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Ha ocnosanuu OaHHbIX PUUKO-XUMUYECKO20 AHAIU3A U USMEPEeHUS. MUKPOMEEePOOCHIlL,
nocmpoena ouazpamma cocmosnuti cucmem Tm-AsS, As-TmS, TmS-As,Ss, Tm,S3-As,S3. Obna-
pyorcensvt coedunenus cocmasa TmAsS, TmAsS;, TMAS,S7, TMAS,S,, TMaAS,Se. Vemanosneno,
umo coedunenue TmAs,S; umeem Oonee HUZKYIO meMnepamypy NnideieHus, Yem cOeOUHeHUs
TmASS;, TMAS,S,, TMsAS,Sg, TmAsS, nauborvwas mukpomeepoocms vy TmAs,Sy, a Haumers-
was y TmAsS. Koopounamel s6mexmuxu coomsememayiom 35 monv% AsS u 19 moaw % TmS
npu memnepamypax 1075 Ku 575 K coomeemcmeeHHo.

KiroueBrle ciioBa: CUCTEMA, ThuarpaMma, MUKpOTBECPAOCTb, MOHOKPUCTAJLI, TEMIICpATypa

Nurepec k peaxozemensubiM (P39) anementam u ux coennHeHusM o0yc-
JIOBIIEH BO3MOYKHOCTBIO MPUMEHEHHSI MX COSIMHEHUN B PA3IMYHBIX OOJIACTIX
TEXHUKH, B TOM YUCJIE U IS TIOTYYEHUSI MaTepUalioB ¢ 3apaHee 3a/[aHHBIM Ha-
6opoM cBoiicTB. CoeTMHEHNUS JTAHTAHOHIOB HCIIONIB3YIOTCS B KaYeCTBE; -KaTa-
TU3aTopoB; - mpoBoaamux matepuanoB BTCII-kepamuku- 106aBoOK K pazind-
HBIM CILJIaBaM JJisl YIYUYIIEHUSI MEXaHUYECKOW MPOYHOCTH;- KOMIIOHEHTOB CIie-
[UATTBHBIX COPTOB CTEKOJ, MPUMEHSIEMBIX B aTOMHOM TEXHUKE; - CBETAIIUXCS
COCTaBOB M JIIOMUHECLIEHTHBIX MaTepuaios [1-3].

B nmreparype mmeroTcs CBENEHHsS O B3aUMOJICWCTBUM XaJIbKOTEHHUIIOB
aneMeHToB VA rpynmsl ¢ xainbkorenngamu P39 [4-6], HO JaHHBIE O B3aUMO-
JEHCTBUSX B CHCTEMAaX XaJIbKOTEHUIOB TYJIUS U AJIEMEHTOB TIOJITPYIIIIHI MBITIIbSI-
Ka ¥ 00pa3yromuxcs B HUX IPOMEKYTOUHBIX (a3ax, OTphIBOUYHBIE [5-8].

Ileas ucciaenoBaHus:

N3yuenne Ppu3NKO-XUMUYECKUX CBOWMCTB TOJYYCHHBIX MTPOMEKYTOUHBIX
¢a3 cucrembl Tm-As-S.



JKCHepUMEHTAIbHAA YaCTh

Hcxonnble 00pasiibl CUCTEMbl CHHTE3UPOBAIM M3 3JIEMEHTOB BBICOKON
creneHn 4nucToThl: As-B5, Tm-A-1, cepa — oc.u. Pexxum cunHTe3a moadoupamu
UCcXonsd U3 (U3MKO-XMMHUYECKHX CBOMCTB 3J€MEHTapHBIX KOMIIOHEHTOB, OH-
HapHbIX coequHeHui (TmS, Tm,S; u As;S; ) 1 ucnonb3ys pe3ynbTaThl 3aMUCH
cuHTe3a cruiaBoB MeronamMu DTA. ChnaBel CHHTE3MpPOBAJIM HENOCPEACTBEH-
HBIM CIUTABICHHEM KOMIIOHEHTOB B 3BAKYHPOBAHHBIX 10 107 MM.pT.CT. KBap-
ueBblx amnyinax. [Iponecc Bencs crynenuaro npu temneparypax 720, 950 K, ¢
JIBYX4aCOBBIM BblJIepKUBaHKUEM, a Ipu 1250 K - 4 gaca ¢ nocienyromum mea-
JICHHBIM OXJIKJEHUEM IIPHU BBIKJIIFOUEHHOW MEYH.

O6pa3iiel ¢ conepxanueM 10 65 mon. % TmS u Tm,S; momydeHsr B KOM-
NakTHOM BuJE, B obnactu koHueHtpauuu 0-20 mon. % TmS (Tm,S;) obna-
PYXEHBI cTeK1000pa3Hbie crutaBsbl. [Ipu comepkanuu TmS (Tm;,S;) 65 mon. %
U BBIIIE, 00pa3yrOTCs CIUIABHI B BUJIE ClIeKa. FIX OBTOPHO M3MeNbyalli U Ipec-
coBaHMEM TIpeBpamaiu B TaOneTku. [lomydennsie crmaBbl, Ooratbie As;Ss,
UMEIOT BUIIHEBO-KPAaCHBIM LIBET, a C YBEJIMUYEHUEM KOHUEHTpauuu TmS u
Tm,S; 1BeT ux nocreneHHo TeMHeeT. JlJig JOCTUKEHHUs] TOMOT€HHOCTH, CIljia-
BbI IIOCJIE CHHTE€3a JOIOJHUTEIBHO OTKUTaIM Npu Temreparypax Ha 50-100
rpaaycoB HUXKe conuayca B redenue 500 u.

[Tonmyyennsle 00pa3Lbl UCCIEAOBAIN KOMIUIEKCOM (DU3UKO-XUMHYECKUX
METOJIOB aHaju3a. 3alUCh KPUBBIX HArpeBaHUs M OXJIaXIEHUS CIUIaBOB [0
1350 K ocymectBmsiu Ha npubopax HTP-73 u «Tepmockan-2» ¢ HCIOJb-
30BaHUEM XPOMEIb-AITIOMENIEBBIX TepMoOIap, a npu temreparype Boime 1350 K
— Ha yCTaHOBKE BDTA-8M B MHEpTHOU aTMocdepe reius ¢ UCIOIb30BaHHEM
W-W/Re-Tepmomnap.

PentrenodasoBelii ananus npooauau Ha augppakromerpe XRDDS8 ¢up-
Mol “Broker” ¢ ucnonb3oBanuem CuKa m3mydenus u Ni-pruibrpa. Muxpocko-
NUYECKUI METOJ MCCIEN0BAaHUA CILNIABOB OCYLIECTBISUIM C IMOMOUIBIO METall-
norpaduueckux MukpockonoB MUM-7 u MUH-8 na nuudax, npeasapuresns-
HO nonupoBaHHbIM nactoi ['OW mpoTpaBienHbix o0pasuos. [Ipu uccnenosa-
HUU  MHKPOCTPYKTYpbl  CIIJIaBOB  HCIIOJIb30BaJId  TPABUTENb  COCTaBa
HNO3;(xon1r.):H,0,=1:1, Bpems Tpasnenus 20 c.

MukpoTBep0CTh CIUIABOB CUCTEMBbI U3Mepsuid Ha npubdope [IMT-3 npu
Harpy3kax 0,10 n 0,20 H. B 3aBUcHMOCTH OT cocTaBa. [lorpemHocTts n3Mepe-
Hus coctaBisuia 2,2—4,3 %. [In10THOCTH CIIIaBOB CHUCTEMBI ONpPEAEIsIN MHK-
HOMETPUYECKHUM METOJIOM, B KauecTBe paboueil JKUIKOCTH UCIOIb30BAIN TO-
TYOIL

Pe3yabTaThl M 00CyKICHUE
HccnenoBanue mokaszano, 9to B cucteMe Tm-AsS u As-TmS oOpasyercs
coenuHeHne coctaBa TmAsS, mmassmeecs npu 1350 K. Jlmarpamma cocrosi-
Hus paspe3oB Tm-AsS u As-TmS npusenensl Ha pucyHkax 1 u 2.
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Puc.1. lnuarpamma coctostHus pa3pe3a Tm-AsS

W3 nuarpamMMbl BUAHO, 4TO OOpasyercss coequHEeHHe cocraBa TmASS,
massimeecs npu temneparype 1350 K. Ha ocHoBe sToro coeannenust oOHapy-
JKEHa JABYCTOPOHHSS PacTBOPUMOCTH MpHU KOHUEHTpauuu AsS 4652 mMonb%.
Koopaunatsl 3BTeKTHKH cOOTBETCTBYIOT 35 Monb% AsS u 19 mons % TmS
npu temneparypax 1075 K u 575 K coorBercTtBeHHO. Ha OCHOBE MCXOAHBIX
KOMITOHEHTOB, PAKTUYECKH, HE OOHAPYKEHBI 00JJACTH TOMOT€HHOCTH.

W3 pucynka 2 BuIHO, uTO 1O pa3pe3y As-TmS oOpasyercst coenuHeHHe
cocraBa TmAsS, oOHapyxeHa 007acTh TOMOT€HHOCTH B WHTEpBajie KOHIICH-
tpatmu TmS 48+52 monp%. Ha ocHOBe MCXOTHBIX KOMIIOHEHTOB HE OOHa-
pykeHbl 0651acTH roMoreHHocTH. KoopAMHAThI 3BTEKTHUECKON TOYKU COOTBET-
cTBY1OT 20 Moap % TmS, 69 mone % TmS npu temneparypax 850 Ku 1050 K
COOTBETCTBEHHO.

JuarpammbicocTostHUSL cucTeM As;S3-TmS u AsyS3;-Tm,S; npuBeaeHsl
Ha puc. 3 n 4.
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Puc 2. lnuarpamma coctosiHus paspesa As-TmS
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Puc 3. luarpamma coctosiHus paspesa As,S;-TmS



U3 pucynka BugHO, 9TO B cucteme As,Ss;-TmS oOpasyercs Tpu coenunHe-
Hust: TmASsS7, TmAS;S4, TmsAssSe. IlepBble ABa coOeIMHEHUS MIIABSTCS KOH-
rpysuTHO Tipu 873 m 1123 K cooTBercTBeHHO, coemuHeHne Tm3AssSy9 obpa-
3yeTcs 1o nepurekTudeckoit peakmu npu 1173 K (puc.3.):
K+ TmS—TmzAs4So
B cucreme As;S;-Tm;S3 BBISIBIEHO OJJHO MHKOHTPY3HTHO IJIABSAILIEECS COEIH-

HeHue coctaBa TmAsS;, KoTopoe oOpa3yercs MO MEePUTEKTUUECKONW peakiuu
npu 1173 K (puc.4.):
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Puc 4. lnarpamma coctosiHus paspesa As,S;-Tm,S;
K+ 9-Tm283<—> TmASS3

W3BecTHBI pa3IMYHbIE METO/IbI BBIPAIIMBAHUS MOHOKPHCTAJIIOB, KaK CO-
€IMHEHM, TaK ¥ TBEPJBIX pacTBOPOB. B HacTosmell paboTe NPUMEHSIIN METO]
xumuueckoi TpancnoptHoil peakuuu (X TP). [ToaydeHs! uroapyarsie KpucTami-
A6l U3 TOJIMKPUCTAIIMYECKUX 00pa3noB. TpaHCHOPTHPYIOUIUM peareHToOM
CITY>KWJT MOI.

OnTuManbHBIN PeXUM BBIPALLIMBAHUS MOHOKPUCTAIIIIOB CEPO apCEHUTOB
TyJusl IpUBeieH B Tabm. 1.



Tabmuma 1
OnTuMaJbHBIH Pe:KUM POCTAa MOHOKPHCTAJLJIOB CEPO APCEHUTOB TYJIHSA

CocraB Temneparypa KonnenTtpanus Bpewms, Pazmep
COeIMHEHN N 3aganHas, K Hona, Jac MOHOKPHCTAJJIOB,
T, T, Mr/em’ MM’

TmAsS; 950 880 4,0 75 1,9x1,2x1
TmAs,S; 925 845 4,0 72 1,8x1,2x1
TmAs,S, 1070 980 4,5 48 2x2x1
Tm;As4Se 1260 1200 5,0 65 2x1,5x1
TmAsS 1355 1280 4,5 70 2x2x1

X MOHOKPHUCTAJUNIMYHOCTH MPOBEPSIN CHATHUEM JIAYyAIPAMM, a CTEXHO-
METPUUYECKHUE COCTaBbl KOHTPOJIMPOBAIM XMMHYECKMM aHanu3oM. Kak BHIHO
13 TaOJMIbl, IPU YBEIMYEHUN KOHLEHTpALUU 1Hojaa, BpeMsi 00pa3oBaHusl Mo-
HOKPHUCTAaJUIa YMEHBILACTCS, OIY4atoTcsi 60siee COBEPIICHHbBIE KPUCTAIUIBI.

[Ipennonaraercs, 4To MexaHU3M O0Opa30BaHUS MOHOKPHUCTAJIJIOB THIIA
TmASs,S4 Mmetoom XTP npoucxoaut no ypaBHEHUsAM:

t
TmAs;S4 (TB) + I (1) 2 Tml; (1) + 2As]; (T)
t

TmI3 (F) + 2ASI3 (F) + Sz (F) _}TmASQS4 (T)+ J2 (F)
ITocne IMOJTYUYCHHUSA W BBIACICHHA B WMHIAWBUAYAJIHbHOM BHJIEC MOHOKPHC-
TaJJIOB, OIIPEACTIAIIN UX (bHSI/IKO-XI/IMH‘IeCKI/Ie CBOICTBA U CTeXI/IOMeTpI/I‘—IeCKI/Iﬁ
cocras (Tabm. 2).

Tabmuma 2
HexoTopbie pM3HKO-XHUMHUYECKHE CBOHCTBA COeAMHEHU I
Ne CocraB Temneparypa IInotHOCTS, MukpoTBepaOCTb,
COeIMHEHU I obpazoBanusi, K r/em’ Mrma
1 TmAsS; 1123 6,78 2150
2 TmAs,S, 873 417 1925
3 | TmAs,S, 1125 4,41 2210
4 TmzAs4Sy 1173 4,62 2023
5 TmAsS 1350 5,06 1865

N3 Tabmumpsl 2 BUAHO, 4TO coenuHeHne TmAssS; umeer Gosiee HU3KYIO
TEeMIlepaTypy IUIaBieHus, 4eMm coeauHeHuss TmAsS;, TmAs;Ss, TmsAssSo,
TmAsS, Hanbomnbiasi MUKpOTBEpAOCTh Y TmAS,S4, a HauMenbas y TmAsS.
Coenunenne TmAsS; umeer OONBIIYIO TIIOTHOCTh MO CPABHEHUIO C APYTUMU
COCIMHEHUSIMU.

NunuuupoBanueM peHTreHorpamm  mnopomkoB TmAsS, TmAs,sS,,
TmAs,S4, Tm3AssSo 1 TmASS; ycTaHOBIEHO, YTO 3TH COCTMHEHHS U30CTPYK-

TYpHBI U KPUCTAUTU3YIOTCS B POMOMYECKOW CHHTOHHUU CO CTPYKTYpOH THMa
ctuOHUTA (SbyS3) (TabdM. 3).
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Tabmuia 3
Kpucraniorpaguyeckue 1aHHble TPOHHBIX XaJTbKOT€HH/I0B TYJIHUSI

CoenuHeHus IIpocTpancTBeHHAs Cumnro- Crpyk- [TapameTpsl pemeTky, HM

rpynmna HUs TYpHBII THI a b c Y4
TmAs,S; Pbnm poMOuY Sb,S; 1,189 | 1,449 | 0,403 | 4
TmAs,S, - - - 1,155 ] 1,350 | 0,356 | 4
Tm;AssSy - - - 1,681 | 2,438 | 0,402 | 4
TmAsS; - - - 1,115 ] 1,194 | 0,403 | 4
TmAsS - - - 0,160 | 1,410 | 0,401 | 4

Kak BumHO U3 Tabnuiibl 3, BCe COCIMHEHUS! KPUCTAUIU3YIOTCS B POMOH-
YECKOW CMHTOHUHU CO CTPYKTYPHBIM THUTIOM Sb,Ss3. [lapamMeTphl pemeTky BhIlie
YKa3aHHBIX COCAMHEHHN MPUONIU3UTENHHO ONU3KHU APYT K ApYry, a Z OJauHa-
KOBO y BCEX COCTMHEHHUI.

BoiBoabI

1) [Ipu uccnenoBanuu pazpe3oB Tm-AsS, As-TmS,As;S3-Tm,S;, As,Ss3-
TmS ycTaHOBJIEHO, YTO B HHMX OOpa3yrOTCsA COCIMHEHHsS cocTaBa TmASS,
TmAs4S7, TmASQS4, Tm3As489 u TmASS3.

2) OmnpeneneHo, 4TO UCCIIEIOBAHHBIC pa3pe3bl SBISIOTCIKBA3HOMHAPHBIM
cedeHueM TpoitHoi cuctembl Tm-As-S.

3) PaccumTanbl mapaMeTpbl PEIIeTKH HICHTU(DHUIIMPOBAHHBIX COCIHHE-
HUN. Y CTaHOBJIEHO, YTO OHU KPUCTAIUTM3YIOTCSI B POMOMYECKON CMHTOHUH.
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Tm-As-S SISTEMINDO ARA FAZALAR
T.M.ILYASLI, G.G.QOHROMANOVA, Z.i.iSMAYILOV, K.i.OLIYEVA
XULASO

Fiziki-kimyoavi analiz vo mikroborklik 6l¢molorinin naticolorino osason Tm-AsS, As-
TmS, TmS-As,S;, Tm,S;-As,S; sistemlorinin  hal diagrami qurulub. TmAsS, TmAsS;,
TmAs,S7, TmAs,Sy, TmzAs,Sy torkibli birlogsmolori miioyyon edilmisdir.

Miioyyon edilmisdir ki, daha asagi arimo temperaturu TmAs4S; birlosmosindadir nainki
TmAsS;, TmAs,S,;, TmzAs,Se, TmAsS birlosmolorinde vo an yiiksok mikroborklik TmAs,S,,
on asagl TmAsS oldugu malum olub. Evtektik koordinatlar, miivafiq olaraq 1075 K va 575 K
temperaturlarda 35 mol% AsS vo 19 mol% TmS-o uygundur.

KulodeBble cioBa: cucrtema, AdarpaMma, MHUKPOTBEPIOCTb, MOHOKPUCTAILI, TEM-
neparypa

INTERMEDIATE PHASES IN THe Tm-As-S SYSTEM
T.M.ILYASLY, G.G.GAKHRAMANOVA, Z.IISMAILOV, K.I.LALIYEVA
SUMMARY

Based on the data of physicochemical analysis and microhardness measurements, a state
diagram of the Tm-AsS, As-TmS, TmS-As,;S; Tm,S;-As,S; systems is constructed.

Compounds of the composition TmAsS TmAsS;, TmAs,S;, TmAs,;S,;, Tm;As,Sy have
been found.It was found that the TmAs,S; compound has a lower melting point than the
TmAsS;, TmAs,S,, TmzAssSe, TmASS compounds, the highest microhardness is for TmAs;S,,
and the lowest for TmAsS. TmAsS; compound has a higher density compared to other com-
pounds. The eutectic coordinates correspond to 35 mol% AsS and 19 mol% TmS at tempera-
tures of 1075 K and 575 K, respectively.

Keywords: system, diagram, microhardness, single crystal, temperature

12



BAKI UNIVERSITETININ XOBORLORI
Ned Tabiat elmlari seriyasi 2020

YK 541.128.66.096.3:661.183.6

MNPEBPAIIIEHUE NPSIMOTIOHHOM BEH3UHOBOM ®PAKIIUA
I'A3OKOHAEHCATA HA MOJIU®UITIUPOBAHHBIX
KATAJ/IN3ATOPAX HA OCHOBE IEOJIUTA ZSM-5

C.O.MAMEJOB, CM.IIUPUHOBA*, H.®.AXME/IOBA,
C.2.MUP3AJIUEBA 3.C.MAMEJOB**
bakunckuii I'ocyoapcmeennwtii Ynueepcumem
*Haxuuesanckuii I'ocyoapcmeennutii Ynugeepcumem
**Bbakunckuit punuan Mockosckozo I'ocyoapcmeennozo Ynueepcumema
n_akhmed@mail.ru

B npomounou ycmanoexe 6 unmepeane memnepamyp 350-430°C U3Y4eHO GIUAHUE
npupoodsl u Konyenmpayuu moouguxamopos (Cu, Ni, P) na xamanumuveckue ceoucmed
yeonuma ZSM-5, 6 npoyecce npespaujenusi NpAMOSOHHOU DEH3UHOBOU (paKyuy 2a30KOHOEH-
cama 6 8blCOKOOKMAHOB8ble KOMNOHEHMbl NPU OMCcymcmeuu 600opooa. llokasano, umo ege-
Oenue meou 6 konuuecmee 1,0-3,0 mac.% 6 cocmas yeonuma HZSM-5 ysenuuuseaem eco uzo-
Mepusyrowylo U apomamusupyiowyio akmusHocms. Moouguyuposanue Cu-codeporcauyezo
yeonuma Huxenem 6 koauvecmee 0,5-1,0 mac.% cnocobcmayem ygenuueHuro e2o U30Mepusyio-
weil akmusHocmu. J{onoiHumensHoe MoOUGuYUposanue OUMemaiiuyecKko2o Kamaiuzamopa
(Ni-Cu/HZSM-5) pocghopom 6 konuuecmse 0,5-1,0 mac.% noszeonsiem nogwlcums 8bixo0 Hcuo-
KUX IPOOYKMOS U CHU3UMb codepicanue Kokca. Ha onmumansnom xkamanuzamope cocmasa
1%Ni 2%Cu 1%P/HZSM-5 npu memnepamype npoyecca 380°C 6bix00 dHcudkux npooykmos
cocmasnsiem 80,3 mac. %, a okmanoeoe yucio kamaiuzama oocmuzaem 86.

KuaroueBsie cioBa: niconut HZSM-5, npsiMoroHHas OeH3MHOBas (ppakius, MOAH(pHIIU-
poBaHUE, Melb, HUKEIb, POCHOp, OKTAHOBOE YHCIIO.

Karanutuueckuii pu)OpMUHT B IPUCYTCTBHH OU(YHKIIMOHATBHBIX Ka-
TaJM3aTOPOB SIBIISIETCS OCHOBHBIM IPOIECCOM NepepaboTKU YIIIEBOAOPOIHOTO
CBIPbs, TMO3BOJIAIONINI MOJy4aTh BHICOKOOKTAHOBBIE KOMIIOHEHTHI MOTOPHBIX
toruuB [1,2].

Opnako Karaiau3aTopsl puoOpMHUHTa 007aNaI0T PSIIOM HEIOCTATKOB:
ucroiib30BaHue aoporocrosmux MeramwioB (Pt, Re), mporekanus mporecca
MoJ, JaBJIEHUEM BOJOPOJA, CIOKHOCTh MPOBEJIECHUSI PEreHepaluy KaTaju3a-
TOpa W 3HAYUTEIbHBIC PHEPreTUYECKHe 3aTpaThl [2]. DTH HENOCTATKH CTHUMY-
JUPYIOT MOUCK U Pa3palboTKy Ooliee AemieBbiX U AP(EKTUBHBIX KaTau3aTOPOB,
HE coJiepKalluX OJIaropoIHBIX METAJIOB M CIIOCOOHBIX MPOBOJAUTH IPOLECC
o0JyaropaKuBaHusi HU3KOOKTAHOBBIX MPSMOTOHHBIX OCH3WHOBBIX (Dpakuuii B
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oTcyTcTBUM Bojopona [3-5]. s 3Toro HEOOXOAWM KaTalau3aTop C TOBBI-
IIEHHOW MOJIEKYJISIPHO-CUTOBON M30MPATEbHOCTHIO MO0 OTHOLICHHUIO K H-Tapa-
(bMHOBBIM M HAPTEHOBBIM YIJIEBOJOPOJIaM, BXOSAIIUM B COCTaB MPSIMOTOHHBIX
O0eH3MHOBBIX (pakuuii. Takum TpeOOBaHUSAM OTBEUYAIOT BHICOKOKPEMHE3EMHBIE
1eonuTsl Tuna ZSM-5, kotopble 01aroaapsi yHUKaJIbHOMY CTPOEHHIO (InaMeTp
nop 0,54x0,56HM) NpensTCTBYIOT 00pa30BaHMIO0 KOKCOBBIX OTJIOXKEHHMH, a MO-
TuuKalnys WX NepexXOJHbIMU MeTaslaMu 00eCreYrBAeT BBICOKYIO CEJIEKTHB-
HOCTb B pEaKUUAX JErMIAPUPOBAHUSA, H30MEPU3ALNHU, ACTUAPOLMKIN3ALMHY,
KpPEKHMHIa Pa3JInYHbIX OPraHU4YECKUX CoeMHEeHUH [6-8].

Lenbto HacTosmiel pabOThl SBISETCS H3YyYEHHE BIMSHUS TPUPOIBI U
koHUeHTpauun MoaudukatopoB (Cu, Ni, P) Ha kaTanmuTuueckue CBOMCTBa
neonurta tTuna ZSM-5 B nporecce noiay4eHus BBICOKOOKTAaHOBOTO OEH3MHA U3
MPSIMOTOHHBIX O€H3MHOB ra30BOT0 KOHJIEHCATA.

IKCNepPUMEHTAILHASA YaCTh

B kauectBe ncxomnoro Obul BeiOpaH meonut ZSM-5 ¢ Si0;:Al,05=33.
H-dopmy ZSM-5 nonyyanu no metoauke [5,7]. [Ipouiecc mpurotosiaeHus mpo-
nuTouHbIX 00pasnoB (Cu/HZSM-5, Cu-Ni/HZSM-5, NiCuP/HZSM-5) coctosn
W3 CTaauil JeKaTHOHUPOBAHUS, IPOIUTKH JAEKATHOHUPOBAHHOTO IICOJIUTA pac-
TBOpaMH alleTaTOB MeJH, HUKeNs U Tuapodocdara aMMOHUS, TPAHYIISLUN CO
cs3yrommM (25,0% AlOs), cymku (120°C, 4 9) u npokanku (550°C, 4 ). Co-
JiepKaHue MOIU(PHUKATOPOB B Karanuzarope cocrosio (mac.%): Cu — 1,0-3,0;
Ni-0,5-1,5; P-0,5-1,5.

[IpeBpaiienne NpsMOrOHHOM OEH3MHOBOM (paKLMU Ta30KOHAEHCaTa
WCCIIEZIOBAIA B TIPOTOYHOM YCTAaHOBKE CO CTAIMOHAPHBIM CIIOEM KaTalu3aTopa
(5 c™’). OmbIThI IIPOBOJMIIN IIPU TEMIIEPATYPE 350-430°C ¢ 06BEMHOI CKO-
POCTBIO TOJAYM CHIPBSt 2 . IIPOAYKTHI PEaKIMH AHATH3UPOBATH XPOMa-
Torpau4eckuM MeToaoM [5,7].

B kadecTBe ChIpbs MCIOJIB30BANIN MPSIMOTOHHYIO OCH3MHOBYIO (hpaKLUIO
ra3okoHaeHcaTa ¢ bakuHCKOro HedrenepepadaTHIBAIONIETO 3aBO/Ia UMEIOIINN
CIEeIYIOIINN YTIIeBOAOPOIHBIN cocTaB (Mac.%): H-mapaduHOBBIe — 33,7; U30-
napadunossie — 30,8; HagTeHossie — 30,4; apomatuueckue — 5,1. OkTaHOBOE
ypcio mo MM — 59,7.

Pe3yabTaThl M MX 00Cy:KIEeHUE
JlaHHbI€ O BIUSHUYU NPUPOJIbI U KOHIEHTPAUU MOJU(UKATOPOB Ha KaTa-
autudeckue cpoiictBa HZSM-5 B mpeBpalieHuu NpsSMOTOHHON OEH3MHOBOM
(pakuuu npuBeeHbI B TAOIUIIE.
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Tabmuia
IIpeBpamenne NnpAMOrOHHON 0€H3UHOBO (PpaKINU ra30KOHAEHCATA
B PUCYTCTBHMU MOAU(PUIUPOBAHHBIXKATAJIU3ATOPOB
Ha ocHOBe neoanta HZSM-5

VYT1eBoAOpOAHBIN COCTAB KUAKUX
Ne T Berxon Koxe MPOAYKTOB, Mac.%
o6pa;5ua Karamsarop Oé KT, mac.% i—,

Mmac.% ' [Ip.V+Had.y Tp.y oy | APY
350 67.1 32 56.6 31.6 0.9 10.9
1 HZSM-5 380 64.2 4.5 50.7 32.5 1.6 15.2
430 60.1 73 50.0 29.8 32 17.3
350 68.8 3.0 53.9 33.0 0.8 14.1
2 1%Cu/HZM-5 380 66.1 3.7 43.7 35.1 1.4 19.8
430 63.3 54 39.8 33.8 25 1239
0 350 71.7 2.5 48.0 34.8 0.9 16.3
3 2%CWHZM-S 380 68.9 34 38.9 36.9 1.3 |229
0 350 72.5 2.7 45.7 34.6 1.1 18.6
4 S7CWHZM-S 380 69.2 3.6 37.7 36.3 1.5 |245
5 0.5%Ni 350 73.4 22 46.9 36.9 0.6 15.6
2%Cu/HZM-5 380 71.8 2.9 39.1 38.7 09 |213
6 1.0%Ni 350 74.7 1.9 46.7 38.1 0.5 14.7
2%Cu/HZM-5 380 73.1 2.5 38.0 412 0.7 | 20.1
7 1.5%Ni 350 72.8 24 45.8 374 0.7 16.1
2%Cu/HZM-5 380 70.3 2.8 38.8 38.8 09 | 215
3 1.0%Ni 2%Cu 350 76.8 1.6 47.0 38.8 04 14.4
0.5%P/HZM-5 380 75.9 2.1 38.3 419 0.3 19.5
9 1.0%Ni 2%Cu 350 80.7 1.1 47.02 39.2 0.3 13.3
1.0%P/HZM-5 380 77.1 1.8 38.3 42.8 0.2 18.7
10 1.0%Ni 2%Cu 350 82.1 22 46.9 38.3 0.6 14.1
1.5%P/HZM-5 380 80.3 2.7 37.9 40.9 0.9 18.1

Bunno, uro Ha HZSM-5 B OCHOBHOM IIPOTEKAIOT KPEKUHI U apOMaTH3a-
nus yraeBofopoaoB. C MOBBIIEHUEM TEMIEPATYPhl CHUXKAETCS BBIXOJ YKHJI-
KHMX MPOJYKTOB M BO3PACTAET BHIXOJ apOMATUUYECKUX YriieBoJopoaoB. Hampu-
Mep, ¢ MOBBIIIEHHEM TeMieparypsl mpouecca ¢ 350°C mo 430°C BbIxo K-
KHMX IPOAYKTOB cHMkaercs ¢ 67,1 mac.% no 60,1 mac.%, a conepxkanue apo-
MaTHYeCKUX YIJIEBOAOPOJOB B KaTanuzare Bo3pactaeT ¢ 10,9 mac.% mo 17,3
Mac.%. [lpu TOM MNPOMCXOOUT TaKk e CYLIECTBEHHOE BO3PACTaHHUE BBIXOJA
kokca ¢ 3,2 mac.% no 7.3 mac.%. B npucyrcrBun HZSM-5 uzomepusanus H-
napauHOBBIX YIIIEBOJOPOJIOB MPOTEKAeT He3HAUUTEIbHO. [I0 OTHOIIEHHIO K
CBHIPBIO coziepkaHue n3onapaduHOB Bo3pacTaeT Bcero Ha 1,7 mac.%. Bregenue
Menu B coctaB HZSM-5 oka3biBaeT NpOMOTHUPYIOILIEE BIUSHUE HA €r0 U30Me-
PHU3YIOIIYIO U apOMAaTHU3UPYIONIYI0 aKTHBHOCTE. B pesynbpTaTe Mmoauduimpona-
Hust HZSM-5 menpro mpoucXoauT BO3PACTAHHME BBIXOJIA KMJIKUX MPOJIYKTOB,
n3omapa@HOBBIX U apOMATUYECKUX YTIEBOAOPOJOB, & TAKXKE 3aMETHO CHH-
JKaeTcsl BBIXOJ Kokca. MakcuManbHble BBIXOJbI Hu3omapaduHoBex (36,9
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Mac.%) u apomarumdeckux (22,9 mac.%) yriaeBomopoioB HaboIaeTcss Ha
Karanusarope, coaepxkameM 2,0 mac.% menu. [lanpHeiinee yBenuyeHue KOH-
nentpanuu Menu 10 3,0 mac.% He MPUBOIUT K BO3PACTAHUIO M30MEPHU3YIOIEH
AKTUBHOCTH KaTalln3aTopa.

MonudunupoBanrie MOHOMETAJNIMYECKOTO KaTajau3aTopa coctaBa 2%
Cu/HZSM-5 nuxkenem B koiuuectse 0,5-1,0 Mac.% NpuUBOAUT K YCUIIEHUIO €r0
n3oMepusymolei aktuBHocTH. Ha obpasuax 5 u 6, conepkanux 0,5-1,0 mac.%
Ni npu Temmneparype 380°C coJepxkaHue uzonapapuHoB cocraniser 38,7-41,2
Mac.%. OkraHoBoe uucio katanuzara no UM nocturaer 84,0. B pesynbrare
MOIU(UIIMPOBAHUS BBIXOJ KHJIKHX MPOAYKTOB Bo3pactaer no 73,1-74,7
Mac.%. YBenuwdyeHue KoHIeHTpanuu Ni B karamuzartope go 1,5 mac.% He
CIOCOOCTBYET BO3pPACTAaHUIO H30MEPU3YIOIIEH aKTUBHOCTH.

MopaudunupoBanue karanuzatopa (06p.6) dochopom (00p. 8 u 9) B
konuuectBe 0,5-1,0 mac.% cCyliecTBEHHO MOBBIMIAET BBIXOJ KUAKUX MPOIYK-
TOB M HE3HAYMTEIHHO YBEIMYMBACT BBIXOJ M3omapapuHoB. Hampumep, npu
380°C na karanu3atope (00p. 9), comepxamem 1,0 mac.% docdopa BbIXOS
KUJKUX TPOAYKTOB Bo3pactaetr mo 77,1 mac.%, a uzomapaduHOBBIX 110 42,8
Mmac.%. Ilpuuém, Ha obpasuax, MoaAu(UIUPOBAHHBIX (OCHOPOM HMPOUCXOIUT
3aMETHOE CHIKEHHE BBIXOJAa AapOMATUYECKUX YIJIEBOAOPOJOB. YBEIWUYECHHE
conepxkanusi pocdopa B xkatanmuzarope (06p. 10) mo 1,5 mac.% cyiecTBeHHO
MOBBIIIACT BBIXOJ KUIKUX TpoaykToB (80,3-82,1 mac.%). OgHako mpu 3TOM
MIPOUCXOIUT 3aMETHOE CHIKEHHE BhIX0J1a u3omnapaduHoBbiX (10 40,9 mac.%) u
apomarnueckux (18,1 mac.%) yrineBomopo/ios.

Haunbonee mHTEpeCHBIM M3 paccMaTpPUBAEMbIX KaTalu3aTOpoOB B MpO-
Lecce MpeBpalieHHs] IPSIMOIOHHOTO OEH3MHA C II€JIbI0 TOBBIINICHUS OKTaHO-
BOTO YHCJIa OKa3ajics OMMETAJUTMUECKUN KaTalu3aTtop, MOIUGUIIUPOBAHHBIM
OJTHOBPEMEHHO MeJbl0, HHKeIeM U (ochopom, n umerommii coctaB 1%Ni
2%Cu 1%P/HZSM-5. B ero npucyrctBun obecrieynBaeTcsi Hanboiee BEICOKHIA
BBIXOJT M30Mapa)nHOBBIX M apOMAaTHYECKUX YIIIEBOJOPOIOB U TeM caMbiM OY
KaTtanu3ara MoBelaercs Ha 27 myHKTa (10 86).

Taxkum 00pa3om, Mpu ONMPEETICHHOM MacCOBOM COOTHOIIEHUU MOIU(H-
karopoB (Ni:Cu:P=1:2:1) MoxHO peryaupoBaTh YIJIE€BOJOPOJIHBIH COCTaB U
BBIXOJI KHIKUX TMPOAYKTOB. M3oMmepu3yromas ¥ apoMaTH3UPYIOMas aKTHB-
HOCTh KaTaJau3aTOpPa3aBUCUT OT MPUPOILI M KOHIEHTPALUUU MOIUPUIUPYIO-
LIero MeTasuIa.
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ZSM-5 SEOLITI 9SASINDA MODIFIiKASIiYA OLUNMUS KATALiZATORLARIN
ISTIRAKINDA QAZOKONDENSATIN
DUZ DIiSTILLO BENZIN FRAKSIiYASININ CEVRILMOSi

S.E.MOMMODOV, S.M.SiRINOVA, N.F.OHMODOVA,
S.E.MIiRZOLIYEVA, E.S.MOMMODOV

XULASO

Axin tipli qurguda 350-430°C temperaturlarda hidrogenin istiraki olmadan gazokon-
densatin diiz distillo benzin fraksiyasinin yiiksok oktanli komponentlara ¢evrilmasi prosesinda
ZSM-5 seolitin katalitik xassolorino modifikatorun (Cu, Ni, P) tobioti vo miqdarmin tosiri dy-
ronilmisdir.

Gostarilmisdir ki, HZSM-5 seolitin tarkibina 1.0-3.0 kiit.% mis daxil etdikds onun izo-
merlosdirici vo aromatiklosdirici aktivliyini artirir. Cu-torkibli seoliti 0.5-1.0 kiit.% nikel ilo
modifikasiya olunmasi onun izomerlosmo aktivliyinin artmasina sobob olur. Bimetallik
(NiCu/HZSM-5) katalizatoru 0.5-1.0 kiit.% fosforla modifikasiya olunmasi maye mohsullarin
¢iximinin artmasina vo koksun miqdarmin azalmasina imkan verir. 1%Ni 2%Cul%P/HZSM-5
torkibli optimal katalizatorun istirakinda 380°C-do maye mohsullarin ¢iximi 80.3 kiit.%,
katalizatorun oktan ododi iso 86 toskil edir.

Acar sozlor: HZSM-5, diiz distillo benzin fraksiyasi, modifikasiya, mis, nikel, fosfor,
oktan adadi
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CONVERSION OF RIGHT-RUNNED GASOLINE FRACTION OF GAS
CONDENSATE ON MODIFIED CATALYSTS BASED ON ZEOLITE ZSM-5

S.EMAMEDOYV, S.M.SHIRINOVA, N.NF. AKHMEDOVA,
S.E.MIRZALIEVA, E.SSMAMEDOV

SUMMARY

The influence of the nature and concentration of modifiers (Cu, Ni, P) on the catalytic
properties of zeolite ZSM-5 in the process of converting straight-run gasoline fraction of gas
condensate into high-octane components in the absence of hydrogen was studied in a flow-
through unit in the temperature range 350-430°C. It was shown that the introduction of copper
in an amount of 1.0-3.0 wt.% Into the composition of the zeolite HZSM-5 increases its
isomerizing and aromatizing activity. Modification of a Cu-containing zeolite with nickel in an
amount of 0.5-1.0 wt.% Promotes an increase in its isomerizing activity. Additional modi-
fication of the bimetallic catalyst (Ni-Cu/HZSM-5) with phosphorus in an amount of 0.5-1.0
wt% allows increasing the yield of liquid products and reducing the coke content. On the op-
timal catalyst of the composition 1% Ni 2% Cu 1% P/HZSM-5 at a process temperature of
380°C, the yield of liquid products is 80.3 wt%, and the octane number of the catalyzate
reaches 86.

Key words: zeolite HZSM-5, straight-run gasoline fraction, modification, copper,
nickel, phosphorus, octane number.
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2-PENTILTIOPROPIL-6-PIiPERIDINOMETILFENOLUN
KORROZIiYA INHIBITORU KiMi TOTBIiQi
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Taqdim olunan isda 2-pentiltiopropil-6-piperidinometilfenolun duzlu su, elaca do hidro-
gensulfidlo doydurulmus duzlu su va karbohidrogendon ibarat sistemds polad-3 niimunasinin
korroziyasina garsi inhibitor kimi tadgiqindan aliman naticalor verilmisdir. Tadgiqatlarda mii-
qayisa tigiin inhibitor-prototip kimi aminometillogdirilmis bis(n-pentilfenil)sulfid goturilmiis-
diir. Olda olunan naticalor gostormisdir ki, 2-pentiltiopropil-6-piperidinometilfenol doniz suyu
saraitinda polad-3 avadanhqlarini korroziyadan qorumagq iigiin inhibitor kimi taklif edilo bilor.

Acar sozlor: korroziya inhibitoru, polifunksional birlosma, polad-3 16vhasi, prototip,
sorbsiya

Neft sonayesinin an aktual problemlorindon biri miixtalif aqressiv sistem-
lards istifads edilon avadanliglarin, 6tiiriicii borularin vo diger metal konstruk-
siyalarinin korroziyadan effektiv miihafizesidir. Miixtalif monsoli neft sonaye
sularinda olan korroziya tdradici birlosmalor, o ciimlodon geyri-iizvi duzlar,
neft tursulari, sulfatreduksiyaedici bakteriyalar neftin ¢ixarilmasi vo dasinmasi
zamani metallarin korroziya siirotini artirir, istifads edilon avadanliglarin vax-
tindan ovval siradan ¢ixmasina sabob olur. Qeyd etmok lazimdir ki, korroziya
prosesindo asas tohliikolordon birini H,S komponenti sintez edon sulfatreduk-
siyaedici bakteriyalar torodir vo hidrogensulfidlo korroziya miihiim iqtisadi,
eloco do ekoloji problem hesab edilir. Aqressiv miihitlordo metallarin korro-
ziyasinin qarsisini almaq ligiin ¢oxsayli inhibitor ndvlerindon istifade olunur.
Bu mogsadls totbiq edilon inhibitorlarin asasini torkibinds heteroatomlar- azot,
kiikiird, fosfor vo miixtolif funksional qruplar saxlayan {lizvi birlosmalor togkil
edir. Gostorilon tip birlogsmoalorin oshomiyyatli xassosi metal sothindo asan ad-
sorbsiya olunaraq moéhkom olagoli adsorbsiya tobagasi amolo gotirmo qabiliy-
yotidir [1-4].

Miixtalif kimyovi birlogmolor asasinda ¢oxsayli inhibitor vo inhibitorlas-
diricr torkiblorin toklif olunmasina baxmayaraq bu problem halo do 6z hallini
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tam tapmamisdir vo bu istigamatde diinya miqyasinda yeni inhibitorlarin ax-
taris1 davam edir. Onlar arasinda azot- vo kiikiirdsaxlayan birlogsmolor osas yer
tutur.

Tacribi hissa: Gostarilonlari nazors alaraq torafimizden sintez edilmis 2-
pentiltiopropil-6-piperidinometilfenol duzlu su, elaca do hidrogen sulfidls doy-
durulmus duzlu su vo karbohidrogendon ibarot sistemds polad-3 (Ct.3) 16vho-
sini korroziyadan qorumagq tigiin inhibitor kimi todqiq edilmisdir [5-6].

Polifunksional birlosmoni korroziya inhibitoru kimi todqiq etmok {igiin
3% NaCl hall edilmis su, eloco do hidrogen sulfidlo doydurulmus 3%-1i duzlu
su vo karbohidrogen qarisigi (n-oktan 7:1 nisboti) gotiiriilmiis vo polad 16vho
iizorinds todqiqatlar gravimetrik tisulla aparilmigdir.

Polad-3 niimunasinin torkibi: (0.14-0.22% C, 0.05-0.17% Si, 0.4-0.65%
Mn, 0.3% Ni, 0.3%, Cu, 0.3% Cr, 0.08% As, 0.05% S va 0,04% P va qalan
hisso Fe). Niimuno 1200 slifli sumbata kagizi ilo siirtiilmiis, bidistillo edilmis
su, eloco do asetonla yuyulmus vo qurudulmusdur. Polad niimunonin 6l¢tilori
2.39 sm X 1.89 sm X 0.37 sm olmusdur. Biitiin 6lgmolor 0.0001q doqiqlikls
analitik torozido hoyata kegirilmisdir.
OH

(J o

Prototip kimi aminometillosdirilmis bis(n-pentilfenil)sulfid gotiiriilmiis-
diir. Ona gora ki, odobiyyatdan aminometillosdirilmis bis(n-pentilfenil)sulfidin
3%-11 NaCl sulu mohlulu vo neftdon (1:1) ibarat sistemdo polad-3 16vhosinin
korroziyasina qars1 inhibitor kimi tatbiqi malumdur [7].

Naticalarin muzakirasi: Todqiq edilon tizvi birlogsma torkibinds eyni za-
manda bir ne¢o vacib fragment- heteroatomlar (kiikiird, azot), fenol hidroksili,
7 sistemli aromatik halqa saxlayir. Belo polifunksional qurulus metal sothindo
yiiksok adsorbsiya olunma qabiliyystine vo yaxs1 miihafizo xassasine malikdir.

Todqiqgatlarda hidrogen sulfidlo doydurulmus 3%-1i duzlu su mohlulunun
va karbohidrogen qarigiginin gotiiriilmasi laboratoriya soraitinds doniz suyuna
uygun miihitin yaradilmasidir. Malum oldugu kimi, sulfat reduksiyaedici bak-
teriyalar hidrogen sulfid toradiciloridir vo doniz suyunda NaCl-un gostorilon
qatiliginin olmasi isa daha aqressiv korroziya miihitinin gostaricisidir.

2-Pentiltiopropil-6-piperidinometilfenolun duzlu su, eloca do hidrogen-
sulfidlo doydurulmus duzlu su vo karbohidrogendon ibarst sistemds polad-3
nlimunasinin korroziyasina garsi inhibitor kimi todqiqindon alinan noticalor
cadvalda verilmisdir. Todgiqatlarda miigayise ii¢lin inhibitor-prototip kimi ami-
nometillosdirilmis bis(n-pentilfenil)sulfidin 200 mg/l miqdar1 gotiiriilmiisdiir.
Aminometillogdirilmis bis(n-pentilfenil)sulfid fenol birlosmasi olub torkibindo
eyni zamanda azot va kiikiird saxlayir. Bu birlogsmonin prototip secilmosi zama-
n1 onun uygun kimyoavi qurulusu ilo yanasi, totbiq sahasi do nozors alinmisdir.
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Cadval

2-Pentiltiopropil-6-piperidinometilfenolun duzlu su, elaco do hidro-

gensulfidlo doydurulmus duzlu su vo karbohidrogendan ibarat sistemdo
polad-3 niimunasinin korroziyasina qarsi inhibitor kimi tadqiqi

Qatiliq, NaCl-un suda 3%-li mahlulu NaCl-un suda 3%-1i mohlulu + oktan
mgq/l (7:1 nisbatda) + H,S-1o doydurulma
Korroziya siirati, Qoruyucu Korroziya siirati, Qoruyucu
q/m’sat effekt, % q/m’sat effekt, %
2-pentiltiopropil-6-piperidinometilfenol
50 0,5769 72,4 0,9275 65,0
75 0,4598 78,0 0,7341 72,3
100 0,2655 87,3 0,4081 84,6
150 0,1531 92,6 0,2587 90,2
prototip - aminometillogdirilmis bis(n-pentilfenil)sulfide
200 | | | 1,516 | 42,8
Inhibitorsuz
| 2,09 | - | 2,65 |

Cadvaldon goriindiiyli kimi todqiq edilon birlosmoa duzlu su-karbohidro-
gendon ibarat sistemlordo polad-3 16vho iizorindo yiiksok qoruyucu xassoyo
malikdir.

2-Pentiltiopropil-6-piperidinometilfenolun 50 mq/l gatiliginda NaCl-un
suda 3 %-1i mohlulunda polad-3 niimunasinin korroziyadan miihafizo effekti
72,4 % toskil etdiyi halda, 150 mq/l qatiliqda korroziyadan miihafizo effekti
92,6 %-dir.

Tadqgiqatlar gostormisdir ki, istifads etdiyimiz birlogsmonin hidrogen sul-
fidlo doydurulmus NaCl-un suda 3%-li mohlulu vo oktandan (7:1 nis.) ibarat
daha aqressiv sistemdo miihafizo effekti yens yiiksok olaraq qalmisdir. Bels ki,
50 mq/l qatiligda qoruyucu effekt 65,0 % oldugu halda, 150 mq/l-do qoruyucu
effekt 90,2 %-dir.

2-Pentiltiopropil-6-piperidinometilfenolun yiiksok miihafizo effektini
onun qurulusu ilo izah etmok olar. Molekulda kiikiird, azot, fenol hidroksili, 7t
sistemli aromatik halganin olmasi metal sathinds moéhkom sorbsiyani, elaca do
goruyucu tobagonin amolo gotirmasini toskil edorak kicik qatiligda (50 mg/l)
bels korroziya siiratini osaslt zaiflotmisgdir.

Cadveldon goriindiiyli kimi, inhibitor-prototipin miihafizo effekti gos-
torilon aqressiv miihitds yiiksok deyildir vo 200 mq/l qatiligda qoruyucu effekt
42,8 %-dir.

Natica: Hidrogensulfidlo doydurulmus duzlu su va karbohidrogendon
ibarat sistemds polad-3 nlimunasinin korroziyasina qarst inhibitor kimi tod-
qigindan alman naticalor 2-pentiltiopropil-6-piperidinometilfenolun polad-3
materialinin korroziyasina qarsi inhibitor kimi tovsiys edilmasine imkan verir.

21



ODOBIYYAT

1. PemernukoB C.M. HruOUTOPHI KMCIOTHOW KOppo3un Metaiuios. JI.: Xumus, 1986, 144 c.

2. 'onuk A.A. CepoBomoponHas KOppo3us U Mepsl ee npeaynpexaenus. M.: Heapa, 1966,
175 c.

3. UBanos E.C., UBanos C.C. Murudurops! koppo3un Merayuios. M.: 3nanue, 1980, 64 c.

4. BemmueB M.I"., YanabueBa A.3., Besuposa . A., llatupoBa M.U. OyHKITMOHATHHBIC POU3-
BOJIHBIC AIlETWJICHA KAaK PEareHTHl A MOJABICHUS POCTa CyIb(aTBOCCTAHABIMBAOIINX
Oaxrepuii mpu HeTenoosrue// Hedrexumus, 2010, T. 50, Ne 6, c. 492-496

5. JIxasanosa O.H., baiipamoB M.P., MareppamoB A.M. CuHTe3 QeHOICYTHPUI0B TOMOTUTH-
YECKUM THHJIMpOBaHWeM aumwidheronoB amudarnaeckumu Trodamu// Bectauk baknHcko-
ro Yuusepcurera, 2005, Ne 3, ¢.33-36

6. Ixasanosa O.H., baiipamo M.P., MareppamoB A.M., [I:xaBanoB M.A. CuHTe3 aMuHOMeE-
THJIMPOBAaHHBIX TPOW3BOIHBIX (eHoncynbhunos// XKypuan Xumnueckux IIpobnem, 2005,
Ne3, c.171-173

7. Kynues A.M., Mamenos ®.H. IIpousBoansie penosnoB u Tronos. baky: Dmm, 1981, c. 125

INPUMEHEHME 2-NTEHTUJITHONPOIIAI-6-ITIMITIEPUANHOMETUJIP®EHOJIA
B KAYECTBE HHTUBUTOPA KOPPO3UUN

O.H.JI'KABAJIOBA, M.P.FAIPAMOB, H.B.A3UMOBA, I.T.MAME/IOB
PE3IOME

B npencrasieHHoil paboTe NpHBEAEHBI pe3yNbTaThl HCCICAOBAHUS WHTHOUTOPHBIX
CBOMCTB 2-NEHTHITHONPONMI-6-NIHIIepUANHOMEeTHIIpeHoa uts racTuHel CT.3 B cucTeMax
B0J1a-COJIb, BOJA-COJIb-YTJIEBOJIOPOA-CEPOBOIOpOia. B KkauecTBe mporoTuna Obla MCIOIB30-
BaHa aMMHOMETWINPOBaHHBIN Ouc (H-nenTwidenun) cynbhua. [lomydeHHsle pe3ynbTaTsl Mo-
Ka3aJH, YTO 2-TIEHTWITHONPONWI-O-MUIEPUIMHOMETHI(PEHOTI MOXET OBITh HCIIOJIBb30BaH B
Ka4ecTBEe MHI'MONTOpa KOPPO3UH AJISI CTAlN-3 B arpECCUBHBIX CpeJiax.

KawoueBble c10Ba: HHrHOUTOP KOPPO3HH, NONU(PYHKIIMOHAIBHOE COCMHEHNE, CTab-
Ho# mmactuaka CT.3, IPOTOTHUII, COPOIIHS

APPLICATION OF 2-PENTYLTHIOPROPYL-6-PIPERIDINOMETHYLPHENOL
AS A CORROSION INHIBITOR

O.N. JAVADOVA, M.R.BAYRAMOYV, N.V.AZIMOVA, I.G. MAMEDOV

SUMMARY

In the presented work the results obtained from the investigation of corrosion inhibitor
properties of 2-pentylthiopropyl-6-piperidinomethylphenol for the steel-3 plate in brine, brine-
hydrocarbon-hydrogen sulfide solutions systems are given. As the prototype was used
aminomethylated bis(n-pentylphenyl) sulfide. Obtained results showed that 2-pentylthiopropyl-
6-pi-peridinomethylphenol may be used as a corrosion inhibitor for the steel-3 materials in
aggressive media.

Keywords: corrosion inhibitor, polyfunctional compounds, steel 3, prototype, sorption
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IIpogedeno usyuenue >KCMPAKYUOHHOU CHROCOOHOCMU CUHMEZUPOBAHHbIX 00PA3YO0E6
OIUOMEPHBIX MAKPOYUKIUYECKUX cOeOuHenul. Fcxo0sa uz smozo ocywecmenena d3KCmpaKyusl
NUKPAMOG WeNOUHbIX U WETIOUHO3EMEIbHbIX MEMAII08 X10POQOPMHBIMU PACHEOPAMU MAKPO-
YUKIUYECKUX 3upos, u3 600HbIX pACMBEOPO8 8 Op2anudeckuil ciou. [is onmumuzayuu ycio-
BUU IKCMPAKYUU UZVUEHO GIUAHUE PASTUYHBIX (PAKMOPOS HA NPOYEHM IKCMPAKYUU NUKPAM-
uoHa. Yemanoeneno epems MakCuMAanibHo SKCMpakyuu RUKpama Kaaus, Komopoe 00Cmamoy-
HO OJ1 YCMAHOBACHUS PABHOBECUSL MEHCOY OP2AHUYECKOU U 600HOU ¢hazamu. M3yuena memne-
PAMYPHAS 3A6UCUMOCIb NPOYCHMA IKCMPAKYUU NUKPAMA KATIUS.

KiroueBble cioBa: omuromepHsle KpayH-3(OUpPBI, THKPATHl IMIEIOYHBIX W IIET0Y-
HO3EMEJBHBIX METaJUIOB, XJI0po(opM, opraHndeckas ¥ BogHas (aza, ONTHYECKAs MIIOTHOCTB,
SKCTPAKIIHUS.

OnmHUM W3 BBIJAOIIUXCS B XMUMHU MaKPOIMKINYECKHX COEIMHEHHH
SBIISICTCS OTKPBITHE TEOPETHUUECKOM KOHIEeNUuu «I 0CTb-X03IMH», KOTOpas
MO3BOJISIET TPUMEHATHh €€ I pa3pabOTKH METOJO0B JKCTPAKIMH METOIOB
pa3zeneHuss CMeCH ONTHYECKUX H30MEpOB M T.M., Oilaroaapst CrocoOHOCTH
KpayH COeIMHEHUHN K aCUMMETPUYECKOMY paclieruieHuo [ 1-4].

Pacmmpenue CTpyKTYpHBIX BO3MOKHOCTEH KpayH-COeIMHEHUN. HeCOM-
HEHHO OTKPBIBAIOT HOBHIE ITEPCIIEKTUBEI IPIMEHEHUS X B HAYKE M TeXHHUKE. B
9TOM acrekTe OOJIbLINE HAay4YHbIE M MPAKTHYECKUE 3HAUEHHS] MUMEIOT OJIMIO-
MEpHBIE KpayH-3(HUPHI. KOTOPHIE PACIIUPSIOT TPAHUIIBI IPUMEHEHHS UX B aHa-
JUTUYECKON XMMHUHU, XUMUYECKON TEXHOJIOTHH, OXpaHe OKPYXKarolei cpesl u
Ip. YYUTBIBast OTH JOCTHKEHUS, HAM TPEJICTABISUIOCh HHTEPECHBIM H3yUCHHE
KOMILIEKCOOOpa3ymomee, 3KCTPaKIMOHHOE W Jp. CBOICTBAa OJMIOMEPHBIX
KpayH- CO€INHEHHH.

B cBsi3u ¢ BBILIEU3IOKEHHBIMH 33Ja4aMM HaMU NPOBEICHO U3Yy4YEHUE
AKCTPAKIIMOHHOW CIOCOOHOCTH CHHTE3WPOBAHHBIMH HaMHU OOpa3IlOB OJIHIO-
MEpPHBIX MaKpOLUKIMYECKUX COeAMHEHMH. [[ns 3Tux 1eneil HamMM oCyiecTB-
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JeHa AKCTPAKIUS MUKPATOB IIEIOYHBIX U IIEJI0YHO3EMENIbHBIX METAIIIOB XJIO-
poopMHBIMU pacTBOpaMU MAaKpPOLMKIMYECKUX 3()UPOB U3 BOJHBIX PACTBOPOB
B OPTaHUYECKUH CIION.

PearenTbl, pacTBopbl, anmparypa, MeTOAMKAa W BbIOOpP YCJIOBHH
IKCTpaKkuMu. Metouka noisydeHus: GQyHKIUOHATbHO3aMEIEHHBIX MAaKPOILIUK-
JIUYECKUX 3HUpoB onucaHa B riase 1.

B pa6ote npumensiin Hutpat Rb. u.m1.a. xaopuast Na, K, Cs, Ca, Sr, Mg
kBamudukanuu x.4.. LiCl o.c.u. BogHble pacTBOpHI coiieil METaUIOB, TUKPU-
HOBOM KHUCJIOTBI U XJIOPO(OPMHBIE PaCTBOPHI KpayH-3(UPOB TOTOBUIIN PACTBO-
penneM HaBecok peareHTOB. PactBop LiCl crammapTu3upoBamu apreHro-
METPHUUYECKH, KOHLEHTPALUU PAacCTBOPOB ABYXBAJIEHTHBIX METAJUIOB YCTaHaB-
JUBAJIA KOMIIJIEKCOHOMETPUUYECKUM TUTpoBaHueM, pH cpensl co3gaBanu npu-
o6asiaenurem HNO; mnu LiOH.

Bonanyio ¢a3y ans SKCTpakUMK TOTOBMIM MYTEM CMELICHUS PaBHBIX
00BEMOB IPEIBAPUTENLHO CTaHIaPTU3UPOBAHHBIX PACTBOPOB COJIEH METAIOB
win ux ruapokeuio (0,2 M) u TUKPUHOBON KUCIOTHI 1,4X 10% M, pasiu4HbIe
HCXOJHbIE KOHLEHTPALUU MUKPUHOBON KUCIOTHI B BOAHOM (haze [[1] momyyanu
NyTEM CTaHAAPTHOI'O PacTBOPA KHUCIIOTHI 1,4x10* M. 3nauenus pH BoaHbIX
(a3, m3amepennbie Ha mpudope «pH-340», cocrapmsum 5— 6 .

Jlis mocTpoeHusl TpajyMpOBOYHOTO Tpaduka TOTOBHIIM CTaHIAPTHBIE
BOJHBIC pacTBOpHI mukpara Kammsi (1x107 — 7 x10” M). Uncrsii obpaser
NUKpaTa KaJlus IOJIy4eH 0 paHee u3BecTHOM meroauke [1 3.0.Tyapmesa],
T.e. HeWTpamuzanue nukpuHOBoW KHUCIOThl K,COs. Ilocne nedTpanmmszanuu
BOJly BBINIAPUBAJIM B POTOPHOM MCIIAPUTENE U KPUCTAIUIMYECKHUI JKENTHIN IO-
POILLIOK NEPEKPUCTATIIN30BBIBAINA U3 a0COMOTHOTO cnupTa. [loayueHHble Kpuc-
TaJUIbl MIMKpPAaTa Kajusl BHICYIIMBAIN B BAKYYMHOM 3KCHUKATOPE.

OnTHyeckue TIOTHOCTU CTaHAAPTHBIX BOJHBIX PACTBOPOB MUKpaTa Ka-
JUSL, IPUTOTOBIICHHBIE Pa3GaBICHIEM HCXOMHOro pactBopa 1x10° M, u3meps-
1 Ha crieKTpodoTomeTpe mpu A = 360 HM.

['pagyupoBouHbIil rpaduk 119 U3MEpEeHUs: KOHLEHTPallUu MUKpaT-noHa
B BOJHOH (pa3e mpuBenEH Ha puc. 1.

[Ipy moctpoeHun rpagyupoBOYHOrO Tpaduka Asl ompenesieHus KOH-
LIEHTpALUK MTUKPaT-MOHA B XJIOPO(OPMHOM CIIO€, HAMU OBbLI MPUTOTOBIEH KOM-
IUIEKC MUKpaTa Kaiust ¢ qubeHso-1 8-kpayH-6( A) no meroauke Y.Ilenepcona [2]

ITosydyeHHbIE KpUCTAJIIBl KOMIUIEKCA CYIUIMJIM B BAaKyyMHOM 3KCHKa-
tope. CTaHAapTHBINA pacTBOp (5><10'4 M) 3TOrO0 KOMIUIEKCa TOTOBUJIM PacTBO-
PEHHMEM ero TOYHOW HaBeCKH B XJiopodopme:

0 ‘O 0]

-
-

+ -
K" .- -

ANV - (A)



OnTHueckue MIOTHOCTH XJIOPOGOPMHBIX pacTBOPOB KoMIuiekca (A) B
JIAara30He HAaYaJlbHbBIX KOHIIEHTpALUN 2><10'4+1,4><10'4M U3MEpPSIIA Ha CHEK-
tpooromerpe «CD-4Ax» mpu A= 360 HM.

['pamynpoBouHBI Tpaduk UIsi ONMpeAesieHUs KOHIIEHTPAlUA TUKpaT-
HOHA B XJIOpoOPMHOM cJioe mpuBenéH Ha puc. 2. PacTBopbl kpayH-3(hupoB B
xjopodopMe B JMANa30HE HAYAIBHBIX KOHIIEHTPAIHi [L]g or 8,510 10

1x10 M rotoum pa3baBiIeHHEM HCXOJHOTO pacTBOpa 1x107 M, IIOJTyY€EH-
HOTO 110 TOYHOW HaBECKE.

Ap

&

1,0 + '

061 7

0,41 e 4

—t— i =
12345678C-10°,M

Puc. 1. I'pagynpoBouHbIN TpauK ONpeIesICHNs] KOHIIEHTPAuH ITUKPAT-HOHa B BOJIHOW (ase.

MeTtoauka 3xcTpakuuu. PaBHbie 006EMBI XJTOPO(GOPMHBIX PaCTBOPOB
KpayH-2(UPOB U 3apaHee MPUTOTOBIICHHBIX BOJIHBIX (ha3 MUKPATOB MICTIOYHBIX
U IIEJOYHO3EMEJIbHBIX METAJUIOB, TEPMOCTATUPOBAHHBIX IIPU TEMIIEpATYype
24+1°C, B30anThIBalId B TEUEHUE 2 MUHYT, YTO JOCTATOYHO VI YCTAaHOBJICHUS
paBHOBECHS.

Ao

200 e

1,6_ /
1,2 /

2468101214C-10°,M

Puc. 2. I'pagynpoBounsbiii rpaduk onpeaeieHus] KOHIEHTPAUK MUKpaT-uoHa
B XJIOPO(OPMHOM CJIOE.
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CornacHo TpaayupoBOYHBIM rpadukaMm (puc. 1 u 2) paBHOBECHBIE
KOHIICHTPALlMU MUKPATOB B XJIOPOGOPMHON M BOAHOM (hazax Ompenessiv 1o
3HAUEHUSM ONTUYECKOM IMIOTHOCTHU, U3MEPAEMbIX Ha criekTpodoromerpe. Tak
KaK pPaBHOBECHbIE KOHIIEHTpPAIMM B OpraHumdeckoil asze (Ao — Hemocpen-
CTBEHHO OIlpesessieMasl U3 ONTUYECKOM MIOTHOCTU OpraHuYecKoi (asbl U Kak

vy (0] o o
pasHulla U3 Ha4YaJlbHOU AB — W PaBHOBCCHOU AB KOHIOCHTpAIM1 NMHUKPATOB B

BOJIHOM (ha3e), MPaKTHUYCCKH COBIAIAJM, O3TOMY OTPAaHHYUBAIMCH SKCIIEPH-
MEHTAJIbHBIM OMPEACICHHEM ONTHYSCKUX IUIOTHOCTEH TOJBKO BOAHBIX (a3,
Torma Ao =Ag — Ag.

MaxkcHUMyM MOTJIOIIEHUST BOAHBIX PACTBOPOB MHUKPUHOBOW KHCIOTHI U
NUKpaTa Kajaus MnpuBeeHbl Ha puc. 3. Kak BUIHO M3 3TOr0 pUCYHKA, MAaKCH-
MyM TIOTJIONICHHS B OOOMX Ciydasx COBMagaroT. Kpome TOro, Makcumym
MOTJIOIIEHHS MUKPAT-HOHA B XJIOPO(OpME TaKKE COBIMANACT ¢ MaKCUMyMOM
MOTJIOIIEHHUS 3TOTO e HOHA B BOJHBIX PaCTBOpPaX.

Jlis  ONTUMU3AIMKM  YCJIOBHM OKCTPAKIUU HAMU HW3YYEHO BIIHSHHE
pa3uyHbIX (HAaKTOPOB HA MPOIEHT KCTPAKIIMK MHKpaT-HoHa. Kak BUAHO W3
puc. 4. npu 3nHaueHusx pH >3,4 BogHOU (a3bl OpraHUUECKas KMEET IMOCTOSH-
HYIO ONTHYECKYIO IUIOTHOCTh. VCXOAs M3 3TOr0 MOYKHO 3aKJIIOYUTh, YTO
IKCTPAKIIMIO MTUKPATOB METAJIJIOB HEOOXOAUMO MTPOBOIUTH Iipu pH > 4.

Ap

A

1,6 +

1,4 o 7N

5 L

oS

340 360 380 A, uM

4

Puc. 3. MakcuMyMBbl TIOTJIONIEHNUS TMKPAT-HOHA B OPraHUYECKOM M BOJTHOM PacTBOPAX:
*— I KpaT Kanus B xaopodopme, 7x10°M
© _ nukpuHOBas KMCIOTA B Boge, 7x 107 M.
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0,6 |

0,4 ¢ /

0.2f/

02468 10pH

v

Puc. 4. 3aBUCHUMOCTh ONTHYECKON TUIOTHOCTH OpraHudeckoit (a3sl ot pH BogHOTO pacTtBopa,
COZIepIKaIlero MUKpaT Kajaus (7><10'5 M).

Pacreop kpayn-s¢upa (I) B xopodopme (1x10™ M), Temreparypa 24 + 1°C.
R, %

E

100 t

80 | /

60

30 60 90 120 140 T, cek

Puc. 5. 3aBUCHMOCTH CTENEHM 3KCTPAKIMM OT BPEeMEHH KOHIEHTparuu ¢a3. Konmnenrpanus
nuKpata Kamus 7x10°M, KoHIeHTpamus X10podopMHOro pacTBopa KpayH-sdupa (I) 5x107° M.

[laiee HaMu yCTaHOBJIEHO, YTO BPEMsI MaKCUMAaJIbHOM AKCTPAKLUHU
coctapiisieT 2 muH. Kak moka3zaHo Ha puc. 5, 3TOro BpEMEHH JTOCTATOYHO IS
YCTAHOBJICHHSI PABHOBECHS MEX/1y OPraHMUYECKOW U BOJHOM (a3amu.

W3ydyeHnuem TemriepaTypHOW 3aBUCHUMOCTH IMPOLEHTA AKCTPAKIUU
NUKpaTa Kajus, MOKa3aHo, 4To B uHTepBasie 18—27°C mpOLEHT 3KCTPAKIMH
MPaKTUYECKN HE MEHSIETCS, HO MPU MOBBIIIEHUH TeMIlepaTypbl Hab0qaeTcs
HEKOTOpOE YBEIMUYEHHUE NPOLEHTa dKcTpakuuu. [lo-BuaumomMy, 310 CBSI3aHO C
YBEJIMYEHUEM PACTBOPUMOCTH MUKPAT-UOHA B XJIOPO(OPME NMPU OTHOCUTEIHHO
BBICOKOM TEMIIEpaType.
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OLIQOMER KRAUN EFIRLORI ILO QOLOVi VO QOLOVI TORPAQ
METALLARIN PIKRATLARININ EKSTRAKSIYASININ TOCRUBI TODQIiQi

E.A.ABDULLAEVA
XULASO

Sintez olunmus oliqgomer makrosiklik birlogsmolori niimunalorinin ekstraksiya qabiliyyo-
ti dyronilmisdir. Buna osason, sulu mohlullardan iizvi tobagoys golovi vo golovi torpaq metal-
larinin pikratlarinin makrosiklik efirlorin xloroformlu mohlullari ilo ekstraksiyasi hoyata ke-
cirilmisdir. Ekstraksiya soraitinin optimallagdirmasi ti¢lin miixtolif amillorin pikrat ionunun
ekstraksiya faizino tosiri yronilmisdir. Uzvi vo su fazalari arasinda tarazligin yaranmasina
kifayot edon, potasyum pikratin maksimum ekstraksiya vaxti toyin olunmusdur. Potasyum
pikratin ekstraksiya faizinin temperaturdan asililigi 6yronilmisdir.

Acar sozlar: oliqgomer kraun efirlori, qolovi vo golovi torpaq metallarinin pikratlart,
xloroform, lizvi va su fazasi, optik sixliq, ekstraksiya.

EXPERIMENTAL STUDIES OF EXTRACTION OF N ALKALINE
AND ALKALINE EARTH ICRATES WITH OLIGOMERIC CROWN ETHERS

E.A.AABDULLAEVA
SUMMARY

The extraction ability of the synthesized samples of oligomeric macrocyclic compounds
was studied. Based on this, the extraction of alkali and alkaline earth metal picrates was carried
out with chloroform solutions of macrocyclic ethers from aqueous solutions into the organic
layer. To optimize the extraction condition, the effect of various factors on the percentage of
picrate ion extraction was studied. The time of maximum extraction of potassium picrate was
established, which is sufficient to establish equilibrium between the organic and aqueous phas-
es. The temperature dependence of the percent extraction of potassium picrate was studied.

Keywords: oligomeric crown ethers, picrates of alkali and alkaline earth metals, chloro-
form,organic and aqueous phase, optical density, extraction.
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SINK OKSID VO QARISIQ OKSID (ZnO va ZngAl;00) / PVS
NANOKOMPOZITININ Pb* iONLARININ SORBSIYASINA TOTBIiQi

0.0.BALAYEVA, A.B.GZiZOV, M.B.MURADOV, RM.ALOSMANOYV,
G.Q.MURSOLOVA, K.S.ROHIMLI
Baki Déviat Universiteti
ofeliyal989@inbox.ru

Sink-aluminium qarisiq oksid / polivinil spirti (ZnAl - qarisiq oksid / PVS) nanokom-
poziti birga ¢okdurma ilo formalasma metodu tatbiq etmoklo sintez edilmisdir. Alinmis nano-
kompozitin kristal qurulusu, optiki xassalari Vo morfologiyast miivafiq olaraq Rentgen Difrak-
tometri (RD), Ultrabandvsayi—gorinan spektroskopiya. XRD analiz naticalorina géra nano-
hissaciklarin orta olgiisii 7-10nm olmusdur. Sorbsiva parametrlorindan asili olarag Pb** ion-
larimin ZnAl - garisiq oksid / PVS nanokompoziti ilo sulu mahluldan sorbsiyast oyronilmisdir.
Todgigatin naticalarine asasan miayyan edilmisdir ki, nanokompozitin Pb?* ionlarmna gérs
maksimal udma effektivliyi 97% olmusdur.

Acar sozlori: ZnAl - qarisiq oksid, polivinil spirti, Pb" ionlar1, sorbsiya, nanokom-
pozit, qurulus xassalori.

Layl ikili hidroksidler (LIH) hidrotalsit ailesina aid olub anion gillor
kimi do taniir. Heksaqonal quruluslu alt1 oks yiiklii OH™ hidroksil qruplart ilo
ikivalentli M*" vo {igvalentli M** metal kationlarnin kombinasiyasindan ibarot
brusit sokilli tobagoli qurulus niimayis etdirirlor [1]. LIH-lar ¢ox ohamiyyatli
layli geyri-uzvi materiallar oldugundan katalizds, optikada, tibbde va (s) saho-
lordo genis totbiq olunur [2], [3] LIH va polimer materiallar osasinda hazirla-
nan ¢oxlu sayda nanokompozitlor listliin xiisusiyyeotlors malikdir. Malum oldu-
gu kimi polimer matrisdo nanodoldurucularin borabor paylanmasi onun xas-
solorinin yaxsilagdirilmasina oshomiyyatli tosir gostorir [4] Lakin giiclii laylar-
aras1 elektrostatik qarsiliglt tosira malik olduguna géra LIH-lar qalinligi 10 nm
olan layli qurulug amalo gatirir. Nohong polimer zancirlarin vo ya zaoncir fraq-
mentlorinin saf LIH toboqgolorino daxil olmasi miimkiin deyil. Bu fikro osasla-
naraq PVS-in suda pH mohlulunda dagilmis LiH tobogolorinden ibarat nano-
kompozitlori birbasa metodla birgo ¢cokdiirmoklo sintez edilmisdir [5]. Zororli
metallar hom tobii, hom do tomizlonmis suyun on osas ¢irklondiricilorindon bi-
ridir. ©On zororli olanlar cive (Hg), cadmium (Cd), xrom (Cr), qurgusun (Pb),
[6] arsen (Ar), mis (Cu), sink (Zn), nikel (Ni), kobalt (Co) vo qalay (Sn) insan
va digar organizmlors ¢ox pis tosir edir [7]. Hozimsizlik, kilo itkisi, boyroklorin
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zadolonmasi kimi monfi tasirlors malikdir [8]. Bununla da agir metal ionlarinin
su va ¢irkab sularindan tomizlonmasi mithiim masaladir. Agir metal ionlart ilo
cirklonmis sulardan bu ionlarin tomizlonmasi kimyoavi ¢okdiirms, ion miibadi-
lasi [9], filtrasiyali membran [10], biosorbsiya [11] vo adsorbsiya metodlart ilo
hoyata kegcirilir. Bu metodlar igorisinds ucuz olmasi vo sadoaliyino goro adsorb-
siya on yaxs1 metoddur. Lakin bu metoddak: osas problem effektiv adsorbent
secmakdir. Polimer nanokompozit adsorbentlor kimyavi funksionalligina gors
adsorbsiya prosesi li¢lin tonzimlonan soth sahosino goérs, 6l¢ii sabitliyino, asan
1slonmoasing vo barpa olunmasina gors an effektiv sorbentlordir [12], [13].

ZnO nanostrukturlart agir metal ionlarmi sudan ¢ixarmaq [14], sintez
gazini desulfolasdirmaq [15], fenol, dixlorometan, trixlorometan, karbon tetra-
xlorid vo s. kimi tizvi ¢irklondiricilorin adsorbsiyasi [16] ti¢iin on ¢ox dyronilon
metal oksid sorbentdir.

Tacriibi hissa

Yerina yetirilon tocriibi isdo ZnAl-qarisiq oksid/PVS nanokompoziti bir-
go c¢okdiirmoklo formalagdirma metodu ilo sintez edilmisdir. Ovvalco
ZnS04-7TH,0 vo Al(SO4);3-18H,0 duzlarinin suda 0.375M va 0.125M qatiligh
mohlullar1 hazirlanmisdir. Alinmis mohlullar qarisdirilaraq 40ml 10%li PVA
mohluluna slave edilmisdir. Qarisiq mohlula 5SM NaOH oslavs edildikdon sonra
90°C-dos 10 saat saxlanilmigdir. Ag rongli kompozit ¢okiintii alindigdan sonra
niimuna distillo suyu ilo normal pH alinana kimi yuyulmus vo havada qurudul-
musdur. Alinmis nanokompozitin qurulus xassalori Bruker D2 Phaser Rentgen
Difraktometrindo (RD) CuKo siialanmasinda (A=0.154nm), 26=1-80° bucaq
intervalinda todqiq edilmisdir. Alinmis niimunslorin optiki xassolori ultrabs-
novsayi-goriinon (UB-Gor) spektroskopiya ilo Spekord 250 markali UB spek-
tometrindon istifado etmoklo tadqiq edilmis, udulmaya goro qadagan olunmus
zonanin eni hesablanmisdir. Pb>" ionlarinin mohlulda qatilig1 ICP-OES atom
emission spektrometrinds dyronilmisdir. Alinmig naticalors asason sorbsiya fai-
zi (R%) (1), sorbsiya tutumu (ST) (2) vo mohlulda ionlarin paylanma omsali
(3) dyronilmisdir.

R(%) = €= 100 (1)

ST :M )
g

po = Lo=co/ce (3)

g

Burada, Cy-vo miivafiq olaraq cihazin gostordiyi vo durulagdirma nazo-
ro alinmis mohlullarin baslangic ve tarazliq qatiligi, V- duz msohlulunun hacmi,
g-sorbentin kiitlosidi.
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Noaticalar vo onlarin miizakirasi
ZnAl-qarisiq oksid/PVS nanokompozitinin RD ils qurulus xassolori gokil
1-do gostarilmisdir.

intensivlik (i.v.)
] S
g 8

£

28, daraca
Sak. 1. ZnAl-qarisiq oksid/PVS nanokompozitinin RD ils tadqiqi

Sokil 1-don goriindiiyli kimi 26-nin 20° giymetindo miisahido olunan
enli pik PVS-o uygun golir. Difraktogramda sink oksido (ZnO) vo sink-aliimi-
nium qarisiq oksidine (ZneAl,Ov) aid piklor miisahide olunmugdur. ZnO—o aid
piklar (100); (002); (101); (102); (110); (103); (200); (112) va (201) difraksiya
miistovilorinda 260 =31.9°; 34.57°; 36.4°; 47.7°; 56.76°; 62.99°; 66.45°; 68.05°;
69.19° difraksiya bucaqlarina uygun golir (JCPDS No0.89-7102). ZncAl,Oy qa-
ris1q oksidino aid piklor iso 26= 32.73°; 36.96(2)°; 37.26°; 48.27°;, 57.51°;
63.77°; 68.79°; 70.08° vo 78.0° difraksiya bucaglarina uygun golir (JCPDS
No0.51-0037). ZnO va ZnegAl,Oy nanokristallarinin orta 6l¢lisi RD-don alinan
noticalora osason Debay Scherrer diisturu (4) ilo hesablanmis, uygun olaraq
10.5 nm va 7.3 nm olmusdur.

D o 4
~ Bcosb )

Burada, D - hissaciklorin orta diametri, a - Scherrer sabit, A - X-slialarinin
dalga uzunlugu (1.5418 A), B - yarim dalga enidir (FWHM) vo 0- Bragg bu-
cagidir.

Pb>" ionlarimin ZnAl-qarisiq oksid/PVS ilo sorbsiyasi miihitin pH-indan,
ilkin mohlullarin gatiligindan, sorbentin miqdarindan, sorbsiyanin temperatu-
rundan vo zamanindan asili olaraq Oyronilmis, adsorbsiya izotermlori qurul-
mus, sorbsiyanin kinetikas1 vo termodinamikasi arasdirilmisdir.

Sokil 2-do almmis nanokompozitin Pb*" ionlarini miixtolif pH-larda sorbsi-
yasinin nanokompozitinin gadagan olunmus zonanin enino tosiri gostorilmisdir.
Gorilindiiyli kimi, mohlulun pH-1 artdiqca qadagan olunmus zonanin eni niimu-
nodo azalmisdir. Bu onunla izah olunur ki, mohlulun pH-1 artdigca qurgusun
niimunanin torkibine daxil olub PbOH', Pby(OH),*", Pbs(OH),*", [Pb (NH3)*'],
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Pb3(CO3), (OH),) kimi komplekslorin amals golmasina sabab olur. Optiki xas-
solorin bu ciir deyismosini Pb”" ionlarinin ion radiusu vo qurgusunun koordi-
nasiya doracasi ilo do izah etmok olar.

ICP-OES atom emission spektrometrindon alinan naticalore gora sorbsiya-
nin optimal pH-1 5 tayin edilmisdir. pH-1n 5 qiymatinds sorbsiya daracasi 93%

olmusdur.

A) 8) 003 I
0.0% |
- 3 'E' .02 |
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3 00 : |
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Sak. 2. ZnAl qarisiq oksid/PVS-in vo Pb (II) ionlariin miixtolif pH-larda sorbsiyasindan
sonra qadagan olunmus zona enerjilorinin toyini.
A) ZnAl qaris1q oksid/PVS; B) pH=2; C) pH=5; D) pH=9

Miioyyon olunmusdur ki, sorbentin miqdar1 artdigca sorbsiya doracasi do
artmigdir. Nanokompozit sorbentin sorbsiya ii¢lin optimal miqdart 10 ml moh-
lulda 0.05q tayin edilmisdir. Pb* ionlarmin mohlulda ilkin qatilig1 da sorbsiya-
ya kaskin tosir etmigdir. Adsorbsiya izotermlori qurulmagla Longmiir, Friendlix
va Dubinin-Raduskevi¢ (D-R) modellorina gora sorbsiyanin mexanizmi aras-
dirilmis, naticalor cadval 1-do verilmisdir. Cadval 1-don goriindiiyii kimi sorb-
siyanin mexanizmi Friendlix modelino daha ¢ox uygun golir. Bu models asason
sorbentin sothi heterogendir, onun sothinds olan aktiv morkozlor miixtslif ener-
jiya malikdir vo sorbsiya olunmus hissaciklor do aktiv morkaz rolunu oynaya
bilor.

Cadval 1
ZnAl qanisiq oksid / PVS nanokompozitinda Pb*" ionlarmin sorbsiyasi

iiciin izoterm parametrlorinin tayini. T=298K
[zoterm modellari

Longmiir Friendlix D-R
Umax, Ky, L/mg R K R’ B E, R’
mq/q kJ/mol
1000 6.13-10~ 0.909 5.635 0.964 0.538 | 0.964 0.720
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Sorbsiya prosesino temperaturun vo zamanin tosirini aragdirdigda molum
olusdur ki, ilk 20 daqigads vo 293K temperaturda sorbsiya doracasi maksimum
olmusdur (R=~97%). Lakin stabil hala 180 doqiqodo catmisdir. Temperatur
333K-o qoder artirildiqda ise sorbsiya ani olaraq ilk doqigelorde maksimuma
catmig, sonra adsorbsiya = desorbsiya proseslorinin intensivliyi artdigindan
sistemdo geyri tarazliq hali yaranmigdir. Bu da nanokompozitin torkibindoki
polimerin temperaturun tasindon genislonmasi va ionlarin bir qisminin (fiziki
adsorbsiya ilo sorbsiya olunmus) mohlula gayitmasi ilo izah oluna bilor. No-
ticolordon goriindiiyli kimi Pb®" ionlarinin ZnAl qarisiq oksid/PVS nano-
kompozitinds sorbsiyanin otaq temperaturunda aparilmasi daha olverislidir.

B 283K
128 - 313K
& 10 —a= 333K
E‘ L 1]
&
2 @
=
43
¢
L
@
a 53 100 150 fiei)

1. dag.
Sak.3. ZnAl qarisiq oksid / PVS nanokompozitinds Pb*" ionlarinin sorbsiyasina
temperaturun vo sorbsiya miiddatinin tosiri.

Sorbsiyanin kinetikasinin miioyyanlasdirilmasi tiglin alinan tacriibi natice-
lor psevdo birinci doraco vo psevdo ikinci doraco kinetik modellarilo islonil-
misdir. Psevdo birinci va psevdo ikinci doraco kinetik model uygun olaraq (5)
vo (6) diisturlar ilo verilmisdir.

In(q.. — q¢) =Inge — k4 t %)
t [ 1 t
; - [kzqg] + de (6)

Burada, qrt zaman miiddstinds sorbentin sorbsiya tutumu (mq/q), Qe—
sorbentin tarazligda sorbsiya tutumu (mgq/q), t-—sorbsiya miiddati, k; vo k; —
uygun olaraq psevdo birinci vo psevdo ikinci doraco kinetik modellorin siirat
sabitloridir.

Cadval 2
ZnAl qanisiq oksid / PVS nanokompozitinda Pb*" ionlarmn sorbsiyasi
iiciin psevdo birinci va psevdo ikinci doracs kinetik modellardan istifads
etmakls kinetik parametrlorin hesablanmis qiymatlari

T, K e, exp. Psevdo birinci doraco Psevdo ikinci doraca

kl e, calc. R2 k2 e.calc. R2
298 245.33 0.049 19.3 0.884 0.00048 250 0.993
313 1599 0.008 911.3 0.859 0.000031 1562 0.950
333 161.23 0.024 1.63 0.919 0.0012 111.11 0.981
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Cadval 2-don goriindiiyli kimi psevdo ikinci doraco kinetik model iigiin
ge -nin hesablanmis qiymati tocriibi qiymetine daha yaxindir vo korrelyasiya
omsali (R?) yiiksokdir. Géstarilon prosesdo psevdo ikinci deraco kinetik model
sorbsiyanin mexanizmini izah etmok {igiin daha uygun kinetik model olmusdur.

Sarbast Gibbs enerjisinin doyismosi (AG®), entalpeya (AH®) va entrapeya
(AS®) adsorbsiya prosesinin 6z-6ziino getmasini izah etmok figiin on vacib ter-
modinamik parametrlordir. Adsorbsiyanin sarbast Gibbs enerjisi (7) diisturu ilo
tayin olunmusdur.

AG"=AH"-TAS"® (7)

298K vo 313 K temperaturlarda AGe qiymotlori uygun olaraq -6,737
kC/mol vo -3.405 kC/mol olmusdur. Sarbast Gibbs enerjisinin manfi qiymot
almas1 prosesin 0z-0ziina getmoasini ifado edir. Lakin 333K temperaturunda
AGe qiymoati 1.038 kJ/mol olmusdur. Gibbs enerjisinin miisbot qiymot almasi
adsorbsiyanin reaktivlori mohsula ¢evirmosi ii¢ilin enerji talob etdiyini gostarir.
Hogigoton do bu temperaturda desorbsiya prosesi bas vermisdir. Ovvalki islor-
da do sorbsiyanin 323K-don yuxari temperaturunda Gibbs enerjisinin miisbot
gqiymoat almasi gostorilmisdir [17]. Entrapeyanin (AS°) qiymoti vo isarasi ad-
sorbsiya reaksiyasinin mexanizminin assosiativ vo ya dissosiativ formada ol-
masini gostorir [18]. Bizim tocriibodo AS°-in qiymati monfi olmusdur, bu da
prosesin assosiativ mexanizmla getdiyini gostorir. Entalpeyanin (AH) qiyme-
tinin 72.938 kJ/mol olmas: fiziki sorbsiyanin getdiyini gostorir.

Homginin sorbentin regenerasiyasi da islonmisdir. Miioyyan edilmisdir ki,
sorbsiyanin 9-cu dovriindo sorbsiya doracasi 63.177% olmusdur. Bu naticoni
adsorbsiya markazlarinin qismon doymasi ils slagslondirmok olar.

Toqdim olunan tadqiqat isi Baki Dovlat Universitetindo kimya fakiiltasindo,
YMB kimyasi kafedrasinda Universitetdaxili 50+50 Qrant layihasinin dastoyi
ilo yerina yetirilmisdir.
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NMPUMEHEHWUE HAHOKOMITIO3UTA CMEIIAHHOT'O OKCHJIA
ZnAl/ TIBC JI51 COPBIINA NOHOB Pb**

0.0.BAJIAEBA, A.A.A3U30B, M.b.MYPAJ1IOB, PM.AJIOCMAHOB,
I''K.MYPCAJIOBA, K.C.PATUMJIN

PE3IOME

HaHOKOMMO3WUT MUHK-aJIIOMUHNAN CMEIIaHHBIA OKCH]T / TIOJITMBUHHIIOBBIN criipT (ZnAl —
cmemansbiit okcu / [IBC) cuntesupoBanu MeTo0oM cohopMUpOBaHUs - coocaxacHus. Kpuc-
TaNIMYECKYIO CTPYKTYPY M ONTHYECKHE CBOMCTBA MOJYYEHHOI'O HAHOKOMIIO3UTA UCCIEI0BATN
METO/IaMH peHTreHoBcKol audpakromerpun (XRD) n ynbrpaduoneroBoil BUAMMON CHEKTPO-
ckormmu (UV-Vis) coorBercTBeHHO. COTNIaCHO pe3yiibTaTaM PEHTTCHOCTPYKTYPHOTO aHAIIH3A,
CpeIHHI pa3Mep HAHOYACTHIl cocTaBisul 7-10 HM. B 3aBrcHMOCTH OT mapaMeTpoB COPOIIHH,
HccieIoBana copOLHs HoHOB Pb>" B3 BOMHOrO pacTBOpa HAHOKOMIMO3MTOM ZnAl - cMemmaH bt
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okcup / TIBC. Ha ocHOBaHMM pe3y/bTaToOB MCCIICAOBAHUSI YCTAHOBICHO, YTO MaKCHMasbHAs
2+
3¢ (eKTUBHOCT MMOTIIOMICHUS] HAHOKOMIIO3HTA JIJIst HOHOB Pb™" coctaBisiet 97%.

o o 2+
KaroueBsbie ciioBa: ZnAl - cCMCIIaHHBIA OKCHJ, TIOJMBHHUAJIOBBIA CIHUPT, HOHBI Pb™,
copOmus, HAHOKOMIIO3UT, CTPYKTYPHBIC CBOMCTBA.

THE APPLICATION OF ZnAl - MIXED OXIDE / PYA NANOCOMPOSITE
TO THE SORPTION OF Pb *" IONS

0.0.BALAYEVA, A.A.AZIZOV, M.BMURADOV, RM.ALOSMANOV,
G.Q.MURSALOVA, K.S.RAHIMLI

SUMMARY

Zinc-aluminum mixed oxide / polyvinyl alcohol (ZnAl - mixed oxide / PVA) nano-
composite was synthesized by the method of formation by co-precipitation. The crystal struc-
ture and optical properties of the obtained nanocomposite were investigated by X-ray
diffractometry (XRD) and ultraviolet-visible spectroscopy (UV-Vis), respectively. According
to the results of XRD analysis, the average size of nanoparticles was 7-10 nm. Depending on
the sorption parameters, sorption of Pb*" ions from aqueous solution with ZnAl - mixed oxide /
PVA nanocomposite was studied. Based on the results of the study, it was determined that the
maximum absorption efficiency of the nanocomposite for Pb>" ions was 97%.

Keywords: ZnAl - mixed oxide, polyvinyl alcohol, Pb*" ions, sorption, nanocomposite,
structural properties.
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Togdim olunan is funksionalovazli asetofenon téramolarinin sintezi vo bu maddalarin
duzlu su-kerosin mahlulunda "Polad-3" niimunasina gars: korroziya inhibitoru kimi tasirinin
todqiqine hasr olunmusdur. Todqiqatlar 3, 13, 16, 18, 19 maddalarinin 91-98% inhibitor effekti

gOstarmasini muayyon etmisdir. ElaCo da hesablanmis termodinamik parametrlor asasinda
korroziya prosesinin tobiati (fiziki, fiziki-kimyavi, yaxud kimyavi) haqqinda fikir soylonilmisdir.

Acar sozlar: asetofenon, korroziya, inhibitor, polad-3, xemosorbsiya

Molumdur ki, har il miixtalif aqressiv miihitlorin tosirindon metallarin
korroziyasi naticasinde diinya iqtisadiyyatina milyardlarla dollar ziyan dayir.
Korroziyanin bas vermosi hom do ekoloji problemlorin yaranmasina gatirib ¢1-
xarir. Bu giina qodar korroziyanin qarsisinin alinmasi {igiin ¢oxsayli metodlar
islonib hazirlanmisdir. Bunlardan biri do effektli tosiro malik korroziya inhibi-
torlarinin iglonib hazirlanmasidir.

Odabiyyat malumatlarina §oro asetofenon téromalari bir ¢ox tibbi-bio-
loji shomiyyato malikdirlor. Belo ki, onlardan xorgongo, iirok xastolikloring, be-
yin-damar problemlorine, mads yarasina, qan laxtalanmasina, spazmaya, soke-
ro qars1 vo s. dorman vasitolorinin alinmasinda da genis istifado olunur [1-9].

Son dovrlerin adobiyyatlarinda iso yuxarida gosterilon qiymatli xasse-
lora malik asetofenon téromalorinin korroziya inhibitoru kimi totbigine aid mo-
lumatlara da rast golinir. Bu islor sanayenin, o climlodon neft ¢ixarilma sulari-
nin aqressiv miihitlorindo metal konstruksiyalarin korroziyasina aid olub azsay-
lidir. Gostarilon sobabdon torafimizdon yeni sinif asetofenon téromolorinin sin-
tezi aparilaraq onlarin kerosin-duz slava edilmis su miihitinde “Polad 3” mar-
kali nlimunanin korroziyasina qars1 xassolori todqiq olunmusdur [10-14].

Tacribi hissa: (E)-4-hidroksi-2-metilasetofenon tiosemikarbazonun (1)
sintezi.

0.1 mmol 4-hidroksi-2-metilasetofenon, 0.3 mmol tiosemikarbazid, 0.3
ml HCI vo 30 ml etanol olavo edilmis kolba oks soyuducu ilo birlosdirilorok su
hamaminda 7 saat gqarisdirilmaqla saxlanilmigdir. Reaksiya basa ¢atdigdan son-
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ra kolba soyudularaq buzlu suyun tlizerins slave edilimigdir. Osas mohsul eta-
nolda yenidon kristallagdirtlmisdir. T, =185-187°C, ¢ixim~ 78%.

"H NMR spektr: (DMSO-dg, 8, m.h.). 2.1 s (3H, CH3), 2.2 s (3H, CH),
6.7 m (2H, Ar), 6.9 d (1H, arom.), 7.9 d (2H, NH>), 8.3 s (1H, OH), 9.7s (1H,
NH).

BC NMR spektri: (DMSO-dg, 8, m.h.). 19.02 (CHs), 24.8 (CH3), 114.2
(CH, Ar), 117.6 (CH_ arom.), 124.4 (C, arom.), 128.4 (CH, arom.), 136.1 (C,
arom.), 151.8 (C, arom.), 158.6 (C=N), 178.1 (C=S).

(E)-4-metilasetofenon tiosemikarbazon (2) da oxsar soraitdo 4-hidroksi-
2-metilasetofenon ovozino 4-metilasetofenon gotiiriilmoklo sintez edilmisdir.
T,r=155-156°C, ¢ixim~ 87%.

'"H NMR spektr: (DMSO-dg, 8, m.h.). 2.4 s (3H, CHs), 2.45 s (3H,
CHs), 7.2 d (2H, arom.), 7.9 d (2H, arom.), 7.95 s (2H, NH>), 9.9 s (1H, NH).

>C NMR spektr: (DMSO-de, 8, m.h.). 13.6 (CHs), 20.8 (CHs), 126.7
(2CH, arom.), 129.2 (2CH, arom.), 135.7 (C, arom.), 139.3 (C, arom.), 147.9
(C=N), 180.7 (C=S).

(E)-2-((1-p-toliletiliden)hidrazono)tiazolidin-4-onun  (3) sintezi. 0.1
mmol 4-metilasetofenon, 0.3 mmol monoxlorsirks tursusu, 30 ml etanolda hall
edilorok su hamaminda 6 saat miiddotindo qarigdirilmaqla saxlanilmigdir.
Reaksiya basa catdigdan sonra kolba soyudularaq buzlu suyun iizorino slavo
edilmisdir. 9sas mohsul etanol-su miihitindo yenidon kristallagdirilmisdir.
T,r=133-135°C, ¢ixim~ 87%.

'H NMR spektr: (DMSO-dg, 8, m.h.). 2.3 s (6H, 2CHs), 3.9 s (2H,
CH,), 7.2 d (2H, arom.), 7.8 d (2H, arom.), 11.9 s (1H, NH).

BC NMR spektr: (DMSO-dg, 8, m.h.). 14.7 (CH;), 21.6 (CHs), 33.5
(CHp), 127.1 (2CH, arom.), 129.6 (2CH, arom.), 136.1 (C, arom.), 139.7 (C,
arom.), 160.9 (C=N), 164.2 (C=N), 174.6 (C=0).

(E)-4-(4-bromfenil)-2-(2-(1-p-toliletliden)hidrazinil)tiazolun (4) sintezi.
0.3 q (E)-4-metilasetofenon tiosemikarbazon vo 0.4 q fenasilbromid 5 saat
miiddatindo 30 ml etanolda qizdirilmisdir. Reaksiya basa ¢atdigdan sonra kolba
soyudularaq buzlu suyun {izorino slava edilimisdir. 9sas mohsul etanolda mii-
hitinds yenidon kristallagdirilmisdir. T,,=167-169°C, ¢cixim~ 61%.

'H NMR spektr: (DMSO-dq, 8, m.h.). 2.5 s (3H, CH3), 6.9-8.4 m (9H,
arom.vo =CH), 9.8 s (1H, NH).

BC NMR spektr: (DMSO-dg, 8, m.h.). 13.0 (CH;), 21.1 (CHs), 20.4
(CH), 104.3 (CH, arom.), 120.7 (C, arom.), 124.4 (C, arom.), 126.1 (CH,
arom.), 127.6 (CH, arom.),129.2 (CH, arom.), 131.6 (=CH), 135.5 (C, arom.),
138.7 (C, arom.), 146.7 (C=), 150.2 (C=N), 169.9 (C=N).

(E)-5-(3-hidroksi-2-oksoindolin-3-il)-2-((1-p-toliletiliden)hidrazono)-
tiazolidin-4-onun (5) sintezi. 0.2 q (E)-2-((1-p-toliletiliden)hidrazono)tiazo-
lidin-4-on, 0.14 q izatin vo 0.02 q CH3COONa 30 ml etanolda holl edilorok 6
saat miiddotindo qizdirilmigdir. Reaksiya basa catdigdan sonra kolba soyu-
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dularaq buzlu suyun iizorino slavo edilmisdir. ©sas mohsul etanolda yenidon
kristallasdirilmisdir. T,,=193-195°C, ¢ixim~ 77%.

'H NMR spektr: (DMSO-ds, 8, m.h2.4 s (6H, 2CH3), 4.7 s (H, CH), 6.6 s
(1H, OH), 6.7-7.9 m (9H, arom.+NH).

BC NMR spektr: (DMSO-ds, 8, m.h.). 14.3 (CH;), 20.8 (CH3), 55.8
(CH), 75.5 (C), 110.1 (CH, arom.), 121.8 (CH, arom.), 124.8 (CH, arom.), 126.5
(CH, arom.), 128.4 (C, arom.), 129.2 (CH, arom.), 130.5 (C, arom.), 135.8 (C,
arom.), 144.9 (C=N), 160.5(C=N), 172.2(C=0), 176.7 (C=0).

3-Hidroksi-3-(2-(4-hidroksi-2-methilfenil)-2-oksoetil)indolin-2-onun (6)
sintezi. 0.1 mmol 4-hidroksi-2-metilasetofenon, 0.1 mmol izatin 30 ml etanolda
hall edilmis vo 0.3 ml piperidinin katalitik tosiri ilo proses otaq temperaturunda
6 saat miiddatinds hoyata kecirilmisdir. Reaksiya basa ¢atdiqdan sonra qarisiq
buzlu suyun {izorino tokiilmiis vo bu zaman alinan kiitlo tamamilo kristal-
lagmisdir. Kristal sliziilmoklo ayrilmis vo etanolda yenidon kristallagdirilmisdir.
T,r=144°C, ¢ixim~ 47%.

'"H NMR spektri: (DMSO-dg, 6, m.h.): 2.36 (s, 3H, CHj3), 3.48 and 4.03
(d, 2 H, CH,), 6.03 (s, 1H, OH), 6.78-7.79 (m, 8H, arom. and NH), 10.24 (s,
1H, OH).

3-Hidroksi-3-(2-(2-hidroksi-5-methilfenil)-2-oxoethil)indolin-2-on @)
oxsar soraitdo  4-hidroksi-2-metilasetofenon  ovozino  2-hidroksi-5-me-
tilasetofenon gotiiriilmokls sintez edilmisdir. T,,=132°C, ¢ixim~ 66%.

'H NMR spektr: (DMSO-dg, 8, m.h.). 2.31 (s, 3H, CH3), 3.72 and 4.15
(d, 2 H, CH, 3= 18.0 Hz), 6.03 (s, 1H, OH), 6.79-7.82 (m, 7H, arom.),
10.17 (s, 1H, OH), 11.52 (s, 1H, NH):

BC NMR spektr: (DMSO-d, 8, m.h.). 19.74 (CHs), 46.25 (CH,), 73.41
(©), 109.71 (C, arom.), 117.69 (CH, arom.), 119.84 (CH, arom.), 121.31 (C,
arom.), 123.88 (CH, arom.), 128.22 (CH, arom.), 129.10 (C, arom.), 130.75
(CH, arom.), 131.87 (CH, arom.), 137.45 (CH, arom.), 143.39 (C, arom.),
159.62 (C, arom.), 178.46 (CO), 203.01 (CO).

3-Hidroksi-3-(2-okso-2-p-toliletil)indolin-2-on (8) oxsar soraitdo 4-hid-
roksi-2-metilasetofenon ovozino 4-metilasetofenon gotiiriilmaklo sintez edil-
misdir. T,=132°C, ¢ixim~ 66%.

'"H NMR spektr: (DMSO-dg, 8, m.h.). 2.4 s (3H, CHj3), 3.85 d-d (2H,
CH,), 5.2 s (H, OH), 6.9 d (2H, arom.), 7.2 t (1H, arom.), 7.4 m (3H, arom.),
7.9 d (2H, arom.), 9.4 s (1H, NH).

BC NMR spektr: (DMSO-ds, 8, m.h.). 20.1 (CH3), 45.1 (CHa), 65.3 (C),
110,1 (CH), 122.3 (CH, arom.), 124.5 (CH, arom.), 127.1 (2CH, arom.), 128.5
(2CH, arom.), 131.3 (CH, arom.), 135.1 (C, arom.), 144.5 (C, arom.), 145.3 (C,
arom.), 177.1 (C=0), 196.7 (C=0).

(2)-3-(2-(4-hidroksi-2-metilfenil)-2-oksoetilidene)indolin-2-onun (9) sin-
tezi. 0.2 q 3-hidroksi-3-(2-(4-hidroksi-2-metilfenil)-2-oksoetil)indolin-2-on, 50
ml 20%-1i sulfat tursusu 30 ml etanolda 1 saat qizdirilmisdir. Reaksiya bagsa
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catdigdan sonra garisiq buzlu suyun {izorino tokiilmiis vo bu zaman alian kiitlo
kristallagmisdir. Kristal siiziilmoklo ayrilmis vo etanolda yenidon kristallas-
dirtlmusdir. T, =127°C, ¢ixim~ 64%.

'H NMR spektr: (DMSO-ds, o, m.h.). 2.45 s (3H, CH3), 6.7 d (2H,
arom.), 7.1 m (3H, arom.), 7.9 s (1H, =CH), 8.2 d (2H, arom.), 8.4 d (1H,
arom.), 9.9 s (1H, NH), 10.1 s (1H, OH).

BC NMR spektr: (DMSO-ds, 8, m.h.). 21.3 (CH3), 110.5 (CH, arom.),
120.9 (CH, arom.), 124.7 (CH, arom.), 127.6 (CH, arom.), 127.6 (CH, arom.),
129.9 (CH, arom.), 131.9 (=CH), 133.3 (C, arom.), 135.6 (C, arom.), 136.8 (C,
arom.), 144.9 (C=), 145.1 (C, arom.), 168.5 (C=0), 191.3 (C=0).

(2)-3-(2-(2-hydroxy-5-methylphenyl)-2-oksoetliden)indolin-2-on (10)
oxsar goraitdo 3-hidroksi-3-(2-(4-hidroksi-2-metilfenil)-2-oksoetil)indolin-2-on
ovazino 3-hidroksi-3-(2-(2-hidroksi-5-methilfenil)-2-oksoetil)indolin-2-on go-
tiirtilmaklos sintez edilmisdir. T, =112°C, ¢ixim~ 54%.

'H NMR spektr: (DMSO-ds, 8, m.h.). 2.3 s (3H, CH3), 6.6 d (2H, Ar), 7.2
m (3H, Ar), 7.7 s (1H, =CH), 8.0 d (2H, arom.), 8.1 d (1H, arom.), 9.7 s (1H,
NH), 10.3 (s, 1H, OH)

BC NMR spektr: (DMSO-ds, 8, m.h.). 20.9 (CH3), 110.7 (CH, arom.),
120.9 (CH, arom.), 125.9 (CH, arom.), 127.6 (CH, arom.), 127.8 (CH, arom.),
128.8 (CH, arom.), 132.7 (=CH), 133.1 (C, arom.), 135.4 (C, arom.), 137.7 (C,
arom.), 144.5 (C=), 144.8 (C, arom.), 167.3 (C=0), 191.4 (C=0).

(2)-3-(2-0kso-2-p-toliletiliden)indolin-2-on (11) oxsar soraitdo 3-hid-
roksi-3-(2-(4-hidroksi-2-metilfenil)-2-oxoetil)indolin-2-on ovozino 3-hidroksi-
3-(2-okso-2-p-toliletil)indolin-2-on gotiiriilmakls sintez edilmisdir. T, =121°C,
cixim~ 57%.

'H NMR spektr: (DMSO-dg, 8, m.h.). 2.5 s (3H, CHs), 6.9 d (2H, arom.),
7.4 m (3H, arom.), 7.8 s (1H, =CH), 8.1 d (2H, arom.), 8.3 d (1H, arom.), 9.8 s
(1H, NH).

BC NMR spektr: (DMSO-ds, 8, m.h.). 20.8 (CHs), 110.1 (CH, arom.),
120.8 (CH, arom.), 125.8 (CH, arom.), 127.2 (CH, arom.), 128.8 (CH, arom.),
129.8 (CH, arom.), 132.7 (=CH), 133.0 (C, arom.), 135.5 (C, arom.), 136.7 (C,
arom.), 144.7 (C=), 144.8 (C, arom.), 168.3 (C=0), 190.4 (C=0).

(E)-3-(5-brom-2-hidroksifenil)-1-(4-hidroksi-2-metilfenil)prop-2-en-1-
onun (12) sintezi. 0.1 mmol 4-hidroksi-2-metilsetofenon vo 0.1 mmol 2-
hidroksi-5-brombenzaldehid 30 ml etanolda hall edilmis va 0.3 ml piperidinin
katalitik tosiri ilo proses otaq temperaturunda 5 saat miiddstinds hoyata kegiril-
misdir. Reaksiya basa ¢atdiqdan sonra qarisiq buzlu suyun tizorino tokiilmiis vo
bu zaman alinan yagvari kiitlo tamamilo kristallasmigdir. Kristal stiziilmokls
ayrilmis vo etanolda yenidon kristallagdirilmisdir. T,,=147°C, ¢ixim~ 53%.

'H NMR spektri: (DMSO-de, 8, m.h.). 2.3 s (3H, CH3), 6.6-8.3 m (8H,
arom. vo CH=CH), 8.8 s (1H, OH), 9.2 s (1H, OH).

(2)-2-((E)-3-(5-brom-2-hidroksifenil)-1-(4-hidroksi-2-metilfenil)allyli-
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den)hidrazinkarbotioamidin (13) sintezi. 0.1 mmol (E)-3-(5-brom-2-hidroksife-
nil)-1-(4-hidroksi-2-metilfenil)prop-2-en-1-on, 0.3 mmol tiosemikarbazid, 0.3
ml HCI vo 50 ml etanol olava edilmis kolba oks soyuducu ilo birlosdirilorok su
hamaminda 7 saat qarigdirilmaqla saxlanilmisdir. Reaksiya basa ¢atdigdan son-
ra kolba soyudularaq buzlu suyun lizorins slave edilimigdir. Osas mohsul eta-
nol-su miihitindo yenidon kristallagdirilmisdir. T,,=228-230°C, ¢ixim~ 59%.

'H NMR spektri: (DMSO-dg, 8, m.h.). 2.1 s (3H, CH3), 6.7-8.4 m (8H,
arom.vo CH=CH), 8.6 s (1H, OH), 9.9 s (2H, NH,), 10.2 s (1H, OH), 11.3 s
(1H, NH).

5-(5-Brom-2-hidroksifenil)-3-(4-hidroksi-2-metilfenil)-4,5-dihidro-
pirazol-1-karbotioamidin (14) sintezi. 0.1 mmol (E)-3-(5-brom-2-hidroksife-
nil)-1-(4-hidroksi-2-metilfenil)prop-2-en-1-on, 0.3 mmol tiosemikarbazid, 0.1
mmol KOH va 50 ml etanol slava edilmis kolba aks soyuducu ils birlagdirile-
rok su hamaminda 7 saat qarigsdirilmaqla saxlanilmisdir. Reaksiya basa catdiqg-
dan sonra kolba soyudularaq buzlu suyun iizorino olava edilimisdir. Osas moh-
sul etanol-su miihitindo yenidon kristallagdirilmisdir. T, =188-190°C, ¢ixim~
56%.

2.2 s (3H, CH3), 2.3 d-d (2H, CH,), 4.3 m (1H, CH), 6.7-7.8 m (6H,
arom.), 9.4 s (2H, NH;), 9.9 s (1H, OH), 10.2 s (1H, OH).

(E)-3-(2-(alliloksifenil)-1-(4-hidroksi-2-metilfenil)prop-2-en-1-onun (15)
sintezi. 0.1 mmol 4-hidroksi-2-metilsetofenon vo 0.1 mmol 2-alliloksibenzal-
dehid 30 ml etanolda hall edilmis vo 0.3 ml piperidinin katalitik tosiri ilo proses
otaq temperaturunda 5 saat miiddotindo hoyata kegirilmisdir. Reaksiya basa
catdigdan sonra garisiq buzlu suyun {izorino tokiilmiis vo bu zaman alinan
yagvari kiitlo tamamilo kristallasmigdir. Kristal siiziilmoklo ayrilmis vo etanol-
su miihitindo yenidon kristallasdirilmisdir. T,,=120-122°C, ¢cixim~ 55%.

'"H NMR spektr: (DMSO-ds, 0, m.h.). 2.47 (s, 3H, CHj3), 4.69 (d, 2H,
OCH,), 5.29 and 5.45 (d, 2H, =CH3), 6.11 (m, 1H, =CH), 6.8-8.0 (m, 9H,
arom. and CH=CH), 9.06 (s, 1H, OH).

(2)-2-((E)-3-(2-(alliloksifenil)-1-(4-hidroksi-2-metilfenil)alliliden)hid-
razinkarbotioamidin (16) sintezi. 0.1 mmol (E)-3-(2-(alliloksifenil)-1-(4-hid-
roksi-2-metilfenil)prop-2-en-1-on, 0.3 mmol tiosemikarbazid, 0.3 ml HCl va 50
ml etanol alavo edilmis kolba oks soyuducu ilo birlogdirilorok su hamaminda 7
saat qarigdirilmagla saxlanilmigdir. Reaksiya basa ¢atdigdan sonra kolba soyu-
dularaq buzlu suyun iizorino oslavo edilmisdir. ©sas mohsul etanolda yenidon
kristallasdirilmisdir. T,,=130°C, ¢ixim~ 70%.

'"H NMR spektr: (DMSO-d¢, 6, m.h.). 2.4 (s, 3H, CHj3), 4.6 (d, 2H,
OCH,), 5.3 and 5.4 (d, 2H, =CH,), 6.1 (m, 1H, =CH), 6.8-8.0 (m, 9H, arom.
and CH=CH), 9.06 (s, 1H, OH), 9.3 s (2H, NH,), 10.2 s (1H, NH).

5-(2-(Alliloksifenil)-3-(4-hidroksi-2-metilfenil)-4,5-dihidropirazol-1-kar-
botioamidin (17) sintezi. 0.1 mmol (E)-3-(2-(alliloksifenil)-1-(4-hidroksi-2-me-
tilfenil)prop-2-en-1-on, 0.3 mmol tiosemikarbazid, 0.1 mmol KOH va 50 ml
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etanol alavo edilmis kolba oks soyuducu ilo birlosdirilorok su hamaminda 7 saat
qarigdirilmaqla saxlanilmigdir. Reaksiya basa catdigdan sonra kolba soyu-
dularaq buzlu suyun iizorino slavo edilmisdir. ©sas mohsul etanolda yenidon
kristallagdirilmisdir. T,,=193°C, ¢ixim~ 63%.

"H NMR spektr: (DMSO-dg, 6, m.h.). 2.1 (s, 3H, CHj3), 2.4 d-d (2H,
CH,), 4.4 m (1H, CH), 4.6 (d, 2H, OCH,), 5.3 and 5.4 (d, 2H, =CH>), 6.1 (m,
1H, =CH), 6.8-8.0 (m, 7H, arom.), 9.06 (s, 1H, OH), 9.3 s (2H, NH), 10.2 s.

(E)-3-(2-(alliloksi)-5-bromfenill)-1-(4-bromfenil)prop-2-en-1-onun (18)
sintezi. 0.1 mmol 4-bromasetofenon vo 0.1 mmol 2-alliloksi-5-brombenzal-
dehid 50 ml etanolda hall edilmis vo 0.3 ml piperidinin katalitik tasiri ilo proses
otaq temperaturunda 5 saat miiddotindo hoyata kecirilmisdir. Reaksiya basa
catdigdan sonra qarisiq buzlu suyun iizerine tokiilmiis vo bu zaman alman
yagvari kiitlo tamamilo kristallasmigdir. Kristal siiziilmoklo ayrilmis vo etanol-
su miihitinds yenidon kristallagdirilmisdir. T,,=110°C, ¢ixim~ 70%.

'"H NMR spektr: (DMSO-dg, 0, m.h.). 2.3 (s, 3H, CHj3), 4.65 (d, 2H,
OCH,), 5.3 and 5.42 (d, 2H, =CH,), 6.11 (m, 1H, =CH), 6.7-7.9 (m, 9H, arom.
and CH=CH).

(2)-2-((E)-3-(2-(alliloksi)-5-bromfenil)-1-(4-bromfenil)alliliden)hidra-
zinekarbotioamidin (19) sintezi. 0.1 mmol (E)-3-(2-(alliloksi)-5-bromfenil)-1-
(4-bromfenil)prop-2-en-1-on, 0.3 mmol tiosemikarbazid, 0.3 ml HCI va 50 ml
etanol slava edilmis kolba oks soyuducu ilo birlogdirilorak su hamaminda 7 saat
qarigdirilmaqla saxlanilmisdir. Reaksiya basa catdigdan sonra kolba soyu-
dularaq buzlu suyun iizorino slavo edilmisdir. ©sas mohsul etanolda yenidon
kristallagdirilmisdir. T, =145°C, ¢ixim~ 73%.

'"H NMR spektr: (DMSO-dg, 0, m.h.). 2.4 (s, 3H, CHj3), 4.67 (d, 2H,
OCH;), 5.4 and 5.5 (d, 2H, =CH,), 6.2 (m, 1H, =CH), 6.8-8.2 (m, 9H, arom.
and CH=CH).

5-(2-(Alliloksi)-5-bromfenil)-3-(4-bromfenil)-4,5-dihidropirazol-1-kar-
botioamidin (20) sintezi. 0.1 mmol (E)-3-(2-(alliloksi)-5-bromfenil)-1-(4-
bromfenil)prop-2-en-1-on, 0.3 mmol tiosemikarbazid, 0.1 mmol KOH va 50 ml
etanol slava edilmis kolba oks soyuducu ilo birlegdirilorak su hamaminda 7 saat
qarigdirilmaqla saxlanilmisdir. Reaksiya basa catdigdan sonra kolba soyu-
dularaq buzlu suyun iizorine slavo edilmisdir. ©sas mohsul etanolda yenidon
kristallagdirilmisdir. T,,=205°C, ¢ixim~ 67%.

2.2 (s, 3H, CH3), 2.4 d-d (2H, CH,), 4.5 m (1H, CH), 4.67 (d, 2H,
OCH,), 5.3 and 5.4 (d, 2H, =CH>), 6.0 (m, 1H, =CH), 6.8-8.1 (m, 7H, arom.).

Naticalorin muzakirasi: Toqdim olunan isds quruluslart asagida gostatilon
maddolarin kerosin-duz alava edilmis su miihitinds “Polad 3" markali niimune-
nin korroziyasina qarst xassalari tadqiq olunmus va alinan naticalar cadval 1 vo
2-do verilmisdir.
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Cadval 2
1-20 maddalorinin duzlu su-kerosin mohlullarinda, miixtslif qatihqlarda
(380 ml-d»s 0.005, 0.01, 0.03 q), S saat miiddatind», 25°C-do metal sathindo
adsorbsiyasinin termodinamik parametrlaori

Cinn,q Kads 0 Cinn, q Kads 0 Cinn, q Kads 0

(mol) | AC ads (mol) | AC ads (Umol) | AC ads

kC/mol kC/mol kC/mol

0.005 40-10° | -35.78 0.005 318-10° | -40.91 0.005 77-10° | -37.43

11 0.01 10-10° -3242 | 8 0.01 62-10° -36.92 15 0.01 25.10° -34.67

0.03 2.10° -28.48 0.03 21-10° -34.34 0.03 15-10° -33.42

0.005 117-10° | -38.47 0.005 109-10° | -37.28 0.005 53.10° -36.05

21 0.01 28-10° -3499 | 9 0.01 103-10° | -36.92 16 0.01 46-10° -35.12

0.03 15-10° -33.48 0.03 56-10° -34.61 0.03 55.10° -34.69

0.005 2:10° | -45.89 0.005 110-10° | -38.11 0.005 219:10° | -39.05

31 0.01 43.10° -36.05 10 0.01 102-10° | -37.13 17 0.01 101-10° | -37.40

0.03 10-10° -32.55 0.03 57.10° -35.29 0.03 19-10° -33.22

0.005 33-10° -35.37 0.005 111-10° | -38.34 0.005 125-10° | -38.62

41 0.01 25-10° -34.75 11 0.01 105-10° | -38.19 18 0.01 95.10° -37.94

0.03 10° -32.26 0.03 58.10° | -36.76 0.03 50.10° | -36.47

0.005 314-10° | -40.88 0.005 124-10° | -37.51 0.005 51-10° | -33.03

51 0.01 131-10° | -38.75 12 0.01 93.10° -36.21 19 0.01 44-10° -34.06

0.03 25.10° -34.72 0.03 51-10° -35.71 0.03 52.10° -32.69

0.005 37-10° | -35.63 0.005 55.10° | -36.60 0.005 224-10° | -40.05

6] 0.01 31-10° -35.19 13 0.01 47.10° -36.20 | 20 | 0.01 103-10° | -38.14

0.03 3.10° -29.47 0.03 57.10° -36.69 0.03 20-10° -34.12
0.005 35.10° -33.53 0.005 221-10° | -38.05

71 0.01 30-10° -34.11 14 0.01 101-10° | -37.42 - - -
0.03 3.10° -28.42 0.03 19-10° -33.21

Cadval 1-don goriindiiyii kimi 1-8, 14, 17 vo 20 maddslori yuxari
qatiliglarla (mas. 81 mq/l) miiqayisads asag1 qatiliglarda (mas. 13.5 mq/l) daha
yiiksok korroziya inhibitoru effektino malikdirlor. Bunlarin da igorisinds on
yiiksok naticoni 3 birlogsmasi gdstormisdir (13 mq/l qatiliqda inhibitor effekti 98
% olmusdur). Sintez olunan 9-13, 15, 16, 18, 19 maddalari iss asag1 qatiliglarla
(mos. 13.5 mg/l) miiqayisads yuxar1 qatiliglarda (mas. 81 mq/l) daha yiiksok
korroziya inhibitoru effekti, gostormisdir. Bunlarin da icorisinde on yiiksok
naticoni 13, 16, 18, 19 birlosmasi gostormisdir (81 mq/l qatiligda inhibitor
efftekti 91-92 % olmusdur).

Cadval 2-nin naticalorine asason 3, 5, 8 vo 20 maddolori asagi qati-
liglarda yalniz kimyovi sorbsiyanin (xemosorbsiya) hesabina korroziyanin
qarsisini alir. Qalan hallarda iso maddslorin korroziya inhibotoru effekti hom
fiziki, hom do kimyovi qarsiligli tasirlorls slagadardir.

Maddalarin qatiliginin az, yaxud da ¢ox oldugu hallarda inhibitor effek-
tinin yliksolmosi, mohz bu qarsiligh tosirlorin rolunun artib-azalmasi ilo izah
edilo bilor.

Noatica: Toqdim edilon isds funksionalovazli bazi asetofenon téramalari
sintez edilmis va bu birlosmalarin “Polad 3” markali niimunanin korroziyasina
qars1 inhibitor xassolori kerosin-duz olave edilmis su miihitindo dyronilmisdir.
Oldo edilon naticolor maddlorin yaxs1 korroziya inhibitoru olmasini gostor-
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misdir. Bundan basqa termodinamik parametrlor asasinda korroziya prosesinin
tobiati haqqinda da fikirlor bildirilmisdir.
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OYHKIINMOHAJ/IBHO 3AMEIIEHHBIE MPOU3BOJHBIE AHETO®EHOHA
B KAYECTBE UHTUBUTOPOB KOPPO3UU

AD.®AP3AJ/IMEBA, E.B.MAMEJIOBA, II1.3.KACUMOBA,
P.AIT'YCEMHOBA, U.I MAMEJIOB

PE3IOME

JlanHasg pa0oTa TOCBSIIEHA CHHTE3Y HEKOTOPBIX IIPOM3BOJHBIX alneTo(peHOHA U
H3y4CHUIO0 BO3MOJKHOCTM HMX IPUMEHEHHS B KadeCTBE WHTHOMTOPOB KOPPO3MH 00Opasia
«Cranp-3» B CONEBOM pacTBOpe Boja-KepocuH. IIpoBeneHHBIE HCCIEOBaHMS MMOKA3aIH, YTO
coenuuenust 3, 13, 16, 18, 19 nposBisiior cBoiicTBa MFHTHOUTOPOB € 3P PEeKTUBHOCTHIO 91-98%.
Ha ocHOBe BBIYHMCIIEHHBIX TEPMOJMHAMHYECKUX MapaMEeTPOB BBICKA3aHbI MPEAIOI0KEHUS O
MIpUpoJIe mpoliecca Koppo3uu ((Hu3nueckoi, GU3MKO-XUMUIECKON MM XUMHYECKOMH).

KaioueBblie ciioBa: anerodeHOH, KOPPO3Usl, KHTHOUTOP, CTalb-3, XeMOCOPOIHs
THE FUNCTIONALLY SUBSTITUTED DERIVATIVES
AS CORROSION INHIBITORS

A.E.FARZALIYEVA, Y.V.MAMEDOVA, Sh.Z.GASIMOVA,
R.A.HUSEYNOVA, .GGMAMEDOV

SUMMARY

The present work is devoted to the synthesis of some acetophenone derivatives and
investigation of their corrosion inhibitor properties in saline-water-kerosene solution against
"Steel-3". Studying have shown that compounds 3, 13, 16, 18, 19 exhibited inhibitors proper-
ties with an efficiency of 91-98%. On the basis of the calculated thermodynamic parameters,
the assumptions about the nature of the corrosion process (physical, physicochemical or chem-
ical) are advanced.

Keywords: acetophenone, corrosion, inhibitor, steel-3, chemisorption
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B npomounoti yemanoske npu 650°C usyuensi 3axonomepHocmu mepmMoKamanumu-
YeCcKo20 npespawenus H-napaguHoBwix (H-2eKCaH, H-2enmam), HAQMeHO8bIX (YUKIONEeHMAH,
MEMUNYUKTIONEHMAH, YUKTIO2EKCAH) Yele600opodos u moayona 6 npucymcmeuu H-ghopmor
nenwmacuna.

Yemanoegneno, umo anxenvi C,-Cy 00pasylomest 3a cuém Kpekunea H-napaguHoewix u
HagmeHoswix yeneso0opo0os. Kpekune smux yenes00opoodos conpogodicoaemcs maxice oopa-
308aAHUEM APOMAMUYECKUX Y2Ne8000po0os. B npucymemeuu H-newmacuna monyon 6 ocHos-
HOM nooeepeaemcsi OUCNPONOPYUOHUPOBAHUIO, MPAHCAIKUIUPOBAHUIO, OCAIKUTUPOBAHUI) U
KOHOeHcayuu ¢ 06pazosanuem Oojiee msdiceblx ApoMamuieckux yeieeo00p000s.

KiaroueBble cioBa: yeoaum muna H—}’IEHmaCMJl, mepmokamaiumudeckoe npeepauje-
HUe, H-ceKCaH, H-eenmdaH, YUKIONEeHMAaH, YUKI0ceKCaAH, MemuiyuKkionenmax, noJayo, ajlKeHbl
Cy-Cy.

B nacrosimee Bpemsi HedTexuMHUUYECKasi MPOMBIIIIEHHOCTh TpeOyeT Bce
BO3PACTAIOIIUX KOJMYECTB OCHOBHBIX MOHOMEpPOB He(TEeXMMHUHU — oneduHO-
BBIX yriieBonoposoB C-Cy4 M AUBHUHUIIA. ITH MOHOMEPHI B ITPOMBITIUIEHHOCTH
MOJTy4aroT, TJaBHBIM 00pa3oM, TEPMHUYECKUM IHPOIU30M YIJIEBOJOPOIHOIO
ceipbs [1]. TepMuueckuii mupoan3, HECMOTPs Ha OOJIBIIINE YCTIEXH B €T0 pa3-
paboTKe, UMeeT PAJ CYIIECTBEHHBIX HEIOCTATKOB: OOJBIINE SHEPro3aTpathl,
00JbIION pacxos JIErMPOBAaHHOW CTalM, 3aKOKCOBBIBAHME MHPO3MEEBHKA,
OTHOCHUTEJILHO HU3Kasl CEJIEKTMBHOCTH IO LENEBBIM NIpoaykraM u ap. [l1,2].
Jlis TOBBIIEHHS BBIXOJA LEHHBIX HU3KOMOJIEKYISIPHBIX oJepuHOB Cr-Cy
OJIHUM M3 NEPCIEKTUBHBIX HAPABIEHUH SBIISETCS IPUMEHEHUE FE€TEPOTrE€HHO-
KaTaJTUTHYeCKUX cucTeM. [lepBoHayanbHO HUCHOJb3yeMble OKCHAHbBIE KaTa-
JU3aTOPbI OKazaauch HeapekTuBHbIMH [2].

B nocnennee Bpemsi Le0IUTCOAEpIKALE KAaTaIU3aTOPhl HA OCHOBE BBI-
COKOKPEMHE3EMHBIX LIEOJIMTOB THUIIA MEHTACUIa HAXOJAT IIMPOKOE NpPUMEHE-
HUE€ BO MHOTHUX Ipolieccax HedpTrexumMuu u HedrenepepadboTku [2-4 |. Yuursl-
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Basl YyHUKaJbHbIE cBOMCTBa BK-11€01MTOB, NTHTEHCUBHO BEyTCS MCCIEA0BaHUS
B 00J1aCTH pa3pabOTKH KaTalIU3aTOPOB Ul Mpollecca MUPOINU3a YriIeBOA0POI-
HOTO cbipbsi. B paborax [3-5] nmokazano, yto BK-neonutsr Tuna nenracuna,
MOJIU(PHUIMPOBAHHBIE IEIOYHO3EMENBHBIMU M PEKO3EMEIbHBIMU METAIIJIAMH,
MpU CPAaBHUTEIBHO HEBBICOKMX TEMIIEpATypax 650-700°C MPOSIBIISIIOT
BBICOKYIO CEJIEKTUBHOCTb MO OTHOIIEHHUIO K onepunam C,-C4 mpu mupoimnse
yTII€BOIOPOAHOTO ChIphs [6-9].

Opnaxo npeBpalleHue OTIENbHBIX KJIACCOB YIIIEBOJOPOI0B, BXOJAIINX B
COCTaB YTJIEBOAOPOJHOIO CHIPbs B NMpUCYTCTBUM BK-11€0aMTOB M3ydeHBI He-
JOCTaTO4HO. B CBS3M ¢ 3THM 1enbl0 HacTosimel paboThl SBUIOCH M3y4YEHHE
MPEBPALEHUS TOJIyOJa, IUKIIONEHTAaHa, METWILUKIONEHTaHa U H-TeKcaHa B
YCIOBUAX KaTaIUTUYECKOTO Mupoau3a B mnpucyrcteun BK-meonutoB wu
BBISIBJICHHME BKJIJ[a 3TUX YIJIEBOJAOPOJIOB B 00pa30BaHUHU LEIEBBIX MPOTYKTOB.

JKCNepPUMEHTAIBHASA YaCTh

B kauecTBe MCXOAHOTO HCHOJIB30BAIU BBICOKOKPEMHE3EMHBIN IE€OIHUT
tuna [IBM ¢ monsaBIM oTHOMIEHHEM S10;:Al,05=33.

JlekaTHOHMPOBAaHUE IIEOJIUTA MPOBOJWIM TPEXKPAaTHOH 00pabOoTKOi
pacTBOpPOM HHUTpaTa aMMOHHS C TIOCIEIYIOUIMM MPOMBIBAHUEM, CYIIKOH IPH
120°C u pas3iioKeHueM aMMOHUNHHOW (HOpMBI IpH 550°C B Teuenne 4u s
nepeBoaa B H-dopmy nieonura [7,9].

B kadecTBe ChIpbs HCNONB30BATIM H-T€KCAH, H-TE€NTaH, TOJYOJ, IHKIO-
MEHTaH, METWIIHUKIIONECHTaH, IUKIOTeKCAaH W METHJIIHMKIOTEKCAaH MapKu
«XY». TepmokaranuTHueckoe NpeBpallleHHe YTIIEBOJOPOJIOB MPOBOJIWIN Ha
YCTaHOBKE B TIPOTOYHOM YCTaHOBKE CO CTAIMOHAPHBIM CJIOEM Kartanu3aropa (4
cM’). Omprthl mpoBoaua 1ipu Temmepatype 650°C ¢ 06BEMHON CKOPOCTHIO
mofadn Chipbst 2 9. IIPOXYKTHI PEAKIMH aHAIW3HPOBAIMA XPOMATOTPa-
(ugeckum metogoMm [9].

Pe3yabTaThl M X 00CyKIeHUeE.

JlaHHBIE TEPMOKATATUTHYECKUX MPEBPAIICHU MOKA3bIBAIOT, YTO B COC-
TaBe HU3KOKAUYECTBEHHBIX OCH3MHOBBIX ()pakiMii Kpome MmapauHOBBIX YIJIe-
BOJIOPOZIOB B 3HAYMUTEILHOM KOJIMYECTBE COJEpKaTcsi Ha(TEHOBbIE U B
HE3HAUYUTEIbHOM KOJIMYECTBE ApOMATUUYECKUE YTIIEBOJOPOIbI.

C menbio BBISBIEHUS BKJIaJa OTIAEIBHBIX KJIACCOB YTJIEBOJIOPOIOB B 00-
pa30BaHUM IIENIEBLIX MPOIYKTOB U MEXaHU3Ma UX MPEBPAIICHUS ObLIO U3YYEHO
MpeBpaIieHne H-TenTaHa, TOJyoJia, METHIIMKIONICHTaHa W IMKJIOMCHTaHa Ha
H-nmenracume mpu 650°C 1 00bEMHOI CKOPOCTH TOJIAYN CHIPhS 29! Jlanusie o
TEPMOKATATUTHICCKOMY TMPEBPAIICHUIO OTEIBHBIX KJIACCOB YTJIEBOIOPOIOB
MpUBEICHBI B TA0JIHUIIE.
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Ta0muma
TepmokaTanuTuyeckoe MpeBpalleHne yriieBoaopoaon

Ha H-¢popme nenracuia
COI[ep)KaHI/Ie AJIKCHOB B I'a3c,

Y *
Yexosbii Beixon, mac. % vac.% Conepxanne APY B KIT
YPIEBOLOPOR | o | s | Kokea CH, | CH, C,H | 2C,— | bens | Tomyo | Kewio | Otun6 | APY
g | C4 [ om | a1 | emon | Co—Cy

Tomyon | 79 | 852 | 69 | 7.0 | 88 | 2,01 | 180 |33.1]| 429 | 198 | 09 | 33
Iuxonenran | 59,4 | 34,3 33 164 | 282 | 69 | 51,5 | 69 | 194 | 18,1 29 2,8
Lntorekcan | 61,2 352 | 3,6 | 188 | 299 | 72 | 559 | 89 | 219 | 225 | 24 | 24
Mer::f;ﬂmo“ 575( 388 | 37 | 17,7 | 283 | 74 | 534 | 7.8 | 20,1 | 192 | 34 3,1

Horexcan | 71,8 | 264 | 38 | 238 | 26,1 | 96 | 59,5 | 23,8 | 294 | 159 | 3.1 2.9

Horemran | 71,8 | 242 | 40 | 219 | 272 | 9.1 | 582 | 234 31,6 | 168 | 36 | 30

BunHO, 9TO TIpW TMpeBpalleHWd TOJyoJia HAOJFOJaeTCs HauMEHbBIIee
razooOpazoBanue. Breixon rasza cocraBmsier Bcero 7,9 mac.%. Coxpepkanwue
KOKCa Ha TTOBEPXHOCTH KaTajm3aTtopa cocTaBisieT 6,9 mac.%. Beixon xuakux
MPOAYKTOB cocTaBnseT 85 mac.%. IIpu 3TOM B cocTaBe KUAKUX MPOTYKTOB
conepxutcs 33,1 mac.% 6enszoina, 20,7 mac.% apoMaTHUECKUX YTJIEBOIOPOIOB
Cs u 3,3 mac. % APY Co-1;. CocTaB XKHAKUX NPOAYKTOB YKA3bIBAET, UTO
TOJIyoJ 1 Ha H-meHTacwmite moasepraeTcs TUCIpONOPIIUOHUPOBAHMIO, JICATKHIIHI-
POBaHMIO, TPAHCATKUIUPOBAHUIO, a TaKKe KOHACHCAMU O00Opa3yromIerocs
OcH3oya. B pe3ynmpraTe peakiuu KOHJEHCAIMHM TPH TPEBPANICHHH TOJIYO0JIa
KOKcooOpa3oBaHUE MPOUCXOIUT O0JIee MHTEHCUBHO, YTO MPUBOIUT K OBICTPOIA
JIe3aKTHBAIIMH KaTaJTu3aTopa.

[Ipu mpeBpaimieHnyn HapTEHOBBIX YIIEBOAOPOAOB, KaK M B CIydyae H-
refnTaHa ¥ H-TeKCaHa 0o0pa3yeTcss cMech aau(paTHISCKHX W apOMATHYCCKUX
yraeBo1opoaoB. Hanbompimii BEIXO ra3a HaOII01aeTCsl PH MPEBPAIleHUH H-
reKcaHa W H-renTtaHa u coctasisieT 68,6-71,8 mac.%. [Ipu npeBpamennn Had-
TEHOBBIX YIJIEBOJOPOAOB BBIXOJ raza coctasiseT 61,2-62,4 mac.%. Coaepxa-
Hue ankeHoB C,-C4 B raze mpu npeBparnieHuu H-napaduHoB (58,2-59,5 mac.%)
HECKOJIBKO BBIIIIE, YeM MpH MpeBpamienun HadpTeHos (51,5-55,9 mac.%).

[Ipu mpeBpameHnn H-apa@UHOBBIX M H-HA(TEHOBBIX YTIJIEBOJOPOJIOB
Hapsay ¢ OeH30ioM oOpa3yercs 3HAYMTETbHOE KOJTUYECTBO TONYyOJa, KCH-
JIOJIOB M HE3HAUNUTEIILHOE KOJINUeCTBO dTiioeH301a U APY Co-1;.

ConeprxkaHue KOKca MPUMEPHO OJMHAKOBO U cocTasisieT 3,3 - 4,0 mac.%.
ITo cocTaBy M COOTHOIIIEHUIO 0OPA3YIOMIMXCS MTPOIYKTOB MIPH MPEBPAIICHUH H-
napauHOBBIX ¥ HA()TEHOBBIX YIIIEBOJOPOJIOB MOKHO MMOJIaraTh, YTO Haubosee
BEPOSITHBIM SIBIIICTCS ITyTh OOpa30BaHUSI apOMATHICCKUX YIIIEBOIOPOJIOB Ye-
pe3 CTaauio MPeABAPUTETHHOTO KPEKUHTa HCXOIHBIX YrieBoaopoaoB. Cormac-
HO BBICKa3aHHOMY MHEHUIO [7], TaKHe yrIeBOJIOPOIbl KaK METHIIIHKIIOTEKCaH
Y IUKJIONIEHTaH, MPOMyIleHHbIe Haa H-eHTacunoM B MACHTUYHBIX YCIOBUSX,
JOJKHBI JIaTh TPUMEPHO OJMHAKOBBIA COCTAB MPOAYKTOB peakiuu. HanpoTus,
B Cllydae AETUAPUPOBAHUS METHIIUKIOTEKCaHa JTOJDKEH IMOJYYUThCS, TIIaB-
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HBIM 00pa3oM, TOJIyOJI, a MUKJIONICHTAH He JOJDKCH MPEeBpalaThCsl B apoMaTH-
YeCKHe YIJIeBo1opobl. OTHAKO M3 JIAHHBIX TAOJIMIIBI BHJIHO, YTO 00a YIJIEBO-
JI0poJia 3a CUET KPEKUHTa ¥ apOMaTH3aIlluu 00pa3yroT HICHTUYHBIE IO COCTaBY
npoaykThl. [lodydeHHbIE pe3yabTaThl IOKa3bIBAIOT, YTO apoMaTH3alus aj-
KaHOB W IIMKJIAHOB MPOTEKAIOT MPEUMYIIESCTBEHHO Yepe3 CTaJUI0 KPEKUHTA C
MIPOMEXKYTOYHBIM 00pa30BaHUEM JIETKUX AIKAHOB U JIKEHOB.

Takum oOpa3zom, ankenbl C,-C4 00pa3yroTcst 3a c4E€T KpeKuHra napadu-
HOBBIX M Ha(TCHOBBIX YIJICBOJOPOJIOB, a apOMATHYECKUE YIJIECBOAOPOJIBI B
OCHOBHOM TIOJIBEPTAIOTCS JTUCIIPOITOPITMOHUPOBAHHIO, TPAHCAIKIIIMPOBAHHUIO,
JEAKUIIMPOBaHUIO U KoHAeHcanuu ¢ oopazoBanueM APY Cq-Cs 1 Coy
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PENTASIL TiPLi SEOLITIN H-FORMASININ iSTIRAKINDA
KARBOHIDROGENLORIN TERMOKATALITIK CEVRILMOSININ
QANUNAUYGUNLUQLARI

S.S.DADASEVA, N.F.OHMODOVA, E.i.OHM9ODOV, S.E.MOMMODOV
XULASO

Axin tipli qurguda 650°C-do pentasilin H-formas: istirakinda n-parafin (n-heksan, n-
heptan), naften (tsiklopentan, metiltsiklopentan, tsikloheksan) karbohidrogenlorin vo toluolun
termokatalitik ¢evrilmesinin qanunauygunluqlar1 dyronilmisdir. Miosyyon olunmusdur ki, C,-
C,alkenlar n-parafin va naften karbohidrogenlorin hesabina amale galir. Bu karbohidrogenlarin
pargalanmas1 aromatik karbohidrogenlorin amalagalmasi ilo do miisahide olunur. H-pentasilin
istirakinda toluol asason disproporsionlagma, transalkillosma, dealkillosmo vo kondenslogmoyo
maruz qalaraq daha agir aromatik karbohidrogenlor omals gatirir.

Acar sozlor: H-pentasil seoliti, termokatalitik c¢evrilmo, n-heksan, n-heptan,
tsiklopentan, metiltsiklopentan, tsikloheksan, C,-C, alkenlor

REGULARITIES OF THERMOCATALYTIC CONVERSION OF HYDROCARBONS
ON THE H-FORM OF ZEOLITE TYPE PENTASIL

S.S.DADASHEVA, N.F.AKHMEDOVA, E.I.AKHMEDOV, S EMAMEDOV

SUMMARY

The regularities of thermocatalytic conversion of n-paraffinic (n-hexane, n-heptane),
naphthenic (cyclopentane, methylcyclopentane, cyclohexane) hydrocarbons and toluene in the
presence of the H-form of pentasil were studied in a flow-through unit at 650°C.

It was found that alkenes C,-C4 are formed due to the cracking of n-paraffinic and
naphthenic hydrocarbons. The cracking of these hydrocarbons is also accompanied by the
formation of aromatic hydrocarbons. In the presence of H-pentasil, toluene mainly undergoes
disproportionation, transalkylation, dealkylation, and condensation with the formation of
heavier aromatic hydrocarbons.

Key words: zeolite of the H-pentasil type, thermocatalytic transformation, n-hexane, n-
heptane, cyclopentane, cyclohexane, methylcyclopentane, toluene, alkenes C,-C,.
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Ilpogeden ckpunune cpedu 18 Konouutl, U30IUPOBAHHBIX U3 4 006paA3Y08 cvlipa no
svisgnenuto MKB ¢ npomeonumuueckou axmueHocmuio. bwinu uszonuposansvt 5 wmamma,
obnaoaowue uckomou axmusrocmoio. Ocywecmenena npeosapumenvHas UOeHMupUKayis
Haubonee akmugnozo wmamma b4 no mopgodusuonocuueckum u OUOXUMULECKUM NPUSHAKAM
u evisicneno, umo on omnocumcs eudy Enterococcus faecalis. Hszyuena npomeosumuueckas
akmugnocmy gvldenennvix wmammoé MKDE 6 ycnosusax nekonmpoaupyemozo suauenus pH
cpedvl 8 nacmepusoeanHom moioxe. Yemanoeneno, umo wmamm Enterococcus faecalis 54
obaadaem 8vlCOKOU (hepMmeHmamueHol aKMUSHOCMbBIO.

Kiawuesbie ciaoBa: Mosounokucisie Oaktepuu, mporeoius, Enterococcus faecalis,
00pasipl chlpa

MKB obecrieunBaroT MEKPOOHOIOTHYECKYIO OE30MaCHOCTh U Pa3BUTHE
TEXHOJIOTHYECKUX, TMUTATCIIbHBIX U OPTaHOJCNTHYECKUX CBOMCTB (DepMEHTH-
POBaHHBIX MPOIYKTOB, 3a CUET MPOAYKLIHU pPsia META0OIUTOB U Pa3IUYHBIX
(hepMEeHTOB, B TOM YHCIIE TPOTCOTUTHIECKUX [4, 6].

[TpoTeonus cunTaeTcsi OTHUM U3 CaMBIX BXKHBIX OMOXUMUYECKUX TIPO-
1IECCOB B MPOU3BOJACTBE MHOTHX KHCJIOMOJOYHBIX MPOAYKTOB. CIOCOOHOCTH
CEKpPETHPOBATh BHEKIETOYHBIC MPOTEa3bl SBISETCS OYECHb BaKHOH OCOOCH-
HocThio MKB. DT npoteassl ruiponu3yroT 0esku Moioka, ooecnieunBas MKb
AMUHOKHUCIIOTaMH, HE0OXOTUMBIMHU I pocTa. [IpoTeonn3 oka3bIBaeT MOTOKH-
TEJIhHOE BJIIMSHUE Ha MPOIECC YCBOSEMOCTH MOJIOKA M TIOBBINIAET MUTATEINIb-
HYIO LICHHOCTh KOHEYHOTO MOJIOYHOI'O MPOyKTa. MI3BECTHO, UTO MPOTEOIUTHU-
yeckas cucreMa MKbB pacmenisier 6enku MoJIOKa |, CI€I0BAaTEIbHO, BIUSET
Ha TEKCTYpPY, BKYC M apOMaTUYECKHUE CBOMCTBA KUCIOMOJOUYHBIX MPOIYKTOB [1,
3,4].
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Crnenyer Takxe MOAYEPKHYTh, UTO PsAJl OEIKOB MOJIOKA BBI3BIBAIOT all-
JIEPrU4ecKre peakln, YTO CBA3aHO C HAIMYUEM B UX CTPYKTYpPE aJUIEPIe€HHBIX
snutonoB. MKDB ¢ ycroilunBoil nmpoTeoMTUYECKON aKTUBHOCTBIO, CIIOCOOHBI
CHW)KAThb AJUIEPIEHHOCTb KHCJIOMOJIOYHBIX IPOAYKTOB U IPEACTABIAIOT
OOJIBIITION MHTEPEC TSl MOJIOYHOW MTPOMBILIIEHHOCTH [5, 7, 9].

Ilenbto Hacrosiedt paboThl SIBISJIOCH BBLAETICHHE M3 00pas3loB Tpa-
JUIMOHHBIX CBIPHBIX M3/ETUIl MOJIOYHOKHCIBIX OakTepuil, 00agatonmx mpo-
TEOJUTUYECKOW aKTUBHOCTBIO, U M3ydeHue BIMsHMS pH cpelnpl Ha nMckoMoi
AKTUBHOCTH U30JMPOBAHHBIX IIITAMMOB.

Martepuaabl 1 MEeTOABI
Yetbipe oOpasma cbipa, MPUTOTOBICHHBIE B JOMAITHUX YCIOBUSX IO
TPAIUIIMOHHON TEXHOJOTHH, OBUIM HCIIOJIb30BAaHBI B KAa4eCTBE HCTOYHHKOB
MKB. OOpasiibl KUCIOMOJIOYHBIX MPOIYKTOB ObUIM MPUOOPETEHBI U3 pa3iny-
HBIX HACEJICHHBIX MMYHKTOB B OKPECTHOCTAX T. baky (Tabm. 1).

Tao0mmma 1
3K3eMl’[.]Iﬂpl>I CBIPHBIX H3IleJ'[HI7[, HCIOJIB30BAHHBIX B HCCJICI0BAHUU
Hacenensslil myHKT Omnucanune obpasua KonnuecTBo 2K3eMILIsIpoB

lana OeTIbIi, TBEP.IBIN, KOPOBHE MOJIOKO 1
Entite JKEIITOBATBIN, ITOJTYTBEP/IbIH, KOPOBbE

MOJIOKO 1

Hosxanbl [I0JIyTBEP/Ibli, KOPOBbE MOJIOKO 1

Caxun JKEJTBIN, TBEPAbIHA, OBEUBE MOJIOKO 1

OOpa3s1bl BRIIIEONUCAHHBIX 3K3EMIUIIPOB CHIPOB COOMPANIN B CTEPUIIb-
HbI€ MJIACTUKOBBIE KOHTEHHEPHI U TPAHCIIOPTUPOBAIH B TaOOPATOPHIO.

Ckpunune u evidenenue npomeorumudeckux wmammos MKBE. Ckpu-
HUHT NPOBOAWINA HENOCPEACTBEHHO M3 MOJOYHOrO mpoxaykra. Jljist storo 2 r
KaX/10ro oOpasiia MOJIOYHOTO MPOAYKTa rOMOreHu3upoBaiu B 2 mi 2% (1o
Macce Ha 00beM) pacTBOpa TpUHATpU LUTpaTa U 3aTeM | I romoreHara pas-
6asnsun B pusnonorndyeckom pacteope (0.85% NaCl) ¢ mocneayromumm aecs-
TUKpaTHBIM pa30aBieHHEeM. 3aTeM M3 pa3IUYHbIX CTeNeHel pa30aBieHus Je-
namu BbiceB (1 mur) Ha yamku [lerpu, Kyna npenBapuTenbHO HaauBamy 18 mi
arapuzoBaHHoM (1.5%) MRS unu M17 cpenbl 1 2 M1 06€3:)KMPEHHOTO MOJIOKA.
Yawku Ilerpu xynpruBupoBanu 48 u mpu temneparype 37 °C. Kononun,
MPOAYLHPYIONIME 30HBI MPOCBETIIEHUSI Ha MOBEPXHOCTU MOJIOKO-cpena Obuin
MEPBUYHO UAEHTH(PULIUPOBAHBI KaK MPOAYLIEHTHI TPOTEOIUTUIECKUX SH3UMOB.

Denomunuueckyro uoenmuguxayuio 1aKTOOAMLT IPOBOJWIN 110 Me-
toxy Sharpe [12], a 3HTEpOKOKKOB MpOBOIMIN 110 MeTony Murray et.al (2003)
[10].

Jist uzyuenus npomeosumudeckol akmueHOCmu npu pocme 8 MOloKe
CBeXHE KyiabTyphl uccienyembix mrammoB MKDB unokymupoBamu (5 %) B
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00€3KUpPEeH0e MOJIOKO NIl MHIAYKIMM MPOTEOJUTHYECKUX SH3UMOB. Hamuuue
THJIpoNIn3a OENKOB MOJIOKA MPOBEPSUIM MPU MOMOIIbI0 AekTpodopesa B 12%
SDS-TTAAT.

C uenvto uzyvenus emusHue pH ma npomeorumuueckyro akmueHOCHb
M30JINPOBAaHHBIX IITAMMOB KJIETOYHBIE CYCIIEH3MM Hpurotosum B 100 MM
tdocdatnslii Oydep ¢ paznuunsiMu 3HaueHussME pH (5.4, 5.7, 6.0, 6.5, 7.2 and 8.0)
1 3aT€M CMECh KJIETOK ¢ cyOcTpaToM HHKyOupoBaimu nipu Temreparype 37°C.

CyrnepHaTaHT NMPOBEPSUIN Ha HATWYKME CTETIEHU TUAPOIIN3a MPU ITOMOLIH
SDS-ITAAT snextpodopesa ¢ koHLEeHTpalue akpuiamuiaa 12% mnpoBoaniau
no merony Laemmli (1970) [8].

Pe3yabTaThl M MX 00Cy:KIEeHUE
Konnexkuust u3 24 uzonstoB MKb Oblna BbigeneHa U3 TpaaUIIHOHHBIX
chIpHBIX 00pa3ioB (Tabnuua 2). Kak BUAHO W3 TaOIUIIBI, U30IATHI ObUIM TO-
JTYYEHBI U3 CBIPOB, MPHOOPETEHHBIX U3 4 HACEICHHBIX ITYHKTOB OKPECTHOCTH T.
baky. 13 kaxxoro myHKTa ObLII BBIOpaH 110 OAHOMY 00pasily chipa.

Tabmuma 2
IK3eMILISIPBI CHIPOB, NPUOOPETEHHBIX U3 PA3JIMUYHBIX HACEJTEHHBIX
NYHKTOB OKpecTHOCTH I'. Baky u BbiiesieHHbIe W3 HUX U301l MKB

Hacenennsiii mynkr | Onucanue obpasna Konnuectso Konnuectso nzonaros MKb
SK3EMILIPOB Bauusist Koxkku
OeIbIi, TBEPIBIA 1 2 3
I‘ana 2 pz[ b
KOPOBBE MOJIOKO
JKEJITOBATHIH, 1 1 2
bune HIOJIyTBEPAbIH,
KOPOBBE MOJIOKO
MOy TBEPIbII 1 4 1
Hosxanbl YTBEPARIH,
KOPOBBE MOJIOKO
SKEJITBIN, TBEpIbIi 1 2 3
Caxmn » TBCPJLIH,
OBEYBE MOJIOKO
Bcero
4 4 4 9 9

CHauana CKpUHHHT TPOBOJWJICS TPU TIOMOIIM MOJIOKO-arapHOM Tex-
HUKH HETIOCPEACTBEHHO U3 4 3K3eMIUIIPOB MOJIOUYHBIX MPOAYKTOB. Mcronb3ys
JTAHHBI METOJ OBLJIO TOJIYYEHO S5 M30JISITOB, KOTOPhIE 00pPa30BBIBAIM YETKHE
30HBI IIPOCBETJICHUS, YKa3bIBAIOIIKE HA HAJIMYME THAPOJIU3A B CIOE arapuso-
BaHHOTO MOJIOKA. Pe3ysnbpTaThl, HaOIOMaeMble MPU HCIOJb30BAaHUU JTAHHOTO
METO0/1a, IPeACTaBICHbI HA puC. 1.
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Puc. 1. CxpuHuHT TpoTea3a-mo3uTUBHBIX H30ys1ToB MKbB mpu momomu Mojaoxo-
arapHoii texHuku. Yamka [leTpw, MHOKyIHpOBaHHAs PA3IUIHBIMUA CEPUIHBIMU pa3daBiie-
HUSIMH 9K3EMITIIPOB MOJIOYHBIX ITPOIYKTOB

[Tonmy4yeHHBIE N30JIATHI OBUTH MTPEIBAPUTEIBHO HACHTH(DUITPOBAHBI KaK
MIPOYLIEHTHI TPOTEOIUTUIECKUX (DEPMEHTOB.

Takum 00pa3om, pe3ysbTaThl CKpUHUHTA 18 KOJIOHMIA, N30TMPOBAHHBIX
3 4 00pa3loB KHUCIOMOJOYHBIX MPOAYKTOB, MOKa3aldH, 4TO 5 W3 HHUX O0-
JIJAI0T MPOTEOIUTUYECKON aKTUBHOCTBIO.

Jlnst nanpHEHIUX UCCIe0BaHUN MBI BRIOpAN OJIMH aKTUBHBIN IITaMM,
M30JIMPOBAHHBIN ChIpHOTO 00pa3na buuHe m obOo3naumnu kak b4. Jlns mox-
TBEPKJICHUS MMPOTEOIUTUIECKON aKTUBHOCTH b4, ero kynbTypa ObLla MHOKY-
JMpOBaHa B 00€3KUPEHHOE TacTepu3oBaHHOE MOJIOKO. [Tocne 24 4 nukyOanun
npu temmeparype 37 °C, obpasen hpepMEHTHPOBAHHOTO MOJIOKA aHAIU3UPO-
Banu nipu oMot SDS-ITAAT . [loydeHHast 3umMorpaMmma oTpa)keHa Ha puc.2.

K b4

Os;-KasemH —»

Ogo- KAa3euH —

B- KasenH  -—m
—

BJIT —
ANA —=

Puc. 2. SDS-ITAAT ananu3 00€3KUPEHHOTO ITACTEPU30BAHHOTO MOJIOKA, HHOKYJIMPOBAHHOTO
cycnensuei mramma b4: K-xoHTponsHbIi BapuanTt, b4-BapuaHT B mpucyTcTBHE mTamMMa B4
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Kak crnenyer w3 3uMorpaMmsl, M30JMpPOBaHHbIM wmTaMMm b4 ruapo-
JU30BAJ C PA3IMYHON HHTEHCUBHOCTBIO Og)-, Os>- U B-Ka3eHHBI, @ TAKXKe [-JIaK-
torno0ynuH (BJII') monoka. Ilpu sTom, ruaponus a-nakroanboymuna (AJIA)
ObUI BBIpaXkeH c1ado.

Crnenyrormiasi cepusi IKCIIEPUMEHTOB Obll1a MOCBAIICHA (PEHOTUITHYECKOM
uaeHTuGuKanuu mramma b4. PesynbraTsl 3TUX MCCIEI0BaHUM CYyMMUPOBAHbI
B Tabi. 3. u 4.

ITo sTiMm Tabmiiam mramm b4 otHOcsTes k By Enterococcus faecalis.

V3yueHne NPOTEONMTHUECKOW AaKTHBHOCTH BBIJICTICHHBIX IITAMMOB
MKB B ycioBUsSIX HEKOHTPOJIMpPYeMOro 3HadeHus pH cpeasl ¥ MpH HCHONb-
30BaHUHU B KauecTBE cyOCTpaTa MacTepU30BAHHOTO MOJIOKA MOKAa3ajlo HalW4He
BBICOKOM (hepMEHTAaTMBHOI aKTHBHOCTH JJIsl JJaHHOTO InTamma poja Entero-
COCCuUs.

Tabmuna 3
Mopdosornyeckne u pu3HoJI0rH4ecKue cpoiictea mramma b4
CBoiicTBa b4 CBoiicTBa b4
I'pamm-TecT + Poct npu 15°C +
Karanaza-tect - Poct npu 45°C +
Okcniaza-Tect - Poct npu pH9,6 -
Mopdo. KIeTkn KOKKH Poct B 6,5% NaCl +
TToaBMXHOCTH - CBepT. MOJIOKa +
Ilpumeuanue: « +, -» - NOJOKUTEIbHBIE M OTPUIATEIILHBIC PEAKIIHN
Tabmuma 4

CrnexTp cnenuduyecKux norpedaseMbIX HCTOYHMKOB JHEPTUH M POCTa U
HEKOTOpble (PeHOTHNHYECKHE NPU3HAKH U30JIHPOBAHHBIX IITAMMOB

IHITammBbl denoTunuueckue IMPpU3HAKN
IMAH (COP |API" |APA |CBT PA® [TDJI [IJUK IWUT' [CAX [[IBK MITI*
b4 + - + - + - + - - + + -

Ilpumeuanue: Coxpamenust u cumsonsl: MAH-mannoza, COP-cop6oza, APT-aprunun, APA-
apabunoza, CBbT-copbuton, PAD-papdunoza, TIJI- 0.04% tommyput, IIJIK-
noaBmwkHOCTh, [INI'-00pazoBanne murmenrta, CAX-caxaposa, [IBK-mmpysat, MITI-
MeTHII-/]-TmoKonmupano3a. “+” - MO3UTUBHBIC PEAKIHH, “-* — HeTaTHBHbIC PEAKIINN

B pesynbpTare MHOTOYHMCIIEHHBIX MCCIEI0BAaHUN OBLIO YCTAaHOBIIEHO,
4TO MPOTEO0JIN3 OEIKOB MOJIOKA MPOLIECC MHOTOTPAHHBINA U 3aBUCUT OT MHOTHUX
(aktopoB cpenbl. OH 3aBUCUT OT JUIMTEIbHOCTU (pepmeHTanuu, pH cpeas u
MHOTHX Apyrux ¢akropoB. K Takum (akTopoM OTHOCHUTCS €Ille M YyBCTBH-
TEIbHOCTh MPOTEA3HOW CHUCTEMBbI H30JMPOBAHHBIX IITAMMOB OT OEJIKOBBIX
¢bpaxuuit mosoka [3, 5-6, 9, 11].

Takum 00pa3oM, MPOBEIeH CKPUHUHT cpeau 18 KOIoHMMN, U30IMpOBaH-
HBIX U3 4 00pasuoB ceipa no BeisiBieHHt0o MKbB ¢ nporeonutuueckoil akTuB-
HOCTBI0. bBITH M301MpoBaHkl 5 mTaMMa, 00J1aJal0IIe HCKOMOM aKTUBHOCTBIO.
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OcymiecTBiieHa TpeABapUTENIbHAS HWACHTU(UKAIMSA HanboJIee aKTHBHOTO
mramma b4 no mopdodusznonornyeckuM M OMOXMMUYECKUM MpPU3HAKAM M
BBISICHEHO, YTO OH OTHOCHTCS Buay Enterococcus faecalis. M3yuena nporeosu-
THYECKass aKTUBHOCTh BbIACICHHBIX ImTaMMOB MKB B ycloBHSX HEKOHTpO-
naupyemoro 3HaueHus pH cpenbl B macTepU30BAHHOM MOJIOKE. Y CTaHOBJICHO,
gyro mrTamMMm Enterococcus faecalis b4 oGmamaer BBICOKOH (epMEHTaTUBHOMN
AKTHBHOCTBIO.
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EV SORAITINDO HAZIRLANMIS PENDIiR NUMUNOLORINDON iZOLO EDILMI$
SUD TURSUSU BAKTERIiYALARININ PROTEOLITIK FOALLIGI

R.F.SUKUROVA, A.Z.HOSONOVA,
L.M.HACIYEVA, V.S.NOZORLI, S.Q.GULOHMADOV

XULASO
4 pendir nlimunssindon izolo edilmis 18 koloniya arasinda proteolitik foalliga malik
STB tapmaq iisiin skrininq hoyata kecirilmisdir. Miivafiq foalliga malik 5 stam ayird edil-

misdir. Homin stamlar arasinda on foal B4 stammin ilkin identifikasiyasi hoyata kegirilmis vo
onun Enterococcus faecalis noviino aid olmast miioyyon edilmisdir. Miihitin noazarat olun-
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mayan pH soraitinds pasterizo olunmus siidds onun proteolitik foallig1 6yrenilmisdir. Miioyyan
edilmisdir ki, Enterococcus faecalis b4 yiiksok fermentativ foalliga malikdir.

Acar sozlor: Sid tursusu bakteriyalari, proteoliz, Enterococcus faecalis, pendir
niimunalari

PROTEOLYTIC ACTIVITY OF LACTIC ACID BACTERIA ISOLATED FROM
HOME CHEESE SAMPLES

R.F.SHUKUROVA, A.Z.HASANOVA,
L.M.HAJIYEVA, V.Sh.NAZARLI, S.Q.GULAHMADOV

SUMMARY

Screening was conducted among 18 colonies isolated from 4 samples of cheese to de-
tect lactic acid bacteria with proteolytic activity. 5 strains with desired activity were isolated.
Preliminary identification of the most active strain of b4 is carried out by morphophysiological
and biochemical features and it has been found out that it belongs to the species Enterococcus
faecalis. Proteolytic activity of isolated strains of LAB under conditions of uncontrolled pH of
medium in pasteurized milk is studied. Enterococcus faecalis b4 strain has been found to have
high enzymatic activity.

Keywords: Lactic acid bacteria, proteolysis, Enterococcus faecalis, cheese samples
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Azarbaycan Respublikasimin arazisinda, adaptasiya etmok bacarigi yiiksak olan, Xazor
nazikbarmaq gekkonunun T. c.caspius (Eichwald, 1831) vo T. c.insularis (Akhmedow et
Szczerbak 1978) adli iki yarimnévii maskunlasmisdir. Osason Abseron arxipelaqinin Volf adast
Vo gonsu adalarinda askar edilmis T. c.insularis yarimnoviiniin morfoloji va histoloji qurulusu
digar arazilordo yasayan T. c.caspius yarimnoviindan nisbaton farglonir. Miayyon olunmusdur
ki, Tenuidactylus caspius (Eichwald, 1831) néviindo metafaza xromosomlarinin sayr 2n=38
odaddir. Miisahido etdiyimiz xromosomlarm hamist akrosentrik vo ya subnetasentrik tipli
olmusdur. Erkak va disi fardlarda olan xromosomlarin heg birinda forglilik (heteromorf cinsi
xromosom) miayyan edilmayib. Xazar nazikbarmaq gekkonunun badaninda olan an agir organ
daridir. T. c.caspius yarimnéviinda bu organ badan kitlasinin tagriban 14%-ni, T. c.insularis
yarimnoviinda 1So 17%-ni togkil edir. Darinin derma gatinda kollagen liflorla dolu sumikli
osteodermlor miisahido olunur. Bu osteodermlor T. c.caspius yarmimnéviinda daha aydin
miisahida olunur, lakin danizkanar: sahil zonasinda va adalarda rast golinon T. c.insularis
yarimnéviinda osteodermlar ¢ox zayif segilir. Sari rongli yag toplayan hiiceyralor T. c.insularis
yarimnéviinda Vo terrariumda saxladigimiz yash T. c.caspius yarimnoviinda ¢ox miisahida
olunur. Bu hiiceyralarin icorisinda nlivao membrana dogru sixilmis va iri yag damlast miisahido
olunur. Mart ayimin ikinci yarisinda aragdirdigumiz gekkonlarda sart rongli va gahva rangina
calan yag toplayan hiiceyralor olmur. Bu huceyralorin avazina ¢ox az miqgdarda lipoblast
hiiceyralori rast galinir.

Acar sozlar: xozor nazikbarmaq gekkonu, histoloji qurulus, metafaza xromosomu,
hiiceyra formasi, kollogen liflar, lipoblast hiiceyralori

Xozor nazikbarmaq gekkonu Azorbaycan Respublikasinin yarimsohra
orazilorindas, demak olar ki, hor yerds yayilmisdir. Bu orazilords sigmacaginin
olmasi yetorlidir ki, bu kortonkolo homin oraziys uygunlasib orada yasasin.
Xazor nazikbarmaq gekkonlar1 si@inacagindan c¢ox konarlagsmir vo sigina-
cagmin yaxinliginda ov edir. Adaptasiya etmok qabiliyyati ¢ox yliksak olan bu
kortonksloni qaya vo daslar iizorindos yasayan populyasiyalarindan basqa
qumsalliglarda, adalarda birqodor forqli morfoloji xiisusiyyatloro malik
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populyasiyalar1 da var. Azorbaycan orazisindo xozor nazikbarmaq gekkonunun
T.c.caspius (Eichwald, 1831) vo T.c.insularis (Akhmedow et Szczerbak 1978)
adli iki yarimnovii maskunlagmisdir (Axmenos, 1988). Osason Abseron arxi-
pelaqinin Volf adasi vo qonsu adalarinda askar edilmis T.c.insularis yarimno-
viiniin morfoloji vo histoloji qurulusu digor orazilordo yasayan T.C.caspius
yarimnoviindan nisbaton forqlonir. Xozaor nazikbarmaq gekkonu urbanizasiyaya
moruz qalmis orazilords sinantroplagmis populyasiyalart (Nocofov, 2014)
coxdur (sokil 1).

| ST C-
Sok. 1. Adaptasiya gabiliyyati yiiksok olan
Xazar nazikbarmaq gekkonunun sinantroplasmis populyasiyalarinin bir niimayandosi

Material vo metodlar

Azarbaycanin Respublikasinin arazisinds yayilan Tenuidactylus caspius
(Eichwald, 1831) noviiniin ekoloji, bioloji xiisusiyyatlorini aragdirmaq, miix-
tolif ndv organlarinin histoloji va sitoloji qurulusunu miigayisoli sokildo dyron-
mok vo metafaza xromosomlarimi tadqiq etmak ii¢ilin igo uygun metodiki vasait-
lordon istifado olunmusdur. Todqiqat islori 2009-2020—ci illordo aparilmisdir.
Bunun ii¢iin Azarbaycan Respublikasinin miixtalif orazilorine ekspedisiyalar
toskil olunmugdur. Kortolonkolslorin tutulmasinda “Qero” tipli vo diritutan to-
lalordon istifads olunmusdur. Talolor diiz xatt {izro 5 metrdon bir diiziiliib. Ba-
donin {imumi vo dorinin nisbi kiitlosi iso aptek torazisindo 0,1 doaqiqglikle
¢okilib.

Histoloji preparatlar hazirlanmasi zamani toxumanin hom uzununa, hom
da kondslonina histoloji kasiklori aparilmis vo mikroskop altinda izlonilmisdir.
Kartonkolonin miixtalif nahiyyslorindon goétiiriilmiis toxumalar parafing fikso
olunub. Histoloji toadqiqatlar sanni mikrotomunda kosilmis vo qalinhigr 7-8
mikron olan preparatlar tizorinds aparilib. Histopreparatlar hemotoksilin-eozin,
Reqoya gora domirli hematoksilinlo, Mallorinin tigqatli metodu vo Gimza bo-
yalar1 ilo ronglonib. Preparatlarin hom uzununa, hom ds enins tosviri aldo
edilib.

Xromosom preparatlart qirmizi stimiik iliyi hiiceyroalorindon hazirlanib.
Preparatlarin hazirlanmasi zamani C.E.Ford vo J.L.Hamertonun modifika-
siyalasdirilmis metodundan istifado olunub. Heyvanin kosilmoyino 1-1,5 saat
qalmis, onun garin bosluguna har 100 q ¢okiys 1 ml hesab1 ils 0,04 %-1i kolxit-
sin mohlulu yeridilib. Oldiiriilmiis heyvandan biid siimiiyii ¢ixarilaraq siimiik
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iliyi gpris vasitasilo KSL-un 0,56 %-1i iliq mahlulu ilo yuyulub. Hiiceyralor 5-7
doqiqo, 37°C temperaturda 2-3 ml kalium-xlor mohlulunda saxlanilaraq, sonra
iso 30 dogiqo miiddotindo +4°C temperatura malik metil spirti ilo sirko tursu-
sunun 3:1 nisbotinde hazirlanmis qarisiqda fiksaj edilib. Fiksator, araliq resus-
penziya va sentrofuqalasdirma ilo iki dofo doyisdirilib. Preparatlar siliso iizo-
rindo damizdirilaraq fiksatorun yandirilmasi Gisulu ilo hazirlanib. Preparatlar,
Himza-Romanovski iisulu ilo azur-eozinlo ronglonib. 100 mq eozin vo 100 mq
azur hor biri ayri-ayriligda 100 ml distillo suyunda hall edilir. Ranglayicinin isi
iiclin lazim olan mohlulu preparatlarin ronglonmosindon ovval hazirlanir.
Bunun ii¢iin 15 ml eozin mahlulu vo 15 ml azur mohlulu gétiiriiliir, tizorino 100
ml-o qoador distillo suyu olavo edilir. Preparatlar asas rongloyicinin is¢i mohlu-
lunda 20-30 doqiqe miiddatindo saxlanilib, sonra distillo suyu ilo yaxalanib
qurudulub. Ronglonmadon sonra qurudulmus preparatlar butil spirti ilo ksilolun
(1:1) qarisigindan vo ndvba ilo 2 dofs ksiloldan kegirilib. Preparatlar sonra butil
spirti ilo ksilolun garisiginda yaxalanib. Preparatlar ksilol olan gablarin hor
birinds 5 doqige saxlanib. Axirinct ksiloldan sonra preparatlar balzama salinib
ortiik stisosi ilo Ortiiliir.

Naticalar va onlarin miizakirasi

Xoazar nazikarmaq gekkonunun badaninds olan on agir orqan doridir. Sa-
quli vaziyyatds yasayan T.c.caspius yarimnoviinds bu organ baden kiitlasinin
togribon  14%-ni, qumluq yerlords iifiqi voziyyotds yasayan T. c.insularis
yarimnoviindo 1s9 17%-ni togkil edir. Gekkonun dorisi, bodoni su itkisinin vo
ultrabondvsoyi stialanmanin qarsisi1 almaqdan qoruyur (Hashimova A.R.
2019). Xozor nazikbarmaq gekkonunun dorisi qurudur vo dorido damarlarin
torkibindon basqa he¢ yerds azolo liflorine rast golinmir. Darinin xarici tobogosi
ektoderma mongoali epidermis vo daxili hissosi iso mezoderma mongoli derma
qatindan omoalo golib (sokil 2). Epidermis vo derma gqatlarmin tomas etdiklori
saho badonin biitlin caholorindo eyni soviyyado olmayib diiz xott boyunca
yerlosmomisdir. Burada dermadan papilla adlanan ¢ixintilar olur ki, epidermis
tabagasina dogru qalxir vo epidermis gabariqliglari ilo i¢-i¢o kecir. Dari xaricdon
buynuzlagmis epidermis gat1 ilo Ortiiliidiir. Bu qat kortonkslods bilavasito xaric
ilo daim qarsiligh tasirds olur.

T

Sak. 2. Xozar nazikarfnadeonun aarisinin‘histoloji qurulusu
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Xazar nazikbarmaq gekkonun epidermis qatinda miixtalif formali tobo-
golor miisahids edilir. Epidermisds qan-damarlart vo sinirlor yoxdur (Alibardi,
2014). Onun on alt tobogoalorindo yerloson hiiceyralor canlidir. Bu hiiceyralor
derma qatinda yerlagon kapilyar damarlardan qidalana bilirler. Epidermisin on alt
gat hiiceyralori eni-uzununa toqribon borabor formali olub, tam bir gat amolo
gatirir. Bu qat1 bazal toboqo adlandirmaq olar. Bazal hiiceyrolor sanki bazal
membran lizarinds oturaraq bir qat amals gatirirlor. Bu hiiceyralor boliinorak A
vo B tipli hiiceyrolor formalagdirirlar. A tipli hiiceyralor yerindo qalib yenidon
mitoz boliinacok gdvdo tipli hiiceyrolordir. B tipli hiiceyralor iso yuxartya dogru
miqrasiya edirlor. Yuxartya dogru qalxan hiiceyrolor niivalori morkazds qalsa da
yastilasirlar, ronglori bir qodor soffaflasir, sitoplazmasia keratin maddosi topla-
nir. Bu hiiceyralor epidermisin alfa hiiceyralar tobagosini omals gotirirlor. Sonra-
k1 qatda orta enlikdo olan mezohiiceyralor yerlosir. Epidermisin on xarici gatinda
tizari qalin buynuz tabaqgesi ilo Ortiilmiis yast1 beta tipli (Alibardi, 2006) epider-
mis olur.

Darinin daxilinds yerloson derma qgatinda gan vo limfa damarlari, sinirlar,
coxlu miqdarda liflor vo pigment hiiceyralori miisahide olunur. Derma epider-
misi hipodermiso baglayan qatdir. Bu tabagodo kollagen liflorlo dolu siimiiklii
osteodermlara do rast golinir. Bu osteodermlor badonin {ist derisinds gabariqlig-
lar soklinds miisahide olunur. Saquli vaziyystdo, divarda yasayan nazikbarmag-
gekkonlarda siimiiklii osteodermlor daha ¢oxdur. Lakin donizkonari sahil zona-
sinda vo adalarda rast golinon gekkonlarda iso osteodermlor ¢ox zoyif inkigaf
edib. Derma qatinda olan, melanositloro bonzor pigmentli hiiceyrolor saquli vo-
ziyyatdo yasayan kortonkalolords tez-tez rast golinir vo bu hiiceyralor qumsal
orazids yasayan nazikbarmaq gekkonlarin pigmentli hiiceyralarina nisbston daha
tiind rongli olurlar.

Hipodermis tobago, dorinin altinda olan fibroblastlardan, yag toplayan
hiiceyralorindon vo makrofaqlardan ibaratdir (Morrison, 1996). Dari altinda yag
toplayan hiiceyralor zoyif inkisaf etmisdir. Bu hiiceyralor mezenxim monsolidir.
Mezenxim hiiceyrolori fibroblastlara vo lipoblastlara ¢evrilir. Bu lipoblastlar
mezenxim hiiceyralorinin yag toplamasindan yaranir. Daha sonra bu mezenxim
hiiceyralori yag topladiqca ¢iximtilart itir yumrulagir. Yumrulagsmis lipoblastlar-
dan yag toplayan hiiceyralor yaranir. Yag toplayan hiiceyralor do 6z novbasindo
gshva rongine ¢alan vo sarimtil yag toxumasi hiiceyralori olmagqla iki formada
olurlar. Payizin sonunda xozaor nazikbarmaq gekkonunda gshvo rongine ¢alan
yag toplayan hiiceyralorin miqdart artir. Bu hiiceyralorin sitoloji analizi gostordi
ki, onlarmn sitoplazmasinda ¢oxlu miqdarda mitoxondrilor var. ©sasaon garin na-
hiyads dari altinda vo bosluq orqanlart otrafinda miisahide olunur. Hesab edirik
ki, orada toplanan lipidlor qis yuxusuna getmis kortonkolo torofindon istifads edi-
lir (Vitt, 2003). Sar1 rangli yag toplayan hiiceyralor T. c.insularis yarimnoviindo
va xiisusi terrariumda saxladigimiz yash T. c.caspius yarimnoviinds ¢ox miisa-
hids olunur. Bu hiiceyralarin igarisinda niilvo membrana dogru sixilmis vo iri yag
damlas1 miisahido olunur. Mart aymm ikinci yarisinda arasdirdigimiz korton-
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kololordo sar1 rongli vo gohva rongina ¢alan yag toplayan hiiceyralor olmur. Bu
hiiceyralorin ovozino ¢ox az miqdarda lipoblast hiiceyralori rast golinir. Hipo-
dermis qati dorinin altinda yerloson organlara baglayan elastik bir gatdir. Bu
qatin elastikliyi imkan verir ki, dari yerlosdiyi orqanin iizerinds siiriisiib yenidon
avvalki vaziyyatina rahat bir sokilde qayida bilsin.

Xozar nazikbarmaq gekkonunun azalo toxumasinin ii¢ qrupu torafimizdon
arasdirilmigdir. Skelet ozololori enins-zolagl ¢izgilor gostoran, torkibinds ¢oxlu
sayda niivasi olan, silindrik quruluslu (Higham, 2010), uzun dostlor sokilindo
gorsonir. Niivolorin bu hiiceyralordo cox olmasi hesab edilir ki, mioblast
hiiceyralorinin birlosmosi sayasindo formalasmisdir amma niivalorin 6zii mitoz
kecira bilir (Nelson, 2001). ©zalonin enins kasiyini mikroskop altinda miisahido
edorkon gorsonir ki, oval formada olan niivelor asasen hiiceyronin periferiya-
sinda, sanki bilavasito sitolemmanin altinda yerlosir. Xozor nazikbarmaq gek-
konunda quyruq nahiyyasinds satellit hiiceyralori (Wiens, 2000) bazal laminalar
arasinda ¢ox ¢otin do olsa miisahido olunur. Bunlar tok niivali iy sokilinds olan
hiiceyralordir. Bu hiiceyralor inaktiv olan mioblast hiiceyroloridir (Hamxados,
2014). Skelet azalolori xaricdon kallogen lifli epimisyumla ortiilii olur. Epimis-
yumdan daxilo dogru bir qodor nazik birloesdirici toxuma uzanir. Daxilo dogru
olan uzantilar azalo qruplarini shats edir. Hor azals lifi bazal lamina va retikulyar
liflar ilo shats olunur (Curtin, 2005). Epimisyumdan daxilo kegon qan damarlari
endomisyumda birlogdirici toxuma arasinda kapilyar tor omala gotirir. Bunu
miisahido etmak {iglin orqandan toxuma gétiiriilmomisdon qabaq qan-damarla-
rinin i¢arisine maye halda olan gel torkibli madds vurulmusdur (sokil 3). Homin
gel formali madds sayesindo toxumada olan oksor kapilyar damarlar tizo ¢ix-
misdir. Kapilyarlarin endoteli kasintisiz tipdedir. Bu hissalords limfa kapilyarlar
da miisahids olunur. Sinirlor do perimisyumun i¢inds olan birlogdirici toxumada
(Fammumon, 2018) saxolonir. Sarkoplazmada kobud sokildo yerlosmis c¢oxlu
qlikogen toramolari do miisahido olunur. Eninazolagh skelet azalo hiiceyrolori
kollogen liflor ilo birlosmis sokildo olur. Uroyin miokardinda da eninozolaqli
qurulus miisahido edilir. Burada hiiceyrolorin osas kiitlosi bir-birina, demak olar
ki, paralel yerlogso do diizensiz goriiniirlor. Uzantilarinin uclari bir-birins yaxin-
lasmis hiiceyrolor interkalyar disklorlo baglanir. Bu disklor yalmiz iirok oze-
losindo miisahida olunur. Urak ozalosi hiiceyralori arasinda olan interkalyar disk-
lor sanki pillokan kimi gdrsonir. Skelet azalolorindon forqli olaraq 1 vo ya 2 odod
olan niivalari hiiceyronin moarkazindo yerloasir. Niivalor zayif boyanir. Yetkin
kartankalolords iirak azolesinde mitoz boliinma olmur. Endomisyumda zangin
kapilyar sobakos var.
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Sok. 3. Qan damar sistemini yaxsi miisahido etmok {iglin
azoloya daxil olan damara maye gel torkibli kiitlo yeridilmis vo Gimza boyasi ilo boyanmisdir

Saya ozololors is1q mikroskopunda baxdigimiz zaman enino zolaglar1 ol-
mayan, konarlar1 nazik orta hissasi enli formali, birniivali hiiceyra qruplarindan
meydana golmigdir. Bu hiiceyralar sanki bir yera yi1gilib hiiceyralorarasi liflorlo
sixlagdirilmus toplulugu xatirladir. Iy sokilinds olan hiiceyralords naziklogmis
hissa digar hiiceyranin qalin sahasinin yaninda olur. Niivasi sarkoplazmanin mar-
kozinds yerloasir. Bu hiiceyralor mitoz boliinma xiisusiyyatini itirmayiblor.

Xazar nazikbarmaq gekkonunun siimiiklori sort oldugu ii¢clin mikrotom
vasitosilo ¢ox c¢otin kosilir. Buna goro siimiiyiin daxili qurulusunu 6yronmok
iiclin etilenediaminatetraasetik maddasinds saxlayaraq minerallardan azad edirik.
Daha sonra mikrotomlar vasitasilo kasilib va boyanir. Stimiiyilin enina kasiyine
boytidiicii cihazlarsiz baxtigimiz zaman xaricdon sort kompak tobaqo, daxildon
159 ¢ox sayda bir-birino agilan bosluglardan ibarst siingori maddo gorsonir. Sii-
miiklori konardan lif vo fibroblastlarla zongin birlesdirici toxuma arasinda yer-
logon stimiikomologatiron hiiceyroalordon omolo golib. Sarpey liflori matriks igo-
risino daxil olub periostu siimilya borkidor. Periostin daxilindo osteoprogenitor
hiiceyralora rast galinir. Kortankalolords biitiin stimiiklorin daxilini endosteumun
formalagdirdig1 toxumalar tobogosi ilo ortiiliir. Stimiiklor, hiiceyralor arasi kiroc-
losmis matriksin igarisindo {ic név siimiik hiiceyralorindon: stimiik matriksindo
lakunar bosluqglarda yerlagon osteositlordon, matriksds iizvi hissolorin sintezini
hoyata keciron osteoblastlardan vo stimiiyii parcalayaraq yenidon formalagmasini
tomin edon ¢oxniivali osteoklastlardan ibarotdir (Garland, 1994). Havers sistemi
(Brittberg, 2016) stimiiklorin daxilinds rahat sokildo gorsonir. Osteositlarlo gan
kapilyarlar1 arasinda maddslor miibadilasi incs silindrik formali olan kanalciglar
vasitosilo tomin olunur (sokil 4).

Xozar nazikbarmaq gekkonunun stimiik iliklori qirmizi va sari stimiik ilik-
lori olmagla iki yers ayrilir. Qirmiz1 stimiik iliyi ganin formali elementlorini
omolo gotirir (Garland 2005), xosarat almis eritrositlorin yox edilmoasi vo he-
moqlobinin par¢alanmasindan yaranan domirin makrofaqlarda toplanmasini to-
min edor. Hesab edirik ki, qurmiz1 siimiik iliyinds yerlogon blast hiiceyralori yal-
niz qan hiiceyralorina deyil hom do digar toxuma hiiceyralorine baslangic vers
bilor. Torafimizdon arxa otrafin bud siimiiyiiniin siingar tobagosindon gétiiriilmiis
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preparatlardan xromosom sayini miioyyan etmokdas istifado edilmisdir. Miioyyon
olunmusdur ki, Tenuidactylus caspius (Eichwald, 1831) noviindo metafaza xro-
mosomlarinin say1 2n=38 adaddir. Miisahids etdiyimiz xromosomlarin hamisi
akrosentrik vo ya submetasentrik tipli olmusdur. Erkoklords vo disi fordlorde
olan xromosomlarin heg¢ birinds forglilik (heteromorf cinsi xromosom) miioy-
yon edilmoyib. ©dobiyyatlarda yazilan cinsi xromosomlarda disi heteroqamet-
liliyi bu noviin fordlarinin heg birinde (WZ) gbérsonmir.

”,lfm‘w.:f o b
A A .” : ) ai_'l' 1

X .'. i| ! ’ AL
“ AR o
Sok. 4. Cox incaldilmis kiirok siimiiyiiniin
Gimza boyasi ilo boyanmasi zamani lakuna vo kanalciglar tiind rongde goérsonir

Hozm kanalinin hamisi, demok olar ki, oxsar histoloji qurulusa malikdir.
Hozm kanali mezenteriya vasitasila qarin divarina birlasir. Hozm kanalinin ok-
sor hissasinin iizori mezotello ortiilii olur. Mezotelin altinda serroz gisa vo ya
adventisiya qisasi yerlosir. Serroz qisa nazik, elastik birlosdirici toxuma qatidir.
Adventasiya qisast yalniz udlagda, qida borusunun modays daxil olan yerindo
va klaoka tizerindo miisahido olunur. ©zals qisas1 6zii do 2 qata ayrilir. Serroz
gisaya torof olan hissodo saya ozololor kanalin uzunu boyunca yerlosiblor.
Hozm kanalinin daxiline yaxin yerlogon saya azalolori sanki holge amolo go-
tirirlor. Bu iki tobaga bir-birindan nazik birlosdirici toxuma qati ilo ayrilir. Bir-
logdirici toxumadan amolo galon qatin igarisinde sinir tellori, gan-damarlar1 vo
limfa damarlar1 gorsonir. Madonin azals gisast digor hozm kanali orqanlarinin
ozalo gisasindan ii¢ qat omoalo gotirmasi ilo forqlonir. ©zalali gisanin altinda
submukoza qat1 yerlosir. Bu qisa elastik liflora oxsayir, ancaq hiiceyrasi az, lif-
lori nisbaton ¢oxdur eyni zamanda sinirlora, gan vo limfa damarlarina vo vozi-
lora do rast golinir. Selikli qisa miixtalif qurulusa malik ii¢ qatdan amalo galib.
Ozolo 16vhosi, xarici hissasi, yoni submukozaya birlosmis hissosi uzununa isti-
gqamotdo yerloson ozololordon, daxilds iso halgo kimi hozm kanali divarini sha-
to edon saya ozalo hiiceyralorindon ibaratdir. Selikli gqisanin xtisusi 16vhasi qan,
linfa damarlar1 ilo zongin saya azalo hiiceyrolorinin elastik birlogsdirici toxuma
vasitasilo slagolonmasindon omolo golib. Hozm kanalinin daxili sothi epiteli hii-
ceyralari ilo ortiiliidiir (Espinoza, 2004). Bu epiteli hiiceyralori buynuzlagsma-
yan yast1 epitel heceyraloridir. Selikli qisa hamar formali deyil. Hozm kanlinda
selikli qisa tlizerindo ¢oxlu muqdarda boylama istigamatdo yerloson biikiislor
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olur. Bu biikiiclor imkan verir ki, iri hocmli qida hozm kanalinda iraliloyo
bilsin.

Qaraciyar kortonkolonin boadoninds, tok sayda olan orqanlarin i¢inds, do-
ridon sonar ikinci an bdyiik orqandir. Bu orqan xaricdon lifli birlogdirici toxu-
madan ibarat Qlisson kapsulu ilo ortiiliidiir. Qaraciyarin asas kiitlosini hepatosit
hiiceyralori togkil edir. Hepatosit hiiceyralori diizgiin olmayan formaya ma-
likdir. Onlarin oksariyyati birniivali olsa da aralarinda iki vo daha ¢ox niivali
hiiceyralora da rast golinir. Hepatosit hiiceyralori bir-biri ilo baglantida olaraq
l6vhalar amals gatirarak qruplasirlar.

Qaris1q sekresiya vozisi rolunu oynayan madoalti vazisi (pancreas) xa-
ricdon inco birlosdirici toxuma kapsulu ilo ortiilmiisdiir. Bu kapsuldan vozinin
icina kegon arakosmolar onu payciqlara boliir. Arakasmolorin birlasdirici toxu-
masinin daxilindo sinirlor, sinir diiyiinlori, axacaqglar, gan vo limfa damarlar
miisahido olunur. Bu vozinin daxili epiteli kiitlosinin yalniz 4-5 faizi endokrin
tobiatli hiiceyralordir. Asinuslar, vozinin daxilinin ¢ox hissasini tutur. Asinus
goriinilisco torbaya bonzoyir vo daxilinds 10-15 adad iri ekzokrinositlor yerlosir.

Xozor nazikbarmaq gekkonununda klaokanin yaximliginda yasti formali
simmetrik yerlogson bdyroklor var. Hor bdyrokdon bir sidik axari ¢ixir ki, on-
larin ikisi do kloakanin bel torafino agilir. Boyroklor, xaricdon hamar formali
birlosdirici liflordon ibarst, saya ozololoro malik toxumadan toskil olunmus
kapsulla ortiiliidiir. Boyroyin gabiq vo medula qatlarin1 bir-birindon ayirmaq
cox ¢otindir. Burada az sayda olan nefronlar1 bir-birina birlosdirici toxuma bir-
lagdirir. Bu birlosdirici toxumanin daxilindo arterya, vena, limfa damarlar1 vo
sinirlor olur.

Tonoffiis sistemindo hava aparici yollarin oksor hissosinin daxili yalangi
prizmaya bonzor coxqatli epiteli hiiceyroalorindon ibarstdir. Bu hiiceyralarin
niivalori sitoplazmada miixtalif soviyyslordo yerlosir, 6zlori bazal membranla
olagoli olurlar. Bu hiiceyralorin iizorini mukus toboqosi Ortiir. Burada bazal
hiiceyrolor bazal lamina {izorindo yerloson ki¢ik, yumru formali vo iri niivoli
hiiceyralardir. Nozari cohatdon hesab etmak olar ki, bu hiiceyrolor mitoz yolla
boliiniib digor hiiceyroloro baslangic vera bilir. Epiteli hiiceyralorinin altinda
lamina yerloasir ki, birlosdirici toxumadan ibarat bu lifli tobago bazal lamina ilo
birlikda epiteli hiiceyrolorini digor toxumalara birlosdirirlor. Bu qatda liflor
arasinda serroz vazilar, saya azalo liflori vo hialin qigirdag: yerlosir. Agciyorlor
kiso soklindo olsalar da daxili divarlar1 ar1 sanina oxsar miirokkob arakosmaoli
epiteli ilo Ortiilmiisdiir. Agciyarin daxili sothini Orton epiteli heceyralorinin
altinda kapilyar tor, elastiki liflor vo retikulyar liflor yerlosir.

Natico

Alinmis naticalora asaslanaraq qeyd etmok olar ki, Xozor nazikbarmaq-
gekkonunun kariotipindo 2n=38 xromosom var. Miisahido etdiyimiz xromo-
somlarin hamaisi akrosentrik va ya submetasentrik tipli olmusdur. Bu ndviin so-
matik hiiceyralorindo heteromorf tipli cinsi xromosom miigahido olunmay1b.
Xazar nazikarmaq gekkonunun bodaninds olan on agir orqan doridir. T.c.cas-
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pius yarimnoviinds bu organ timumi badon kiitlosinin taqriban 14%-ni, T. c.in-
sularis yarimndviinds isa 17%-ni togkil edir. Dorinin derma qatinda kollagen
liflorlo dolu siimiiklii osteodermlor T.c.caspius yarimnoviindo daha aydin mii-
sahido olunur, lakin T. c.insularis yarimndviinds osteodermlor ¢ox zayif se¢ilir.
Sar1 rongli yag toplayan hiiceyralor T. c.insularis yarimnoviinds vo terrariumda
saxladigimiz yagh T. c.caspius yarimnoviinde ¢ox miisahide olunur. Mart ayi-
nin ikinci yarisinda arasdirdigimiz gekkonlarda sar1 rongli vo gohvo rongins ¢a-
lan yag toplayan hiiceyrolor olmur. Bu hiiceyralorin ovazine ¢ox az miqdarda
lipoblast hiiceyralari rast galinir.
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TMCTOJIOTMYECKHI Y LIUTOJIOT MYECKHI AHAJIA3
BU OB Tenuidactylus caspius (Eichwald, 1831), OBUTAIOLIUX
B PA3JIMYHBIX 9KOJIOI'MYECKHUX YCJIIOBUSAX A3EPBAI7UDKAHA

P.T.TALLIUMOB, Ji:x.A. HAJI’KA®OB
PE3IOME

Ha Ttepputopun AszepOaiimkaHckoil PecrryOnmKi pacceleHbl ABa TMOIBHAA KACITHHCKUI
TOHKOIIAJIbIi reKKoHa - T. €.caspius (Eichwald, 1831) u T. c.insularis (Akhmedow et Szczerbak
1978), obnamaromyie BBICOKOW — aJaNnTallMOHHON crmocoOHOCThI0. Mopdomormdaeckas u
THCTONIOTHYECKAs CTPYKTypa mojBuma 1. C.insularis, BcTpedarorerocss B OCHOBHOM Ha OCTPOBE
Bonb 1 coceHux ocTpoBax AMIIEPOHCKOTO apXuIiesara OTJIMYaeTcs OT TAKOBOIO y OB T.
C.CaSpiUS, OOHTAIOIIEro B APYrux paiioHax. BeUIO ompenesieHo, YTO KOJHUYSCTBO MeTadha3HbIX
xpomocom y Buzaa Tenuidactylus caspius (Eichwald, 1831) cocraBmsier 2n=38. Bce
HaOJII0JaeMble HAMH XPOMOCOMBI OBUTH aKPOIIEHTPHUYECKOTO MIIM CyOMETalleHTPUIECKOTo THIIA.
Hukakux pasiuuuii HEe BBIABIEHO HU 10 OJHOM M3 XpOMOCOM (TeTepOMOP(HBIX IOJIOBBIX
XpOMOCOMAaX) Y CaMIIOB Uy caMOK. CaMBbIi TSDKEIBIN OpTraH B TeJle KAaCITUICKOTO TeKKOHA - KOXKa.
VY nomBuzma T. C.caspius 3toT opraH cocraBisier okosnio 14% maccel Tenma, a y moaBuma T.
c.insularis - 17%. B nepmaibHOM clioe KOXH HAOIIOAETCsl KOCTHASI OCTEO/IepPMa, 3aroTHEHHAsT
KOJUIATCHOBBIMH BOJIOKHAMH. DTH OCTEOJIEpPMbI 0oJice 3aMeTHBI y TojABHIa 1. C.Caspius, B TO
BpeMst Kak y moaBuza T. c.insularis, oburaromiero B mpHOpPEKHBIX paiioHaX M HA OCTPOBAX,
OCTEO/IepMBl TIOYTH HE BHUIHBI. JKenTble KIETKH HaKaIUIMBAIOIIME >KUp Hauboiee YacTo
BCTpevaroTest y mojBuaa T. c.insularis u y Gomee crappix moaumoB T.C.CASPIUS, KOTOPBIC MBI
JeP’KUM B TeppapuyMax. BHyTpH 9THX KJIETOK SpO CIABIMBACTCS MO HAITPABICHUIO K MEMOpaHe
1 HaOmogaeTcs OoMbIIas Karvisd skupa. Bo BTOpoii mojioBHHE MapTa y 00CIe0BaHHBIX TEKKOHOB
He OBUIO KUPOAKKYMYIHUPYIONIIX KEATHIX U OYpBIX KIETOK. BMeCTo 3THX KIIETOK HaOMoqaeTCs
OYCHB MAJIO JIUMOOIACTHBIX KIETOK.

KuoueBble cioBa: Kacnuickuii TOHKOMANbI TEKKOH, THCTOJIOIMYECKOE CTPOEHUE,
MeTadazHast XpoMocoma, (opMa KIICTOK, KOJUIAr€HOBBIC BOJIOKHA, KIICTKH JIMTIO0IaCTOB
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THE HISTOLOGICAL AND CYTOLOGICAL ANALYSIS
OF Tenuidactylus caspius (Eichwald, 1831) SPECIES LIVING
IN DIFFERENT ECOLOGICAL CONDITIONS OF AZERBAIJAN

R.T.GASHIMOYV, J.A.NAJAFOV
SUMMARY

The two subspecies of the Caspian bent-toed gecko - T.c.caspius (Eichwald, 1831) and T.
c.insularis (Akhmedow et Szczerbak 1978) that have high adaptation capability are settled in the
territory of Azerbaijan Republic. The morphological and histological structure of the T.
c.insularis subspecies, mainly found on the Volf Island and neighboring islands of the Absheron
archipelago, differs from that of the T.c.caspius subspecies living in other areas. It was
determined that the number of metaphase chromosomes in the species Tenuidactylus caspius
(Eichwald, 1831) is 38. All of the chromosomes we observed were of the acrocentric or
submetacentric type. No differences were identified in any of the chromosomes (heteromorphic
sex chromosomes) in males and females. The heaviest organ in the body of the Caspian bent-toed
gecko is the skin. In the T.c.caspius subspecies, this organ makes up about 14% of body weight,
and in the T. c.insularis subspecies, 17%. Bony osteoderms filled with collagen fibers is observed
in the dermal layer of the skin. These osteoderms are more noticeable in the T.c.caspius
subspecies, while in the T. c.insularis subspecies found in coastal areas and islands, osteoderms
are very hardly visible. Yellow fat-accumulating cells are most common in the T.c.insularis
subspecies and in the older T.c.caspius subspecies we keep in terrariums. Inside these cells, the
nucleus is compressed toward the membrane and a large drop of fat is observed. In the second
half of March, the lizards we examined did not have any yellow or brown fat-accumulating cells.
Instead of these cells, very few lipoblast cells are observed.

Keywords: Caspian bent-toed gecko, histological structure, metaphase chromosome,
cell shape, collagen fibers, lipoblast cells
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TEMPERATUR STRESININ MAYA GOBOLOYI HUCEYROLORINDO
OKSIiGENIN FOAL FORMALARININ MiQDARINA TOSIRi
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Togdim olunan igin maqsadi temperatur stresinin maya goboalayi hiceyralaorina tasi-
rindan sonra oksigenin faal formalarimin (OFF) nmigdarmin dayismasi ila hiceyralorin yasama
qabiliyyati arasinda qarsiligh alagani tadqiq etmakdir. Muayyan olunmusdur ki, temperatur
stresi (40 -50° C) Candida guilliermondii maya gébaloyi hiiceyralorinde OFF migdarinin
artmasma sabab olur. OFF migdarinin artmasint onlarin t2siri naticasinda hiiceyralarda 2,7 -
dixlorflioressteinin (DCF) kontrolla migayisada fllioressensiya intensivliyinin yiksalmasi va
antioksidant - askorbin tursusunun DCF fliioressensiyasim zaiflatmasi subut edir. Hamginin
hiiceyralorin temperatur stresindan avval antioksidant va ya 2,4 -dinitrofenol (DNF) proto-
noforu ila islonilmasi onlarin yasama qabiliyyatini artirir. Giiman edilir ki, DNF ylksak gati-
liglart hiiceyralarin temperaturun tssirine garsi davamliliginda miihiim rol oynayan digar
funksiyalara manfi tasir gostarir.

Acar sozlor: oksigenin foal formalar1 (OFF), temperatur stresi, DCF fliloressensiyast,
maya gobalyi hiiceyralari

Oksigenin foal formalarinin migdarinin artmasi har hansi stress amilin to-
sirind qars1 canli orqanizmin universal cavab reaksiyasidir. Soraitdon asili ola-
raq OFF canli orqanizmde miidafio mexanizmlorinin aktivlogmosine vo ya hii-
ceyralarin 6liimiing sabab ola bilor. Butun canli orqanizmlards oksidlosma - re-
duksiya reaksiyalar1 bas verir ki, onlarin da mohsullart OFF /6/ . Hiiceyrado

yaranan OFF osason singlet oksigeni (O, ~ '), superoksid radikali (O, * ), hid-

rogen peroksidi (HO™"), hidroksil radikalin1 (OH) gostormak olar /7/.
Odobiyyat molumatina gora yiiksok temperaturun tosiri noticosindo bitki
hiiceyralorinds hidrogen peroksidin miqdart artir /16, 24, 26/. Bu proses hiicey-
rolords antioksidant fermentlorinin artmasina hom do azalmasina sabob olur
/16, 26 /. Heyvan vo maya goboloyi hiiceyrolorinds OFF asas monboyi mito-
xondri hesab olunur /15, 18/. Mitoxondrido OFF oasason oksidlosdirici fosfor-
lasma zamani yaranir, lakin hor hansi stress naticasinds mitoxondrido OFF
miqdar1 daha siirotlo artir /19, 25/. ©dobiyyat molumatina goéro OFF tonoffiis
zonciri komponentlori vo asason kompleks I vo kompleks III torafinden sintez

72



olunur. Mialliflor torafindon miioyyon olunmusdur ki, Saccharomyces cerevi-
siae hiiceyralorindon ayrilmis mitoxondrido, OFF asas monboyi NADH-de-
hidrogenazalardir /4, 9, 10 /.

OFF bioloji strukturlar (ziilal, lipid, niiklein tursulart) zodsloyarok hii-
ceyrada bag veran fizioloji-biokimyavi proseslori pozur /3/. OFF hiiceyro mem-
braninda lipidlere tosir edarok peroksidlosmaya sabab olur vo naticods mem-
branin funksiyalari pozulur va keciriciliyi artir /1/. Hiiceyralorin normal ya-
sama qabiliyyatinin saxlanilmasi tciin ATF sintezini qorumaq sorti ilo
tonaffiisli oksidlesdirici fosforlasmadan qismon ayirmaqgla OFF miqdarini azalt-
maq mimkiindiir /20, 13, 22 /. Bu mexanizm “yumsaq ayirma” (“mild” un-

coupling) adlanir. Mitoxondri membraninin ot protonlart ticiin keciriciliyini
artirmaqla buna nail olunur vo noticado oksigendon istifado olunma artir.
Oksigenin gatiliginin azalmasi hesabina OFF yaranmasi prosesi zaifloyir.

Bu usulla OFF istehsalinin azalmasi hiiceyralordo qocalmanin potensial
longime mexanizmidir /8, 17/. DNF “yumsaq ayirict” qatiliqlarinin tasiri nati-
cosindo hiiceyra kulturasinin bdyiima vo dlum kinetikasi doyismir vo yasama
qabiliyyeti artmir. Ehtimal olunur ki, optimal qatiliq 5107 1o 5¢10° M diapa-
zonundadir. Maya gobaloyi hiiceyralorindo qocalma prosesi Oyronilarkon,
miioyyon edilmisdir ki, DNF hom xronoloji vo ham dos replikativ yasama miid-
dotini artirir /14 /. Qeyd edilmisdir ki, DNF miixtalif model obyektlora miisbot
tosirino baxmayaraq, o cox kicik diapazonda olan gatiliglarda miisbot tosir gos-
torir.

Odobiyyatda temperatur stresi zamani hiiceyrodo OFF artmasi ilo onlarin
yasama qabiliyyati arasinda qarsiligh alage barads fikirlor ziddiyystlidir. Tem-
peraturun hiiceyraloro tosiri zamani bu cavab reaksiyasinin mexanizminin
Oyranilmasi praktiki ohomiyyato malikdir.

Toqdim olunan isin magsadi temperaturun maya goboaloyi hiiceyralorino
tosiri zaman1 OFF yaranmasi ilo hiiceyralorin yasama qabiliyyati arasinda qar-
siligh olageni todqiq etmokdir.

Tadqiqat obyekti vo metodlari

Tacriibalorde Candida guilliermondii maya gobalayi hiiceyralorindan is-
tifado olunmugdur. Maya gobaloyi hiiceyrods bas veron proseslori, homginin
streso garst cavab reaksiyasinit Oyronmok {i¢iin alverisli model obyektdir. OFF
miqdarmi toyin etmak tliglin 2,7-dixlordihidrofliioresstein diasetat (H,DCFH-
DA, Molecular Probes) istifado olunmusdur /11, 12/. Bu fliioressensiyaedici
madds deyil, lakin OFF toasiri noticesindo fliioressensiyaedici 2,7-dixlorfliio-
ressteino (DCF) cevrilir. Hiiceyro suspenziyasina 5 mkM gqatiligda H,DCFH-
DA slave edilmisdir vo 10 doq inkubasiya olunmusdur. Hiiceyralar fosfat bu-
feri ilo yuyuldugqdan sonra analiz edilmisdir. OFF spektrofliiorimetrik tisulla to-
yin edilmisdir, hayacanlandiricl is181n dala uzunlugu Apoyoc =488 nm, emissi-
yanin dalga uzunlugu is9 Ay =520 nm olmusdur. Maya gobaloyi hiiceyralarinin
yagsama qabiliyyati makrokoloniya iisulu ils toyin edilmisdir.
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Alman naticalar va onlarin miizakirasi

Odobiyyatdan molumdur ki, temperatur stresi maya gdoboaloyi hiiceyralo-
rindo OFF formalarinin artmasina sobab olur /4, 9, 10, 23/. Maya gdboloyi hii-
ceyralarine 45°C temperaturun 30 doqiqe miiddetinds tosirindon sonra dyre-
nilon parametrlords bas veran doayisikliklor tohlil edilmisdir.

Miioyyan edilmisdir ki, kontrol hiiceyralordo OFF miqdar1 azdir (sokil 1).
Temperaturun tosirindon (45°C, tosir miiddati 30 doqiqo) OFF miqdart artir.
Kontrol hiiceyro suspenziyasina antioksidlosdirici-askorbin tursusu alave olun-
dugda DCEF fliioressensiyasinin intensivliyi ilo xarakterizo olunan OFF miqda-
rina tosir etmir. Lakin temperaturun hiiceyralara tosiri zamani askorbin tursusu
OFF miqdarinin azalmasina effektiv tosir gostorir. Aydin olmusdur ki, tempe-
raturun tosir miiddati artdiqca (45°C, tosir miiddsti 15-60 doqigo) maya go-
balayi hiiceyralorinin yasama qabiliyyati azalir (sokil 2). Homin hiiceyra sus-
penziyasina askorbin tursusu alava olunduqda hiiceyralorin temperaturun tosiri-
no qarst davamlhilig artir. Temperaturun (50°C, 30 dog.) tosirindon hiiceyro-
lorin yasama qabiliyyati xeyli azalir, lakin 50°C temperaturda hiiceyrods OFF
miqdar1 45°C temperaturla miiqayisado daha azdir (sokil 1).
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Sok. 1. Temperatur stresinin (30- daqiqe) maya gobaloyi hiiceyralorinda
OFF omolo golmasing tosiri

Tacriibado alinmis naticalora asason giiman edilir ki, miilayim tempera-
turun hiiceyralors tosiri zamani onlarin 6limiiniin asas sobablorindon biri OFF
miqdarinin artmasidir. Sort temperaturun tosiri zamani s hiiceyralorin 6limi
forqli mexanizm ils inkisaf edir.
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Toqdim olunan isds temperaturun maya gobaloyi hiiceyralorino tosiri za-
mani klassik protonofor 2,4-dinitrofenolun (DNF) OFF miqdarina vo hiiceyro-
larin yagama qabiliyyatino tosiri Oyronilmisdir. Askar edilmisdir ki, DNF qati-
g1 (1x10° M — 1x10™ M) artdiqca onun OFF coxalmasini zoiflotmok qabi-
liyyati yiiksolir (sokil 3).

Lakin DNF kicik gatiligda 1x10”7 M maya goboloyi hiiceyrolorin yasama
gabiliyyatini temperaturun (45°C) zodoloyici tosirindon qoruyur vo protektor
xilisusiyyatino malikdir (sokil 4). Lakin DNF daha yiiksok qatiligda (1x10™ -
1x107 M) protektor xiisusiyyotinoe malik deyildir.
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Sok. 2. Temperatur stresinin 45°C maya gobalayi hiiceyralorinin yagama qabiliyyatina tosiri
Control;  [EFkorbin tursusu
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Sok. 3. DNF-un temperatur stresinden sonra maya gobalayi hiiceyralarinda
OFF omolo golmasing tosiri
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Sak. 4. DHF-un temperatur stresindon sonra maya gobalayi hiiceyralorinin
yasama qabiliyyating tosiri

Ovvollor apardigimiz todqiqatlar noticesinde miioyyon olunmusdur ki,

DNF yiiksok gatiliglar: (1x10™ -1x107 M) ilo tosir edilmis maya goboloyi hii-
ceyralorindo narinct akridinin m-san gecikmis isiq emissiyasinin intensivliyi
azalir /2/.

DNF homin qatiliglart hiiceyrads oksidlogmoni fosforlagsmadan ayiran qa-

tiliglara uygun golir /21/. Giiman edilir ki, DNF yiiksok qatiliglar1 hiiceyralarin
temperaturun tosirino qarsi davamliliginda miihiim rol oynayan digor funksi-
yalara manfi tosir gostarir.
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BJIUAHUE TEMIIEPATYPHOI'O CTPECCA HA KOJIMYECTBO AKTUBHBIX
®OPM KHUCJIOPOJIA B KJIETKAX JIPOXKKEN

H.K.KOYAPJIH, C.T. TYMMATOBA, I'.3.PYCTAMOBA
PE3IOME

Lenpro HacTosAIIEH padOTHI SIBISIETCS] N3yYEHNE B3aMMOCBSI3H MEKIY BBIKHBAEMOCTBHIO
U WM3MEHEHHEM KOJIMYecTBa aKkTUBHBIX (opm kuciopoga (ADK) mocne BIMsHUS Tewmrie-
paTypHOro cTpecca Ha KIETKH JpOXiKed. Y CTaHOBJIEHO, 4TO TeMieparypHslid ctpecc (40-50°
C) BebiBacT B KieTkax aposxokeit Candida guilliermondii ycunenune nmpoaykiuun ADPK. O6
9TOM CBHJETEIbCTBYET ITOBBIIICHHE WHTEHCUBHOCTH (uiyopecueHuuu 2,7- auxiopdiryopec-
nenHa (DCF) mo cpaBHEHHIO C KOHTpOJIEM, a TaKKe CHOCOOHOCTh aHTHOKCHIaHTa-acKop-
OMHOBOW KHCIIOTHI TojaBisiTh ¢uiyopecueHnnio DCF. Kpome Toro, cHueHHE KOJIMYECTBa
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ADK B pesynprate 00pabOTKM aHTHOKCHIAHTOM WM MPOTOHO(POPOM -2.4 THHUTPOPECHOI
(JIH®) ieTok Iposokei 10 TeMIepaTypHOTro CTpecca CHoCOOCTBYET COXPAHEHHIO MX JKHU3HE-
cniocooHoctH. [Ipeanonoraercs, uro JJH® npu BEICOKMX KOHIEHTPAIMAX MOXKET OTPHUIIATEIb-
HO BIMSITH Ha Te (YHKIMH, KIETOK, KOTOPbIE MMEIOT CYIIECTBEHHYIO POJb B YCTOHYHMBOCTH
KJIETOK APO}CKEH K TEMIIEpaTypHOMY CTPEcCy.

KuoueBble cioBa: aktuBHbIE Gopmbl kuciopona (ADK), dpayopecuenius DCF, Tem-
TepaTypHbIA CTPECC, KIETKH IPOXIKEH

THE INFLUENCE OF TEMPERATURE STRESS ON THE AMOUNT
OF ACTIVE FORMS OF OXYGEN IN THE YEAST CELLS

N.K.KOCHARLI, S.T.GUMMATOVA, G.E.RUSTAMOVA
SUMMARY

The purpose of this study is to investigate the interaction between the change in the
amount of active forms of oxygen (AOF) and the viability of cells after the temperature stress
influence on the yeast cells. It has been found that temperature stress (40 -50° C) causes an
increase in the amount of AOF in Candida guilliermondii yeast cells. The increase in the
amount of AOF is evidenced by their effect on the increase of fluorescence intensity in cells
compared to the control of 2,7 - chichlorofluorescein (DCF) and the weakening of the
antioxidant - ascorbic acid DCF fluorescence. Also, treatment of cells with antioxidants or 2,4-
dinitrophenol (DNF) protonophores before temperature stress increases their viability. It is
supposed that high concentrations of DNF adversely affect other functions that play an
important role in the resistance of cells against the effects of temperature.

Key words: reactive oxygen species (ROS), DCF fluorescence, temperature stress,
yeast cells
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Some problems concerning long-lived Miocene (N1, ca. 20 Ma) — Late Quaternary
(Qs?) Bazman volcano and surrounding area in the eastern Iran were studied. Unusu-
al/unique? Low-temperature (average T= 690°C) and High-water glass of melt inclusions in
Quartz from acid rocks were defined by several independent methods for the first time. These
High/very High — water (up to 8.2 — (9.0) wt% H,O) melt inclusions have average Na,O = 2.40
and K,0 = 3.62 wt% (Na,O/K,0 = 0.67). Sometimes rhyolites have high Cu and Zn value simi-
lar even to one in basalts. Important ore inheritance since Eocene (Pg2) economic porphyry
copper (Cu-Au = Mo) deposits (PCD) - until Quaternary (Q) is proposed. Thermal or general
geological anomaly of this region is proposed by a complex analysis too.

Keywords: long-lived Miocene—Quaternary Bazman volcano, eastern Iran, data on melt
inclusions, the first discovery of low-temperature High/very High - H,O acid melts, tectonic-
magmatic peculiarities, petrology and geochemistry, regional thermal anomaly.

1. INTRODUCTION
Baluchestan in the eastern Iran and western Afghanistan - Pakistan,
Middle East is, surely, a very interesting but poorly studied region by a politi-
cal reason with, however, different and interesting different metallogeny (inc-
luding Cu porphyry deposits - PCD), Au, Cu-Ni-Co, FeCrO, (Chromite) etc.
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The first data on acid melt inclusions in the rocks; also, data on rocks and some
geological ones on Cenozoic long-lived Bazman volcano and its vicinity,
eastern Iran are reported. Melt inclusions were studied by a team led by known
Professors V. Naumov and V. Prokof’ev. Brief outline on general geology is
further - in the section 3. Results.

Outline of geology

The long-lived Cenozoic (ca. 20 — 0.040 Ma or N1-Q) Bazman stra-
toVolcano (further in a text — Bazman volcano or simply Bazman, 28007" N
and 60000’ E, ca 3.490m high (ca. 11 500 feet), prominence (relation to the lo-
west vicinity topography) — ca 2.4 km) is located in nearly non-populated
desert in the SE Iran, in Urumieh-Dokhtar or Sahand-Bazman, or Central
Iranian belt - more than 1700 km long (up to 1900 km, fig 1.). This belt ex-
tends from northwest (NW) to southeast (SE) and is accompanied by Cenozoic
magmatic rocks (Daliran et al., 2005; Keskin, 2005; Kopp et al., 2000; Regard
et al., 2010; Richards et al., 2012; E. Romanko et al., 1984).

Fig.1. Cenozoic long-lived (ca. 20 Ma — 0.040 Ma or N1-Q) strato Volcano Bazman (ca
3.49 km high, diameter of crater is about 0.5 km).

Isometric extrusion body R-82 studied is approximately 2 km to the east
— north-east (E-NE). NE fault across volcano to more younger Taftan stra-
toVolcano could be seen from this space image. From a site: maps-for-free.

This belt is a result of Cenozoic subduction of oceanic crust beneath the
Central Iranian block (Keskin, 2005; Kopp et al., 2000; Richards et al., 2012;
Romanko et al., 2018 etc.). Very important economic Cu-Au (+- Mo, also Re?)
porphyry deposits of large region directly deal with Cenozoic (mainly Pg3-N1)
magmatism. Epithermal mineralization (including Au one) in and the very im-
portant world class deposit with similar elements relates with younger Neoge-
ne-Quaternary (N-Q) rocks (Daliran et al., 2005; Richards et al., 2012; E.
Romanko et al., 2000; Sholeh et al., 2016).

Long lived Bazman volcano is a now rather dormant one than active,
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despite its fumaroles were reported. No historic eruptions of Bazman are
known and no volcanic risk is proposed here. He is quieter volcano comparing
to younger and more active Taftan volcano (ca 4 km high, is located ca. 125
km to NE from Bazman volcano). Topography of Bazman is surely not so
young comparing to fresh one of Taftan volcano too. Data about the second -
lesser top of Bazman (top 2), about 3 km high, NE from the main top - are
under discussion. Analysis of Bazman area (since Paleogene (Pg)? calc-
alkaline granitoids - untill Quaternary again calc-alkaline volcanites) concludes
long-lived volcanic-plutonic association here.

2. METHODS

The study of melt inclusions in east Iran by several independent methods
was led, as was said earlier, by Prof. V. Naumov as a specialist in thermometry
since 1969! and Prof. V. Prokof’ev (Naumov et al., 2010; Prokof’ev et al.,
2000 etc.). Minimal concentration for analysis is 0.1 wt% while standard
deviation is equal or less then 10%. General geology of the region studied is
given here. Data on melt inclusions from Late Cenozoic rocks of Lesser
Caucasus by Prof. Imamverdiyev were also used (Imamverdiyev, 2003; Dilek
et al., 2010). Some similarities in behavior of melt inclusions from these
regions were revealed. The role of alkalinity (K, Na) is higher in melt
inclusions of Lesser Caucasus that agrees with its magmatism (Imamverdiyev,
2000; Romanko et al., 2018).

3. RESULTS

We present some results obtained and some problems further.

Some data on melt inclusions and volcanic rocks.

The mutual study of melt inclusions by independent methods was led, as
was said before, by known Professors: V. Naumov and V. Prokof’ev (Naumov
et al.,, 2010 and Prokof’ev et al., 2000). Melt inclusions were discovered in
quartz (Qtz) of acid volcanites R-82 etc. - ca 2 km to the east of Bazman
volcano top etc. (fig. 2-6).

(L i e
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Fig. 2. Thin section in CPL (cross-po- Fig. 3. The same thin section - but in PPL
larized light or X - as symbol). R-82 sample, (plane-polarized light or II - as symbol). R-82
calc-alkaline rhyolite. Bazman volcano. Light sample, calc-alkaline rhyolite. Bazman vol-
Quartz with cracks — down of figure. cano. Quartz — down of thin section. Dark
grains - ore minerals (magnetite is proposed).
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Fig. 4. Thin section in PPL (plane-po- Fig. 5. Similar thin section — but in CPL
larized light, II). R-82-6 sample, calc-alkaline (X light). R-82-7 sample, calc-alkaline
rhyolite. Bazman volcano. Dark grains - ore rhyolite. Bazman volcano. Dark grains - ore
minerals (magnetite is proposed etc.). There minerals (magnetite etc.).
are higher concentration of Fe,O; total = 7.81
wt% and Cu = 70 and 146, Zn = 170, Pb=20,
and Ni = 20 ppm in some samples.

Fig. 6. Thin section in CPL (cross-polarized light, X), calc-alkaline andesite R-25 (ca.1 km
to the east from the top (ca. 3.5 km high) of Bazman stratoVolcano: wt % = SiO, = 61.79, TiO,
=0.52, Al,03 =17.10, Fe,03 = 1.16, FeO = 3.53, MnO = 0.10, MgO = 3.04, CaO = 5.25, Na,O
=4.11,K,0 =1.58, P205 = 0.19, Na,0/K,0 = 2.60; ppm = Rb =40, Sr=418,Y =19, Zr =
138, Nb = 7; K/Rb = 328). Porphyry texture (Romanko et al., 2000. 2005). Pyroxene is with a
rim, Plagioclase tables are white, groundmass includes Plagioclase microlites too.

Our special thanks to N. Kononkova (GEOKHI RAS, Moscow) for
analyzing of glass at Cameca SX 100 electron microprobe under 15 kV power,
30 nA current, and also, 12x12 and 5x5 micrometers scanning at the Vernadsky
Institute of Geochemistry and Analytical Chemistry, Moscow (Naumov, 2010;
Prokof’ev et al., 2000). The minimal concentration for analysis is 0.1 wt%,
standard deviation is equal or less than 10% (tables 1-4; fig.7, 8).
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Rock chemistry: major elements in wt %;
Cl and S in ppm. 8 glasses of melt inclusions from acid rocks R-82

Table 1

N Glasses of melt inclusions, number (1 - 8) |Average,
Component |1 2 3 4 S5 6 7 8 IN=8
SiOy(wt %) (727 [72.78 |72.59 (74,5 [71.44 [711.96 [72.03 |72.61 [72.58
Ti0, 0.10 [0.14 |0.14 |0.10 |0.07 |0.09 |0.13 |0.06 0.10
AlLO; 10.88 |11.39 |11.40 |11.55 |11.1 11.17 |11.12 |11.31 [11.24
FeO 0.68 [0.75 ]0.71 0.72  |0.71 0.62 [0.72 |0.72  |0.70
MnO 0.05 [0.07 10.05 0.08 0.06 [0 0.07 |0 0.05
MgO 0.08 (0.12 j0.12 j0.12 |0.13 |0.16 [0.13 |0.13 [0.12
CaO 0.68 0.74 (0.72 |0.75 [0.77 |0.74 |0.79 |0.71 |0.74
Na,O 249 2,63 222 0.7 .64 278 [2.88 [2.83 240
K,O 3.69  [3.69 3.74 312 357 P37 3.71 3.75  3.62
P,0s 0.04 (0.02 [0.03 |0 0.04 (0.14 (0.15 (0.12 (0.07
Cl (ppm) 0.11 0.13 |0.12 |0.12 |0.16 |0.13 |0.15 [0.16 |0.14
S (ppm) 0.02 |0.04 ]0.03 ]0.01 0.01 0.03  ]0.01 0.02  10.02
Sum (wt%) 91.52 92.50 [91.87 [91.77 [90.70 91.52 [91.89 [92.42 91.77
Raster, m-6  |12x12 [12x12 20x20 [5x5 [12x12 |12x12 [12x12 [12x12 |-
Table 2

Trace element chemistry: H,O in wt %; F and trace elements in ppm.
Five (5) glasses of melt inclusions from acid rocks R-82. Cu =34 ppm
(marked) is fairly high for these acid rocks.

N 1 #1 2#5 3#6 44#7 5#8 6 N=5
Component | Inclusion Inclusion Inclusion Inclusion Inclusion Average,
H,O0, wt % | 5.25 5.07 4.72 5.15 4.00 4.84
F, ppm 129 154 108 125 108 124.8
Li 19.5 22.9 28.9 433 217 66.32
Be 1.21 1.16 1.12 1.23 0.73 1.09
B 52.8 50.5 48.4 52.4 30.9 47.0
A% 7.93 7.51 7.92 9.42 8.32 8.22
Cr 1.15 0.87 1.01 1.23 1.57 1.17
Cu 33.0 18.2 22.1 34.0 333 28.1
Rb 106 98 102 109 105 104
Sr 64.1 60.7 64.4 64.0 61.0 62.8
Y 10.6 9.44 10.1 10.3 9.23 9.93
Zr 60.4 66.4 60.2 60.9 57.7 61.1
Nb 9.12 9.99 9.16 9.51 8.34 9.22
Ta 1.00 0.96 0.98 1.18 0.99 1.02
Ba 547 550 549 575 535 551.2
La 17.0 15.6 16.9 17.4 15.9 16.6
Ce 32.0 31.6 33.4 333 30.5 322
Pr 2.92 2.54 2.69 2.96 2.69 2.76
Nd 10.4 8.91 9.92 10.3 8.34 9.57
Sm 1.58 1.59 1.72 1.68 1.55 1.62
Eu 0.06 0.31 0.24 0.36 0.21 0.24
Gd 1.38 1.51 2.14 1.21 1.51 1.55
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Dy 1.47 1.48 1.47 1.54 1.44 1.48
Er 1.50 1.15 1.17 1.52 1.11 1.29
Yb 1.40 1.35 1.45 1.56 1.41 1.43
Lu 0.23 0.21 0.23 0.25 0.21 0.23
Hf 2.02 2.34 1.69 2.09 2.03 2.03
Pb 4.64 4.09 4.65 6.10 5.06 4.91
Th 10.0 9.00 9.45 9.76 9.08 9.46
U 3.11 3.08 2.89 3.16 2.93 3.03
Th/U 3.2 2.9 3.3 3.1 3.1 3.1

La/Yb 12 12 12 11 11 11.6
(La/Yb)x 8.1 7.7 7.8 7.5 75 7.8

Eu/Eu* 0.12 0.62 0.38 0.78 0.42 0.47

Notes. Inclusion numbers (# 1, 5-8) are the same as in previous Table 1. Bold font - for
noted higher concentration and Cu as an important ore element in the whole Iran and here too.
Data used in (Fig. 7 and 7-2).

Table 3
Whole-rock chemistry: major elements (wt %) and trace elements (ppm)

of the host acid rocks R-82 (1-2)
and R-25-2 andesite (3) from the Bazman volcano

N 1 2 3
R-82, late leucorhyolite, R-82-5, rhyolite, R-25-2,
Component | T=690°C, H,O = up to 8.2 (9.0) XRF data Andesite, XRF and
wt.% wet chemistry
Si0, 85.02 and 86.00 - 61.79
TiO, 0.60 1.12 0.52
Al O3 4.00 - 17.1
Fe,03 3.21 - 1.16
(Fe,05t) - 4.04 (and 7.8) -
FeO 1.10 - 3.53
MnO 0.02 0.12 0.10
MgO 0.52 - 3.04
CaO 0.29 0.99 5.25
Na,O 0.28 - 4.11
K,0 0.21 4.35 1.58
P,05 0.09 - 0.19
Rb, ppm 10 (and 8) 93 (and < 10) 40
Ba 390 781 -
Sr 440 (and 426) 478 414
Ni 10 (and 8) 20 (and 27) -
Co 4 - -
Cr 11 (Cr,0; < 64) -
v 55 - -
Cu 178 70 (and 146) -
Zn 20 170 (and only 6!) | -
Pb 136 (and 138) 16 -
Zr 13 (and 7) 516 (and 136) 138
Y 6 (and 5) 36 (and 10) 19
Nb 6.5 (Ga=38) 7
Sc 3 - -
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Th 1 - -
U 15 - -
La 28 56 -
Ce 230 104 -
K/Rb 370 328

Notes. 1-2: water (H,O) content in these acid calc-alkaline rocks - up to 8 — (9) wt%
(average = 6.9 wt %). K and Rb have waited positive correlation for rock glasses. Bold font —
higher and noted concentration. Cu and Zn are similar to those in some world basalts
(Kovalenko and Yarmoluk, Ed., 1983; Luchitsky, 1985; Marakushev, 1988; Shilov, 1999;
Naumov et al., 2010 etc.). 3: R-25-2, calc-alkaline andesite, ca. 1 km to the east of Bazman
volcano top, 87Sr/%Sr (Isy) = 0,70456+-0,05, (Romanko et al.,2018)

Eight glasses of melt inclusions in Quartz of volcanites were analyzed.
The average composition of glasses (wt %, N=8) is as follows (wt %) (tables
1-2; spider-diagram as fig.7):

Si0, = 72.58; TiO, = 0.10; ALL,O; = 11.24; FeO= 0.70; MnO = 0.05; MgO =
0.12; CaO = 0.74; Na,O = 2.40; K,0 = 3.62; P,Os=0.07; C1 = 0.14 and S =
0.02. Na,0O/K,0 = 0.67 (K,0/Na,O = 1.5).

Average sum of components is 91.77 wt%, that means that nearly 8.2
wt% of water (H,0) in the melt could be while maximal water content could
be even as high as 9 wt%. Also, Horiba Raman spectroscopy from the Lomo-
nosov Moscow State University shows obvious peak of water in glass of melt
inclusions. 6.4 wt% average value of water was estimated here while maximal
one is up to 7.7 wt%.

Rock/Primitive Mantle Sun+McDon. 1989
1000 ET T T T T T T T T T T T 1T T T T T T T T T T 15
100 & -
10 & —
B \/ 7]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0“‘ 1 1 1 1 1

CsRbBaThUNbTaK LaCePbPrSr PNdZrSnEuTiDy Y YbLu

Fig.7. Spider-diagram of Sun and McDonald, 1989 (normalized to
primitive mantle) for glasses from melt inclusions in Quartz of acid rocks R-
82, Bazman volcano (stars, average spider for 5 melt inclusions while red
circles — spider for single glass from melt inclusion #8 with minimal H20 =
4.00 wt %). Points: the very hosted acid rocks R-82 (N=2) and dacites R-75,
Bazman volcano area (N=1). Note for subduction-like non-flat patterns with
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Nb-Ta, Sr, Eu negative anomalies versus Pb positive anomaly. Sr-deficit (ne-
gative anomaly) is characteristical here versus a positive Sr-anomaly in adja-
cent (compensated?) intraplate N-Q rocks of this large region (Romanko et
al., 2018). Spider-diagrams of Thompson, Pearce, and Wood etc. are with
similar characteristics.

Table 4
(this page is in album format) Composition of melt inclusions glass (wt %) in
plagioclase (1, 3), host Plagioclase - Andesine (2, 4), host Hi-K dacite R-75,
Bazman area (5), leucorhyolite from Bazman volcano, and plagioclase stand-
ards (7-9) due to A. (Betekhtin, 1953).

N | SiO, TiO, | ALOs | FeO | MnO | MgO | CaO Na,0O | K;O | P,Os | CI S Sum
1. | 7477 | 0.19 1294 | 0.58 | 0.08 0.12 1.52 3.88 3.93 | 026 | 0.00 | 0.01 | 98.28
2. | 58.69 | 0.01 24.77 | 0.23 | 0.00 0.01 6.68 7.22 0.49 | 0.00 | 0.00 | 0.01 | 98.11
3. | 7448 | 0.15 14.53 | 0.53 | 0.04 0.10 1.69 3.02 4.10 | 0.00 | 0.01 | 0.01 | 98.66
4. | 5836 | 0.00 | 24.71 0.28 | 0.02 0.05 7.15 6.90 046 | 0.04 | 0.00 | 0.01 | 97.98
5. | 6539 | 042 13.71 293 | 0.057 | 1.39 2.08 2.87 4.51 | 0.11 - - -

6. | 85.02 | 0.60 | 4.00 3.64 | 0.02 0.52 0.29 0.28 0.21 | 0.09

7. | 58.16 - 26.57 | - - - 8.35 6.92

8. | 56.05 | - 28.01 - - - 10.05 | 5.89

9. 16243 | - 23.70 | - - - 5.09 8.84 - - - - -

10 | 72.58 0.10 | 11.24 | 0.70 | 0.05 0.12 0.74 242 3.62 | 0.07 | 0.14 | 0.02 | 91.77

1, 3 - melt inclusions glasses in plagioclase, 2, 4 - host minerals - Plagio-
clase, 5 — host dacite R-75 (data for calc-alkaline andesite R-25, ca. 1 km to the
east from the top of Bazman volcano are: Rb =40, Sr=418,Y =19, Zr = 138,
Nb = 7), 6 — leucorhyolite from eastern Bazman volcano, 7-9 plagioclase stan-
dards: 7 - andesine, SiO, = 58.16, empirical formula — Nag ¢Cag4Al; 4S1,,60s,
chemical formula of andesine — (Na, Ca) (Si, Al)4Os, Webmineral.com, 8 - 9 —
plagioclase, theoretical composition: P1 # 50 (8) and P1 # 25 (9), by A. Be-
tekhtin, 1953. 10 — glass of melt inclusion from acid rocks R-82, average, N=8
(from table 1). Bold font — for higher and noted data.

Rock/EMORE SunMcDon. 1985
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Fig.8. Spider-diagram of Sun and McDonald, 1989 (normalized to primi-
tive mantle) for glasses from melt inclusions in Quartz of acid rocks R-82,
Bazman volcano stars, average for 5 melt inclusions; red circles — spider for
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single glass from melt inclusion #8 with minimal H20 = 4.00 wt %). Points:
hosted Bazman volcano acid rocks R-82 (N=2) and dacites R-75 (N=1); more:
rhombuses and blue circles: similar Cu-bearing (up to very high 2.4 wt%
Cu) basaltic trachyAndesites (N=2), with Nb-deficit, Pg2 age, Abbas-Abad
Cu-mining area, NE Iran, samples of M. Heidari et al (for a comparison due to
regional Cu-mineralization). Note for subduction-like non-flat patterns (for the
very melt inclusions) with Nb-Ta; Sr, Eu negative anomalies versus Pb posi-
tive anomaly. Spider-diagrams of Thompson, Pearce, and Wood etc. are with
similar characteristics.

Some conclusions on melt inclusions are as follows:

1. Unusual High/very High water and low-T melt inclusions were firstly
discovered by independent methods in acid rocks (samples R-82, fig.4) of
long-lived Bazman volcano. H20 content is from 6.9 to 8.2 (9) wt %. Low
temperature, T = 6900C, is, however, fairly high for the very late (maybe the
very final or post-volcanic) Quaternary (Q3?) acid rocks of long-lived Bazman
volcano. Also, temperature in dacites of Bazman volcano area (samples R-75
with Na20 = 2.87, high K20 = 4.51 wt %, and Na20/K20 = 0.76) is suddenly
high/very high T - up to 12200C - as in basalts.

2. Melt inclusions are not typical for Neogene? intraplate rocks in the
region and also for subduction-related Eocene (Pg2) trachybasalts, latites,
trachyandesites etc. in the Abbas-Abad Cu-mining area, NE Iran (samples of
M. Heidari et al.). Similarity for melt inclusions behavior in Cenozoic rocks of
east Iran and Lesser Caucasus was found (Romanko et. al., 2018 etc.).

3. Acid Quaternary (?) rocks have higher concentration of ore elements,
similar to ones in even some basalts. Ore inheritance of important economic
porphyry Cu deposits (PCD) with Cu-Au +- Mo (+- Re?) since Eocene -
Miocene (Pg2 - N1) — until Late Pleistocene, Quaternary (Q3?) is proposed.

Please note our conclusions as follows:

4. CONCLUSIONS

1. Unusual High-water (H20 up to 8.2 - (9) wt %) melt inclusions were
discovered in acid rocks of long-lived Cenozoic (Neogene, ca. 20 Ma — Late
Quaternary) Bazman volcano by independent methods for the first time.

2. Sometimes these young acid rocks have higher concentration of ore
elements, similar to ones in even basalts. Ore inheritance from important
economic porphyry copper deposits (PCD) with Cu-Au = Mo since Eocene -
Miocene (Pg2 - N1) — until Late Pleistocene, Late Quaternary (Q3?) is evalua-
ted. This inheritance is seen in spiders Pg2 - Q3 with (Ba, Na, Ta)-deficit etc.

3. Thermal (or general geological) anomaly (as a result of mantle com-
ponent involvement) in the whole region is proposed by a complex analysis.
This anomaly is responsible for anomalous magmatism in this large region sin-
ce Eocene (Pg2), tectonics, metallogeny (including economic one), and maybe
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hydrocarbons (HC or oil - gas) activity. Hydrocarbon fields etc. need really a
fairly thermal regime and a higher permeability with the help of faults due to a
theory. Also, there are preliminary data about gravity anomaly in this region
too.

4. Common source for Cenozoic volcanoes on a linear structure:
Bazman — Taftan (the youngest, highest, and the most active volcano) — Soltan
(Pakistan) - is proposed in this large region. Long-lived (N1, ca. 20 Ma - Q)
Bazman volcanic-plutonic association relates to proximity from mantle
window due to lithosphere delamination and also — from African superplume.
To the east - in Pamir, Tajikistan, only Neogene? deep rare alkaline the very
intrusions (similar to High K-lamproites) could be realized due to strong
collision. The latter is a result of known indentor - tectonic wedge - quickly
moving from Himalayas to the very Pamir. Opposite to intrusions mentioned,
many Neogene — Quaternary volcanites erupt in Turkey - Iran - Pakistan etc.
Active volcanoes of Caucasus, Armenia, Turkey, and Iran? erupt here due to
mentioned anomaly of this important region.
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BAZMAN VULKANI (iRAN): BOZI GEOLOJI-PETROLOJI-GEOKIMY®VIi VO
METALLOGENIK ASPEKTLORI; ORINTi DAXILOLMALARININ iLK TAPINTISI

A.ROMANKO, N.O.IMAMVERDIYEV, i.VIKENTYEYV,
A.BALASOVA, B.ROSIDi, M.HEYDARI, A.SAVICEV

XULASO

franda uzundmiirlii Bazman stratovulkaninin vo qonsu strukturlarin bir hissesinin bozi
geoloji-geokimyovi-metallogenik problemi 6yronilmisdir. Ilk dofs turs siixurlarin orinti
daxilolmalarinin geyri-adi/unikal asag1 temperaturlu (orta hesabla T=690 °C) vo tam yiiksok
sulu (8,2-9,0% H,0) siisolori bir-birindon asili olmayaraq miixtolif iisullarla dyronilmisdir. Bu
yiiksoksulu orinti daxilolmalart Na,0=2.40 u K,0=3.62 % (Na,O/K,0=0.67) saxlayir.
Riolitlor Cu vo Zn-in bazaltlardaki kimi yiiksok miqdari ilo sociyyalonir. irson filizliyin
Eosendan (Pg,) gec Pleystosena kimi (iqtisadi cahatdan sarfali olan porfir (PCD: Cu-Au + Mo,
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Re?) yataqlari) tozahiir etmosi regional anomaliyanin analizi naticasinde giiman edilir. Re-
gionda kompleks geoloji-geofiziki analiz naticesinda istilik anomlaiyasi toxmin edilir.

Acar sozlor: uzundmiirlii Bazman stratovulkani, Sarqi Iran, arinti daxilolmalarmin mo-
lumatlari, asagitemperaturlu turs orinti daxilolmalariin ilk tapintisi, tektono-maqgmatik xiisu-
siyyatlori, petrologiya vo geokimya, regional istilik anomaliyasi.

BYJIKAH BASMAH B UPAHE:
HEKOTOPBIE I'EOJIOT'O-IETPOJIO-TEOXUMHKO-METAJUVIOTEHNYECKHUE
ACIIEKTBI; ITEPBASI HAXO/JKA PACIIJIABHBIX BKIIIOYEHUHN

A.POMAHBKO, HA.MMAMBEP/IUEB, U.BUKEHTBEB,
A.BAJTAIIOBA, b.PAIINJIU, M.XEUJIAPU, A.CABUYEB

PE3IOME

N3ydeHbl HEKOTOpBIE T'€OIOTO-XHMHKO-METAIOTEHHUECKHE MPOOJIEMBI JOJITOKUBY-
mero (N;, muorneH, okosno 20 muH. jJeT — Q3? WM TO3MHUN TUIEHCTOICH?) CTPATOBYJIKaHA
basman B Mpane m wacth CMEXHBIX CTPYKTyp. HeoOwrunbie/ynukansusie? Hwuskoremme-
parypubie (cpeansis T= 690 °C) u BecbMa BbIcOKOBOAHEIE (10 8.2 — (9.0) Bec. % H,0) cunu-
KaTHBIC CTEKJIa PACIUIAaBHBIX BKJIIOYEHHH W3 KHCIBIX IIOPOJ BIIEPBBIC OMpPEICICHBI
HEe3aBUCHMBIMH METOJJaMH. DTH BBICOKOBOIHBIE PACIIIIaBHBIC BKIIOUCHHUS NMEIOT Na,0=2.40 n
K,0=3.62 Bec.% (Na,O/K,0 = 0.67). Ilopoii cekymire pHoIUThl XapaKTepH3YIOTCs BHICOKUM
cogepkanneM Mexu u muHKa (Cu, Zn), OaM3KuM jgaxe aisi 0a3aiabToB BooOmie. BaskHas
pyAHasi yHacJaeg0BaHHOCTH ¢ »oneHa (Pg, — sxonomuueckue nopdupossie (PCD: Cu-Au +
Mo, Re?) mecropoxenust — 10 no3aHero rieiicrouena? win Q;? mpenmosaraeTcss Ha OCHOBE
aHaJIM3a PErMOHAILHOM MUHEpaiIn3ayy. TenoBas aHoMalIis PErHoHa TakXKe Ipenosaraercs
Ha OCHOBE KOMIUIEKCHOTO T'€0JIOr0-re0(M3MIECKOro aHaIn3a.

Kuarwuesbie cioBa: nonroxuBymuii Muonen—YerBeptuunsiii Bynkan ba3zman, Boc-
TOYHBIH VpaH, maHHBIE O PACIUIAaBHBIX BKIIIOYCHHAX IMEPBast HAXOJKa HU3KOTEMIIEPAaTypPHBIX
KHUCTBIX PACIUIaBHBIX BKJIIOUEHHH, TEKTOHO-MarMaTHYeCKHe OCOOCHHOCTH, TETPOJIOTHSA H
TEOXUMHUS, pETHOHAIbHAS TEIIJIOBAs aHOMAJIHSL.
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DOMIRLI FiLiZ-MAQMATIK SiISTEMi DAXILINDO FiLizZ
KUTLOLORININ STRUKTUR-MORFOLOJIi XUSUSIYYOTLORI
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M.i.MANSUROV
Baki Doviat Universiteti
mamoy_mansurov@mail.ru

Maqalada mis-porfir yatagi filiz kitlolarinin struktur-morfiloji xdsusiyyatlorina va
filizyani metasomatik zonalliga baxilmisdir. Miiayyan olunmugdur ki, minerallagmis zonalar
Ozlorinda sulfid minerallagmas: ilo miisayist olunan sulfid-kvars va xalkopirit-molibdenit
damarciglart hesabina amalo galmis va Xatti yerlosmis stokverklori aks etdirirlor.

Filizyam doayisilmalar iigiin metasomatik siitunun daxili zonasi, yani Mahlullarin intensiv
sirkulyasiyast yolu boyunca lokal yerlogsmis daha intensiv dayisilma zonast saCiyyavidir. Filiz-
magmatik sistemi daxilindo metasomatitlorin téramo kvarsit, argillizit vo propillit formasiyasi
ayrilmigdir Elementlor Uizro geokimyavi zonallig (Fe) — Fe+ Cu (Mo) — Cu+Fe—Fe+Pb+Zn
(Ag+Au) ardicilligy ilo tomsil olunmugdur.

Acar sozlor: filiz-magmatik sistemi, struktur vo morfoloji xiisusiyyatlori, minerallasmis
zonalar, metasomatik zonalliq

Yatagin geoloji-struktur movgeyi. Domirli filiz-magmatik sistemi 6ziin-
do moxsusi Damirli yatagini, Agders, Canyataq, Boyshmadli, Giilyataq toza-
hiirlarini, homg¢inin Zogalli, Bas Manuklu vo digor minerallagsma sahaslorini oks
etdirir. Qeyd olunanlar arasinda Domirli mis-porfir yatagi daha perspektivli vo
yaxs1t Oyronilmis hesab olunur vo Mehmana (Canyataq) intruziv sahasini, §i-
malda inrtuzivin ekzotomas zolagini, conubda iss Qabarticay vo Xozingay
saholorini ohato edir [2].

Domirli yatagi sahosi, yatagin morkozi hissesini oshats edon Mehmana
granitoid intruzivinin konar fassiyasi olan kvarsl diorit-porfiritlo, hamg¢inin
riodasitlorls vo onlarin tuflari ilo tomsil olunmusdur. Onun cinahlarinda gec yu-
ra yash andezit-dasit torkibli subvulkanik kiitlolor ¢ixis edir. Bu kiitlolorin mor-
kozi hissasindo siixurlar acig-bozumtul rongli olub, six vo massivdirlor, konar-
lar1 iso aydin qirint1 teksturu ilo ifado olunmus brekgiyalarla tomsil olunmus-
dur. Qirintilar arasinda 6lgiilori 1-3 mm olan kvars méhtovilori miisahido olu-
nur. Yataq sahasindon konarda intruzivin konar fasiyas: bat yasli vulkanogen
qat1 yararaq axirinci foal intruziv tomas amalo gatirir [1,6,8].

Sothda filizlosmoyo godorki, simal-qorb vo meridionalayaxin (320-355°)
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istiqgamotli daykalar aydin miisahide olunur vo bunlar 60-80° bucaq altinda
simal-sorqo diistirlor. Onlarin qalinligi 10 m, bazon 20-25 m, uzanmalar1 iss 1,0
km togkil edir. Onlar baglica olaraq dioritlor, siyenit-dioritlor, kvarsh vo kvarsiz
diorit-porfiritlorlo tomsil olunmusdur. Daykalarin zalbandlar1 boyu ayri-ayri
kasimlordo mis vo molibden minerallasmasi miisahido olunur.

Filiz-magmatik sistem daxilinds yataqlarin yerlosmasina nazarat edon asas
qurisiqhq strukturu Agdam antiklinali hesab olunur. Domirli yatagi qirisighigin
Giilyataq dorinlik qirilmast ilo miirokkoblogmis simal-sorq qanadinda yerlosir.
Giilyataq qirilmast simal-qorb vo meridionalayaxin istiqgamatli qirtlma pozulma-
larma saxolonir. Bunlarin arasinda yatagin morkazi hissasi boyunca izlonan De-
mirli filizgatdirict qirilmast daha shomiyyatli hesab olunur. Qirllma zonasinda
stixurlar ozilmis vo hidrotermal doyisilmisdir. Filiz minerallasmali kvars damar
vo damarciglart miisahido olunur. Bundan slava qirilma 6ziinds filiz dasiyan
zalbandlarla oks olunmus ¢oxsayli dayka kiitlslori yerlosdirir [2, 11, 13, 15]

Filiz katlalarinin struktur-morfoloji xtsusiyyatlari. Domirli filiz-magq-
matik sisteminin mis-porfir yataq vo tozahiirlorinds filiz minerallagsmas1 asason
mohtovi-damarciq xarakterli vo az miqdarda yayilmis mohtovi vo damar tip
mis vo mis-molibden filizlosmosilo ilo tomsil olunmusdur. Miixtslif qalinligh
vo istiqamatli filiz vo qeyri-filiz damarciqlart six sulfid mohtovilorilo birlikds
miixtalif morfologiyali stokverlor amalo gotirirlor. Bu stokverklorin daxilindo
filizlosmoanin toyin olunmasi qeyri-barabardir, onlarin sorhaddi tamamila geyri-
miioyyondir. Umumi minerallasma fonunda filiz kiitlosi kimi ayrilan daha zon-
gin sahalar geyd olunur [2, 7,10,12,13].

Mohtovi vo damar tip filizlogsmolorin ayri-ayr1 yerlords lokal yayilmala-
rina baxmayaraq, ayriliqda sonaye ohamiyyati kosb etmirlor. Domirli yatagin-
da, Canyataq vo Xacingay tozahiirlorinds qalinligt 0,1-1,0 m olan kvars-xal-
kopirit damarlarina rast galinir. Onlar 30-50 m, bazan is2 100-150 m masafods
izlonilorak simal-qarb istigamotindo uzanmislar. Bu damarlarda Cu-in miqdari
yiiksakdir (>1%) vo adoton onlar 6zlorinds miisyyon miqdarda Au vo Ag
saxlayirlar [2,7,15].

Bir sira mis-porfir yataqlarinda ilkin va téroms filiz kiitlalori mévcuddur
v onlarin har birinin 6zlorino maxsus morfologiyast vardir. Domirli yatag: da-
xilindos, xiisuson do yatagin sothinds galinliglart 20-30 m, bazan iso 40-60 m
olan bir ne¢o minerallasmis zona ayrilir. Hor bir zona ayriliqda va biitiinliikde
dayka zolag slixurlarina paralel yatirlar vo simal-sorqo dogru sort diisorok si-
mal-qarb va conub-sorq istiqamatinde pazlasirlar [2].

Bir-birino yaxin yerlogsmis mierallasmis zonalar, qismon onlarin birlog-
masi vo misin konsentrasiyasinin toyin olunmasinin xatti-zolaqli xiisusiyyat-
larilo sortlonir. Cu-in miqdar1 zonalarda genis intervalda doyisir (0,2-3,34%) vo
filiz intervali lizro orta hesabla 0,5-1,0% toskil edir. Mo-nin miqdar1 nisboton
asagidir vo 0,002-0,008% intervalinda doyisir [15].

Misin daha boyiik hocmina vo kosentrasiyasina géro minerallagmis zo-
nalar daykalarin inkisaf saholorino uygunlasmisdir. Bu zaman daykalarin 6zii
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filizlosmo ilo yalniz endotomas zonada shato olunmuslar. Minerallagmis zona-
lar 6zlorindo sulfid minerallasmasi ilo miisayiot olunan sulfid-kvars vo xalko-
pirit-molibdenit damarciqlar1 hesabina amolo golmis vo xotti yerlosmis stok-
verklori oks etdirirlor. Filiz kiitlalorinin porfir daykalarina tabe olmasina bax-
mayaraq filiz minerallasmasinin yayilma sahasi bir qodor genisdir vo onlarin
sorhaddindon konara ¢ixir [13,15].

Axtaris quyularinin malumatlarina osason minerallagsmis zonalar dorinlikdo
simal-gorq istigamatino diismiis vo simal-sorg-conub-gorq istigamotindo batmis
vahid boOyiik stokverk halinda birlosir. Bu stokverkin qalxmis vo uzanmis
markazi hissosi, ona ¢evrilmis qayiqvari forma verir va bunun uzunlugu sothds
filiz kiitlosinin ¢ixisina uygunlagsmisdir. Stokverk Cu vo Mo-nin zonginliyilo
xarakterizo olunur. Belos ki, burada Cu 0,1-1,0%, Mo isa 0,002-0,02% toskil edir.

Tokrar sulfid zonginlosma zonasinda ilkin filiz kiitlolori tizorinds téroma
filiz kiitlolori amalo golmigdir. Onlarin morfologiyasi nisbaton sadadir, ilkin fi-
lizlor {izorindo layvari kiitlolor soklindo ortiiklor omalo gotirirlor [13,15]. Toroe-
mo filiz kiitlolori sothdo sahovi xarakter alan oksidlosma vo asinma zonalarinin
mohsullar ilo ortiliirlor. Tektonik amillordon asili olaraq qalinliq genis inter-
valda (25-100 m) dayisir vo biitovliikde relyefin formasini tokrar edir. Oksid-
lasma zonasinin qalinlig elliivial ¢okiintiilorinin miixtalif qalinliginda miixtalif
vo forglidir. Onlar Damirli yataginin morkozi vo conub-gorq hissesinde genis
inkisaf tapmigdir [2, 13].

Oksidlogma zonasinin toyin olunma xiisusiyyatlorinds yerli shamiyyatli
faktorlar, xlisuson do siixurlarin ¢atlilig1 boyiik tosiro malikdir. Oksidlosmo zo-
nasinin asagl sarhaddi doqiq formaya malik deyildir vo ziqzaqvari xiisusiy-
yatilo xarakterizo olunur. Daykalarin iri elementlori, kvars damarlar1 vo tekto-
nik qirilmalar boyunca oksidlosma zonasi sothdon toxminon 150 m derinliys
gadar niifuz edir. Bazon oksidlosmis vo yar1 oksidlosmis filizlor arasinda oksid-
losmamis filizlor geyd olunur. Bunlarin sorhadlorini miioyyon etmok nisbaton
¢otinlik toradir [2, 15].

Filiz-metasomatik zonalliq. Metasomatitlor filiz-maqmatik sistemin osas
parametrlorindon biri hesab olunur. Onlarin aparici axtarig slamoti kimi dyro-
nilmasi mis-porfir vo mis-molibden-porfir yataglarinin prognozlasdiriimasinda
va konkret sahslorin perspektivliyinin giymatlondirilmasinds bdyiik tocriibi
ohomiyyat kosb edir [2, 12, 13].

Domirli filiz-magmatik sistemindo miixtolif metasomatik formasiyalarla
tomsil olunmus postmagmatik amalogalmolor genis inkisaf tapmisdir. Bu for-
masiyalarin olmas1 miixtolif faktorlarin birlosmosilo sortlonmisdir. Bu faktor-
larin hor biri ayri-ayriligda konkret metasomatik formasiyalarin bas vermasini
tomin edo bilmozdi. Bunlardan osas baslicasi ilkin siixurlarin torkibi vo hid-
rotermal mohlullar, onlarin fiziki-kimyavi xassolori (mohkomlilik, catlilig, tem-
peratur, tozyiq, tursulug-qgolovilik vo s.), formalagsma dorinliyino struktur noza-
rot vo s. hesab olunur [3, 4, 14].

Filiz-magmatik sistemi daxilindo metasomatitlor intruziv massivin endo-

93



va ekzotomasina uygunlasmis mis-porfir filizlasmalorinin va porfir yataqlarinin
inkisaf saholorindo genis tozahiir etmisdir. Metasomatik proseslora bdyiik do-
rocads intruzivlerin formalagmasi zamani tomas metamorfizma ugramis siixur-
lar moruz qalmiglar. Naoticods Mehmana intruziv massivi otrafinda, demak olar
ki, onu ohato edon genis hidrotermal-doyisilmis siixur zolag omolo golmisdir.
O, osason qranitoid massivinin simal-qorb (Domirli-Canyataq) vo conub-sorq
(Xac¢ingay-Cullu) batiminda aydin tozahiir etmisdir [2, 13].

Oyronilon filiz-maqmatik sistemi daxilindo metasomatitlorin tdroma
kvarsit, argillizit va propillit formasiyasi ayrilmigdir [2]. Bu formasiyalardan bas-
ga Canyataq sahosindo intruziv vo otraf siixurlar arasinda lokal inkisaf tapmis
kvars-muskovit vo muskovit-kvarsli-qreyzenlor fasiyasi ayrilmisdir. Miitoxossis-
lor torafindon bu qreyzenlorin amolo golmosi kigik intruzivlorin hidrotermal moh-
lullarmin faaliyystilo slagolondirilir [2, 10]. Amma bu amologolmalor lokal xa-
rakter dasiyirlar. Gostorilon metasomatik formasiyalar, asason qarsiliglt olagali-
dirlor vo gismon teleskoplagsmislar. Buna baxmayaraq onlar genetik olaraq orta-
turs intruzivlorin postmaqmatik foaliyyatilo olagolidirlor vo onlar miixtalif ilkin
stixurlarin (kvarsh dioritlor, diorit-porfiritlor, qranodioritlar, qranodiorit-porfir,
andezit-bazalt, andezit-porfir vo andezit-dasit) hesabina omolo golmislor [13].

Metasomatitlor damar vo damarciglar otrafinda sacaqglar kimi lokal miqg-
yasda intensiv tozahiir etmis vo aydin oks olunmusdur. Bir ¢cox hallarda onlar filiz-
magmatik sistemi vo yataq miqyasinda damar otrafinda vo damar omologalmolorilo
birbasa olagosi olmayan birlogmalor noticosi kimi hidrotermal doyisilmo sahalori
omalo gotirirlor. Bir sira hallarda sohvon qeyd edirlor ki, genis sahavi doyisil-
molorin filiz omologalma prosesi vo damaryani dayisilmolorlo heg bir olagosi
yoxdur. Eyni zamanda tez-tez qeyd olunur ki, sorbost filizyan1 doyisilmoalor vahid
metasomatik siitun omoalo gotirir. Daha dogrusu eyni zamanda bu vo ya digor
mohlullarin tosiri noticosindo omolo golmislor vo mokanca metasomatik omalo
galmolarin qanunauygun doyisilma xiisusiyyatlorini oks etdirir [9, 14, 18, 19].

Filiz-magmatik sisteminin filizyan1 dayisilmalori ii¢lin, metasomatik sii-
tunun daxili zonasi, yani mohlullarin intensiv sirkulyasiyasi yolu boyunca lokal
yerlogsmis daha intensiv doyisilmo zonasi sociyyovidir. Bu zaman siitunun xa-
rici zonasi, yani az intensiv doyisilma zonasi biitlin filiz-magmatik sistemini
ohato edorok ohomiyyatli doracade daha genis yayilma alir vo miixtalif sii-
xurlarda miixtalif ciir tozahiir edirlor [9,13].

Verilmis molumatlar1 miizakirs edorak, deys bilarik ki, damaryani mig-
yasda vo yatagin zonalliginda tozahiir edon metasomatik zonalliglar arasinda
oxsarliglar vardir. Bu oxsarliglar yalniz asas tip metasomatitlorin daxili zo-
nadan keonarlarma dogru bu vo ya digor ardicilligr ilo deyil, eyni zamanda
mineral assosiasiyalarinin mokanca toyin olunmasi ilo sortlonir.

Daha genis inkisaf tapmis toromo kvarsitlor formasiyasi monokvars,
kvars-serisit, kvars-serisit-xlorit vo kvars-kaolinit miixtolifliklor ilo sociyyalo-
nir. Bu fasiyalar biitiin tozahiirlordo, daha ¢ox iso Domirli yatag: sahosinds to-
zahiir etmisdir. Burada téromo kvarsitlor hom inrtuziv, hom do vulkangen sii-
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xurlar hesabina formalasmisdir [2,13].

Argillizitli metasomatitlor, asason ilkin metasomatitlorin (téroma kvar-
sitlorin) vo inrtuziv siixurlarin hesabina omolo golmislor. Onlarin daxili zonasi
montmorillonitin kvarsla, gil minerallarinin (montmorillonit, kaolinit, hallazut)
+ kvars+serisitlo paragenetik assosiasiyasi ilo, bir sira hallarda iso yalmiz gil
minerallart ilo tomsil olunmugdur. Nozars alsaq ki, verilmis regionun metaso-
matik siitununda téromo kvarsitlor, osason mis-porfir sisteminin daxili hisso-
sindo, daha dogrusu porfir intruzivine yaxin miixtolif yash stixurlarla tomasda
vo propillitlor iso xarici zonada inkisaf etmislor, onda argillizitlorin yeri veril-
mis siitunda doqiq deyildir [3,4]. Umumiyyatlo, metasomatitlorin miixtalif tip-
lari arasinda doqiq sorhadin kegirilmasi miimkiin deyildir. Goriiniir ki, bu meta-
somatitlor artiq kontakt metamorfizmo moruz qalmis siixurlara daxil olan
hidrotermal mohlullarin dofalorls tosiri noticasindo omolo golmisdir [9,14].

Domirli filiz-magmatik sistemindo elementlor iizra geokimyavi zonalliq
toxmini olaraq asagidaki ardicilligla tazahiir edir:

(Fe) —»Fe+ Cu (Mo) — CutFe—Fe+Pb+Zn (Ag+Au)

Bu siradan goriindiiyli kimi pirit birbasa xarakter dasiyir vo biitiin zona-
larda istirak edir. ©gor daxili zonada domir magqnetit vo pirit formasinda istirak
edirso, xarici zonada o, 9sasaon piritlo tomsil olunmusdur [2].

Gorilindiiyli kimi Domirli filiz-maqgmatik sistemindo metasomatitlorin vo
filizlorin lateral zonallig1 aydin tozahiir edir. Bu zaman saquli zonalliq zaif to-
zahiir edir. Yalniz ayri-ayr1 quyularda darinliye dogru kvars-serisit metasoma-
titlori kvars-epidot-xlorit fasiyasi ilo ovoz olunur vo bu zaman anhidritin
miqdarinin artmasi1 miisahide olunur.

Yuxarida qeyd olunan zonalligla yanast Damirli filiz-maqmatik sistemi
daxilinds téromo, daha dogrusu saquli lizro aginmis, oksidlosmis, tokrar sulfid-
logmis vo ilkin filizlorin ardicil ovoz olunmasi ilo oks olunmus hipergen zonal-
liq da qeyd olunur [2,10]. Asinmis filiz zonas1 Domirli yatagi vo Xagingay to-
zahlirii sahasindo genis inkisaf tapmisdir. O, domir vo manqganin oksidli bir-
losmolorinin genis inkisafi ilo xarakterizo olunur. Oksidlosmo zonast saquli {iz-
ro birinci zonani ovoz edir vo burada karbonatlar vo silikatlar (malaxit, azurit)
soklindo mis minerallar Ustiinliik toskil edir [86, 205]. Tokrar sulfid zonginlos-
mo zonasi xalkozinin, bazon kovellin, bornit va ilkin filizlarlo birlogsmalorin in-
kisafi ilo xarakterizo olunur. Qeyd olunan bu zona filiz-magmatik sistemi da-
xilinds Domirli yataginda, Canyataq va Xacingay tozahiirlorinds ayrilir vo onun
ayri-ayr1 fragmentlori quyular vasitesilo kasilmisdir.

Natica. 1. Damirli filiz-magqmtik sisteminin mis-porfir yataq va tozahiirlorindo
filiz minerallagmasi1 osason mohtovi-damarciq xarakterli vo az miqdarda yayilmis
mohtovi vo damar tip mis vo mis-molibden filizlosmasils ilo tomsil olunmusdur.

2.Minerallagsmis zonalar 6zlorindo sulfid minerallagmasi ilo miisayist olu-
nan sulfid-kvars vo xalkopirit-molibdenit damarciglar1 hesabina amolo golmis
va xotti yerlosmis stokverklori oks etdirirlor.

3. Filiz-magmatik sisteminin filizyan1 doyisilmolor {i¢lin, metasomatik
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stitunun daxili zonasi, yoni mohlullarin intensiv sirkulyasiyasi yolu boyunca lo-
kal yerlosmis daha intensiv doyisilmo zonas1 sociyyovidir.

4. Toromo kvarsitlor monokvars, kvars-serisit, kvars-serisit-xlorit vo
kvars-kaolinit fasiyalar1 ilo tomsil olunaraq ham inrtuziv, ham do vulkangen sii-
xurlar hesabina formalasmisdir.

5. Damirli filiz-magmatik sisteminds elementlor iizro geokimyovi zonal-
liq (Fe) —» Fet+ Cu (Mo) — CutFe—FetPb+Zn (AgtAu) kimi ardicilligla
tomsil olunmusdur.
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CTPYKTYPHO-MOPDOJIOI'HYECKHE OCOBEHHOCTHU U OKOJIOPY/JIHBIE
METACOMATHUYECKHUE 30HAJIBHOCTD PYJHBIX TEJI B MIPEAEJIAX
JAMHUPJIMHCKOTI'O PYJHO-MATMATHYECKUX CUCTEM

M.U.MAHCYPOB
PE3IOME

B cratee paccMOTpeHBI CTPYKTYpPHO-MOP(OIIOTHYECKHE OCOOCHHOCTH W METacoMa-
THUYECKasl 30HAIBHOCTh PYIHBIX TNl MEIHO-TIOP(MUPOBBIX MECTOPOXKICHHNA. Y CTAHOBIICHO, YTO
MHHEPAIN30BaHHBIE 30HBI OTPAKAIOT JIMHEWHBIE IITOKBEPKH, OOpa30BaHHBIE 3a CUET CYJilb-
(pI/IJIHO—KBapLIeBHMI/I u XaHBKOHI/IpI/ITOBO-MOHI/I6}IGHI/ITHBIMI/I MIPOXKUIIKaMH, COIIPOBOXKIAr0-
myecs CyabQUIHON MUHEpaTH3aIHeH.

Jns OoKoJIOPYIHBIX M3MEHEHHMM XapaKTepHa BHYTPEHHSS 30Ha METAacOMaTHYECKOH
KOJIOHKH, T.€. 30Ha 0oJiee MHTCHCHBHOTO M3MEHEHUS, JIOKAIBHO PACIIONOKEHHAS TI0 ITyTH HH-
TEHCHBHOTO OOpaIleHHsl pacTBOPOB. B mpenenax pynHO-MarMaTHIeCKON CHCTEMBI BBIICICHBI
BTOPUYHBIC KBapIUTOBAs, APTHUIU3UTOBAs WM NPOMIUIUTOBAsS (POpMAaIUs METaCOMATHTOB.
l'eoxumuueckast 30HaILHOCTD JIEMEHTOB IMpeAcTaBiieHa nocienoBatenbHocThio (Fe) — Fe +
Cu (Mo) — Cu + Fe — Fe + Pb + Zn (Ag + Au).

KuiroueBble cjioBa: pyaHO-MarMaThdeckass CUCTEMa, CTPYKTYPHO-MoOp(hOIOTHYECKHe
0COOCHHOCTH. MUHEPATHN30BaHHBIC 30HBI, METACOMATHYECKast 30HATbHOCTh

STRUCTURAL AND MORPHOLOGICAL FEATURES AND NEAR-ORE
METASOMATIC ZONING OF ORE BODIES WITHIN THE DAMIRLY
ORE-MAGMATIC SYSTEMS

M.I.LMANSUROV
SUMMARY

The article discusses the structural and morphological features and metasomatic
zoning of ore bodies of porphyry copper deposits. It has been established that the mineralized
zones reflect linear stockworks, formed due to sulfide-quartz and chalcopyrite-molybdenite
veinlets, accompanied by sulfide mineralization.

Near-ore alterations are characterized by the inner zone of the metasomatic column,
i.e. a zone of more intense change, locally located along the path of intensive circulation of
solutions. Within the ore-magmatic system, secondary quartzite, argillisite, and propyllite
formations of metasomatites are identified. Geochemical zoning of elements is represented by
the sequence (Fe) — Fe + Cu (Mo) — Cu + Fe — Fe + Pb + Zn (Ag + Au).

Key words: ore-magmatic system, structural and morphological features. mineralized
zones, metasomatic zoning
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Ammonitlar, Mezozoy va o clmladan Yuranin doniz mangali ¢okintilorinin zonal
bolglist Uguin son daraca ahamiyyatli olan arxistratiqrafik qrupdur. Belo ki, onlar intensiv
inkisaf etmis va slratlo yeni orazilordo moaskunlasmislar. Qafqazin orta yura yash ¢okiin-
tillorinda yayilmis ammonitlarin tadqiqi géstarir ki, onlarin inkisafinin miihiim xiisusiyyatlori
vardwr. Bu, oziinii ham qabigin formasinda va skulptur elementlorindas, hom da daxili
qurulusunda géstarir. Bunlar, orqanizmlorin maskunlasma saraiti ilo izah olunur.

Acar sozlar: Qafgaz, ammonit, Aalen, Graphoceratidae

Ammonitlor stratiqrafiya {i¢iin miithiim qruplardan biridir. Onlarin in-
tensiv tokamiilli vo yeni arazilordo siiratlo moskunlasmasi ammonitlorin son do-
roco mithiim rahbar {izvi qaliglar olmasini miioyyanlosdirir. Bununla slagadar,
stixurlarin stratiqrafik voziyyetinin va yasinin toyin olunmasi {iglin basayaql
molyuskalar sinfino aid olan ammonitlorin todiqi ¢ox vacibdir. Qafqazin erkon-
orta yura ammonitlorino dair ¢ap olunmus elmi islorin vo bozi todqiqatcilarin
topladig1 kolleksiyalarinin tohlili naticosindo malum olur ki, bu sinfs aid olan
qrafoseratidlor ailasinin bozi xarakterik xiisusiyyatlori vardir. Bu, 6ziinii hom
onlarin formasinda vo skulptur elementlorinds, hom do gabiginin daxili quru-
lusunda gostorir. Bu, moskunlagma soraitindon asili olaraq cins vo nov soviy-
yasinda ayri-ayr1 orqanlarin konvergensiyaya vo redusiyaya moruz qala bilmasi
ilo izah edilo bilor [4].

Graphoceratidae ailosinin an qodim cinsi Leiocerasdir. Leioceras cin-
sinin godim ocdadi toar asrindo yasamis Pleydelliadir. Lakin boazi alimlor belo
hesab edir ki, bu cinsin orta yuranin avvelindo yasamasi vo qarisiq fauna
komplekslarinin amalo gotirmasi miimkiindiir.

Simali-qorbi Qafqazda, Xussa-Kardonik ¢aylarinin doralorindo (Qaragay-
Corkoss Respublikasi) son illordo (2017) rus alimlori todqigatlar apararkon
kasiliglorda Pleydellia faunasinin yox olmasi vo Leioceras faunasinin yaranmasi,
naticads alt vo orta yuranin sorhodinin ayrilmasi aydin sokilds 6z oksini tapir [6].

Leioceras A. Hiat torofindon ayrilmigdir (1867). ©n erkon ndv iso erkon
toar vo aalenin sorhadindo yaranan phoioceras opaliniphorme Buckmendir [4].
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Diqqgatalayiq xtisusiyyatlorindon biri Leioceras cinsinin biitiin sonraki
niimayandaslarinde nazik qabirgalarin qabigin asag1 yan sothindo dostoys banzer
yaxinlasmamasinin olmamasidir.

Erkon va Orta Yuranin sorhodinds daha dayaz su hovzasi soraiti Leio-
ceras opaliniforme cinsino holledici tosir gostordi. Belo ki, bu miihitdo onun
toromasi olan Leioceras opalinum Rein. yasamaga daha yaxs1 uygunlasdi. On-
larin xarici goriiniisii tadricon doyismasi sonraki dovrds Fransa vo Almaniya
orazisinda rast golon basayaqlilarin bozi yarimcinslorinin ayrilmasina sabab
oldu va tadricon bu név 6z mdvgeyini itirir (sok.1), erkon Aalenin sonunda
tistlinliik Leioceras comptum Rein ndviine kegir.

Erkon vo gec Aalenin sorhadinds Leioceras comptum Rein. cinsi Stau-
fenia (1906) cinsinin baslangicin1 qoyur. Leioceras cinsino on ¢ox oxsarligi
olan Staufenia cinsinin on ibtidai niimayandasi Staufenia sinon Bayle cinsidir.
Bu noviin inkisafi dovriinde onun gabirgalarinin oayilme yerlori boyiiyiir vo
gabirgalar daha gaba olur. L.comptum Rein.-don forqli olaraq, St.sinon Bayle-
da bir godoar sonra daxili hiindiirliik qalinliga barabar olur, sonra onu iistoloyir
[3], arakosmo xattinin ganad hissosi daha ¢ox parcgalanir vo naticodo daha moh-
kom, relyefli gabiq omala golir. Qeyd olunanlar, orqanizmlo otraf miihit arasin-
daki qarsiligh olagolorin sadslogsmasine vo yeni, tabeli sistematik vahidlorin
omolo golmasing sabab olur. Staufenia ils paralel olaraq Leioceras comptumun
davamgisi olan Ludwigia murchisonae Sow. vo Brasilia (L.) bradfordensis
Buck. kimi qruplar omalo galir.

Ludwigia va Leioceras niimayandolori arasinda arakasma xattinin inki-
safinda nosildon-nasilo kegon bir sira olamatlor mévcuddur. Ontogenetik inki-
safda Ludwigianin Grammocerasa yaxin oldugunu diisiinmays osas vardir. Bu
banzarlik gabirgalarin sargilarinin kasismalorinin daxili formasini vo arakosma
xotlorinin qurulugunu miiqayiso etdikdo nazora garpir. Oxsar slamotlor Gram-
moceras thouarsensen Orb. vo Hyldoceras sublevision arasinda da miisahido
olunur. Gec Aalenin Ludwigia ilo Orta Toarin Hyldoceras faunalari arasinda da
gohumlugq slagosinin olmast miimkiindiir [2].

Ludwigia cinsinin yarimcinslori arasindaki kaskin forglorin olub-olma-
masinin aragdirilmasi qarsidaki todgiqatlarin asas mosoalosidirsa, Graphoceras
cinsinin onlardan ayrilmasi siibho dogurmur vo son vaxtlara qodor paleon-
tologlar torafindon Graphoceras Ludwigia cinsinin torkibindo baxilirdi.

Aalen asrindon sonra Graphoceras cinsi ilo birga, digor strukturlarinin
praktiki olaraq eyni quruluslu olmasi sortinde yasti qarin (ventral) torofinds
hiindiir, koskin nozoro c¢arpan tilin olmasi ilo forqlonon ammonitlor meydana
galir ki, bu, onlarin arasinda qohumluq slagoalorinin olmasini demoys imkan ve-
rir. Burada Graphoceras concavam Sov. acdad n6v ola bilar, bels ki, bu ndvda
ilk dofs bu vo ya digor yaxin keyfiyyotlor geyd olunur. Yeni yaranmis novlor
imumi xiisusiyyatlorino géra bazon bir-birindon ¢otinliklo forglonan Hyperlio-
ceras Buckman (1889), Darellia Buckman (1898), Reynesella Buckman (1902)
va Toxolioceras Buckman (1902) kimi cinslords birlasdirilmisdir. Xiisusilo Da-
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rellia gabirgalarinin formasina (onlarin qatilasmasina, koskin sokildo nozar ¢ar-
pan xarici saxasino), yan toroflorin daxili hissasinin zaif oyilmosing, yast1 xarici
torofino vo digor olamatlorine goro Toxolioceras, sonuncu iso 6z novbasinda
Hyperlioceras cinsina yaxindir.

Belolikla, Leioceras cinsindon Toxolioceras cinsino qoador qrafosera-
tidlor ailosing aid olan ¢oxlu sayda basayaqli molyuskalar tarixi inkisafi orzinda
0z arasinda timumi slamatlorin olmasi ilo slagadardir vo bu slamatlorin bir
qismi otraf miihitin tasiri ilo doyisikliye ugramigdir [2].

Qafqaz qrafoseratldlan Qoarbi Avropada yayilmis qrafoseratidlorlo miiga-
yisodo cins vo nov miixtalifliyi baximindan kasaddir. Qafqazda Depaoceras
(S.Bukmen) kimi nisbatan kigik cinslar rast golinmir, Braunsina, Platygraphoceras
cinslori nadir hallarda tapilir, stenobiont orqanizmlora aid Darellia, Reynesella
cinslori, Brasilia, Ludwigella vo digor yarimcinslor genis yayilmayib. Bu ba-
ximdan, onlarin Qafqazin fiziki-cografi seraitinde inkisafi haqqinda daha genis
molumat yoxdur (cadval). Bununla bels, bazi cins vo yarimcinslordo bir cox oxsar
keyfiyyatlor miioyyon edilir vo bu, onlarin bir takson soviyyssindo Gyronmaya
imkan verir. Belo ki, xarici vo daxili qurulusuna géro Platygraphoceras, Braun-
sina, Depaoceras cinslorinin Graphoceras cinsindo, Ludwigella vo Brasillia

cinslarinin isa Ludwigia cinsinds birlogdirilmasi magsadsuygun hesab olunur.

Cadval

Boyiik Qafqazin aalen ammonitlorinin xarakterik komplekslori

(Q.Y.Krimholts, S.Balammaodovun alavalari ilo)

Mortobs | Yarim- Zona Azdrbaycan Rusiya Federasiyasi Giirciistan
martaba
iist concavum Graphoceras Graphoceras concavum
concavum Sow., Sow., G.decorum
G.rudis Buckm., Buckm., G..radis Byck.,
Ludwigia L.subtilicosta Krimh.,
subtilicostata Krimh., | L.micra Buckm.,
L.rugosa Buckm.
murchisonae | Ludwigia Ludwigia murchisonae |Ludwigia
murchisonae Sow., Sow., L.patula Buckm., | murchisonae Sow.,
L.umbilicata Buckm., | L.umbilicata Buckm., |L.obtusiformis
L.obtusiformis L.obtusiformis Buckm., | Buckm., Brasilia
Buckm., L.aperta L.aperta Buckm., bradfordensis
Buckm., Leioceras Brasilia bradfordensis | Buckm.., Brasilia
uncum Buckm., Buckm., Staufenia sublineata Buckm.,
Aalen L.acutum Quenst., (Costileioceras) sinon | Staufenia
Staufenia (Costi- Byle, Leioceras acuium | (Costileioceras)
leioceras) sinon Byle, | Quenst. sinon Byle,
alt opalinum Leioceras opalinum | Leioceras opalinum Leioceras
Rein., Leioceras Rein., Leioceras opalinum Rein.,
comptum Rein., comptum Rein., Leioceras
L.gotzendorfensis L.gotzendorfensis comptum Rein.,
Dorn, Costileioceras | Dorn, Costileioceras L.gotzendorfensis
costosum Quenst., costosum Quenst., Dorn, Costi-
Bredyia subinsignus | C.subcostosum leioceras costosum
Opp. Buckm., Bredyia Quenst., Costi-
subinsignus Opp. leioceras costosum
Buckm., Bredyia
subinsignus Opp.
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Faktiki olaraq, Qafqazda Aalen vo erkon Bayos asrlori orzinds 6z ara-
larinda six qohumluq olagslari ilo bagh olan Leioceras, Staufenia, Ludwigia,
Graphoceras va Toxolioceras kimi cinslarla tomsil olunmusdur. Bu cinslor Bo-
yik Qafqazin Azorbaycan hissasinda yayilmig Qarxun vo Cimi laydastosi ¢o-
kiintiilorinds do miioyyan edilmisdir [1]. Bununla bela, onlarin bir torafdon Hil-
doceratidae (Hildoceras, Grammoceras, Dumortieria, Pleydelia) vo digor to-
rofdon Hammatoceratidae ailolorinin bir ¢ox cinslori arasinda inkisaf xattinin
kasismosi haqqinda danismagq olar (sokil). Lakin onlarin doqiq koordinatlarinin
miioyyan edilmasi praktiki paleontologiyanin qarsisinda duran miithiim masolo-
lordon biridir. Galocokda grafoseratidlor lizorinde aparilacaq tadqiqatlar stratig-
raflara bir torofdon Qafgazin Alt vo Orta Yura sobolori, digor torofdon Aalen vo
Bayos mortabosi ¢okiintiilori arasinda doqiq stratiqrafik sorhodlori miioyyen
etmoyo imkan veracokdir.

2

Sok. Qrafoseratidlorin filogenetik sxemi

1. Leioceras opalinum Rein., 2. Leioceras comptum Rein, 3.Staufenia (Costileioceras) sinon
Byle, 4. Staufenia (C.) staufensis (Oppel), 5.Ludwigia murchisonae Sow., 6. Brasilia
bradfordensis Buckm., 7. Graphoceras concavum (Sov.), 8. Graphoceras pulchrum Buckm.,
9.Hyperlioceras (Toxolioceras) walkeri Buckm., 10.Toxolioceras mundum Buckm., 11.
Darellia, 12. Hyperlioceras discites (Waagen, 13.Hyperlioceras desori (Moesh).
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OCOBEHHOCTH PA3BUTUSA AMMOHHUTOB AAJIEHCKOI'O BEKA KABKA3A
II.P.BAJIAMME/1OB
PE3IOME

AMMOHHUTHI - apxXucTpaTurpaduyeckas rpyra, Y4pe3BbluaifHo BaXKHas ISl 30HAJIBHOTO
pacuiieHeHHsT ME3030HCKMX M B TOM YHCJIE IOPCKMX OTJIOKEHWH. OHM MHTEHCHUBHO pa3BHU-
BaJIMCh M OBICTPO 3aceisUTH HOBbIE apealibl. VcciaeqoBaHus aMMOHHUTOB, PaCIPOCTPAHEHHBIX B
CPE/IHCIOPCKUX OTJIOXEHUsX KaBkasza, MOKa3bIBAIOT, YTO OHM MMEIOT BAXKHbIE OCOOCHHOCTH
pa3BUTHS. DTO NPOSBIET ces Kak B popMe M CKyIBbITYPBIX 3JIEMEHTAX, TaK U BO BHYTPEHHEM
CTPOCHHUH PAKOBHHBL. DTO OOBSICHACTCS YCIOBHEM OOMTAHUS OPTaHU3MOB.

KuaroueBsie cioBa: Kaskas, ammonit, Aalen, Graphoceratidae

FEATURES OF THE DEVELOPMENT OF AMMONITES
OF THE AALENIAN AGE OF THE CAUCASUS

Sh.R.BALAMMADOV
SUMMARY
Ammonites are an archistratigraphic group that is extremely important for the zonal di-
vision of Mesozoic and Jurassic deposits. They are intensely developed and rapidly colonized
new habitats. Studies of Ammonites distributed in the Middle Jurassic deposits of the Caucasus
show that they have important features of development. This manifest itself both in the form
and sculptural elements, and in the internal structure of the shell. This is due to the living con-

ditions of organisms. They are explained by the conditions of settlement of organisms.

Key words: Qafgaz, ammonit, Aalen, Graphoceratidae
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Maqaladaa Gadobay filiz rayonunun yataq va tazahlrlorinin amalagalma  soraiti
verilmigdir. Todqiqatlar gOstormisdir ki, Godabay yataginda minerallasma 4 paragenetik
ardicilligda getmisdir: 1) yarum massiv sulfid linzalar soklinda minerallagsma yaradan andezit
tuflarmmin dayismasi hesabina formalasan kvars-adulyar-pirit; 2) yarum massiv linza vo damar
saklinda lokallasmis xalkopirit va sfalerit minerallagmasi; 3) xalkopirit va sfaleritin xalkozin,
kovellit vo enargitlo avoz olunan daha gec mis minerallarimin amoala galma morholasi; 4)
muxtalif vaxtlarda formalagsmis galenit-tennantit. Gadabay filiz rayonunda son illor apariimis
geoloji-kasfiyyat va elmi-tadgigat islarinin naticalari Gadabay yatagimin Cu-Au-Ag filizlasmasi
olan yuksaksulfidli tipa (high sulfidation) aid olmasini hesab etmak olar. Epitermal sistemin bir
hissasi olarag, onun asas faktoru kimi bosluglarda olan kvars va argillizit dayigmasini
gotirmak olar. Gadabay filiz rayonuna daxil olan va Gadabay yataginmin yaxinlhiginda yerlogon
Qadir yatagi isa Au-Ag-Zn-Pb filizlogmasi olan zoif sulfidlogmis (low sulfidation) yataq tipina
aid edilir va asas faktorlar: adulyar-serisit dayismasi, silisiumlu aglomerat va kvars-adulyar tip
damarlardur.

Acar sozlor: Godoboy filiz rayonu, Kigik Qafqaz, minerallagma, yiiksoksulfidli tip,
bosluglarda argillizit doyismosi

Godoboy filiz rayonu Azorbaycanin on iri filiz istehsal edon rayonlarin-
dan olub, dlkenin iri porfir-epitermal filiz sahasi hesab edilir. Filiz rayonu Tetis
metallogenik qursagiin Kicik Qafqaz hissasindo Tetis okeaninin Avrasiya ko-
narina subduksiyasi noticosindo formalagmis Yura-Tobasir yash Lok-Qarabag
ada qOvsiine aid edilir.

Son todqiqatlar gostorir ki, Gadabay yatag: zolaqli mdohtavilarindon
ibarat olan yiiksok keyfiyyatli qizil-porfir-mis filizlsrindon togkil olunmusdur
va onun ehtiyatinin 90%-ni togkil edir. Porfir tipli minerallagma pirit filizlorinin
iizoring golir. Filizsaxlayan stixurlar asason téromo kvarsitlordon ibarstdir. Sub-
vulkanik riolit-dasit porfirlor eni 200-1000 m (orta hesabla 600 m-don ¢ox) ol-
magqla 1800 m mosafods simal-qorb — conub-sorq istiamotindo uzanmis bdyiik
stokverk omolo gatirir. 240-300 m derinliys qodar qizil-mis-porfir tipls alaqe-
dar olan sulfid minerallagmasi stokverkin osas toskilediciloridir.
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Filizlosmoa Bayos-Bat yasli andezit tuflarinin tomasinda, Kimmeric yash
diorit intruzivinin tizerinde yatir. Filiz cismi porfir teksturaya malikdir vo
mikrokristallik matrisada kvars gozciiklori omalo gotirir. Ona goro do filiz
kiitlasinin ilkin magmatik tobists malik oldugu siibho dogurur vo onun kvars-
adulyar-pirit assosiasiyasinin hidrotermal doyigsmasi naticosindo formalagmasi
daha realdir.

Ac1q karxanada ¢ol tadqiqatlart gostorir ki, andezit tuflarinin propilit-
logsmasi filiz kiitlosi amals gotiron kvars-adulyar-pirit doyismasing ¢evrilir. Col
todqiqatlari, homginin vulkanoklastik siixurlarin horizontal yerlogsmis laylarina
aid olan propillit vo kvars-adulyar-pirit doyigsmalorilo nazaroat olunmasint gos-
torir. Karxananin markozi hissasindo iki asas qirilma strukturlarin kosigmasi
miisahids edilir. Onlar mokanca saquli istigamotds yayilan gec argillizit doyis-
mosilo vo ¢ox da bodyiikk olmayan sulfid minerallagsmast ilo olagodardir.
Kvarst+adulyar+pirit hidrotermal doyismo minerallasmasinda metallarin analizi
filizin asag1r novli oldugunu, yatagin morkozi hissesindo iso sulfid mineral-
larinda ytiksok novlii filizlerin istrirak etmosi miisyyon edilmisdir. Te, Se, Hg,
Sb, As kimi elementlorin miixtalif, lakin yiliksok miqdarda istirak etmosi filiz-
lorin ¢ox da bdyiikk olmayan derinliklorde epitermal miihitdo formalagdigini
gostarir.

Tadqgiqatlar gostormisdir ki, Godobay yataginda minerallagma 4 parage-
netik ardicilligda getmisdir: 1) yarim massiv sulfid linzalar soklindo mineral-
lasma yaradan andezit tuflarinin doyigmosi hesabina formalasan kvars-adulyar-
pirit; 2) yarim massiv linza vo damar soklinds lokallagsmis xalkopirit va sfalerit
minerallagmasi; 3) xalkopirit vo sfaleritin xalkozin, kovellit vo enargitlo ovoz
olunan daha gec mis minerallarinin amalagalma marhalasi; 4) miixtalif vaxtlar-
da formalasmis qalenit-tennantit.

Qadir yatagi Gadoboy yatagindan 400 m mosafads yerlosir vo onun si-
mal-qarb cinahinda strukur-geoloji xaritoalma zamani Godoboy Istismar Qrupu
(Gedabek Exploration Group) torofindon kosf olunmusdur. Bu zaman kvars-
porfir subvulkanik siixurlarin burada askar olunmasi asas faktorlardan biri ol-
musdur. Qadir rayonunda 11 kosfiyyat quyusu gazilmigdir. Miioyyon olunmus-
dur ki, filiz cismi vulkanik siixurlarla kvars porfirlorin (riolit-dasit subvulkanik
formasiya) tomasinda yerlosir. Kvars porfirds sopinti, brek¢iya vo damara bon-
zar teksturlar miioyyan olunmusdur. Filizlorin minerallasmasi sopinti, linzage-
killi vo damar tipli pirit, xalkopirit, sfalerit, qalenit, maqgnetit vo b. minerallar-
dan ibaratdir. Bozi quyular pirit vo xalkopiritlo assosiasiyada massiv xalkopirit
zonasimi kosmisdir. Filzisaxlayan siixurlar hidrotermal doyismis kvars por-
firlordon ibaratdir. Filiz cisminin morfologiyasi stokverke formasina banzoyir
[1,2].

Qadir filiznazarstedici qirilmalar ens yaxin istiqgamotds olub, simal-qorb
uzanmasma (270-310%) malikdir vo 80-85° bucaq altda yatir. Bu qirilmalarin
qalinligr 50 m-i ke¢gmir. Bu qirilmalar boyu siixurlar brekgiya soklindadir, yiin-
giil laylanmisdir vo kaolinlogmisdir.
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Ikinci paralel qirilma ovvalki qirilma sistemindon simaldan, Qadir mine-
rallagma sahasinin simal cinahindan kegir. Hor iki qirilmanin uzanmasi qarbdon
(270°) simal-qorbo (310%) doyisir, gabariq hissesindon simala riolit-dasit
subvulkanik cisimlora dogru ayilorak, yarimdairavi xarakter alir. Bu qirilmalar
boyu stlixurlarin saquili yerdoyismosi bas verir. Simal bloklar conub bloklara
nisboton 60-75 m asagida yerlosir. Biitiin bu tosvir olunan qirilmalar yatagi
saquli xott boyunca miixtalif soviyyado yerloson vo ¢ox da boyiik olmayan
giinbazabanzar hiindiirliiklor omals goiron ayri-ayr1 bloklara boliir.

Belo hesab olunur ki, yatagda asagi miqdarda sulfidlor saxlayan adulyar-
serisit doigmosi qaynar magmanin qalxmasi zamani yeralti sularin onlarla
qarsiligh tesirindon amolo galir. Asag: sulfidli sistemde mayenin uzun zaman
qaynamasi yiiksak keyfiyyetli qizil vo glimiis yataginin amolo golmasino sabab
olmusdur. Yiiksoksulfidli minerallagmadan forqli olaraq, maye otraf siixurlarla
uzun bir miiddotds qarsiliqlt miinasibatde olur vo bunun naticosindo maye tod-
ricon neytral olur vo silisium hall olur. Daha sonra silisium ¢atlarda kvars sok-
lindo ¢okiir vo catlar1 baglayir. Bu hadiso bas veron zaman germetik qiril-
malarda gazin tozyiqi artir vo daha sonra katostrofik qaynama, partlayis bas
verir vo qizil ¢okiir. Daha sonra yena do passivlik dovrii baslayir vo yeno do
kvars ¢okiir. Bu tsiklik proses asagisulfidli Gadir yatagi sistemi ti¢lin sociyyavi
olan zolaql1 teksturlu kvars-adulyar linzalariin omalo golmasine sabab olur.

Sakil 1 vo cadval 1-do Qadir asagisulfidli vo yuxari sulfidli Godoboy ya-
taglarmin formalagmasinin sxematk tosviri vo minerallagsmasinin miiqayisoli
analizi gostorilmisdir.

d Cadabay viiksak sullidli vaiagq h Qadir asaqu sulfidli vatag
{acidic, oxidized) (neutral pH, reduced)
Boslugls kvars — Silin v
Ml grulan HE + 20, — HE0, pH B-8 'IL}

S« 30y — HEQ,

Falisths snlar
pH 23

Halianh sular

- pH 23 -
ﬁgl I'I:::D_ hovarsh iz~

adulyar kaksit et

Praqiiliz

))l‘“.\ -

0, 80,

t* ¥ * ¥ J
Aletinrik “

(T A

Baxar
(it /‘:'-"'\_
dasliolmatan  Frns - N

Sok. 1. Epitermal yataqlarin formalasmasinda flyiiidlerin va doyisma zonalarinin
qarsiliqlt slagasini gosteran Gadabay yiiksoksulfidli (a) ve Qadir asagisulfidli (b) yataq-
larinin timimilosdirilmis sxemi
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Belalikls, Gadobay filiz rayonunda son illor aparilmis geoloji-kasfiyyat
va elmi-tadqiqat islorinin naticolori Gadabay yataginin Cu-Au-Ag filizlagmasi
olan yuksaksulfidli tipa (high sulfidation) aid olmasini hesab etmok olar.
Epitermal sistemin bir hissasi olaraq, onun asas faktoru kimi bosluglarda olan
kvars vo argillizit doyismosini gotiirmok olar. Godoboy filiz rayonuna daxil
olan vo Godoboy yataginin yaxinliginda yerloson Qadir yatag: isa Au-Ag-Zn-
Pb filizlagmasi olan zaif sulfidlasmis (low sulfidation) yataq tipins aid edilir vo
osas faktorlar1 adulyar-serisit doyismasi, silisiumlu aqlomerat vo kvars-adulyar
tip damarlardir [3].

Umid zonasm da Qodir yatag: kimi asagisulfidli epitermal sistemo aid
etmok olar. Qadir yatagi ii¢iin yuxarida gostorilon doliillor hom do Umid
yatagina aiddir (sokil 2).

Asagida epitermal yataqlar haqqinda qisaca molumat verilir.

Epitermal yataglar dedikdo ¢ox zaman vulkanizm mohsulu ilo (amma
homiso yox) subareal kalsiumlu-golovi vulkanizmlo olagodar olan sotho yaxin
hidrotermal foaliyyot basa diisiiliir. Bu sotho yaxin zona olub, nacib metallar
saxlayan epitermal filizgokmo ilo sociyyolonir. Bu miihitdo (adoton, 1km do-
rinlikdo) hidrotermal sistemdo mineral amologolmoyo, xiisusilo do nacib me-
tallarin minerallarinin amals galmasing sorait yaradan oksor fiziki vo kimyovi
doyismolor bas verir. Lakin epitermal miihit biitév hidrotermal sistemin, ancaq
az bir hissosini toskil edir vo burada metallarin gotirilmosi, dasinmasi vo
¢cokmasi bas verir. Bu sistem, xiisusilo epitermal qizil yataqlari {i¢iin daha ¢ox
gobul olunandir.

Cadval 1
Gadabay va Qadir epitermal yataqlarinin filizlogmasi
Yatagin adi Gadabay Qadir
Epitermal sistemin tipi  [Yiksoksulfidli (high sulfidation)  |Asagisulfidli (low sulfidation)
(turs sulfatlar) (adulyar-serisit)
pirit, sfalerit, galenit, xalkopirit, pirit, sfalerit, galenit,
enargit, malaxite-azurit, tennantit- [xalkopirit, tennantit-tetrahedrit,
Filiz minerallar: tetrahedrit, covvellit, elektrum, elektrum, telluridlor-selenidlar,

telluridlor-selenidloar, sarbast qizil  [sarbast qizil

Kvarsin massiv kiitlasi, bazan lokal [Kvars va xalsedonun zolaqls,

Yatagin strukturu damarlar xacsokilli damarlari
bosluglarda kvars druzalari,
damar sokilli brekgiya

Hidrotermal doyismo turs; alunit, kaolinit, piropfillit, INeytral miihito yaxin, illit

diaspor, illit (serisit), interstal gil minerallari

Geokimyavi assosiasiya [Molumat yoxdur Au-Ag-Pb-Sn-Sb
H(Zn)+=(Te)+(As)+
(Ba):(Hg)
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[___ COmid agadusulfidll minerallayma sahasinin cpitermal modell e ]

Sak. 2. Umid asagisulfidli minerallasma sahasinin epitermal modeli (Macaristanin Tokaj
Daglar1 epitermal sisteminin timsalinda). (Azorbaycan interneynesnl Mayning Kompani
Sirkotinin materiallarina osason tortib olunmusdur).

Nacib va nacib olmayan metallarin epitermal yataqlar {iclin bir ¢ox tos-
nifatlar vardir [4-6]. Cadval 2-ds nacib metallarin epitermal sisteminin struktur,
kimyovi, genetik nazaratedici faktorlar gostorilmisdir.

Epitermal yataqlar1 saciyyavi nisanslorino gora (dorinlik, niifuzetma to-
bisti va s.) bozon damar, ovozetma, sopinti, stokverk, brekg¢iya tipli adlandirir-
lar. Bu nisanalor ¢ox zaman biri digorindo yerlosir vo faktiki olaraq eyni bir
hidrotermal sistemin epitermal soraitdo miixtalif hissolorino totbiq oluna bilor.
Belolikla, eyni bir sistemds tok miihitin forqli soraiti deyil, hom do miixtalif so-
viyyalori miisahids edilir. Filiz vo metamorfizmin paylanmasi straf siixurlarin
vo onlarin torkibinin ilkin vo téroma kegiriciliyinin funksiyasi kimi miioyyon
olunur.

Cox zaman bu tip yataqlart Ag/Au nisbatino gora boliirlor. Belos ki, bu
nisbot < 10 olarsa onu Au-Ag, > 10 olarsa iso Ag-Au yatagi adlandirirlar.

Yataqlarin boliinmasinin ikinci meyart otraf siixurlara - orta-turs siixurlar
va ya qurintili vo karbonat ¢okiintiilorina gora toyin edilir. Qeyd edilir ki,
filizlor otraf stixurlarin ilkin vo toromo kegiriciliyindon asili olaraq, damarlarda,
stokverklordos vo ya sopinti halinda yerloso bilor. Qeyd etmok lazimdir ki, otraf
stixurlar epitermal yataqlarin ayrilmasinda oshomiyyatli element rolunu
oynamir.

Vulkanogen yataqlart ¢ox zaman asagisulfidli (low sulfidation) vo yiik-
soksulfidli (high sulfidation) (uygun olaraq adulyar-serisit va turs-sulfat) tiplara
boliirlor [6-8] vo filizomologatiron hidrotermlords kiikiirdiin nisboton oksid-
logsma voziyyetindoki migdarinin az vo ya ¢ox olmasi ilo toyin edilir. Bu torif-
lordo hidrotermlords kiikiirdiin imumi miqdar1 tolob olunan sort deyildir.
R.H.Sillitoye goro yiiksok sulfidli sistemlords sulfid vo sulfatlarin yiiksok
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miqdar1 miisahido edilir vo bu zaman “massiv sulfidlor” termini islodilir. Ok-
sing, filiz zonasinda asagikiikiirdlii sistemds sulfidlor mohdud miqdarda yayil-
migdir [9].

Beloliklo, asagisulfidli sistemlor oksidlogsmo doracasi -2-yo qodor olan
kiikiirdo malikdir (yoni H,S soklindo), yiiksoksulfidli sistemdo iso kiikiird yiik-
sok epitermal voziyyotdo istirak edir (+4-0 godor, yoni kiikiird SO, soklinds
istirak edir).

Aciq epitermal yataqlarin oksar hissasi, homginin oksor hidrotermal sis-
temlor asagi sulfidli tips aid edilir. Onlar {i¢iin H,S hidrotermal sistemin epiter-
mal hissesinin istiinliik toskil edon kiikiird saxlayan birlogmosidir. Mineral-
amolagalms 170-270° C-ds, 20-1000 m dorinlikds bas verir. Xlorid hidroterm-
lorindon omolo golon kompleks hidrotermal minerallara ¢ox zaman kvars,
adulyar, K-mika, xlorit, kalsit, epidot, pirit, albit, seolitlor vo nacib metallarla
yanags1 qeyri-nacib metallarin sulfidlori aid edilir.

Cadval 2
Epitermal yataqlarin asas faktorlar [10]

Doarinlik Sothdon 1000 m-o gqodar

Formalagma 50-300" C (asason 170-250" C)

temperaturu

Hidrotermlorin ~ amoalo | Meteor vo magmatizmin bazi komponentlori

golmosi

Yataglarin formasi Inco vo qalin damarlar, stokverklor, sopinti filizlor,
ovazetmo filizlori

Filizlorin teksturu Aciq saholori doldurma, kollomorf zolaqli, daraqvari
struktura

Filiz elementlori Au, Ag, (As, Sb), Hg, [T1, Ta, Ba, U], (Pb, Zn, Cu)*

Metamorfizm Silislogmo, sothi argillosmo, montmorillonit/illit, adulyar,
propilitlasma

Umumi nisanolori Incodonali  xalsedonlu kvars, kalsit iizro kvarsin
psevdomorfozasi, ¢atliliq (brek¢iyalasma)

"Kvadrat métorizodo nadir hallarda sonaye ohomiyyoti dasiyan elementlor, dairovi
motarizalards - sonaye shomiyyati dastyan, lakin nocib metallara nisbaton az shamiyyatli olan
elementlar gostarilmisdir.

Yiiksok sulfidli yataqlarda (high sulfidation) qizil minerallasmas1 adaton
enargitlo, bazon pirit, tennantit-tetraedrit, kovellit vo ya alunitlo miisayist
olunur. Filiz zonalar1 ¢ox zaman doqiq struktur elementlorlo lokallasmisdir vo
hidrotermal brekgiyalarla olagodar olaraq, dar oreolda (birinci on metrdon az)
yayilmigdir. Onlar tadricon yuyulmus qaliq silisiumdan (ogor o istirak edirso)
kvars-alunit, kvars-kaolinit, gillorlo (layli illit-montmorillonit) vo nohayst
miqyasina gors mahdud olan propilitlogsma zonas1 ils ovoz olunur [11, 12]. Bazi
hallarda filizlorin shomiyyatli hissasi otraf siixurlarda kaolinit, dikkit, pirofillit,
diaspor, K-mika, sorbost kiikiird, barit vo anhidritdon ibaratdir.
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Epitermal qizil yataglarinin osas xiisuiyyatlorindon biri do onlarin vul-
kan-plutonik qovslorde (ada qdvslori, hamginin kontinental qdvsler) rast gal-
mosidir [13, 14].

Belolikla, Godobay filiz rayonunda yiiksok sulfidli vo asagi sulfidli hid-
rotermal sistemlori gobul etmok olar. Gadoboy filiz rayonunun Au-Cu-Ag ya-
taglar1 da Lok-Qarabag vulkanik ada qovsiindo yerlogsmisdir. Bu yataqglar osa-
son kalsiumlu-golovili seriyaya aid olan vulkanik siixurlarda yerlosmis vo ¢ox
da boyiik olmayan - togriban 1,5 km dorinlikds formalagmisdir.
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YCJIOBUS ®OPMHUPOBAHUS MECTOPOKJIEHUI U TPOSIBJEHUA
KEJABEKCKOI'O PYTHOI'O PAMOHA

C.C.MYPCAJIOB
PE3IOME

B cratee npenctaBieHbl yciaoBHS (HOPMHPOBAHHSI MECTOPOXKIECHUH W TPOSBICHUN
Kenmabexckoro pymHoro paiiona. MccnemoBaHus TOKa3aiaw, 4YTO MHUHEpaium3aIus Ha
MecTtopokieHnu Kemabek mpowncxoaumia 1o 4 mapareHeTHYeCKHM ITOCIIeIOBATeILHOCTAM: 1)
KBapI-aayJsIp-IAPUT, 00pa30BaHHBIN 3a CYET M3MEHEHHS aHAC3WTOBBIX Ty(OB, 00pa3yromiei
MUHCPAIHA3ALUI0 B BUAC IOJIYMACCUBHBIX CYIb(QUIHBIX JHH3, 2) JIOKaJU30BaHHAs MUHE-
panu3anus XajabKonupura U caiepura B BUIC MOTYMACCHBHBIX JIMH3 M XKW, 3) cTaaus o0pa-
30BaHUS XaJbKONMpUTa M cdanepuTa, Mo3Ke MHHEpaIbl MEAN 3aMENaloTCsl XaJIbKOLUTOM,
KOBEJUINTOM W SHApruToM; 4) o0pa3oBaBIIMiCS B pa3sHOE BpeMs TallCHUT-TCHHAHTHT.
PesynbraThl Teosoro-pa3BeIoYHbIX W HAYYHO-HCCIIEJOBATEIbCKUX pabOT, MPOBEJCHHBIX B
nocnenaue Toapl B Keqabekckom pynHOM paifoHe, ee MOKHO OTHECTH K BBICOKOCYIb(QHUIHOMY
tumy (high sulfidation) (Cu-Au-Ag opyaenenue). B cocraBe snuepManbHOM CHCTEMbI OCHOB-
HBIM (DAKTOPOM SIBIISICTCS HaJIW4He KBapla W HM3MEHEHHOTO AaprH/UIM3HTa B IIOJIOCTSX.
Mectopoxxneane [aamp, KoTopoe sBisieTcs dYacThio KemaOekckoro pyaHOTO paifoHa H
PAcCIIONIOKEHO PSIIOM ¢ MecTopokacHHeM KemaOek, OTHOCUTCS K THUIYy HU3KOCYIb(QHIHOMY
tumy (low sulfidation) ¢ Au-Ag-Zn-Pb Munepanusaiieil, 1 OCHOBHBIMHU (paKTOpaMU SIBIISTIOTCSI
AnyJIAp-CEPUINUTOBBIC U3MEHCHU A, arjioMepaT KPEMHUA U )KWUJIbl KBaAPUEBO-aAyJIAPHOTO TUIIA.

Kaouessie ciioBa: Kenabexckuii pyaHslid paiioH, 00001IeHHass TeHeTHYeCKash MOJEIIb,
MUHEpaIUu3anus, BLICOKOCyHL(bHI[HLIﬁ THII, H3MEHEHHOM APTUWUIN3UT B IMOJOCTAX.

FORMATION CONDITIONS OF DEPOSITS AND MANIFESTATIONS
OF THE KEDABEK ORE REGION

S.S.MURSALOV
SUMMARY

The article presents the conditions of formation of deposits of the Gadabay ore region.
Studies have shown that mineralization at the Kedabek deposit took place in 4 paragenetic
sequences: 1) quartz-adularia-pyrite formed due to alteration of andesite tuffs, forming a
mineralization in the form of semi-massive sulfide lenses; 2) localized mineralization of
chalcopyrite and sphalerite in the form of semi-massive lenses and veins; 3) the stage of
formation of chalcopyrite and sphalerite, later copper minerals are replaced by chalcocite,
covellite and enargite; 4) galena-tennantite formed at different times. The results of geological
exploration and research work carried out in recent years in the Gadabay ore region, it can be
attributed to the high sulfidation type (Cu-Au-Ag mineralization). In the composition of the
epitermal system, the main factor is the presence of quartz and in the cavities. The Gadir
deposit, which is part of the Gadabay ore region and is located next to the Gadabay deposit, is
of the low sulfidation type with Au-Ag-Zn-Pb mineralization, and the main factors are
adularia-sericite alterations, silicon agglomerate and quartz veins. adular type.

Key words: Gadabay ore region, generalized genetic model, mineralization, high-
sulphide type, altered mudstone in the cavities.
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Moagalado Lok-Qarabag struktur-formasiya zonasimin Mezotetis okeanimin Evkon Yura
vaxti bag vermis subduksiya prosesi naticasinda formalasdigi asaslandirilmigdir. Eyni zamanda
Triasin sonunda Yuranin avalinda Pangey-2 materikinin destruksiyaya ugramast naticasinda
Sarqi Avropa va Qondvana plitalari bir-birindon ayrilmislar. Simal istiqgamatli subduksiya
prosesi naticasinda Mezotetisin simal sarhadi boyunca Erkan Bayos yarusundan baslayaraq
intensiv, yetgin adalar qévsiinii xarakteriza edon vulkanizm prosesi baglamisdir. Erkan Bayos
yarusuna qadar iso Qarabag-L0k-Pont yetkin adalar qévsinin tomal, yaxud biindvra siixurlar
200-250 m galinliginda bazal konglomeratlary ilo értiiliir. Onlarin iizorinda isa 180-200 m qa-
hinhiginda ritmik novbalason xirda danali qumdagslart va gil sistlorinin yerlosdiyi tasvir olunur.
Bayos yarusu vaxtinda isa qismon qeyri-uygunluq saxlanilmaqla bimodal — yaxud diskret
bazalt-andezibazalt-riolit komplekslori formalasdigi gostorilir. Filizlasma mis-porfir tobiatli
olub, Ust Yura yasl vulkanizm va plutonizmin hidrotermal mohlullarinin plagiogranitlora va
riolitlara termiki tasiri naticasinda amala galdiyi asaslandirilir.

Acar sozlor: plagiogranit, plagioriolit, Atabay-Slavyanka, Lok-Qarabag

Lok-Qarabag struktur-formasiya zonasit O.X8liboylinin (1996),
R.N.Abdullayevin (1963) vo M.I.Riistomovun (2018) todgigatlarma uygun
olaraq, Ki¢ik Qafqaz meqaantiklinorisinin conub-gorq vo simal-sorq yamaclari
boyu, Araz ¢aymdan baslayaraq simal-qorb istigamotindo Xram ¢aymin do-
rasinag gadar izlonilir. Bu zona qdvsvari formada, yani conub-sorqe iimumi Qaf-
qaz istigamatinda, simal-gorga va simal-qoarbs 6z izlonma istigamatini bir qador
enlik dairasina dogru qovsvari formada doyisir. Lok-Qarabag struktur
formasiya zonas1 Xram ¢aymin dorasindon baslayan davami iso enlik dairosi
boyunca xirda fasilolorlo Pont daglarina qodor davam edir (sokil 1). Toqdim
olunmus sxematik geoloji xoritodon goriindiiyi kimi bu zonanin qdvsvari
formada olmasina yaqin ki conubdan simala dogru harokat edon Orab plitasinin
tosiri olmusdur (Panov, 2013).

Qeyd olundugu kimi, tosvir olunan bu struktur “Mezotetis” okeaninin
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simal-sorq vo simal tomaslarinda mdvcud olan subduksiya zonasinda forma-
lagmigdir. Zonanin geoloji qurulusunda asason Ust Paleozoy vo Mezozoy yasl
metamorfik, magmatik, vulkanogen-¢okmo vo ¢okmo siixur komplekslori is-
tirak edirlor (sokil 1). Bilindvrs, yaxud “substrat” tomsil edon paleozoy yash
metamorfik siixurlar osason zonanin simal-qorb davaminda, yaxud daha cox
qalxmis hissalorindos, dorin errozion g¢ay dorslorinds (Osrik, Hosonsu, Xram
caylari, Lok massivi vo s.) miisahido olunur. Homin dorin errozion kosilislordo
istirak edon metamorfik siixurlar torkibco mikrogneyslordon, muskovit-kvars,
grafitlosmis muskovitli sistlordon, serisitli sistlordon, bozon iso aktinolitli
sistlordon va s. ibaratdirlor.

Aparilan miitloq yas todqigatlarina goéro (R.N.Abdullayev, 1969,
D.M.Sengqelia, 2005, Q.T.Vasakidze, 1999) bu biindvro massivlori Ust Hersin
yasli hesab olunurlar. Onlarin tizarinds kifayat qador qalinliga malik olan (120-
250m) geyri-uygun yatimli bazal konglomeratlar1 yerlasirlor (R.H.Abdullayev,
1963). Bazal konqglomeratlar1 gostorilon kosilislordo 6z novbalorindo Alt Yura-
nin (Leyas mortobasi) Bayos yarusunun ¢okiintiilori ilo geyri-uygun ortiiliirlor.
Mohdud yayilan ¢okiintiilor litoloji torkiblorino goéro qumdaslarindan, gil sist-
lorindon, mokanca az yayilmis mergellordon vo ohongdaslarindan ibarat ol-
magqla Hettanq, Sinyemur, Plinsbax vo Toar yaruslarina uygun golirlor. Bun-
larla yanags1 Paleozoy yasli metamorfik sistlorin tizorinds transqressiv yatan ba-
zal konglomeratlar1 gorti olaraq Hettanq yarusuna aid olunur. Eyni zamanda
oksor kosilislordo Perm, Trias ¢okiintiilori istirak edirlor vo Leyas mortobasinin
qalinliglar1 ortalama 200 metra ¢atmuir.

Bu kosilisdo Toar yarusunun iizorinde Aalen yarusunun c¢okiintiilori
uygun yatirlar vo litoloji torkiblorine goro narin donali qumdaslarindan vo on-
larla novboloson — argillitlordon ibaratdirlor, imumi qalinliglart isa 120 metr-
don ¢ox deyildir. Amma Aalen yarusunun ¢dkmao siixur komplekslori do 6z
ndvbosindo Bayos yarusunun vulkanitlori ilo geyri-uygun ortiiliir. Bayos vul-
kanizmi Lok-Qarabag struktur formasiya zonasinda iki morholodo bas ver-
misdir. Birinci marhalads kifayat qodor qalinliga vo fasiya miixtolifliyine malik
olan bazalt-andezibazalt kompleksi formalagmisdir. Bu kompleks osason Som-
kir, Murovdag, Goy-gol; simali-qorb istiqgamotinds iso Somsoddin vo Allah-
verdi antiklinorilarinin markazi hissalorinds forqli qalinliqlarda istirak edirlor.

Qeyd etmoliyik ki, Erkon Bayos kompleksi asason effuziv-piroklastik
fasiyada tomsil olunmaqgla Murovdag silsilosinin simali-qorb cinahindan bagla-
yaraq homin istigamotds Lok vo Xram kristallik massivlerine gador doyiskeon
galinhqgla izlonilir. Amma homin vulkanitlor adlar1 ¢okilon massivlordon enlik
dairasi, yaxud qarb istiqgamotinde qalinliqlar1 doyismaklo, Pont daglarina qodar
davam edir.

Bayos vulkanizminin ikinci morhalosinds kvarsh plagioriolit (kvars pla-
gioporfir) kompleksi formalagmisdir. Bu kompleks Lok-Qarabag struktur for-
masiya zonasinda Bat vo Bayos yaruslarinin stratiqrafik sarhadlorini miioyyen
etmokdo miithiim ohomiyyat kasb edir. Belo ki, bu vulkanitlor oksor hallarda Er-
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kon Bayos yasli vulkanogen kompleksin siixurlarin1 uygun ortorok, kifayot qo-
dor qalinliga malik zolaq formasinda Murovdagin qorb yamacindan baglayaraq
Xram cayinin dorasina qadar izlonilir. Relyefds, xiisusilo dorin errozion ¢ay do-
rolorinds olduqca aydin formada siitunvari formalar omolo gotirirlor. Bu effu-
zivlarin intruzivlari enina qirilmalarla uzununa qirilmalarin kasisdiklari saho-
lords yerlogmislor.

Kvarsli plagioklazli riolitlorin lava ortiiklorinin kifayst qoder qalin
(=700m) hissasi Zoyam, Osrik, Axinca ¢aylarmin dorolorindo miisahido olunur.
Ust Bayos vulkanizmin intruzivlori todqgigat sahosindo Ataboy-Slavyanka, Gi-
lanbir, Mehrab, Goydag vo s. ¢ixislarla tomsil olunmuslar (sokil 1). Onlar bir
qayda olaraq Erkon Bayos vulkanitlorinin i¢orilorinds yerlosmoklo onlara termiki
tosir gostormiglor. Termiki tosir asason tomas zonalarinda kvarslagma, kaolinlos-
mo, hematitlogmo kimi miisahido olunur. Lok-Qarabag struktur formasiya zona-
siin oksar birinci struktur vahidlorinin terkiblorinde Bat yarusunun vulkanitlori
va vulkanogen-¢cokma, eloca do ¢okma siixur komplekslori istirak edirlor. Eyni
zamanda vulkanitlorin subvulkanik fasiyalarl da genis yayllmlsdlr.

(RN == ey Ty o el U e X e Y e e [ e
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Sak. 1. Atabay-Slavyanka plagioqgranit intruzivinin geoloji sxematik xaritosi

(V.C.Ramazanovun materiallari asasinda tortib olunmusdur).

Sorti igarolor: 1 — miiasir ¢okiintiilor; 2 — {ist yura, oksford-kimmeric yarusu (J30-K.,):
qumlu, organogen mongali shongdaslari; 3 — orta yura, bat yarusu(J;bt), andezitlor vo onlarin
tuflari; 4 — orta yura, {ist bayos yarusu kvarsh plagioporfirlor vo onlarin miixtslif tuflari; 5 —
orta yura, alt bayos yarusu andezitlor, bazaltlarin piroklastlari; 6 — {ist yura yash intruzivler (J;-
K,) qabbroidlar, kvarsli dioritlor; 7 — iist yura yasli, qranodioritler, dioritlor, kvarslt dioritlor
(J3); 8 — orta yura yash {ist bayos yarusu, plagioqranitlor, ; 9 — orta vo {ist yura yasl daykalar;
10 — lamprofirlor; 11 — kvarsh dioritlor, kvarsh diorit-porfiritlor; 12 — téromos kvarsitlor
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Xiisusi geyd etmoliyik ki, Bat yarusunun mokanca on genis yayilmis
sahasi Lagin, Qarabag vo Murovdag antiklinorilori hesab olunur. Burada onla-
rin qalinliglar1 2000-2640 metr arasinda doyisir. Fasial analizo goro vulka-
nogen-¢okma, piroklastik, lavabrek¢iya tiplori qisminds istirak edirlor. Bunla-
rin vulkan markazlori i1sa Bazirgan, Noybasi, Sagsagan, Ki¢ik Koroglu, Dami,
Xagingay vo s. kimi ¢ixiglarla tomsil olunmusdur. Amma Somkir antiklinorisi-
nin Osrik vo Axincagay kosilislorinin simal-sorq qanadinda Ust Bayos yash
vulkanogen-¢okmo siixur kompleksin qalinligi olduqca azdir, hotta bazon
istirak etmir.

Lok-Qarabag struktur formasiya zonasinin Kellovey-Oksford yarus-
lariin ¢okiintiilori normal ¢okmo vo mohdud miqdarda tufogen ¢okmao fasiya
ilo istirak edir. Osason antiklinorilorls sinklinorilorin kasiliglorinds rast golinir-
lar. Kimmeric yarusu asason vulkanitlordon vo onlarin intruzivlsrindon ibarat-
dirlor. Bunlar da antiklinorilarle sinklinorilorin qovusduglar: sahade yayilmis-
lar. Nohayat, Titon yarusu todqiqat sahasinin conub-qorbinds yayilmagqla
ohongdaslarindan ibaratdirlor.

Toqdim olunmus geoloji tasvirdon goriindiiyli kimi, plagioqranit-kvarsh
plagioriolit vulkano-plutonik assosiasiyalarinin diferensiatlar1 Lok-Qarabag
struktur-formasiya zonasinin Murovdag, Goy-gol, Samkir, Allahverdi antikli-
norilorinin geoloji quruluslarinda istirak edirlor. Plagioqranit intruzivleri Lok-
Qarabag struktur-formasiya zonasimin Somkir, Somsaddin, Allahverdi antikli-
norilarinin Erken vo Ust Bayos yash vulkanitlorinin i¢arisinde lakkolits oxsar,
lay formali ¢ixiglarla tomsil olunmusglar. Onlarin sirasina Ataboy, Gilanbir,
Goydag, Mehrab, Axpat ¢ixislart daxildir. Intruzivlerin tomas zonalarmin bazi
hissolorinds iso intensiv kaolinlosmo geyd olunur. Homin intruzivlorin tomas
stixurlar1 kvarshi-plagioklazli riolitlordon ibaratdir, hansilar ki, intensiv tdromo
prosesloring maruz qalmislar. Amma geyd olundugu kimi, siixur amologatiron
minerallarin miqdari doyismasi siixurlarin petroqrafik adlarina tesir edir. Bu
monada kvarsin azalmasi, plagioklazin qismon artmasi riolitlorin riodasita,
yaxud dasito ¢evrilmosina sabab olur.

Effuziv turs vulkanitlorin i¢orisindo riolitlor tam tstiinliik toskil edirlor.
Onlar makroskopik olaraq gohvayi-boz, sarimtil-boz rongli siixurlar olub, he-
min ronglorin fonunda soffaf kvars donolori vo gohvoyi boz rongli turs pla-
gioklaz mohtavilori adi gozls secilir. Ancaq homin siixurlar dasit vo riodasito
kecorkon iri soffaf kvars donolorinin miqdar1 nazoragarpacaq dorocodo azalir.
Bu siixurlar mikroskop altinda xarakterik porfir struktura malikdirlor, osas
kiitlo iso mikroqranit, felzit vo s. qurulusludurlar. Mdéhtovilords iso kvarsdan,
albit-oliqoklaz torkibli plagioklazdan, nadir hallarda hornblends, biotito vo
golovi ¢6l spatina rast golmok olar. Kvars mdhtovilori adoton idiomorf donolor
soklindo istirak edirlor. Qeyri-oval vo bazon iso bipiramidal formalarda mii-
sahido olunurlar. Bozon oasas kiitlonin tosiri ilo fenokristallarin tomas zona-
larinda termiki tosir noticosinds “korroziya” miisahids olunur.

Plagioklaz fenokristallar1 kvarsda oxsar idiomorfluga malikdir. Iri uzun-
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sov prizmatik kristallar amalo gotirir va torkibco albit-oliqoklaza uygun golir-
lor. Qalovi ¢ol spat1 vahid donolor soklindo ksenomorf formada rast golir. Onlar
kifayot qodor formasiz donalor omals gatirirlor. Oksar hallarda isa gqismen pelit-
losmislor. Optiki sabitlora gors ortoklaza uygun golir (2V=30-35°, CNp=3-5°).
Filiz minerallarindan az miqdarda magqnetit, pirit, xalkopirit miisahids olunur.

Qeyd etdiyimiz kimi, riolitlorin torkiblorindo kvarsin fenokristallarinin
azalmas1 vo plagioklazin artmasi ilo slagadar olaraq siixur riodasita, bazan iso
dasito kegir. Belo kegidlorin olmasi turs magmanin yer qabigi soraitinden zaif
diferensiasiyaya ugradigini gostorir. Bu prosesin realligii riolitdon dasito
dogru doyisma, hatta albitin tadricon oliqoklaza ke¢masi do gdstarir.

Bu effuzivlorin intruziv analoglarini Atabay-Slavyanka, Mehrab, Gilan-
bir, Goydag, Axpat intruzivlorinin torkibinds istirak edon plagioqranitlorin tim-
salinda da géormak olar. Bels ki, onlar da 6z komagmatitlori kimi zaif tokamiilo
ugramiglar. Yoni struktur vo mineraloji torkiblorine gérs mikropeqmatit, qra-
nofir, aplito oxsar leyko vo normal plagiogranitlora ayrilir. Onlarin torkiblo-
rinds plagioklaz iki generasiyada istirak edir. Birinci generasiya plagioklaz po-
lisintetik ikilosmis uzunsov kristallar omolo gatirir (Anjo.15). Ikinci generasiya
159 leysto oxsar qisa prizmatik (Ans_;7) donalor soklindo istirak edirlor.

Kvars idiomorf olmaqla, tam ustiinliik togkil edir. Xarakterik dalgavari
sonma qabiliyyetina malikdir. Qoalovi ¢ol spatt ksenomorf olmagqla plagioklazla
kvarsin arasinda yerlosir. Torkibino gbro ortoklaza yaxindir (2V=56-60°,
CNp=3-6°). Mohdud miqdarda maqnetit, biotit, hornblend istirak edir.

Petrokimyavi ndqteyi-nazardan kvarsli plagioklazli riolitlorin vo plagio-
granitlorin tam silikat analizlori 1sayli cadvelds verilmisdir. Homin cadvalden
goriindiiyli kimi yalniz dasitlordo (codval 1. anl.) silisium oksidinin kon-
sentrasiyasi digorlorino nisbaton bir qador azdir (Si0,=64,28%), amma domir
oksidlorinin comi (Fe,O3;+Fe0=6,53%) xeyli ¢oxdur. Bununla yanasi belo
artim maqgnezium va kalsium oksidlorindo do miisahido olunur. Bu miixtaliflik
stixurun hom modal vo ham ds normativ mineraloji torkiblorindo do nozors
carpir. Belo ki, normativ kvars 22,4%-don ¢ox deyil, amma normativ hipersten
(en+fs) 12,6% qisman artir (codval 2. anl.).

Modal mineraloji torkibde kvars nisbi azalmaqla yanasi, hom avgit
torkibli monoklinik vo ham do rombik piroksen miisahids olunur. Plagioklaz
qgeyd olundugu kimi, iki generasiyada istirak edir. Birinci generasiya yiiksok
temperaturlu olub, nizamlanmamuis struktur optiki xilisusiyyato malikdir. Amma
ikinci generasiyada albit (NaAlISi;05=86,4%) xeyli turs torkibli olub, leystvari
formada istirak edirlor. Bunlarin aralarinda isa ksenomorf tutqun boz rongli
vahid donslor soklindo ortoklaz (2V=30-35°, CNp=3-5°) istirak edir. Mikro-
zond rentgen vo tam silikat analizinin naticasine géra onun tarkibinds ortoklaz
(KAISi1305=73-76%) kifayot qodor istirak edir. Amma rentgendifraktometrik
analizin naticosino goro ortoklaz molekulu 72-76% arasinda doyisir. Triklinlik
doracosi fazalarinin nisbatloring gors arasdirilmigdir. Malum olunmusdur ki, bu
ksenomorf ortoklaz donslori homogendirlor.
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Cadval 1

Lok-Qarabag struktur-formasiya zonasinmin markazi hissasinin
Ust Bayos yash vulkanik v intruziv siixurlarinin kimyavi tarkiblari

Oksidlor 1 2 5 8 9 11
Si0, 64,28 69,73 69,28 72,04 70,64 72,98
TiO, 0,42 0,09 0,45 0,46 0,39 0,48
ALO; 15,28 16,44 14,40 14,02 13,66 12,85
Fe,0; 2,36 2,32 1,75 1,36 121 0,75
FeO 4,17 1,88 1,89 1,67 1,95 1,25
MnO 0,34 0,06 0,07 0,04 0,07 0,07
MgO 2,83 1,17 1,39 0,77 0,99 0,62
CaO 2,39 0,32 1,63 1,53 1,56 3,16
Na,O 436 423 5,18 4,45 5,44 431
K,O 1,24 2,25 2,14 2,54 2,20 2,88
P,05 0,04 0,18 0,06 0,02 0,02 0,04

i 1,89 1,24 1,56 1,10 1,62 -
b 99,60 99,91 99,80 100,0 99,75 99,39

1-dasit; 2,5-kvarsli-plagioklazli riolit; 8,9-biotitli plagioqranit; 11-leykoplagiogranit, I-itgi

Cadval 2

Lok-Qarabag struktur-formasiya zonasinin vulkanik va intruziv
siixurlarinin normativ mineraloji tarkiblori

Komponentlor 1 2 5 8 9 11
Ap 0,1 0,4 0,1 - - 0,1
il 0,8 0,2 0,8 0,8 0,7 0,9
Mt 3.4 3,4 2,5 2,0 1,8 1,1
Or 7,3 13,3 12,6 15,0 12,9 17,0
Ab 36,9 35,8 43,8 37,7 40,7 36,4
An 11,7 0,5 7,8 7,5 7,6 6,9
C 2,5 6,9 0,7 1,2 2,8 -
Wo - - - - - -
En - - - - - -
Fs - - - - - -
En 7,0 2,9 3,8 1,9 2,5 -
Fs 5,6 1,9 1,4 1,3 2,0 -
Q 22,4 33,7 24,9 31,5 28,5 30,7

Ap — apatit, Il — ilmenit, Mt — magnetit, Or — ortoklaz, Ab — albit, An — anortit, C — korund, Wo

— vollostanit, En — enstatit, Fs - ferrosillit

Riolitlordo do galavi ¢dl spati oldugca mohdud miqdarda istirak edir,
ksenomorfdur. Tutqun boz ronglidir, optiki sabitlorino gora ortoklaz torkiblidir
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(2V=30-35°, CNp=0-5°). Rentgendifraktometrik analizin naticasino gors
(dhkl,,, =4,20A°) pertit albitin (dhkl,,;.-qp =4,008 A°) zoif intensivliklo xarak-
terizo olunur. Bu todqiqatin noticasine uygun olaraq, monoklinik doracasi 80-
85% toskil edir. Amma ortoklaz (KAISi;Os=66-68%) molekulu bir godor
azalir. Albit molekulu iso 33%-0 qodor artir. Bu olamot bu ortoklazin zaif
homogenliyini gostarir.

Istor granitoidlords, istorso do onlarin leykokrat analoglarinda goalovi ¢l
spatinin torkibinds ortoklaz molekulu xeyli azalir (KAISi305=58-60%). Eyni
zamanda triklinlik dorocosi artir. Bununla yanasi ortoklaz donalori mohdud is-
tirak etmoklo, qisa prizmatik tutqun boz rongli fordlor amolo gatirirlor (sokil 2).

2 & & ¥ & & £ & 4

Sok. 2. Lok-Qarabag struktur-formasiya zonasinin vulkanik va intruziv stixurlarinin
plagioklazlariin va galovi ¢6l spatlarinin Gigliik Ab-An-Or diagramda paylanmast:
ab — albit; an — anortit; or — ortoklaz

Togqdim olunmus tosvirdon goriindiiyli kimi kvarsh plagioriolitlor vo
onlarin intruziv plagioqranit analoglari Lok-Qarabag struktur-formasiya zona-
sinda iist Bayos yarusu vaxtinda (166-176 min.il bundan ovval) formalagmslar.
Amma ©.A.Sadiqovun (2019) apardig1 todqiqatlara asason miitloq yasin toyi-
nindo iki nov sirkondan istifado olunmusdur. Onlardan birincisi vulkano-plu-
tonik assosiasiyasinin omolo galdiyi vaxti tosdigloyir. Digori ksenogen mansali
olub, biindvro siixurlarindan gotiiriildiiyli geyd olunur. Geodinamik aspekto
(Rb-Y+Nb, Nb-Y, Rb-Yb+Ta) iso qeyd olunan nisbotlors goro yetgin adalar
qovsii soraitindo formalasmislar.

Bilavasito buna goro da tohlil etdiyimiz vulkanik vo intruziv kompleks-
lor hazirda Mezotetis okeani gabiginin subduksiya prosesi noticosindo forma-
lasmis yetgin adalar qOvsii soraitino uygun golir. Oksor todqiqatcilarin
(M.I.Riistomov 2019, ©.A.Sadiqov 2019, D.I.Panov 2013 vo s.) ndqteyi-
nazarloring gbéro Mezotetis okean1 Qondvana vo Lavroasiya kontinentlorini bir-
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birlorindon Erkon Yura (Leyas) yaruslari vaxtinda ayrilmisdir. Bunun natico-
sindo Mezotetis okean1 Lavroasiya kontinentinin altina gomiilmoys baslamis-
dir. Noticodo, yoni simalda hazirki Lok-Qarabag zonasinda yetgin adalar qovsii
formalagsmigdir. Amma homin adalar qdvsiinlin biindvrasindo Erkon Karbon
yashi metamorfik sistlori Leyas mortobosinin osasinda bazal konqglomeratlari
(200-250 m) geyri-uygun ortiirlor. Eyni zamanda Leyas mortobasinin metamor-
fiklogsmis qara rongli sistlorin qalinliglar1 200 metra catmir. Buradan bels
gonaoto golmok olar ki, sadalanan olamatlorlo yanasi Lok-Qarabag struktur-for-
masiya zonasinin simali-qorb vo gorb davamlarinda biindvro komplekslorinin
tizorindo Erkon Yura yagh bazal konqlomeratlar1 geyri-uygun yatirlar. Basqa
s0zlo desok, Perm, Trias yaruslarinin ¢okiintiilori istirak etmirlor. Bu hal onunla
izah olunur ki, Araliq donizi Qafqaz-Zaqros hissosinin Paleotetis okeaninin
todricon dayazlasmasi, yaxud kolliziya prosesindo tosvir etdiyimiz sahodo
intensiv qalxma hadisosi bas vermisdir.

Qeyd olundugu kimi, kvarsli-plagioklazli riolitlorin lava fasiyasi,
piroklastik fasiyanin siixurlarina nisboton daha genis yayilmislar. Hoatta onlar
galin zolaq formasinda Xag¢ingaymn dorosindon baglayaraq simali-qorb, bazon
qarb istigamoatds Pont daglarina qadar izlonilir. Amma onlar vo onlarin tuflari
plagiogranit intruzivlorinin (Atabay-Slavyanka, Mehrab, Goydag, Cogkan va
s.) tomas zonalarinda bu va ya digor doracods metasomatik doyismo proseslo-
rind moruz qalmislar. Amma adlar1 ¢okilon intruziv massivlerin Ust Yura yash
dayka, stokvari kvarsh dioritlarlo tomas zonalarinda termal doyisma daha genis
yayilmigdir. Hotta sonuncularin daha ¢ox yayildiglar1 Xarxar, Ataboy-Slav-
yanka sahalorindo plagioqranitlorin 6zlori termiki doyismo proseslorino moruz
galmiglar. Bir sira todqiqat¢ilar Ramazanov V.C. vo basqalar1 (1993) hesab
edirlor ki, Atabay-Slavyanka plagioqranit intruzivlarinin simal-qarb tomasi bo-
yunca kecon qirilmada lokallagsmis mis-porfir filizlosmosi homin kvarsh diorit
intruzivinin hidrotermal mohlullarmin tesiri ilo formalagsmigdir. Bu ndqteyi-
nozor tomas zonasinda yerlogon hom intruziv vo hom do onlarin effuzivlorinin
intensiv metasomatik proseso ugramast ilo tasdiglonir. Homin metasomatitlordo
xalkopirit, bornit vo damar mohtovi tipli filizlosmo miisahido olunur. Qeyd et-
moliyik ki, Atabay-Slavyanka, Cockan (Allahverdi filiz rayonu) intruziv mas-
sivlorinin yayildig1r saholords filizli metasomatitlords téromo kvarsitloro, zoif
qreyzenlogmaya, serisitlosmaya va propillitlosmayas rast golmak olur.

Amma sadalanan metasomatitlorin arasinda on genis yayilmisi téromo
kvarsitlor hesab olunur. Onlar Ataboy-Slavyanka, Texut (Cogkan) intruzivlo-
rinin tomas zonalarinda téroma kvarsitlorin i¢orisindo alunitlosmo, kaolinlosma,
serisitlosmo kimi tozahiir etmislor. Burada iso xirda damar, yuvaciq, stoka
oxsar morfologiyal: filizlosma saholori ayrilir.

Filiz minerallarindan iso on genis yayilmis1 nisboton aydin formalagmis
pirit minerali iistiinliik togkil edir. Homin pirit mineralinin torkibinde nozoragar-
pacaq doracado nikel (0,04%) vo kobalt (0,05%) istirak edir. Hesablanmis
kristallokimyovi formullarina (codval 3. anl,2) gora 6z nozori torkibino uygun
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gaolir. Misin konsentrasiyas1 timumi metasomatitlordo artmaqgla yanasi xalko-
pirit kimi mohtovivari formada toqdim olunmusdur (cadvel 3.an3,4). Onun
torkibinds iso nikel, kobaltla yanas1 bir qodar sink (0,12%) istirak edir. Hom
pirit vo hom do xalkopiritdo nikel vo kobaltin konsentrasiyalarinin olmasi bir
daha gostorir ki, filizli hidrotermal mohlullar orta torkibli kvarsl diorit orintisi
ilo alagadardir.

Bozon filiz damarlarinda istirak edon xalkopirit mohtovilorindo kifayot
godor glimiis askar olunmusdur (Ag=4,48-5,40%), amma burada yens do
kobalt vo nikelin miioyyon konsentrasiyalari istirak edir (codval 3. an$5,6).
Gostarilon filiz omals gotiron minerallarla yanas1t Qaradag mis-porfir yataginda
selenli sfalerito rast galinir. Bu mineral bir qoder mahdud yayilmsilar. Ehtimal
olunur ki, kvarsh dioritlorin subgolovi analoglarinin — monsodioritlorin
hidrotermal mohlullart ilo slagodardir. Bununla yanast hoam do sfaleritlordo
(cadval 3. an8) bir godor kadmium agkar olunmusdur.

Nohayaot, hidrotermal doyisilmis zonalarda olan mis-porfir tozahiirlori-
nin otrafinda sinkli, giimiislii bornit toyin olunmusdur. Bornit oksor hallarda
xalkopirit mohtovilorinin otrafinda hasiyo kimi istirak edir (codval 3. an9).

Cadval 3

Lok-Qarabag struktur-formasiya zonasimin markazi hisasinin

Ust Bayos yash vulkanik va intruziv siixurlarmin filiz smalagatiron
minerallarimin kimyavi tarkiblari

Kompo- Pirit Xalkopirit Giimiisli xalkopirit Stalerit Bornit
nent- 1 2 3 4 5 6 7 8 9
lor
Fe 46,21 | 46,24 | 30,43 | 30,20 28,25 29,18 7,80 8,28 12,10
Cu 0,03 0,04 | 33,84 | 34,30 32,43 32,84 - 0,25 | 60,92
Ti 0,03 - - - - - - - -
Mn 0,01 0,02 - 0,04 - - - 0,10 -
Zn - - - 0,12 - - 58,46 | 57,60 | 0,18
Ag - 0,03 - - 5,40 4,48 - - 0,39
Ni 0,04 | 0,04 | 0,05 0,05 0,09 0,18 - - -
Co 0,05 0,05 0.05 0,04 0,08 0,15 - - -
In - 0,01 - - - - - - -
As - - - - - - - - 0,19
Cd - - - - - - 0,25 0,25 -
Se - - - - - - - - -
S 53,20 | 52,75 | 34.80 | 34,65 32,85 32,94 33,16 | 33,20 | 25,56
)y 99.57 | 99,18 | 99.17 | 99,40 99,10 99,77 99,67 | 99,68 | 99,34

119




Lok-Qarabag struktur-formasiya zonasinin markazi hisasinin
Ust Bayos yasl vulkanik v intruziv siixurlarmin filiz omalagatiron

minerallarinin kimyavi formullar

(Feo,997 Cug 001 Nig,001 C00.001)1,0 S2

(Fer,001 Cuon01 Nig,001 C00,001)1,004 S1,996

(Fer1,007 Cuog 985 Nigo1 Coo01)2,012 S2,0

(Feo,997 Cuy,002 Mng 001 Zng 003 Nig,001 C00,001)S1,993

(Feo,067 Cuo,976 Ago,096 Nio,003 C00,003) S1,953

(Feo,990 Cuo 080 Ago,79 Nig,003 C00,003) S1,950

(Feo,135 Zng 864 Cdo.002) S1,0

(Feo,143 Zng gs0 Cuo,004 Cdo,002 Mng,001) S120

(Fe1,003 Zno 014 Cugga1 Ag0,018)5966 (AS0,013 S4,021)4,034

VXN R WD —

Belolikls, aparilmis kompleks todqiqatlar naticosinds miisyyon olun-
musdur ki, Lok-Qarabag struktur-formasiya zonasinin effuziv — plagioklazli-
kvarsl riolitlor, riodasitlor vo dasitler, onlarin intruziv analoqlar1 plagioqra-
nitlor Ust Bayos yashdirlar (176-166 mln. il). Eyni zamanda kvarshi-plagio-
klazli riolitlor vo onlarin mahdud miqdardak: diferensiatlar1 stratiqrafik olaraq
Bayos yarusu ilo Bat yarusunun regional miqyasda sorhoddi hesab oluna bilor.

Adlart ¢akilon vulkanik-plutonik assosiasiyalar Mezotetis okeaninin
simalinda subduksiya gsoraitinds palingenez yolu ilo formalagmisdir. Homin as-
sosiasiyalarin fiziki-kimyavi baximdan turs plagioklazlari (albit, oliqoklaz) hi-
pabissal soraitdo kristallasmisdir. Kvarsli-plagioklazlar va plagioriolitlor asason
natriumlu petrokimyovi seriyaya monsub olub, mohdud miqdarda yiiksok vo
kecid temperaturlu ortoklazin kristallagsmasi ila biri digerindan faqlonirlar.

Qeyd olunan fasiyalarin diferensiatlar1 kvarshi diorit fazasinin ugu-
cularinin vo fliiidlorinin tosiri ilo intensiv téromo kvarslagmaya, nisboton az iso
kaolinlogsmaya, serisitlosmaya, qreyzenlosmayas vo digor metasomatik doyisma
proseslorino moruz galmislar. Homin metasomatitlordo mis-porfir filizlosmasi
yerlogmisdir.
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TFEOJOT O-TEOJUHAMUWYECKUE U NIETPOJIOI'NYECKHUE
XAPAKTEPUCTUKHU ®OPMUPOBAHUA
HNJTATHOTPAHUT-IIJIATHOPUOJIUTOBBIX BYJIKAHO-IIJITYTOHUYECKHUX
KOMILJIEKCOB JIOK-KAPABAXCKOM CTPYKTYPHO-®OPMAIIMOHOM 30HBI

K.A.MMAMBEPIUEBA, P.A.ITAMUEB
PE3IOME

B crathe 00OCHOBBIBaeTCs, YTO 30Ha CTpPyKTypooOpasoBanus Jlok-Kapabax o006-
pas3oBanach B pe3yibTaTe CyOAyKIIMOHHOTO TpoIiecca paHHEH Iopsl okeaHa Mesoretnc. B To
JKE BpeMsi, B pe3yJibTaTe pa3pylicHUs] KOHTUHEeHTa [laHres-2 B KOHIIC TpHaca U B HAYaJe FOPHI,
wntel Bocrounoi EBporel 1 ['oHnBaHbI ObLTH pa3jieiicHbl. B pe3ynbTaTe OpUEeHTHPOBAHHOTO
Ha CeBep mporecca CyONYKIMH IPOIeCC BYJIKaHU3Ma HAYaJICs BJOJb CEBEPHOI T'paHUIIBI
Me303051, HaUMHasl C paHHero cliosi baiioc, KOTOPBIN XapaKTepu3yeTaAyTy 3peibix ocTpoBoB. /o
panrero baifocckoro spyca OCHOBaHHME WM (PYHIAMCHTHBIC IOPOJBI 3PEIBIX OCTPOBOB
Kapabax-JIok-IToHT TOKpBITEI 0a3zadbHBIMH KOHTJIOMepaTtamu TommuHoW 200-250 M. Han
HUMH HW300pakeHBl YepeyIONIHecs MEIKO3epHUCThIC MEeCUYAaHNKH W TIHHUCTBIC CITaHIIBI
tommmHOW 180-200 M. [Toka3aHO, 4TO BO BpeMs 0aifOCCKOTO CIIOS OMMOJANbHBIC WIIN JIHC-
KpeTHbIE 0a3aibT-aH/Ie3n0a3aIbT-PHOIUTOBBIE KOMIUIEKCHI  O0pa3yroTcs C YaCTUIHOW
HECOBMECTHMOCTRI0. MUHepanu3aus MeaHO-TIop(UpoBasi M0 CBOCH MPHUPOJIE U OMICHIBACTCS
KaK pe3ylbTaT TePMHUYECKOTOBO3NCHCTBUS THAPOTEPMAIBHBIX PAaCTBOPOB BEPXHEIOPCKOTO
BYyJIKaHU3Ma U IIJIYTOHU3Ma Ha IJIaruorpaHvuThbl 1 pUOJIUTEL.

KiroueBble cI0Ba:IarnorpaluT, miarnopuosnt, Arabek-Cnassiaka, Jlok-Kapabax

GEOLOGICAL-GEODYNAMIC AND PETROLOGICAL CHARACTERISTICS
OF FORMATIONS OF THE PLAGIOGRANITIC-PLAGIORYOLITE
VULCANO-PLUTONIC COMPLEXES OF LOK-KARABAKH
STRUCTURAL-FORMATION ZONE

K. AIMAMVERDIEVA, R.A.SHAMIEV
SUMMARY

The article substantiates that the Lok-Karabakh structural-formation zone was formed
as a result of the subduction process of the Early Jurassic of the Mesotethys Ocean. At the
same time, as a result of the destruction of the Pangea-2 continent at the end of the Triassic and
the beginning of the Jurassic, the plates of Eastern Europe and Gondwana were separated. As a
result of the northern-oriented subduction process, a process of volcanism has begun along the
northern border of the Mesozoic, beginning with the Early Bayos stratum, which characterizes
the arc of mature, mature islands. Up to the early Bayos tier, the foundation or foundation
rocks of the Karabakh-Lok-Pont mature islands are covered with 200-250 m thick basal con-
glomerates. Above them, 180-200 m thick alternating fine-grained sandstones and clay shales
are depicted. During the Bajoscian layer, bimodal - or discrete basalt-andesibasalt-rhyolite
complexes are shown to be formed with partial incompatibility. The mineralization is copper-
porphyry in nature and is described as the result of the thermal action of hydrothermal solu-
tions of Upper Jurassic volcanism and plutonism on plagiogranites and rhyolites.

Key words: plagiogranite, plagiorhyolite, Atabek-Slavyanka, Lok-Karabakh
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HOBBIE INIEPCIIEKTUBHBIE YYACTKHA
TYJAJJIAPCKOI'O PYJHOTI'O IIOJIA

H.H.UCMANJIOBA
bakunckuii I'ocyoapcmeennwtit Ynueepcumem
narmina_ismayilova@yahoo.com

B cmamve paccmampenvt Hogvle nepcnexmugnvle yuacmku Tyiainapckoeo pyoHozo
noas. Ilokasanvl Hekomopule pe3yibmanmsl Onpodoeanue NPOUOEHHbIX CKeadcun u kanas. Pac-
cmompensvl cmpykmypHule ocobennocmu Capwiuyxypoawunckozo u Ilanmckozo pydonposeéne-
Hutl. BRIIBIGHBI HEKOTOPBIC MEPCTIEKTUBHBIC PYAHBIC 30HBI, IPOSBICHUS M KBAPIIEBBIC KIUIIBI C
OTHOCHTEJILHO BBICOKHM COJIEP>)KaHUEM 30JI0Ta U cepedpa.

KioueBble cjioBa: HOBbIE MEPCHEKTUBHBIC ydacTKH, Tysajuiapckoe pyaHoe IoJe,
BBICOKHE COJICpKaHME 30JI0Ta U cepedpo.

B nocnennee Bpems B npenenax Tynamiapckoro pyAaHOIo MoJjsi, KpoMe
coOcTBeHHOro Tynanmapckoro MecTOPOXJAEHHUU, BBISBICHBI HOBBIE YYaCTKH.
W3 Hux Hambornee NepCHEeKTUBHBIMM SBISIOTCS CapbluyxypOalmiMHCcKoe Hu
[TanTckoe pynonposienun. PaccMoTpuM Kaxa0e U3 HUX B OT/IE€IbHOCTH.

CapbruyxypOammHcKoe pyIoNposIBICHUE PACIOI0kKEHO Ha BOJOpa3ze-
ne pp. Kiopakuait u ['aamkadail, B 400 M K ceBepo-BOCTOKY OT I. MengaHsun
(2098,0 m), B paitone r. Capsruyxyp6ammu (2007,0 M) u orcrout ot Tynamnap-
CKOro pyznHoro mnous Ha 8-10 KM K ceBep0-BOCTOKY.

Ha muiomany pynonposiBaeHus IUPOKO Pa3BUTHI IOPCKHUE BYJIKAHOT€H-
Hble oOpaszoBanus. IlocienHue xopomio ACMUPPUPYIOTCS HA KOCMHUYECKHUX
CHMMKaX, KaK ¥ OpaXWaHTHKJIMHAJIbHBIE CKIAAKH, C KOTOPBIMHU COMNPSKEHbI
KpyTOIaIaloIIre HapyIIeHUs, MPOCIeKeHHbIe Ha CaphiayXypOamHCKOM Py-
nomposiBiaeHnu 10 800 M TOpHBIMU BbIpaOOTKaMM U CKBaXMHAMHU, Jlajiee - 10
reo(pu3n4ecKUM HaOIIOACHUSM.

JIutoknactuueckue Ty(hbl KUMEpUKa 00pa3yloT HENpPEPHIBHYIO 30HY,
KOHTPOJIUPYEMOH Pa3IOMHBIMU CTPYKTypaMu. B oCHOBaHMU TOJIIM 3ajeraroT
BYJIKAaHOT'€HHbIE 00pa30BaHUs BepXHero Oaiioca, MpeICcTaBIeHHbIE PHOIUTAMHI
Y COOTBETCTBYIOIIMMHU UM 0 COCTaBY BYyJKaHOKIAcToiauTamu [1, 2, 3].

OTH MOPOJBI JIETKO OTJIMYAIOTCA OT JAPYTruX IOPCKUX 3¢ (y3UBOB 110
BHEIIHEMY BU]ly-HaJIMYHMEM KPYIHBIX U MHOTOUHCICHHBIX BKpAIUICHUN KBaplia
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U TOJIEBOIO IIMaTa, MHAUBHUIBI KOTOPBIX gocturatot 0,8-2,0 mm. LIBeT puonn-
TOB O€J1ecoBaToO-Cephlil M Cephlil C 3€J€HOBATHIM, PO30BATHIM U OYypPOBATBHIM OT-
TEHKaMH{, a CyOBYJIKaHHYECKHE UX PAa3HOCTU 3€JIEHOBATO-CEPOro U CEpOBATO-
3€JICHOT0 1IBeTOB. B Hanbosee HU3KOM YacTH IUIOIMIAAN IOPCKUMU BYJIKaHOTe-
HaMU CJIOKEHa 3POJMPOBAHHAs PYyCIOBasl 4acTh, U 3/1€Ch YETKO MPOCIEKUBA-
€TCsl HECOTJIaCHOE HAJIETAaHUE HAa HUX OTJIOXKEHUH BEPXHEN IOPBI.

lMunporepmainbHbIi poLecc 3aTPOHYJ BECh KOMIUIEKC MOPOJ] FOPCKOr0o
Bo3pacTa. lloponbl OKBaplOBaHbBI, CEPULMTHU3MPOBAHBI, KAOJWHU3UPOBAHBI,
0’KE€JIE3HEHBI U HECYT 30JI0TO - CYJIb(PUIAHYI0 MUHEPATU3ALHUIO.

I'mnporepmalibHO-METaCOMATUUECKNE UIIM )K€ BTOPUYHO KBApPLIUTOBBIE
peoOpa3oBaHUs PUOJIUTOB BBIPAXKEHBI, KaK MMPaBUJIO, B UHTEHCUBHOM OKBap-
ueBanuu. [1lnpoko pacnpocTpaHeHbl B ’TUX U3MEHEHHBIX IOPOJaxX U MHUHEpa-
Jbl KaOJIMHOBOM IpyMIibl, 0COOEHHO KAOJIMHUT (MEHEE AUKKHUT), KOTOPBIA y4a-
CTBYET BO MHOTMX MHHEPAJIbHBIX ITapareHe3ucax BTOPUYHBIX KBApLUTOB, 1€ B
accollMaluy ¢ KBapleM, JUacropoM, MUPOPMILITUTOM U APYTUMU MUHEpaIaMU
00pa3yIoT MIMPOKHUE 30HbI KAOJMHUT - KBApPLEBBIX, KAOJIMHUT - TUACTIOPOBBIX
MOPOJI.

Tydsl kUMepuKa U3MEHEHBI NPOoLIecCaMU KaOJWHU3AIMH, JIMMOHUTH-
3auMu U okBapieBaHus. HaOmrogaercs Gosblioe KOJUYECTBO MUPUTA U TIETH-
TU3UPOBAHHON MacChl; XOPOIIO COXPAHMINCH (DEHOKPUCTAILIBI KBapIia Kak 00-
jJee CTOWKHe MUHEepalibHble BUbl. MIHOr1a OHU KOPPOAUPOBAHBI U pa3apodie-
HBI.

l'unporepmanibHble U3MEHEHUSI B OCHOBHOM DPa3BUThI HAa y4acTKax HMH-
TEHCUBHOTO IPOSIBIIEHUS Pa3pbIBHBIX HAPYLIEHUH, a TAKXKE B MEKTPEIIUHHOM
npocTpaHcTBe. PyaHble 30HBI JOBOJIBHO YacTO MO MPOCTHPAHUIO BHIKJIMHHUBA-
IOTCSL M TIEpeX0IAT B cllabo KaoauHU3MpoBaHHbIE Ty(dbl. [locneanue pa3OuTh
MHOTOYMCIICHHBIMHU, Pa3IM4YHO OPUEHTUPOBAHHBIMU KBAPLEBBIMH KHJIAMU U
OKBapLOBAaHHBIMU 30HAMH C PYJHON MUHepaiuzanueil. B HUX oOHapyx eHbI
TIOBBIICHHBIC copepkanus Au, Ag, Cu, Zn [4].

Pynubie 30HbI 007a1a10T PAIOM OOIIMX 0COOEHHOCTEH re0I0rHYecKoro
CTpOEHMSI, BO3pacTa, BEIIECTBEHHOI'O COCTaBa, MOP(OJIOTUH, TUIIA, & CJIE0Ba-
TEJIbHO, U TeHe3uca. Hanbosiee nmpeacTaBUTENbHBIMU SIBIISIIOTCS. PYIHBIE 30HBI
Ne Ne 1,2 u 3 u psin kBapueBbix xwi. Ha HUX ObLT mpoiineH 601b110i 00beM
TOpHBIX BbIpaboTOK. OCHOBHOE HampaBieHHWE MPOCTUPAHUS PYIHBIX 30H - Ce-
BEpO- BOCTOK (OJIM3MEpUANOHATIBHOE), ITaJIEHHUE - I0r0-3aI1aJHOE.

barckue moponpl, IUPOKO pPACIPOCTPAHEHHbIE B JAaHHOW IIJIOLIAAH,
MPEJICTABICHBl y3KOM IOJOCOW, BCKpBIBAIOWICHCS B KpalHEHd CeBEPO-
BOCTOYHOMU YaCTH paliOHa.

MuHepanbHbIl COCTaB Py MPOSIBICHUS NPEACTABIEH TUPUTOM, MapKa-
3UTOM, JTUMOHUTOM, KBapleM, KaOJUHUTOM, XaJILEIOHOM, 30JI0TOM CaMOpOJ-
HBIM, cepedpoM caMOpoAHbIM U Ap. He3HaunTenbHbIe CKOIUIEHUS PYAHBIX MH-
HEpajoB OObIYHO HAOMIONAIOTCS MO MJIOCKOCTSM HAIUIAaCTOBAHUS, a MHOTNA U
10 TPEIIMHAM OT/IE€JIbHOCTH.
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PynoHOCHOCTh HMKHUX TOPU30HTOB CaphrayxypOalInHCKOW TepCIeK-
TUBHOU IUIOLIAM 10 MOCJETHEr0 BPEMEHU HE BbIACHEHA. llepcriekTHBBI Me-
CTOPOXKIICHHSI OTPAHUYHMBAIOTCS HHU3KUMH COJCPKAHUSMHU OJIArOPOIHBIX Me-
TaJIJIOB B 30HaX. TeM He MeHee, 3Ta IUIOIab, SBISIONIAACS IPUMEPOM TECHO-
ro F€HETUYECKOTO POJICTBA OPYACHEHHUS C CyOBYJIKaHMUYECKMMH 0Opa3oBaHUS-
MU, Kak 1 Tynamiapckoi, 3aciayKUBaeT AaJbHEHIIero n3y4eHusl.

3/1ech MOBEPXHOCTHBIMH T'e0JIoro-pa3BejouHbiMu pabotamu (A.I'eitna-
POB U 1p.) oOHapyxeHo OoJiee IecsATH PyOHBIX 30H ¢ HamuuueMm Au, Ag, Cu,
Zn U Ipyrux 3J€MEHTOB. 30HbI 3aJI€TAl0T CPEIU CHUIBHO M3MEHEHHBIX BYJIKa-
HOT€HHBIX MOPOJI CpeHel U BepxHel ropbl. [IpocieskeHsl 30HbI 0 IPOCTUPA-
HHIO Ha 1,5-2 KM B C€BEpPO-BOCTOYHOM HAIPABJICHUU C MAJEHUEM Ha IOT IO
yraom 75-85°, MOIIHOCT B cpefiHeM-25 M. B 1ie710M Ha yKa3aHHYIO MOIIHOCTb,
30HBI coJepKaT OeJHOEe OpYyIEHEHHUE, OJHAKO BBLAEISAIOTCA Y4acTKH, oOora-
IIEHHBbIE PYIHBIMH MUHEpAlTaMU - MHUPHUTOM, XaJIbKOIUPUTOM, C(aaepuTom,
TaJICHUTOM, OJICKJIBIMH PyIaMH, 30JI0TOM | JIp. [5].

Huxe npuBoaaTcss KpaTkoe ONMCcaHUEe Haumbosiee NpeiCcTaBUTEIbHBIX
PYIHBIX 30H IPOSIBIICHHUSL.

3ona Ne 1 pacrosiokeHa B 10ro-3arajgHoi 4acTH MEepCHeKTUBHOM IL10-
maau 1 npocnexena Ha 130 M B ceBepo-BocTouHOM (310°) Hanpasnenuu. [la-
nenue ee Ha FO3 <70°, cpenHsas MOLIHOCTH TMAPOTEPMAIBHO W3MEHEHHBIX -
OKBapIIOBAHHBIX,---KAOJHMHU3UPOBAHHBIX,-CEPUIIUTU3UPOBAHHBIX-U TTHPUTU3H-
poBaHHbIX TIOpoJ 0koJ0 4,0 M. 30Ha u3yuyeHa AByMs kaHaBamu (NeNe 38 u 43),
OpyJleHEHUE MpPeICTaBICHO MUHepaiu3alueil nmupura, oOHApy>KUBAEMbIMH B
COYETaHUM C XaJbKOMUPUTOM, caneputoM u ap. CpeaHee cofepkaHue 3070Ta
B Hux cocrasiseTr 0,8 r/t, cepebpa 4,5 r/T. Bronb 30HBI CHAT MPOJIOJIbHBIN
npo¢uiIb U MOACYUTAHA IUIONIA/b BEPTUKAJIBHON NMPOEKUUU. YMHOXas IUIO-
mab 306 (S=925 M* ) Ha ee momHOCTb (4,0 M) (V=925 M* x 4,0 M=37. 000
M’ ), a 3aTeM 1 06BeM PyJIbl Ha ee yaebHbli Bec (d=2,5 T/M’ ), moxydaem 3a-
nacel pyabl B 30He (Q=92500 1). Ha ocHOBaHWMM BBIIIEYKa3aHHBIX CBEIICHUN,

QC
MIPUMEHSIST U3BECTHYIO (popmyy Pzﬁ KT, HETPYAHO IOJCYUTATh PECYpPCHI

IMOJIC3HBIX KOMIIOHCHTOB I10 YHOMHHYTOﬁ 30HC:

92500x0.8 92500x4.5
Pay=—————=74 kr; PpA)=———=416 Kr.
1000 1000

3ona Ne 2 pacnonoskeHa B L{eHTpanbHON 4acTH NMEPCHEKTUBHON ILIONIA-
I ¥ TPOTATUBAETCS BAOJb BEPXHETO IMOJIOTHA JOpOoru AJpKuKeHA-Tynanmap.
Ha Bonmopasznene MOIIHOCTH pYZHON 30HBI JOCTUTaeT CBOET0O MAaKCUMyMa -
42Mm. 3neck pyaHas 30Ha, IPOCTUPAsICh MO azumMyTy 320°, 3aTeM MOKpbIBAEeTCS
T'YCTBIM JIECHBIM MacCMBOM M IIOYBEHHBIM CJIOoeM. B roro-zamagHoM Hampasie-
HUU 30HA Pa3BETBISAETCS, YMEHBIIAETCS €€ MOLIHOCTh U MEHSSI CBOE HaIlpaB-
JIEHHE, NpocTUpaeTcs K ceBepo-BocToKy (10°). Ona mpocnekeHa Ha paccros-
Hue 250M M NPEeMMYyIIECTBEHHO COCTOMT W3 CHJIBHO, KaOJIMHU3WPOBAHHBIX,
MECTaMU OKBapLIOBaHHBIX, APOOJIEHBIX MOPOJ; OTMEYAIOTCS MAaJIOMOIIHBIE
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KBapIEBbIC MPOXKWIKHK. 30JI0TO B 30HE MPEUMYIIECTBEHHO TATOTEET K OKBap-
LIOBaHHBIM M MEHEEe, JTUMOHUTU3UPOBAHHBIM MoOpojaM. PynHas 30Ha Ha mo-
BEPXHOCTH H3yuyeHa AByMs kaHaBamu (NeNe22 u 52) u OypoBBIMU CKBa)KMHAMHU
(NoNe23,24,28).KanaBa Ne22 mpoiineHa B BepXHEM MOJOTHE AJDKUKeHH - Ty-
JaJIapCKON JAOPOTH, MapajlIebHO TMOCJIEIHEH, B Hanboyiee MOIIHOM YacTH
pyaHO# 30HBI cM.puc.6. B unTepBane 4-32 M 0OHaX€HBI CUIILHO KAOIWHU3U-
pOBaHHBIE, INMOHUTU3UPOBAHHBIC, OKBAPIIOBAHHBIE, MECTAMU TMEPEIIEAIINE BO
BTOPUYHBIC KBapLUUTHI MeTacOMaTHThl. OTOOpaHHBIE MYHKTUPHO-CEKIIHOHHBIM
MeTOoZ0M OOpO3J0BBIE MPOOBI TOKA3aIU CIEAYIOIINE COJASPIKAHUS TOJIC3HBIX
KOMIIOHEHTOB.

KanaBa Ne52 mpoiiieHa Ha 10ro-3amnagHoM NpOJOJDKEHUN PYJHOM 30HBI.
3nech uHTEpec npexacrasiser uHrepsan 18,5-39 M, rae Ha MomHocTh 20,5M
cpennee coaepkanne Au coctasiset 0,6 r/t, Ag 5,0 /1.

B ckB. No23 na momuocts 15,0 M B untepBane 23-38 m cpeanee coaep-
)KaHue Au U Ag B CHJIBHO KAOJIMHU3UPOBAHHBIX, 00ETIEHHBIX, C1a00 MUPUTH-
3UPOBAHHBIX MOpoAax coctaBimsuio: Au-0,4 t /1, Ag -3,2 1/1; B ckB. Ne24 Ha
morrHocTh 20 m: Au-1,04 /1, Ag- 5,04 r/T; B ckB. No28 B mHTEepBasie 25-35,5
M, Ha MotHocTh 10,5 m: Au-1,4 v/1, Ag-3,5 /T, a B unTepBane 61,5 -67,5 m Ha
MorrHocTh 6,0 M: Au-1.5 /T, Ag-4,4 /T (puc.).

IlanTCckoe pyaonposiBjeHHe PAcIOIOKEHO B TpeOHeBoN vacTu T. [laHT
(2107,9 m). OHO CJ0X€HO B OCHOBHOM BYJKaHHUTaMHU CPEIHEH IOpbI, B 30HAX
IpoOJieHus1, mapaielbHbIX MUPOTHOMY pa3ioMy. C Hauboiee KpymHOU 30HOM
IpOOJIEHUS CBS3aHBI THAPOTEPMATIUTHI, IPEACTABICHHBIC PA3TUIHBIMU (DaITHsi-
MU METACOMAaTUTOB. JTa 30HA, UMEIOIIAsi MOIIHOCTH 10 30 M, B BOCTOUHOM
HalpaBJIEeHUW PACUICHSIETCS Ha CHUCTEMY JKHJI, B KOTOPBIX OOHApYKMBAETCS
BKPAIUICHHOCTh MHUPUTA, MEHEee XaJdbKonupura u chanepura. B pazmyBax xui
pyIHBIE MUHEpasibl 00pa3yroT Hebonbiine rue3aa ao 0,2-0,3 M B auamerpe,
npocnexuBaromuecs Ha 1,0-1,5 M. Bece 3Ti HOBoOOpa3oBaHUs MPOPBAHKI HITO-
KaMH JUOPUTOBBIX OpGupUTOB. CTPYKTYpHBIE OCOOCHHOCTH MPOSBIICHUS OI-
penenstoTcs BYJKAHOKYMHOJBbHOM CTPYKTYpPOM, MaJaronivuii Ha ceBepo-3amas,
OCJIOKHEHHOM Pa3phIBHBIMH HAPYIICHUSIMHU U PSIZIOM TPEIIMHHBIX CTPYKTYp. C
KPYIHBIMH pa3jiOMaMU CBS3aHbl MEHEE 3HAUUTENbHbIE KPYTOMNaJarolIe Ha-
pymenusi, opueHtupoBanubie B CB Hampasienuu. K sTuM HapymeHusM npu-
YPOUYEHBI 30J0TO-CYJIb(HUIHO-KBAPIIEBbIC KUJIbHBIE 30HBI U 30HBI THAPOTEP-
MaJIbHO-M3MEHEHHBIX TIopo 1 [[aHTCKOTO pyAOnpOosBIECHNUS.

IMunporepmanbHblii MeTaMOpGU3M BMEIIAIONMIUX TOPOJI MPEACTABIEH B
OCHOBHOM TIPOIIECCAMHU OKBAapIIEBAaHUS W KAOJMHH3AIMU; clabee BBIPAKECHBI
JTUMOHUTHU3ALIMS U NUpUTU3aLMs. B pe3ynbrare 3THMX MpoueccoB MOPOJbI BH-
csiuero OOKa PYIHOM 30HBI MPEBPAIICHBI BO BTOPUYHBIC KBAPIIUTHI, TOT/Ia KaK
W3 YYaCTKOB PYAOBMEILIAIOLIUX MOPOJ, PACIONIOKEHHBIX B HEMOCPEACTBEHHOM
OJIM30CTH K MUHEPATM30BAHHON 30HE, TPOUCXOIWIT PE3KHUIA BEIHOC KpEMHE3eMa.

PynonposiBneHne u3y4eHO NOMCKOBBIMHU MapLIpyTaMH U IOBEpX-
HOCTHBIMH TOPHBIMHU BbIpaOoTkamu. Ha ydacTke BBISBICHBI 5 KMIJIBHBIX 30H U
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30HBI THAPOTEPMAIBHO-U3MEHEHHBIX TOpoj. Bce oHHM 30510TOCOMEpKaIme.
OOBIYHO KUJIBI OTJIMYAIOTCSI 3HAYUTEIHHONW MPOTSXKEHHOCTHIO TIO MPOCTHpA-
HHUIO, a TAKXKE OJHOPOTHOCTHIO BEIIECTBEHHOTO COCTaBa. JTO - MUPUT U KBapII,
MOJYMHEHHOE PACIPOCTPAHEHHWE HMMEIOT XalbKOMUPUT, c(anepuT, TalleHUT,
OJyiekIbie pyabl, KapOoHATHl U Jip. OgHOOOpa3ueM BEIIeCTBEHHOTO COCTaBa Xa-
PaKTEepPHU3YIOTCS U JPYTHUe aHATOTHYHbIE 00pa30BaHUs IPOSBICHUS.

| Eaoptidacact oy {8ty St - st byt ok [— i -
[y n—:-u}.m-_—"-—ulm—unuu—i' Dy o e g, 1l Geypeiies TaRmn s o 5 s 1] S B
Iy s = 8 naph 131 malart

Puc. I'eonornveckas kapTa  IiaH onpoOOBaHUS
CapblayXypOammHCKOTO PyIOTIPOSIBICHHS

Ksapuesas xuna Ne 20 pacnionoxena B 800 m x C3 ot r. ITant. Xuna ¢
azuMyToM Tpoctupanus 30° mepecekaeT Tyl aHIAC3UTOBBIX MOPHHUPUTOB
Oarckoro Bo3pacta. MomHOCTh Kibl 8-10 M, mpoTskeHHOCTh - 350 M. KBap-
[[EBBIC KBl MHTCHCUBHO JTUMOHUTH3HPOBAHBI, BMEIIAIOIINE ITOPOIbI KAOJH-
HU3UPOBaHbI, OKBapIoBaHbl. JKuiia u3yyeHa B 6-U CEUEHUSAX, PACCTOSHUE Me-
xay ceueHusMu 90-100 m. TToutr Bo Bcex OTOOpaHHBIX OOPO3MOBBIX MpoOax
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OTIPEJIETICHO 30JI0TO C COoAepKaHueM OT «ci.» 10 0,63 /T, B HECKOJIBKHX - JI0
1,9 /1. 3aech xe BbAeneHa 30Ha AnuHo 110 M, mupuHoit 8 M, ryounoit 50
M, TJI€ CpeIHEE CoJIep KaHue 30JI10Ta CocTaBisieT 1,5 1/T.

3oHa Ne 4 rupporepManbHO-U3MEHEHHBIX TYy()OB aH€3UTO-AALUTOBBIX
nopduputoB H6arckoro Bo3pacta pacnosnoxera B 600 m k CB ot kBapueBoi
xwibl Ne 20. Asumyt npoctupanust 30Hbel 40°; momHOoCTh - 15-20 M, npoTs-
KeHHOCTh - 500 M. 30Ha M3yuyeHa B 5-U CeUCHHsX. PaccTositHue MeXay cede-
Husmu 100-120 M. Bo Bcex mpoGax coxepskanue 3oi0ta coctasisio 0,1 1/,
cepebpa - 4,0 r/T.

Ksapuesas >xuna Ne 23 pacnonoxxena B 300-350 m k CB ot Beimeonu-
CaHHOM 30HBI TMIPOTEPMAIbHO-U3MEHEHHBIX NOPOJ, B pPallOHE BBICOTHOM OT-
MeTku 1654,0 M. Ota )una ¢ a3umyToMm npoctupanus 50° nepecekaer rugpo-
TEepPMaJlbHO-U3MEHEHHbIE Ty(bl aH/I€3UTOBbIX HopduputroB Oara. Kapu un-
TEHCUBHO JINMOHUTHU3UPOBaH. BMmemaroniye noponabl JHMMOHUTHU3UPOBAHBI,
KAaOJIMHNU3UPOBAHBI M OKBAPLOBAaHbl. MOIIHOCTB JKHJIIBI 4-5 M, IPOTSAKEHHOCTD -
300-350 M. Ona u3ydeHa B 5-u ceueHusx. Paccrosanue mexay ceuenusamu 100
M. ConeprkaHue 30510Ta B mpodax, B ocHoBHOM coctasisietr oT 0,1 mo 0,4 r/T,
cepebpa 4 1/1. Jlump B ogHON mpoOe BO BMEMIAIOIIUX THIPOTEPMAIbHO-U3-
MEHEHHBIX Ty(dax (MpU MOIIHOCTH 2 M) COAepkKaHHUE 30J10Ta COCTABISAET 5 I/T.

KBapuesas xuna 3a Ne 25 pacnionoxxena B 1200 m roxHee ot r. [lant, B
pairioHe BbICOTHOM oTMeTKH 2115 M. DTa xwmma ¢ a3uMmyToM npocTtupanus 50°
MIPOPBIBAET T'MIPOTEPMAIbHO-U3MEHEHHBIE TY(bl aHIE3UTOBBIX MOPPUPHUTOB
6ara. KBapll MHTEHCHMBHO JMMOHHUTH3MpOBaH. BMmemraronme mopojsl Takxke
JMMOHUTU3UPOBAHbI, KAOJIMHU3UPOBAHbI, OKBAapIOBaHbl. MOIIHOCTh KBaple-
BOM KWJIbI 6-12 M, npoTsskeHHOCTh 650 M, n3ydyeHa B 6-u cedyeHusix. Paccros-
Hue Mexay ceueHussmMu 100-120 m. Comeprxkanue 30510Ta B Ipo0ax OT «Ci.» A0
0,6 /1, cepebpa ot 0,1 10 33 r/T.

KBapuesas xnna Ne 26 pacnonoskeHa 700 m Boctounee T. [1aHT, B paii-
OHE BBICOTHOU OoTMeTKH 1956,7 M. Kuna ¢ azumyrom npoctupanus 5S0° mpo-
PBIBAaET I'MIPOTEPMAIbHO-U3MEHEHHbIE TY(bI aHJIe3UTOBBIX OPPUPUTOB OaTa.
KBapii nHTEHCHMBHO MUPUTHU3UPOBAH, BMEIIAIOLIUE TOPO/Ibl TUMOHUTU3UPOBA-
HbI, KAOJWHU3UPOBAHbI, OKBApLIOBaHbl. MOIIHOCTh KBAapLEBOM KWIbl 4-6 M,
npotskeHHOCTh 750 M, m3ydeHa B 6-m ceueHusax. PaccrosHue Mmexay cede-
Husmu 100-120 m. Cogpepskanue 30510Ta oT «ci.» 1o 0,65 r/1, cepedpa ot 0,1
1o 7,0 r/t. B ogHOI ipo0e (TIpu MOIITHOCTH 2 M) 30J10TO COCTaBysuio 1,4 1/T.

Ilo nmanHbIM reodusnyeckux paboT yuactok IlaHT xapakrepusyercs
OOLIMPHBIM TOJIOKUTEIBHBIM MAarHUTHBIM TIOJIEM, MPEINOJIOKUTEIbHO CBS-
3aHHOE C MHTPY3USMH CPEIAHEro cocTaBa, rae B C3 yacTu 3TOH BO3BBILICHHO-
cTH BbIsiBIIeHbl aHOManuu BII ¢ nnTeHcuBHOCTBIO 10 9%, ipu Qone 4%, cBA-
3aHHBIE C CYNb(UIHON MUHEpaIU3alreH.

3akjaroueHue
BuyTpennee ctpoeHwe u pymoOHOCHOCTH Tynamiapckoro ByJIKaHUYEC-
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KOTO TIOJIHSATHSI OMPEIEISIETCS €r0 MPUYPOUCHHOCTHIO K TIEPECEUCHUIO COTpPS-
JKEHHBIX CHCTEM PETMOHAIbHBIX PA3JIOMOB JIPEBHErO 3aJ0KeHMs. Pymonoc-
HOCTh BYJIKaHH3Ma TPOSIBIICHA B JBYX CTPATUTPAPUUECKUX TUANA30HAX, MPHU-
YPOUCHHBIX K KPEMHEKUCIBIM M CPETHEKUCIBIM YPOBHSM HEMPEPBIBHO AH-
(dbepennupoBanHbIX Gopmaruii. HuxHUN ypoBEeHb CBSI3aH C MO3IHE0AHOCCKON
pUOTUTOBON, pUONUT-AanuTOBON Tommel (CapbrayxypOarnrHcKas TpyIia,
[TanTckoe w 1p.), BEPXHUM - KUMEPUDKCKOW NAIUTOBOM, aHE3WIAIMTOBON
oxBaThIBatouied Tynamiapckyro NepCHeKTUBHYIO IIIOMaab. B pe3ynbrare or-
poOoBaHuE MPOIIEHHBIX CKBAKMH U KaHaB B npezenax CapbluyxypOainHcKoi
YYaCTKHU BBISBJICHBI HECKOJIBKO PYAOHOCHBIE 30HBI. B kanaBe No52 mpoiineH-
HOM Ha IOTO-3aMaJIHOM TPOJIOJDKCHUH PYIHOW 30HBI, HHTEPEC MPEICTABISET
unrepBan 18,5-39 m, rae Ha MomHocTh 20,5M cpenHee coaep:kaHue Au co-
crasisiet 0,6 v/1, Ag 5,0 r/1. B ckB. No23 Ha momtHocTh 15,0 M B uHTEpBasne 23-
38 M cpennee conepkanue Au U Ag B CUIIbHO KaOJUHU3UPOBAHHBIX, 00EJICH-
HBIX, CJTA00 MUPUTU3UPOBAHHBIX MOpoax coctaBisuio: Au-0,4 r /T, Ag -3,2 r/T;
B ckB. Ne24 nHa momHocTh 20 M: Au-1,04 /1, Ag- 5,04 v/T; B ckB. Ne28 B uH-
tepBaie 25-35,5 m, Ha momHOCTh 10,5 M: Au-1,4 r/T, Ag-3,5 r/T, a B UHTEpBa-
ae 61,5 -67,5 m Ha momHocTh 6,0 M: Au-1.5 /1, Ag-4,4 r/T. Ha IlanTckom
Y4acTKe BBISIBJICHBI HECKOJIBKO KBAapIIEBBIC Kb, TJE COACPKaHUE 30J0Ta CO-
CTaBIsIeT OT «ci.y» 110 0,65 1/1, cepedpa ot 0,1 10 7,0 r/1. B ienom obe ydactku
MOYHO CUHTATh MEPCIEKTHBHOM.
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TULALLAR FiLiZ SAHOSININ YENi PERSPEKTIVLi SAHOLORI
N.N.ISMAYILOVA
XULASO
Mogqalods Tulallar filiz sahosinin yeni perspektivli saholori nozordon kegirilir. Qa-
z1lmis quyularin vo xondoklorin sinaqdan kegirilmasinin bazi naticolori gostorilir. Sariguxurbasi
vo Pant filiz tozahiirlorinin struktur xiisusiyyetlori nozordon kegirilir. Nisboton yiiksok qizil vo
giimiis torkibli bozi perspektivli filiz zonalari, hadisolori vo kvars damarlar1t miioyyon
edilmisdir.
Acar sozlor: yeni perspektivli saholor, Tulallar filiz sahasi, yiiksok qizil va glimiis
torkibi.
NEW PROSPECTIVE AREAS OF THE TULALLAR ORE FIELD
N.N.ISMAYILOVA
SUMMARY
The article discusses new promising areas of the Tulallar ore field. Some results of
testing drilled wells and ditches are shown. The structural features of the Sarychukhurbashi and
Pant ore occurrences are considered. Some promising ore zones, occurrences and quartz veins

with relatively high gold and silver contents have been identified.

Key words: new promising areas, Tulallar ore field, high gold and silver content.
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Muayyan edilmisdir ki, amfibollarin qurulusunda metallik kationlar miixtalif ekvivalent
vaziyyatlorda paylani. M1, M2, M3 vaziyyatlorda kationlar daha stabil koordinasiya yaradur-
sa, M4 vaziyyatinda nizamsizlhiq miisahido olunur. Bunun asasinda amfibollar bes qrup tizra
tasnif olunur va mixtalif tiplorda va vaziyyatlarda izomorf avazlomasing askarliq gatirilir.

Acar sozlar: amfibollar, metallik kationlar, izomorf ovozloma, qurulus.

Amfibollarin qurulusunda metallik kationlar dérd miixtolif M1, M2, M3
vo M4 voziyyatlords yerlosir. M1 vo M2 oktaedrlori piroksen zancirlori ila pol-
yar voziyyatdo polimerlosorak, qarisiq siitun omolo gotirir. Sonuncularin poli-
merlogmasi naticasinda piroksen zonciri amfibol lentino ¢evrilir vo oktaedrik
(M3) vakansiya malik qurulus bloku yaranir. Qurulus bloklarinin polimerlos-
masi naticesindo amfibol tip qarisiq karkas omolo golir. M4 vaziyystindo
yerlogon metallik kationlar ( Ca, Na, Mg, Fe) qarisiq karkas oksigenlori ilo
altidan sokkizo qodor koordinasiya yaradir. Karkaz bosluglarinda — MS5
voziyyatindo Na, K vo ya su molekulu statistik paylanir.

Molumdur ki, metallik atomlarda izomorf avazloma, qurulusda atomlarin
stabillik deracesindan, yoni M-O masafalarinin bircinsliyindon va fiziki-kim-
yavi soraitdon asilidir. Miirakkab torkibli oksidlorin qurulusunda valent caziba
qlivvasinin borabar paylanmasini, bir adla M-O masafasinin bircinsliyini toyin
edir. Bu masafalors tosir edon amillorden biri do miixtalif tip goxiizliilorin bir-
birina miinasibatidir. Bu slamati amfibollarin qurulusunda asagidaki kimi nii-
mayis etdirmak olar:

M1-MI1+2M2+2M3+M4
M2—2M1+M3+2M4
M3—4M1+2M2
M4—2M2+M1

Amfibol qrupu minerallarda izomorf ovaozlonmonin tobistino aydinliq
gatirmak ticlin bu tip minerallarin tasnifatt M4 voziyystinds yerloson kationlara
gora aparilir. Bunu nazars alaraq amfibollar1 bes qrupa ayirmaq olar.

Maqneziumlu-domirli amfibollar. Bu tip amfibollara rombik antofillit,
jedrit vo monoklin qryunerit minerallar1 daxildir. Antofillitin qurulusunda M1
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vo M2 voziyyetlorindo magnezium atomu yiiksok konsentrasiyaya
(Mgo.9sFeo.02) malik olursa, M3 vaziyystindo Fe-un konsentrasiyasi yiiksok olur
(MgossFeo2), M4 vaziyyatinda 159 yalniz maqnezium atomlari yerlosir (1).

Aliiminiumla zongin jedrit mineralin qurulusunda aliiminium atomlar:
oktaedrik vo tetraedrik vaziyystlorde paylanir (2). M1 vaziyyatds ovozlonma
(Feo.33Mgp¢7) olursa, M2 vo M3 vaziyystlorinds aliiminium atomunun konsen-
trasiyasi yiiksokdir - M2 (AlgesFeo.11Mgo21) vo M3 vaziyyatindo (Alg1Feo.39).
M4  voziyyetinde iso  domir atomunun  konsentrasiyasi  yiiksalir
(Feo.ssMgo32Alp03). Onikilizvlii heterogen halganin bosluglarinda 0.52Na
atomu paylanir. Tetraedrik voziyyatlordon biri silisium atomu ilo zongindirse
(Sig9Alp ), digorindo aliiminiumun konsentrasiyasi ytiksalir (Sig 73Alg27).

Qryunerit mineralinin qurulusunda hor dord M voziyystinde domir
atomunun konsentrasiyasi yiiksok olur (3). M1 vo M3 voziyyatlorindo uygun
olaraq, (Mgo.24Fe.76) vo (Mgo.12Feoss) olursa, M2 voziyyotindos (Mgp22 Fep7s)
olur. M4 vaziyyatindos iso osason domir atomlari yerlosir (Fep.9sMgo os).

Beloliklo, minerallar Mg, Fe vo Al atomlarinin miixtalif kristalloqrafik
vaziyyatlords konsentrasiyasina gors forglonir.

Kalsiumlu amfibollar. Bu tip amfibollarda on ¢ox ndv miixtalifliyi
aktinolit minerali {i¢iin sociyyovidir. Aktinolit mineralinin qurulusunda, on
stabil M1 ve M3 voziyystlorindo Mg*"—Fe* avozlomesi, yoni Mg,Fe,., ovoz-
lomosi miisahido olunur (4). M1 voziyyatds n-nin qiymati 0.91-don 0.15-0 go-
dor doyisirso, M3 vaziyyatdo 0.91-don 0.23-5 godor doyisir. M3 voziyystdon
forgli olaraq, bozi hallarda M1 veziyystde Mg® +Fe”" atomlar1 cox asagi kon-
sentrasiyada Mn*" il avoz olunur. Demoak olar ki, M1 vo M3 voziyyatlorindo
Mg**—Fe*" atomlart bork mohlul yaradir. M2 voziyyetindo yiiksok kon-
sentrasiyada Mg*'—Fe*" izomorf qarisiq yaradirsa, oksor hallarda bu kompo-
nentlor ¢ox kigik konsentrasiyada AI’" vo Mn*"-la izomorf ovoz olunur. M4
voziyyotda kalsium atomu komiyyatco istiinlilylinii saxlayir. Miisahids olu-
nanlarda Ca®" konsentrasiyas: 0.89-0.99 arasinda doyisir. Ca**—Fe*" ilo ¢ox
asag1 konsentrasiyada ovoz olunursa, bu avozlomods daha asagi konsentrasi-
yada natrium atomu istirak edir. Bir ne¢o novmiixtolifliyindo SiO4-tetraedr-
lorinds ¢ox kicik konsentrasiyada 0.02-0.06 aliiminiumla ovoz olunur. Amfibo-
lun qurulusunda heterogen boslugda M5 voziyyotindo kigik konsentrasiyada
Ko.01-0.05Nag01-0.07 statistik paylanir. Anion voziyyatlorinds do statistik nizamsiz
paylanmalar — 00.64F0.36; 00_96F0.02 Cl()_()z; Oo.ggClo_oz mﬁsahide olunur. ©On genis
diapazonda izomorf avoz olunma aktinolit mineralinda miisahide olunur.

Tremolit mineralinin qurulusunda asason Mg, Fe;_, torkibli avozlomo mii-
sahido olunur. M4 voziyyatinde do Ca*"-un ovoz olunmasinin konsentrasiyas
koskin forgli olmur. Hotta bir halda M1, M2, M3 voziyyeatlordo Mgy sFeg s
ovozlonirso, M4 vozyyotindo do Ca’*—>Na'avozlomosi CagsNags olur. ©On
mohdud izomorf avozlomo rombik amfibollarda miisahido olunur (5).

Tremolit mineralinin ndvmiixtalifliyi qismon az yayilmisdir. M1, M2 va
M3 vaziyyatlorindo Mg atomlarinin konsentrasiyast nisbaton yiliksok — M1
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(Mgo7sFeo22), M2 vo M3 voziyyatlorindo ¢ox az konsentrasiyada aliiminium
atomlar1 paylanir - (Mgo 75Feg22Alp.03) vo (MgossFeo2sAlos), M4 voziyyatindo
Ca atomunun konsentrasiyasi yliksok olur - (CaggsFeposAlpo). Qarisiq karkas
bosluglarinda (Nag 11K ,09) statistik paylanir.

Cermakit mineralinin qurulusunda M1 vo M2 voziyyatlorindo Mg atom-
larinin  konsentrasiyast yiiksok olur, yoni M1 (MgyosFeoo7), M2 (Mg g4
Feo.11Alpos) (6). M3 voziyystindo miixtolif tip atomlar statistik paylanir
(Mgo.asAly33Cro 1 Fegoq), M4 voziyyotindo Ca-un konsentrasiyast yiiksok olur,
MS5 voziyystindo iso Na vo K atomlar1 az miqdarda statistik paylanir. Tet-
raedrik voziyyatlords (Sig¢7Alp33) Vo (Sip94Alp06) paylanmasi miisahids olunur.

Kummingtonit minerali Ca-lu amfibol qrupuna sorti daxil olur. Bels ki,
mineralin torkibinde Ca atomunu nozore almasaq, Mn atomlarin konsentra-
siyast daha yiliksok olur. M1 vaziyystindo (Mg ssMny 12) olursa, M2 voziy-
yotindo (Mngs4Cap12Mgoos). M3 voziyyotindo iso Mg,Fe;, bork mohlul
yaranir. M4 vaziyystinda bir daha Mn atomunun konsentrasiyasi yiiksok olur -
(Mng 46Mgo 31Cag.23) (7,8).

Kalsiumlu - natriumlu amfibollar. Bu tip amfibollarda kalsium vo
natrium atomlar1 Ustiinliik toskil edir. Qastingsit mineralinin qurulusunda M1
voziyyatindo Mg-un konsentrasiyasi yiiksok olursa (Mg 71Feo29), M2 vo M3
voziyyatlorindo domirin konsentrasiyasi yiiksok olur - M2(FepssMgo14) Vo
(FeosaTip36). M4 voziyyotindo Ca atomunun konsentrasiyasi yiiksok olur -
(Cag9sNag gs). M5 voziyyatindo ¢ox asagi konsentrasiyada (Nag 17K os) statistik
paylanir.Tetraedrik vaziyyatdo aliiminiumun miqdart yiiksolir - (Sige Alp4) vo
(Sio.gg A10.14) olur (9)

Kersutit mineralinin qurulusunda domir atomun miqdar1 ¢ox asagi
oldugundan ifadolordo istirak etmir. Uygun kristallografik voziyyetlordo
elementlor asagidaki kimi paylanir: M1(Mgo84Tig.16), M2 (Mgo.72 Alo2sTig.03),
M3(Mg0.77A10.17Ti0.06), M4 (Ca0,42Mg0.06), M5 Vsziyyatinds 1S9 (Nao,11K0,05).
Sonuncu iki vaziyyotdo izomorf ovozetmoado defektlor yaranir (10).

Parqgasit mineralinin qurulusunda qurulus vahidi yaradan oktaedrik
voziyyatlordo magnezium atomunun konsentrasiyasi istiinliik togkil edir, yoni
M1 (Mg0.94F60.06); M2 (Mg0.73A10.15CI'0.12); M3 (Mg0,93F.e0,07). M4 Vaziyyatinda
159 (Cago1Nag9) ovoz olunmasi miisahido olunur. Iki miixtolif tetraedrik
vaziyyatlords Si — Al avozlomasinda (Sipg9Alo31) vo (Sig91Algge) olur (11).

Maraqlidir ki, rixterit mineralinin qurulusunda M1, M2, M3 vaziyyat-
lorindo metallik kationlar eyni konsentrasiyada izomorf ovozlome yaradir -
(Mgo.72Mnyg 15Feo03), M4 voziyyatindo Ca vo Na atomlar1 eyni konsentrasiyada
paylanir - (Cag s Nag s), M5 voziyystindo (Nag 27K 02) statistik paylanir (12).

Edenit minerali Mg va Fe-la zongin olur. M1, M2, M3 vaziyyastlorinda
Mg,Fe;., torkibli bark mohlul yaranir. M4 vaziyyetindo Ca atomun konsentra-
siyas1 yiiksok olsa da, digor element atomlar1 ils izomorf qarisiq yaradir, yoni
(Cag.aNagos FeposMngps). M5 voziyyatindo (Nag74Ko2) statistik paylanirsa,
tetraedrik voziyyotds (Sig.g4 Al 4) tip izomorf avozetmo miisahido olunur (13) .
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Katoforit mineralinin qurulusunda M1 voziyyotdo (Mgys1 Feo.19); M2 -
(Mgo 44Feo47Ti0.00); M3 - (Mgo.79Feo.10L10.02); M4 (Cags1Nag39) ovozlomosi
miisahido olunursa, M5 voziyyotindo Kyes statistik paylanir. Tetraedrik
vaziyyatds (Sig gaAlg 16) 9vozlomasi miisahido olunur (14).

Natriumlu amfibollar. Bu tip amfibollarda tetraedrik vaziyystlords izo-
morf ovozlomo miisahido olunmur. Qlaukofan mineralinin név miixtaliflik-
lorinin quruluslarinda M1, M2 vo M3 voziyyatlorindo Mg, Fe;., torkibli bork
mohlul yaranir. M4 vaziyyetindo Na atomu yliksak konsentrasiyaya malik olur
vo ¢ox az miqdarda Li atomu ilo avoz olunur - (Nag g9Lig.01)(15).

Ribekit mineralinin qurulusunda M1 vaziyyotde yalniz Fe atomu yer-
lasirso, M2 vo M3 vaziyyatlords uygun olaraq (Feg¢7L1033) vo (Fep.4Alps) Vo
M4 voziyystindo Na atomu yerlosir. M5 voziyyotindo iso Nag,g statistik
paylanir (16).

Arfvedsonit mineralinin qurulusunda M1 vaziyyatinde yalniz Fe atomu
yerlasirso, M2 vo M3 voziyystlorindo, uyugun olaraq (FeggsAlp.o7Tio0s) vo
(Fep76Mng 13Mgo11) ovozlomosi miisahido olunur. M4 voziyyastindo (Nago,
Cayg03) vo M5 vaziyyatinds (Nag 29 Ko 71) statistik paylanir (17).

Ekermanit mineralinin qurulusunda M1 voziyyotdo (Mg osFeps) ovoz
olunursa, M2 vo M3 voziyyatlorindo heterovalent ovozlomo miisahido olunur,
yani (Mg0.97SC0.03) Nl (Mg0‘57SCO.43). M4 Vaziyyatinda (Nao‘94Ca0.06) vo M5
voziyyatindo (Nag 26Ko.06) statistik paylanir (18).

Litiumlu amfibollar. Bu qrupun yegans niimayondasi xolmkvistit
mineralidir. Mineralin qurulusunda M1 vo M3 voziyyetlorindo uygun olaraq
(Mgo.71 Feoa) vo (Mgos1 Feoso), M2 voziyyatindo iso Al atomu tistiinliik toskil
edir, yoni (Algo3Fepo7). M4 voziyyatindo Li atomu az miqdarda Na atomu ilo
ovoz olunur - (LigogNags). Tetraedrik voziyyot Si atomu ilo zongindir, yoni
(Sig.0g Algg2) avazlonmasi miisahido olunur (19).

Umumiyyatlo, ixtiyari kristallografik veziyyatlorde izomorf avozolunma
qurulusun elektroneytralligini tomin etmok istiqgamatindo gedir.

Miixtolif torkibli vo quruluslu minerallarda izomorfizm hadisasinin dyre-
nilmosi ilk névbado onlarin névmiixtalifliklorini — qurulus-tipomorf formala-
rina aydinliq gotirmaye imkan verir. Hor bir izomorf avazlomade miioyyon
element atomlar1 geoloji hadisalori doqiqlosdiran informasiya dasiyicist ro-
lunda olur. Bu da bu minerallarin torkibi-qurulusu vo amologalmae soraiti ara-
sinda olaqo yaratmaga imkan verir.

Amfibol qrupuna daxil olan minerallarin qurulusunda metallik atomlarin
genis diapazonda izomorf qarisiq yaratmasi, bu minerallarin maqmatik vo me-
tamorfik kristallasma soraitindo asagi, orta vo yiiksok temperatur vo tozyiqdo
omalas golmosi ilo slagodardir.
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N30MOP®U3M B AM®UBOJIAX
A.®©.IIUPUHOBA
PE3IOME
Y CTaHOBIIEHO, YTO B CTPYKTYpax aM(pHOOIOB METAITHYECKUE KaTHOHBI PACIOIATaI0TCs
B YETHIPEX pPa3MUYHBIX SKBUBAJICHTHBIX TMO3UNHAX. B momokeHusx M1, M2, M3 kaTHOHBI
UMEIOT CTa0WIbHYIO KOOPJIWHAIMIO, B TMOJIOKeHNH M4 HabmomaeTcs HeynopsaodeHHOCTh. C
YYeTOM 3TOTO TNPOBEACHA KiaccupuKarus aM(puOOIOB 1O TSTH TPYMIAaM H BBISBICHO H30-

MOp(bHOC 3aMCIICHNE B PA3JIMYHBIX TUIIAX W ITOJOXKCHUAX.

KaoueBsbie cioBa: amduboIbl, MeTalUIMYECKHEe KAaTHOHBI, N30MOP(HOE 3aMelIeHuE,
CTPYKTYpa.

IZOMORPHIZM IN AMPHIBOLES
A.F.SHIRINOVA
SUMMARY
It was found that in the structures of amphiboles, metal cations are located in four dif-
ferent equivalent positions. In positions M1, M2, M3, the cations have stable coordination, in
position M4, disorder is observed. Taking this into account, the classification of amphiboles

into five groups was carried out and isomorphic substitution in various types and positions was
revealed.

Key words: amphiboles, metal cations, izomorphic substitution, structure
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Maqalada Conub-Sarq Qafgazin miiasir landsafilar: kosmik sokillordon aliman infor-
masiyalarla CIS asasinda tahlil edilir, regionun miasir landsaftlarmmn formalasma, inkisaf xii-
susiyyatlori, dinamikasi , transformasiyasi, 0ziinamaxsus antropogenlosmasi, ayri-ayr: tabii
landsaftlarin dayisilma daracasi va s. sarh edilir. Tortib etdiyimiz yamaclarin meyilliyi, baxar/:-
&1 va hipsometrik pillalor xaritalori ila Conub-Sarq Qafgazin tobii landsafilarmin transformasi-
yast xaritalarinin tususdurulmas: naticasinda muiasir landsafilarin asas inkisaf xiisusiyyatlari,
ekzodinamik proseslarin aktivliyi, ekoloji garginlik daracalari, eyni zamanda lansaftlarin deq-
redasiyas: va s. miayyanlagdirilir.

Acar sbzlor: miiasir landsaftlar, kosmik sokiller, transformasiya, Cografi informasiya
Sistemlori (CIS), landsaftlarin diferensiasiyasi, deqredasiya, morfometrik xaritalor, hipsometrik
pillolor.

Boytlik Qafgazin Conub-Sorq yamacinin miiasir landsaftlart vo onlarin
dinamikas1 vo transformasiyasi sistemli sokildo XX osrin 70-80-ci illorinden
Oyronilmoyo baslanmisdir. Bu sahodo B.9.Budaqov (1980), B.O.Budaqov,
Y.9.Qoaribov (1980,1985,1989), M.A.Miiseyibov (2003, 2013), 9.V.Mommo-
dov, A.A.Mikayilov (1985), Y.9.Qoribov (1982, 2012, 2013), M.I.Yunusov
(1992, 2000, 2015), M.C.Ismayilov (1985, 1995), E.S.Mommadbayov (1992,
2000) vo s. mislliflorin boylik amoyi olmusdur.

Qeyd edilon miiolliflor miixtslif illordo hom onanovi iisulla, hom do kosmik
sokillorin desifirlonmasi osasinda iri vo orta miqyaslt landsaft xoritolori tortib
etsolor do, CIS texnologiyasmin totbigi ilo miiasir landsaftlarin tohlili vo
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giymoatlondirilmasini aparmamislar. Ona goro Conub-Sorq Qafgazin miiasir
landsaftlarinin transformasiyasinin vo dinamikasinin, eyni zamanda onun to-
rotdiyi ekocografi fasadlar1 CIS texnologiyas1 osasinda tohlil etmoyo calis-
misiq.

Conub-Sorq Qafgazin miiasir landsaftlarinin transformasiyasi vo dinami-
kas1 osason miiasir todgiqat metodlari ilo dyronilmisdir. ilk névboade miixtolif
dovrloro aid kosmik sokillordon alman informasiyalar osasinda GIS texno-
logiyasinin taotbiqi ilo miiasir landsaft xoritosi vo landsaftlarin tranformasiyasi
xoritosi hazirlanmigdir. Todqiqat igsindo eyni zamanda riyazi statistik, miiqa-
yiso, sisitemli tohlil, kartoqrafik, qiymotlondirmo va s. todqiaqat iisullarindan
da istifads edilmisdir.

Isas hissa. Conub-Sorq Qafgqazin miasir landsaft xoritosi uzun illorin
todgigatlar1 naticasinds Y.O.Qaribov torafindon hazirlanmisdir. Sonraki illordo
cox konturlu vo haddon artiq yliklonmis xoritods tobii landsaftlarin antropogen-
losmasi va transformasiyasi CIS texnologiyast ilo dagiqlosdirilmis vo alman el-
m

i naticalar sistemlogdirilmisdir (sokil 1).
Sok. 1. Conub-Sorq Qafqazin va otraf diizonliklorin miiasir landsaftlarinin transformasiya
xoritosi (migyas — 1:280 000; tortib edon: Y.©.Qaribov, xaritonin legendasi sokil 2-do verilir)

Conub-Sorq Qafqazin miiasir landsaftlar insanlar torofindon tonzimlonon,
idara edilon, struktur-funksional xiisusiyyatlori vo mohsuldarligi daima nozarat
altinda saxlanilan tebii-antropogen komplekslordir [2, 7]. Bu komplekslorin
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CIS texnologiyas1 osasinda sistemli todqiq edilmasi 6lkomizin sosial-igtisadi
inkisafinda bdyiik ohomiyyat kasb edir [3, 4].

Dayisilma daracasind gora Conub-Sarq Qafqazin
miiasir landsaftlarinin qruplasdirilmasi

Olkomizin biitiin tobii komplekslori 6ziino moxsus doyisilma doracasing ma-
likdir. Biitiin landsaft vahidlori insanlarm tosiri ilo doyisilso do, tobii landsaftlarin
har biri istifado xiisusiyyatine, insanlar torafindon tonzimlonmaosing, tosarriifat
funksiyasina va s. gora bir-birinden farqlenir [1, 2, 5].

Tabii landsaftlarin doyisilmo doraceine gora qruplasdirilmasi ¢ox boyiik elmi,
praktiki ohomiyyast kasb edir. Y.©.Qaribov (2013) respublikamizin regionlarmim
inkigaf xtlisusiyyatlorini vo antropogen tosirlorin istiqgamotini nozora alaraq tobii
landsaftlar1 antropogenlogsmo daracasing gors 5 qrupua aywrmusdir: 1) praktiki ola-
raq doyisilmayan, 2) zoif antropogenlosmis, 3) orta dorocads antropogenlogmis, 4)
kaskin antropogenlogmis vo 5) asashi transformasiya olunmus komplekslor. Ant-
ropogenlosma doaracasi 0,1-don az olan komplekslor praktiki olaraq doyisilmo-
yan, 0,1-0,2 olduqda zoif doyisilon, 0,2-0,5 arasinda orta dorocods doyisilon,
0,5-0,8 gostaricisinda koaskin dayisilon vo 0,8-don ¢ox olduqgda iso asasli trans-
formasiya olunan komplekslor adlanir (sokil 2).

Sok. 2. Dayisilma daracesine géra Conub-$arq Qafqazin
miasir landsaftlariin qruplagdirilmasi xaritasi

Conub-Sorq Qafqazin miiasir landsaftlarinin antropogen transformasiyasi
xaritosinin CIS texnologiyasi ilo tohlili esasinda bir sira ekoloji fasadlarin da
tozahiiriinii miioyyan etmok olur. Ilk ndvbade hazirladigimiz hipsometrik xori-
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tolorlo landsaftlarm antropogen transformasiyasi xoritasinin ArGIS program
tominatinda miiqayisosi ilo ekoloji cohatdon gorgin rayonlarin miioyyon edil-
mosi miimkiin olmusdur. Bu xaritonin tohlili ilo belo bir naticoya golmok olar
ki, antropogen transformasiyanin yaratdig risk vo tohliikolorin oksariyyati miit-
laq hiindiirliiyti 500 m - o qodar olan regionlara daha xasdir. Miitloq hiindiirlik
artdiqca landsaftlarin pozulmasi artsa da, onlarin antropogen transformasiyasi
zoiflayir. Noticodo ekoloji gorgin orazilorin areali da saquli sokildo miivafiq
olaraq azalir. Qeyd edilon qanunauygunluq digor dagliq regionlara da aid ola
bilar.

Canub-Sarq Qafqazin miiasir landsaftlarimin hipsometrik pillalordon,
relyefin baxarhgindan vo meyilliyindon asihi olaraq paylanma gqanunauy-
gunlugunun CIS ssasinda tahlili.

Tadqiq olunan regionda tobii vo antropogen landsaftlarin transformasiya
qanunauygunluqglarinin relyefdon vo onun morfometrik gostoricilorindon asilili-
gin1 miloyyan etmak iiciin CIS texnologiyas1 vasitosilo orazinin “Digital Eleva-
tion Model” (DEM) fayli - yani “Relyefin Ragomsal Modeli” (RRM) gostarici-
lori asasinda tohlili aparilmisdir (sokil 3, 4, 5, 6)

Sok. 3. Conub-Sorq Qafqazin va otraf diizenliklorin
ArcScene programi asasinda qurulmus 3d modeli
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Hipsometrik pillalor lizro landsaftlarin paylanma ganunauygunlugunu toyin
etmak ii¢iin ArcGIS program tominati esasinda Conub-Sorq Qafqazin va onu
ohato edon regionlar ti¢iin -28 -500 m; 500-1000 m; 1000-1500 m; 1500-2500
m; 2500-4466 m ardicillig1 ilo hipsometrik pillalor xaritosi tortib etmisik (sokil
4)

Sak. 4. Conub-Sorq Qafqazin va otraf diizanliklorin hipsometrik pillalor xaritosi

Bu xoaritonin tohlili gostorir ki, Conub-Sorq Qafqazda 500 m miitloq yiik-
sokliya qodor asason yarimsohralar, quru ¢ollor, ¢oller yayilir. 500-1500 m
miitloq yiiksokliklor arasinda meso-¢ollor, dag mesoalori, 1500-2500 m miitloq
yiiksokliklordo subalp, qismon do alp comonlori, daha yiiksok orazilordo iso
subnival va nival landsaftlar yayilir.

Eyni zamanda osasli doyismis landsaftlarin boyiik oksoriyyati -28 m-don
500 m-o godar olan miitlaq yiiksokliklordo (65%), zayif doyisilmis landsaftlar
159 2500 m-don yiiksok orazilords formalasmisdir.

Meyilliyin toyin edilmosinds asagidaki meyillik diisturundan istifado et-
misik:

._ht
L=qtga

Burada: h- kasmao yiiksokliyi (yamacin maksimal vo minimal hipsometrik
forqi), d- iki horizontal arasindaki mosafoni bildirir. DEM fayl daxilindoki mo-
lumatlar ArcMap 10.3 proqram tominatinda Spatial Analyst-Surface-Slope
ardicilligr ilo tohlil edilmis vo bu amoaliyyat asagidaki diisturla hesablanmisdir:
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a=tg’( \/(%)2 + (Z—;)Z) ) * 57.29578

Burada: o — meyl bucagy; tg” = 1/tg; dz/dx — morkozi rastr xanasindan sot-
hin tifiiqi istigamotdo doyismo qiymati, dz/dy — morkozi rastr xanasindan sathin
saquli istigamotdo doyismo qiymatidir.

Meyillilik xoritasinn (sokil 5) tohlili gosterir ki, 0-5° meyilliyo malik olan
saholor Conub-Sorq Qafqazda daha ¢ox orazini ohato edir (228 min ha). Buraya
dagotayi diizonliklorin ¢ollari, mesoa-¢ollori, seyrok meso kolluglart aiddir. Me-
yilliyi 5-10° olan orazilor dagstoyinds vo alcaq dagliqda ve dagstoyindo iistiin-
lik togkil edir (104 min ha). Bu regionlarda asason meso vo meso-¢oman land-
saftlar1 yayilir. Qeyd edilon orazilords relyefin sothi zoif vo orta doracods par-
calanir. Meyilliyi 10-15%-ys ¢atan (71 min ha) yamaclarda sothin par¢alanmasi-

na miivafiq olaraq landsaftlarin morfoloji diferensasiyasi da artir.

Sak. 5. Conub-Sarq Qafqazin vo atraf diizonliklorinin meyillilik xoritasi.

Daha ¢ox meyilliyo malik olan (15-20°, 20-25%) miitlaq hiindiirliiklords (74
min ha) ekzodinamik proseslorin foalligi artir. Meyilliyi 25-30° (20 min ha) vo
30°-don ¢ox olan dag-¢emon subnival vo nival landsaftlarin inkisafinda va for-
malasmasinda zoif dayanigligin olmasi landsaftlarin morfogenetik xiisusiyyat-
larinds yiiksok dinamizmi gostarir.

Conub-Sorq Qafgazin orazisi {iciin hazirladigimiz baxarliliq xoritosindo
https://earthexplorer.usgs.gov/ resursundan gotiiriilmiis DEM faylin ArcMap
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10.3 program tominatinda Spatial Analyst-Surface-Aspect ardicilligi ilo tohlili
apartlmigdir (sokil 6)

Sak. 6. Conub-Sorq Qafqazin va otraf diizonliklorin baxarliliq xaritosi

Baxarliliq xaritasinin tohlili gdstarir ki, tobii vo antropogen landsaftlarin
saquli diferensasiyasi yamaclarin ekspoziyasindan (baxarligindan) ¢ox asilidir.
Tadqiq edilon nohang regionda hamar sothli yamaclar orazinin comi 3%-ni
(13,8 min ha) tutur. Bunlarin bdyiik bir qismi Conub-Sorq Qafqazin vao otraf
diizonliklorin simal-gorq hissasinin payima vo Abseron-Qobustan araziloring dii-
siir. Regionda giiney yamaclar (conub, conub-sorq vo conub-qorb) daha genis
orazini oshato edir. Bu tip yamaclar regionun 212 min ha-dan artiq orazisini tu-
tur vo burada miixtali doracods doyisilmis arid seyrok meso vo kolluglar (co-
nub-sorq yamacda Abseron-Qobustanda), palidli vo palidli-mess kolluq land-
saftlar1 istiinliik togkil edir. Quzey yamaclar osason regionun simal vo simal-
sorq ekspozisiyali riitubatli yamaclarini (54,8 min ha-dan ¢ox) ohato edir. Bu
yamaclari 50%-dan ¢oxunda fistiql vo fistigli-velosli mesalor yayilir.

Isas naticalar va takliflor

Conub-Sorq Qafgazin miiasir landsaftlarinin antropogen transformasiyasi-
nin relyefin morfometrik gostoricilorindon asili olaraq paylanmasmin CIS tex-
nologiyasi ila tohlil edilmasi naticasinda tobii landsaftlarin antropogen transfor-
masiyasinin bir sira qanunauygunluqlari agkar edilmisdir:

1. Dag yamaclarinin somtinin, baxarliliginin vo miixtalif ekspozisiyalarinin
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todqiq edilmosi kond tosorriifati saholorinin yerlosdirilmosinds, landsaftlarin
mohsuldarliginin miioyyon edilmasinda bdyiik rol oynayir. CIS texnologiyasi
vasitasilo toyin etdiyimiz baxarliliq xoritosindo dag yamaclarinin simal, simal-
sorq, simal-qorb, sorq, conub-sorq, conub, conub-qorb vo conub ekspozisiyali
yamaclarinda landsaftlarin formalagmasinin vo onlarin antropogen tasirlor noti-
casindo doyisilmasini, miivafiq olaraq miixtalif ekoloji gorginlik daracalarinin
todqiq edilmasi mogsadilo Conub-Sorqi Qafqaz poliqonunda landsaft-ekoloji
tohlillor aparmisiq.

2. Baxarliliq xaritosi ilo landsaftlarin antropogen transformasiyasi vo miia-
sir tobii landsaft xoritolorinin CIS osasinda tohlillori naticosindo miioyyen
edilmisdir ki, conub (157.5 — 202.5°), conub — sorq (112.5 — 157.5°) vo conub —
qarb (202.5 — 247.5°) baxarliliga malik dag yamaclarinda tobii landsaftlar daha
intensiv monimsonilmis vo kaskin doracods antropogen transformasiyaya mo-
ruz qalmigdir. Regionun koskin vo orta dorocods transformasiya olunan land-
saftlarinin 70%-o yaxini geyd edilon ekspozisiyali yamaclarda formalasmisdir.
Mohz bu yamaclarda daha ¢ox landsaftlarin ekoloji tarazliginit pozan risk vo
tohliikolor yaranmigdir. Xiisusilo siirtismolorin oksor hissasi geyd edilon yamac-
larin payina diigiir. Conub ekspozisiyali yamaclarda landsaftlarin bioloji poten-
sial1 na gqadar ¢ox olsa da, onlarin antropogen tasirlora qarsi dayaniqligi yiiksok
deyil. Xiisusilo meyilliyi 25 - 30°-don artiq olan yamaclarda daha ciddi eroziya,
sothi yuyulma, sel vo s. tohliikolor landsaftin biopotensialina vo miixtalifliying
ciddi zarbalor vurur.

3. Simal (337.5-360°), simal-sorq (22.5 — 67.5°) vo simal — qorb (292.5-
337.5°) baxarl yamaclarda iso kosmik sokillordon alinan informasiyalar asasin-
da miisyyan etmak olar ki, landsaftlar nisboton az dayisilib. Antropogenlosma
omsali Varafta, Axar — Baxar, Diibrar, Sisqaya vo s. daglarin qeyd edilon ya-
maclarinda 0,3 — 0,5-don artiq deyil. Halbuki, homin daglarin conub — sorq vo
conub ekspozisiyali yamaclarinda antropogenlogma 800 — 1000 m-o qodar olan
miitloq hiindiirliiklords 0,5-don artiqdir. Lakin ekoloji gorginliyin daha artiq ol-
dugu kaskin parcalanmis arid — denudasion relyefi ilo sociyyslonan bir sira co-
nub ekspozisiyali yamaclarda antropogenlosmo 0,2-don azdir.

4. Relyefin timumi meyilliyi landsaft vahidlorinin formalagmasini, trnas-
formasiyasini vo tarazli inkisafin1 sortlondiron miihiim amillordon biridir. Rel-
yefin meyilliyi ilo landsaftlarin antropogen transformasiyas: arasinda birbasa
olago movcuddur. Meyillik artidigca tobii landsaftlarin antropogen transforma-
siyas1 da miivafiq olaraq azalir. Eyni zamanda relyefin meyilliyi artdiqca antro-
pogen transformasiyanin torotdiyi ekoloji risk vo tohliikolor do artir. Bu ganu-
nauygunlugu relyefin imumi meyillik xoritosi ilo landsaftlarin transformasiya
xaritolorinin CIS texnologiyasi vasitasilo tohlilinds do askar gérmok olar.

5. Conub-Sorq Qafqazin 0-5° vo 5-10° meyilliyo malik olan regionlarinda
antropogenlogsmo omsali maksimum gostoriciys (0,6-0,8) malik olur. Abseron
yarimadasinda isa bu gdstarici biitlin respublikada belo daha yiiksak olub, 0,8-
0,9-a catir.
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6. Gorilindiiyii kimi, daha az meyilli orazilor yiiksak tobii mohsuldarlig: ilo
yanasi olverisli monimsonilmo imkanlari ilo do segilir. Bu regionlarda landsaf-
tin tarazl inkisafini tomin etmok {i¢iin kifayat qodor tobii potensial mévcuddur.
Meliorativ tadbirlorin, miiasir texnologiyanin son naticalarinin tadqiq edilmasi
landsaftlarin tabii mohsuldarliginin yiiksaldilmasina imkan verir. Meyillik art-
digca landsaftlarin tarazligi, ekoloji potensiali vo antropogen transformasiyasi
zoiflasa do, bir sira neqativ landsaft — ekoloji fosadlar, xiisusilo siirlismo, erozi-
ya, ugqun va s. tohliiks vo risklori artir.
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HUCCIEJOBAHUE TPAHCO®OPMAIIUU COBPEMEHHBIX
JAHAITA®TOB IOI'O-BOCTOYHOI'O KABKA3A
C IPUMEHEHUEM TEXHOJIOT WA THC

SA.ATAPUBOB, P.P.CANYJ/IVIAEB, A.3.T'TAI’KUEBA, M.C.CAPKAPJIbI
PE3IOME

B craTpe aHanmm3mpyroTcs AMHAMHUKA W TpaHCc(OpMAaIl COBPEMEHHBIX JaHIIIA(TOB
IOro-Bocrounoro KaBkasza ¢ mpumenenuem texHosoruii I'MIC. CucremMHO uccienoBaHa aH-
TpornoreHHasi TpaHc(hOPMAaIMK €CTECTBAHHBIX JaHANIA()TOB M COCTABJIEHA CpeHOMAacITaOHast
nanmmadTHas kapra (1:280 000). Ha ocHOBe comnocTaBiicHus MOP()OMETPHUSCKUX KapT C pas-
JMYHBIMBI JIAaHTIAQTHBIMBL KapTamMu ¢ nomono TexHosoruidi ['MC, BO3MOXHO OIMHUBATD
reoekosoruto FOro-Boctounoro Kapkasa, a Takyke HeraTHBHBIE €K30IMHAMHYECKHUE MTPOIIECCHI.

KiaroueBble cioBa: COBPCMCHHBIC J'IaHZ[H.Ia(i)TBI, KOCMHYCCKHUE CHHMKHU, TpaHC(I)Op-

marust, ['eorpaduueckne HMupopmanmonnsie Cucrtemsr (I'MC), manmmadTtHas auddepen-
Uanus, Aerpajganus, MopHoMeTpUIeCcKre KapThl, THIICOMETPUYECKUE KapThL.
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RESEARCH OF TRANSFORMATION OF MODERN LANDSCAPES
OF THE SOUTH-EASTERN CAUCASUS USING GIS TECHNOLOGIES

Y.A. GARIBOV, R.R. SADULLAYEYV, A. Z. HAJIEVA, M.S. SARKARLI
SUMMARY

The article analyzes the anthropogenic changes in the modern landscapes of the
South-Eastern Caucasus using GIS technologies. The anthropogenic transformations of natural
landscapes were systematically investigated and a medium-scale landscape map (1: 280,000)
was compiled. Based on the comparison of morphometric maps with various landscape maps
with the help of GIS technologies, creates possibilities to evaluate geoecology of the South-
Eastern Caucasus, as well as negative exodynamic processes.

Keywords: modern landscapes, satellite images, transformation, Geographic Infor-

mation Systems (GIS), landscape differentiation, degradation, morphometric maps,
hipsometrik map.
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COBPEMEHHBII OIBIT TOCYJAPCTBEHHOI'O
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Cmamus nocesawjena amaiuzy OCHOGHLIX HANPABIEHUL 20CYOAPCMEEHHO20 pecyiu-
POBAHUSL MUSPAYUOHHBIX npoyeccos 6 Typeykoll pecnybauke — cmpane, mecHo CONPANCEHHOU
muepayuoHHsiMu nomoxamu ¢ eedywumu cmpanamu CHI™ — Poccutickoti @edepayueii u Azep-
oauoacanckou Pecnyonuxou . Ocoboe enumanue yoensemcs 3Qhexmusnvim nooxooam K
VIPAGNeHUIo MedHCOYHAPOOHoU Muepayuel Haceienus. B cmamve paccmompenst Hogvle men-
OeHyuu 6 COBpeMeHHOU Mucpayuonnou noaumuxe Typyuu, npoanaruzupoeanvl eé
3aKOHO0amebHble OCHOBbL.

KiroueBble coBa: MHUTpanys HACEICHUS, MEKIYHAPOJHBIC MUTPAHTHI, MMMHTPAIIHS,
SMUTpANs, MUTPANHAOHHAS MOJUTHKA, ACCHMWJIAIMOHW3M, HOBAas MOJUTHKA TPaXKTAHCKOW
HUHTETPaIUH

Me:xnyHaponHas MUIpanys - KpalHe aKTyaJlbHOE SIBJIEHHUE COBPEMEH-
HOT'O 3Tara pa3BUTHsI MUPOBOW SKOHOMHKH. B 3TOM CBSI3M UCCIIEI0BAHUS 3TOTO
(eHoMeHa, a TakKe 0OCOOCHHOCTEH y4acTHsi TOCYapcTBa B €r0 PeryJIupoBaHUU
puoOpeTaroT 0co0yro 3HaUMMOCTh. HoBasi MHHOBALIMOHHAS MOJIENIb COLIMATIb-
HO-?KOHOMMYECKOTO pa3BUTHUs A3epOaii/pkaHa MpearnosiaraeT AajibHenlee co-
BEpLICHCTBOBAHNE YIPABJICHUS COLMAIbHO-3KOHOMHYECKHMMU IIPOLIECCAMH, B
TOM YHUCJI€ U MWUIpalUeld HAaCEJICHMs, IPEXKIE BCEro, B €€ MEXIYHapOIHOM
KOHTeKcTe. AzepOaiikanckoil PecryOnrka akTHBHO pa3BUBAET JBYCTOPOHHUE
OTHOIIECHMS C 3apYOEKHBIMU CTPAHAMM; YKPEIUISETCSI COTPYAHUYECTBO C MEX-
JYHapOJHBIMU OpTaHU3ALMSMU, B TOM 4Hcie, MO npobiemaMm murpanuu. B
9TOM CBA3M HM3y4YEHHME ONTa 3apyOexHbIX CTpaH B (POPMHUPOBAHUM MUTpa-
LMOHHOMN MOJUTHKYU MPUOOPETAET B HACTOAIEE BPEMs 0COOYIO aKTyaJIbHOCTb.

Hean u 3ax0a4n crarbu. Llenb cTaThu - aHAIU3 COBPEMEHHOTO COCTOS-
HUS MUTpaMoHHON monutuku Typenkoil PecnyOnuku. B 3ToM KoHTekcTe B
qycie 3aa4: aHaJIW3 Pa3BUTHS MUTPALMOHHOM cuTyauuu B Typuuu; BbIsB-
JIEHUE TPUOPUTETHBIX MEJIed TOCYJapCTBEHHONM MUTPALMOHHOW IOJWTHKY;
oOcyxeHue 95TarnoB (OPMHUPOBAHUS MUTPALMOHHON MOMUTHKM Typuuu u
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M3Y4Y€HHE HOBBIX TEHJEHLUN rOoCyl1apCTBEHHOI'O PEryJIMpPOBaHUS MHUIPALMOH-
HBIX npoueccoB B Typernkoii Pecriy6unnke.

OcHoBHast YacTh. AHAJIM3 Pa3BUTUS MUTPALMOHHON cuTyauuu. I1o
nanaeiM OOH k 2019 romy Koam4ecTBO MEKIYHapOJHBIX MHMIPAHTOB IIpe-
BBICHJIO 258 MIIH. 4ell., yBeauuuBmuCh Ha 85 MiuH. yen. ¢ 2000 roma. Ilo
otieHkamM MexayHapoHo# opranm3aiuu no tpyay (MOT) pabGoraromux (Tpy-
JIOBBIX) MUTpPAHTOB — Oojyiee 164 MMWIIMOHOB. DTO Ha 9 MPOLEHTOB OOJIbLIE,
yeM B 2013 roay, xorga ux 4YMCIEHHOCTh cocTaBisuia 150 muminonos. Ilo
naHHbiM BcemupHoro banka B 2016 rogy MUTpaHThl MEpPEBEIU B Pa3BU-
Barolecs cTpansl 6onee 429 mwmnapaos posapos CIIIA, a obmas cymma
JIEHEXKHBIX [TEPEBOJ0B MUTPAHTOB IpeBbichiia 600 MUIHAPIOB 1OIIAPOB.

OpHako MUIpalMOHHAs CUTYyallds 3HAYUTENIBHO BapbUpyeTcs OT
cTpaHbl K cTpaHe. TpynoBas Murpainus B OOJBLUIMHCTBE CTpaH MpUOOpeTaeT
XapakTep OpPraHU30BaHHOIO 3KCIIOpTAa M MMIIOpTa paboyeil CHibl B pamKax
rOCyIapCTBEHHOW MOJUTHKH.

Tadannma 1
JARNAMHEA THCTENHOCTHE DACETCNEA 1 varpanas B Typoon

lon Haceaenne Fogoroe HaMeHCHRE, Yo Murpauna (HeTT0)
i B2 961 BOS 1L28% 305 000
2018 81 916871 1,45 %0 305 000
2017 80 745 02 1.55% 305 000
2016 79512 420 1,59 % 305 000
2015 TE 271472 1,59 % 325 434

| 2010 72326814 1,27% =10 000

| 2005 67 903 406 1.43% -7 999

| 2000 63 2401121 1,58 % =20 000
1995 58 486 381 1.64% =24 000
1950 53 921 699 1.88% =20 000
1985 49 133 BB3 2.24% -13 995
1980 43975921 2,29 % =51 999
1975 392771211 2.41% =48 000
1970 34 876267 240 % =36 000

| 1965 30972 965 2,45% =3 500

Hemousne: htfp: e warldometers.infofvorld-populationfurkey-poprfation’ *

3a nmpenenamu coBpemeHHol Typuuun npoxkusatoT 12-15 muH. DTHHUEC-
KUX Typok. DOpMHUpPOBAHHME TYPELKOM AMACIIOPHI HANPSAMYIO CBSA3aHO C OCO-
OCHHOCTSIMU HMCTOPUYECKOTO Pa3BUTHUS CTpaHbl, npoueamed mytb oT Oc-
MaHCKoW ummnepuu kK coBpemeHHoi Typerkoit Pecnyonuke. B XX — nauane
XXI Beka BBIIEISIOTCA TPU BOJHBI BHEIIHEW TPYIOBOM MHUTPAllUU HACEIECHUS
Typuunn:

- aKkTMBHas sMurpauuu rpaxnaaH Typeukoil PecnyOnuku Bo BTOpoit
nosioBuHe 1940 - mauane 1960 rr., B rocynapcrsa 3anagHoi EBpoIbl, HCIIBITHI-
BaBILIMX HEXBATKY paboyeil CUIIbI;

- TpynoBas smurpauus u3 Typeukoit Pecriyonuku B HeTenoObIBaromue
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ctpanbl [lepcuackoro 3anuBa u CeBepHoit Adpuku c cepeaunst 1970 rr.;

- B 1990-¢ rozpl r1aBHBIM HalpaBJIEHUS MUTPAIMM TYPELKUX PabOunx
ctanu pecnyonuku 6siBiero CCCP.

B HacTosmee Bpemst Typuus BXOOUT B YMCIIO IBaJUATH CTPAH C CaMbIM
BBICOKMM 00BEMOM nuactopsl. [1o JaHHBIM TypeLKON CTOPOHBI YHCIEHHOCTb
auactopsl gocturia 5 miH. yen. (17-e mecto B mupe B 2018 r.). U3 Hux 4 MIH.
MPOKUBAIOT B TocyaapcTtBax EBporetickoro Coro3a, NMPEeMMYIIECTBEHHO B
I'epmanum - 1o 3 muH. yen. 300 Teic. HaxonATCcs B rocyaapcrsax CeBepHOH U
Oxnoit Amepuku, 150 Thic. - B rocynapcrBax IOxnoit u HOro-BoctouHoii
A3sum u Asctpanuu, B npeaenax 200 Teic. - B ctpanax biamxnero Boctoka u
Cesepnoit Adpuku. B Poccun u pecnyonukax CHI - ot 150 no 200 Thic. uen.

[TockonbKy HETTO - MUTpAIMsl MPEACTAaBISET COOOM Pa3HOCTb MEXIY
YHCIIOM MPUOBIBIINX B TypLHIO U YUCIOM BBIOBIBIIMX W3 HEE, TO U3 BBILIE-
npuBeIEHHON Tadmuiel BUAHO, 4To ¢ 2010 roga MurpanuroHHas CUTyalus B
Typeuxoit PecnyOnuke paaukalbHO W3MEHUIIACh B CBSI3U C MUTPALIMOHHBIM
Kpuzucom Ha bimknHem Bocroke, mpexzae Bcero, B compenesnbHoll Cupuu.
CornacHo mocieHUM JaHHbIM ['eHepanbHOro JUpPEKTOpara Mo YIpPaBIICHUIO
murpanueil Typuuu B HacTosLIEE BpeMs HAa TEPPUTOPUM TypIuM HaXOOUTCS
6osee 4 MUUTMOHOB OeXeHIIeB. BONBIIMHCTBO U3 HUX SIBISIOTCS FpaKIaHAMU
Cupun (3 639 705 denoBek), KOTOPbIM INPEAOCTABICH CTAaTyC BPEMEHHOMN
3aIUTHI.

B HacTosmee BpeMsi, HECMOTPsl HA IPUMEHEHUE psifia OTPaHUUNTENbHbBIX
Mep, YHMCTBIA MPUTOK MUTPaHTOB W3 Typuuu B cTpaHsl EBpocoro3a mpomaosn-
xaetcs. [IpaBoBoe 1OJIOKEHNE TYypEeLUKHX MUIPAHTOB Ha TeppuTopuu EBpo-
COI03a B 3HAYMUTENBHOM creneHu ompenensercds AHkapckuMm CornanieHuem
1963 r. mexnay Typuueir 1 EBpocoro3oM U JOMOJHUTEIBHBIM MPOTOKOJIOM K
cornamenuto 1977 ropa.

C xonna XX Beka B CBsI3U € pe(hOpMUPOBAHHEM SKOHOMUKHU U TOJIUTUKU
Typuuu B HampaBieHuu JuOepalv3allud CTpaHa CcTajla HE TOJBKO OTIpPAaB-
JAIOLIEH U TPAaH3UTHOM, HO U IPUHUMAIOILEH MUTPAHTOB.

[IpuopureTHbI€ LIETN FOCYAAPCTBEHHON MUTPALIMOHHOM MOJIMTUKU. Mur-
palMoHHAas MOJUTHUKA - CUCTEMa OOILENPUHATHIX HA YPOBHE BIACTHBIX CTPYK-
Typ WA U KOHLENTYaJbHO OOBEIUHEHHBIX CPEJICTB, C MOMOIIBIO KOTOPBIX,
IpEeX/ie BCEro rocy1apcTBo, a Takke APyrue OOIIeCTBEHHbIE HHCTUTYTHI, COO-
Jrofasi ONpeiesIeHHbIE MPUHIUIIBI, IPEAINOIAraloT JOCTUKEHHE TOCTaBICHHBIX
neneit B cepe murpaunu. Murpamusi HaceleHUs] MOXKET HMOPOAUTh HEraTHB-
Hbl€ TEHJEHIUU B COIMAIbHO-3KOHOMHYECKOM pPa3BUTHUU TOCYAapCcTBa IpH
OTCYTCTBUHM 3(()EKTUBHONW CHUCTEMBI KOHTPOJS HAJ MHUIPALUOHHBIMU IOTO-
kamu. Kaxias crpaHa mpoBOAUT MHAMBHUIYATIbHYI0 MUTPALIMOHHYIO TOJUTUKY
C LEJbI0 PEryJMpOBaHMs MUIPALMOHHBIX IIOTOKOB. B 1enax KOHTpois 3a
MUTPALMOHHBIMU MOTOKAaMH T'OCYJAapCTBO MPOBOJUT MOJUTUKY B OTHOIIEHHH
MHOCTPAHHBIX TpaXkJ1aH (BU30Basl IOJUTHKA, pa3pelleHUs Ha IMPOKUBAHUE,
pPa3IUYHBIX 3alpeTbl M orpaHuueHus). Peanusys (QyHKUIUIO yrpaBiIeHUs
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3aKOHOJATENbHOM M TOJUTHYECKONM CHUCTEMOM, TOCYIapCTBO MPUHYXKIAET
HaceJieHHEe K COOTIOIEHHUIO CYILIECTBYIOLINX B JaHHOM T'OCYAapCTBE HOPM.

B Typuum MurpanvoHHbIE TOTOKH PETYJIUPYIOTCS TOCYAapCTBOM B
OCHOBHOM 4epe3 MMHHUCTEPCTBO TpyAa U COLMAIBHOTO OOecrevyeHus u
MunucTtepcTBO BHYTpeHHUX Jen. CTpaTerMueckKuMy LEIsIMH MUTPAlMOHHOM
nonuTukH Typenkoi PecyOnuku siBIsIOTCS:

- obecrieueHue HallMOHAIBHOM Oe3omacHocTH Typenkoi Peciyonnku;

- cojneicTBUEe obOecreyeHno MOTpeOHOCTH SKOHOMHKHU Typerkoi Pec-
MyOJUKY B BHICOKOKBaTU(PUIIMPOBAHHON paboueil Cuilbl yepe3 UCII0JIb30BAHHE
pPEeCypcoB HMHOCTpPAaHHOM pabodell cuiabl M TYPELUKOH Juacropsl (coote-
YECTBEHHUKOB) 32 PYOESKOM.

Oransl popMUPOBaHUS MUTPALMOHHON nmonuTHk Typuuu. Murpannos-
Hasi nojuTuka TypHuu HM3MEHsUIach MOCTENEHHO KakK IOJl BIMSHHEM BHYT-
PEHHUX pedOopM, TaK U B CBSA3U C U3MEHEHUSIMHU BHEITHUX (akTopoB. C MOMEH-
Ta oOpa3oBanus Typeuxoii Pecydnuku B 1923 rony e€ 3akoHonatenbHas 0aza
(dopmupoBanach 1mMoj OONBIIMM BIMSHUEM €BPONEHWCKOr0 3aKOHOAATENbCTBA,
HO MMeJla CYILECTBEHHbIE HallMOHAJIbHbIE ocoOeHHOcTH. [Ipexne Bcero, 3To
OINIPEAEIIATIOCH MPOBO3IJIAMIEHHBIMA ATATIOPKOM1S mpHUHIMNAMHU 3TaTU3Ma U
Javly3Ma, a TaKKe MPOBEACHUEM AaCCUMUISIIMOHHON TNOJUTHKU B LEJSAX
CO3JIaHMsI TOCyAapcTBa Ha 0a3e TYpeUuKOH WAEHTHYHOCTH. DTH HPUHIHIIBI
rOCy/IapCTBEHHOI'O YIIPaBJIEHUsI OTPaA)KarOTCsl, COOTBETCTBEHHO, HAa MHUTpa-
LIMOHHBIX INpoLlEccax U MUrpalMoHHOW nosmtuke. Tak B 1923 r. mpoucxoaut
obmen HacenmeHueMm c¢ ['perueit. 3akoH 00 yperynupoBanmu 1934 rona,
AHHYJIMPOBABILINI BCE TOTOBOPBI, KOHBEHILIUHU, COIIALIEHUS, aKThl, ONPEAEINII
TypeuKoe IMPOUCXOXKICHUE U KYJIbTYpy KaK OCHOBHBIE IMOCTYJaThl MHIpa-
LIMOHHOM TOJIUTHKHU.

C cepenunbl XX Beka B CBSI3U C HA4aJloM Ipoueaypsl BeTymieHus Typ-
uuu B EBponeiickuii Coro3, MUTPAallUOHHOE 3aKOHOAATEIBCTBO CTPAHbI CTAJIO
MO/IBEpraThbcs PEryaspHBIM IONPAaBKaM I10 OTHOUIEHHIO K HHOCTpaHLIAM H
muacriope. Ilo cioBam Typryra O3zana: - «inbepaiusm, MpaBa YeloOBeKa, Je-
MOKpaTHsl, TEXHOJIOTMYECKWE W HAay4HbIe HMHHOBAIlMM 3araja HeoOXOJUMBI
Typuuu Uit IpeoJoJIeHUsI OTCTaBaHUS B pa3BUTUN». I3MEHEHHUs B CTpaTeruu
COLIMAJIbHO-O)KOHOMMYECKOTO pa3BUTHS B HANpaBlI€HUU JubOepanu3anuu
MIPEIONPENEININ TEHACHIINNA COBPEMEHHON MUTPALIMOHHON NOAUTUKHN Typryu
Ha 06a3e HOBOU MOJUTHKYU IPa’kJaHCKON UHTETPALIUU.

CoBpeMeHHass MHUrpaluMoHHas nosuTHka Typeukoi PecnyOnuku xapak-
TEpPU3yeTCs CUCTEMHOCThIO, OOHOBJIEHHEM HOpPMATUBHOM IpaBOBOW 0as3bl;
QG epeHIIMPOBAHHBIM MTOJIXOA0M K pa3HbIM KaTEroOpusiM MUTPAHTOB; (OPMHU-
pOBaHHEM MUTPALMOHHBIX KaHAJIOB JJII MHOCTPAHHBIX PAOOTHUKOB U YXKECTO-
YeHHeM TpeOOoBaHMN K MUTPaHTaM IPH MOJIyUYE€HHH JIETaIbHOTO CTaTyca.

Typelnkoe 3aKOHOAATENLCTBO JAOMYCKAET HAJIMYME HECKOJIBKHUX TIpak-
JAHCTB M IacnoproB B cTpaHe. ['paxnane, umeromue nacnopra Typenkoi
PecniyOnuky 1 JONMONMHUTEIBHOE T'PAXKIAHCTBO, HE 00s3aHBI BHIOMPATH OJIHO
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TPaKIaHCTBO, OTKA3bIBASICh OT JIPYTOTO.

B nacrosimiee Bpemsi npaBUTENbCTBO TypLM TPOBOJUT AKTUBHYIO MOJIH-
TUKY 10 TOJACP)KAaHUIO OTHOIIEHUH CO CBOMMH 3apyOCKHBIMH COOTEYECT-
BeHHUKaMu. PaboTta ¢ quacmopoii 3a pyOoekoM 3aMeTHO aKTUBU3UPOBAIACH T10-
cine co3manus B 2010 VYmpaieHuss mo AeinamM COOTEUYECTBEHHHUKOB, MPOXKHU-
BAaIOIUX 3a PYOEKOM, U POACTBEHHBIX c000mIecTB. Typenkoe rocynapcTBo
paccMaTpuBaeT AMACIOPY, KaK BaXXHbIA 3JIEMEHT B CBOEH MHUIPAllMOHHOU
nonutuke. B MU/l Typuun (GyHKIMOHMpYET CHEHMAIbHBIN JenapTaMeHT IO
BOIIPOCAM JTMACTIOPHI.

B Typuum cymiecTByeT mporpamma «TpaskJaHCTBO ISl MHBECTHUIUN».
[IpenocraBiieHne TypeuKOTro TpakIaHCTBA WHOCTPAHHBIM HHBECTOPAM OCY-
LIECTBJISIETCS B COOTBETCTBUU C 3aKOHOM O TypelkoMm rpaxaanctse Ne 5091, a
TaK)XK€ C W3MEHEHUSMH, BHECEHHBIMH B €ro TekcT. Camble MOCJIEIHUE TOTI-
paBku OblM BHeceHbI 18 cenTsiOpst 2018 roga u mpeanonaraiyd CHUXEHHE T10-
pora Bbe3na ¢ 1 muH. 10 250 TeIcsia mosutapoB CIIIA. B memom, B pamkax
HOBOM MUTIPAallMOHHOM MONMUTHKU TypIuu BBIIETSAIOTCS TPU OCHOBHBIE COC-
TaBIISAIONINE: TIPABOBAs, COIMATHHO-IKOHOMHUYECKAS M KYJIbTYPHO-PEIIUTHO3-
Hasl.

BriBoabl.

1. Murpanuu HaceJeHus, 0COOEHHO TPYAOBBIE, POJIb KOTOPBIX B MHUPO-
BOM pa3BUTHH HEYKJIOHHO BO3pPACTAET, CTAHOBSITCS OJHUM U3 OCHOBHBIX
(hakTOpOB MEXAYHAPOIHOM YKOHOMHUKH.

2. BcenenctBue CBOETrO TE€ONOIMTHYECKOTO MOJOKEHMS Typrus mMmeer
OUYEHb SIPKYI0 MHUTPALMOHHYIO HUCTOPHIO. MCTOpUYECKH CIOXHWIOCH TaK, 4TO
Typuust siBisieTcss rocyaapcTBOM-IIOCTABIIMKOM pabodeil cuiibl, CTpaHOoMl Jo-
HOopoM. B Hacrosimiee Bpemsi Typiusi Bce OOJbIEe CTAHOBUTCS OCHOBHBIM
MMYHKTOM Ha3HAYE€HUs M TPAH3UTHOU CTPAHOM.

3. DBOJIIOIIMOHHAST MOJEPHU3alUs MUTPALMOHHONW MOJUTUKH Typuuu
Hayajach ¢ cepeauHbl 50-X TOJOB U CBf3aHA C HEOOXOIMMOCTBIO € KOOp-
nuHaimu ¢ TpedoBanusmu EC.

4. Ilepexoa kK HOBOM MHUI'PAallMOHHOM mojuTuke B Typruu HacTynwi B
Hayasie 2000-x romoB. OCHOBHBIMM JABMXKYIIUMH CHJIIAMH TE€pecMOTpa
MUTPAIMOHHOM TIOJIMTHKHU SIBJISIOTCS MUTPAIMOHHBIN mepexon B Typuuu (u3
CTpaHbl SMUTPALIUU B CTPAHy UMMUTPALIMU U TPAH3UTA).

5. Posp rocynmapcTBa ocraercs AOMHHHUPYIOIIEH B MHUTPAlMOHHOW IIO-
autuke Typuuu.
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OHALININ MiQRASIYASININ DOVLOT TONZIMLONMOSINDO
MUASIR TOCRUBO (TURKiYO TIMSALINDA)

S.Q.NAGIYEV
XULASO

Mogqalo, gabaqgcil MDB 6lkoalori - Rusiya Federasiyast vo Azorbaycan Respublikasi ilo
miqrasiya axinlari ils six slagali bir 6lke olan Tiirkiys Respublikasinda miqrasiya proseslarinin
dovlot tonzimlonmosinin osas istiqgamatlorinin tohliline hosr edilmisdir. Beynolxalq ohali miq-
rasiyasinin idaro edilmosing tosirli yanagmalara xiisusi diqqot yetirilir. Maqalodo Tiirkiyonin
milasir miqrasiya siyasotindoki yeni meyillor aragdirilir, qanunvericilik asaslar1 tohlil olunur.

Acar sozlor: ohali miqrasiyasi, beynslxalq miqrantlar, immiqrasiya, miihacirat,
miqrasiya siyasati, assimilyasiya, yeni sivil inteqrasiya siyasoti

MODERN EXPERIENCE OF STATE REGULATION
OF POPULATION MIGRATION (ON THE EXAMPLE OF TURKEY)

S.G.NAGIYEV
SUMMARY

The article is devoted to the analysis of the main directions of state regulation of migra-
tion processes in the Republic of Turkey - a country closely connected by migration flows with
the leading CIS countries - the Russian Federation and the Republic of Azerbaijan. Special
attention is paid to effective approaches to managing international population migration. The
article considers new trends in modern migration policy of Turkey, analyzes its legislative
framework.

Key words: population migration, international migrants, immigration, emigration, mi-
gration policy, assimilationism, the new civic integration policy.
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ABSERON YARIMADASINDA ATMOSFERIN
CIRKLONMOSININ AEROKOSMIK TODQIQATLARLA
OYRONILMOSI
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Toqdim olunan tadgiqat isindo kosmik Vo aerosokillordan AN-30 tayyarasinda
qurasdirilmis IKOS-25 aparatindan ¢akilon fotosakillarin mixtolif hiindurliikds formalasan
tiistii laylarimin vo aerozollarin teksturlart tahlil edilmigdir. Cirklondiricilarin alverissiz hava
saraitinda yayilma xiisusiyyati, ¢irklonma ehtimallar: daha ¢ox toplandigi regionlarda askar
edilmisdir.

Acar sozlor: kosmik va aerosakillar, desifrlomo, spektogram, aerozol, CIS, sinoptik,
cirklondirici, olverigsiz hava soraiti, ekoloji sorait

Mévzunun aktualhigy. iri sohorlordo mosafodon zondlama metodlar ilo
atmosferin ¢irklonmasinin tadqiq edilmasi ssharlarin ekoloji situasiyasinin qiy-
matlondirilmasinds boyiik rol oynayir. Bu todqiqatlar eyni zamanda atmosferin
vo oradaki bulud laymin tiistii ilo ¢irklonmasi, yer-atmosfer sisteminin meteo-
roloji elementlari va istilik rejimi haqqinda malumatlar slds edilmasino komak-
lik gostorir. Cirklondirici inqrediyentlorin Baki-Sumgqayit aqlomerasiyasinda
cirklonmoni yayan osas amillordon biri olan simal-sorq kiiloklari, eyni zamanda
conub, conub-qorb kiiloklarinin tesirinde formalasan tiistii vo aerozollarin du-
manla qarisiglarin1 yarimadanin digar saholorinde do paylayir. Abseron yarim-
adasimin iri miqyash kosmik sokillorinds, xiisusilo 0,7-1,1 mkrn diapazonlu
tosvirlorindo ¢irkli dumanlar Baki sohorindo vo otraf gosobolorinds tiind bu-
ludlar orazi kimi tesvir olundugu halda Sumgqayit sohorinds vo onun otraf so-
naye zonasinda qat1 layl lif zonalar1 soklindo digqqoti colb edir. Cirklondiri-
cilorin rogemsal informasiya bazasi yaradilaraq onlara qars: sistemli, elmi co-
hotdon asaslandirilmis miihafizo todbirlori toklif edilmisdir. Biitiin bunlar mov-
zunun aktualligini gostorir .

Iri sohorlorin atmosferinin aerokosmik iisullarla todqiq edilmasi XX
asrin 80-90-c1 illorindon baglayaraq xiisusi tadqiqat sahasi kimi, sistemli sokil-
do dyronilmisdir. Bu isin yerino yetirilmosinda V.I.Vorobyovun vo V.S.Fade-
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yevin (1985) nefanaliz kartlarinin kdmaoyils Simal yarimkiirasindo peyk molu-
matlariin emali osasinda buludlugun ve buludlarin miixtalif formalarinin si-
noptik voziyyatini, movsiimi doyismolorini, onun prognozlasdirilmasini tohlil
etmislor.

A.A.Qorgiyevin, T.D.Agayevin [15,16] va digor tadqgiqatcilarin islorindo
Qafqaz-Xozor regionunda yaranan buludlulugun miixtalif formalar1 vo struk-
turlari, homg¢inin onlara bagli olan yeriistii hava soraiti vo temperatur do-
yisikliklori 6yronilmisdir.

M.Y Berlyand (1985), S.A.Ohmodov, N.A.Ohmodov, N.A.Agayev
(1995), A.A.Bayramov, N.K.Qasimov (2002), A.A.Hasonov (2009), T.O.Aga-
yev, L.A.Osadov, A.A.Quliyeva (2004), T.D.Agayev (2012), V.A.Ofondiyev,
S.I.Mommodova (2012) vo s. miitoxossislor, dlkemizin hava mokaninda vo
cirklonmosinin miioyyanlogdirilmasinds distansion metodlardan, xiisusilo aero-
zol c¢irklondiricilorinin kosmik indikasiya metodlarindan istifado etmoklo on-
lara gars1 miioyyon tadbirlorin hazirlanmasi ilo bagl diqqgsts layiq islor goriil-
miislor [1,2,3,10,11 va b]. On osas1 iso miloyyan etmislor ki, regionda tosvir to-
nunun intensivliyini vo tosvirlorin salisliyini tohlil etmoklos, ¢irklonma sahasinin
konsentrasiyasini vo onun komiyyeot gdstaricilorinin qiymatlondirilmasi miim-
kiindiir .

A.A . Matveyev, Perevedensev Y.P, Tudriy V.D. [16] otraf miihitin voziy-
yotino dair todqiqatlarda kosmik sokillordon istifadonin naticolori vo perspek-
tivlorini dyronarak, biosferds ¢irklonmonin vo onun tasirlorinin monitoringini
aragdirmisdir.

S.M.Morqolina, Q.M.Poxlin [17] Milan soharinds vo onun yaxinliginda
ohalinin yiiksok sixlig ilo segilon Po cayr vadisindo LANDSAT-7 peykindon
alinan molumatlarla oktyabr-may aylarinda uzunmiiddetli temperatur inversiya-
lar1 soraitindo lokal saholordo “istilik adasi”nin yaranmasini miisahido etmislor.

Gostarilon tadqgiqatlarin miiasir elmi-metodiki iglorden istifade etmoklo
todqiq etdiyimiz obyekt miixtolif dovrlordo “Meteor” LANDSAT-7 siini peyk-
lorindan ¢okilon gokillorden alinan informasiyalarla yarimada tizerindo olveris-
siz meteoroloji soraitds ¢irklonmis havanin yayilmasini orazids ¢irklonmao ehti-
malinin daha ¢ox oldugunu askarlamisigq.

Abseron yarimadasinda 6lkomizin ¢oxsayl ¢irklonmo monbalori olan bo-
yiik sanaye miiossilori yerlogir. Bu miiossisalorin foaliyysti aramsiz olaraq at-
mosferi vo regionu ¢irklondirir, ekoloji soraiti gorginlosdirir. Ona gors do atmo-
sferin cirklonmasinin, xiisusilo do qaz qarisiglarindan ibarot ¢irklondiricilorin
Oyronilmosi boyiik ohomiyyoto malikdir. Abseron yarimadasi atmosferindoki
aerozol vo qaz qarisiglarini dyronmok mogsadilo AN-30 toyyarasindo qurasdi-
rilmig infraqirmizi spektrometrlordon (IKOS-25) istifads olunmusdur [4,5, 8].

Coxsayli aero vo kosmik sokillorin tohlili ilo miioyyon edilmisdir ki, tiistii
va aerozollarla ¢irklonma adston zolaqvari vo qirilan layli teksturlarla tutqun,
lifsokilli strukturlarla desifirlonir.

Atmosferds azliq togkil edon qaz qarisiglarinin miqdari ilo inteqral boyiik
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miiasissalarin atmosferi ¢irklonma bitmasi hadlari arasindaki olaqgs va asililigla-
rin miloyyan edilmosi aktualligr ilo forqlonir. Aero vo informasiyalarla bu asilili-
&1 miioyyon edorok prognozlasdirilma vo 6l¢ii diapazonlart osasinda atmosferin
udulma zolaglarinin doqiqglogdirilmasi boylik elmi ohomiyyastio malikdir. [8].

Qeyd edilon problem halo do asash gokilds tohlil edilmomisdir. Xiisusilo
mosafodon zondlama iisulu ilo miixtalif hiindirliiklordon ¢okilon sokillorlo
cirklonmo ocaqglar1 vo onlarin yaxinlagsma xiisusiyyatlori todqiq olunmayib .

Tadqgigatin metod vo metodologiyasi. Todqiqat regionunda mosafodon
zondlama ilo 6l¢malar 50 metrdon 6000 metra qadar hiindiirliikde aparilmisdir.
Bu zaman atmosfer qatlar1 sorti olaraq 50 paskal tozyiqe goro bir-birindon
forglonon tobogolora boliinmiisdiir. Yer sothono yaxin bir tobagodon basqa,
biitiin toboagalarin sorhadinds 6lgmalar aparilmigdir. Ovvalar bagqa todgiqatcilar
torofindon aparilmis tocriibolors istinad olaraq hor bir tobogodo havanin orta
temperaturu, su buxarinin miqdart hesablanmigdir. Miivafiq atmosfer modells-
rindan istifads etmakls har bir qatda orta temperaturu va toplanmis suyun miq-
darmi toyin etmok miimkiindiir. Miioyyon edilmisdir ki, 2100 metr hiindiir-
liikkds toplanmis su buxarinin doyismo haddi 1,1-3 sm togkil edir.

Hesablamalar1 1200, 2100,3000, 5000 vo 6000 oldugu miitloq metr hiin-
diirliikds 1ki dofs tokrar aparilmisidir. Hor bir hiindiirliik pillosindon aldigimiz
molumatlarin emali prinspini asanlagdirmaq moagsadilo onlar1 miitloq hiindiir-
lilys uygun bir-birinin ardinca yazmisiq. Spektrometr dayaniql isladikds toy-
yaronin orta siirati 250 km/saat oldugu tadqirdas bir l¢iliniin naticalorini yazmaq
ticlin 3 doqiqgo, bir spektrogrami yazmagq tigiin iso 10 san vaxt tolob olunur [5]

Tacriibo zaman1 Baki vo Sumgqayit sohorlori tizerindoki atmosferds ¢ox
da boyiik Ol¢liyo malik olmayan ¢irklonmis, geyri-sabit strukturlu lokal ada-
ciqlar agkar edilmisdir. Hesablamalar apararken yuxari sarhadi 2000 metr toskil
edon topa-yayl buludlar 3 bal soviyyasindo qiymotlondirilmisdir. Yarimada
lizorindo ucus marsrutlar yerli kiiloklori nazors alsaq qorbdon-sorqe dogru
istigamotdo hoyata kegirilmisdir.

Tadqiqatin magsadi:

1.Miixtalif dovlordo ¢okilmis aerosokillorin vo kosmik sokillorin desifir-
lonmasi ilo yarimada iizerinds toplanan qaz va digor tullantilarin dumanla qari-
saraq qati smoqgsaokilli sonaye dumaninin bork birlogsmalorin zolaqvari, layvari
cirklondiricilorin miixtalif spektroqramlarda forqli sokilde oks olunmasini tod-
qiq etmakdir

2.Spektroqramlarin tohlili onlarin atmosferdaki spektrlorin sayina miiva-
fig hom spektoqgramin orta qiymetinin, hom do forqli kvadratik qiymatini
miioyyan etmokdir. Baki-Sumqayit aqlomerasiyasinda simal, simal-sorq kii-
laklorinin ¢irklondiricilorin yayilmasinda rolu da qarsida duran mogsodlordon
biridir. Kosmik va aerosakillorin spektoqram tohlili ilo miioyyan edilmisdir ki,
Abseron yarimadasinin hava mokaninda metan vo karbon qazi tstiinliik togkil
edir.

Atmosferin asag1 gatlarinda metanin osas tobii monbaoyi neft mohsullar
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va bir sira tizvi maddolorin ¢okmasidir. Cadval 1-ds atmosferin qaz qarisiginin
kimyavi torkibi verilmigdir.

Miioyyan edilmisdir ki, karbon qazinin atmosferin asagi qatlarinda nor-
madan ¢ox yaranmasinin asas sababi istilik-elektrik stansiyalarinda, qizdirici
sistemlords yanacagin qapali yandirilmasi vo avtomobillordir

Cadval 1
Abseron yarimadasinin hava hovzasindo metanin orta inteqral qiymati
Ucus Metanin Farqin orta Spektrlaorin
N e spektogqraminin o . .
hiindiirliiyii, m . . kvadratik qiymati sayl1
orta qiymati
1 1200 1,41 0,45 6
2 2100 1,37 0,26 6
3 3000 1,35 0,21 6
4 4000 1,32 0,18 5
5 5000 1,31 - 5
6 6000 1,28 0,10 6

Toyyaro vasitasilo aparilan spektoqramlara osason metan vo karbon qa-
zinin hiindiirliikdon asili olaraq paylanma profilinin hazirlanmasidir. Homin
profilin tohlili gostorir ki, hiindiirliik artdigca metan gazinin konsentrasiyasi
tadricon azalir, karbon qazinin konsentrasiyasi isa 2800 metra qador artir, daha
sonra 189 koskin surotdo azalmaga baslayir.

Aerosokillorin spektometrik osasinda miioyyon edilmisdir ki, atmosfer-
daki su buxarinin miqdar ils karbon gazinin konsentrasiyasi arasinda miioyyon
olago mdvcuddur. Belo ki, su buxarinin miqdari artdigca atmosferin sofaflig
udma omsal1 asag1 diigso do, su buxarinin har bir qiymatinds buxarlanma om-
salt ilo dalga uzunlugu arasinda iimumi qanunauygunluq mévcuddur (cadva 2).

Cadval 2
Abseron yarimadasinin hava hovzasinda
karbon gqazinin orta inteqral qiymati
N Ucus CO; spektoqraminin Farqin orta Spektrlorin
hiindiirliiyii, m orta qiymati kvadratik qiymati sayl1
1 1200 0,063 0,019 6
2 2100 0,059 0,017 6
3 3000 0,034 0,016 4
4 4000 0,016 0,016 5
5 5000 0,050 0,014 6
6 6000 0,052 5

Bu amilin tesirindan asili olaraq hiindiirliik iizrs spektral hesablamalarda
forqli naticalor alinir. Bu forqlori miioyyan etmak {i¢iin Abseron yarimadasinda
hom doniz soviyyasinds, hom do miixtolif yiiksokliklordo su buxarinin vo kar-
bon qazinin spektrin miixtalif dalga uzunluglarindaki qiymatlorinds atmosfers
buraxilma amsal1 hesablanmisdir.
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Kosmik sokillorin spektral tohlili ilo miisyyon edilmisdir ki, sonaye mon-
soli tiistii-aerozol cirklonmasi adston zolagqli mezoqurulusa malik olur, tekstur
159 tutqun va ya lifli goriintiiya malik olur. Ssharlar {izorinds formalasan sanaye
mongali dumanlar ¢ox vaxt kosmik tosvirlordo aciq tona vo yiiksok albedo
giymatino malik olur. Bu lif dumanlar Sumqayit sohorinin doniz sahili boyu
uzanan sonaye zolag li¢lin daha xarakterikdir. Bunlar fototasvirlords agiq tona

malik olub, inversiya tsboqesi hesabina havamin yiiksak riitubsti (2 90%)
hesabina formalasirlar.

Atmosferdo zororli tullantilarin konsentrasiyasinin artmasi, goriintiini
pislosdirir, bunun sabobi atmosferdo SO, —nin aerozola ¢evrilmasidir. Bozon bu
cevrilmonin siirati saatda bir ne¢o faizo catir. Bu iso kiikiird qgazinin duman
damcilarinda, digor qazlardan daha tez hall olmasi ilo baglidir. Adoton, duman
damcilarinda katalizator xiisusiyyatlorino malik olan bozi mikroelementlor
oksidlosmoni daha da intensivlosdirir. Dumanin torkibindoki metal hissacikle-
rindon ibarat aerozollarin (margan, domir, mis vo s.) vo amonyakin oksidlosmo
prosesi daha siirotlo bas verir. Bu zaman zororli qarisigin ¢oki qatiligi artir, belo
ki, 1 q kiikiird qazindan 1,5 q kiikiird tursusu yaranir [B.M.9ziziov, 2000,
2002].

Spektrin gdriinon sahosindo tobii dumanlar cox vaxt kosmik sokillords
biitov siid-ag rongindas tosvir edilir. Minimal temperatur forqi do dumani digor
obyektlordon forglondirmoys imkan vermir. Qis dumanlari, adoton, soyuq ha-
valarin simaldan Xozorin nisboton isti su sothi tizorindo adveksiyasi naticosindo
yaranir. ilin bu faslinds kosmik sokillordo duman qarisiq qazlarin fonunda hiss
olur. Ciinki duman yer sothinin konturlarini Ortiir. Zsif duman iss qarin va
buludun olmadig1 halda hiss olunur[5].

Abseron yarimadasinin irimiqyasli kosmik tesvirlorin do (spektral in-
terval (0,5-0,7 mkm) su sathi vo Abseronun quru sothi {izarinde zoif diqqoti
colb edon duman goriintir. Belo duman 0,7-1,1 mkm diapazonda miisahido
olunmur (sok.1). Clinki, giiclii inversiyalarda dumanin yuxar1 sorhadindon siia-
lanma, yer sothindon olan siialanmadan forqli olaraq, daha yiiksok tempe-
raturda bas verir.

Ona goro do 0,7-1,1 mkrn diapazonlu sokildo Baki sohori vo ona yaxin
orazilorin lizorindoki duman tiind buludsuz orazi kimi ¢ox vaxt qara duman
soklindo goriiniir. Eyni kosmik tosvirlordo Sumqayit sohori iizorindo vo daha
conubda tiistii buludu miisahido olunur. Bu buludun tosvirinin tonu va
hamginin hesablama yolu ilo alinan kiikiird qazinin gatiliginin paylanma sahasi
Sumgqayit gohori vo goharatrafinin ¢ox vaxt sonaye tullantilarinin tosirino moruz
galdigin1 séylomayas osas verir.
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Sok. 1. Simal kiilayinin tohliikali siiratinde CO, —nin paylanma sahaosi

Sokil 1-daki kosmik fototasvirds Sumqayit sohorinin orazisi tizerinde vo
ondan conubda, Abseronun qorb hissalorindo do homginin tiistii buludu mii-
sahido olunur. Belo buludun paylandigi bozi yerlordo onun eni 30 km-don
coxdur. Fototosvirdon goriiniir ki, ¢irklondirici maddslarin osas kiitlosi ¢ox bo-
yiik olmayan hiindiirliikds (6 m-o yaxin) yerlosir. Kosmik sokillorin analizin-
don alman naticolor gostorir ki, Baki sohorinin lizorindo do tiistli ¢irklonmasi
miisahids edilir. Tosvirin tonuna asason o, Sumqayit soharinin sonaye sahalo-
rindoki zororli maddalerin tesir zolagindan forqli olaraq daha agiq ronglidir.
Tiistii buludunun tasvirinin vo CO; qazinin qatiliginin paylanma sahslarinin
miiqayisasi gostorir ki, Baki goharinin orazisindo tohliikali kiilokds (U = 1,7
m/san) CO, —nin gatilignt Sumgayit sohorinin . zororli tullantilarinin tosirino
moruz qalan rayonundan farqli olaraq, ki¢ik qiymoto malikdir.

Ortamiqyasli kosmik sokillordo yeriistii meteoroloji stansiyalarda at-
mosferin tlistli cirklonmosini homiso askar etmok miimkiin olmur. Bunlar1
hosasligi, doqiqliyi ¢cox olan ¢oxzonali boyiik miqyash kosmik tosvirlorin
komaoyilo askar etmok miimkiindiir. ©On yaxs1 halda hosaslhigr 0,7-1,1 mkrn
spektral diapazonda olan kosmik fototosvirdo sonaye tiistiisii ilo ohato olunan
orazilords tesvirin foto tonunu miiayyonlagdirmok olur.

Sokil-2 va 3-do Baki vo Sumgqayit soharlorinin daqiq konturlarini miioy-
yanlosdirmak ¢atinlik téradir. Bunun sobabi giiclii temperatur inversiyalari ilo
yanast “istilik adalari’”nin tosiridir. Regionda dayamiqli temperatur stratifi-
kasiyasi inversiyaalt1 tobaqods yer sothindon tiistiiniin qalxmasina vo sonaye
tiistli ¢cirklonmasinin bas vermosina sobab olur. Sohorin “istilik tosiri” inversi-
yanin giiclinii artirir. Omalagolon tiistiiniin yuxar1 sarhadi, yer sothine nazaran
temperaturun daha da yiiksok olmasina gotirib ¢ixarir. Buna goro do infra-
qurmizt spektrli sokillordo sonaye tiistiisli buludsuz fozadaki dumanlardan tiind
goriiniir.
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Sok. 2. Abseron yarimadasinin kosmik tosvirindon fragment.
Meteor a) 0,5-0,7 mkrn, b) 0,7-1,1 mkrn

Sak. 3. Abseron yarimadasinin kosmik toesvirindon fragment.
Meteor a) 0,5-0,7 mkrn, b) 0,7-1,1 mkrn
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Sak. 4.--Sah9r19r iizra stasionar manbalarden atilan ¢irklondiricilorin yayilma xaritasi

Sokil 4-don goriiniir ki, Baki-Sumgqayit aglomerasiyasinda illik tokrar-
lanmasi 36% olan simal, simal-sorq kiiloklori ¢irklondiricilorin yayilmasinda
boyiik rola malikdirlor (illik tokrarlanmasi 36%), Gonco sohorindo qorb kiilok-
lorinin tokrarlanmasi 30%, sorq kiiloklori iso 24% toskil edir. Mingagevir, Sir-
van soharlorinds morkazlords ¢irklonmo az, konarlara dogru nisboton artmaga
baslayir. Bunun osas sobabi kimi kiiloyin siirati vo istigamoti qiymatlondiril-
migdir. Belo ki, simal kiiloyinin tokrarlanmasi burda 10%, solakotli havalar iso
34% miisahido olunmusdur. Havanin solakatli oldugu dovrlorindo do ¢irk-
londiricilorin yayilmasi {i¢iin alverisli sorait yaranir. [7].
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Sok.5. Baki sohari iizra stasionar monbalarden atilan ¢irklondiricilorin yayilma xaritasi

Azorbaycanin iri gohorlori {igiin aerokosmik sokillorin tohlili lizro ¢irk-
lonma gostaricilarilo meteoroloji amillorin garsiligl olagesi asasinda ¢irklonmo
areallarinin xoritosi tortib olunmugdur. Moalumatlarin az olduguna goérs yalniz 5
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sohar iizro - Baki, Sumgayit, Gonco, Mingagevir, Sirvan gohorlorinds ¢irklonmao
areallar1 CIS texologiyasinin kémoyilo xaritologdirilmisdir. Miioyyan edilmis-
dir ki, Baki, Sumqayit vo Gonco soharlorinde morkozdon konarlara dogru
cirklonmo doracasi azalir.

Iri soharlordo atmostera stansionar monboalardon atilan tullantilarin yayil-
ma arellarinin miioyyan edilmosinds CIS texnologiyasinin vo aerokosmik tod-
qiqat metodlarinin birgs totbiqi zamani ilk dnco atmosferin ¢irklonmasina dair
roqomsal statistik modellorin hazirlanmasi zaruridir.

NOTICO
Apardigimiz sistemli tadqiqatlar gostorir ki, kosmik informasiyalardan
istifado edilmasi gohor havasinin ¢irklonmo soviyyesinin iimumi qanunauy-
gunluglarini, ¢irklondirici maddolorin  hava mokaninda yayilmasini vo
hamginin ¢irklondirici maddslorin qatilig1 ilo meteoroloji soraiti arasindaki
olagoni toyin etmoyo imkan verir.

1. Aerosakillorin spektometrik asasinda miioyyan edilmisdir ki, atmosferdaki
su buxarinin miqdart ilo karbon gazinin konsentrasiyasi arasinda miioyyon
olago movcuddur.

2. Miiayyon edilmisdir ki, karbon gazinin atmosferin asag1 qatlarinda norma-
dan ¢ox yaranmasinin asas sobabi istilik-elektrik stansiyalarinda, qizdirici
sistemlords yanacagin qapali yandirilmasi vo avtomobillordir

3. Tisti buludunun tosvirinin vo CO, qazmin qatilifinin paylanma sahalo-
rinin miiqayisasi gostorir ki, Baki sohorinin orazisindo tohliikali kiilokdo
(Un = 1,7 m/san) CO; —nin qatiligr Sumqayit gohorinin . zarorli tullantila-
rinin tasirine maruz qalan rayonundan farqli olaraq, kicik qiymoto malikdir.

Alman naticalor boylik praktiki shomiyyeto malikdir. Bu naticalor atmosfer

cirklonmosing nazarat islorinin toskilindo, sohorsalma todbirlorinin hoyata keci-

rilmasinda, sonaye komplekslorinin va yasayis massivlorinin qarsiliql yerlosdi-
rilmasinin planlasdirilmasinda, hava hovzosinin ¢irklonmoadon miihafizo todbir-
lorinin hayata kegirilmasinda va s. istifads oluna bilar.
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PE3IOME

B crathe OBUIM HCHOJO30BaHBI a’POKOCMHYECKHE (OTOCHEMKH C CHACIAHHBIE C

nomotbio annapatyp UKOC-25 ycranosnennoit Ha camanere JIAH-30 .boin cnenan ananums
JIBIMOBBIX M a3PO30JIbHBIX TEKCTYP Pa3HBIX BBICOT M OBUIM MMOKa3aHbl OCOOCHHOCTHU IIbLIC-
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AEROSPACE STUDY OF ATMOSPHERIC POLLUTION
ON THE ABSHERON PENINSULA

Sh.L.MAMMADOVA
SUMMARY
In the presented research work, textures of layers of smoke and aerosols formed at
different altitudes from space and aerial photographs taken with the help of the ICOS-25
apparatus installed on the LAN-30 aircraft have been analyzed. The spread of pollutants under
unfavorable weather conditions was found in the regions with the highest probability of

pollution.

Key words: space and aerial photographs, interpretation, spectrogram, aerosol, GIS,
synoptic, pollutant, unfavorable weather conditions, environmental conditions.
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Maqalada Azorbaycan Respublikasinda timumi tohsilin dovlat standartlarinda nazarda
tutulan “Sagirdlorda formalasdirilan doayar Vo saristalor” tohlil olunur. Dayar va saristolorin
cografiya kurikulumundaki hanst alt standartlarda reallasa bilocayi mlayyan edilir va siniflor
Uzro gqruplasdirilir. Maqalo hom da mozmun standartlarindaki faaliyyat komponentlorinin
sistemlosdirilmasindan bahs edir.

Acar sozlor: doyor vo saristolor, votondas tofokkiirii, alt standart, kreativlik, tolerantliq,
ekoloji tarbiys, linsiyyst modaniyyati, riyazi ve iqtisadi savadliliq, estetik va fiziki madaniyyat.

Umumi tohsil pillesindo sagirdlordo formalasdirilmasi nozords tutulan do-
yar vo saristolor Azorbaycan Respublikasinda iimumi tohsilin dévlot standart-
larinin miiddealarinda aydin sokildo gostorilmis vo onlarin todris olunan biitiin
fonlorin mozmun standartlarinda vo tolim naticolorinds oks olunmasi tovsiyyo
olunmusdur. Dayar vo saristolor moktobohazirliq morholosindo, ibtidai tohsil
soviyyosinda vo timumi orta tohsil saviyyasinda varislik prinsipi osasinda bir-
birini tamamlayir.

Eyni zamanda tobist vo humanitar fonlori blokuna daxil olan cografiya
fonninin mozmunu tovsiys olunan 7 istigamatds doyar vo saristolorin formalas-
dirilmast i¢ilin genis imkanlara malikdir.

Sagirdlordo formalagdirilmasi nozords tutulan birinci istigamot Vatandas
tafakkUradur. Vatondas tofokkiirii 6ziinda

a. Votono, dovloto, xalga mohabbat vo sadaqat;

b. Milli ixtixar hissi;

c. Ana dilins, xalqinin madani irsing, tarix vo madoniyyotine, milli-
manovi dayarlaring, bagori doyorlors hormat;

d.Vatono olan tohdidlora qars1 barismazlig ehtiva edir.

Umumi orta tohsil saviyyasinda fonlorin mozmununda sagirdlorden

- vatonin va xalqinin tarixi, dovlatcilik ananalari, iqdisadi potensiali, tabii
zonginliklori, modani irsi, gorkomli soxsiyyatlori, milli-menovi dayarlori, ha-
bels imumbasari doyarlor hagqinda molumatlar vers bilmasi;
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- Azorbaycan Respublikasinin dovlet romzlorinin tasis tarixi haqqinda
molumatli olmasini, onlarin mona vo mahiyyatini izah etmosini, ana dilinin
zonginliyini, xalqmnin madoniyyotini, kegmis vo miiasir tarixini, tobiotini,
vataninin nailiyyatlarini va beynslxalq alomde mdvqgeyini doyarlondirmasi;

-Votonino garsi olan tohdidlori tanimasini vo miinasibat bildirmasini tolob
olunur.

Bu toloblor cografiya kurikulumunda mozmun standartlarinin gorhindo
toqdim olunur. Darslik muslliflori votondas tofokkiiriinii ifade edon dayar vo
saoristolori asagidaki standartlarin reallasdirilmasinda totbiq eds bilor.

VI sinifde - 3.1.1.Dilinya xalglarimin forqli xiisusiyyatlorni tosvir edir,
3.2.1. Olkoalori miixtolif olamotloring goro miiqayisa edir, 3.2.2. Xaritodo Azor-
baycanla homsorhod 6lkolori gostorir, 3.2.3. Insanlarin tosarriifat foaliyyatini
sorh edir, 3.2.4.Monimsomao iqtisadiyyatindan istehsal iqtisadiyyatina kecidi
sxematik tosvir edir; VII sinifde -3.2.3. Diinya tosorriifatinin qurulusuna tosir
edon tabii vo iqtisadi amillori sorh edir, 3.2.4. Diinya tosorriifatinin miiasir
modelinin sxemini tortib edir; VIII sinifdo- 3.2.3. Tosoarriifatin inkisafinda tobii
ehtiyatlarin rolunu qiymotlondirir; IX sinifdo - 1.1.1. Sivilizasiyalar1 cografi
baximdan tohlil edir, 3.2.1. Olkolorin inkisafini tarixi-cografi baximdan tohlil
edir, 3.2.3. Tosorriifat saholorinin sociyyosini verir, 3.2.4. Tosorriifat saholorinin
yerlosmasinin alago prinsiplorinin sxemlorini qurur; X sinifds -3.2.1. Olkalorin
geosiyasi movqgeyini qiymeotlondirir, 3. 2.2. Siyasi miinaqigolorin xoritodo
yaratdig1 doyisikliklori qeyd edir; XI sinifde- 3.2.1. Beynolxalq inteqrasiyanin
olkolarin siyasi hoyatinda rolunu giymotlondirir, 3.2.2. Inteqrasiyaya aid olan
Olkalori xarits lizarinde qruplagdirir, 3.2.3. Beynalxalq iqtisadi miinasibatlorin
olkalarin inkisafindaki roluna dair tagdimatlar edir.

Doyar va saristolorin ikinci istiqgamoti Unsiyyat madaniyyatinin forma-
lagdirilmasidir. Bura sagirdlorin nitq foaliyyoti, omokdasliq vo birgofoaliyyat,
xarici dil bacariglart daxildir. Sagirdlorden -toqdim olunmus mévzu strafinda
vo miloyyon hadiso miinasibotilo danismaq, ¢ixis etmok, roy vo miilahizo
yiirlitmak, fikirlorinin ifadesinds yazili dildon istifads etmok, kollektiv soraitdo,
komanda daxilinds foaaliyyat gostormok, xarici dilds iinsiyyat qura bilmok
bacariqlarini formalagdirmaq talob olunur. Cografiya kurikulumunda mozmun
standartlarinin foaliyyst komponentindo idraki, emosional vo psixomotor ba-
cariqlar siniflor lizro yas soviyyasino uygun paylanmigdir. Emosional (linsiy-
yot) bacariglarin D.Krasvola goro qobul edilon dord soviyyesi yoni - magq-
bulsayma (sorusmaq, se¢gmok, tosvir etmok, izlomok, vermok, tutmaq, miioy-
yonlosdirmak, yerini toyin etmok, adlandirmaq, qoymaq, gostormok, istifado
etmok, cavablamaq, hazirlamaq), reaksiyaverma (cavab vermok, komok etmok,
yerino yetirmok, uygunlasdirmaq, miizakiro etmok, garsilasmaq, tosdiq edir,
toqdim edir, sadalayir, molumat verir, yazir), dayarlondirma (niimayis etdir-
mok, forqlondirmok, izah etmok, izlomok, toskil etmok, tosobbiis gostormok,
dovot etmoak, xobar vermok, segmok, boliismak) va tagkiletma (horokot etmok,
nlimayis etdirmok) alt standartlarda ifads olunur.
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Alt standartlarda foaliyyst komponentlori arasinda iinsiyyot moadoniy-
yotini ifado edon- sorh edir (11 dofo tokraklanir), togdim edir (12 dofo tok-
rarlanir), tasvir edir (3 dofs tokrarlanir), izah edir ( 10 dofs tokrarlanir) biitiin
siniflords ahato olunur.

Dayor vo saristolorin digor istiqgamoti miistaqillik vo demokratiklikdir.
Umumi orta tohsil soviyyasindo bu doyarlor sagirdlorde sdylodiyi fikirlori, roy
vo miilahizalorini asaslandirmagi bacarmagq; slave dyronmak iiclin molumat
manbalarini tayinata gora se¢o vo onlari totbiq ede bilmok; hayat faaliyyastinin
planlasdirilmasi {izro bacariqlara malik olmaq; insan hiiquq ve azadliglarinin
mabhiyyatini dork etdiyini niimayis etdirmoyi formalagdirmalidir. Bu istigamot
cografiya kurikulumunda asagidaki alt standrtlarda reallasdirila bilor: VI
sinifde 1.3.2. Yasadig1 orazinin planin tortib edir, 3.2.5. Otraf miihitdo ¢irk-
lonmoays moruz galmis orazilorin fotoalbomunu hazirlayir; VII sinifdo 2.1.2.
Fiziki xaritolori tohlil edir., 3.2.5. Tabiotdon istifade zamani ekoloji gorginlik
zonalarmin nomenklaturasin1 (siyahisini) tortib edir., VIII sinifdo 2.1.2.
Tektonik xoritolords litosfer tavalarinin horokstinin naticalorini oxuyur. 2.1.8.
Tabii zonalar xaritasini oxuyur; IX sinifds 1.2.1. Yerin horokstinin comiyyatin
inkigafindaki rolunu osaslandirir., 2.1.2. Geoloji xarakterli tematik xoritolori
oxuyur, 2.1.4. Iqlim xoritolorini oxuyur, naticalorini toqdim edir, 2.1.8. Yasa-
di1g1 orazinin tobii komponentlorino dair topladigi molumatlari toqdim edir,
3.1.2. Topladig1 molumatlar osasinda hesablamalar aparir, 3.2.5. Straf miihitdo
yaranmis ekoloji vaziyyati qiymotlondirir. X sinifdo 1.1.1. Cografi hadisa vo
proseslorin dyronilmosinda tobiot elmlarinin qarsiliqli oalagesini osaslandirr,
1.2.2. Yerin horokatinin tobists olan tasirini riyazi lisullarla osaslandirir, 1.3.1.
Kartoqgrafik proyeksiyalar zamani1 yaranan tohriflori asaslandirir, 2.1.2. Geo-
xronoloji cadvali oxuyur, 3.2.1. Olkalorin geosiyasi mévqeyini qiymotlondirir,
3.2.5. Qlobal ekoloji problemlorin yaranmasinda antropogen tosirin rolunu
qiymatlondirir; XI sinifds 1.2.1. Yerin harokstinin cografi naticalorinin region-
lar izro iqtisadiyyata tosirini asaslandirir, 1.3.1.Xoritolordo tosorriifatin yerlos-
mosi qanunauygunluglar1 vo anomaliyalarina dair moruzo vo referatlar hazir-
layir, 2.1.3. Atmosfer hadisolorinin yaratdigi ekoloji problemlora dair molumat
vo toqdimatlar hazirlayir. Alt standartlarin tohlili gostorir ki, onlarin reallagdi-
rilmast sagirdlords miistaqil dyronma vo miixtalif bilik manbalorindon istifados
eda bilmok bacarigini formalagdirir.

Sagirdlordo formalasdirilan doyor vo soristolordon biri kreativlikdir.
Kreativlik sagirdlordon topladigi faktlari, miisahido etdiyi hadisolori sis-
temlosdirmak vo tohlil etmok, timumilasdirmalor aparmaq, natica ¢ixarmaq vo
toklif bildirmok bacariglarini yaratmaq va tacriibolor qoymagi, faktlar: aragdir-
magi, oldo etdiyi noticolori miigayiso etmoyi, giymoatlondirmoyi vo toqdim
etmoyi formalasdirmag: tolob edir. Kreativliyi ifado edo bilon alt standartlar
siniflor iizro asagidaki kimi paylanmisdir : VI sinifde 3.2.1. Olkolori miixtolif
olamotlorino géro miiqayiso edir, 2.1.4. Hava iizorindo miisahidolor aparir,
noticalorini toqdim edir ; VII sinifdo 1.1.1. Kosf vo todqgiqatlar noticosindo
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xoritada bas veran doyisikliklori miiqayisa edir, 3.2.2. Xorits tizorinds 6lkalori
tipoloji xiisusiyyatlorina gore qruplasdirir; b VIII sinifds 3.2.2. Xarits iizorinda
olkolori inkisaf saviyyasine gora qruplasdirir; IX sinifdo 2.1.7. Igtisadiyyatin
inkisafinda bioehtiyatlarin vo alternativ enerji ehtiyatlarinin rolunu qiymat-
londirir; X sinifde 2.1.3. Iqlim doyismolorine vo iqlim ehtiyatlarindan istifadoya
dair toqdimatlar edir; XI sinifde 2.1.3. Atmosfer hadisolorinin yaratdigi ekoloji
problemlors dair molumat vo togdimatlar hazirlayr.

Riyazi vo iqtisadi savadlihq, IKT savadlihigina aid olan saristolor
cografiya fonninin mozmununda {istlinliik togkil edir. Sagirdlordon riyazi bilik-
lori giindalik hoyata totbiq etmok, molumatlart riyazi dilde ifads etmak, prob-
lemin optimal halli yollarin1 miisyyon etmak, iqtisadi anlayislar, vergitutma vo
sigorta xidmatinin, qiymatli kagizlarin mahiyyati vo shomiyyasti barods malu-
matlara malik olmaq. Hoyati masalolors aid iqtisadi layiholor qurmagi, iqdisadi
biliklorini totbiq etmayi,sahibkarliq foaliyysti barods tesovviirloro malik
olmagi, IKT -nin imkanlarindan yararlana bilmoyi ehtiva edir. Bu soristolorin
formalasdirilmasi {iglin cografiya kurikulumunda kifayst qodor alt standart
yazilmisdir. Bu standartlar VI sinifdo 3.2.3. Insanlarin tosarriifat faaliyyatini
sorh edir, 3.2.4. Monimsoma iqtisadiyyatindan istehsal iqtisadiyyatina ke¢idi
sxematik tosvir edir ; VII sinifdo 1.2.2. Yerin harakotinin naticalorine dair sada
hesablamalar aparir, 1.3.2. Kartoqrafik elementlora osason sads hesablamalar
aparir, 2.1.4. Hava elementloring dair sado hesablamalar aparir, 3.2.3. Diinya
tasarriifatinin qurulusuna tosir edon tobii vo iqtisadi amillori sorh edir, 3.2.4.
Diinya tosorriifatinin miiasir modelinin sxemini tortib edir ; VIII sinifdo 1.3.2.
Kartografik tesvirlor {izerindo hesablamalar aparir, 2.1.6. Okean sularinin
xUsusiyyatlori ilo baglh hesablamalar aparir. 3.1.2. Ohalinin tobii artimina goro
hesablamalar aparir; IX sinifds 1.2.2. Vaxt vo fasil doyiskenliyine aid hesabla-
malar aparir, 2.1.1. Yer qabiginda bas veron hadiss va proseslorin iqtisadi
hoyata tosirini doyarlondirir, 2.1.3. Atmosferdo bas veron hadiso vo proseslorin
iqtisadi hayata tosirini tohlil edir. 2.1.5. Hidrosferin iqtisadi hayata tasirini izah
edir, 2.1.7. Igtisadiyyatin inkisafinda bioehtiyatlarin vo alternativ enerji ehti-
yatlarinin rolunu qiymatlondirir. 3.1.2. Topladig1 molumatlar asasinda hesabla-
malar aparir, 3.2.3. Tosorriifat sahalorinin saciyyesini verir, 3.2.4. Tosorriifat
sahalarinin yerlogsmasinin oalags prinsiplarinin sxemlarini qurur; X sinifds 1.2.2.
Yerin horokotinin tobioto olan tosirini riyazi Usullarla esaslandirir, 1.3.2.
Kartoqrafik tosvirlor zamani yaranan tohrifloro aid hesablamalar aparir, 2.1.4.
Iglim gostariciloring osason hesablamalar aparir, 2.1.6. Quru sularinin xiisusiy-
yatloring dair hesablamalar aparir, 3.1.2. ©halinin sixligin1 hesablayir, natico-
lorini toqdim edir, 3.2.3. ETi-nin tosorriifatlarn orazi vo sahovi strukturuna
tosirini qiymotlondirir, 3.2.4. ETI-nin tosorriifat saholorino tosiri sxemini qurur;
vo XI sinifde 1.2.2. Yerin harakotinin cografi naticalorini iqtisadi cohatdon qiy-
motlondirir, 2.1.1. Orazilorin tektonik qurulusunun vo tobii proseslorin 6lko-
lorin iqtisadiyyatinda rolunu izah edir, 2.1.2. Mineral ehtiyatlarin istifadesinin
prognozlarina dair hesablamalar aparir, 2.1.5. Hidrosferdoki tobii sorvatlori iqg-
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tisadi vo ekocografi cohatdon qiymatlondirir. 3.2.1. Beynslxalq inteqrasiyanin
Olkalarin siyasi hoyatinda rolunu qiymaetlondirir, 3.2.3. Beynalxalq iqtisadi mii-
nasiboatlorin &lkalorin inkisafindaki roluna dair toqdimatlar edir, 3.2.4. Igtisadi
gostariciloro osason hesablamalar aparir, sxem vo diaqramlar qurur.- alt stan-
dartlar1 vasitosilo reallasdirila bilor. Reallasdirmanin movzulara aid motiva-
siyalar, tadqiqatin aparilamsi, cografi izahedici motnlor, biliklorin totbiq edil-
mosi vo dyronilonlorin yoxlanilmast morholosindo hoyata kecirilmosi miim-
kiindiir.

Cografiya fonninin toadrisinds toleranthq doyorlorinin reallagdirilmasi sa-
girdlordo miixtolif moadoniyyatlori xarakterik cohotlorino gora forqlondirmayo,
milli, irqi, dini ayr segkiliyn yolverilmazliyini asaslandirmaga imkan verir. Bu
sorigtolor VI sinifdo 3.2.2. Azorbaycanla homsorhod 6lkelori kontur xoritado
qeyd edir; VII sinifds 3.1.1. ©halinin regionlar iizro paylanmasini sorh edir,
3.1.2. Kontur xoritado ohalinin six moskunlagdig1 orazilori qeyd edir; VIII
sinifdo 3.1.1. Ohalinin tobii vo mexaniki horokatinin sobablarini izah edir; IX
sinifdo 3.1.1. ©halinin artim dinamikasini 6lkalarin iqtisadi inkisaf soviyyasi
ils alagalandirir; X sinifds- 3.1.1. ©halinin tobii artiminin yaratdig: problemlori
tohlil edir; XI sinifdo 3.1.1. Ohalinin torkibini tohlil edir, 3.1.2. Ohalinin tor-
kibinag aid sxemlar, diagramlar hazirlayir alt standartlarin vasitasils dorsliklorde
reallagdirila bilir.

Estetik va fiziki madaniyyat, ekoloji savadliligir chato edon doyor- sa-
girdlordan tobiati sevmayi vo qlobal otraf miihitin qorunmasinin elmi asaslarini
bilmok soristosini tolob edir. Bu doyor va saristolorin reallasdirilmasini kifayot
qader tomin edon alt standartlar movcuddur. Onlar asagidakilardir: VI sinifde
3.2.5. Otraf miihitds ¢irklonmoyo moruz qalmis orazilorin fotoalbomunu hazir-
lay1r., VII sinifds 3.2.5. Tabiotdon istifade zamani ekoloji gorginlik zonalarinin
nomenklaturasini (siyahisini) tortib edir; VIII sinifdo 3.2.5. Ekoloji problem-
lorin insan hayatina tesirini izah edir; IX sinifde 3.2.5. Otraf miihitdo yaranmis
ekoloji voziyyeti qiymaotlondirir; X sinifdo 3.2.5. Qlobal ekoloji problemlorin
yaranmasinda antropogen tasirin rolunu giymatlondirir; XI sinifde 3.2.5. Ce-
miyyatin sosial-iqtisadi inkisafinda ekoloji tarazligin qorunmasini prognoz-
lagdirir.

Standartlar Cografiya dorsliklorindo reallasdirilmasi moatn vo motndon-
konar komponentlor vasitosilo reallasdirilir.
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BO3MOKHOCTU T'EOI'PA®UN B POPMHUPOBAHUU
IHEHHOCTEW U HABBIKOB Y YUAIIIUXCS

H.CEM®YJUIAEBA
PE3IOME

B crarbe ananuzupytorcsi «L[eHHOCTH ¥ KOMIETEHIUH, (POPMHUPYEMBbIC Y YUALIHXCS),
MIPEeIyCMOTPEHHBIE TOCYAAPCTBEHHBIMH 00Ie00pa3oBaTeIbHBIMI CTaHAapTaMu AsepOaii-
JokaHckoi PecnyOmuku. OmnpesienieHbl W CIPYNIIMPOBAHBI 10 KJIaccaM IOJCTAHIAPThl B
yueOHON mporpamme Mo reorpaduu B KOTOPBIX MOTLYT OBbITh peajr30BaHbl IEHHOCTH H
KOMIETCHIIMH. B  cTatbe TakkKe paccMaTpUBAcTCS  CHCTEMATH3allls KOMIIOHCHTOB
JESITEIBHOCTH B CTAHAAPTAX COACPIKAHUSL.

KiaroueBble cioBa: HNCHHOCTU M KOMIICTCHIWU, I'PAXKAAHCKOC MBIINIJICHUC, TMOJACTaH-
AapT, KPCaTUBHOCTb, TOJECPAHTHOCTb, 3KOJIOTHYCCKOC o6pasoBaHHe, KyJbTypa 06HICHI/IH,
MaTeéMaTH4IECKass 1 DKOHOMHUYIECKAsA TPaMOTHOCTD, OCTETUYECKAA U (I)I/ISI/ILIeCKaﬂ KyJabTypa.

POSSIBILITIES OF GEOGRAPHY IN BUILDING
VALUES AND SKILLS IN STUDENTS

N.S.SEIFULLAEVA
SUMMARY

The article analyzes the "Values and competencies formed in students", provided by the
state general educational standards of the Republic of Azerbaijan. Substandards in the
geography curriculum in which values and competencies can be realized are defined and
grouped by grade. The article also discusses the systematization of the components of activities
in the content standards.

Key words: values and competencies, civic thinking, substandard, creativity, tolerance,

environmental education, communication culture, mathematical and economic literacy,
aesthetic and physical culture.
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AHAJIN3 ONBITA CTPAH IIEHTPAJILHOM 1 BOCTOYHOM
EBPOIIbI 11O BHEJIPEHUHU KOHCOJIMJALIUU 3EMEJIb
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Cmamos nocesiyena ananusy onvima cmpan Llenmpanonou u Bocmounou Eeéponst o
BHEOPEHUU KOHCOMUOAYUU 3eMelb CelbCKOXO3AUCMBEEHHO20 HA3HAUCHUS U Pe3yIbnamos Uc-
NOAb308AHUSL PAZIULHBIX MEMOOUYECKUX NOOX0008 No ee nposedenuio. Ilpusedenvi nonodicu-
melbHble U OMPUYAMeNbHble CHOPOHbL 00OPOBOILHOU U NPUHYOUMETbHOU KOHCOIUOAYUU
3emenb. YcmaHo6neHo, umo UCnoib308anue Npocmoz2o U 000POBONbHO2O, MAKJCe KAK U
KOMNIEKCHO20 U NPUHYOUMETbHO20 MemoOUecKUx nooxo008 K NpPO6eOeHUr) KOHCOMUOayuu
3emenb 8 MPAOUYUOHHOM NOHUMAHUU 8 A3epOatiodcane HeO3MOICHO.

KuiroueBble cji0Ba: KOHCOJNUIAIMS 3€Mellb, (parMeHTAIHsl 3eMellb, JTOOpOBOJbHAS
KOHCOJIMJAIMS, TPUHYAUTEIbHAS KOHCOJMIAIMS, 3E€MEIbHBIH Y4acTOK, CEeIbCKOXO3SHCT-
BCHHBIN.

IlocTanoBka mnpodJjembl. PedopmupoBaHne 3eMENbHBIX OTHOIICHHUMA
AzepbaiimkaHa Ha MPUHIUIAX JEMOKPATUH U MPABOBOTO roCcyAapcTBa TpeOyeT
TEOPETUUECKOI'0 OCMBICIIEHUS U Y4eTa 3aKOHOMEPHOCTEH 3apy0eKHOT0 OIbITa
MpOBECHUsI Takux pedopMm, MHpexae BCEro B TOCYAApCTBAaX, KOTOPbIE B
TE€YEHHE MOCIEAHUX MAECATUIICTHIN pellany, MOXO0XH 3€MeNIbHbIE BOIPOCHI.
[Ipexne Bcero, aTo kacaercsa crpaH LlenTpansHoil u BocTtounoit EBponsl (na-
nee - IIBE). CtpykrypHble mpeoOpa3oBanus B arpapHoM cektope ctpad [IBE
nocie 1989 o3nauanu, npexae BCEro, JUKBUAALMIO KOJJIEKTUBHOW U rocyaap-
CTBEHHOW COOCTBEHHOCTH Ha 3€MJIM CEJIbCKOXO3SIIICTBEHHOIO Ha3HAYCHUS
4yepe3 pecTUTYLUHU MPaB COOCTBEHHOCTH Ha 3€MIIIO U BBIJICJIIEHUS 3€MEJIbHBIX
noJiei (maeB) B HaType (Ha MECTHOCTH), UTO MPUBEJIO K ()parMeHTAINH 3eMeITb
CeJIbCKOXO035HCTBEHHOr0 HazHaueHus. Takum oOpa3om, AzepOaiikaH, Tak ke
kak u crpanbl [IBE umeror oOmue yepThl, Kak B MPOBEACHUM 3€MEJbHOM
pedopMmBbl, Tak U ee pe3ysbTaTax.
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Ha ocHoBe onbiTa ctpan 3anaanoit EBponsl, ctpansl LIBE, B ocHoBHOM
Te, KoTopble cranu wieHamu Epomneiickuii Cowo3 B 2004 roxy, BBenH Jeid-
CTBYIOILIME JOJTOCPOYHBbIE HAI[MOHAJIbHBIE MPOrPaMMbl O MPOBEIECHUH KOH-
COJIMAALIMM 3€MENb CEIbCKOXO035MCTBEHHOTO HA3HAYEHHUs C LENbI0 MIPEooIIe-
HUs (QparMeHTaluu 3eMellb U obecredeHHs] BbICOKOA((EKTUBHOTO M KOH-
KYpEHTOCIIOCOOHOTO CeNbCKOX03sICTBEHHOTO Mpon3BoacTBa. B cTpanax LIBE,
BerynuBmux B EC mociie 2004, koHCOMUaaus 3eMeilb 4acTO MPOBOIUIIACH 110
MEXIYHApOAHON TEXHUYECKOW MOMOIIM B pPaMKaX PA3JIMYHBIX IPOEKTOB, HO
IIpU OTCYTCTBUM JEHCTBYIOLIEH TIOCYIAapCTBEHHOW MPOrpaMMbl MO KOHCO-
aupanuu 3emens. Hano 3aMeTuTs, 4To Kak B IEPBOM, TaK M BO BTOPOM CiIydae
pe3yNbTaThl HE BCEr/1a ObLIN MOJTOKUTEIbHBIMHU.

B cBA3U ¢ 3TUM BCE Kak MOJIOKUTEIbHBINA, TAK U OTPULIATEIbHBINA OIBIT
ctpan [IBE B mpoBeneHWrn KOHCOJMOAIMU 3€MENb UMEET HCKIIOYUTEIHLHOE
3HAUEHUE Ha HBIHEIIHEM 3Tale Pa3BUTHs PHIHOYHBIX 3€MEJIBHBIX OTHOLIEHUH U
npeoioeHus parMeHTaIu 3eMenb B A3epOaiikaHe.

AHau3 MOCHAeAHMX HccaeoBaHui W myOuamkanumil. KommiekcHoe
HccieIoBaHue pe3yIbTaToB 3eMenbHOM pedopmbl B cTpanax [IBE B koHTekcte
IPUMEHEHNS PAa3JIMYHBIX IOAXOJ0B K IPOBEIEHUIO KOHCOJIMAALUU 3EMEIb
nposeneHHoe T. Ban noiiku (T. van Dijk) [1], . Tomacom (J. Thomas) [2], M.
Xaptsurcenom (M. Hartvigsen) [3].

B oredecTBEHHON HAy4HOM JMTEpAType HaM HE BCTPEYalCs KOMII-
JIEKCHBIM aHaJaM3 pe3ysbTaTOB IPOBEACHUS 3EMENbHBIX pedopM B CTpaHax
[IBE B xoHTekcTe pemieHus npolieM, CBsI3aHHbIX ¢ (hparMeHTanueil 3eMeinb u
YIYUIIEHUEM CTPYKTYpPBl 3€MIIEBIIAJICHUS 3€MIICIIONIB30BAHUS CEJIBCKOXO351M-
CTBEHHBIX MPENNPHUATHH, IOCPEICTBOM NPUMEHEHUS MEXaHHU3Ma KOHCO-
aupauun  3emenb. lIpoBeneHne Takoro McCCIeNOBaHUS INPEJOCTAaBUT HaM
BO3MOXKHOCTbh TOJYYUTh JOMOJHUTEIbHBIE CBEACHHS, KOTOPhIE MOMOTYT IpH
pa3paboTke coOCTBEHHOI A3ep0Oaii[’KaHCKOTO CTpaTeruy pa3BUTHS M MOJEIH
KOHCOJIUJAIIMN 3€MeNlb CEIbCKOXO3SIICTBEHHOro Ha3zHadeHus. CoOCTBEHHO
9THM U 00YCIIOBJIEHA aKTyaJIbHOCTh TEMAaTHUKHU JIaHHOW CTAaThU.

Ieab cTaTbH 3aKIIOYAETCS B M3Y4YEHUM OMbITa CTpaH LleHTpanbHOU M
Bocrtounoit EBpomnbl mo BHeApeHHE KOHCONMIALUHU 3€MENb CEIbCKOXO03SH-
CTBEHHOTO Ha3HAUEHMS M CHCTEMATH3allUU CUJIbHBIX M CJIa0BIX CTOPOH €€
METOJUYECKHUX MOIXO0/I0B.

N3n0xkxeHne ocCHOBHOro Martepuana. l3ydyeHue ombITa MO HCIONb-
30BaHMI0 KOHCOJUAALMU 3€MENb CEIbCKOXO3ANUCTBEHHOIO HA3HAYEHMs, Kak
MEPOIPUATHS 10 NPEOAOJICHUIO HETATUBHBIX MOCIEICTBUN MPOBEICHUS 3e-
MenbHBIX pedopMm B cTpaHax LIBE, a uMeHHO ¢parMeHTanuio 3eMenb U Ko-
pEHHOE M3MEHEHHE CTPYKTYPhl CEIbCKOXO3SIMCTBEHHBIX XO34HUCTB, HAMU IPO-
BOJIMJIOCH HAa OCHOBE OOpabOTKM LIEJOro psjaa 3apyOexHOH HayyHOW JUTe-
paTyphl.

Tak, P. Cabarec-Bumiep (R. Sabates-Wheeler) B cBoeit padore [4] mpen-
MOJIOKUJIA, YTO CTPATeTMU W TPOrpamMMbl IO BHEIPEHHUIO KOHCOJUIALNU
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3eMeNb, B TOM YHUCJIE U CEIbCKOXO3AWCTBEHHBIX, B cTpaHax LIBE mpu mnoa-
JEpIKKE MEXIYHAPOAHBIX OpraHU3aLMi pa3BUTUSA U JOHOPOB, CKOPEE BCETO,
OyayT MHpOBaJbHBIMM M HE J€ECHOCOOHBIMHM, MOCKOJbKY B HHUX paccMmart-
pHUBaeTcs peleHue MpoOJieM CBA3aHHBIX TOJBKO C OJAHUM THUIIOM (pparmen-
Tanuu - (uznueckoro (parmeHranuu (dpparMeHTalMM 3eMJIENOIb30BaHUS).
P.Cabarec-Bunnep ccoputaercs Ha «MionxeHckuit [IpoTokon o koHcomuaanuu
3eMeNb, KaK MHCTPYMEHTA Pa3BUTHUS CEIbCKUX TEppUTOpUi B cTpaHax LleH-
TpanbHOM U Boctounoit Eponsl u ConpyxkectBa HesaBucumsix ['ocynapcTs»
[5]. B atom Mionxenckom IIpoTokone 3akpemyieHbl HOBBIE TOAXOIBI TIO
MIPOBEACHUIO KOHCOJIMJALIMU 3€Melb, KOTOpBIE 3aKPEIUISIOT 00s3aTeIbHYI0
0OIIIECTBEHHYIO y4acTHE, a HEOOXOIMMOCTh B MPOBEACHUN KOHCOJUIAIIUN OTI-
penensercss TOJNbKO MOTPEOHOCTSIMM €€ YYacTHUKOB M TOJBKO C HCIOJb-
30BaHHWEM pBIHOYHBIX MeXaHHW3MOB. OHa OTMEYaeT, 4TO CTAHOBJIECHUS OQu-
LUAIbHON KOHCOJIMJALUHU 3€MENb C TIOMOIIbI0 MEXAHU3Ma 3€MEIbHOTO PBIHKA
HE MPEACTAaBISAETCS BO3MOKHBIM B KPATKOCPOYHOW WJIM JAXKE CPEIHECPOYHON
IIEPCIIEKTUBE.

T. Ban luiik (T. van Dijk) nmpoBens koMmIuiekcHOe HcciaenoBaHue ¢par-
MEHTallMM ¥ KOHconuaauuu 3eMenb B LleHTpansHoii u Bocroynoi Espore, ¢
JeTaJIbHBIM aHallu30M cuTyauuu B bonrapum um Benrpuu, mpuiien K BbIBOLY,
YTO KOHCOJUAALMS 3E€MEJb CEIbCKOXO3SMCTBEHHOIO Ha3HA4Y€HUs B Tpaju-
LMOHHOM MMOHUMAaHUM HE MOAXOAUT JUIsl pelieHusl mpobiieM (pparMeHTanuu B
9TuX cTpaHax. OH MoaYepKrUBaeT HE0OXOAUMOCTh BBEICHHS JOMOIHUTEIBHbIX
MOJINTUYECKUX HHCTPYMEHTOB IO penieHuto 3Toil mpobnembl [6]. Tak,
COOTBETCTBYIOIUN MOJUTUYECKUI MHCTPYMEHT JIOJDKEH OTBEYATh KaKIOM
KOHKpPETHOM XapakTepa (Tumna) ¢pparMeHTaIK 3eMeb s KaKI0M OTAeIbHOM
Tepputopuu. Takum o0pa3oMm, Kaxaas TeppuTopHs TpeOyeT B CO3JaHUU
CBOEr0 COOCTBEHHOI'O YHUKAJbHBIA IOJXOJa B CHJIy CBOUX TPHUPOAHBIX,
pEernoHanIbHBIX WM Apyrux ocobenHnocreit. Ilo muenuto T. Ban wmiika u /I,
Komeser D. Kopeva), ocHOBHOW mpoOiemori ¢parMeHTaluy 3eMellb B
Lentpanbhoii EBpore sBnsieTcs manblii pasmep (gepM M, UMEHHO IOITOMY,
BBEJICHUE MHCTUTYTA 3€MEJbHOr0 OaHKa MpeJCTaBisieTcs HauboJiee ylIauyHbIM
MEpPONPUATHEM MO YBEIMUYEHHIO IUIOMIAACH 3eMIIEeNoNb30BaHuU (epM B
KpaTKOCPOYHOM nepcrekTuse [7].

Taxol BbIBOJ 00YCJIOBJEH TE€M, YTO BO BpeMsl NMPOBEIEHHS 3€MEIbHBIX
pedbopm B ctpanax llenTpambHoii EBpombl mpemycMaTpuBaioch CO3JaHUE
pe3epBHOro (hoHIa TOCYAAPCTBEHHBIX 3€Melb CEIbCKOXO035ICTBEHHOIO Ha3Ha-
yeHus. MTak, 3eMeIbHbIE YYacTKU 3€MEIbHOr0 OaHKa MOTYT OBbITh MPOJIaHBI
WIM TPEAOCTABICHBI B apeHay (epMepaMm C LENbl0 YBEIMUYCHMs IUIOIIAAeH
3eMJICNIONIb30BAaHUN U pa3MepoB X03saicTB. CylecTByeT MHOIO NpPHUMEPOB
CTpaH, IJ€ rOCYIapCTBEHHBIC 36MIIH CEIbCKOXO03MCTBEHHOIO Ha3HAYEHUS UC-
MoJIb3yeTcsl B KauecTBe Oydepa, IUIsl YIAy4IIEHUS CTPYKTYpPHI CEIbCKOXO3SH-
CTBEHHBIX 3€MJICIOIB30BaHUI (hepM C OMOIIBIO 10roBOpOB apeHbl. Ho ecTh
JMIIb HECKOJIBKO XOpOLIMX MpuMepoB, Takux kKak [lonpma, Benrpus u
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Bocrtounas I'epmanusi, rae rocynapcTBEHHbIE 3eMeJIbHbIE PE3EPBHbBIEC (OH]IBI
aKTUBHO YYacTBYIOT B YJIYYLICHMM CTPYKTYpPbI 3€MJIEHOJIb30BaHUSA U (pepMm
MyTeM TMPOJAXU TOCYIAapCTBEHHBIX  3E€MEIb  CEIbCKOXO03HCTBEHHOTO
HA3HAYCHHs MPUBWICTUPOBAHHBIM TPYIINIaM, HAMpUMEp CeMEHHBIM (depmam.
MBI MOKEM IIPEANOI0KHUTh, YTO IPUYNHOM caenanHoro T. BaH /[niika BeIBOIY
O HEBO3MO>KHOCTH BBEJICHUS KOHCOJHMAALNU 3€MENb CEIbCKOXO035HCTBEHHOTO
Ha3zHaueHust B crpaHax LIBE, sBisercs To, 4TO OH OCHOBAaH Ha HEMELKHX W
HUJEPIAHICKUX TPAJULMSIX [0 IPOBEACHNUIO KOMIIJIEKCHOM U MPUHYAUTEIbHOU
KOHCOJIUJAIIH 3€MeNb, KOTOPhIE HE MPEyCMAaTPUBAIOT YBEJIMUYEHNE PA3MEPOB
3emJienoib3oBaHuu Gepm. Takum o6pazom, 1o HalleMy MHEHUIO, OH KOCBEHHO
CKJIOHSUICSL K TMpEeUMYyLIeCTBaAaM BHEIPEHUS JOOPOBOJILHOM KOHCOIUAALNU
3eMellb CeJIbCKOXO3SMCTBEHHOro HasHaueHusi B crpaHax [IBE. Opnnako, ¢
TOYKH 3pEHUS JOCTHKEHHS LIEIN CO3AaHUs IKOHOMUYECKH 11e1eco00pa3HbIX U
KOHKYPEHTOCIIOCOOHBIX CEIbCKOXO3SIMCTBEHHBIX Npeanpusatuii, T. Ban J{uiik
OTMEYAeT, YTO CYIIECTBOBAHHWE MaJbIX IO pa3Mepy 3€MIICMIOJIb30BAHUS U
tdbepm, oOycroBiIeHHBIX (pparMeHTanueli cOOCTBEHHOCTH (3€MJICBIAICHUS) U
3eMJICTIONIb30BAHNUs, SIBIISIETCS BAaXXKHBIM  CIIEP>KUBAIOIIUM  (hakTOpoM  IUid
Pa3BUTHS CENbCKOTO XO35MCTBA.

T.Cuxopa (T. Sikor) [8], uccrnemyst mpobaeMbl CBsi3aHHBIE ¢ (hparMeHTa-
el 3eMenb M OpOILICHHBIMU 3€MEJIbHBIMH YYaCTKaMHU CEJIbCKOXO3SHCTBEH-
HOTO Ha3HaueHus B As0OaHUU, KPUTUKYET TOCYJAapCTBEHHYIO IOJUTHKY H
nporpamMmmbl @AO 110 npoBeEAEHNS KOHCOJIUIALMH 3€EMEIb M0/ PYKOBOACTBOM
rocynapctBa. OH mpuiien K BbIBOAY, YTO pa3pabdoTKa MporpaMm Ha OCHOBE
NPaBOBbIX M AJAMUHUCTPATUBHBIX PHIYAroB BIMAHMS HE JOCTUTAIOT IOCTaB-
JICHHBIX TOCYIapCTBOM II€JIEH, TOCKOJIbKY HE YUUTBHIBAIOTCS MAaKpOIOKa3aTeln
COLIMAJIbHO-D)KOHOMHMUYECKOTO DPA3BUTHS, BIMSIOIIME HA BEJEHHE CEIBCKOIO
xo3siicTBa U Onarococtosinue cenbckux skuteneil. [lo muenuto T. Cuxopsl,
3eMebHas IOJIMTUKA MO0 KOHCONMIAUUHM 3EMEJb CEIbCKOXO035HCTBEHHOTO
Ha3HA4YeHUs JI0JKHA OBITh HANpaBJeHA B MEPBYIO OYepeb HA YUET MHTEPECOB
U MOJJICPKKY PA3BUTUSI MECTHBIX (TEPPUTOPHAIBHBIX) OOILIMH, HApUMEp Ha
JEIEeHTPAIU3AIHIO AESITEIbHOCTH 3eMENIbHBIX OaHKOB, IIe TOCYAapCTBO UTPaeT
poiib B MOAJEP)KKE, a HE B TOTAJIBHOM KOHTpOJIE 3TOro mnpouecca. Takoit
KPUTUYECKUI aHajdu3 TOKa3blBa€T BaXXHOCTh HWHTETPAlMM HHCTPYMEHTOB
KOHCOJIMJAIIMKA 3€Mellb C MECTHBIMH IOTPEOHOCTSIMU B cdepe pa3BUTHUSA
CEJIbCKUX TEPPUTOPUI U MPUBICUEHUS MECTHBIX 3aMHTEPECOBAHHBIX CTOPOH K
yuactuto B nporiecce. A.Kaprpaiit (A.Cartwright) [9], kak HemocpeaCTBEHHBIH
YY4aCTHUK MHOTUX pabouux ceMuHapoB opraHuzoBaHHbIXx ®AO u LANDNET
(coobmecTBOM MpO(hecCHOHAIIOB U3 Pa3HbIX CTpaH M OpraHu3anui, paboraro-
X BMecte B paMkax nHunuatuB ®AQ), Takke 0OTMEUaeT HECOCTOSTENbHOCTD
KOHCOJIMAAIMK 3€MEJIb, KaK INIABHOTO MHCTPYMEHTA IPOBEIECHUS 3EMEJBHBIX
pedbopm B ctpanax llenTtpansHoit u Boctounoit EBpomsr mo pemeHuto
npo6JeM, CBA3aHHBIX ¢ (hparMeHTaIel 3eMelb.

K mpuunHam mpoBana KOHCOJUJAIMH 3€MEIb CEeIbCKOXO035HCTBEHHOTO
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HazHaueHust A. Kaprtpailt oTtHocuT: OojbliMe MNpPoOOJIEMBI C PETUCTpAIUH
3eMeNbHBIX YYaCTKOB (HaJHuue OOJBIIOro KOJMYECTBa He(hOPMAIBHBIX CIEIOK
C 3eMJIeil), HalIMYue 3HAYUTEbHOTO KOJIMYECTBA «HUYEHHBIX» (OECXO3HBIX) U
OpOIICHHBIX 3E€MENbHBIX YYacTKOB, CJIa0OPa3BUTOCTb PBIHKE 3€Melb, TPYI-
HOCTM B MPHUBJICYEHUM KamuTajla JUIsl Pa3BUTUS CEIbCKOXO3AHCTBEHHOTO
Ou3Heca, CTpax Cpelu 3auHTEPECOBAHHBIX CTOPOH IMOTEPSATh CBOM IpaBa Ha
3eMJII0 IIPU peaju3allid MPOEKTOB IO KOHCONMJAIMHM 3emenb. Takke, A.
Kaprpaiit [9] oTmMedaeT 10CTaTOYHO HU3KHI YPOBEHb Y4acTHsl U aKTUBHOCTH
3eMJIEBJIaIETbIEB U / WK 3eMJIETIONIb30BaTEeNIe! B MUJIOTHBIX MPOEKTaxX MO KOH-
COJIMJIAIMH 3€Mellb, 00YCIOBIMBAET TPYAHOCTH B TOCTHKEHUH MUHUMAIBLHOTO
rnopora Jjisi MHULMUpOBaHUS mpoekTa - 51%. Bo-mepBrix 3T0 00yCIOBIEHO
TEM, YTO BCE MNWJIOTHBIE MPOEKTHl IO KOHCOJIMJAIMU 3eMeNb ObUIM J00-
POBOJIBHBIMHU, @ MOTOMY JOCTH)KEHHUS mopora B 51% He umeeT HUKaKoro 3Ha-
YEHMsI, TOCKOJIBKY KaX</1as 3aMHTEPECOBAHHAs CTOPOHA caMa NPUHUMAET pe-
1mieHre 00 y4acTUU B IMPOEKTE B 3aBUCUMOCTU OT PE3yJbTaTOB Iepepacrpe-
JieJIeHUs1 3eMelb. Bo-BTOpBIX, NMUIOTHBIE MpPOeKThl B cTpaHax LIBE mnourn
BCEIr/la BBIMOJIHAJIUCH J0 HPUHATHSA IPaBOBOW OCHOBBI MO KOHCOJIMIAILUHU
3eMelb, a HU3Kasi aKTUBHOCTh YYaCTHUKOB BbI3BaHA MPOOJIEMaMu perucTpanuu
3€MEJIbHBIX YYaCTKOB U MPaB Ha HUX.

M. XaptBurcen (M. Hartvigsen) OCHOBHOW NHpPHUYHMHOM, MeIIaroueH
YCIEIIHOW peaiu3aluyi MPOEKTOB MO KOHCOJMUIauu 3emenb B ctpaHax LIBE,
BUJIUT B HU3KUI ypOBEHb 000pOTa CEIBCKOXO3SIMCTBEHHBIX 3€Melb, 0COOEHHO
MPU KCIIOIB30BAaHUM JTOOPOBOJBHOTO MOAXOAa K KOHconumanuu [3, c. 428].
HccnenoBanue mpoueccoB BHEAPEHUS KOHCOIMIALMU 3€MENIb U 3EMENbHBIX
0aHKOB MOKa3aJM, YTO AEATEIbHOCTh 3€MEJIbHbIX 0aHKOB B 3HAYMTENILHOM CTe-
IIEHU NOTEpIIEIa HeyJady, 110 KpallHel Mepe B Ka4eCTBE MEPBI IS IOIIEPKKH
MPOBEJICHUSI KOHCOIMJAIMU 3E€MEJb CEIbCKOXO3MCTBEHHOTO Ha3HAueHUs,
IIyTEM IPEJOCTABIEHUS OCTyIa K FOCYAAPCTBEHHBIM CEJIbCKOXO35IICTBEHHBIX
3eMeNlb C IeJbI0 MX IepepacrnpenesieHusl, TEM CaMbIM IbITAsICh IMOBBICUTH
obopot 3emensb. [To MmHeHnto M. XapTBUrceHa, mpoBajl HHCTUTYTA 3€MEIbHBIX
0aHKOB, B TIEPBYIO OYEPE/Ib, CBSI3aH C OMMOKAMU O0IIEH 3eMeTbHOMN MOTUTHKN
B ctpaHax [IBE u B TO ke BpeMs OTCYTCTBHEM KOOpPAMHALIMU MEXIY OT-
BETCTBEHHBIMHM OpPTraHaMU 3a MPOBEIACHHE KOHCOIMJALUU 3€Melb U OpraHaMu
10 YNPaBJICHUIO FOCYAAPCTBEHHBIM 3E€MIISIMHM CEJIbCKOXO3SHCTBEHHOTO Ha3Ha-
YeHHs, KOTOpbIE HaXOJATCs B 3eMJIIX 3amaca WM pesepBHoro Qownma. Mc-
MOJIb30BaHME HWHCTUTYTA TOCYAApPCTBEHHBIX 3€MEIbHBIX OaHKOB C IIEJIbIO
CTPYKTYPHOTO DPAa3BUTHUSL CEIbCKOTO XO3siiicTBa 0€3 MapajjiesIbHOTO IMpHUMe-
HEHUE MEXaHW3Ma KOHCOJUIALMHM 3€MENb CEIbCKOXO35HCTBEHHOIO Ha3Ha-
YEeHUsI, 3HAUUTEIBHO OrpaHNYUBAET 3()(PEKTUBHOCTD JEATEIBHOCTH 3€MENIbHbIX
0aHKOB M WX pe3yJbTaTUBHOCTb. M1 HAa00OpOT, OYEHb TPYIHO pPEaTU30BATH
MPOrpaMMy MO KOHCOJHMJALUU 3e€Mellb, 0COOEHHO Ha JOOPOBOJIBHBIX Hayasax,
0e3 MOAJEpKKU TOCYAapCTBEHHOTO 3eMenbHoro Oanka. CremoBaTenbHO,
CYLIECTBYET HEOOXOJUMOCTh B YCTAHOBJIEHUU MOJIUTHUYECKUX PEKOMEHAAIMM
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M0 JEeSATENIbHOCTH 3E€MEJIbHOro 0OaHKa B KauecTBE MOJJICPKKU MPOBEACHUS
KOHCOJIMJAIMKU 3eMeb M ToiydeHus npakrudeckoro (IloneBoro) omeita c
COYETaHHE 3TUX JIBYX MEPOIPUITHH.

Hemano BaXHBIM BOIIPOCOM IIpU IPOBENEHUU KOHCOJIMJALUU 3€MEIb
CEJIbCKOXO035HCTBEHHOT0 Ha3HAUEHUS, TaKXKe, BBIOOP METOIMYECKOTO MOAX0/1a:
KOMIUIEKCHBI M TPUHYIUTEIbHBIH WIM TpOoCcTOl M 1oOpoBosbHO. HMccie-
JIOBAHMS MTOKa3aiv, 4yTo ctpanbl LIBE 10 cux mop He HAaUIM B MOJHON CTENEHU
CBOM IOJIXOJbl K KOHCOJIMJALIUH 3€METIb CEIbCKOXO03iCTBEHHOIO Ha3HAYECHHUS.
[TockonbKy 3TO BOIIPOC aKkTyaseH U g A3epOaiiakaHa, IO3TOMY PacCCMOTPUM
6osiee TOAPOOHO ITH METOJMUECKUE MOAX0/bI Ha puMepe cTpaH L[BE.

OCHOBHBIM  MPEUMYIIECTBOM  KOMIUIEKCHOW W  HPUHYAUTEIbHOU
KOHCOJIMAALMH 3€MENb CENbCKOXO035HCTBEHHOTO HA3HAUEHUS ABIIAETCS TO, YTO
IPaHHULbI BCEX 3€MEJIbHBIX Y4aCTKOB, KOTOPbIE IPUHUMAIOT Y4aCTUE B IPOEKTE
U HaxoAATCs B TPaHULAX NPOEKTHOW Teppuropuu, «CTUpAIOTCS» Ha Ka-
JACTPOBOM KapTe, a BMECTO HUX (DOPMHUPYIOTCSI HOBBIM MO CTPYKTYpPE 3€METb-
HBII MaccuB C TOpa3lo MEHBIIMM KOJIMYECTBOM YydacTkoB. Kak mpaBuio
KaKJOM 3€MJIEBJIAJENbIly, YTO NPUHHMAET Yy4yacTHE€ B IPOEKTE, Ipeoc-
TaBJIIETCS IO OJIHOM 3eMEJIbHOM ydacTKe, HO OOJIbIIEro pa3mepa M MpaBUIIb-
HOM (opmbl. CrenoBaTenbHO, TaKOM MOIXOJ JAcT MOJOXKUTEIbHbBIE PE3Yib-
TaThl C TOUYKH 3PEHUS YMEHbIIEHUS YPOBHs (hparMeHTall COOCTBEHHOCTH Ha
3emito. IlpuMeHeHne KOMIUIEKCHOM M MPUHYAUTEIbHOM KOHCOJIMJAINU
3€MeJIb [T03BOJISIET MHTETPUPOBATh MPOEKT KOHCOIUAALINN 3€MEIIb C MECTHBIMU
MOTPEOHOCTAMHU Pa3BUTHUSL CEJIBCKOTO XO3SMCTBA M CEIIbCKUX TEPPUTOPUH,
OXpaHBbI 3eMeJb U OKpY>KaloIlel cpebl U T.J. 4epe3 pa3paboTKy U pearu3auio
MIPOEKTA Pa3BUTHUSI TEPPUTOPHAIIBHOMN OOIIKHEI.

B AsepOaiikane Takas MHTErpanusi BO3MOXKHA TOJIBKO 4Ye€pe3 CXEMBI
3eMJICyCTPOMCTBA U TEXHUKO-IKOHOMUYECKOTO 0O0OCHOBAHUS HCIIOIb30BAHUS U
OXpaHbl 3€MeJb aJIMUHUCTPAaTUBHO-TEPPUTOpUAIbHBIX enuHul. K ciemyro-
HIeMy TOJIOKHUTEIbHOMY MOMEHTY HCIIOJIb30BAHUS 3TOTO METOJUYECKOTO
MOJIX0/1a OTHOCHUTCS TOJIHOE OOHOBJIEHHE M TPOBEpKa KaIacTPOBBIX JAHHBIX
roCy/1apCTBEHHOI'O0 3€MEJIbHOr0 KaJacTpa M peecTpa MpaB COOCTBEHHOCTH Ha
3eMJII0, BKJIFOYasl MOJIEBbIE KaJacTPOBOM-reoie3nuecKue paboThl.

OpHako wuccienoBaHUSl Tpolecca MPOBENEHUS KOMIUIEKCHOM U
IPUHYAUTEIbHON KOHCOIMIALUHU 3€METb CEIbCKOXO03HCTBEHHOTO Ha3HAUYEHUS
B crpaHax [IBE mnokas3piBaeT Hasume 1ENOro psiga HEAOCTATKOB B IPH-
MEHEHUSI TaKOro METOAMYECKOro MOAXoAa. Bo-mepBbIX, Takol NOAXOA
OTHMMaeT MHOIO BpPEMEHH, a caM IMPOLECcC KOHCOJUIAIMHN JOCTaTOYHO
mutensHblid. Tak, B Yenickoit PecriyOnuke peanu3zanys KOMIUIEKCHONW KOHCO-
JAganuy 3aHuMacT 5-6 et B CioBakuu - 7-8 et Cinosenuu - 5 aet; [onpmm -
4 roma, HO IOMOJHUTEIBHO 3 TOAA 3aHUMAIOT IEPErOBOPBI MEXAY ydacT-
HUKAaMHM ITPOEKTa IS MOJIy4eHus: OOJIBIIMHCTBA T00c0B [3, c. 404].

KoHeuHO, nOJArOBpeMEHHBIE MPOEKTHI BIEKYT 3a COOOW JIOTOJIHU-
TEJIbHBIE PAcXOIbl M OOJiee JOPOTHMH, MO KpalHEW Mepe, MO CPAaBHEHHIO C
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MPOCTHIMA U JTOOPOBOJBHBIMHU TpOeKTaMH. [103TOMy, BTOPBIM HEIOCTATKOM
SIBJIIETCS. BBICOKAsi CTOMMOCTH Pa0OT IO peanu3aldd MPOEKTOB MO KOHCO-
mugaruu 3emenb. Ctpansl [IBE, xak u AsepOaiipkad, HWMEIOT MHOTO
HEOTJIOKHBIX MPOOJEeM, CBSI3aHHBIX C Pa3BUTHEM CEIbCKOTO XO3SIMCTBA H
CEIbCKUX TEPPUTOPHMA, KOTOPHIE OCTAIOTCS HEPEIICHHBIMHU TIO TPUYUHBI
OTPAaHMYEHHOCTH TOCYHAPCTBEHHBIX OOJDKETOB, YTO TPUBOAWT K HEBO3-
MOXHOCTH pPEau3alli KOMIUIEKCHBIX MPOEKTOB IO KOHCOJHIAIMHN 3E€MEIb
CEbCKOX035HCTBEHHOTO Ha3HAYCHHS B HEOOXOAMMBIX MacITadax.

CrnenyrommM  HEIOCTATKOM  KOMIUIEKCHOW W NPUHYIUTEIHHOU
KOHCOJUAAIMKN 3€MEb SABISIETCS TO, YTO y4acTHE B HEW NPUHUMAIOT TOJIBKO
3eMEeNIbHBIC YYACTKH, KOTOPhIC HAXOATCA B MIpeesiaX MPOCKTHOW TEPPUTOPUH.
Hns ctpan [IBE Ttakoe ycnoBue sBIsSieTCS HECKOIBKO MPOOIEMaTUYHOM,
MOCKOJIBKY 3€MJICBJIAJICTBIIBI YacTO MOTYT WMETh 3€MEJbHBIE YYacTKH He
TOJIBKO B TMpefenax MPOEKTHON TEPPUTOPUM TMPOBEACHUS KOHCOIUIALUU
3eMellb, HO M 3a €€ MpeJesIaMHu, YTO HE MO3BOJIAET Uil TaKUX BIIAJICIIBIIEB
pemmTh mpobiaemMy (GpparMeHTAINK 3eMelb MOTHOCThIO. [Ipy Takux ycinoBUAX
JIOTUYHBIM PEIIEHUEM MOXET CTaTh YBEJIMYCHHE IUIONIAAA TEPPUTOPUHU
MPOEKTa, HO 3aTEM CIELUATUCTHI 0 KOHCOIUAAIIMHU 3€MENIb MOT'YT B KOHEUHOM
WUTOT€ CTOJIKHYTHCS C TBHICSYaMH 3EMJICBIAACIBIECB, OOYCIOBUT JIOIOJIHH-
TEJIbHbIE TPYAHOCTH B IEPErOBOpPaX, COOTBETCTBEHHO YBEIUYHUT 3aTPaThl
BPEMEHH U CTOUMOCTH TIPOEKTA.

Hcnonb3oBaHne KOMIUIEKCHONM U MNPUHYIUTEIBHON KOHCOJIMIALUU
3eMeJb CEIbCKOXO3SMCTBEHHOTO Ha3HAYCHUS, KaK ATO TIOKA3bIBAET OMBIT CTPaH
IBE [1, 3], He TpUBOAMUT K YBEJIWYEHUIO IJIOLIAACH CETbCKOXO03IMCTBEHHBIX
3eMJICBNIaJICHU U (epM, a 3TO TPEIosaraeT MPOBEICHUE TOTIOTHUTEIBHBIX
MEPOIPHUATHIA MO 00ECNEUYECHUI0 SKOHOMHYECKON KU3ZHECIOCOOHOCTH TaKUX
xo03s1iicTB. TakuM 00Opa3oM, yCTpaHsSeTCs TOJbKO IMOJIOBHHA MpoOIeMbl (par-
MEHTALIUM CEJIbCKOXO3SICTBEHHBIX 3eMeib. Jlpyroil HEIOCTaTOK MPUHYIU-
TEJIHbHON KOHCOJUAAIIMM 3€MENb CBSI3aH C HU3KHM JOBEpUEM K OpraHam
rocynapcrBeHHor Biacth. Bo MHorux crpanax LIBE cenbckoe Hacenenue
OOUTCS TOTEPSATH CBOIO 3EMITIO TTOCJIE OKOHYAHUsI KOHCOIUAAIMK 3eMenb. Tak
KaK, OHU YaCTO HE 3HAIOT O CBOMX 0053aTeNbCTBA U OKUAEMbIE PE3yIbTaThl OT
MPOEKTa KOHCOoNUaAuu 3eMenb. Hanpumep, B crpanax Obiiiel FOrocnasuu u
[Tonpmu KOHCONMMAALMS 3€MEINb A0 CUX MOP AUCKPEAUTHUPOBAHA MPEIbLAYIIUM
HETaTHBHBIM OITBITOM.

OT0 00YyCIOBIEHO TEM, YTO JIMIA, OTBETCTBEHHBIE 3a TMPUHSITHE pe-
IIEHUH, YacTO BO3ACPKUBAIOTCS OT Yy4acCTUsI B JHCKYCCHSX OTHOCHTEIIBHO
00JIe3HEHHOTO BOIMpOCca MepepacnpeesieHus: MpaB COOCTBEHHOCTH Ha 3€MITIO,
000CHOBaHHUE II€JIECOOOPA3HOCTH TPOBEICHUSI KOHCOJMIAINUU, TTOCIEACTBUN
HEMIPUHATHUS YYACTHUKAMU KOHCOJHMAAIMM TPOEKTa MepepacrnpeaeieHus
3emenb. OCHOBHBIM TNPEUMYLIECTBOM MPOCTOM U J0OPOBOJILHOM KOHCOJIH-
JAlMM 3€MeJlb SIBJISIETCSl MPOCTOTAa M OTHOCUTENBHO JIEHIEBHU3HA IIpolecca
nepepacnpeiesieHus: 3eMeNb. [aKkod MOAXOJ TMO3BOJAET 3€MJIEBJIAIENbIaM

175



MpoJaBaTh IO JKEJIaHHIO BCE WJIM YacTh CBOMX 3€MENbHBIX YYacTKOB, B TO
BpEMs KaK JpYyrue yYacTHUKHM KOHCOJIMJALUM TOKYHAIT JOMOJIHHUTEIbHBIE
3eMeJIbHbIE Y4acTKa C LEJIbI0 YBEJIWYEHUS TUIOIIAJCH CeNbCKOX03SCTBEHHBIX
3eMIIEBJIAICHUN U X034iicTB. Hampumep, B I'epmanuu u Hupepnangax takou
METOJIMYECKUH MOAX0/1 K KOHCOJIUIAINH 3eMeNb CEIbCKOXO035HCTBEHHOTO Ha3-
HAYeHUsI OOBIYHO MPHUMEHSETCS Il OTPAaHUYEHHOI0 KOJUYECTBA Yy4aCTHHKOB-
3eMJICBIIAJIETIBIIEB, KaKk TpaBuio, B mpeaenax 10-20 [10]. dpyroit cumbHOM
CTOPOHOM TaKoW KOHCOJHMJAIMM SIBISETCS caM Mo cebe T00pOBOJIBHBIN
MOAX0JI. YUacTue B IPOeKTe HHUIMUPYETCS MO MPEAJIOKEHUIO CAMUX MECTHBIX
3aMHTEPECOBAHHBIX CTOPOH M KOHEYHO, 4YTO OHHM OyIyT y4yacTBOBaTh B
KOHCOJIUJAIINK, TOJIbKO €CJIIM OHU YOEXIEHbl B IOJIYYEHHHM BBITOIbI OT
npoekta. Hampumep, Hcronb30BaTh MEHBIIE 3€MENbHBIX YYAacTKOB IO KO-
JMYECTBY, HO Oompuie mo rmiom@aau. CiaenoBaTenbHO, 3TOT MOIXO0J HE Hpe.-
CTaBsieT OOJIBIION MpoOJIeMbl B MHULMUPOBAHUM — JOCTATOYHO JIUILIL HEC-
KOJIBKO 3aMHTEPECOBAHHBIX 3eMJIEBNIAJENblieB U (hepmepoB. J[0OpOBOILHBIM
MOJXOJ K KOHCOJNUAALUHU 3€MeNb JOJDKEH ObITh Oosee TMOKMM sl yJIOB-
JIETBOPEHHUSI MECTHBIX IIeJIed W TOTpeOHOCTe B cdepe COIHMaTbHO-DKOHO-
MHYECKOTO Pa3BUTHSI M OXPaHbl OKpykawoled cpenbl. OnHAKO MpPOCTOM H
NOOPOBOJIBHBIN TMOAXOA O MPOBEJCHUM KOHCOJIUIAIMU 3E€MENb CEJIbCKO-
XO35IICTBEHHOI'O Ha3HAUEHUS UMEET OTAEIIbHbIE OTPAHUYEHHUS B IPUMEHEHNH B
crpanax LIBE [3, c. 407].

Bo-nepBbIX, ¢ UCNOIB30BAHUEM ITOIO MOAXOAA PE3YJIbTaThl YMEHBIIE-
HUS YpOBHSI (pparMEeHTallMU CENbCKOXO3SIIICTBEHHBIX 3€Meb OyIyT OTHOCH-
TEJIbHO OrPAaHMYEHHBIMH Yepe3 J0OpPOBOJILHOE YYacTHE 3EMJIEBIIAJICNIbLIEB.
Tax, nnan (IpoeKT) rnepepacnpeesieHns 3eMelb CTPOUTCS U COIIacyeTcs, Kak
OJIHY LIEMb CIENOK W YCIOBHS HUCIIOJHEHHUS IOJDKHBI OBITH COOJIOZCHBI B
KaXJIOM 3BEHE 3TOM 1LIenu, MHau€ OH HEe BBIIEPKUT. TO ecTh 3aKIIOYEHHS
OJIHOM CHENKM BeIeT K MOJNMCAHWIO MOCIEAYIOLEH, IPUBOJUT K TPETHEMY
COrJIallleHus! U T.J. €CJIM MHOTO 3€MJIEBJIQJIENIbLIEB PEUIIIM HE y4acTBOBATh B
IPOEKTE, TO COOTBETCTBEHHO OyJeT TPYAHO HAWTH XOpoIuue (IpuemMieMble)
pelieHue Ui TeX, KTO XO4eT NpuHATh yyactue. KoneuHo, jierde Bcero Joro-
BOPUTBCS C TEMHU 3€MJIEBIIA/IEIbIaMH, KOTOPbIE 3apaHee 3asBUIM O CBOEH 3a-
MHTEPECOBAaHHOCTH B yYaCTUU B MPOEKTE, B TO BpeMsl Kak Apyrue 3emJie-
BJIA/IEbIIbl, B TOM UHCIIE 3€MJIEBJIA/IEIbIBl HE NMPOKMUBAIOIINX HA TEPPUTOPHUH
OOLIMHBI, HE MPUHUMAIOT AKTUBHOTO y4acTusl B 00CYKJ€HUH PE3yJIbTaTOB.

Bo-BTOpBIX, MHOTIa K CO3/1aHUIO IUIaHa (MPOEKTa) MepepacupeaeIeHHs
3eMeNb, MPU MPOCTOH U TOOPOBOJBHOM KOHCOJHMIALMU 3€MENb, BBIABUTAIOT
YIIPOLIEHHbIE TPEOOBAHUS M OCTABISAIOT MPOEKTHBIE PELICHHE HA YCMOTPEHUE
YYaCTHUKOB, YTOOBI JaTb MM BO3MOXKHOCTb BBIICHUTH MEXIy COO0Oi
oTtHomeHus [3, c. 407]. Kak npaBuio, KTO MHULUUPYET IPOEKT TO U MOIY4aeT
BBITOJy OT €r0 pean3aluu.

Tak, B boarapun Bo BpeMsi IpoBeaeHUs 10OPOBOIBHOM KOHCOIUIAIINH
3eMelb CeNbCKOXO03MCTBEHHOr0 Ha3HAueHUs, (PMHAHCUpPOBajach 3a YaCTHBIE
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CPEICTBa, KPYIHBIE KOPIOpPATUBHbIE (epMbl (KOMIIAHMM) W HUHBECTOPHI
pUOOpeNn 3eMeNbHbIe YYaCTKU B MaJIbIX YaCTHBIX 3€MJICBIIA/IENbBLIEB C IIEIBIO
nx kKoHconmmmamnuu [10].

[Tpoctbie 1 1OOPOBOJIBHBIE MPOEKTHI MO KOHCOJIHMJAIMM 3€MEJb Cellb-
CKOXO3SCTBEHHOTO Ha3HAu€HHUs HE CIOCOOCTBYIOT aKTUBHOMY 00OpoOTa 3e-
Melb B Ipefenax NpoekTHoi Teppuropun. Tak, eciau OONBIIMHCTBO 3aUHTEpE-
COBAHHBIX B IPOBEIECHUU JOOPOBOJILHON KOHCOJIMJAIMN 3EMIIEBIIAICIIbLIEB
XOTAT OOMEHATHCS C 3eMEJIbHBIMU YYaCTKaMH TOJIBKO OJIMHAKOBON CTOMMOCTH,
a JIIIb HECKOJIbKO 3€MIIEBIIAJICIIBLIEB JKENAIOIINUX IPOoAaBaTh CBOU YYaCTKHU U
HECKOJIBKO BJIAJEJbLEB MOKYNaTh, TO OCYHUIECTBUTh IE€PEpacCIpEleIICHUE 3e-
MeJb Ha J00pOBOJIbHBIX HadajgaX CTAaHOBUTCS KpailHe CI0XHO. BBEIEHHE J00-
POBOJIBHOTO METOAMYECKOro Moaxoja, B OombpmuHCTBe cTpaH LIBE, Takxe,
OCJIOKHSIETCS LIEJIBIM PSIZIOM MPOOJIEM CBSI3aHHBIX C PETUCTPALIUEN 3€MENbHBIX
Y4acCTKOB.

Oco0eHHO 3TO KacaeTcsi TeX CTpaH, I MPOEKTbl MO KOHCOJIWAALUU
3eMeNb PEATM3YIOTCS Ha OCHOBE OOBIYHOM MpOLEeAyphl KYIUTU-NPOJAKU
3eMEJbHBIX YYaCTKOB MPU OTCYTCTBUU COOTBETCTBYIOLIEH 3aKOHOIATEIbHOU
06a3bpl A7 TPOBEACHHMS MPOCTOM (YNPOLICHHOM) KOHCONMIAIMU 3EMEllb.
CpaBHuTENbHAs XapaKTEPUCTHUKA CHJIBHBIX M CIAOBIX CTOPOH METOJIUYECKHX
MIOXOI0B K KOHCOJIMJALIMHM 3€MENb CEIbCKOXO3HCTBEHHOTO HAa3HAYECHMs B
ctpanax LlentpanbHoii u Boctounoit EBponbl npuBenena B tadmiuie 1.

BbiBoabl M3 3TOro mcciaenoBaHusi. 13 BbIIENPUBEJEHHOTO MOYKHO
CIeNaTh BBIBOJ, UTO 00a KIacCHUYECKHUE METOINYECKUE TIOIXO/IbI K MPOBEACHUS
KOHcoMManuu 3emenb B crpaHax L[BE ummeror Gosblie HEJOCTaTKOB, YeM
MPEUMYIIECTB. YUUTHIBAasi ONPEIECICHHOE CXOJCTBO PE3YyJIbTAaTOB 3€MEIbHOM
pedopmbl U IpobiieM, CBsI3aHHBIX C (parMeHTaiuen 3emenb B crpanax LIBE u
A3zepbaiiykaHOM, CUUTAEM, YTO HCIIOJIb30BaHUE MIPOCTOT0 U TOOPOBOIBHOIO U
KOMIIJIEKCHOTO WU HPUHYAMTEIBHOTO METOJAMYECKHUX IOAXOA0B K KOHCOJIU-
JaIK 3eMellb B KJIaCCUYECKOM (TpaJuLMOHHOM) MTOHUMAaHUH B COBPEMEHHBIX
YCIOBUSAX Pa3BUTHUSl 3€MENbHBIX OTHOIICHUH M UMeroIeicss (parMeHTanuu
3emenb s AsepOaiiykaHa HEBO3MOXHO. Takum o00pazoMm, CyIIECTBYET
HEOOXOAUMOCTh B JalbHEHIIEH pa3paboTKe HOBOM MOJENu KOHCOIHMIAUU
3eMeJlb CeIbCKOXO03SHCTBEHHOIO0 Ha3HAUEHUS, KOTOpast Oblu1a OoJiee MpUroJHOM
B ycJloBUsAX A3epOaiipkaHa, 4YeM HpPEeBapUTENIbHO PACCMOTPEHBI KJIaCCHYeC-
Kue monaxojpl. llenb HOBOM MoOJeNM KOHCOJIHMAALUU 3€MENb 3aKJII0YaeTcsl B
ONTUMH3AIMM IIJIAHUPOBAHUS TepepacrpesielieHus 3eMeib, obOecreuuBast
Jy4IIue pe3ysbTaThl 32 00Jiee YIMPOIIEHHOW W AKOHOMHUYECKH 3()PEKTUBHOU
npornenypsl. IlepcreKTUBHBIM MpeCTaBIsAETCS U3YyYeHUe 3TONW MpoOiIeMaTHKU
B JAJIbHEUIINX HAIIUX MCCIIEIO0BAHUSX.
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Tabnumal

CpaBHHUTe/IbHASI XaPAKTEPUCTHKA CIJIBHBIX M CJ1a0bIX CTOPOH
MeTOAMYEeCKHX MOAX0A0B K KOHCOJHUIAIUM 3eMeJIb

CeJIbCKOXO03IiCTBEHHOI 0 HA3HAYCHH S

B crpaHax llenTpaabHoii 1 Bocrounoii EBponbl

Ha3Banue XapakTepucTHKA
MEeTO/IM4€eCKOro CHJIbHBIE CTOPOHBI cja0dbie CTOPOHBI
nojaxoaa
Kommnnekcnas u 1. D dexTuBHBIN MEeXaHU3M 1. ImuTensHbIHM nporiecc (4-8 net) u
IPUHYAUTEIbHAS 60pBOBI C YMECHBIIICHHEM MEJUIEHHOE IOJIy4EHHsI PE3yJIbTaTOB.
KOHCOJIMAANINS YpOBHS (hparMeHTaIIuN 2. Bonbmiast cTONMOCTB TIPOEKTA.
3eMelb COOCTBEHHOCTH 3. MosKeT 3aJI05)KUTh HEOIpeIeIeH-
Ha 3eMJII0. HOCTb O IIPaBax Ha 3eMJII0 U3-3a
2.I103BONISIET UHTEIPUPOBATHCS C | HU3KOTO YPOBEHb JJOBEPHS K Opra-
pEerHoHaIbHBIMU (JIOKAJIBHBIX HaM rocy/1apCTBEHHOH BJIaCTH
HHMH) IPOrpaMMaMH Pa3BUTHS 4. Peanmu3anyst mpoekTa rnorpedyer
CEJIbCKOTO X034HCTBa U BBICOKOTO YPOBHSI TEXHUYECKOTO U
CEIIbCKHUX TEPPUTOPUIL, OXpaHBI MHCTUTYLIMOHAIBHOTO 00ECTICUeHHs
3eMeJIb U OKpYIKaroLEen C OJITHOBPEMEHHOM KOOpMHATOPA
Cpezbl 1 TOMY MOJJ00HOE. 9TOH MEXAY pa3IuIHBIMU
3. CriocoOCTByeT MOTHOM YIPEKACHUAMI.
OOHOBJICHHIO (KOPPEKTHPOBKE) 5. Bo3MOXXHOCTD yBeTMUEHUS
JTAHHBIX B CHCTEME 3EMEJILHOTO TUTOIIAeH 3eMIIeBIIaicHUH U (hepm
KaJacTpa U peecTpa Ipas HE COOTBETCTBYIOT
Cy1ecTByeT nporpamma pa3BUTHS
6. Peanuzyercs 1o npuHIUILY Bce
i Huuero.
Ipocras n 1. 3aHuMaeT MaJlo BpEMEHH Ha 1. Tonbko YacTUYHOE pelIeHUE
J0OpOBOJIbHAS peanmzaiuio npouecca. po0IIeM CBS3aHHBIX C
KOHCOJIMIalns 2. BeicTpoe nonydenue pe- (parmenTanueil 3emens u
3eMeTb TIaTIHH. YBEJIMYCHUEM ILIOIIAeH

3. Huzkas croumocth
peanu3aium.

4. JIoOpOBOJILHOE yUacTHE B
TIPOEKT.

5. Peanu3zanus npoekra He
TpeOyeT A peau3aliy Bbi-
KOTO YPOBHSI TCXHUYECKOT'O H
WHCTUTYIUOHAIEHOTO
o0ecrnieueHusl.

6. [To3BoJIsIeT KyIuie-npogaxe
3eMEJbHBIX Y9aCTKOB.

7. JocTaTouHo THOKAs JJIs
peanu3anmio MECTHBIX 33134 H
MOTPEOHOCTEH.

3eMJICBIIAACHUH.

2. CKJIIOHHOCTB K HU3KOMY YPOBHIO
oOparieHus 3eMedb.

3. [IpenocrassieT GobIe
MIPEUMYIIECTB AJIS KO-

YECKOM CUIIbHBIX XO35UCTB U
HMHBECTOPOB, YEM MEIKUM
CeMEHHBIM (epMaM.

4. «HyBcTBUTEIBHA) K CY-
LIECTBYIOIUM IpodiieMaM
CBSI3aHHBIX C perucTpanuen
3eMEJbHBIX YYaCTKOB.

5. OrpaHNYeHHBIN BIUSHAE HA
TIporiece TUTaHUPOBAHHE
repepacIpeesieHIs 3eMeb
CBSI3aHHBIX CO CTPOHUTEIHECTBOM
00BEKTOB MHPPACTPYKTYPBHI.

6. Ocy1iecTBIeTCS TOJIBKO Mepe-
pacmpeieJIcHUue 3eMelb.
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MORKOZI VO SORQI AVROPA OLKOLORININ
KOND TOSORRUFATI TORPAQLARININ KONSOLIDASIYASININ
HOYATA KECIRILMOSi TOCRUBOSININ ANALIZI

T.N.NiZAMZADO
XULASO

Maqala Markazi va Sorqi Avropa 6lkalarinin kond tesarriifati tayinatl torpaqlarin bir-
losdirilmasinin totbiqi vo onun kegirilmasino dair miixtolif metodiki yanasmalardan istifado
edilmasinin naticalari barads tacriibasinin tohliline hasr olunmusdur. Torpaqlarin koniilli va
macburi konsolidasiyasinin miisbot vo monfi toraflori verilmisdir. Miioyyon edilmisdir ki,
Azorbaycanda ononovi anlamda torpaqlarin konsolidasiyasinin aparilmasma kompleks vo
macburi metodiki yanagmalar kimi sado vo koniillii yanagmalardan istifado etmok miimkiin
deyil.

Acar soézlor: torpaqglarin  konsolidasiyasi, torpaqlarin fraqmentasiyasi, koniilli
konsolidasiya, mocburi konsolidasiya, torpaq sahosi, kond tosarriifati.
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ANALYSIS OF THE EXPERIENCE OF CENTRAL AND EASTERN EUROPEAN
COUNTRIES IN IMPLEMENTING AGRICULTURAL LAND CONSOLIDATION

T.N.NEZAMZADA
SUMMARY

The article analyzes the experience of Central and Eastern European countries in im-
plementing agricultural land consolidation and the results of using various methodological ap-
proaches for its implementation. The positive and negative aspects of voluntary and compulso-
ry land consolidation are presented. It is established that it is impossible to use simple and vol-
untary, as well as complex and compulsory methodological approaches to land consolidation in
the traditional sense in Azerbaijan.

Keywords: land consolidation, land fragmentation, voluntary consolidation, forced
consolidation, land, agricultural.
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) BOYUK QAFQAZIN SiMAL-SORQ YAMACI
YUKSOK DAG LANDSAFTI TORPAQLARININ EKOLOJi MONITORINQI
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Maqalada Boyiik Qafqazin simal-sarq yamact yiiksok dag landsafti torpaqlarinin
munbitlik parametrlari Uzarinda ekoloji monitoringin toskil edilmasi ilo baglh masalalor sarh
edilmisdir. Aparilan tadqgiqatlar naticasinda miayyan edilmisdir ki, bu arazilards yayilan dag-
Caman Va dag-Goman-bozqur torpagqlarin 2sas munbitlik gostaricilari uzun illor (60 il) arzinda
nazaracarpacaq dayisiklikiora maruz qalmisdir. Bu dayisikliklor an ¢ox torpagin asas munbitlik
gOstaricisi olan humusun migdarimda va onun ehtiyatinda bas vermisdir. Belo ki, humusun
miqdarinda azalma dag-¢omon torpaglarda 4,75%-don 4,07%-2 kimi(0,68%,), dag-Gomon-
bozqur torpaglarda iso 4,20%-dan 3,39%-2 qodor(0,81%) olmusdur. Humusa mivafiq olaraq
todqiq olunan torpaglarin digor munbitlik gostoricilorinde do ohamiyyatli  dayisikiikior
miisahida edilmisdir.

Acar sozlor: dag-comen torpaqlar, dag-¢comen-bozqir torpaqlar, miinbitlik
gostaricileri, humusun miqdari, eroziya proseslari, mal-qaranin sistemsiz otarilmasi.

Son zamanlar respublikamizda ekoloji problemlarin vo onun tdratdiyi
fosadlarin artmasi kaskin xarakter almigdir. Xiisusils torpaqgla bagl olan ekoloji
problemlor daha ¢ox diqqgati calb etmays baslamisdir. Bels ki, torpaqlarin ero-
ziyaya, sorlasmaya vo sorakotlosmoyo moruz qalmasi, bataglagsmasi, sonaye vo
moisot tullantilar ilo ¢irklonmosi bu vo ya digor dorocods Oziinii gostormok-
dadir. Bu proseslorin yaranmasinda tabii amillarls (qlobal iqlim dayismalori,
aridlogsma, siiriismalor vo s.) yanagsi insanin diizgiin olmayan tosarriifat foaliy-
yoti do boyiik rol oynayir. Xiisuson yay va qis otlaglarin miinbitliyinin pozul-
masl, eroziya proseslorin artmasi vo s. antropogen amillorin tasiri naticasinda
bas vermisdir [4,6,7]. Biitiin yuxarida qeyd olunanlar respublikamizda tobioti
miihafizo tadbirlorinin giliclondirilmasini, ayri-ayri landsaft komplekslorindo o
climlodon yay otlaq torpaqglarinda tobii vo antropogen soboblordon bas veron
dayisikliklorin miioyyanlogdirilmasi ti¢lin homin torpaqlarin miinbitlik gostoric-
ilari tizarinds ekoloji monitoringin aparilmasini talab edir.

Tadqiqatin asas mogsadi Boyilik Qafgazin simal-sorq yamaci yiiksok
dag landsaft1 torpaqlarinin miiasir ekoloji vaziyyatinin dyranilmasi vo miinbit-
lik parametrlori {izerindo monitorinqin tagkil edilmasidir. Bu magsads nail ol-
magq ticlin qarsiya asagidaki vozifalor qoyulmusdur: a) Boyiik Qafqazin simal-
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sorq yamaci yiiksok dag landsafti torpaqlarinda ovvollor aparilan todqigatlarin
naticalarinin tohlil edilmasi; b) Boyiik Qafqazin simal-sorq yamaci yiiksok dag
landsafti torpaqlarinin miinbitlik gostaricilorinin miiasir voziyyatinin saciyyasi.

Tatqiqatin obyekti vo metodikasi

Tadqgiqatin obyekti kimi Boylik Qafqazin simal-sorq yamac: yiiksok dag
landsaft1 torpaqlari gotiiriilmiisdiir. Umumi sahasi 301924,04 ha toskil edir.

Boyiik Qafqazin simal-sorq yamaci yiliksok dag landsafti torpaqlarin
miiasir ekoloji vaziyyatinin 6yonilmasi ilo slaqadar tadqiqat islori ti¢ marholads
aparilmigdir:

[-morhalo- 1957-1960-c1 illordo H.9.Oliyev torofindon Boylik Qafgazin
simal-sorq yamaci yay otlaqlarinda torpaqglarin fiziki-kimyavi vo kimyavi xas-
solorinin tadqiq edilmasi istigamotinds aparilan elmi-todqigat islorinin molumat
gostaricilorinin toplanib dyronilmasi.

[I-morhala - 60 il avvel H.O.Oliyevin todqiqat islori apardigi yay otlaq
torpaqlarinda (dag-¢omon va dag-¢omen-bozqir torpaqlarda) 2017-2019-cu il-
lards bizim torafdon eyni mazmunlu elmi-tadqiqat islorinin aparilmasi. Bu mor-
halada tadqiqat islorinin yerino yetirilmosi liglin asagidaki analiz vo riyazi
iisullar totbiq edilmisdir: humus vo iimumi azot I.V.Tyurin {isulu ils, iimum
fosfor A.M.Meseryakov iisulu ilo, imumi kalium Smit isulu ilo; udulmus
osaslar K.K.Hedroyts iisulu ilo; pH su vo duz suspenziyasinda potensiometrik
isulu ilo toyin edilmisdir.

[II-moarhals - Boyiik Qafqazin simal-gorq yamact yay otlaq torpaqlarinda
1957-1960-c1 illords H.9.9liyevin apardigi vo 2017-2019-cu illordo homin
torpaglarda (dag-comon vo dag-comon-bozqir torpaqlarinda) apardigimiz eyni
mozmunlu elmi-tadqiqat iglorinin malumat gdstaricilorinin miiqayisoli saciy-
yasi.

Tahlil vo miizakirs

Boyiik Qafqazin simal-sorq yamaci torpaqlarinin dyronilmo tarixi XX
asrin avvallaring tosadiif edir. Bu orazilords ilk torpaq todqigati 1925-1926-c1
illorde S.A.Zaxarovun rohbarliyi ilo Azarbaycanda tagkil olunmus torpaq eks-
pedisiyasi torafindon aparilmigdir. Sonralar H.9.8liyev (1-3) torofindon Boyiik
Qafqazin simal-gorq yamacinda genis todqiqatlar aparilmis vo homin orazinin
torpaq Ortiiyl tosvir edilmisdir. H.9.9liyev bu orazilorin torpaq Ortiiylinii tosvir
edorkon yay otlaqlarinda asason dag-¢omen vo dag-comon-bozqir torpaq tiple-
rinin vo onlarin  yarimtiplorinin yayildigimi  gostormisdir. Daha sonralar
M.E.Salayev (10), Q.S,Mommadov (4-9) vo basqalar1 torofindon aparilan
tadgiqatlar noticesinds qeyd olunan orazilordo homin torpaqlarin yayilmasi,
onlardan diizgiin vo samarali istifads edilmasi haqqinda genis molumatlar ve-
rilmisdir.

Ovvalki todgiqatlara istinad edorok bizim terofimizden tadqiq olunan
orazido asason dag-comon (Umbric Leptosols) vo dag-comon-bozqir (Mollic
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Leptosols) torpaqlarin yayildigi miioyyanlogdirilmisdir.

Dag-Gamoan torpaglar. Bu torpaqlar Bas silsilonin simal yamaclarini, Ba-
zar- diizindon baslamis Diibrara qodor simal-sorqo ayrilan qollarin, eloco do
Yan silsilonin mesadon yuxart hissasini vo suayricini basdan-basa ohato edir.
Qeyd edilon torpaqglar doniz soviyyssindon 1800-2000 metrdon 3000-3200
metrodok hiindiirliiklorde alp vo subalp ¢omaenlorinds taxilli vo miixtalif ot
bitkilori altinda formalasmisdir. Bu bitkilor qisa vegetasiya miiddotinds yaxsi
kok sistemi yaradaraq tiind rongli six ¢im gqatinin omologolmasine sarait
yaradir.

Lakin dag-comon torpaqlar hor yerdo tam inkisaf etmis profilo malik
deyil, ¢ox vaxt skeletli primitiv profili ilo seg¢ilir. Bunu onlarin bark ana sii-
xurlar iizorindo inkisaf etmosi ilo olagalondirmok olar.

Orta illik temperaturun asagi olmasi (4-6° C) va yiiksok migdarda (1200-
1400 mm) yagintilarin diismesi bu torpaqlarda bitki qaliglarinin tam par-
calanmamasina sabob olur. Belo bir sorait iso homin torpaqlarin sothinds kobud
humusun toplanmasina imkan yaradir.

Dag-¢omon torpaqglarinin iist qatinda humusun miqdar1 yiliksok olub,
4,25-8,74 % arasinda doyisir. Lakin profil boyu asag1 qatlara dogru getdikco
onun miqdarinda azalma (1,05-2,89 %) miisahido edilir. Umumi azot vo
timumi fosforun miqdar1 0-50 sm gatda miivafiq olaraq 0,25-0,31%; 0,24-0,28
% toskil edir. Bu torpaqlar udma tutumunun yiiksok olmasi ilo saciyyslonir.
Bels ki, onlarin iist qatinda udulmus asaslarin comi 100 q torpaqda 32,25-40,85
mgq.ekv arasinda doyisir. Bu torpaqlarin miihit reaksiyasi osason turs vo zoif
turs, bozi hallarda iso neytrala yaxin olur. pH-1in gqiymati su suspenziyasinda
profil boyu 5,4-7,2 arasinda toraddiid edir.

Dag-coman-bozqir torpaglar. Bu torpaqlar subalp ¢omon-bozqirlarda
doniz saviyyasindon 1800-1900 metrdon 2000-2200 metradok yiiksokliklords
yayillmigdir. Burada bitki ortiiyli kserofit miixtalifotlu taxilli senozlardan
ibaratdir. Torpagomalogatiron siixurlar osason gilli sistlordon,qum daslarindan
va karbonatl siixurlarin aginma mohsullarindan togkil olunmugdur. Qeyd edilon
torpaglarin yayildig orazilorin orta illik temperaturu 8,5 -1 1,1°c, yagintilarin
miqdar1 iso 700-1200 mm arasinda doyisir. Ilin ayri-ayri méovsiimlorindo
buxarlanmanin yagintilarin miqdarindan yiiksok olmasi ilo slagadar riitubot
catismazlig1 miisahido edilir.

Dag-comon torpaqlarla miiqayisodo dag-comon-bozqir torpaqlarda
humusun miqdar azliq toskil edir. Belo ki, bu torpaqlarin tst horizontlarinda
humusun miqdar1 2,58-5,87% arasinda doyisir. Umumi azot va iimumi fosforun
miqdart profil boyu uygun olaraq 0,22-0,35% vo 0,20-0,32 % arasinda
toroddiid edir. Udulmus osaslarin comi {ist qatda 25,48-35,27 mgqg-ekv 100q
torpaqda togkil edir. Bu toraglarin miihit reaksiyasi neytrala yaxin vo ya zoif
golovi olub, pH-1n komiyysti 6,5-7,4 arasinda doyisir.

Boyiik Qafgazin simal-gorq yamaci yay otlaqali torpaqlarinda aparilan
todqiqatin noticolori gostorir ki, burada yayilmis dag-comon vo dag-comon-
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bozqir torpaqlarinda miinbitlik gostaricilorinin miqdart kegmis dovrls (1957-
1960) miiqayisado nozeracarpacaq doracads asagi diigmiisdiir. Buna sabab son
illords iqlimin dayismasi ilo slagodar orazido artmaqda olan aridlogsms, mal-
qaranin nizamsiz vo haddindon artiq otarilmasi naticasindo bitki Ortliylintin
seyraklosmasi va tapdalanmasi olmusdur. Belo ki, yaylaglarda six olmayan ot
bitkilari torpagda humusun akkumulyasiyasini ohomiyystli doracads tomin edo
bilmir vo yamaclarda eroziyanin qarsisinin alinmasinda miihiim rol oynamur.
Tabii olaraq, qeyd olunan saboblordon yay otlaq torpalarinda miinbitlik koskin
doracads azalmisdir. Eyni zamanda todqiq olunan orazinin bazi yerlorinds bas
veron siirlisma hadisalori do burada eroziya proseslorinin giiclonmasindon
xobar verir [11]. Bu da 6z ndvbasinds tadqiq olunan torpaqlarin miinbitliyinin
azalmasma sobob olmusdur. Bunu, Boylik Qafqazin simal-sorq yamacinin
yiiksok dag ekosistemlorindo yayilan dag-comon vo dag-¢omon-bozqir
torpaqglarin bazi miinbitlik gostaricilorinin tarixi dovrlor (1957-1960 va 2017-
2019-cu illar) iizro miigayisasi asasinda gérmok miimkiindiir (codval).

Cadval
Boyiik Qafqazin simal-sorq yamac yiiksok dag landsafti
torpaglarinin miinbitlik gostaricilorinin miiqayisali saciyyasi

Torpaqlarin adi Dag-¢comon Dag-¢comon-bozqir
Miinbitlik gostoricilori 1957-196012017-2019 |Forq | 1957-1960]2017-2019 | Forq
Humusun miqdari 4,75 4,07 -0,68 14,20 3,39 -0,81
Humusun ehtiyati, t/ha|0-20sm |118,37 104,33 -14,04 196,39 78,22 -18,17

0-50sm |246,48 213,38 -33,10(224,67 183,59 -41,08

0-100sm|374,32 374,32 -51,781342,53 274,79 -67,74

Umumi azot,% 0,34 0,30 -0,04 (0,32 0,26 -0,06
Umumi fosfor,% 0,31 0,28 -0,03 [0,29 0,25 -0,04
UOC,100q torpagda mq-ekv 38,50 33,02 -5,48 (34,75 28,29 -6,46
pH (su suspenziyasinda) 6,1 6,8 +0,7 6,3 7,2 +0,9
pH (duz suspenziyasinda) 52 5,6 +0,4 |54 5,9 +0,5

Cadvaldon goriindiiyti kimi, son 60 il orzindo dag-coman torpaqglarda
potensial miinbitliyin gosdaricilori miloyysn doyisikliys moruz qalmisdir. Bu
doyisikliklor humus, timumi azot vo imumi fosforun miqdarinda nozore-
carpacaq doracods olmusdur. Belo ki, humusun miqdar1 ke¢gmis dovrds 4,75%
olmusgdursa, miiasir dévrdo bu gostorici azalaraq, 4,07% toskil edir. Humusa
miivafiq olaraq imumi azot 11,77%, timumi fosfor 9,68 % azalmisdir. Digor
miinbitlik parametrlorindo do doyisikliklor bas vermisdir. Xiisuson, pH-in
komiyyatinds bas veran doyisikliklor daha ¢ox diqqgati calb edir. Bels ki, pH-1n
su suspenziyasindaki qiymoti ke¢misdo 6,1 oldugu halda, hazirki dévrdo bu
gostorici 0,7 vahid artaraq 6,8 toskil edir. Bu da homin torpaqlarin miihit
reaksiyasinin zaif tursuluqdan neytrala dogru dayisdiyini gostorir.
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Bu doyisiklor dag-¢omon-bozqir torpaglarda da miisahido olunur. Belo
ki, bu torpaqlarda humus ovvalki dovrlo miiqayisedo 18,90% azalmisdir. Bu
azalma imumi azotun miqdarinda 18,75 %, imumi fosforun miqdarinda iso
13,79 % olmusdur. Homg¢inin geyd edilon torpaqlarin miihit gostaricisindo do
miiloyyon doyisikliklor nozoro carpir. Belo ki, ogor su suspenziyasinda pH-in
qiymati avvalki dovrds 6,3 olmusdursa, hazirda bu gostorici miioyyan gadar (
0,9 vahid) artaraq, 7,2 togkil etmisdir. Buradan aydin olur ki, dag-coman-bozqir
torpaqlarin miihit reaksiyasi zoif tursulugdan neytrala vo ya zoif goloviliys
dogru doyismisdir.

NOTICO
Boytik Qafgazin simal-sorq yamaci yiiksok dag landsafti torpaglarinda
ekoloji monitoringin aparilmasi naticesindo miioyyon edilmisdir ki, bu orazilor-
do yayilan dag-¢omon vo dag-¢omon-bozqir torpaqglarin osas miinbitlik gosto-
ricilori uzun illor (60 il) orzinds nozaragarpacaq doracods doyisikliklors moruz
qalmigdir. Bu doyisikliklor on ¢ox torpagin osas miinbitlik gostaricisi olan hu-
musun miqdarinda vo onun ehtiyatinda bas vermisdir. Belo ki, humusun miq-
darinda azalma dag-¢omon torpaqlarda 4,75%-don 4,07%-0 kimi(0,68%), dag-
coman-bozqir torpaqlarda iso 4,20%-don 3,39%-0 qodor(0,81%) olmusdur.
Humusa miivafiq olaraq todqiq olunan torpaqlarin diger miinbitlik parametr-

larinds do doyisikliklor miisahido edilmisdir.
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3KOJIOTMYECKHA MOHUTOPHUHT IOYB BEICOKOTIOPHBIX JIAHJIIIIA®TOB
CEBEPO-BOCTOYHOT O CKJIOHA BOJIbIIOI'O KABKA3A

Jx.A.INABAHOB, 3.P.MYCTA®AEBA, T.A. XOJIMUHA
PE3IOME

B pesymbraTte wM3ydeHHsT COBPEMEHHOIO JKOJIOTHYECKOTO  COCTOSHHS — MOYB
BBICOKOTOPHBIX JIaHAIA()TOB CEBEPO-BOCTOUHOro ckiioHa bosbmioro KaBka3a ycTaHOBIIEHO,
YTO OCHOBHbIE MOKA3aTEH IOJJOPOJIUSI TOPHO-JIYTOBBIX M T'OPHO-JIYTOBO-CTEIHBIX MOYB ATHUX
TEPPUTOPHUI TIPETEepIeNI CYIECTBEHHBIE M3MEHEHHs 3a MHOTHE TobI (60 net). bombie Bcero
W3MEHCHHU TPOU30IUIO B KOJMYSCTBE M 3aracax T'yMmMyca, KOTOPBIH SIBISCTCS OCHOBHBIM
MOKa3aTeJieM IUIOJOPOIUsS TMOYBBIL. Tak B TOPHO-IYTOBBIX IMOYBAX IPOM3OILIO CHIKCHUE
cpenHero conepxkanusi rymyca ¢ 4,75% no 4,07% (uwa 0,68), a B rOpHO-ITYrOBO-CTEIHBIX
MMOYBaX ATOT MPOIIECC BhIpaXkeH eiie cumibHee — ¢ 4,20% o 1o 3,39% (ua 0,81).M3MmeneHus
HAOJIOIAIMCh U B IPYTUX [TOKA3aTeIsIX TUIOIOPOIUS HCCIICyEMBIX MTOYB.

KaroueBble cioBa: TOPHO-JIYTOBBIE ITOYBBI, TOPHO-JIYTOBO-CTECITHBIE ITOYBBI, ITOKa3a-
TEJIN TIIIOA0POANA, COAEPIKAHNE r'yMYycCa, SPO3UOHHBIC ITPONECCHI, 0EeCCHUCTEMHBIN BBITIAC CKOTA

ECOLOGICAL MONITORING SOILS OF HIGH-MOUNTAIN LANDSCAPES SOILS
OF THE NORTH-EASTERN SLOPE OF THE BIG CAUCASUS

J.A.SHABANOYV, Z.R.MUSTAFAEVA, T.A.KHOLINA
SUMMARY

As a result of the study of the modern ecological condition of the soils of the highlands
of the north-eastern slope of the Big Caucasus established that the main indicators of the fertili-
ty of the mountain-meadow and mountain meadow-steppe soils of the lands have undergone
significant changes over many years (60 years).Most of the changes occurred in the amount
and reserves of humus, which is the main indicator of soil fertility. Thus, in the mountain-
meadow soils there was a decrease in the average content of humus from 4.75% to 4.07% (at
0.68), and in the mountain-meadow-steppe soils this process is even stronger - from 4.20% to
3.39% (at 0.81). Changes were observed and in other indicators of fertility of the studied soil.

Keywords: mountain-meadow soils, mountain-meadow-steppe soils, indicators of fer-
tility, humus content, erosive processes, improper grazing
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