeBpaiiia-
o1cs B (Si,07).

¢ X 3
64“55“

Puc.1. PogonaganbHbIe CTPYKTYPHBIE MUHAIBI B CTpYKType BesyBuaHa: (Al Fe)Al,(SiO,),
(amb); Ca,Si0y (c); CaSiO, (d); crpykrypHast equaunIa ¢ coctaBoM (Al Fe),Aly(Si,0), (E);
JIOMEHBI KPYIHBIX KaTHOHOB ¢ cocTaBoM Cag (Si04)4(F)
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Taxkum oOpazoM GOpMHUPYIOTCS JIBa CTPYKTYPHBIX AJIEMEHTa, XapaKTep-
HBIX UIA OPTOCHUIIMKATOB KaJlblUs U IJId JUOPTOCHIIMKATOB C MCIIKMMU MCTAJI-
TMYecKuMU KaTnoHamu. Clie1oBaTeNIbHO, CTPYKTYpa BesyBUaHa (GopMupyercs
U3 IBYX JOMEHOB, ¢ coctaBamu: Caj(Si04)sx Als(Al,Fe,Mg)s(Si207)4 (OH)s.

B mycrorax ITOMEHOB pacmojiararoTcsi KOJOHKH JIBYX THIIOB: IEpBas,
KJIacCHYecKasi TeTepOTreHHasi, XapakTepHasi Il BCEX OPTOCHIIMKATOB C KPYII-
HBIMHU KaTHOHaMH [ 1], oOpa3oBaHHas U3 CBs3aHHBIX peOpamu (Si04) TeTpadra-
poB u Ca-onusz1pos, ¢ nepuogom 5.9Ax2. Bropas kojnoHKa 06pa3oBaHa aTo-
MaMH KaJIbIHsl, PACIIOJNIOKCHHBIME Ha OCH YETBEPTOTO IMOPSIKa B JIBYX pas-
JIMYHBIX YCTBIPCXKPATHBIX IMMO3ULUAX, 4 B APYTHUX HO,I[06HBIX IIO3UNUAX aTOMBbI
(Fe,Ca) craTtucTudecku pa3ynopsioveHsl (puc.2).

Puc. 2. Ctpykrypa BeyBuaHa B nmpoekiuu [110]

YuuThiBas OINKCAaHHBIE CTPYKTYPHBIE 3JIEMEHTHI, COCTaB CMEIIAHHOU
CTPYKTYpPBI BE3yBHaHA MOKHO IPEJICTABUTDH B BUJIE:

Caz»(Si04)16 x Alg(Al,Fe,Mg)16(S1207)s(OH)16xCas(Si04)4 x Cay(Fe,Ca),04.

Kpucrannoxumudeckrne 0COOCHHOCTH CMEIIAaHHOW CTPYKTYphI BE3yBHA-
HAa, TO €CTh (POPMUPOBAHUE U3 PA3HOTUITHBIX CTAOUIIBHBIX JTOMEHOB, ITO3BOJISIET
MpeIoJiaraTb, 4YT0 MHHEPAIBI C TOJIOOHBIM CTPYKTYPHBIM THIIOM MOXXHO HC-
I10JIb30BaTh B KAYE€CTBE HAHOKOMIIO3UTHBIX MAaTEPUAJIOB.

Takum 00pa3oM, CpPaBHUTEIBHBIM KPUCTALIOXUMHUYECCKHUM aHAITN30M
CTPYKTYp HEKOTOPBIX CHJIMKATOB OOOCHOBAaHbI CMELIAHHBIE CTPYKTYpHI, SB-
JISIFOIIMECS LIEHHBIMH JUIsI MOJCIMPOBAHUS MTPOLECCOB MUHEPAIOO0PA30BaAHHS
U LIEJICHAIIPABIECHHOI0 MCCIEA0BAaHUSI HEOPraHUYECKUX CHUCTEM.
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QARISIQ QURULUSLU SILIKATLARIN MUQAYISOLI KRISTALLOKIMYASI
A.F.SIRINOVA
XULASO

ilk dofs olaraq qarisiq qurulus hadisosino aydinliq gotirilmisdir, hansi ki, miixtolif
Olciilordo heteropoliedrik komplekslorin vo ya struktur vahidlorinin (modullarin) birlogmosi
kimi gobul edilir. Qarigiq quruluslar: ayirarken, kimyavi torkibde olave anionlarin vo ya anion
qruplarin olmasi, eyni metallik kationlarin miixtolif kristalloqrafik veziyystlordo yerlosmosi,
miixtolifolgiili metal kationlarinin vo miixtalif nov silisium-oksigen radikallarinin kimyavi
torkibindo olmasi vo on azi iki miixtalif nov struktur vahidindon qurulusun formalasmasi no-
zoro alinmugdir. Qarisiq qurulus fenomeni mineralin omologalma proseslorinin modellosdiril-
masi va qeyri-lizvi sistemlorin magsadyonlii dyranilmaosi {igiin doyarlidir.

Acar sozlor: kristallokimya, qarisiq quruluslar, silikatlar.

COMPARATIVE CRYSTAL CHEMISTRY OF MIXED
STRUCTURES OF SILICATES

A.F. SHIRINOVA
SUMMARY

For the first time we have proved the phenomenon of a mixed structure, which is
regarded as a combination of heteropolyhedral complexes or structural units (modules) in
different proportions. In the separation of mixed structures, the presence of additional anions or
anionic groups in the chemical composition was taken into account. The arrangement of
identical metallic cations in different crystallographic positions, the presense of incommen-
surable metal cations and various Si-O radicals in the chemical composition, and the formation
of a structure of at least two different structural units were also taken into account. The
phenomenon of a mixed structure is valuable for the modeling of processes of mineral
formation and for the study of inorganic systems.

Keywords: Crystal chemistry, mixed structure, silicates
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VERTIKAL HIDROGEOKIMYOVi ZONALAR VO BiOSFERIN SULU
HORIZONTLARININ GEOKIMYOVI TOSNIFATI

9.A.MIiRZOYEV
Baki Doviat Universiteti
elekber.mirzeyev@list.ru

Yeralti sularin geokimyast — hidrogeokimya kegan asrin 30-cu illarinda asasan boyik
alim va mitofokkir V.I.Vernadskinin asarlarinin tasiri altinda yaranmisdir. «Hidrogeokinya»
termini 1938-ci ilda hidrogeologlar tarafindan toklif olunub. Hidrogeokimyanin togakkll tap-
masinda «hibrid» elm olan, iki elmin asasinda miixtalif ideya vo metodlarin sarhaddinda
yaranmig hidrogeologiya da béyiik rol oynamisdir. Hidrogeokimyavi tadgiqatlar ke¢mis SSRI-
da 50-ci illarin awvalindon baslayaraq genis inkisaf almigdwr. Biosfer qatlarimin darinliklaring
kecdikca yeraltr sularin kimyavi torkibinin qanunauygun doyismoasi bas verir. Hidrodinamik
xarakterina gora ug vertikal zonalar miiayyan olunmugdur.

Acar sozlor: hidrogeokimya, yeralt1 sular, kimyavi torkib, vertikal hidrogeokimyavi
zonalliq

Oz mahiyyatino vo toskil olunma soviyyesino goro biosferin sulu ho-
rizontlar1 torpaqlara, lillora vo asinma qabiglarina yaxindir. Onlar biokos sis-
temlordir, ximizmlori bakteriyalarin foaliyyoti ilo olaqgodardir. Bakteriyalar
qrunt sularinda genis yayilmigdir, lakin bir ne¢o min metr dorinliklords (o ciim-
lodon, toxminen 80°C catan zoif termal sularda) lay sularinda da askar olun-
musdur.

Sulu horizontlara, tokco horokotdo olan qravitasiya suyu ilo birlikdo
stixurlar deyil, ham do daxilinds diffuziya vo silixurlarin doyismo hadisalori
inkisaf edon su kecirmoyon qatlarin yanasi hissolori do aiddir. Ona goro do,
sulu horizontlarda saquli siiratde farqlonmolor yaranmisdir, yoni onlarin 6zii-
niin profili mévcuddur. Piiskiirmo vo basqa dasliq siixurlar tigiin yeralt1 sularin
catlarda, qirilma zonalarinda (cat, damar vo b. sular) yerlosmosi xarakterikdir.
Onlara da, sulu horizontlara analoji olaraq, biokos sistemlor kimi baxmaq olar
(otraf stixurlarin doyismasi haqqinda da).

Homginin «ke¢mis sulu horizontlari» da litosferin hazirda yeralti su-
lardan mohrum olan, lakin kegmisdo onlar1 saxlamis hissalorini forqlondirmok
lazimdir. Bir ¢ox siixurlarda belo horizontlarin izlori xotti uzanmis zonalar —
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gleylosma, gipslogsmo, silislosmo vo s. ilo askar olunur. Geoloji tarix orzindo
¢okmo siixur gat1 yeraltr sularla giiclii siirotdo doyisdirilmisdir. Kegmigdoki su
horizontlarinin dyronilmasi yeralt1 sularin kimyovi torkibini vo basga xiisusiy-
yatlorini barpa etmaya, yoni paleohidrogeoloji vo paleohidrogeokimyavi mae-
solalori hall etmoyo imkan verir.

Geokimyavi baryerlordo amala golmis bir ¢ox faydali qazinti yataqla-
rinin filiz cisimlori sulu horizontlara aiddir (mis qumdaslari, uran saxlayan qum
daslar, kiikiird cisimlari va s.).

Yeralt1 sularin tosiri altinda siixurlarin doyismosi katagenez, epigenez,
hipogenez adlanir [7]. Bu tozahiirlor sulu horizontlar vo onlarin su kegirmoyon
stixurlar ilo tomasina aiddir. Su keg¢irmoyon horizontlarin morkozi hissslori nis-
boton zoif doyiso bilor, yoni ¢okmo qatda giiclii doyismis siixurlarla yanas,
«baglanmisy» (gizli) doyismomis, yaxud zoif doyismis siixurlar da mévcuddur
[5].

Yuxar1 hisso — intensiv su miibadilosi zonasidir. Burada yeralt1 axin soth
axinlart ilo six siirotde olagedardir, yeralti sular caylarla drenlonir, nisbaton
stiroatlo horokat edir vo su miibadilasi yiizlorlo, minlorlo vo yiiz minlorlo illor or-
zindo gedir. Riitubotli iglim rayonlarinda sular zoif mierallagmis olur (sirin).
Yuxar1 zonanin qalinligi 500 m-don artiq olmur, lakin dag rayonlarinda 1000
m-don da artiq ola bilor. Geoloji monada bunlar atmosfer yagintilarinin infiltra-
siyast hesabina omolo golon, ¢ox vaxt holl olmus oksigen saxlayan «cavan
sulardiry. Quru rayonlarda relyefin depressiyalarinda sorabaya kimi (masalon,
soranlarda) buxarlanma konsentrasiyas1 miimkiindiir. Ust zonanin sular1 igmali
va texniki su tochizatinin osas monboyidir.

Daha dorinlikdo longimis su miibadilasi zonas1 yatir. Burada su miiba-
dilesi yiiz minlarle vo milyon illor arzinde gedir. Ikinci zonanm sulari daha gox
minerallagsmis, ¢cox vaxt qizdirilmisdir. Onlar uzun miiddot orzindo siixurlarla
tomasda olur vo onlardan hall olmus komponentlori yuyub ¢ixarir. Sular sorbost
oksigeno malik deyil, barpaedici soraitlorlo saciyyolonir, metanla, karbon qazi
ilo, bazi yerlords hidrogen-sulfidlo zongindir. Onlar balneologiyada («mineral
sulary) genis vo qismon sonaye xammal monbayi kimi istifado olunur.

On dorin zona ¢ox longimis su miibadilosi zonasidir. Burada su mii-
badilosi biitov geoloji dovrlor orzindos, yoni milyonlar vo on milyonlarla il or-
zindo gedir. Cox vaxt bunlar artezian hovzslorinin dorin (bozon 3 km) godim,
yiiksok minerallagsmis (sorabaya godor), barpaedici gaynar sularidir. Onlar qis-
mon miiasir biosfero moxsus deyil, lakin ke¢mis biosfer sahosino aiddir. Bu
sular yod, brom, miixtolif duzlarin vo sonaye {i¢iin digor xammal monboyidir.

Bozi artezian hovzolorindo vertikal hidrokimyovi zonalliq basqa xa-
rakter dasiyir. Masalon, sirin sular duzlu sulardan dorindo yatir. Lakin biitiin
hallarda yeralt1 sularin torkibi onlarin dinamikasi ils six siirotds olaqoedardir.

Vertikal zonalligin sobablori haqqinda vahid fikir yoxdur. Asagi zona-
nin dorin xlorid sorabalarinin mongoyi 9sas etibarilo ¢oxlu miibahisolor dogu-
rur. Onlarin endogen tobioatli olmasi ndteyi-nozori mévcuddur. Lakin miollif-
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lorin oksoriyyeti xlorun toplanmasini ¢ékmo Ortiiylindo gedon proseslorlo ola-
golondirirlor. ©n giiclii minerallagsmis sorabalar duz saxlayan ¢okiintiilorin ya-
yilma rayonlarinda (masalon, Rus vo Sibir platformalarinda) rast golinir [3, 4].

Darin xloridli sularin mongayinds qodim sedimentasiya sularimin bdyiik
rolu ion gravitasiya diferensiasiyasinin rolu, 6z-6ziino diffuziyanin rolu, mole-
kullarin stixurlarla qarsiliqh tasiri gedisinde onun parcalanmasi masalalosi va s.
maraq dogurur [8]. Asiya vo Afrikanin hidrogeologiyasinin analizi gostordi ki,
vertikal hidrogeokimyavi zonalliq planetar qanunauygunluqdur [6]. O, tokco
platformalarin artezian hovzolori liclin deyil, hom do galxanlarin cat sulari
iclin, qurisigliq vilayatlori iigiin saciyyavidir. Onlarda darinliklorde xlorid so-
rabalar1 da askar olunmusdur (mosolon, Kola yarimadasinda ¢ox dorin buruq
qazma zamani).

Hidrogeokimyovi zonalara otraf (su yerlosdiron) siixurlarda miioyyon
dayismalar uygun golir, yani hidrogeokimyavi zonalliga litoloji zonaliq uygun
golir, ona goro do sulu horizontlarda, yaxud artezian hovzolorindo vo biitov-
liikds hidrogeoloji massivlords sularin vo siixurlarin geokimyavi epigenetik
zonallig1 hagqinda danigsmaq diizgiin olardi [1, 2].

Sulu horizontlarin geokimyavi tasnifati. Y eralti sularin kimyovi torkibo
goro tosnifatinin osasinda qaz torkibi, ion torkibi vo minerallasma durur. Geo-
kimyavi cohatco, yoni sularin miqrasiya miihiti olma qabiliyyati baximindan,
oksidlosdirici-barpaedici vo goalovi-tursu miihitlori on miihiim ohomiyyat kosb
edir [7]. fon torkibi vo minerallasmanin da hocminin rolu bdyiikdiir, lakin bu
gostaricilor baslica parametrlor osasinda iri taksonlarin ayrilmasindan sonra
nozord almmalidir. Miislliflor sulu horizontlarda ii¢ asas geokimyovi voziyyaot
ayirir — oksidlosdirici (oksigen), gley vo hidrogen-sulfid [7].

Sulu horizontlarda saquli istiqgamotdo miixtolif goraitlor, oksidlosdirici-
barpaedici zonalliq miisahido edilir. Su kecirmoyon gatla yanasi hissolordo,
mosolon, kapilyar suyun horokotsiz oldugu yerds voziyyot, su kegiron siixur-
larla toskil olunmus horizontun orta hissasindo oldugundan daha barpaedicidir.
Ona goro do sulu horizontlarin tosnifatt zaman1 morkozlogdirmo prinsipini
istifado etmok lazimdir, yoni horizontun o hissosini morkoz hesab etmok
lazimdir ki, orada Oyrenilon biokos sistemin biitovliikde 6ziinomaxsuslugunu
miloyyon edon mikroorqanizmlor daha giiclii isloyirlor. Geokimyavi soraitlor
uzanma vo diismo istigamotinds, homginin doyisir vo ¢ox vaxt eyni bir hori-
zontda artezian hovzosinin galxan ganadinda sular oksigenlidir. Qidalanma
monbayindon uzaqlagdiqda iso hidrogen-sulfidli vo gleylidir. Demoali, tosnifat
obyekti miioyyon geokimyaovi soraitlori olan su horizontlar1 hissaloridir [5,7].

Oksidlagdirici swralt sulu horizontlar. Oksidlagdirici sirali sulu hori-
zontlar, siixur hissociklorini 6rton domir hidrooksidlori gaysaqglari noticosindo
adaton sar1, yaxud sari-qirmizi rongo malikdir. Sularin oksigenli torkibi {izvi
maddolori giiclii stirotdo oksidlogdiron aerob bakteriyalarin moévcudiyystinin
miimkiinliiyiinii tomin edir.

Qirisigh saholordos, piiskiirmo siixurlarinin vo dag relyefinin inkisaf
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etdiyi rayonlarda oksigen catlar lizro ylizlorlo, hotta minlorlo metr dorinliklora
kecir. Simal rayonlarinin bataqliq diizonlorindo qrunt sularinda da oksigen
yoxdur. Oksigenli sular vo oksidlosdirici proselori barpaedici proseslor zona-
sindan da dorino kego bilir. Lay oksidlogsmasi zonasi dil soklindo on kilometr-
larlo bos siixurlara kegir. Lay okidlogmasi proseslori boyiik tocriibi ohomiyyato
malikdir, ¢iinki onlarla filizomolgolma slaqodardir.

Oksidlosdirici miihitli sulu horizontlar kiikiird-turs, turs va b. siniflora
boliiniir.

Kuklrd-turs sinfinin sulu horizontlari. Onlar qara vo boz piritlosmis
qum daslarinda vo aleorilitlordo askar olunmusdur. Bu siixurlar oksigenli su-
larla garsiligh tesirdo olaraq, oksidlosir, roangi agiglasir: pirit kristallar1 yerindo
domir hidrooksidlorinin qonur lakalari amalo golir. Oksidlogsma gil siixurlarini
da ohato edo bilor.Tektonik proseslor foal inkisaf etdikdo yeralt1 sularin foa-
liyyati giiclonir vo soth oksigenli sular yer qabigi derinliklorine daxil olur.
Omoalo golon kiikiird tursusu hom siixurlarla, hom do siixurlarin aktiv mineral-
lar1 ilo katiogen miibadilo hesabina asanliqla neytrallasir. On goro do kiikiird-
turs prosesi, bir qayda olaraq, lokal inkisaf edir (yalniz pirit donolori otrafinda).
Biitovliikdo, sulu horizont tigiin neytral oksidlor sociyyovidir.

Turs sinifli sulu horizontlar. Aktiv su miibadilosi zonasinda turs pro-
seslor 100 m daha boyiik dorinlikds inkisaf eds bilor. Siixurlarin doyismosinin
iimumi istigamoatlonmasi torpaqlarda vo asinma qabiginda oldugu kimidir: ka-
tionlarin ¢ixmasi, hidratlasma, domir hidrooksidlorinin omolo golmasi (limo-
nitlogsmo).

Neytral karbonat (kalsium) sinifli horizontlar. Belo zonalarin amala gal-
mosi asagl minerallasmali oksigenli osas etibarilo, hidrokarbonatli-kalsiumlu
sularin miqrasiyasi ilo olagodardir. Belo sularda Ca basqa, Sr, V, Mg, Na (SO42
soklindo) asan miqrasiya edir. Aliiminium, domir, humus maddslori zoif mig-
rasiya qabiliyystino malikdir. Aparici ionlar kalsium (bazon magnezium) vo
hidrokarbonat ionudur (HCO3).

Neytral karbonat prosesi miilayim-quru iglimi (meso-diizon vo diizon)
grunt sular1 iiglin sociyyavidir. O, parcalanmis relyef vo foal su miibadilosi
soraitlorinds bir ¢ox ohongdaslari va pliskiirmo siixur qatlarinda yayilmisdir.

Karbonat prosesi holl olan slixurlarda karstin inkisaf etmosino gotirib
cixarir. Karst on intensiv siirotdo riitubstli, miilayim va isti iglim rayonlarinda
inkisaf edir, xeyli zoif siirotdo bu proses qiitb rayonlarinda, quru diizonliklordo
va sohralarda gedir.

Hidrokarbonatli-kalsiumlu sular U, Mo vo F migrasiyasi li¢lin olverisli
oldugundan, filiz yataglarinin otrafinda sulu horizontlarda gostorilon element-
lorin boOyiik su yayilma oreollar1 omolo golir, hidrokimyovi axtarislar {iciin
olverisli soraitlor yaranir.

Duz saxlayan (xlorid-sulfat) sinfin sulu horizontlari. Duz saxlayan ho-
rizontlarda Cl, S sulfat-ion formasinda, Na, B, Sr, bazi saholordo, homg¢inin V, 1
intensiv miqrasiya edir; Fe, Cu, Al, Ti zoif miqrasiya gabiliyyotino malikdir.
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Sulu horizontlarin bu sinfi qazinti duzlarina vo relyefin miisbot for-
malarina aiddir. Onlar ii¢iin xarakterik cohot foal su miibadilasi vo durgun ok-
sigensiz sularin olmamasidir. Duz saxlayan siixur qatinda formalasan qrunt vo
soth sulari litrds yiizlorlo qram duz saxlayan sorabalardir. Ona gore do monbe-
lorin ¢ixislari, homginin kigik ¢ay qollar1 burada duzlarin ¢ékmosi ilo geyd
olunur.

Duzlarin ¢ixarilmasi naticosinds stixurlarda duz karsti inkisaf edir, rel-
yef fovqel daracado koskin formalar alir: dar qiliclar vo pikler, duz bigaqglari,
gbboloklor, qiflar va s. omoalo golir. Duz karst1 Orta Asiyanin duz saxlayan gat-
larinda molumdur.

Xlorid-sulfat prosesino misal kimi sulu horizontlarla tomasda olan duz
saxlayan gillorin duzsuzlagmasini géstormok olar.

Soda sinfinin sulu horizontlari. Soda prosesi golovi hidrokarbonat-nat-
riumlu (sodali) sularla slagoalidir. Onlarin timumi minerallagsmasi adoton 0,5-
don 5 g/l godor doyisir, pH iso 9-11 ytiksalir.

Soda sularinin omolo golmosindo natrium ¢ol gpatlarinin vo basqa sili-
katlarin — albitin, nefelinin vo b. asinmasi miihiim rol oynayir. Bu, yayilmis to-
bii proses olub, hom piiskiirmo siixur massivlori, hom do sulu horizontlar {i¢iin
sociyyovidir. Soda omolo golmosi daha foal siirotdo, asanliqla asinan cavan
vulkan siixurlarinda (bazaltlarda, tuflarda vo s.) gedir.
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BEPTUKAJIBHBIE T'H/IPOTEOXUMHWYECKHUE 30HbI U TEOXUMHWNYECKASI
KIIACCUO®UKALINA BOOJOHOCHbBIX TOPU30HTOB BUOC®EPHI

A.A.MUP30OEB
PE3IOME

I'eoxuMus MOA3EMHBIX BOJ — THAPOT€OXMMUS BO3HUKNIA B 30-€ TOZbl MPOIIOTO CTO-
JeTHUs B OCHOBHOM TIOZ BIIMSIHUEM TpPyHoB ydeHorombiciurens B.M.Bepranckoro. Tepmun
“runpoxumMus’”’ IpeulokKeH ruaporeosoromu B 1938 rony. I'maporeoxuMuyeckue uccieoBa-
Hus B OpiBIeM CCCP momyunnm 601bmoi pazMax ¢ Hadana 50-X rozoB.

C NpOHMKHOBEHHWEM B TITyOMHBI JUTOC(HEPHBIX TOJI] MPOUCXOIAT 3aKOHOMEPHBIE U3-
MEHEHHS XUMHUYECKOTO COCTaBa MOJ3eMHBIX BoJ. [1o ruapoanHaMIuecKoMy XapakTepy orpe-
JIeTICHBI TPH OCHOBHBIE BEPTHUKATHBIEC 30HBI.

KiroueBble cjioBa: THAPOTEOXUMUS, TIOJ3EMHBIE BOJIbI, XUMHUUYECKUN COCTaB, BEPTH-
KaJIbHasl TUAPOT€OXUMUYECKASI 30HAIIBHOCTD.

VERTICAL HYDROGEOCHEMICAL ZONES AND THE GEOCHEMIiCAL
CLASSIiFiCATION OF AQUIFERS iN THE BiOSPHERE

A.AMIRZAYEV
SUMMARY

Groundwater geochemistry - hydrogeochemistry arose in the 30s of the last century,
mainly under the influence of the works of the thinker V.I. Vernadsky. The term "hydroche-
mistry" was proposed by hydrogeologists in 1938. Hydrogeochemical research in the former
USSR has been on a large scale since the beginning of the 1950s.

With the penetration into the depths of the lithospheric strata, regular changes in the
chemical composition of groundwater occur. According to the hydrodynamic nature, three
main vertical zones have been identified.

Keywords: hydrogeochemistry, groundwater, chemical composition, vertical
hydrogeochemical zoning.
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Maqalada Kicik Qafqaz arazisinda platin qrupu metallarmmin axtaris marhalalari, elmi
Va tacriibi geoloji iglarin naticalori, 0 cumladan axwrinct marhalada (2000-ci ildan) ofiolit kom-
pleksi stixurlarimin yayildigi arazilorda platin qrupu metallarimin yayimasima dalalat edon
amillar, alamatlor vo meyarlar asasinda bu sahalarin perspektivliyi hagqinda malumat ve-
rilmakla bu arazilorda yenidan geoloji-axtaris islorinin barpa edilmasi tévsiya edilir.

Acar sozlar: Kigik Qafqaz, marhalos, ofiolit kompleksi, platin, slix, perspektivlik.

Azorbaycan Respublikasi arazisindo xiisuson do, Kigik Qafqazda platin
qrupu metallar1 yataglarinin olmast he¢ do malum geoloji qanunauygunluqlar-
dan konarda deyildir. Bu ganunauygunluglarin mévcudlugu iso geologlarin in-
diya qodor yerina yetirdiyi geoloji-axtaris iglorinin noticosindo agkarlanmigdir.

Bu giino godar bizo molum olan adobiyyatin tohlili gostorir ki, Kicik Qaf-
qazda platin qrupu metallarinin axtarisi vo askari iglorini todqiqat xarakterino,
intensivliyino vo doqiqliyino goro sorti olaraq asagidaki morhaloloro ayirmaq
olar: 1) 1913-1936-c1 illar; 2) 1946-1970-ci illor vo 3) 2000-ci ildon etibaron.

Birinci morholo nocib metallara kiitlovi axtaris vo on zongin yataqlarin
secilmasi, istismari ilo xarakterizo olunur. Qeyd etmok lazimdir ki, birinci mar-
holodo nacib metallara, o ciimlodon, platin vo platin qrupu metallarina geoloji
axtaris islori aparilsa da onlarin istismar ohomiyyatli yataqlar1 askar edilmomis-
dir.

Qafqaz orazisindo platin saxlayan kokli siixurlar haqqinda molumat
1913-cii ildo L.K.Konyusevski torofindon sdylonilmisdir. Sonradan K.N.Paf-
fenhols tarixon Azorbaycan torpaqlart olmus Goygo goliiniin simal-sorq hisso-
sindo 1-2 km enindo vo Tortor¢aymn yuxarr aximindan baglayaraq Zoyomgayin
yuxar1 aximina 70 km-a qader uzunluga malik olan orazide osasi vo ultrassasi
intruziv siixur kiitlolorinin yayildigini tosdiq etmokls, bu siixurlarin platinli ol-
dugunu geyd etmisdir. Sonradan, 1924-cii ildo bu siixurlar Sorca kondi ora-
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zisindo S.J.Ayvazov torofindon daha doqiqliklo 6yronilmis vo natico etibar ilo
tedqii edilmis 11 smaqda platinin miqdarinin 66,6-1120 mq ve ya (1,5-25,4
dolya ) arasinda doyisdiyi, orta hesabla iso 1,638 tonda 444 mq vo ya (100
pudda’ 10 d.) oldugu toyin etmisdir. O, dunitlordo platinin daha ¢ox, 1,638
tonda 113,4 qram vo ya (100 pudda 27 nisanod) oldugunu gostormisdir. Platin
donolarinin dlgiileri 0,16 mm qodar toyin edilmisdir. 1932-ci ildo A.G.Betextin
Sorca peridotit massivini O0yronon S.J.Ayvazovun kolleksiyalarin1 nozordon
keg¢irir vo niimunalorin birindo sorbast platin askar edir. 1931-1935- ci illords
qisa fasilolorlo A.V.Krjeckovski Goydoro kondi sahasindo geoloji planalma
islori aparir vo ilk dofo xromit filizlorinde osmiumlu iridium mineralin1 agkar
edir.

Bu sahaodo daha bir maraqli fakti qeyd etmok lazimdir ki, 1928-ci ilds
Geoloji Komito torofindon Azorbaycan Dag Sonaye Kombinatina maktub gon-
dorilmis, moktubda Somkircay vo onun sol qolu olan Qalakondcayin yuxari
aximlarindaki ayri-ayr1 dunit massivlorindo platinin olmasi hagqinda molumat
verilmisdir [6].

N.K.Visotski [4] 1933-cii ildo 6ziiniin “Platin vo onun istismar rayonlar1”
kitabinda yuxarida gosterilonlori qeyd etmokls barabor, orazido yayillmis asasi
vo ultrassasi siixurlarin — dunitlorin, peridotitlorin, piroksenitlorin vo gabbro-
larin, gabbro-diabazlarin nacib metallarin, xtisusan da platin qrupu metallarinin
iri miqyasda daha doqiq todqgiqatinin vo kosfiyyatinin aparilmasini tévsiyo et-
migdir. O, hotta S.J.Ayvazovun Sorca kondini koson kigik ¢ayin alliivial ¢okiin-
tillorindon gotiirdiiyli sinaqlarda sorbost platin donolorinin oldugunu gostor-
moklo onlarin monboyini Goygo sira daglariin Sahdag asiriminin gimal-gorq
yamacindan gotiiron Somkircay vo Qalakondgay hovzolorinin yuxari hissale-
rinds slix sinaqlama islorinin aparilmasini da mogsodyonlii hesab etmigdir.

Azorbaycan Respublikasi orazisindo platin qrupu metallar1 axtariginin
ikinci marhalasi Kicik Qafqazin markazi hissasinds yayilmis ofiolit kompleksi
stixiirlarinin dyronilmosi ilo baglidir.

1946-c1 ildo S.M.Siileymanov ofiolit kompleksi siixurlarini kason Tortor-
cay hovzosindo slix simaqlama islori aparmis vo noticodo sinaqlarda noinki
platinin, hotta onunla assosasiyada almaz donolorinin do oldugunu gostormis-
dir. Bunun ardinca, 1946-1947-ci illordo M.R.Mommoadyarov eyni adli c¢ay
hovzasinin alliivial ¢okiintiilori vo bu hdvzads yayilmis vulkan mongali siixur-
lar1 6yronmoklo slixlords platin, xromit, olivin va s. minerallarin oldugunu, ult-
raosasi siixurlarin iso platin qrupu metallar1 dagimasini tosdiglomisdir. Daha
sonra R.N.Abdullayev [1] Sahdag silsilosinin simal vo simal-sorq yamacinda
geoloji planalma islori aparir vo orazido miixtalif nov siixurlarin- gabbrolarin,
piroksenitlorin, peridotitlorin vo dunitlorin inkisaf tapdigini gostormoklo, bu
stixur kompleksinin baslica olaraq Somkir¢ay vo Zoyomeayin yuxari aximlarin-

) dolya-44 mq
"pud -16,38 kq
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da comlosdiyini gostorir. Miiollif intruziv siixur kompleksinin osason dord
sahada comloagdiyini gostarir.

Novo-Ivanovka kondi rayonunda; Sahdag zirvesi rayonunda; Zoyomca-
yin yuxari aximinda (Qara-Arxac) vo Samkir¢ayin yuxari aximinda.

Novo-Ivanovka kondi rayonundaki intruziv massiv qabbroidlerdon (nor-
mal gabbro, hornblendli gabbro, gabbro-diorit, ortoklazli gabbrodan) ibarat ol-
magqla 1-3 km enindo vo 12 km uzunlugunda bir orazido yayilmisdir. Sahdag
zirvasi rayonunda siyenit-diorit torkibli iki intruziv ¢ixisin oldugu qeyd edil-
migdir. Qara-Arxac intruziv massivi miirokkob torkib vo qurulusa malik ol-
magqla dunitlorden, olivinli gqabbrolardan, qabbrolardan ibarstdir. Vo nohayat,
Somkir¢aymn yuxarr aximinda yayilmis intruziv massivin 12 ¢ixis1 molumdur
ki, bunlarin da boytik oksari dunit torkiblidir. Yerds qalanlar iss peridotit, pir-
oksenit, serpentinit, qabbro-avgit vo gabbro-norit torkiblidirlor. Eyni zamanda
orazido damar tipli qabbro-diabaz torkibli stixurlarin da oldugu gostarilir.

Stixurlarin baslica olaraq vo ultrassasi torkibo malik olmasi onu gostorir
ki, geoloji axtaris baximindan platin vo platin qrupu minerallagmasi asas eti-
bari1 ilo bu siixurlar ilo slagodardir. Bu sobobdon R.N.Abdullayev natico etiba-
rilo bu arazinin platin qrupu metallar1 axtarisi ti¢lin ¢cox alverisli oldugunu gos-
tormisdir vo ilk ndvbodo Somkirgcay vo Zoyomgay hdvzolorinin yuxarr axim-
larinda slix sinaqlama islorinin aparilmasini toklif etmisdir.

1950-60-c1 illordo Kigik Qafgaz orazisindo yayilmis siixurlarin filizlili-
yinin Oyronilmasi daha ¢ox tematik vo elmi xarakterli olmugdur. Bu isler,
bilavasito bu orazido yayilmis ofiolit kompleksi ¢okiintiilorinin geologiyasina,
metallogeniyasina va s. hasr edilmisdir.

1953-cii ildo I.N.Sitkovski mis yataq vo tozahiirlori iizra geoloji mate-
riallar1 imumilosdirib tohlil etmoklo Kigik Qafqazin morkozi hissasi kimi filiz
rayonunun oldugunu vo burada (Levgay, Tutgun hdvzolori) digor filizlorlo ya-
nas1 xrom, nikel vo platinin oldugunu gostormisdir.

S.M.Siileymanov 1958-ci ildoki elmi islorindo Lagin-Kolbacor metalloge-
nik ayalatinds filiz tozahiirlorinin iki epoxada amalo goldiyini vo bunlardan da
birinin xromit, nikel vo platin tip filizli ultrassasi magmadan ibarat olmasini
qeyd etmisdir.

1960-c1 illordo Kigik Qafqazin ofiolit kompleksi ¢okiintiilorinin todqiqi
R.Q.Hasonov, V.M.Babazads, T.Ab.Hosonov, R.S.Malyutin, F.A.Axundov va
s. torofindon aparilsa da, ancaq R.S.Malyutin ofiolit formasiyasinin ultraosasi
stixurlarinin platinliliyini toyin etmok {i¢iin orazidoki dunit massivlorinin iri
miqyasda vo doqiq sinaglasdirilmasini toklif etmisdir. Onun verdiyi molumata
gora dunitlords platinin xirda donsloring rast golinir [7]. Onu da gostormok la-
zimdir ki, V.M.Babazado 1964-cii ilds [2] vo S.M.Siileymanov vo V.M.Baba-
zado 1967-ci ildo [8] peridotit massivlorindo osmiumlu iridiumun oldugunu
asgkar etmislor.

1984-cii ildo S.A.Ozizboyov, O.S.Sixoliboyli vo N.V.Pasali torofindon
analoji islorin Tutgungayda aparilmasi moslohoat goriilmiisdiir.
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Axirinct geoloji axtaris-kosfiyyat vo todqiqat morholosi, respublikamizin
yenidon miistaqillik qazandig1 dovrs tosadiif edir.
2000-ci ildon baslayaraq A.C.ismayilzado, F.F.Abdullayev vo b. toro-
findan Kicik Qafgazin simal-sorq yamacinda (Kiirok¢ay hdvzasinin yuxari axi-
minda), F. Mustafayev torofindon iso Talis qirisiqliq zonasinda vo digor saho-
lords platin qrupu metallarina kompleks qiymotlondirms islori aparilmisdir. Bu
islor Dagliq Talisda shomiyyatli naotico vermoso do, Kiirok¢ay hovzosinin yu-
xar1 aximinda, eyni adli ¢aym sol qolu olan Bondvsogay hovzasindo platinin
sopinti oreollar1 vo koklii monbolori askarlanmisdir [6]. Koklii monbado platin
saxlayan siixurlar tiind boz, gara ronginin olmasi ilo sociyyslonir. Bu siixurlar-
dan gotlriilmiis smaqlarin tam silikat analizinin naticolori asagidaki codvoldo

verilmigdir.

Cadval
Silikat analizin naticalori
. Oksidlorin miqdari , % 0 o
S @ = X
g )%‘0 8 ~ g g ~ @) %) a o Z
AlEElIS | Q| Q 2|82 21%| <282 %
Ur el o;m = 2 [ @) = ||z | = A | M E

1| 144 [49,14| 14,12 | 5,75 | 1,13 9,12 17,59]0,16]0,08|0,05| 0,15 | 11,97 | 99,26
145 |51,21| 14,15 | 5,81 10,1 7,61 - 10,42|0,05| 0,15 ] 8,85 | 99,42

Analizin noticolorindon goriiniir ki, SiO,-nin miqdarmna (45-53 %) vo
K,0 +Na,O coming (<5%) goro silixurlar normal golovili osasi stixurdur. Asa-
gidaki sokildo orazido yayilmis osasi siixurlarin agilisindan bir fragment ve-

rilmisdir (sokill).

Sok. 1. Orazidos yayilmus osasi siixurlarin acilist

Sopinti platin oreollar1 praktiki ohomiyyat kosb etmoso do koklii mon-
bonin agkarlanmasinda istigamotlondirici rol oynamisdir [3]. Sopintido askarla-
nan platin donslorinin dl¢iilori 2,0 mm-o qodordir (sokil 2).
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Sak. 2. Sopinti platin denalari

Platin saxlayan siixurlar osasi vo ultrassasi torkibli olmaqla gabbro-dia-
bazlarin dayka komplekslorindon vo digor morfologiyaya malik kigik in-
truzivlordon ibarstdir. Yeriistii sinaqlasdirmalarin ilkin naticesino goro bu sii-
xurlarda platinin miqdar1 0,14 g/tondur vo tobii ki, sinaqlarda sorbast platin
donasinin rast golinmasi ilo onun miqdart daha ¢oxdur. Naticalor gostarir ki, bu
orazido irimiqyasli geoloji-qiymatlondirmao islorinin aparilmasi zorurati vardir.

L.1.Qurskayanin [5] fikrinco, potensial platin dastyan intruziv siixurlarmn
miloyyon edilmasi ti¢lin regional vo lokal amillor m&vcuddur. Regional amil-
lora: magmatik, struktur va litoloji-stratiqrafik amillor aiddir.

1. Magmatik amil kimi, birinci ndvbads platin qrupu metallarinin osasi vo
ultrassasi siixurlarla olagodar olmasini gostormok olar ki, bu da yuxarida gosto-
rilon arazido ofiolit kompleksi soklindo moévcuddur; 2. Struktur amilo transre-
gional darinlik qirilmasinin vo gorilmis bloklarin olmasi aiddir ki, bu da srazids
simal-qorb istigamotli Goygo-Hokora dorinlik girilmasi vo ona en istigamotdoki
bloklardan ibaratdir. 3. Litoloji-stratiqrafik amil kimi asagida gosterilon ol-
verisli litoloji sorait nozords tutulur: intruzivlorin miixtolif geoloji formasiya-
larin sorhadi boyunca stratiqrafik soviyyelora uygunlagsmasi; yan siixurlarin
plastik ¢cokmo tuf monsali olmasi; ekran rolu oynayan effuziv siixurlarin olma-
s1. Bu gostarilonlor orazi liclin xarakterikdir vo daha aydin tocossiim edilmigdir.

Regional amillor vo onlarin tohlili Kicik Qafgazda platin dasiyan intru-
zivlorin olmasi varligini bir daha séylomoyo imkan verir.

Regional amillor asasinda platinliliyi ehtimal olunan intruzivlor asagidaki
lokal amillor asasinda doqiqlosdirilir: intruzivlorin iri 6l¢iilii vo miixtalif for-
mal1 bloklardan togkil olunmasi; intruzivin yan siixurlarla termal tomaslari; in-
truzivlerin asimmetrik qurulusu, yoni daban hissado ultrassasi, tavanda iso
osasi siixurlarin formalasmasi. Zolagli teksturanin, yoni salik vo mafik mine-
ralli magmatik siixurlarin ndvbolosmasi; yiiksok doraceli differensiasiya; dif-
ferensiasiyaya moruz qalmis siixurlarin ritmik xarakterli olmasi; kimyovi tor-
kibin dayigmasi iizra laylanmanin olmasi; intruzivin torkibinde dunit, peridotit,
piroksenit, norit, qabbro kimi siixurlardan ibarat petrogenetik siranin olmasi;
stixuromalagatiron minerallarin olivinden, ortaklazdan, piroksenden vo plagio-
klazdan ibarat olmasi; ikinci dorocali minerallardan biotit, floqopit, hornblend
va s. minerallarin istiraki; xromit, mis-nikelli sulfid vo magnetit kimi maqmatik
mangali filizlorin olmasi; geokimyavi gostaricilorin klarkdan yiiksok olmast;
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konarlarda gabbro, qabbro-norit tipli dayka kompleksinin olmasi.

Yuxarida gostorilon regional vo lokal amillorin ¢coxu Kicik Qafqaz ora-
zisindo, xlisuson do ofiolit kompleksi yayilmis arazido moévcuddur vo bunun da
osasinda bu orazido platin qrupu yataglarina perspektivlilik ehtimali boyiikdiir.

1990-2020-ci illordo Kigik Qafgazda ofiolit kompleksi slixurlarinin
yayildig1 orazilorin ¢ox hissosi nankor ermonilorin osarati altinda oldugundan
bu regionda platin qrupu yataglarinin axtarisinin aparilmasi miimkiin olmamis-
dir. Bu giin bu orazilorin isgaldan azad olunmasini vo indiys qodor yerino ye-
tirilmis geoloji islorin miisbot naticolorini, yuxarida gostorilon olamaot, amil vo
meyarlara asason bu orazids platin qrupu yataglarinin askarlanmasi ehtimalini
nozord almagla geoloji kosfiyyat islorinin yenidon davam etdirilmasi vo platin
va platin qrupu elementlorinin miqdarinin, yayilma qanunauygunlugunun &y-
ronilmasi moqgsodyonlii olardi.

Platin vo platin qrupu yataqlarmin axtaris1 ayri-ayri etaplarla — doqiq
texniki-analitik bazanin vo bu metallarin axtariginda tocriibasi olan geologlarin
sofarbarliyi vo asagidaki ardicilligla aparilmalidir; orazidoki ultrassasi-asasi
intruzivlorin tiplora ayrilmasi; bunlarin arasinda gabbro-dunit-peridotit- pirok-
senit formasiyasinin ayrilmasi; ayrilmis massivlerin platine perspektivliliyini
giymatlondirmasi; platin dasiyan horizont vo strukturlarin axtarisi.
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O XPOHMKE IMMOUCKOB IJIATUHOBBIX MECTOPOXKJIEHU
HA MAJIOM KABKA3E U UX IIEPCIIEKTUBAX

O.®.AB1YJJIAEB, X.P.ASBAEBA, T AAMAMEJIOBA
PE3IOME

B craTtbe mpuBeeHBI CBEJCHUS 00 3Tarax MOWCKOB METAJUIOB IUIATHHOBOW TPYIIIHI HA
Manom KaBkase, a Takxe pe3yJabTaTbl HAYYHBIX U TEOJIOTHUECKUX PadOT, COTTACHO KOTOPHIM
MIPEAONPEAEISUIOCH NIEPCIEKTUBHOCTh yYaCTKOB PACIIPOCTPAHCHUST KOMITIEKCA O(HOIUTOBBIX
MOpoA, Ha OCHOBE (DAKTOPOB, MPEAIIOCHIIOK M KPUTEPHUEB, CBUACTEIBCTBYIOMIMX O PACIpoO-
CTPAaHCHUH METAJUIOB IUIATHHOBOM Tpymmbl. PekomeHayeTcsi BO30OHOBJICHHE T€0JI0TOpa3Be-
JOYHBIX PabOT HA ITUX ydacTKax.

KuroueBnbie ciaoBa: Maneiii KaBkas, sTam, oQpHOMUTOBBIN KOMILUICKC, IJIATHHA, IIIHX,
MEePCICKTHBA.

ABOUT THE CHRONICLE OF SEARCHING FOR PLATINUM
DEPOSITS IN THE LESSER CAUCASUS AND THEIR PERSPECTIVES
F.F.ABDULLAEV, H.R.AZAEVA, T AMAMEDOVA
SUMMARY

The article provides information about the stages of the search for platinum group
metals in the Lesser Caucasus, as well as the results of scientific and geological works,
according to which the prospects of the distribution areas of the ophiolite rock complex were
predetermined, based on factors, characteristics and criteria indicating the distribution of

platinum group metals. It is recommended to resume exploration work in these areas.

Keywords: Lesser Caucasus, stage, ophiolite complex, platinum, concentrate,
perspective.

85



BAKI UNIVERSITETININ XOBORLORI
Ml Tabiat elmlari seriyasi 2022

COGRAFIiYA
UOT 551.482

SUALTI BORU KOMORLORININ COKILOCOYI
“QARABAG-GUNOSLI” AKVATORIYASINDA
KULOK, DALGA VO AXIN PARAMETRLORININ TOYINi

I.M.ABDULLAYEV', $.B.9SODOV’, V.H.ISMAYILOV'
'Baki Déviat Universiteti , *Neftqazelmitadgigatlayiha institutu
bsu.edu.az

Son dovrlar Xazor donizinin Azorbaycan sektorunda neft-gaz hasilatimin artmast vo
onun nagli yeni boru kemorlarinin cokilmasini aktuallasdrwr. Danizin neft-qaz ¢ixarilan
akvatoriyalarinda, xiisusilo sualti neft-qaz boru kamarlarinin cokilacayi akvatoriyada kiilok,
dalga va axin parametrlorinin todgigi oldugca vacibdir. Magalads sualti boru kamarlarinin
cokilacayi “Qarabag-Gunasli” yatagi akvatoriyasinda ¢oxillik miisahido Malumatlar: asasinda
kilok, dalga va axin parametrlori tadqiq olunmus, 1 va 5 % tominatl dalga parametriari he-
sablanmigdur.

Acgar sozlor: “Qarabag-Giinosli” yatagi, neft-qaz ¢ixarilan akvatoriya, sualtt boru
komorleri, hidrometeoroloji parametrlar, kiilok, dalga va axin parametrlori

Xazor denizinda kiilok, dalga veo axin parametrlorinin mdvsiimi vo coxillik
gostaricilori oldugca doyiskondir. Danizin miixtalif cografi en dairesindo yerlogmasi,
bu parametrlorin mokan-zaman doyiskonliyine sabob olur. Danizin neft-qaz yataqla-
rindan hasil edilon xammal ilkin olaraq sualti boru komorlori vasitosilo sahilo ¢atdirilir.
Sualtt boru komeorlorinin ¢okilocoyi akvatoriyalarda, onlarin layiholondirilmosi vo
tohliikasiz istismar1 baximindan ilkin olaraq hidrometeoroloji rejimi, xiisusilo kiilok,
dalga vo axin parametrlori tadqiq olunur. Kiilak, dalga ve axin parametrlari, hamginin
dalganin 20 vo 100 ilds (1 vo 5 % tominatl) miisahide oluna bilacok maksimal gos-
toricilori hesablanir.

“Qarabag-Giinagli” yatagi Xozor denizinin Abseron astanasinin dorin sulu his-
sosino aiddir. Bura donizin Abseron - Balaxani galxma zonasinin zongin neft-qaz
yataqglar1 daxildir. “Qarabag-Giinoagli” yatagi Orta vo Canubi Xozarin sarhaddinds, Ab-
seron yarimadasindan 100 km sorqde, Xozorin agiq hissasindo yerlosir. Sualti boru
komoarlarinin ¢akildiyi akvatoriyada donizin dorinliyi 85-195 m intervalinda dayisir.

Azoarbaycan sektorunun neft-qaz hasil edilon “Qarabag-Giinagli” yatagi akvato-
riyasinin kiilok, dalga vo axin parametrlori hidrometeoroloji montoqgalorin miisahido
molumatlar1 asasinda dyronilmisdir.
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Bu rayonun iglimi onu ohato edon saholorin tesirindon, sirkulyasiya pro-
seslorindan va giinas radiasiyasinin tosirinden formalagir. Xozar donizi {izorinds sinop-
tik proseslar, xiisusils kiilok rejimi 6ziine maxsusdur. Daniz iizorinde hakim kiiloklor 6
tipdon ibaratdir. Bundan basqa bu tiplora slave, yeddinci - zaif vo dayanigsiz kiiloklor
do aid edilir [1, 2, 3]. Bu tip kiiloklorin moévsiimi va illik tokrarlanmasi asagidaki cod-
valds verilmisdir.

Cadval 1
Xazar danizi iizorinda kiilok axinlari tiplorinin tokrarlanmasi
Tiplor Kiiloyin istigamati Mvsiimlor lizro tokrarlanma, -%

Qis Yaz Yay Payiz 1llik

I SmQ, SmSmQ 16,6 194 | 248 16,9 19,43
11 Sm, SmSm$ 10,4 10 16,9 11,2 12,13
111 SmS, SSmS 11,6 8.4 7 9,5 9,13
v CS 18,7 24.8 19,3 22,7 21,38
\% CS ohatoli 22,6 13,2 6,6 17,5 14,98
VI Burulganh siklon 6,8 4,3 1 34 3,88
VII Zoif vo dayanigsiz 13,3 19,9 24 4 18,8 19,10

Cadvoaldon goriindiiyii kimi, birinci tipe dayanigli simal-qorb (SmQ) vo
simal-simal-gqorb (SmSmQ) kiiloklori aiddir ki, 6ziinlin giiclino, davamiyyot
miiddoatine vo yayilma sahasina gora digor kiilok axinlari tiplarinden farqlenir.
Bu tipin orta illik tokrarlanmasi 19,43 % olub, on ¢ox yayda miisahids edilir.
Ikinci tipo simal (Sm), simal-simal-sorq (SmSmS) istiqamotli kiiloklor aiddir.
Onlarin orta illik tokrarlanmasi 12,13 %-dir. Bu tip kiiloklor do daha ¢ox yayda
miisahido edilir. Simal-sorq (SmS) vo sorg-simal-sorq (SSmS) kiiloklori ti¢lincii
tipo aiddir. Bu tip kiiloklorin orta illik tokrarlanmast 9,13 % olub, daha ¢ox
qisda miisahido edilir. Conub-sorq (CS) kiiloklori dordiincii tips aiddir. Bu tip
kiiloklorin orta illik tokrarlanmasi digorlori ilo miiqayisado daha ¢oxdur. Bu tip
kiiloklorin payiz vo yaz movsiimlorinds tokrarlanmasi (23 vo 25 %) istiinliik
toskilr edir. Besinci tip 6ziinomoxsus CS kiilokloridir. Bu kiiloklorin 6ziinomox-
suslugu ondan ibarotdir ki, giiclii CS kiiloklori donizin simal vo orta hissosinin
gorb yarisinda deyil, sorq yarisinda miisahido olunur. Bu tip kiiloklorin orta
illik tokrarlanmasi 15 % olub, asason qisda miisahido edilir. Burulganli vo sik-
lonik kiilok tipinin (VI) orta illik tokrarlanmasi 4 % olub, daha cox qisda (6,8
%) miisahido edilir. Bu tip kiiloklor miixtalif torkibli olub azdayaniqhidir. So-
nuncu tips zoif vo dayanigsiz kiiloklor aid edilir ki, onlarin orta illik tokrarlan-
mast 19 % - dir. Zoif vo dayanigsiz kiiloklor daha ¢ox yayda miisahido edilir.

Xozor donizinin Azorbaycan sektoru kiilok vo dalga rejimlorino goro bes
rayona, hor bir rayon iss 0z daxilinds yarimrayonlara boliinmiisdiir. Sualt1 boru
komorlorinin ¢okildiyi “Qarabag - Gilinosli” yatagr Xozor donizinin dordiincii
rayonuna daxildir.

Miisahido molumatlarindan molum olur ki, akvatoriyada Sm vo SmQ kii-
loklarinin illik tokrarlanmasi uygun olaraq 25.8 va 20.3 % toskil edir. C, SmS
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va CS kiiloklarinin illik tokrarlanmasi uygun olaraq 12.5 va 11 %-o borabordir.
S vo Q kiiloklorinin illik paylanmasi 8.3 vo 5.0 % toskil edir..Sm vo SmQ is-
tigamotli kiiloklorin aylar {izro paylanmasi toxminon borabor olub, daha ¢ox
yay aylarma tosadiif edir. Bu istigamatlor lizro kiiloklor daha ¢ox iyul va iyun
aylarinda geydo alinmisdir. SmS vo S istigamatli kiiloklor daha ¢ox sentyabrda
miisahido edilir. “Qarabag-Glinogli” yatagi akvatoriyasinda kiiloyin tominat
sistemindo 100 il miiddstindo miimkiin olan on boyiik siiratlori codval 2-do
verilmisdir [4].

Cadval 2
“Qarabag-Giinasli” yatag1 akvatoriyasinda tominat sisteminda kiiloyin 100

il miiddatindd miimkiin olan an boyiik siiratlori, m/san

Kiilok siirotinin ortalagma Istiqamotlor
miiddoti CS C CQ SmS Sm,SmQ
2 doqigo 23 34 39 33 44
10 doqigo 19 28 33 27 37

Abseron Astanasimin dorin akvatoriyalarinda, o climlodon “Qarabag-
Glinosgli” yatagi akvatoriyasinda dalga rejimi eynidir. Bu onunla xarakterizo
olunur ki, yataglar donizin dorin rayonunda yerlosir vo bu rayonlarin kiilok
soraiti vo dalga yaradan amillari eynidir.

Akvatoriyada dalga iizro aparilmis miisahido molumatlar1 tohlil edilmis-
dir [5]. Malum olmusdur ki, 0,1-0,5 va 0,6-1,0; 1,1-2,0 va 2,1-3,0 m hiindiir-
liiyo malik dalgalarin il orzindos tokrarlanmasi uygun olaraq 166, 93, 63 vo 36
giin-o borabordir. Daha ¢ox tokrarlanma yaz vo yay aylarina tosadiif edir. 3.0
m-don ¢ox olan dalgalarin tokrarlanmasi iso nisboton daha azdir (7-8 giin).
Bundan bagga dalganin hiindiirliiklora vo istiqgamotloro goro sayr arasdirilmis-
dir. Miixtolif hiindiirliiklii dalgalarin Sm vo SmS istigamotlori iizro yekun sayi
uygun olaraq 148 vo 50 giino borabordir. Digor istigamatlor {izro dalgalarin
yekun say1 iso 10-40 giin intervalinda doyisir.

Tadqiq olunan rayonda qisda iistiinliik toskil edon simal vo simal-sorq
kiiloklori conuba dogru yonolmis dalgalar, yayda iso conub vo conub-sorq
kiiloklori simal istiqgamotli dalgalar yaradir. Dalgalarin hiindiirliiyii osasen
kiiloyin siirati, davamiyyot miiddsti vo qa¢is mosafosindon asilidir.

Sualtt boru kamarlorinin ¢okildiyi “Qarabag-Gilinosli” yatagi akvatoriya-
sinin yerlosdiyi rayonda qasirgalar zamani simal, simal-qorb, conub vo conub-
sorq istigamotlorinds giiclii doniz dalgalarinin yaranmasi ti¢lin olverigli gorait
yaranir. Bunun osas sobobi gasirgalarin davamiyyot miiddotinin ¢ox olmasi,
homginin donizin homin yataqdan simal, simal-qorb, conub, conub-sorq istiga-
motlorindo oks sahilo godor olan mosafasinin ¢ox boyiik olmasidir. “Qarabag-
Glinogli” yatagi akvatoriyasinda Ustilinliik togkil edon kiiloklordo dalga para-
metrlori hesablanmigdir (cadval 3).
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Cadvel 3
“Qarabag - Giinasli” yataginda sualti boru kamarlarinin ¢akilacayi
akvatoriyada kiilok, dalga parametrlori

Kiilok parametrlori Qagis Donizin Dalga parametrlori
Lo Siirat, mosafasi, dorin-
ISthamQt m/san km llyl, m hor, m Tor, san }\'ar, m hl%, m hS%, m
Sm, SmQ 44 420 85-195 5,4 10,5 172 12,8 10,4
Sm$ 33 180 85-195 3,7 7,4 95 8,9 7,2
CS 23 350 85-195 2,7 5,3 45 6,5 5,3
C, CQ 34 380 85-195 1,6 3,2 26 3,9 3,2

Simal vo simal-gorb kiiloklori zaman1 hesablanmis dalganin orta hiindiir-
Iyt 5,4 m, periodu 10,5 san, uzunlugu iso 172 m toskil edir. 1 vo 5 % tominath
dalga hiindiirliiklori iso 12,8 vo 10,4 m-o borabordir. Akvatoriyada simal-gorq
kiiloklori zaman1 hesablanmig dalganin orta hiindiirliiyli, periodu vo uzunlugu
uygun olaraq 3,7 m, 7,4 san vo 95 m toskil edir. 1 vo 5 % tominatl dalga hiin-
diirliiklori iso 8,9 vo 7,2 m-o barabardir. Conub-gorq kiiloklori {izro hesablanmig
1 vo 5 % tominath dalga hiindiirliiklori 6,5 vo 5,3 m-o, conub vo conub-qorb
istiqgamatlori {izra iso uygun olaraq 3,9 vo 3,2 m-9 barabordir.

Sualt1 boru komarlorinin ¢okildiyi “Qarabag-Gilinogli” yatagi akvatoriya-
sinda doniz axinlar rejiminin formalagmasi {igiin osas amil kiilokdir. Bundan
basga doniz axinlarinin yaranmasinin asas sabablori kiiloklo yanasi doniz suyu-
nun dorinliys gora sixligimin miixtalifliyi, Koriolis qiivvasi, denizin dib relye-
finin geyri-baraborliyi, donizin dorinliyi vo s. amillordir.

Xazor donizindo vo onun miixtolif akvatoriyalarinda axinlarin tam Oy-
ronilmasi, ona sobab olan qiivvalordon asili olaraq miirokkob bir prosesdir. Bu
baximdan axinlar tizro malumatlar ¢oxluq taskil etmir. Doniz hidrotexniki qur-
gularin layiholondirilmosi zamani nazori iisullarla hesablanmis vo ya axin iizro
uzun middatli praktik neticalors osaslanan informasiya materiallarindan isti-
fado edilir [6, 7, 8]. Sualt1 boru komarlorinin ¢okilocayi “Qarabag-Giinogli” ya-
tag1 akvatoriyasinda tistiinliik togkil edon kiiloklor asasinda donizin sath vo dib
lay1 ti¢iin hesablanmis axinlarin on boyiik siirotlori codval 4-do verilmisdir. Ak-
vatoriyada axin vo dalgalarin formalasmasinda vo inkisafinda kiiloklorin rolu
iistlinliik toslik edir.

Cadval 4
Kiilok vo axinlarin maksimal parametrlori
Istigamotlor

Kiiloak siiratinin ortalasma miiddati cs C CQ SmS Sm, SmQ
2 doq ortalasmis qiymot, m/san 23 34 39 33 44
10 doq ortalagsmis qiymat, m/san 19 28 33 27 37
Doaniz aximlarinin siirati, m/san
Danizin sathi 1,25 1,25 1,20 1,20 1,25
Donizin dibi 0,5 0,5 0,5 0,5 0,5
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OIIPEJAEJIEHUE ITAPAMETPOB BETPA, BOJIHBI U TEUEHUA
HA AKBATOPHUSAX «KAPABAX-T'TOHEIJIN
C IPOKJIAJABIBAIOIIUMUCSA ITOABOAHBIMHA TPYBOITPOBOJAMUA

N.M. ABAYJJIAEB, C.b. ACA10B, BX.MCMANJIOB
PE3IOME

B nocnennee Bpems yBenmueHne n00bMa HETH-Ta3a U X TPAHCIIAPTHPOBKU B A3zep-
GaitxaHckoM cektope Kacmuiickoro Mopst sIBISIETCSl aKTYJIBHBIM Ul TIPOKIAIBIBAHUS MOJ-
BOJIHOTO TpyOonpoBoja. Becbma HeoOXonuMo HccieoBaHMsI MapamMeTpoB BETPa, BOJHBI U
TedeHus: HeTerazo00bIBaOLICH aKBATOPHU MOPS, OCOOEHHO Ha aKBATOPHSX MPOBOJBIMBIX
IOJIBOJTHBIX TPYOOTIPOBOJIOB.

HccnenoBaHbl nmapaMeTpoB BETpa, BOJHBI M TedyeHHs Ha akBatopusix «Kapabax-I'to-
HEIIN» MECTOPOXKICHHUS Ha OCHOBE MHOT'OJIETHHX HaTYPHBIX JaHHBIX, a TAKXKE pacCUUTaHBI |
1 5 % - HBIX 00€CIIeUeHHOCTH apaMeTPOB BOJIHBI.

KuaroueBbie ciioBa: mecrtopoxaenus «Kapabax-I'torenmmm», HedTerazagoObIBaronIas

aKBaTOPHsI, TOJBOHBIE TPYOOIIPOBOIBI, THAPOMETCOPOIOTHIECKIE TapaMETPhI, BETPO-BOIHO-
BbIE ¥ TAPAMETPHI TI0 TEUCHHIO
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THE DEFINITION OF WIND, WAVE AND STREAM PARAMETERS
FOR OFFSHORE PIPELINES ON THE ’KARABAKH-GUNESHLY” AQUATORY

L.M.ABDULLAYEY, S.B.ASADOV, V.H.ISMAILOV
SUMMARY

Recently increase extraction of oil-gas and their transportation in the Azerbaijani sector
of the Caspian Sea is actualiy for making of the underwater pipeline. The research of wind,
wave and stream parameters on oil-gas producing aquatory of the sea, especially in the zones
of laying piplines is of great importance.

The wind, wave and stream parameters on aquatories of” Karabakh-Guneshly” were
studied based on long-term field data and 1 and 5 % parameters guaranteed wave parameters
calculated

Keywords: “Karabakh-Guneshly” fields, oil-gas producing aquatory, offshore piplines,
hydrometeorological parameters, wind, wave and stream parameters
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The article analyzes the classification of cultural and natural heritage resources,
features of use, attractiveness factors and opportunities for use in tourism. At the same time,
the formation of eco-cultural museums in areas with natural and cultural resources and the
existing international experience in this field, the factors of attractiveness in tourism, the
formation of demand for eco-cultural museums were studied. The organization of eco-cultural
destinations in Azerbaijan shows the richness of natural and cultural heritage in the areas
around the villages of Miskinli and Tug, Azig, the advantages of mutual use of these resources
in the tourism industry.

Keywords: cultural and natural heritage, cultural-natural tourism, eco-cultural museum,
destination, sustainable tourism, ecotourism, Montceau Les-Mines and Alsace eco-museums,
Miskinli, Tug, Azykh.

The high potential of cultural and natural heritage and the opportunities
for attractiveness are considered promising in the development of the tourism
industry in Azerbaijan. Widespread distribution of natural and cultural heritage
in the regions of the country, the people's way of life, history, art, folklore,
architecture, religion, etc. is defined as the type of tourism involved. At the
same time, the combined use of natural and cultural heritage, as well as the
holding of festivals and celebrations that reflect the lifestyle and national
values of the local population, increases the attractiveness of tourists. As it is
known, the number of tourists coming due to cultural and natural heritage, in
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addition to taking a leading position in the general flow of tourists, spends

more money on services than other types of tourism [1].

Cultural and natural heritage, the existence of links between traditional
cultures, combines many resources, both material and symbolic. Acceptance of
natural and cultural heritage as a value is a priority in tourism as an attractive
factor and forms the basis for the formation of tourism resources [7].

Covering the broad concepts of natural and cultural tourism in the unified
classification system adopted in the world, cultures, environment, exotic
landscape cover many areas of activity and traditional values in this field. From
this point of view, natural and cultural tourism objects include: exotic land-
scape, natural monuments, eco-centers, dendari parks, cultural heritage sites,
performing arts, folklore, fine arts objects, festivals and other special events,
religious objects, rural lifestyle, local culture and traditions, crafts and han-
dicrafts, ethnography, hospitality culture, modern popular culture, special cul-
tural interests, etc.

It should be noted that in European practice, there are four approaches to
the use of natural and cultural heritage resources [3]:

o Approach to the dependence of supply and demand for natural and cul-
tural heritage resources;

. Opportunities for the formation of natural and cultural heritage centers as
tourism destinations;

J Possibilities of joint use of natural and cultural heritage resources as an
integral part of tourism products;

o Opportunities for the formation of eco-cultural museums and destinations
in areas where natural and cultural heritage resources are concentrated.
These approaches are based on the use of natural and cultural heritage in

the tourism business, which depends on their attractiveness. Taking into
account the factors of attractiveness is associated with the direct use of these
resources in marketing and tourism products. Also, the increase in the
economic efficiency of the use of natural and cultural heritage resources is
directly related to its attractiveness.

The typology of more complex cultures is determined not only by their
attractiveness, but also by the dynamics of incoming tourists. Cultural
motivations for motivation in tourism influence the travel planning of many
consumers. The importance of cultural tourism is related to the characteristics
of the cultural heritage that tourists prefer to travel to [7]. Here, the presence of
samples of cultures and heritage of the target, the availability of sufficient
places of visit, cultural experience are the main elements of attractiveness.

The widespread use of cultural and natural heritage as tourism resources
on an international scale, the formation of it as a major tourist attraction and as
an integral part of tourism products makes it relevant. The use of cultural and
natural heritage resources reflects different approaches in the tourism industry,
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which requires the protection of cultural and natural diversity. The uniqueness
and attractiveness of different nations play a key role in turning their creations
into tourism products. The use of the region's cultural values as tourism
resources is a priority in the transformation of the intellectual, emotional, moral
and spiritual, cultural values of the local population into tourism products [10].
The formation of cultural heritage as a means of attracting investment as a
means of economic development will increase employment and create
additional sources of income.

Existing analyzes of the transformation of culture and cultural heritage
into tourism products reflect their attractiveness factors, tourist characteristics,
different approaches, people's worldview. Especially against the background of
the growth of leisure and health travel, the presentation of cultural heritage as a
perceptual tourism product is widespread in the international tourism market

[8].

| Natural and cultural tourism |

‘_———’/’\\\—_..

| Natural heritage |\ - ‘/I Cultural heritage
Eco-cultural tourism
destinations
Y
* Landscape exoticism ¢+ Cultural heritage
¢ Natural monuments F Sustainable tourism ¢ Theart of
+ Ecological centers performing
*  NMountain ecosysterns \»  FEco-cultural tourism « Follklore
¢ Dendari parks + Finearts
* Eco-cultural * Festivals
landscapes ™ Ekomuzeylor ¢ Ethnography
+ Religious ohjects
+* Rural lifestyle
[ Activists * Local culture and
K traditions
« Artwork and
[ Partial activists ]‘7 Demand for natuml handicrafts
and cultural tourism «  Hospitality
[ Coincidences and lishilities ],/ «  Special cultural
interests

Scheme: Naturial and cultural tourism [8].

The demands of modern people living in cities and having a certain level
of prosperity to live in nature and natural life are increasing day by day. As a
result of this process, today the traditional tourism concept based on the sea-
sand-sun triangle is changing rapidly, and nature tourism, in other words, the
ecotourism market is developing rapidly around the world as a branch of
tourism based on nature activities. Based on this transformation, it is safe to
say that future tourists will increasingly prefer alternative types of tourism
instead of traditional mass tourism. These tourists will be people who are
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sensitive to the environment, pay attention to cultural and local motives, and
look for nature wherever they go. This new type of tourist will not hesitate to
spend money to get in touch with nature in unspoiled natural areas, to observe
the wild animals and plants of those areas, to get acquainted with the cultural
diversity, to share the culture and life of the local population.

Natural and cultural tourism, which encompasses people's interest in
nature, is becoming one of the main types of the world tourism market. Nature
tourism is the process of planning and combining the unique beauties and
healing properties of the forest and nature with effective control. This process
means walking, watching, observing, feeling, witnessing, and being informed
in protected areas.

On the other hand, the type of cultural tourism, which includes not only
historical and cultural resources, but also natural resources, is developing. The
fact that cultural and nature tourism is directly related to natural and
anthropogenic resources shows their connection. In general, cultural tourism is
a tourism approach that presents natural and historical cultural resources,
cultural activities, works of modern art, the results of the cultural industry and
some socio-economic events in the form of tourism products. It is a term that
covers not only history but also modern life.

Since there are many definitions and sub-sectors of nature tourism in the
scientific literature, it is impossible to make a clear distinction about its market.
According to the United Nations Environment Program (UNEP), nature tou-
rism, as a sub-sector of the tourism sector, consists of components of ecotou-
rism and adventure tourism. Ecotourism is closely intertwined with both
cultural tourism and rural tourism.

As it is known, the connection between cultural and nature tourism can
be explained by ecotourism (in other words, eco-cultural, ecological cultural
tourism), which is a new product of the tourism market. Eco-cultural tourism, a
new type of tourism created by the link between cultural and nature tourism,
aims to develop cultural and ecological resources by presenting the ecological
and cultural components of the landscape together. Sustainability and partici-
pation are two key factors that are critical to the long-term future of tourism.
Appropriate strategies should be identified to realize the potential of eco-
tourism, which carries all the principles of sustainability, and eco-cultural tou-
rism, where nature is valued together. Within the framework of these strategies,
the concept of "eco-museum", which preserves the natural and cultural envi-
ronment as a whole, comes to the fore in international practice. Referring to the
phenomenon of eco-cultural tourism, the approach to eco-museum, which aims
at the sustainability of nature, local identity, cultural and social diversity, is
revealed. Its connection with culture and nature is being investigated.

In the 20th century, the concepts of culture and localization brought
about by the concept of globalization have gained importance. In particular,
urban and rural structures are trying to get rid of the monotony caused by
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globalization by highlighting their local identities. With the formation of
identity due to local characteristics, museums, where the material and cultural
heritage is displayed, are subject to changes in terms of both structural and
physical conditions. Instead of being a place where material values and cultural
heritage are exhibited, museums have begun to become places that explain
public life and culture, and provide opportunities for living and learning. Eco-
museums, one of the emerging types of museums with this new perspective,
not only present the material and cultural heritage of the local community to
the visitor, but also stand out as a tourism approach and strategy that
contributes to the environment from a socio-economic point of view.

In addition to being a rapidly developing sector in recent years, ecolo-
gical and cultural tourism has become one of the studied fields of social
sciences. Natural and cultural tourism events have gained importance in the
field of tourism around the world. Before moving on to the concept of eco-
logical and cultural tourism, which is a combination of nature and cultural tou-
rism, it is necessary to give a scientific explanation. International Ecotourism
Society TIES (The International Ecoturism Society); defines ecotourism as
"responsible travel to natural areas that protect the environment and promote
the well-being of local people." According to the definition of the World Union
for Conservation of Nature and Natural Resources, ecotourism is a trip to
natural areas that are not disturbed by people who support conservation and
provide socio-economic benefits to the local population through environ-
mentally responsible travel, understanding of nature and cultural resources [5].
According to these definitions, the principles of ecotourism activities and
practices are [15]:

Minimal interference with the environment and territory,

Creation of ecological and cultural consciousness,

Strengthening interaction between locals and visitors,

Providing direct financial assistance for nature protection,

To provide economic benefits to local people under certain conditions,
Contribute to the host country at the political, environmental and social
levels;

e Support for international human rights.

Principle of sustainability. The principles of ecotourism development
and management plan apply to all types of tourism, including mass tourism.
The principle of sustainability makes it necessary to develop tourism at the
ecological, economic and socio-cultural levels and to ensure this development
in the long run. In this context, ecotourism [15]:

* The most important factor in the development of tourism is the efficient
use of environmental resources, ensuring the sustainability of environmental
processes, contributing to the protection of natural heritage and biodiversity.

* Respect the culture and values of the host society, preserve the living
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environment, cultural heritage and traditional values and intercultural under-
standing, and contribute to tolerance.

Access to income for all stakeholders, sustainable employment, and
sustainable social and long-term economic activities, including social services,
play a role in helping to reduce poverty.

Participation of stakeholders. The development of ecotourism requires
the participation of all relevant stakeholders (local governments, non-govern-
mental organizations, educational institutions, private sector participants). Eco-
tourism is a dynamic process and requires constant monitoring of impacts. If
necessary, preventive or corrective measures should be taken. Facts such as
maintaining high levels of tourist satisfaction, providing meaningful experien-
ces for tourists, raising awareness about sustainability issues, and promoting
sustainable tourism practices are important for ecotourism. The increase in the
number of tourists, along with providing economic opportunities and employ-
ment, can also cause some problems. The most important of these is how much
the local population benefits from the development of tourism and how the
development of tourism affects the natural and cultural resources of the region.
These questions should be discussed continuously and temporary descriptions
of relevant improvements in the method of ecotourism development should be
made.

Cultural tourism. Cultural tourism is based on a synthesis of patterns,
traditions, artistic activities, customs and practices that reflect the traditions of
the people of the region. The concept of culture and cultural heritage opens
new perspectives in the development of tourism, which serves to provide
products that meet the needs of tourists. The products that the tourist receives
from that destination, the traditions he learns, the innovations he gets ac-
quainted with are considered to be the dimensions of cultural tourism. One of
the main goals of cultural tourism is interaction and acquaintance with new
traditions. Successful cultural tourism projects depend on cooperation,
evaluation, research, marketing and a developed service sector for visitors [14].

Ecological and cultural tourism. Eco-cultural tourism means bringing
together and demonstrating the natural and cultural components of the land-
scape. This concept is proposed as a way to develop marginal cultures and
environmental resources. Sustainability and participation are two key factors
that are critical to the long-term future of tourism. Ecotourism, which carries
all the principles of sustainability, and the principles of cultural tourism, where
different and modern experiences of cultures are evaluated together, form the
basis of the concept of eco-cultural tourism. The most important element of the
eco-cultural tourism approach is to ensure the sustainability of local control
over the planning, development and maintenance of areas. To achieve this, it is
first necessary to determine the relationship of the local community to the
environment. Ecological and cultural tourism is a model of nature tourism and
cultural tourism that provides employment for the local population [7].
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Eco-cultural tourism aims to bring together local organizations, national
and international non-governmental organizations, and tourism companies so
that local people can benefit from income-generating activities [12].

At the same time, this form of tourism aims to preserve the natural and
cultural heritage in areas with tourism potential, sufficient labor force and
unemployment, as well as to make the most of them.

Objectives of eco-cultural tourism, which is a joint demonstration of
natural and cultural tourism [9]:

J Conducting eco-cultural research,

. Implementation of eco-cultural education and awareness programs,

J Establishment of consultation and information centers,

. Encourage the creation of environmentally friendly local industries that
promote alternatives (such as small-scale hospitality).

The growth of travel destinations in ecological and cultural tourism
depends mainly on the services of guides. Guides, who are experts in their
fields, act as pioneers in the development of eco-cultural tourism as the first
executors of the protection of cultural and natural resources and local cultures,
and serve to improve communication between locals and visitors.

The development of eco-cultural tourism in the region with ecological
and cultural potential depends on [9]:

. Raising environmental awareness to protect the region,
J Strengthening rural-urban ties for sustainable development,
. Improving eco-ethical awareness and resource conservation for eco-

cultural tourism.

Within the framework of eco-cultural tourism, which is characterized as
an ecologically sensitive and sustainable type of tourism, the concept of "eco-
museum", which preserves the natural and cultural environment, comes to the
fore.

Eco-museum and the process of conceptual development. In the 19th
century, the model of transition to national statehood used the concept of
museology, which is an important political source in the definition of societies
and the formation of national identities. This notion was replaced by the "new
museum movement" that began in the post 1970s. In the past, this concept was
more object-oriented. The aim was to promote the objects only by exhibiting.
Now, with a new concept of museology that allows existing collections to be
interpreted and experienced by audiences, it opposes classical museology,
which exhibits only works, objects, or collections, with limited and passive
contact with society [17].

The emergence of the eco-museum concept, an important product of the
new museological movement, took place at a meeting organized by ICOM
(International Council of Museums) in France.

The eco-museum was included in the literature at the initiative of the

98



French Ministry of the Environment and the French National Commission
ICOM in the Declaration of the Meeting "Museums and the Environment" held
in Bordeaux, Ister and Lourmarin on September 25-30, 1972. (Minutes of the
general meeting are not included in the decisions as an official item.) That is,
because the museum aims to work with the community it serves, a new type of
museum called the eco-museum has been introduced [6].

Madran also questions the connection between the eco-museum model,
noting that it is based on national parks and open-air museums. In other words,
while historical and national parks emphasize natural life with archeological
and cultural values, open-air museums have emerged as an approach that
highlights local life. There are direct interventions in the formation of open-air
museums. However, the concept of eco-museum is based on the protection of
national parks, the interaction of open-air museums with local cultural life and
natural and cultural resources [6].

The conceptual framework of the eco-museum has been developed
through seminars and workshops held in different years. George-Henri Riviere
and Hugues de Varine, who played an important role in the development of the
conceptual framework, presented the eco-museum concept at the 9th ICOM
General Committee; "It is a new museum concept that invites an entire society
to participate in its development process through a variety of tools based on the
reality of places, structures, objects that serve people in cultural and natural
environments over a period of time and better express our lives."

Ecomuseum is a type of museum that reveals, interprets, preserves and
serves a society in a certain geographical area, the natural environment of that
region, the cultural, historical and living identity of the society living there for
sustainable development. Ecomuseum is derived from the words ecology and
museum, but the term eco-abbreviation of ecology means eco-human ecology.
In the word eco-museum, the prefix eco does not mean economically or
ecologically sound. It expresses the common sense and sensitivity of people
and society [16].

Principles and features of eco-cultural museums. It is necessary to
generalize the working principles and features of eco-museums that integrate
with the structure, culture and natural values of the society in which they live.
These can be grouped as follows:

. Eco-cultural museum boundaries cover a geographical area with
distinctive features and originality.

. The eco-cultural museum aims to explain, interpret and revitalize the
relationship between nature and culture.

. Eco-cultural museums promote local communities and are managed with
their participation.

. Eco-cultural museums are places where local people exhibit their
products in cooperation and partnership.
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The eco-cultural museum attaches great importance to the management
of the cultural and historical heritage of a particular region and the
identification of traditional products specific to that region.

Eco-cultural museums ensure sustainable development and proper use of
resources.

The eco-cultural museum focuses on the identities and feelings of the
local population.

Eco-cultural museum covers both time and space values. Basically, it

seeks to maintain values that change over time, today, and in the future. In
doing so, he speaks from a historical point of view. The eco-museum is based
on the democratic and joint participation of central and local authorities,
scientists, local businesses and the public in decision-making and governance.
High level of participation of local community and residents in eco-museum
activities is provided.

The formation of eco-cultural museums depends more on the entrep-
reneurial activities of local people and volunteer activists.

Eco-cultural museums, musicians, artists, writers, etc. is a tool that
encourages local artists such as.

Ensures the safe protection and transfer of cultural and natural
environment and heritage to the future.

The eco-cultural museum attaches equal importance to tangible and
intangible cultural resources, traditions and natural resources.
Eco-cultural museums provide opportunities to promote protected eco-
logical and cultural heritage, create new employment opportunities, re-
duce poverty and local economic inequality, and thus support sustainable
development.

An eco-cultural museum is an approach that promotes and documents
people's existing relationships with each other and at the same time with
all elements of the past and present environment.

Eco-cultural museum is a phenomenon that supports interdisciplinary
research in various fields of science.

Eco-cultural museum operates with a common perspective for the pro-
tection and improvement of nature and culture. The eco-cultural museum
generally seeks to connect technology-individual, nature-culture and
yesterday-today.

The eco-cultural museum plays the role of a responsible tourism concept
with the consciousness of carrying its heritage from the past to the
present.

Eco-museums and cultural landscape values the cultural landscape as

a social, economic and cultural criterion and physical constraints and opportu-
nities created by the natural environment, reflecting all the human, cultural and
symbolic dimensions created by society and human settlement in this process.
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Based on this definition, it is accepted that there is a weak connection
between the cultural landscape, which has a unique spatial structure and
combines the physical environment, and the classical concept of museology,
based on the presentation of object collections. Because open-air museums
(open-air museums, eco-museums, and museum networks or systems) have a
stronger connection to the landscape [12]. The concept of eco-museum is based
on the principle of integration of the cultural heritage left by past societies with
the natural landscape of the region. For this reason, it is possible to say that
eco-museum experiments carry all the qualities of the cultural landscape.

The idea of an eco-museum was first created by ethnologist G.H. Riviere
inspired by the Skansen Open Air Museum. The concept of eco-museum is ba-
sed on the interpretation of people's historical development and approaches to
the future in the modern world. More precisely, the Riviére eco-museums defi-
ne man and his natural and cultural environment as two composite systems
[13].

The first eco-museum was designed in the late 1960s inside the national
park. It is an area that reflects the historical development of the region and is
connected to the park by roads, which is called the "museum of time". The
main goal of the eco-museum is to ensure the sustainability of traditional,
agricultural and rural activities by preserving rural structures and landscapes.

Eco-museums operating in the world. The concept of ecological and
cultural tourism on an international scale and its components, as well as eco-
museums cover a wide range of scientific research. At present, the eco-
museum movement has undergone significant development not only in France,
but also in countries such as Italy, Spain, India, China and Japan, covering
different natural and cultural areas [11].

Eco-museums organized in many countries in recent years, along with
the protection of natural and cultural heritage, have played an important role in
presenting it as a tourism product. Le Creusot-Montceau-les Mines, first estab-
lished in France in the 1970s, and the Alsace Eco-Museum, established over
the past five years, are distinguished by their protected natural and cultural re-
sources, as well as the services they provide. The Creusot-Montceau Les Mines
eco-museum was one of the first destinations to be registered as an "eco-
museum" at the [COM meetings held in 1971-1972.

The Le Creusot-Montceau region, which became a brand in the cera-
mics, glass, steel and transport industries in the late 18th century, was estab-
lished in 1973 as an eco-museum to preserve, develop and catalog cultural and
industrial heritage. It is a member of various organizations, including the
Federation of Eco-Museums and Social Museums, the European Museum of
Industry. Le Creusot-Montceau is the cultural branch of the city's Ministry of
Economic Heritage (PEP). Seminars, training programs and summer schools
are also held here at different times. Le Creusot-Montceau eco-museum serves
the development of the region on behalf of local and regional residents and
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tourists through conservation and research, promoting and sharing the cultural
identities of civilizations and local people by demonstrating changing and
protected areas.

There is also a Fossil Museum in the same area, which exhibits plant and
animal remains from 300 years ago. The Le Creusot-Montceau-les-Mines eco-
museum covers a variety of production areas related to industrial and agricul-
tural activities, a regional organization that includes identified open spaces,
excursion routes and natural areas.

The cultural and natural samples included in the first eco-museum are as
follows [13, 14]:

Le Chateau de la verrerie, au Creusot (Glass Castle): The museum,
which exhibits industrial heritage, is particularly notable for its glassware.

La Maison d'école, a Montceau-les-Mines (Montceau School): The
building, which dates back to 1880 as a public school, has been registered as
real cultural property since 1978, with only two classrooms open to the public.
Examples of teaching from that period can be found on desks, teacher's desks,
blackboards and other school equipment. Textbooks, workbooks and collec-
tions of hundreds of documents are displayed at the information screens next to
the works displayed in the area.

Le Musée du canal, a Ecuisses (Canal Museum): The Canal Museum
was established in 1979 within the boundaries of the Le Creusot-Montceau
Museum. The archeological excavations were carried out in the late 18th
century.The locked house, the old lock and the boat called "lI'Armanchon" are
displayed in the form used by the canal.

La Briqueterie, a Ciry-le-Noble (Old Factory): Vairet-Baudot bricks
are an old ceramic factory known as the "Valley of Ceramics" in the early 20th
century. The building, built in 1893, was renovated and used until 1920. The
plant produced paving stones and anti-acid products. The building, which was
closed in 1967 and abandoned, was restored in 1995 and replaced by the
Creusot-Montceau eco-museum.

Alsace Eco-museum. Founded in 1984, the Alsace Eco-Museum is the
largest living museum in France and is also known as the most prestigious and
well-equipped eco-museum in Europe. The Alsace Eco-Museum is a village of
73 settlements in the southern part of the Rhine, along the famous "Wine
Road", on an area of about 20 hectares.

The Alsace Eco-Museum includes places of worship, a former winery
and tasting centers, craft workshops (ceramics, shoes, jewelry, etc.), collection
items, saws, saddles, boutiques, restaurants, workshops and gallery halls,
schools and hospitals. During the tour, the leaders inform visitors about the
traditional life of the people here.

The formation of eco-cultural tourism destinations in the areas of natural
and cultural heritage, their transformation into a tourism product using their
attractive factors remains a topical issue in our country. The presence of more
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than 1,000 natural monuments and about 6,000 cultural heritage sites in
Azerbaijan allows them to be used for tourism purposes.

The formation of eco-cultural tourism destinations in the areas of natural
and cultural heritage, their transformation into a tourism product using their
attractive factors remains a topical issue for our country. The presence of more
than 1,000 natural monuments and about 6,000 cultural heritage sites in
Azerbaijan allows them to be used for joint tourism purposes.

In the Lesser Caucasus natural region, there are large geographical areas
and settlements where natural and cultural heritage is spread. Such areas are
Gadabay (Gala village and surrounding areas), Kalbajar (Zar, Istisu and
surrounding areas), Dashkasan (Dastafur village and surrounding areas), Ag-
dam (Shahbulag fortress and surrounding areas), Khojavend (Tug, Azykh vil-
lages and surrounding areas), It is found in Jabrayil (Dag Tumas village and
surrounding areas) and Lachin (Agoglan, Minkend villages and surrounding
areas) districts.

Among them are the territories around Hadrut settlement, Tug and
Azykh villages in Khojavend region, which is distinguished by its nature and
exotic landscape , history, archeology and traditions. Two cultures, two
archeological, 9 architectural and religious, many natural monuments, exotic
forest landscape are found in the research area. Tug village, called "ancient
fortress city" by the locals, is located 53 kilometers southwest of the center of
Khojavend region, southwest of the Karabakh range, at an altitude of 1400-
1500 meters above sea level. Surrounding the village with high mountains is
reminiscent of a natural fortress fortification. The village has a 135-year-old
high school, a museum, 4 temples of Albanian architecture, 1 historical bridge,
a racetrack for horse racing, several brick workshops, two springs, a mill, more
than 60 historical houses, In total, more than 100 historical and cultural
monuments are found. [11].

Numerous tombstones, temples and ancient castles, caves, administrative
buildings of the Karabakh kingdom, various industrial, residential and resi-
dential buildings around the village show the great historical and archeological
significance of Tugun for Azerbaijan.

Tug village was the birthplace of such well-known generations as
Malikyeganovs, Melikaslanovs, Jahangirs, Mehdibeys, Aslanbeys, Gulma-
medli, Talibkhanli, Salimbeyli, Jafarli, Veliushagi. At present, the remains of
the houses of the mentioned generations are found in this village, and their
restoration is planned.

Azykh village is located on the south-eastern slope of the Lesser
Caucasus Mountains, between the villages of Azykh and Salaketin in the
Khojavend region, in the Guruchay gorge and Tug valley of Karabakh. Several
historical and archeological monuments are found in the settlement and
surrounding areas. The Azykh and Taglar caves, located near the villages of
Tug and Azykh, are not only archeological monuments, but also have historical
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significance as ancient human settlements [12].

Azykh Cave is famous as a Stone Age settlement. The cave was dis-
covered in 1960 by the "Paleolithic Archaeological Expedition" of the Aca-
demy of Sciences of the Azerbaijan SSR under the leadership of Mammadali
Huseynov. Ten cultural strata were discovered during the research. The cave
was inhabited during the Guruchay culture, Ashel culture and Mustye culture.

The Azykh camp of the Paleolithic period consists of 10 layers and 3
layers. Ancient human and animal bones were also found here, and it is
possible to establish an archeological museum of the same name on the basis of
the found artifacts. The main feature of the archeological research works
carried out in the second stage of the camp is that the research works were
carried out in the sediments below the VI layer and 4 new archeological layers
were registered. During the complex scientific researches it was determined
that the stone products found in the VII-X strata of the Azykh Paleolithic camp
are not similar in the world archeology and belong to a completely new
archeological culture and this culture was called Guruchay archeological
culture [13].

From September 7 to October 1, 2002, in accordance with the Interna-
tional INTAS-2000 program, 22 prominent scientists from European countries,
including Professor Henry de Lumley, arrived in Baku and found the remains
of material culture found in the multi-layered Azykh, Taglar, Gazma and other
camps. and unanimously noted that these findings are of exceptional scientific
importance for the world's archeology, paleontology and paleoanthropology
[13].

Tug and Azykh villages and their surroundings are considered to be one
of the unique areas united by archeological natural and cultural heritage. These
natural monuments, located near the reserve, are distinguished by their unique
exoticism and can be used for tourism purposes.

The unique nature of the Miskinli region of Gadabay region, along with
landscape monuments, the compact spread of cultural and traditional heritage
in a small area allows the formation of eco-cultural destinations. There are
about 20 large and small settlements in the Miskinli region. These settlements
combine the history, ethnography, traditions and natural beauty of the region.
There are 8 historical-architectural, 11 archeological, 4 art centers, 16 natural
monuments in the region. There are several castles and two caves. According
to the materials found in the caves of Galakand village, the history of Gadabay
dates back to the Stone Age (Mesolithic). The archeological monuments here
are followed by Bronze and Early Iron Age tombs, stone box tombs, mounds,
ancient fortresses and temples. Given the tourist importance of existing
monuments, they have the potential to be registered and formed as an eco-
cultural destination.

Gala village of Gadabay is one of the settlements distinguished by
historical and archeological monuments and German traces. Monuments,
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mounds, ancient settlements and medieval castles of the Late Bronze, Iron and
Paleolithic periods are found here. Among them are Koroglu, Agsu, Chapig
fortresses, Khinali hill, Alyurd, Gulkhan, Lakinyali, Tulkutepe fortresses of the
Late Bronze and Iron Ages, mounds of III-II millennia BC. Also, the 16th
century Koroglu fortress in the village of Gala has preserved its grandeur.
There are favorable conditions for climbing Koroglu fortress near Gala village.
For mountaineers and lovers of mountain adventure tourism, the area has
unique opportunities. Also, Galakand forest massif, Shamkir river, geological
monuments are of tourist importance.

Another settlement in the Miskinli region, rich in historical, architectural
and natural monuments, is the village of Sabetkechmez. There are 3 arched
bridges built by the Germans in the XIX century, which were also included in
the tourist routes. Duzyurd, Musayali, Miskinli (Rustam Aliyev), Galakend,
Turshsu massif, Alinagilar, Plankend, Sabetkechmez, Chaldash and Chalburun
villages located in the south of Gadabay city are located in the charming
nature, compact geographical area of Gadabay region.

These areas are considered to be unique centers for the protection of
natural and cultural heritage, which increases its attractiveness in terms of
tourism. At present, the state is taking comprehensive measures to restore these
areas and create infrastructure. In the near future, it is possible to form eco-
cultural destinations based on the region's natural and cultural heritage
potential. This destination would have given impetus to the future economic
development of the region's history, archeology, culture and nature, protection,
promotion and presentation to tourists. The transformation of existing eco-
cultural monuments into tourism products requires a comprehensive use of
available resources. Taking into account international experience, it is possible
to form an eco-cultural destination based on the joint use of natural and cultural
heritage potential.

As a result, eco-museums, which are the executors of eco-cultural
tourism, which is developing globally and aims at the sustainability of local
identity, cultural and social diversity, can be identified as an environmentally
sustainable development project, along with contributions to local and national
economies.While in the concept of classical museum the connection of man
with cultural heritage is limited, with eco-museum man plays an active role in
the management of tangible and intangible cultural heritage, in the process of
solving existing problems. For this reason, eco-cultural museums serve the
purpose of educating the local population by helping them understand the past
and interpret the future, creating conditions for the preservation and
development of all these values in their original places.

The purpose of eco-cultural museums created as a result of globalization
is to influence local economic development, develop national cultures and
preserve local identity. Eco-cultural museums or destinations are presented as a
very convenient place to rediscover, recognize, respect and benefit from the
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history, culture, religious and ecological diversity of local people, which is the

principle of environmental education.

Taking into account the above, the formation of the potential of Tug,
Azykh villages and surrounding areas as an eco-cultural center and their
presentation as a tourism product, along with increasing its attractiveness, can
stimulate mass tourist flows and community development. In particular, the
restoration of the historical quarters of the mentioned villages in accordance
with local architectural traditions, the organization of recreation areas,
traditional style catering establishments and eco-boutiques would create new
excursion opportunities for tourists and create conditions for effective rec-
reation.
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KiCiK QAFQAZ TOBii VILAYOTINDO EKO-MODONi DESTINASIYALARIN
FORMALASMASI PERSPEKTIVLORI (TUG, AZIX KONDLORIi VO GODOBOY
RAYONUNUN MIiSKiNLi BOLGOSi TIMSALINDA)

V.S.DORGAHOV, S.9.TALIBOV, Q.V.MOMMODOV
XULASO

Mogqalods modoni vo tobii irs resurslarinin tosnifati, istifado xtisusiyyatlori, colbedicilik
amillori, turizmds istifado imkanlari tohlil edilir. Eyni zamanda, tobii-modoni resurslarin
yayildigt orazilordo eko-modoni muzeylorin formalasmasi vo bu sahado mévcud beynolxalq
tacriibo, turizmdo colbedicilik amillori, eko-madoni muzeylors tolobatin formalagmasi arasdiril-
mugdir. Azarbaycanda eko-modoni destinasiyalarin toskilinde Miskinli bolgasi vo Tug, Azig
kondlorinin otrafinda olan orazilordoki tobii-madoni irsin zongin olmasi, turizm sonayesindo
geyd olunan ehtiyatlarin qarsiliqli olaraq istifado olunmasinin {istiinliiklori gostorilmisdir.

Acar sozlor: modoni vo tobii irs, modoni-tobist turizmi, eko-madoni muzey, destinasiya,
davamli turizm, ekoturizm, Montceau Les-Mines vo Alsace ekomuzeylori, Miskinli, Tug, Azix.

HNEPCIEKTUBbI ®OPMUPOBAHUS SKOKYJIbTYPHBIX HAIIPABJIEHUI
B MAJIOKABKA3CKOM IMPUPOJHOM PETMOHE (HA TIPUMEPE CEJ TYT,
A3HUKC ¥ CEJIA MUCKHUHJIA KEJJABEMCKOI'O PAMTOHA)

B.C.JAPT'AXOB, C.A.TAJINBOB, . B.MAME/IOB
PE3IOME

B crathe aHanmsupyercs KiaccH(UKaIMs pecypcoB KyIbTYpHOTO M HMPUPOJHOTO Ha-
ciennsi, 0COOCHHOCTH MCIIOJIb30BaHUsI, (PaKTOPhI IPUBJICKATEIEHOCTH U BO3MOXKHOCTH HUCTIOJb-
30BaHus B TypusMe. [Ipu a3ToM u3ydeHo GopMHUpOBaHHE SKOKYIBTYPHBIX My3€€B Ha TEPPUTO-
PHSX C MIPUPOJHBIMH M KYJIBTYPHBIMH PECYPCaMU M CYIIECTBYIOLUIMN MEK/TyHAPOIHBII ONBIT B
9TO# cdepe, GakTopbl NPUBIEKATEIHHOCTH B Typu3Me, (opMHpOBaHKE CHpoca Ha HKOKYJIb-
TypHBIE My3eU. boratoe npupoaHOe U KyIbTypHOE Hacieaue cena MUCKUHIN U TeppPUTOpUil
BOKpyT cex Tyr u Asur, mpeuMyIiecTBa B3aUMHOTO HCIIOJIb30BaHMSA 3THX PECYPCOB B HHAYCT-
pHuH Typu3Ma OBLIH TOKa3aHbl TP OPTaHU3ALNH SKOKYJIbTYPHBIX JIECTUHALUN B A3zepOaiimka-
HE.

KaioueBbie cjioBa: KylIbTYpHO-TIPHPOJHOE HACIIEANE, KYJIbTYPHO-IIPUPOJHBIH TYypHU3M,

SKOKYJBTYPHBIA My3€H, TECTHHAIM, YCTOWIMBEIN TYpHU3M, SKOTYPH3M, dKOMy3er MoHCo-11e-
MuH u Dnb3ac, Muckunnu, Tyr, A3bIX.
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QUSAR TURIZM-REKREASIYA ZONASININ ANTROPOGEN
TURIZM EHTIiYATLARI

G.V.VOLIYEVA
Baki Dovlat Universiteti
gunel.valiyevaS5@mail.ru

Turizm 2halinin asuda vaxninin samarali istifada edilmasinda, ekskursiya, sayahat va
turist marsrutlarmin taskilinda, hamginin turizm sahasinda ¢alisan shalinin sosial hayat
saviyyasinin yiksaldilmasinda miihiim rol oynayir. Respublikamizda 2008-ci ildo tasdiq
olunmug “Turizm va rekreasiya zonalarmin niimunavi Osasnamasi’’na gOra turizm marsrutlar
miayyan edilmis, sarti olaraq turizm bélgalori nazordo tutulmusdur. Bunlara: Baki vo Abseron,
Simal, Simal-Qarb, Conub, Qorb, Naxg¢ivan va Qarabag turizm bolgalori aiddir. Tadqiq
etdiyimiz Qusar turizm-rekreasiya zonast Simal turizm bolgasina aid edilir. Turizm-rekreasiya
zonast daxilinda turizm sektorunun inkigafina taSir edan asas amillordan biri antropogen
turizm ehtiyatlart hesab olunur. Ciinki antropogen turizm ehtiyatlar: biitiin diinyada oldugu
kimi 8lkamizda da 6z tarixi ke¢misi ilo yaxidan maraglanan turistlori daha ¢ox calb edir. Mahz
bu baximdan, tadqiq olunan magalada Qusar turizm-rekreasiya zonasumn antropogen turizm
ehtiyatlart olan arxeoloji abidalor, tarixi-memarhq abidolori, oz tarixi ke¢misini qoruyub
saxlamis yasayis mantaQalori, mehmanxanalar vo onlarin faaliyyati arasduilmigdir. Turistlorin
yerlasdirilmasi vo golir aldo etmok baximindan daha vacib hesab edilon mehmanxana
tosarriifatinin tahlili isa bir neca parametr asasinda aparilmisdir. Burada mehmanxanalarin va
némralarin sayi, birdafalik tutum, gecalamoalarin sayi, gecalomalor sirasinda 6lka va xarici 6lka
Vatasdaslarinin sayi, eloCa do mehmanxanalarin 2lda etdiklori golir va xorc tahlil edilmisdir.
Sonda mihim elmi ahamiyyat kasb edan naticalor verilmisdir.

Acar sozlor: turizm, antropogen turizm, arxeoloji abidolor, tarixi-memarliq abidslori,
mehmanxana.

Giris

Respublikamizda turizmin inkisaf strategiyasi yeni formalagsma
morholosindadir. Turizm potensialinin ¢ox yiiksok olmasina baxmayaraq, onun
payina diinya turist axininin az bir faizi diislir. Diinya turizm bazarinda
Olkomizin rogabot qabiliyyatini tomin etmok {i¢iin turizm sonayesinin strateji
planinin hazirlanmasina ehtiyac var. Bunun osas istiqgamotlori — turist
sofarlorine ¢ixanlarin hiiquqlari, yerli turizm mohsulu istehsalgilar, daxili vo
golmo turistlorin hortorofli miidafiosidir ki, bunun sayosindo do biidco goliri
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artir vo yeni is yerlori agilir. Turizm sonayesinin inkisaf etdirilmosi {i¢iin
dovlatin bu sahoys bir basa sormays qoymasindan tutmus, kadrlarin hazirligs,
elmi vo rekreasiya-informasiya tominatt mohsullarinin diinya bazarma ¢ixa-
rilmast sormays axinini stimullagdiran vergi vo gomriik gilizostlori vo s. tod-
birlor daxildir [5, 124]. Hoyata keg¢irilon iqtisadi vo sosial islahatlar 6lkonin,
eloco do regionlarin dinamik inkisafina miisbot tosir gostormoklo yanasi, oha-
linin hoyat soraitinin yiliksoldilmasindo vo mosgulluq probleminin hallinds ol-
duqca boyiik rol oynamisdir. Olkenin maliyys imkanlarmin artmasi biitiin
saholordo oldugu kimi turizmin inkisafina da tokan vermisdir. Lakin bu sahodo
goriilon isloro baxmayaraq, miioyyon problemlor halo do gqalmaqdadir. Proble-
min aradan qaldirilmasi {i¢iin moévcud turizm obyektlorinin qiymotlondirilmasi
aparilmali vo turizm infrastrukturu miiasir tolablorlo qurulmalidir. Mahz bu
amil nozoro alinmaqla antropogen turizm ehtiyatlarinin dyronilmosi vacib
masalolordon biri hesab edilir.

Tohlil vo miizakirs

Antropogen turizm ehtiyatlar1 mongayine vo toyinatina goéra forqlonir.
Onlara arxeoloji abidolor, tarixi-memarliq abidolori, 6z tarixi ke¢misini qo-
ruyub saxlamis yasayis montogolori, mehmanxana tosorriifat: vo s. aiddir.

Qusar turizm-rekreasiya zonasinda c¢oxlu sayda arxeoloji abidalar
vardir. Bunlara, Xozro kondinds e.o. I minilliys aid kurqan, IV-XVT asrlors aid
Qalaxur yasayis yeri, Qodozeyxur kondindon 2 km simal-gorbds e.o. I minilliya
aid Mahmudtops yasayis yeri, Qodozeyxur kondindo orta osrloro aid yasayis
yeri, Qodozeyxur kondindon 1 km conubda tunc dovriine aid Qoflotopo yasayis
yeri, Imamqulu kondindon 2 km sorqds tunc ddvriino aid Qovdison topolori
kurganlari, Gilindiizqala kondindo II-VII osrloro aid Giiniitops yasayis yeri,
Badirqala kondindon 500 m simal-qorbdo I-IIT osrlora aid Maysertopo sohor
yeri, Samur qosobasindo orta asrlora aid Kalaysuvar yasayis yeri, ©Oniq kondi-
nin yaxiliginda, Qusar ¢aymin sol sahilinds IV-VII asrlara aid nekropol, Ku-
xuroba kondindon 1,5 km simalda IV-VII osrloro aid Kuxur topolori yasayis
yeri, Kuxuroba kondinin yaxinliginda, Baki-Darband sosesinin 50-60 m sol
torofindo domir ddvriine aid kurgan, Hil kondindos domir dévriine aid nekropol
va s. aiddir [2].

Qusar turizm-rekreasiya zonasinda tarixi-memarlq abidalari ilo zon-
gindir. Bunlara ©niq kondinds XIII asrs aid qala divarlar1 xarabaliglar1 vo XIX
osro aid moscid, Hozro kondindo 1544-cii ildo insa edilmis Seyx Ciineyd tiirbasi
va mascidi, Kiriq koandinds orta asrlors aid karvansara, Balaqusar kondinds orta
osrloro aid moscid, Hil kondindo moscid (XIX osr), Kéhno Xudat kondi
yaxinlhiginda XVII osro aid Xudat qalasi, XVIII asra aid moscid, Xuray, Boyiik
Muruq, Tagaroba kondlorindo moscid, Zindanmuruq, Cagar, Giindiizgala,
Catkiin, Mucuq kondlorinds XIX asrs aid mascid va s. aiddir.

Qusar rayonunda rast golinon tarixi-memarliq abidolori ilo yanasi, xalq
sonati novlorindon xalgagiliq, agac iizorindo oyma, olvan rongli gaba yun
sapdan corab vo olcok toxumaq, qoyun dorilorinin emali vo s. glinlimiizo kimi
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0z ohomiyyatini qoruyub saxlamisdir.

Antropogen turizm ehtiyatlarindan biri do 6z tarixi kegmisini qoruyub
saxlamis gadim yasayis mantaQalari hesab olunur. Qusar turizm-rekreasiya
zonast antropogen turizm ehtiyatlar1 baximindan Azorbaycanin calbedici
bolgolorindon biridir. Tobii zonginliyi, modoni-tarixi abidolorin miixtolifliyi,
etnik rongarongliyi, multikulturalizm bdolgosi olmast vo bagqa istiinliiklori
burada turizmin inkisafina zomin yaratmisdir.

Qusar turizm-rekreasiya zonasinda 6z qodimliyini qoruyub saxlamisg
kondlore Kuzun, Laza, Honzo, Hil, Oniq, Suvar, Sudur, Quxur, Xuray, Urva,
Zuxul va s. kondlori aid etmok olar ki, onlarda da etnoqrafik vo dorketmo
turizm istigamotindo inkisaf etdirmok miimkiindiir.

Kuzun kondi Qusar caymin sahilindo, dagotoyi orazido, doniz soviy-
yasindon 1300 m yiiksoklikdo yerlosir. Konddo 847 nofor ohali yasayir. Bu
onlarin daha ¢ox ucqar orazilordo yasamasi ilo baglidir. ©sas magguliyyatlori
goyunguluq va okingilikdir. Laza kondi Qafqaz sira daglarinin simal-sorqindo,
doniz saviyyasindon 4242 m hiindiirliikde yerloson Sahdag yiiksokliyinin “Sah
yaylaq” adlanan otoyindo salinib. Konddos 170 nofor ohali yasayir. Onlarin osas
masguliyyatlori qusguluq, iri vo xirda buynuzlu heyvandarlhiqdir. ©hali lazgi,
azorbaycan, bir qismi iso rus dilindo damisirlar [6, 68]. ©Oniq kondi Qusar
cayimin sahilinds, Yan silsilasinin atayinds yerlagir. Kondds IX-XIV asrlars aid
Onix qala divarlarinin qahiglari, e.o. I minilliyo aid gobiristanlig, kondin
yaxinlhiginda iso V-VII osrloro aid nekropol var. Honzo kondi Qusar maili
diizonliyindo yerlosir. Konddo 6z godimliyi vo tarixi ilo secilon Seyx Ciineydin
turbosi vo moscid, e.o. I minilliyo aid kurqan da var. Hil kondi Qusar maili
diizonliyindo yerlosir. Konddo ilk domir dovriine aid nekropol, III-VII asrlora
aid Qurupel yasayis yeri vo gobiristanliq, XIX osro aid moscid var [2]. Bu
kondlordo yasayan ohali 6z qonaqparvarliyi vo motbaxi ilo turistlori daha ¢ox
calb edir. Oraziys sofor edon turistlor iso yalniz tabistin qoynunda istirahat ilo
deyil, homg¢inin burada olan antropogen turizm ehtiyatlar1 ilo yaxindan tanis
olmaq imkani1 olds edirlor.

Turizmin togkili prosesinds bir ¢ox yerli sektorlar kiilli migdarda golir
oldo edirlor. Bu yerli sektorlarin siyahisina mehmanxanalari, kicik soxsi otel-
lori, miixtalif ictimai iaso morkozlorini, nogliyyat vasitolorini, xalq yaradiciliq
miiossisalorini, ekskursiya-informasiya morkozlorini vo s. aid etmok olar [4,
15]. Mehmanxana tosorriifat1 iso turizm faaliyyatinin asas gostaricilarindon
biridir. Ciinki hom 6lka, hom do xarici votondaslarin yerlosdirilmosindo meh-
manxanalar asas rol oynayir. Onlar votondaglara xidmot gostormoklo yanasi,
0lko biidcasino golir vergisi verir. Son illari tohlil etsok gorarik ki, turizm foa-
liyyoti ilo mosgul olan miiossisolorin sayinin artmasina baxmayaraq, sanato-
riyalarin, istirahot ocaqglarinin, istirahot evlorinin, miialico pansionatlarinin vo
turizm bazalarinin say1 azalmisdir. Lakin mehmanxana vo motellors, istirahot,
oylonca vo miialico mogsadi ilo golon turistlorin sayinda artim geydo alinmisdir
[3, 186].
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Qusar turizm-rekreasiya zonasinda turizmin inkisafi iigiin beynolxalq
standartlara uygun mehmanxana komplekslorinin mévcudlugu vacib sortlordon
biridir. Ciinki turizm-rekreasiya zonasinda tobii vo tarixi-modoni turizm po-
tensialt turistlor iiclin colbedici olsa da, burada miiasir tipli mehmanxana
komplekslori yoxdursa turizm sektorunu istonilon soviyyado inkisaf etdirmok
miimkiin olmayacaq. Mahz mehmanxanalar turizm sektorunun digor sahalo-
rindon forqli olaraq genis toskilati strukturlara malikdir ki, bu da iqtisadi
gostoricilora boylik tosir gostorir.

Qusar turizm-rekreasiya zonasinda 2014-ci ildo turistlorin gecolomaosi
iiclin 14 mehmanxana foaliyyat gostorir ki, onlardan da oksoriyyati Qusar go-
horindo comlonmisdir. Mehmanxanalarda nomralorin say1 434 némro, birde-
falik tutum ise 961 yerdir. 2014-2020-ci illori miiqayise etsok gorarik ki, biitiin
saholordo artim qeydo alinmisdir. Lakin bazi illorde bu tendensiya doyismisdir.
Belo ki, 2014-2017-ci illordo mehmanxanalarin sayi, onlarda nomrolorin say1
vo birdofalik tutum artmis, 2018-ci ildo iso azalmis, 2018-2020-ci illards iso
yenidon artim geyds alinmisdir (cadval 1.).

Cadval 1
Qusar turizm-rekreasiya zonasinda mehmanxanalarin asas gostoricilari

2014 | 2015 | 2016 | 2017 2018 2019 [2020

Mehmanxanalarin say1, vahid 14 17 16 19 17 18 18

Mehmanxanalarda nomralorin 434 770 910 984 081 991 991
say1, odod

Mehmanxanalarin birdofalik

961 1625 1721 2352 2253 | 2289 |2289
tutumu, yer

Mehmanxanalarda gecolomoalorin |)¢/5) 3765 70495 |101581 107496 94547 |54651
say1, adam-geca

- 0lko votondaglarinin say1 25341 [32067 50223 | 65040 |41163 |56412 (29143

- xarici 6lks vatondaglarinin say1 | 3111 | 5558 |20272 | 36541 | 66333 |38135 |25508

Manba: Azarbaycanda turizm. Baki, 2021

Tendensiyanin doyisikli getmosino baxmayaraq, mehmanxanalarda
gecolomolorin sayinda artim hor il nozors carpmis vo 2018-ci ildo gecolomo-
lorin say1 107496 noforo ¢atmis, lakin 2019 vo 2020-ci illordo pandemiya
sobabindan gecolomalorin say1r azalmis vo miivafiq olaraq 94547 vo 54651
olmugdur. Mehmanxanalarda gecolomalorin: 6lko votondaslarinin vo xarici 6lko
votondaslarinin sayinda da illor lizro doyisiklik miisahido edilmisdir. Belo ki,
mehmanxanalarda gecolomolorin sayinda daim 6lko votondaglarinin iistiinliik
togkil etmasino baxmayaraq, bu gostorici 2018-ci ildo koskin olaraq azalmis
(41163 adam-geco) vo xarici O0lko votondaglarinin sayr (66333 adam-geco)
artmigdir. Lakin novbati ilds tendensiya yenidon 6z avvalki vaziyystino qayit-
misdir. 2020-ci ildo iso mehmanxanalarda gecolomolorin sayinda azalma hom
0lko, hom do xarici 6lko votondaslarinin sayinda bas vermisdir (sokil 1).
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Mbanba: Azorbaycanda turizm. Baki, 2021

Sok. 1. Qusar turizm-rekreasiya zonasinda mehmanxanalarda gecolomolorin say1, adam-geco

Bildiyimiz kimi, mehmanxanalarin foaliyyati turizm sektorunu dostok-
loyan asas vasito hesab olunur. Bu zaman, yalniz mehmanxanalarin faaliyyati
deyil, eloco do onlarin xidmaot infrastrukturu sahalori ilo tominat soviyyosi do
asas rol oynayir. Ciinki turizm sektoru qisa vaxt orzinde ona ayrilmis inves-
tisiyanin geri qaytarilmasina tominat vera bilir. Digor tasarriifat sahslorindon
forqli olaraq turizm sektorunda risk amili olduqca asagidir. Mohz bu amil
mehmanxana sahosino maragin artmasina sobab olur.

Mehmanxanalarin daim maraq dairesindo olmasina baxmayaraq, res-
publikamizda oldugu kimi (Baki gohori istisna olmaqla) Qusar turizm-rekrea-
siya zonasinda da onlarin foaliyyeotini qonastboxs hesab etmok olmaz. Belo ki,
2015-2019-cu illor orzinds, Qusar turizm-rekreasiya zonasinda mehmanxa-
nalarin alds etdiklori golir 10,0 dofs, xarclor iso 11,7 dofs artmigdir [1]. Lakin
on acinacaqli hal kimi deys bilorik ki, golir vo xorclor arasinda forq yalniz
2017-ci ildo miisbat olmusdur. ©On boyiik forq (-9368,4 min manat) iso 2018-ci
ildo gqeydo alinmisdir (sokil 2.).

2 REES8
-HA%a -B543,1
2015 2016 ro1r 2018 2019

® Nelonansanalsomn galelan, mun ouaeal
= Mehmanxanalann xarclan. min manat
Caalir va xarclar arasmdak Do, min mana

Manba: Azorbaycanda turizm. Baki, 2020

Sok. 2. Qusar turizm-rekreasiya zonasinda mehmanxanalarin
oldo etdiklori golir, xorc vo onlar arasinda forq
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Qusar turizm-rekreasiya zonasinda “Sahdag” qis-yay turizm istirahot
kompleksi foaliyyot gostorir ki, burada da hazirda 5 otel foaliyyot gostorir:
Sahdag Otel vo Spa (346 yer), Zirva Oteli (86 yer), Qaya evlori (62 yer), Pik
Palace (334 yer), Park Chalet (328 yer). Kompleks eyni vaxtda 5 min turisti
qobul etmo imkania malikdir. Iri mehmanxanalar ilo yanas1, Qusar rayonunda
50-don cox kigik motel, hostel vo istirahot morkozi do foaliyyat gostorir.
Bunlara: Chateau Hotel Gusar, Alpine inn Gusar, Gayi Bulakh Resort Center,
Star Gusar Resort Center, North Motel, Shah Bulag vo s. aiddir (sokil 2.5.3.).
Lakin onlar regiona sofor edon turistlorin tolobatlarini tam sokildo 6domir.

Apardigimiz arasdirmalar naticesindo miioyyon edilmisdir ki, mehman-
xanalarin orta dolum faizi yay mdvslimiindo 60-80%, qis mdvslimiindo iso 30-
40% arasinda doyisir. Turistlorin mehmanxanalarda orta qalma miiddati 1-3
giin, bir otagin orta qiymati iso 35-70 ABS dollardir.

Natica

Qusar turizm-rekreasiya zonasinin antropogen turizm ehtiyatlari, hom
ictimai, hom do iqtisadi proseslords foal istirak edir. Burada antropogen turizm
ehtiyatlar1 zona iqtisadiyyatinin transformasiyasi vo biitlin név antropogen
turizm ehtiyatlar1 sosial-iqtisadi inkisafinda vacib bir faktor rolunu oynayir. Bu
baximdan, zona daxilindo turistlori on ¢ox maraqlandiran antropogen turizm
ndvlorini yaratmagq tolob olunur. Bu zaman, dovlst soviyyasindo magsadli prog-
ramlar hazirlanmali, olverisli investisiya miihiti formalasdirilmali vo olgatan
istirahat yerlori togkil edilmalidir.
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AHTPOIIOI'EHHBIE TYPUCTCKHE PECYPCBI
I'YCAPCKOMU TYPUCTCKO-PEKPEAIIMOHHOU 30HbI

I'.B. BEJINEBA
PE3IOME
Typusm urpaer BaXHyIO poib B d3PPEKTHBHOM HCIIOIB30BAaHHHA CBOOOJIHOTO BpEMEHH

HACEJICHHsI, OPraHM3alNH SKCKYPCHH, ITyTEMIECTBUN U TYPUCTCKAX MapLIpyTOB, a TAKXKE B TO-
BBIIICHUH COLMAIBLHOTO YPOBHS KM3HHU HaceleHus, paboraromux B cdepe Typusma. B coor-
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BETCTBUH C NPUHATHIM B pecnyoirke B 2008 roxy «O0pa3oBbIM IPaBHIOM TYPUCTHUECKHUX H
PEKPEaLMOHHBIX 30H» OBUIM ONpEAEICHbI TYPUCTUUYECKHUE MapIIPyThl YCIOBHO NpeIHa3HAUYEH-
HBIE JUI TypUCcTHYecKUX pernoHoB. K HuM otHocatcs: baky u Ammeposn, Cesepnslii, CeBepo-
Sananueiit, Oxubed, 3ananaeii, HaxuysiBanckuii u Kapabaxckuil TypUCTHYECKHE PETHOHBI.
Uccnenosannass Hamu ['ycapckas TypHCTCKO-peKpeallMOHHAasi 30Ha OTHOCHUTCS K CeBEepHOMY
TYpPUCTHYECKOMY PETHOHY. AHTPOIOTE€HHBIE TYPUCTCKHE PECYPCHI TypU3Ma SIBIAIOTCS OJHUM
13 OCHOBHBIX (DAaKTOPOB, BIMSIOMINX HA Pa3BUTHE TyPHCTHUYECKOI OTpaciu B Mpeaenax TypH-
CTCKO-PEKPEAMOHHON 30HBI. Bellb aHTPOIOreHHBIE TYPUCTCKHE PECYPCHI TypU3Ma, Kak U BO
BCEM MHUpE U B HallIel CTpaHe MPHBJIEKAIOT BCEe OOJbBIIE TyPHCTOB HMHTEPECYIOIINXCS APEBHEH
uctopueil ceoer crpanbl. C 3TON TOYKH 3pEHUS B HCCIETYyEMOM CTaThe paccMaTPUBAIOTCS Ta-
MSTHUKH apX€O0JIOTUH, HCTOPUKO-apPXUTEKTYPHBIE MTAMITHUKH, SBISIOMUECS aHTPOIOT€HHBIMU
TYPUCTCKMMHU PECYPCaMU, COXPAHUBIINE CBOK) HUCTOPUIO, HACEJIECHHBIC IIYHKTbI, TOCTUHUILbI U
HX AEATEeNBHOCTh, HaxosAmuecs B ['ycapckoil TypHUCTCKO-peKpeannoOHHON 30He. AHAIN3 TOC-
TUHHUYHOTO XO34HCTBA SABIAIOIIMNACSA HanOoJee BaXXHOM ¢ TOUKU 3pEHUS Pa3MEIICHUS TYPUCTOB
U JI0XOJIOB OT HUX, OBII NMPOBEJCH IO HECKONBKUM IHapameTpaM. 37ech aHATH3UPYETCs KOJIH-
YECTBO F'OCTUHUI U HOMEPOB, CIMHOBPEMEHHAs! BMECTUMOCTb, KOJIMYECTBO HOUEBOK, KOJIMYE-
CTBO I'pakJaH CTPAHbl HAXOASIIUXCSA B CTPAaHE U 3arpaHMIEd BXOAUBIIMX B YUCIIO HOYEBOK, &
TaKKe NPOaHaIM3UPOBAHBI JOXOMAbl U PaCXOAbl TOCTHHULL. B KOHIlE naeTcs 3aKI04eHue KOTOo-
poe UMeeT Ba)KHOE Hay4HOE 3HAUEHUE.

KamoueBble ciioBa: Typu3Mm, aHT‘pOHOl"eHHBIﬁ TYypu3M, apXCOJOrn4eCKueC IMaMATHUKH,
HUCTOPUKO-aPXUTCKTYPHBIC IAMATHUKHU, TOCTUHUILIA.

ANTHROPOGENIC TOURISM RESERVES
OF GUSAR TOURISM-RECREATION ZONE

G.V.VALIYEVA
SUMMARY

Tourism plays an important role in the effective use of leisure time of the population,
the organization of excursions, travel and tourist routes, as well as improving the social life of
the population working in the field of tourism. According to the "Model Regulations of
Tourism and Recreation Zones" approved in 2008 in our country, tourist routes have been
identified, conditionally tourist areas are envisaged. These include: Baku and Absheron, North,
North-West, South, West, Nakhchivan and Karabakh tourist regions. The Gusar tourist-
recreation zone which was studied belongs to the Northern tourism region. Anthropogenic
tourism resources are one of the main factors influencing to the development of the tourism
sector within the tourism-recreation zone. Because anthropogenic tourism resources in our
country, as well as all over the world, attract more tourists who are closely interested in their
historical past. From this point of view, the researched article examines archeological
monuments, historical-architectural monuments, settlements that have preserved their historical
past, hotels and their activities, which are anthropogenic tourism resources of Gusar tourism-
recreation zone. The analysis of the hotel industry, which is considered more important in
terms of accommodation and revenue, was based on several parameters. It analyzes the number
of hotels and rooms, one-time capacity, number of overnight stays, number of citizens of the
country and overseas during overnight stays, as well as income and expenses of hotels. In the
end, important scientific results were given.

Keywords: tourism, anthropogenic tourism, archeological monuments, historical-
architectural monuments, hotel.
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BOYUK QAFQAZIN CONUB YAMACINDA YERLOSON INZIiBATI
RAYONLARIN REKREASIYA-TURIZM EHTIYATLARI VO
BU EHTIiYATLARDAN SOMOROLI iSTIFADONIN
PERSPEKTIVLORI (MAZIM-SIN CAYLARI ARASI)

G.Q.MOMMODOVA
Lankaran Doviat Universiteti
gunu.mamedova.91@mail.ru

Moaqalada Azarbaycan Respublikasimin rekreasiya-turizm ehtiyatlart ilo segilon Boyiik
Qafgaz daglarimin canub yamacinda yerloson Balakon, Zaqatala, Qax, gisman do Saki inzibati
rayonlarinda mévcud olan rekreasiya-turizm ehtiyatlarinin hazirki vaziyyati, onlardan samarali
va maqsadyonlii istifadanin asas istiqamatlorinin tohlili 6z aksini tapmusdir.

Acar sozlor: Turizm-rekreasiya potensiali, tobist abidolori, mineral bulaqglar, turizm
kompleksi

Miiasir dovrdo regionlarin iqtisadi inkisaf potensialinin miioyyon edil-
mosi, onlarin nazords tutduglar tosarriifat saholorinin inkisaf etdirilmasi, boyiik
ohomiyyato malikdir. Belo ki, boyiik tobii vo insani potensiala malik olan tod-
qiqat rayonu respublikamizin tosorriifat sahalorinin yaxs1 inkisaf etdiyi region-
lardan biridir. Turizm-rekreasiya cohotdon olverisli tobii komponentlori 6ziin-
do comloagdiron regionun turizm cohatdon dyranilmasi, onun ekocografi xiisu-
siyyatlorinin qiymatlondirilmosi togdim olunan isin aktualligini gostorir. Mo-
qalads Azarbaycanin turizm coalbediciliyi yiiksok qiymotlondirilon Boyiik Qaf-
gazin conub yamaci (Mazim-Sin ¢aylar1 arasi) soraitinin turizm-rekreasiya
calbediciliyi asaslandirilmis, miiasir elmi-texniki noaliyyatlorin kdmokliyi ilo
rekreasiya turizm ehtiyatlari torofimizdon verilmisdir.

Todqiq olunan orazi Azorbaycanin iqtisadi-cografi rayonlasdirma sxe-
mino osason Soki-Zaqatala iqtisadi-cografi rayonunun boyiik hissosini ohato
edir. Rekreasiya — turizm ehtiyatlarina gora respublikanin regionlari igarisindo
iqtisadi inkisafa tosiri baximindan yliksok potensialli omsala malik olan orazi-
lordon biri kimi qgiymaotlondirilir. iqtisadi rayonda ohalinin 27,6%-i soharlor-
ds,72,4%-1 1s9 kond yasayis montagalorinds yasayir. Rayonda ohalinin sixligi
respublika gostericisindon asagi olmagla hor km?-do 65 nofor toskil edir. iqti-
sadi rayonun orazisi rekreasiya baximindan zongin estetik, dagliq tobii land-
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saftlara, mineral vo termal bulaqglara, turizmin inkisafi baximindan iso ¢oxsayli
tarixi-arxeoloji abidoloro malikdir [4].

Ohomiyyotli rekreasiya-turizm potensialina malik olan orazinin asagi
diizenlik hissesindo quru qis ilo miisayiot olunan miilayim-isti, dagotoyi hisse-
sindo yagintilar1 borabor paylanan vo quru qis ilo miisayiot olan miilayim-isti
iglim, yuxar1 dagliq hissesi liglin is9, riitubatli qisla xarakterizo olunan soyuq
iglim saciyyavidir. Saquli qursaqliq lizro Bazardiizii zirvasino qodor dag-¢olle-
rindon baslamis nival-buzlaq saholoro godor biitiin tobii landsaftlar bir-birini
ovoz edorok meso-¢ol, meso, yliksok dag-¢omonliklori landsafti, nival-buzlaq
sahoalori yayilib. Yiiksoklik forqinin bdyiik olmasi tobii soraitin miixtalifliyine
sobab olmusdur. Bu da 6z ndvbasindo orazido ekoturizmin rongarongliyino vo
saquli qursaqliq lizro bu miixtaliflikdon turizmin inkisafi tigiin istifadoyo genis
imkanlar yaradir [3].

Tadqiq olunan orazi rekreasiya-turizm potensialina malik olan mineral,
termal sularla vo ¢oxsayli tarixi-etnoqrafik abidolorlo olduqgca zongindir. Tod-
qiq olunan arazide 9 yeralt1 sirin vo 150-don ¢ox mineral-termal tipli kiikiirdlii
sulara rast golinir. Bunlardan on mohsurlar1 miixtalif debito malik olan Cim-
¢imax, Moksu, Suskon, Oliboyli mineral vo termal sular1 asab,dori, tirok-damar
va azalo kimi bir sira xastoliklorin miialicasinds istifade olunan sulardir. Hazir-
da Qax rayonunda 4, Zaqgatala rayonunda 22, Soki rayonunda bir kiikiirdli,
maqneziumlu, karbonath, natriumlu, kalsiumlu, hidrokarbonatli, sulfatli vo
xloridli kimyavi elementlorlo zongin olan, debitlori iso sutkada 144-161 min
m’ arasinda doyison mineral vo termal bulaglar qeyds alnmusdir. Termal
bulaglarda suyun temperaturu +30°C ilo +50°C arasinda doyisir ki, bu da on-
lardan hom termal enerji monboyi kimi, hom do miialico-kurort tipli miiossi-
solorin yaradilmas1 mogsadloari ilo istifado olunmalarina imkan verir [1].

Bolgoado turistlori colb edon miihiim yerlordon biri do tarixi-arxeoloji
abidolordir. Rayonda XVI-XIX osrloro aid tiirbolor, galalar, mascid, karvansa-
raylar, saraylar vardir. Bunlardan Nic kondindo e.o III-II osrloro aid Alban abi-
dalarini geyd etmok olar. Burada aparilmis arxeoloji qazintilar naticosinds do-
mir bicaqlar, qizili, giimiis, dasdan diizoldilmis bazok osyalar1 agkar edilmisdir.
Digor tarixi arxitektur abidoloro misal olaraq, Qaxda Qala (XVII osr), ilisuda
dordkiinclii kesikei tiirbasi, moscid, Zaqatalada XIX osro aid moscidlor, XVI
asra aid qala va tiirbalar, 1830-cu ilds harbi qala kimi tikilmis Zaqatala qalasini
geyd etmok olar [4].

Orazido XVIII asrda tikilmis Azerbaycan memarliginin nadir incisi olan
Soki Xan sarayi turistlorin digqgatini colb edon on moéhtosom ekoturizm abidosi-
dir. Saray kompleksine daxil olan Ciima mascidi, karvansaralar 6z orijinallig1-
n1 qoruyub saxlamis, YUNESKO-nun Maddi vo Madani Irs siyahisma 2020-ci
ildo daxil olmus bu ecazkar saray gozolliyi vo cazibadarligi ilo buraya golon tu-
ristlorin diqgot morkozindon konarda gala bilmir. Homginin bu siyahiya IV-VI
osrlors aid Qax rayonu orazisindoki Lokit mobodi vo Soki rayonu orazisindoki
Yuxar1 Bas Dovlot Tarixi-Memarliq Qorugu da daxil edilmisdir [4,5].
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Qax rayonunun orazisi tarixi abidolorlo olduqca zongindir. Rayonda
askar edilmis kurqanlar bu regionun hals tunc dovriinde maskunlagsmis oldu-
gunu siibut edir. Qum kondinin yaxinliginda Qafqaz Albaniyas1 dovrino aid
abidolor - Sirtqala istehkami (XVIII osr), Qum bazilikasinin xarabaliglart (V
osr), Dayirmi moabad (VII asr), Lokit kandindo iso Mabad kompleksi (XII asr)
salamat galmisdir. Abidolordon Ilisu kendinds yerloson “Sumuq” qalasi, “Kiir-
mik” mobadi Madoniyyat vo Turizm Nazirliyi torofindon tomir edilmis, Qum
kondindaki godim Alban mabadinin yenidon barpasi isa ABS Kongresinin
grant layihasi ¢orgivoasindo hoyata kecirilmisdir. Qaxbas kondindoki “Hoson-
xan” galasmin v Icaribazar kiigosinda yerloson Qala qapis1 vo qala divarlarmin
osasli barpasi ilo bagli ilkin islors baslanilmisdir [4].

Soki Azorbaycanin on godim yasayis moskonlorindondir.Zongin tarixi-
memarliq abidolorinin olmasi ilo segilon bu godim diyar Azorbaycan turizmino
ovazolunmaz tohfolor vermakdadir. Bolgads Azaorbaycan memarliginin nadir
incisi olan, XVIII osrdo tikilmis Soki Xan saray1 Azorbaycanda ilk miistoqil
xanligin osasini qoyan Hact Colobi xanin novasi Hiiseyn xanin dovriindo ti-
kilmisdir. Qala divarlar1 ilo ohato olunan Xan saray1 ikimortoboli olmaqla alt1
otaqdan, dord dohlizden, iki giizgiilii eyvandan ibaratdir. Saray kompleksino
daxil olan Ciimo moscidi, karvansaralar 6z orijinalligin1 qoruyub saxlayan bu
ecazkar abida turistlori daha ¢ox 6ziina calb edir. Rayonun Kis kondinin Maflar
mohoallosindo Alban mobadi yerlasir ki, bu da yalmiz Qafqaz Albaniyasi orazi-
sindo deyil, imumiyyatlo, Qafgazda tikilmis ilk xristian kilsosidir. Kis mobadi
sado tokzalli bazilikadan giinbozli memarhiga qodor 5 tikinti morholosi keg-
migdir. Adi tok zaldan ibarat olan kilso 6ziindo ilkin vo sonraki tikililorin ma-
raql1 detallarini saxlayir.Mobadin qiillosina bitisik divarlarin yerli materiallarla,
kiraclo suvanmasi, qiilloyo bitisik salonun istiiniin iri, yonma daslarla ortiil-
mosi, homg¢inin 2000 yas1 olan qiillonin divarlarinin 3 torofdon metal pullar
cozb etmok xiisusiyyotino malik olmasi onun ecazkarligini, colbediciliyini daha
artiraraq turistlorin maragia sobob olur. Homg¢inin maqnetik xiisusiyyatlora
malik olduguna goérs ocaq, pir va ziyarat kimi miigoddos yerlordon biri hesab
olunan mabad yerli ohali torofindon bu giino gqodor qorunub saxlanilmisdir ki,
bu da onun antikliyi ilo tizvi surotdo baglidir. Misir ehramlart kimi, mobadin
biindvrosinin kasa soklindo vo ya gominin suda olan hissasi qurulusunda ol-
masi, onun nadir arxeoloji tobiat abidasi kimi oyronilmasi, miihafizasi, somo-
roli istifadosi onun ekoturizmin inkisafinda genis potensial imkanlara malik
oldugunu vo onun kimi digor memarliq obyektlorinin hortorafli dyronilmasinin
aktualligin1 xeyli artirir. Son illor turistlorin daha ¢ox diggetini ¢okon Kis Al-
ban mobadi Azarbaycan Respublikasi Nazirlor Kabinetinin 2001-ci il 2 avqust
tarixli gorar1 ilo diinya ohomiyyotli abidolor siyahisina daxil edilib vo tarix-
memarliq abidesi kimi dovlot torofindon qorunur. Bu baximdan o6lkomizdo
genis yayilmis tobii ehtiyatlarin on maraqli vo miihiim torkib hissosini toskil
edan diqqatalayiq vo 6z banzarsiz zahiri goriiniisii ilo nazari colb edon, mithiim
elmi, estetik vo omoli ohomiyyato malik geomorfoloji tobiot abidolori daxili vo
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xarici turistlorin bdyiik maragina sobab olur [4,6].

Tadqiq olunan oraziye aid olan digor turizm-rekreasiya ohamiyyatli ta-
rixi abidolor asagidakilar miioyyonlogdirilmisdir:

1.Sasani dovriino aid Boyiik Sadd - bu godim tarixi abidenin qaliqlari
Balakon rayonunun Katex kondindo Baki-Balakon magistral yolu boyunca
yolun simalindadir. Divarlarinin eni asagida 1,5 metr, hiindiirliiyii iso 4-5 metr
olan sadd V-VII osrlordo Azorbaycani Sasanilor isgal etdikdon sonra Sasani
hokmdarlarinin gostorisi ilo tikilib. Soddin tikilmosindo maqgsad 6lkoni dag-
lilarin gafil hiicumundan miidafio, homg¢inin “Hun kecidi”ndon golon hunlarin
axininin garsisini almaq idi.

2.Darvaz mabadi — Ad1 ¢okilon Antik mobod Qanixin (Alazan gay1) sol
sahilinda, tugay mesosinin ortasinda olan diizongahin morkszindodir. Mobad
Balakon rayonunun morkozindon 15-16 km conubda, Qacarc¢ol adlanan bdyiik
bir diizenliyin yaxinliginda, Darvaz-bins deyilon yerdadir.Bu mabadin shomiy-
yati regionun godim yerlori haqqinda, homginin tobistin calbediciliyinin gosto-
rilmasi idi. Eyni zamanda qodim yerlorimiz haqqinda molumatlarin doqiqlos-
dirlimasidir.

3. Anhigbina mabadi — yerlosdiyi orazi Balakondon Giirciistana gedon
magistral yolun saginda, dagin atoyinds, son doroco monzorali bir yerdo, yol-
dan 1 km simalda, rayon morkozindon 5 km gorbdo yerlosir. Osas kilso binasi
gismon salamatdir vo ¢ox keyfiyyotli korpiclo tikilmisdir. Toxminon 4 hektar
sahads ¢ay dasi vo hasar daxilindoki erazids goxsayh tikili qaliqlar1, o clim-
ladon xeyli gqodim gobirlor vardir. Qeyd etdiyimiz mobad iso sorhad rayonunda
yerlogon qonsu dovlotdon golon turistlorin qodim tarixi modoni abidolorimiz
haqqinda onlarda tosssiiratin yaradilmasi moqsodi dasiyirdi.

4. Minarali mascid - Balakon rayonunun morkozindo yerlosan mascid
1867-1877-ci illords insa edilmisdir. Osas binadan ayri, bismis korpicdon tikil-
mis moscidin sahesi 1025 m?, hiindiirliiyli iso 45 m-dir. Mascidin simal-qorb
fasadinda dord yerdo qabariq formada orob dilindo kitabolor hokk edilmisdir.Bu
minars isa Azarbaycanin bu bdlgasinin qadim tarixini 6ziinds oks etdirir.

5. Nur Kilsa - XIV osro aid, uzunlugu 15 m, eni 6 m olan abido Talalar
kondinda diizon yerdo yerlosir. Iki hissaden ibarat olan binanin giris hissasinin
hiindiirliiyii 7,6 m olmagla 2 torafli vo 6 bucaq sokillidir. Giris hisso iki nohang
stitun tizorinda durur, sonra isa ibadst yeri olan hissoyo, otaga giris qapisi
iizorindo taga birlosir. Bu kilsonin shomiyyati hom qodim olmasi ilo, hom do
galon turistlorin maragini qadimliyini tadqiq olunan arazilorimizds belo mara-
galarin oshomiyyatli dorocodo olmasini gostorir.

6. Giil qala - Balakon caymin sag sahilindo Mahamalar kondinds yer-
logir. Giil formasinda insa edildiyino goro belo adlanan abido 8 gusolidir ki,
bunun da niimayis olunmasi turistlords maraq dogura bilor.

7. Noxo magarasi — Domir dovriino aid, rayon moarkozindon 18 km si-
malda, Qubek qayasi deyilon yerdo yerlogon magaraya girmok geyri-miim-
kiindiir. Magaranin qarsist sildinnmli agirimdir. Magaraya gayanin {istiindon
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alpinist lovazimati ilo diismok miimkiindiir. Digor regionlarda magaralardan
forqli xilisusiyyati todqgiqat¢ilarin maragina sobob olmalidir. Torafimizdon Noxo
magarasinin xiisusiyyatlori toqdi olunmusdur.

8. Poari qala - Humbul caymin yatag: istigamatinds olan dag kecidinin
(Hun kegidi) qarsisinda tikilon mohtosom qaladir. V-VI asrlordo Boyiik Sodd
ilo eyni vaxtda Hun tayfalarinin hiicumuna qars1 miidafio mogsadilo digor qa-
lalar da tikilmisdir [4].

Todgiq olunan oraziyo colb olunan xarici turistlore Soki Ipak kombi-
natini, Zaqatala tiitiin, findiqtomizlomo zavodlarini, giil yag: fabrikini, kustar
iisulla toxunan xalca sexlorini gostormok olar. Homginin bdlgonin &ziinomax-
sus motboxi vo milli yemoklori xarici turistlori colb edo bilor. Belo ki, bolgodo
foaliyyot gdstoron istirahot miiossisolorindo xarici turistloro milli yemoklor
(xiisusilo Soki pitisi, Ilisu siirhiisu) toklif olunur.

Tadqiq olunan orazido ekoturizmin inkisafi {i¢iin ovozsiz sayilan Katex,
Lokit vo Damcili golalosi on gozal tobiot abidolorindon sayilir [2].

Regionun zangin rekreasiya-turizm ehtiyatlarindan istifads etmoklo kom-
pleks istirahot-turizm obyektlori yaradila bilor. Sokido “Karvansara” (50 yer),
Soki (80 yer) otellori, “Marxal”( 500 yer), Goloson-Gdrason”, “Soadot”, ’Narin
Qala” istirahot zonalari, “Sahil”, “Neftyag” pansionatlari(350 yerlik) vo “Sofa”
pansionatlar turistlorin ixtiyarindadir. Homginin, Zaqatalada Car kondi yaxin-
liginda yerloson “Lozzot” istirahot zonasinin kotteclorinds, Asagi Tala kondin-
doki “Tala” otelindo, sohorin markozinda “Isoil” hotel vo “Qafqaz” oteli, Ma-
kov kondinds “Baliqgiliq” vo “Turqut” motelinds turistlorin rahat istirahot edo
bilocoklori istirahot morkozlori foaliyyat gdstarir.

Natica

1.Aparilan todqiatlardan goriindiiyii kimi, orazinin rekreasiya-turizm eh-
tiyatlar1 cohotdon zonginliyi burada ekoturizmin inkisafina genis imkanlar ya-
radir. Regionun tobii-rekreasiya ehtiyatlarindan somaorali istifado etmoklo bol-
godo zongin turizm-istirahot kompleksi yaratmagq olar.

2.Sa9ki-Zaqatala zonasmin termal vo mineral sularmin bazasi osasinda
sanatoriya komplekslori tikmok, bolgods olan “Oglanbulag”, “Qizbulaq”,
“Cimcimax” va s. kimi mineral sularindan bu mogsadlos istifads etmak, festi-
vallar, folklor bayramlar1 ke¢irmoklo xarici turistlori colb etmok, eyni zamanda
xarici v yerli is adamlarinin sarmayalorini bolgads turizmin inkisafina yonalt-
mok prioritet masolo kimi nozordo tutulmalidir.

3.Apardigimiz todqigatlar noticosindo turizm-rekreasiya ohomiyyatli ta-
rixi abidoalor miioyyon olunmus vo onlarin yaranma tarixi tohlil edilmisdir.

4.Todqgiqat regionunda ov turizminin inkisaf etdirilmosi moqasadilo
Qoboalodon baslamagla Balakono godor genis bir arazido Boylik Qafgazin conub
yamaclarinda, Zaqatala, Qax mesosliklorinds ov turlarinin togkil olunmasi mog-
sodomiivafiqdir. Qobolo-Bagsuayrici-Balakon mesolori vo s. (Dovlot qorugla-
rindan konar orazilor) marsrutlari iizro ov turlarini da toskil etmok bolgodo tu-
rizmin inkisafina sabab olar.
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Todqiq olunan orazinin kurort-turizm inkisafi iiclin olverisli imkanlara
malik olmasi, golocokda Boyiik Ipok Yolunun foaliyyatinin inkisafi ilo olagodar
olaraq bolgoye turist axinini giiclondiracok. Xarici turizmlo mosgul olan yerli
sirkotlordon aldigimiz molumata géra 6lkaya golon turistlorin osas hissesi Ipok
Yolu iizorindo olan turizm obyektlorino meyl gostorir. Homginin tarixi-moadoni
abidoloro baxmaga golon xarici turistlorin say1 olduqca ¢oxdur vo golocokds
bu dinamika artan templo inkisaf edocokdir.
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PEKPEAIIMOHHBIE U TYPUCTUYECKHUE PECYPCbhI AIMUHUCTPATUBHBIX
PAMOHOB, PACIIOJIO)KEHHBIX HA FOKHOM CKJIOHE
BOJIBIIIOI'O KABKA3A, U HEPCHHEKTUBBI S®PEKTUBHOI'O
HCIIOJBb30BAHUA OTUX PECYPCOB (MEXIAYPEYBE MA3bBIM-IINH)

I T MAMEJOBA
PE3IOME
B cratbe qaetcs aHamM3 COBPEMEHHOTO COCTOSIHUSI PEKPEAITMOHHBIX U TYPUCTHIECKHUX
pecypcoB bamakanckoro, 3aratanbckoro, I'axckoro u yactuuHo B IIIsTkMHCKOTO aaMHUHHCTpa-
TUBHBIX pailloHaX, paclolOXeHHbIX Ha IOXKHBIX ckioHax rop bombmoro KaBkasa, oTinyaro-
IIUXCS PEKPEAIMOHHBIMU M TYPHCTHYCCKUMU pecypcamMu AszepOaiimkaHckodl PecryOnuku u

OCHOBHBIC HAIIPaBJICHUS UX Sq)q)eKTHBHOFO 1 [CJICHANIPABJICHHOTO UCIIOJIb30BaAHU.

KaroueBble cioBa: TypI/ICTCKO—pereaIII/IOHHHﬁ NOoTEHIIKMAJT, MaMATHUKU TPUPOJbI,
MHHEPAJIBbHBIC HCTOYHUKH, 3aII0OBEIHUKH, TypI/ICTI/I‘ICCKI/Iﬁ KOMILICKC.
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RECREATIONAL AND TOURISM RESOURCES OF THE ADMINISTRATIVE
REGIONS LOCATED ON THE SOUTHERN SLOPE OF THE GREATER CAUCASUS
AND PROSPECTS FOR THE EFFICIENT USE OF THESE RESOURCES
(BETWEEN THE MAZIM-SHIN RIVERS)

G.G.MAMMADOVA
SUMMARY
The article reflects the analysis of the current state of recreational and tourism
resources in Balakan, Zagatala, Gakh, and partly in Sheki administrative regions located on the
southern slopes of the Greater Caucasus Mountains, distinguished by the recreational and
tourism resources of the Republic of Azerbaijan, and the main directions of their efficient and

purposeful use.

Keywords: Tourism-recreation potential, natural monuments, mineral springs,
reserves, tourist complex.
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Apardigimiz tadgigat naticasinda mesa-bitki ortlyinda bas veran dayisiklikior kamiyyat
Vo keyfiyyatca qiymotlondirilmisdir. Arasdirmaya géra tadgiqat rayonlart iizra NDVI gésta-
ricisi siniflora ayrilms vo sahalori hesablanmisdir, naticada alinmis saha gostaricilari Umumi-
losdirilmisdir. Todgiqatin naticasinda alda olunan gostaricilora asasan deya bilarik ki, an az
azalma dag névlori, qum, gar 718 ha, lakin an ¢ox azalma giiclii six mega Ortilyunda 11745 ha
bas vermigdir. On az artim su obyekti olaraq 583 ha, an ¢ox artim isa kolluglar va otlaglarda
9557 ha bag vermisdir.

Acar sbzlor: meso ortiiyii, peyk tosvirlari, siniflogdirmo, CIS texnologiyalari, bitkinin
nisbi normalagma indeksi, vektor formati.

Sorqi Zongozur iqtisadi rayonu orazisinin isgal altinda qaldigi otuz ilo
yaxin bir miiddotindo tobii vo antropogen landsaftlar tonozziil etmisdir. Oton
otuz il miiddoatds isgala moruz qalmis inzibati rayonlarda torpaqlar vohsicosino
istismar edilib, hor il okin, Oriis vo otlaq saholori yandirilib, yeralt1 sorvotlor
talan edilmisdir. Beloliklo, Sorqi Zongozur iqtisadi rayonunda sohralagsma pro-
sesinin intensiv xarakter alimasima miioyyon zomin yaranmisdir. Mahz buna
goro isgal dovriindo meso-bitki Ortliyli orazilorindo bas vermis doyisikliklorin
NDVI indeksi vasitasilo agkarlanmasi qarsiya mogsad qoyulmusdur.

NDVI (Normalized Difference Vegetation Index) - bitkinin nisbi nor-
malasma indeksi — aktiv fotosintetik biokiitlonin (adoton vegetasiya indeksi ad-
landirilir) sado miqdar gostoricisidir. Bu bitki ortliyliniin komiyyat qiymotlon-
dirmasi vo problemlorini holl etmok {igiin on genis yayilmis indekslordon biridir
[1,2,3,4].

Bu asagidaki diisturla hesablanir:

122



NIR - RED

NOVE = — —
NIR + RED
Burada NIR- yaxin infraqirmizi saha spekrinds oksolunma, mkm;
RED- qirmiz1 saho spekrindo oksolunma, mkm.

Bu diistura asason, tasvirin miioyyan bir noqtesindaki bitki Ortiiylinlin
sixligr (NDVI) qirmizi vo infraqirmizi diapazonda oks olunan isigin intensiv-
liklorinin forqi ile onlarin intensivliklorinin cominin nisbati kimi miisyyan olu-
nur [5, 6, 7].

NDVI-ni hesablamaq tii¢lin har hansi qurmizi vo yaxin infraqirmiz1 dia-
pazonu olan kanallar istifado oluna bilor. LANDSAT, MODIS vo ASTER agiq
istifadoali peyk sokillor ii¢lin kanallarin bu indeksinin hesablanmasi ii¢iin lazim
olan nomralor codval 1-do gostorilmisdir.

Cadval 1
NDVI-nin indeksinin hesablanmasi ii¢iin
aciq girisli sakillorin sensor kanallar1 mkm
Peyklor NIR RED

MSS Landsat(1) 6 (0.7-0.8) vo ya 7 (0.8-1.1) 5(0.6-0.7)

TM Landsat(4,5) 4 (0.76-0.90) 3 (0.63-0.69)
ETM+ (Landsat7) 4(0.75-0.90) 3 (0.63-0.69)
OLI (Landsat8) 5 (0.85-0.88) 4 (0.64-0.67)
MODIS Terra(Aqua) 2 (0.841-0.876) 1 (0.62-0.67)
ASTER (Terra) 3 (0.76-0.86) 2 (0.63-0.69)

NDVI hesablanmasi lifli bitkilorin oks olunan spektral oyrinin iki daha
stabil saholoring asaslanir. Qirmizi saho spektrinds (0.6-0.7 mkm) ali lifli bit-
kilorin xlorofil ilo giines radiasiyasinin maksimum udma, yaxin infraqirmizi
sahado (0,7-1,0 mkm) yarpaqlarin hiiceyra qurulusunun maksimal oks olunma-
sia rast golinir. Bagqa sozlo, yiiksok fotosintetik foaliyyeti (six bitkilorlo ado-
ton baglilig1) spektrin qirmizi sahasinds kicik vo infraqirmizi sahads bdyiik oks
olunmaya gotirib ¢ixarir 8, 9].

Bu gostaricilorin bir-birine nisbati basqa tabii obyektlordon bitkilori daha
doqgiq ayirmaga vo analiz etmoyo imkan verir. Istifado edilmo sado nisbotdo
deyil, minimum vo makimum oks olunmanin normallagsmis forqin 6lgmo doqig-
liyini artirir. Sokillorde isiglanma forqini, buludlulug, tiistii, atmosferlo radia-
siyanin udulmast va s. kimi hadisolorin tosirini azaldir [10, 11, 12].

Bitki ortiiyiiniin saglamliginin vo sixliginin artmasi (yani, onun pozulma-
mig ekosistemindo olan vaziyyato yaxinlasmasi) ilo olagodar fotosintez prosesi
no godor giiclii gedorso bir o godor infraqirmizi sahado onun oks olunmanin
radiasiya faizi cox olar ki, naticodo NDVI indeksinin giymoti yiiksok almar. Bu
NDVI indeksin analizino géro bitki drtilyiiniin xiisusiyyatini vo ndviinii toyin
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etmo miimkiinliiyiinii verir.

NDVI hesablanmasi alqoritmi demok olar ki mosafodon zondlama mo-
lumatlarinin emal ilo bagh biitiin imumi proqram paketlorino daxil edilib (Arc
View Image Analysis, ERDAS Imagine, ENVI, Ermapper, Scanex MODIS
Processor, ScanView vo s.) [13,14,15].

NDVI indeksin vo yer sothi iizorindoki novlorin miioyyon empirik uy-
gunlugu (bitki ortliyliniin névi vo keyfiyyati daxil olmagla) codval 2-do togdim
olunmusdur.

Coadval 2
NDVI indeksinin qiymoti-értiik novii
NDVI, mkm Ortiik_ndvii .
cox gicli,six bitki ortilyi (masalan tropik yaxud enliyarpaq
0.8-1.0 saglam mesa)
0.67 -0.8 gucli, six bitki ortlyd (mega)
cilpaq va seyralmis agac va kol bitkilari
04-0.5
0.2-04 kolluglar va otlaglar
0.09-0.2 mesasiz arazi
01-01 dag noviari, qum, gar
-0.42 - -0.33 su obyekli
-0.55 .. -0.5 antropogen értiik (beton, asfalt)
0 sakilda bulud

NDVI indeksini miioyyon etmok ii¢iin ENVI programi (ENVI Classik)
istifads edilmigdir. Emal aparmaq tigiin ilkin olaraq kosmik tasvirler alde edil-
misdir. Beloliklo, olds olunan tosvirlor iyun ayimin tosvirloridir.

Burada Landsat-5 peykindan 2000-ci ilin B3 vo B4 diapazonda (kanalda)
olan tosvirlori, Landsat-8 peykindon iso 2021-ci ilin B4 vo B5 dipazonda (ka-
nalda) olan tosvirlori istifado edilmisdir.

Oldo olunan tosvirlora osason NDVI indeksin hesablanmasini yerino ye-
tirok. Bunu yerina yetirmok iiciin ENVI Classik proqram tominatinin 9sas men-
yusunda “Transform”-a daxil olaraq (sokil 1) NDVI alotini secorok omoliyyatt
yerina yetiririk. Sokil 2-do NDVI indeksini oks etdirir.

& ENVI Classic o =
File Basic Tools Classification  Transform  Filter Spectral Map Vector Topographic Radar Window Help

Sok. 1. ENVI Classik program tominatinda asas menyu pancarasi

Sokil 2-do oks olunan tosvira asason deyo bilorik ki, Lagin rayonu digor
rayonlarla miiqaisodo daha six meso-bitki Ortiiylino malikdir.

Alinan noticalora osason siniflondirmoni aparaq. Siniflondirmoni yerino
yetirmok tigiin sinif olaraq codvol 2-don istifado edilmisdir. Siniflondirmoni
yerino yetirdikdon sonra sinifloro osason tosviri raster formatindan vektor
formatina ¢evrilmasini yerina yetiririk. Bu omaliyyat1 yerina yetirdikdon sonra
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poligona (.shp formatina) ¢evrilmosini apaririq. Alinan notico sokil 3-do oks
olunmusdur.
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Sok. 2. Tadgiqat arazisinin miixtalif illor {izro mesa-bitki drtiiyii (NDVI indeksi)
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Sok. 3. Tadgiqat arazisinin miixtalif illor iizro NDVI indeksin siniflondirmasi

Aldigimiz tosvirlora vo sorti isaraloro osason deys bilorik ki, kifayyot
qader dayisiklik bas verimisdir. Bundan sonra ArcGIS proqraminda uygun si-
niflor {izro saholorin hesablanmasi yerino yetirilmisdir. Sahslorin hesablanmasi
iiciin ArcGIS programinda Calcullate Geometry alatindon istifado edorok sa-
holorin hesablanmasi aparilmisdir. Alinan noticalor sokil 4-do oks olunmusdur.
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Sak. 4. Kalbacer rayonunun muxtahf 1119rd9 uygun s1n1ﬂ9r tizro saha gostaricileri (ha-1a)

Aldigimiz sahoslora osason miiqaiss etmok {igiin tosvirlor iizorindo miix-
tolif yerlordo buludlar oldugundan meso-bitki Ortiiylinli miigaiso etmok {igiin
sorti olaraq biitiin tosvirlordo eyni yerdo bulud qobul edok. NDVI indeksin
qiymatlor diapazona asasen bulud olan yerds NDVI=0 [16,17].

Biitiin tosvirlordon bulud olan orazilori ¢ixardiriq. Aldigimiz tosvirlor
sokil 5-do oks olunmusdur.
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Sak. 5. Toadgiqat rayonlari orazisinin buludsuz siniflor lizro meso-bitki ortiiyii

Beloliklo, apardigimiz arasdirmaya goro todqiqat rayonlari iizro NDVI
gostoricisini siniflore ayirdiq vo sahoalorini miioyyon etdik. Aldigimiz naticolori
(saha gostaricilorini) imumilasdirak, cadval 3-ds illor iizra uygun siniflors osa-
son saho gostoricilori oks olunmusdur.

Cadval 3-ds oks olunan gostaricilora asason deys bilorik ki, on az azalma
dag novlorinds, qum vo qar olan arazilordo 718 ha-dir. ©n ¢ox azalma iso giicli
s1x meso Ortliyiinds 11745 ha bas vermisdir. ©On az artim su obyektlorinds ol-
magqla 583 ha, an ¢ox artim iso kolluglar vo otlaglarda 9557 ha olmusdur. Saho
gostaricilorine asason asagidaki qrafik tortib edilmisdir (sokil 6).
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Cadval 3

Sinifl [llor tizra saholor (ha-la) Dinamika
T 2000 2021 (2000-2021)

Su obyektilori 41 624 5837
Dag novleri, qum, qar 1125 407 7184
Mesosiz orazi 13048 11206 18427
Kolluglar vo otlaglar (6riis) 61039 70596 95577
Cilpaq va seyralmis agac va kolluglar 39840 39392 448
Giiclii six bitki ortiiyii (kolluglar) 74688 80140 54527
Giiclii six meso ortiiyii 83200 71455 117454
Cox giiclii s1x mego Ortiiyl 35823 35020 8034
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Sak. 6. Todqiqat iizro meso-bitki Ortiiyiinds bag veran doyisiklik

Apardigimiz todqiqatlar naticosindo Sorqi Zongozur iqtisadi rayonu ora-

zisindo meso-bitki Ortliylindo bas veron doyisikliklori vo uygun saholori miioy-
yon etdik.
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BbISIBJIEHUE IPOU3OLIEIIINX U3MEHEHUI IECOPACTUTEJIBHOIO
MOKPOBA TEPPUTOPUU BOCTOYHO-3AHT'E3YPCKOI'O
KOHOMUYECKOI'O PAMOHA 3A IEPUO/J OKKYIIALIUU
C IOMOIIBIO UHJEKCA NDVI

A.C.ATBABAJIBI, BM.MAMEJAJIMEBA, I.C.ITYMYIJIY
PE3IOME

CraThsl TIOCBSIICHA HCCIICAOBAHUIO MOKPBITHIO TEPPUTOPUH BocTOUHO-3aHTE3ypCKOTO
AKOHOMHYECKOTO paioHa u ero kiaccudukanuu. Kiaccugukarys Obliia IpoBeIcHa Ha OCHOBE
pacuera ungexkca NDVI. Jlana xonuyecTBEHHas OLICHKA M3MEHEHHUsS IUIOIIAZECH pa3iIMYHBIX
KJIACCOB MOKPHITHS 32 BpeMs OKKymanuu. [loydeHHbIe pe3ynbTaThl 0000ICHBI IO paiioHaM |
CBCCHBI B Ta6J'II/IHy. ITo IMOJTYYCHHBIM JAaHHBIM MOXHO CICJIaTh CJICAYIOIIHUE BBIBOIBI. Hau-
MeHbIIas yObUIh MIomaan HabIrogaeTcs B Kjaccax TOPHBIX MOpoI, mecka, cHera (718 ra), a
HanOombIIas — Ha rycthie Jeca (11745 ra). Haumenpmmit mpupoct 061 y BomoemoB (583 ra), a
caMBbIil BRICOKUH — B 30HaX KyCTapHUKOB U mactoumt (9557 ra).

KumioueBble cJIOBa: JIECHOW TOKPOB, CIIYTHHKOBBIE CHUMKH, Kiaccudukarms, [C-
texHosoruu, uanekc NDVI, BekTopHslii hopmar.

DETECTION OF CHANGES OCCURRED IN THE AREA
OF THE EASTERN ZANGAZUR ECONOMIC DISTRICT DURING
THE OCCUPATION PERIOD USING NDVI INDEX

A.S.AGHBABALI, VM.MAMMADALIYEVA, G.S.UMUDLU
SUMMARY

As a result of our research, changes in the forest-vegetation cover were assessed
quantitatively and qualitatively. According to the survey, the NDVI indicator was divided into
classes and areas were calculated by regions. The results obtained (field indicators) are
summarized. According to the table compiled as a result of the study, we can say that the
lowest decrease was in mountain species, sand, snow 718 ha, but the greatest decrease was in
11745 ha in the strong dense forest cover.

The lowest increase was in 583 ha as a water body, and the highest increase was in 9557
ha in bushes and pastures.

Keywords: forest cover, satellite imagery, classification, GIS technologies, relative
normalization index of the plant, vector format.
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