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Benzoy aldehidinin téramalarinin bis(4-hidrazinilfenil)metanla uygun bis-hidrazonlar
sintez edilmis va onun tetraxlormetanla katalitik olefinlogma reaksiyalari (KOR) tadqiq edilmis
ve miivafiq bis-dixlordiazabutadienlarin sintezina nail olunmusdur. Molekulyar qurulusda mo-
lekullararast CI-++0(2.9954) vo 0--H(2.591A) qeyri-kovalent alagalorin olmasi rentgen
qurulus analizi (ROA) metodu ilo miiayyan edilmisdir ki, bu da kristal dizayinin formalas-
masinda oz aksini tapmigdir. Belslikla, bis hidrazonlar asasinda tarafimizdon tizvi sintez va
elaca da kristallokimya baximindan ahamiyyatli birlagmalar sintez edilmigdir ki, bu da KOR-n
bir ¢ox yeni sintetik imkanlara malik oldugunu gostorir.

Acar sozlor: Katalitik olefinlosmo reaksiyasi, bis-hidrazon, dixlordiazabutadien, qeyri-
kovalent slago.

Son illords halogen rabitasi iizra tadqiqatlarin ¢ox hissasi tizvi molekullar
arasinda vo eloco do molekul daxilindo geyri-kovalent garsilighi olagolora
osaslanir ki, bu da goriiniir ¢coxlu sayda tocriibi molumatlarin olmasi vo nozori
hesablamalarin nisbi sadoliyi ilo baghdir [1-8]. Halogen-halogen garsiligl ola-
golar naticasinda gedon sintezlordo halogen va hidrogen slagoelonmaolorinin bir-
g0 tosiri, halogen olagolonmonin bozi parametrlorini todqiq etmok mogsadi ilo
torofimizdon bir ¢ox aldehidlorin katalitik olefinlogsmo reaksiyasi osasinda divi-
nilbenzol [9-13] vo dixlordiazabutadien toromolori sintez edilmis, sintez vo
dizaynda halogen slagalarinin rolu RQA toadqiqatlari ilo 6yronilmisdir [14-16].

Qeyd edok ki, bu reaksiyalarda yalniz fenil hidrazin vo téromolorindon
istifado edorok mono vo dikoarbonilli birlogsmolorin katalitik olefinlogsma reak-
siyalar1 torafimizdon todqiq edilmisdir (sxem 1).
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Sxem 1. Katalitik olefinlogsmo reaksiyasinin iimumi sxemi

Alinmis reaksiya mohsullariin torkibinds iki funksional reaksiya morkoz-
lorinin, hom heminal dihalogen avazli ikiqat rabitonin, ham ds azo qrupun ol-
mas1 (qosulmus dixlordiazabutadien) onlarin iizvi sintez baximindan vo halo-
gen-halogen geyri-kovalent qarsiligli tasirlorin dyronilmosinds no qodar she-
miyyatli birlogsmoalor oldugunu gostorir [17]. Qeyd edok ki, diazadienlorin sin-
tezi vo reaksiya qabiliyyatlori haqqinda adobiyyatda oldugca az molumatlarin
olmasma baxmayaraq onlar artiq miixtolif heterotskillosmo reaksiyalarinda
ovozolunmaz sintonlar kimi genis istifado edilmisdir [16]. Dlbotto ki, bu bir-
losmoalarin fizioloji aktivlik gostormalorini vo analitik kimyada azo birlogmolor
kimi totbiqini xiisusilo geyd etmok lazimdir.

Bununla yanagi odobiyyatdan bizo molumdur ki, bu tip birlosmolor an-
tiseptik, antimikrob xassoloro malikdir.

Bunlar1 nazora alarag KOR-nin yeni sintetik imkanlarin1 todqiq etmok
moqsadi ilo torofimizdon ilk dofo olaraq benzoy aldehidinin téromolorinin
bis(4-hidrazinilfenil)metanla reaksiyasindan istifade edorok uygun bis-dixlordi-
azabutadienlorin sintezi aparilmigdir (sxem 2). Aldehidlorin secimindo para vo-
ziyyatda elektroakseptor, elektrodonor va halogen atomlarinin olmasina xiisusi
diqqgot verilmisdir. Belo ki, bu qruplarin reaksiyanin ¢iximina vo eloco do kris-
tal dizaynina tosirinin miiqayisali tadqiqi avvelcadon nazords tutulmusdur.
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Sxem 2. Dihidrazin asasinda bisdixlordiazabutadien toromolorinin sintezi

Sintez edilmis birlosmolorin qurulusu 'H vo *C NMR spektrlori osasinda
tosdiq edilmisdir. Bis(4-((E)-2,2-dixlor-1-(4-nitrofenil) vinil) dia-zenil)fe-
ni)metan va bis(4-((E)-2,2-dixlor-1-(4-xlorfenil)vinil)diazenil) fenil)metanin
monokristallar1 oldo edilmis vo RQA metodu ilo molekulyar qurulusu bir daha
tosdiglonmisdir (sokil 1).



Sok. 1. Bis(4-((E)-2,2-dixlor-1-(4-nitrofenil)vinil)diazenil)fenil)metan vo bis(4-((E)-2,2-
dixlor-1-(4-xlorfenil)vinil)diazenil)fenil)metanin molekulyar qurulusu

Qeyd edok ki, ovvalki todqgiqatlar zamani alinan reaksiya mohsullarinda
molekullararas1 qeyri-kovalent halogen-halogen olagolorinin  mdvcudlugu
miioyyan edilmisdir ki, bu da onlardan geyri-kovalent qarsiligh tasirlorin para-
metrlorinin 6yronilmosindo bir model kimi istifado olunmasina imkan verir.

Mbohz bunu nozors alaraq reaksiya {igiin gotiiriilmiis aldehid fragmentino
elektroakseptor va elektrodonor qruplar: daxil edilmisdir ki, bu da alinmis mo-
nokristallarin molekulyar dizayninda geyd olunan tesirlorin miiqayisali todqi-
ginin aparilmasina imkan verir. Belo ki, nitro qrup slavo etdikdo kristal di-
zaynda yeni Cl---O(2.895A) vo O--H(2.591A) molekullararas: geyri-kovalent
slagalorin omalo golmasi miisahida edilmisdir ki, bu da kristal dizaynin forma-

lagsmasinda 6z rolunu oynamisdir (sokil 2).
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Sok. 2. Molekullararasi geyri-kovalent qarsiliql tasirlor (CI:+-O)

Belaliklo, torofimizdon benzoy aldehidinin para toromolorinin bis-hidra-
zonlarindan KOR osasinda iizvi sintez vo eloco do kristallokimya baximindan
ohomiyyatli birlosmoalar sintez edilmisdir ki, bu da KOR-1n bir ¢ox yeni sintetik
imkanlariin oldugunu gostorir.



TOCRUBI HISSO

NMR 'H vo "*C spektrlori Bruker Avance 300 (is tezliyi uygun olaraq
400 MHz spektrometrindo CDCl; vo DMSO-da da geydo alinmisdir. Daxili
standart kimi SiMey istifado edilmisdir. NTX Silufol 16vhasinde UB-254 apa-
rilmig, omolo golmis lokolorin aydin goriinmosi liglin iso tursulasdiriimis
KMnO, mohlulundan vo UB lampa siialarindan istifado edilmisdir. Kolonka
xromotoqrafiyast Merk firmasinin (63-200) silikogelindo aparilmisdir.

Bis-hidrazonlarin sintezinin iimiimi metodikasi:

Ucbogazli yumrudibli kolbaya olave edilmis (5 mmol) bis(4-hidra-
zinfenil)metan {izorino etanol (20-50 ml) vo 0,820q CH3COONa (10 mmol)
olava edilir. Kolba oks soyuducu, damei qifi vo termometrlo birlosdirilir. Dam-
c1 qifi vasitasilo 10 mmol aldehid slavs olunur vo reaksiya qarisig1 qarigdirila-
raq qizdirilir. Temperatur 78°C-ya c¢atdiqda garisiq 5-10 doqiqe gaynadilir. Da-
ha sonra reaksiya qarigig1 otaq temperaturuna qador soyudulduqdan sonra onun
{izorino 50 ml su olava edilir. intensiv qarisdirmagla temperatur yenidon 60°C-
ya catdirilir vo qizdirilma dayandirilir. Otaq temperaturuna qodor soyudulmus
reaksiya qarisig filtrdon kecirilir. Lazim golorso mohsulun qaligi su ilo yu-
yulur. Alinmis hidrazon otaq temperaturunda qurudulur (15-20 saat). NMR 'H
va 1°C spektrlori adobiyyat gostaricilori ilo uygunlugq taskil edir.

Bis(4-((E)-(2-(4-N,N-dimetilanilin)hidrazon)metil)fenil)metan:
Bis(4-hidrazinfenil)metanin 4-N,N-dimetilaminbenzaldehidlo reaksiyasindan
alimmigdir. Ciximi 92% (2.2552 q), sarimtil bork maddadir. T,=178-179°C. IQ
(v, sm'): 1608; 3304. 'H NMR (400 MHs, DMSO-de): & 2.89 (s 6H,
2CH53);(3.86 s, 2H, CH,); 6.7 (d,ar, J=8 Hs, 4H); 6.92 (d, ar, J=8 Hs, 4H); 7.00
(d, ar, J= 8 Hs, 4H); 7.42(d, ar, J=8 Hs, 4H); 7.73 (s, 2H, =CH); 9.83 (s, 2H,
NH). *C NMR (100 MHs, DMSO-de): & 40.3; 111.73; 112.17;123.84; 126.76;
129.20; 131.47; 173.33; 144.00; 150.24. ESI-HRMS (m/z): hesablanmigdir
(C31H34Ng) [M+H™] - 491.2918, tapilmisdir - 491.2837

Bis(4-((E)-(2-(4-xlorofenil)hidrazon)metil)fenil)metan: Bis(4-hidra-
zinfenil)metanin 4-xlorbenzaldehidlo reaksiyasindan alinmigdir. Ciximi 96%
(2.1468 q), sar1 bork maddadir. T,=219-220°C. 1Q (v, sm'l):l615; 3003. 'H
NMR (400 MHs, DMSO-dg): & 3.73(s, 2H, CHy); 7.01 (d,ar, J=8 Hs, 8H); 7.4
(d, ar, J=8 Hs, 4H); 7.62 (d, ar, J=8 Hs, 4H), 7.8 (s, 2H, =CH), 10.3 (s, 2H,
NH). '*C NMR (100 MHs, DMSO-de): & 40.1; 112.17; 127.06; 128.69; 129.33;
131.94; 132.46; 134.53; 134.95; 143.21. ESI-HRMS (m/z): hesablanmisdir
(Ca7H2oCIoNy) [M+H™] 471.1148, tapilmisdir 471.1148.

Bis(4-((E)-(2-(4-nitrofenil)hidrazon)metil)fenil)metan: Bis(4-hidraz-
infnil)metanin 4-nitrobenzaldehidlo reaksiyasindan alinmigdir. Ciximi 96 %
(2.3736) q, korpici qirmizi bork maddadir, T,=201-202°C. IQ(v, sm'l): 1612;
3284 . "H NMR (400 MHs, DMSO-dg): & 3.78 (s, 2H, CH,); 7.08 (d,ar, J=8 Hs,
8H); 7.8 (d, ar, J=8 Hs, 4H); 7.88 (s, 2H, =CH), 8.19 (d, ar, J= 8 Hs, 4H), 10.84
(s, 2H, NH). >C NMR (100 MHs, DMSO-de): & 40.5; 112.70; 124.11; 125.90;
129.46; 133.16; 130.39; 142.57; 142.76; 145,91. ESI-HRMS (m/z): hesablan-
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miusdir (Co7H2oN6O4) [M+HT] - 493.1629, tapilmigdir - 493.1628
Bis(4-((E)-(2-(4-fluorfenil)hidrazon)metil))fenil)metan:Bis(4-hidra-

zinfenil)metanin 4-fluorbenzaldehidlo reaksiyasindan alinmigdir. Cixim1 65 %
(0.286 q), ¢ohray1 bork maddadir, T,=125°C. "H NMR (300 MHs, DMSO-de):
0 3.6 (s, 2H, CH,); 6.97 (d,ar, J=8 Hs, 4H); 7.05 (d, ar, J=8 Hs, 4H);7.19 (d-d,
ar, J=8 Hs, 4H), 7.64 (d-d, ar, J= 8 Hs, 4H), 7.8 (s, 2H, =CH), 10.22 (s, 2H,
NH). >C NMR (100 MHs, DMSO-dg): & 40.2, 112.29,115.70, 115.99, 127.54,
127.65, 129.52, 132.55, 135.19, 143.56.

Bis(4-((E)-(2,2-dixlor-1-fenilvinil)diazenil)fenil)metanlarin
sintezinin iimumi metodikasi

Kolbaya 1 mmol baslangic bis(4-((E)-(2,2-dixlor-1-fenilvinil) diaze-
nil)fenil)metanlarin, tizorino 10-12 ml dimetilsulfooksid (DMSO), daha sonra
(581 mq; 1,25 mol/ekv) tetrametilenetilendiamin (TMEDA) oslavo edilir. Bun-
dan sonra CuCl (6 mq; 3 mol %) olavo edilir. Sonuncu olaraq CCly (7-10
mol/ekv; 2,7-3 q) alave edilir. Maqnit qarisdirict iga salinir. Reaksiyant NTX
ilo yoxlayiriq. Adoton reaksiya 1,5-3 saata basa catir. Reaksiya garisigi ayirici
qifa kegirilir. 50-60 ml su alavo edirik. Metilen xlorid (3*15 ml) ilo ekstraksiya
edilir. Uzvi faza (3*50 ml) su ilo yuyuldugdan sonra bir dofo do doymus NaCl
(1*50 ml) mahlulu ilo yuyulur. Na,SO4 (MgSO,) ilo qurudulur, filtrden kegi-
rilir vo vakuumda rotor buxarlandirici ilo dixlormetan qovulur. Qaliq (eliient
dixlormetan/heksanin 1:1) kalonka xromotoqrafiya iisulu ilo yenidon tomiz-
lonir. Nazik tobogoli xromatoqrafiya (NTX) tisulu ilo ayird edilmis osas reak-
siya mohsulu olan fraksiyalar toplanaraq yenidon rotorda buxarlandirilmis vo
¢ixim hesablanmisdir.

Bis(4-((E)-2,2-dixlor-1-(4-xlorfenil)vinil)diazenil )fenil)metan:
Bis(4-((E)-(2-(4-xlorofenil)hidrazon)metil)fenil)metanin CCly -lo reaksiyasin-
dan alinmigdir. Ciximi1 42% (0.267 q), korpici qirmizi kristaldir. 'H NMR (400
MHs, DMSO-de): 6 4.06 (s, 2H, CH,); 7.1(d, ar, J=8 Hs, 4H); 7.24 (d, ar, J=8
Hs, 4H); 7.4 (d, ar, J=8 Hs, 4H); 7.7 (d, ar, J=8 Hs, 4H); '>*C NMR (100 MHs,
DMSO-de): 5.18; 41.28; 112.96; 123.21; 129.33; 130.84; 135.62; 139.15;
144.38; 147.49; 150.89.

Bis(4-((E)-2,2-dixlor-1-(4-nitrofenil)vinil)diazenil))fenil)metan:
Bis(4-(2-(4-nitrofenil)hidrazon)metil)fenil)metanin ~ CCl4-lo  reaksiyasindan
almmisdir. Cixmmu 43% (0.282 q) korpici qurmizi kristaldir. "H NMR (400
MHs, DMSO-dg): 6 4.07 (s, 2H, CH,); 7.26(d, ar, J=8 Hs, 4H);7.36 (d, ar, J=8
Hs, 4H); 7.69 (d, ar, J=8 Hs, 4H); 8.29 (d, ar, J=8 Hs, 4H); °C NMR (100
MHs, DMSO-dg): 5.18; 41.28; 112.96; 123.21; 129.33; 130.84; 135.62; 139.15;
144.38; 147.49; 150.89. ESI-HRMS (m/z): hesablanmisdir (CooHj9 Cl4NeO4")
[M+H"] - 657.0187; tapilmigdir -657.0184

Bis(4-((E)-(2,2-dichloro-1-(4- N,N-dimetilanilin) vinil)diazenil) fe-
nil) metan: Bis(4-((E)-(2-(4-N,N-dimetilanilin)hidrazon)metil)fenil) metanin
CCly -ls reaksiyasindan alinmigdir. Ciximi 46 % (0.296 q), korpici qirmizi
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kristaldir. '"H NMR (400 MHs, DMSO-ds & 2.91 (s, 6H, CHs); 6.69 (d, ar, J=8
Hs, 4H); 6.98 (d, ar, J=8 Hs, 4H); 4.07 (s, 2H, CH,); 7.38 (d, ar, J=8 Hs, 4H);
7.63 (d, ar, J=8 Hs, 4H); °C NMR (100 MHs, DMSO-de): & 21.85; 39.93;
41.29; 111.07; 123.16; 129.24; 130.73; 133.43; 143.71; 149.83; 151.29;
151.97. ESI-HRMS (m/z): hesablanmisdir (C33H3Cl4Ng") [M+H'] - 653.1330
tapilmigdir - 653.1349
Bis(4-((E)-(2,2-dixlor-1-(4-fluorfenil)vinil)diazenil)fenil)metan:

Bis(4-((e)-(2-(4-fluorfenil)hidrazon)metil)fenil)metanin CCly -lo reaksiyasin-
dan almmisdir. Ciximu 45% (0.271 q), kerpici qirmizi maddadir. "H NMR (300
MHz, DMSO-de): 6 4.07(s, 2H, CH,); 7.13-7.28 (m, ar, J=8 Hz, 12H); 7.72 (d,
ar, =8 Hz, 4H). °C NMR (100 MHz, DMSO-de): 41.68; 115.22; 115.51;
123.46; 123.55; 128.94; 129.68; 131.90; 132.01; 144.41; 151.51.
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CUHTE3 BUC-JUXVIOPIUAZABYTA/IUEHOB U3 BUC-PEHUJITU/IPA3OHOB
MMPOU3BOJHBIX BEH3AJBJAEI'NJIA 1 UX CTPOEHUE

A.M.MATEPPAMOB, H.9.AXMEJIOBA, A.M.I'AJI’)KAP,
Y. ®.ACKEPOBA, H.I'IIUXAJIMEB, B.I.HEHAUJIEHKO

PE3IOME

CHHTE3UpOBaHBl COOTBETCTBYIOIIUE OMC-THAPA30HBI HA OCHOBE PEaKIUH MPOU3BOJIHBIX
OcHzanpaeruga ¢ Ouc(4-ruapasuHIIPCHII)METAHOM, HCCIICOBAaHBI €r0 PEaKIUU KaTaUTH-
yeckoro oneduaupoanus (PKO) ¢ TerpaxiopMeTaHoM u ObUT JOCTHUTHYT CHHTE3 COOTBETCT-
BYIOIIII/IX Ouc-uxyopmazabyTanrenos. Hannane MexmoseKkyIApHbIX HEKOBAJIEHTHBIX CBA3EH

~0(2.995A) u O~ ‘H(2.591A) 6b110 f0Ka3aHO ¢ moMomipio MeToga PCA, 4TO MOTydHIIO
CBOE OTpakeHHe B (DOPMHUPOBAHHM KPUCTAIUIMUECKOTO au3aiiHa. TakuM oOpa3oM, Ha OCHOBE
OMC-TUIPA30HOB HAMU ObLI CUHTE3UPOBAH PsJl BAXKHEHIIMX C TOYKH 3PEHHUS OPraHUYECKOTO
CHHTE3a, a TaKK€ KPHUCTAJUIOXMMUW COeAMHEHUU. U 3TO yKas3pIBaeT Ha Psijl HOBBIX CHHTETH-
YECKHX BO3MOXKHOCTEH, KoTopbiMu 001agaetT PKO.

KiaroueBble ciioBa: peaKknusa KaTaJIUTHICCKOTO OJ'IG(I)I/IHI/IPOBaHI/IH, 6I/IC-FI/II[paSOH, JAUXIJIOPO-
,I[I/IaSa6yTaZ[I/I€H, HCKOBAJICHTHAs CBA3b.

SYNTHESIS OF BIS-DICHLORODIAZABUTADIENES
FROM BIS-PHENYLHYDRAZONES OF BENZOIC ALDEHYDE DERIVATIVES
AND THEIR STRUCTURE

A.M.MAHARRAMOV, N.EEAHMADOVA, A.M.GAJAR,
U.F.ASGAROVA, N.G.SHIKHALIYEV, V.G.NENAYDENKO

SUMMARY

The corresponding bishydrazones were synthesized on the basis of the reaction of
benzoaldehyde derivatives with bis (4-hydrazinylphenyl)methane, its catalytic olefination
reactions (COR) with carbon tetrachloride were investigated, and the corresponding bis-
dlchlorodlazabutadlenes were synthesized. The presence of intermolecular non-covalent bonds

-0 (2. 995A) and O-+H (2.591A) was proved using the X-ray diffraction method, which
was reflected in the formation of the crystalline design. Thus, on the basis of bis-hydrazones,
we synthesized a number of compounds that are most important from the point of view of
organic synthesis, as well as crystal chemistry. This points to a number of new synthetic
opportunities that COR possesses.

Keywords: Catalytic olefination reaction, bis-hydrazone, dichlorodiazabutadiene,
non-covalent bond

Redaksiyaya daxil oldu: 22.06.2017-ci il
Capa imzalandi:26.09.2017-ci il
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CTPYKTYPHBIE XAPAKTEPUCTUKH IBOMHBIX BOPATOB
P39, III3M U 3d - IEPEXO/IHBIX METAJIJIOB

0.A.AJIMEB, HU.ATYBOB, M.P.AJIJTA30B, I' A I'YCEHHOBA
bakunckuii I'ocyoapcmeennuiit Ynueepcumem
allazov_m@mail.ru

sotinvie (unu kamuornocmeulanuvie) Opmooopamvl peoKo3emMelbHblx d1emenmos (P329)
u wenounozemenvhvlx memainos (LL[3M) cocmasa Ln,M3(BOs), (20e Ln=P32 om La oo Lu,
xpome Ce u Pm, M=Ca,Sr, Ba) 0gotinvie memabopamut P33 u 3d-nepexoouvix memannog coc-
masa LnM(BO,)s (20e Ln=La, Nd, Ho, Yb, Y; M =C02+,Ni2+) u cocmasa LnFe(BO;)s Ovinu
CUHME3UPOBAHBI HAMU 6 OCHOBHOM 6 GUOe MOHOKPUCANN08. MOHOKpUCmMAanivl YKa3aHHbIX
CcoeOuHeHUll OblIU BLIPALYEHbL U3 PACMEOPOS 8 PACHIABAX COOMBEMCEYIOWUX MPOHBIX OKCUO-
Holx cucmem, muna LnyO3-MO-B,03; u Lny,O;-Fe;03-B,03, memooamu u30mepmMuyeckoeo Ha-
cohlujenust pacniasos OuHapHuix oxcuouvix cucmem MO-B,03 u Fey03-B,0; oxucnamu P39(1-
5). Hna penmeenocpaghuueckozco ucciedosanusi Ovliu GblOPAHLL MOHOKPUCMATLIbL OBOUHBIX
opmobopamos Ln,M3(BO3),, c0e M= Sr, Ba, Ln=La, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Yb, Lu,
M.e. MOHOPKUCIAILTbL OBOUHBIX OPMOOOPAMOE C yuacmuem mpex pasHvix N0O2pynn JAHMAHOU-
008. Penmeenogazoswiii ananusz owin nposeden memooom Hebas(puromp Cu K,-usnyyenue).
OHnu 6vi1u u3yueHvl makce memooamu epaujenus u Beticenbepea. Jlaysepammer eviaguiu 6
OGHHBIX KPUCMANLAX HAAUYUEe mpex 63AUMHO NepPneHOUKVIAPHBIX NIOCKOCmel CUMMempuu u
9MU MpU NAOCKOCMU CUMMEMPUU, 0OHAPYICEHHBIE U HA OPY2UX BUOAX DPEHM2EHOSPAMM, VKA-
3vl6aiom Ha mo, ymo 0eounvlie opmobopamer P332 u II[3M cocmasa Ln,M3;(BO;),; kpucman-
JIUBVIOMCSL 8 POMOUYECKOU CUHZOHUU ¢ NPpOCmMpaHcmeenHou epynnoi P2; en, Z=4 (mab.1).

KiroueBble ciioBa: OpT060paTLI, ﬂBOﬁHLIe MeTa60paTI)I, PCAKO3EMEIIbHBIC 3JIEMCHTHI,
CJIOYHO3CMCIIbHBIC MCTAJIJIBI.

Kak BuaHo u3 1ab.1 mapamerpsl 1 00bEM AJIEMEHTAPHBIX STYEEK JTaHHBIX
CMENIaHHOKaTHOHHBIXOPTOOOPATOB YMEHBIIIAIOTCS ¢ POCTOM 3apsijia siapa JaH-
TaHOUJOB B psny La-Lu, uro o0bscHseTcs 3G(HEKTOM JTaHTAaHOUIHOTO CKATHUS
noHoB P3D. B 3TOM € psiny BO3pacTaroT INIOTHOCTh JaHHBIX COECAUHEHHUH U
YMEHbIIAIOTCATEMIIEpATypa KOHTpyeHTHOTrO TuiaBienus. st LaySr3(BO3)4 ona
COCTaBJISIET 149Oi100C, a s Lu,Sr3(BO3)4 cocToBIIsieT 1300+10°C.
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Tabmuma 1
ITapaMeTpbI 3J1eMEeHTAPHBIX siY€eK U MJIOTHOCTH ABOIHBIX OPTO0OPATOB
P39 u crponums cocraBa Ln,Sr3(BO3)y, (np.rp.P2;en, Z=4)

COCUHCHUS a,A° B,A° c, A [ vA Prr-r/ea3 pyh%m
T/cM
La,Sr3(BO3), 8,78 16,54 7,42 1077.,5 4,80 4,73
Pr, Sr3(BO3), 8,74 16,45 7,40 1063.9 4,88 4,84
Nd,Sr3(BO3), 8,72 16,35 7,38 10529 4,98 4,92
Sm,Sr3(BO3), 8,68 16,11 7,32 1023,5 5,20 5,15
Gd,Sr;3(BO3), 8,64 15,98 7,28 1005,1 5,39 5,33
Tb, Sr3(BO3), 8,62 15,87 7,26 9932 5,48 5,41
Dy,Sr3(BO;), 8,60 15,85 7,24 986,9 5,56 5,50
Ho,Sr3(BO3), 8,59 15,82 7,23 982.,5 5,61 5,57
Er, Sr3(BO3), 8,57 15,80 7,22 977,6 5,69 5,62
Yb, Sr3(BO3), 8,52 15,74 7,18 962,8 5,84 5,75
Lu, Sr3(BO3), 8,50 15,71 7,19 961,1 5,89 5,83

B kauecTBe mpumepa pacCMOTPUM KpaTKOE ONMHUCAHUE CTPYKTYphI KpHC-
tajioB Nd,Sr3(BO3)s. CTpyKTypa AJaHHOTO COEIMHEHUSI COCTOMT U3 M30JUPO-
BAHHBIX TPUTOHAIBHEIX aHHOHOB BO3  -IPyII ¥ KOOPAMHAIMOHHBIX MOMHI-
pos karuoHoB Nd** u Sr**, CBS3BIBAIONIMX AHHOHOB B TPEXMEPHBI Kapkac. B
OOPOKHCIIOPOAHBIX TPEYTOJIbHUKAX CpeJHee MexaToMHoe paccrosHue B-O
COCTOBIISIET 1,36—1,37A0. B crpykrype Nd,Sr3(BOs)s umeroTcss 1Be HEIKBH-
BaJICHTHBIE MTO3UIIMU aTOMa HEOJUMa M TPHU HEIKBUBAJICHTHBIC MO3ULIMU IS
aToMa CTPOHIHs. ATOMBI HEOJIMMa PACTIONIOKEHBI BHYTPU HEPETYISPHBIX KHUC-
JIOPOJIHBIX BOCHMHUBEPIIMHHUKOB, @ aTOMBbl CTPOHLUS PACHOJIO0KEHbl BHYTPU
HEPETYJSPHBIX KUCIIOPOJHBIX BOCBMU-, ACBSATH- U JECATUBEPIIMHHUKOB. J{H-
Ha pebep O-O cocrasmuser 2,34-2,36 A°. PaccTosuus Nd;, Nd,-O B BocbMuBep-
HIMHHUKAX B CPEIHEM COCTaBIISIOT 2,52 u 2,62 A° cootBercTBEHHO. B JIeCSATU-
BEPIIMHHUKE MEKaTOMHOE pacctosinue Sti-O B cpeiHem cocTtaBiisieT 2,47 A% a
B BOCbBMHBEPIIUHHUKE Srp-O cocTaBiiser 2,614° aB JIEBSITUBEPLLIMHHUKE pac-
crosiaue Sr3-O B cpemHeM cocTaBiseT 2,65 A°. JIeBATUBEPIIMHHBIN TOJIUAIP
Sr3 - MOXHO paccMaTpUBaTh KaK COYETAaHUE MUCKAKEHHOTO TOMCOHOBCKOIO KY-
0a ¢ TPUTOHAJILHON MUPaMUON Ha OJHOW U3 TPaHEH.

JIBoiiHbIe (cMemIaHoKaTHOHHBIE) MeTabopatbl P33 u xobaibTa cocraBa
LnCo(BOs)s, rme Ln= La, Nd, Sm, Ho, Yb, Y Hamu ObUTH TOY4YEHBI B BUJIE
MOHOKPHUCTAJJIOB U3 pacTBopa B pacmiase cucteM Co-B,03-Ln,0s. Ha puc. 1-
2 mpuBeeHBl pa3IUYHbIE MPOEKLIUU CTPYKTYpPhI JBOMHOrO Merabopara cama-
pust u kobansTa SMCo(BO3)s. st cTpyKTyphl TaHHOTO COSAUHEHHSI XapaKTe-
pEH JBYMEpPHOOCCKOHEYHBIM OCCKUCIOPOIHBIM paJarKail [B5Olo]5 . Ipun u3
ST aTOMOB 0Opa B 3TOM paJMKalIe UMEIOT TETPadIPHUECKYIO, a TBE OCTallb-
HbIE TPEYTOJIbHYI0 KoopAuHaiuio. M3 aToMOB KHCIIOpona, HEMOAEIECHHBIM
MEXIy aTOMaMu Oopa OCTaeTCsi TOJBKO OAMH aToM KaKIOro TPEyroilbHUKA
BO; rpym. [Tostomy dhopmyia GopokucIoponHoro pagukaina [BsOg] . ¢ pac-
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mudpoBaHHOW (YHKIIMEH aTOMOB KHCJIOpPOaa B OOpa MOXKET OBITh MpeCTaB-
JIEHa B CIIEAYIOUIEM BUJE [O4B3O4B202]500, e KpaHHE aTOMbl KUCJIOpPOJa
BXOJAT B TeTpa’apbl BO,4 -rpymm, a cpeiHrue aTOMBI KUCIIOPO/Ia SIBIISTFOTCST OOIIH-
MH JUIS 3THX TOMU3ApoB. Takum oOpaszom, B cTpykType SmCo(BO3)s OCHOBHBIMU
CTPYKTYPHBIMH 3JIEMEHTaMHU SBIIIOTCS TTOJUAHUOHBI [O4B3O4B202]5 » B pe-
3y/lbTaTe MOJIMMEPHU3aIMU BEPIIUH OOKOBBIX TETPa’APOB OOpa3yercs Mmoiua-
HUOHHBIN CIIOH C COCTaBOM [B5010]5 "o

Puc. 2. IIpoexuus 6eckonednoro ciost Co n Sm moiamusApoB Ha miockocTs (101)
Ctpoenune OOpPOKHUCIOPOHOTO pajuKaia [B5O0]° “[IOTBEPKJICHA TAKKE
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pesynbratamMu UK-cnektpoB mnornamenus kpuctamioB SmCo(BOs)s CHATBIX
Ha crnextpomerpe MKC-14A B o6mactu 400-2000cM ', M3 KOTOPBIX CIEIyeT,
YTO aTOMbI OOpa B KpUCTaJlJIaX JAHHOTO COSAMHEHUSI HAXOISATCS B TETpadApu-
qeckoit pu 965, 896, 610 u 635 cM' 1 TpeyronbHOI KoopauHamy mpu 730,
1155 u 1105 cm™.

Tabmuma 2

MesKkaToMHBIe paccTosiHusi B crpykrype SmCo(BO,)s B A”
B;-mempasop By-mempasop B; - mempasop Co -nonusop
B;-0; 1,50 B,-0%, 1,44 B;-0O, 1,47 Co-0,2,04
B-0, 1,48 By-051,49 B;-O5 1,46 Co-0y 2,06
B-O0; 1,50 By-04 1,48 B;-0% 1,51 | Co-0",2,08
B;-0, 1,49 B,-0,1,50 B;-Og 1,48 | Co-0%,2,09
Cpeonee 1,49 Cpeounee 1,45 Cpeounee 1,47 | Co-0Os2,15
0,-0; 2,51 0;"-O:s 2,35 0405 2,38 Co-0;2,31
0,-0; 2,38 0;"-04 2,40 0,+052,38 cpeonee2, 12
0,-0, 2,37 0,"-0; 2,34 0405 2,45
0,-0; 2,35 05-Og 2,36 05-05" 2,41 Sm-noausop
0,-0y 2,52 05-0; 2,52 05-Og 2,50 Sm-0; 2,53
05;-0y 2,46 04-0; 2,51 O¢-0s 2,33 Sm-0; 2,50
cpeonee 2,43 cpeonee 2,41 cpeonee 2,41 Sm-Os 2,84
Bmpeyeonbnuk Bs-mpeyeonbnuk Sm-Og 2,64
B,0,1,37 B;s-0; 1,35 Sm-0"s 2,71
B,0%, 1,38 Bs-Og 1,36 Sm-0; 2,45
B0%y 138 Bs-0% 1,37 Sm-O% 2,67
cpeoneel, 38 cpednee 1,36 Sm-Oy 2,48
0,- 0%, 241 0;-0s 2,37 Sm-0;,y 2,53
0, 0% 233 05-0%32,32 Sm-0%;y 2,37
0'- 0%y 2,39 05-0%2,36 cpeonee 2,57
cpednee 2,38 cpednee2, 35

X-aTOMBI CBSI3aHHBIE C 0a3UCHBIMH JIEMEHTaMU CHMMETPHH IIPOCTPAHCTBEHHON TPYIIIBI

B pesynbrare POA kpucTaiioB 1BoHBIX MeTabopaToB P30 u kobanbTa
cocraBa LnCo(BO,)s(rne Ln=La-Lu) Obutu ompeneneHbl WX dJIEeMEHTapHBIC
SYEeUKU. BBISCHUIIOCH, UTO BCE OHM HM3O0CTPYKTYpPHBI 1O BceMy psany La-Lu u
KPUCTAJIIM3YIOTCSI B MOHOKJIMHHON cuHronuu (P2;/n, z=4) n nannHas crpyk-
Typa oOpa3oBaHa W3 YEPEnYIOMUXCsl OCCKOHEUHBIX OOPOKHCIOPOIHBIX CIIOEB
MMOJIMaHHOHA [B5010]5'Oo.

IMTonunannon [B5010]5'w, KakK CKazaHO paHee coctoutT u3 tpex BOys-TeTpa-
9apoB U ABYX BO;3-TpeyroiapbHUKOB. DTHU TETPAdAPbl U TPEYTOJIBLHUKU COCIH-
HeHbI o0muMu BeprmmHaMu. BO4-TeTpasipel coensHssIch Mex Iy coboi obpa-
3YIOT IIEHTPOCUMMETPUYHBIC YETBEPHBIC KOJIbIIA. A ITH KOJbIIA SBJISIOTCS OC-
HOBHBIMH CTPYKTYPHBIMH 3JIEMEHTAMU JaHHOTO nojJinaHuoHa. Katnonsl P35 u
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KoOasibTa B 3TUX CTPYKTYypax KOOPAMHHUPYIOTCS AECATHIO M IIECTHIO aTOMaMU
KUCIIOPOJIa, 00pa3ys UCKKEHHBIC JCCATHBEPIINHHUKA M OKTadAPbl COOTBETCT-
BeHHO. Katnonsr P33 Haxomsres B AecaTuBepuMHAMKAX (prc.3), a aHMOHBI Co™
HaxozaTcs okTadapax (puc. 3a). Koopaunarmonnsie nommsapsl P339[Ln0Oy] (puc.
30) CBsA3BIBAsICH MEXIY COO0H 00pa3yroT IEMOYKH. DTH LETOYKHA B CTPYKTYpE
IBOMHBIX MeTaboparoB coctaBa LnCo(BO;)s 3akperuisiroTcss TuMepaMu HCKa-
JKEHHBIX OKTa3/IpOB MOHOB KoOasbTa (puc.3a).

Puc.3. Katnonnslie nonusapsl B ctpykrype LnCo(BO,)s:
a)aumep u3 Co-okTasipoB; 0)Ln-necsaTHBEPIINHHUK.

Tab6mumna 3
HexoTopble KpUCTALNIOXMMUYECKHE TaHHbIE TBOMHBIX
MeTabopaTtoB P33 u kodaabta ¢ popmyJioii LnCo(BO,)s

Xumuueckas Tlapamempot sayeex, p Ilp.ep. | Z dyru Ay
Gopmyna onemenmapmwix A’ 2pao. 2/em e/em
a 8 c
LaCo(BO2)s | 8,85 7,53 9,66 92,00 | P2,/n | 4 | 4,22 4,16
PrCo(BO2)s | 8,70 7,61 9,55 92,00 " " 1437 4,25
NdCo(BO2)s | 8,63 7,57 9,50 92,00 " "1 4,51 4,42
SmCo(BO2)s | 8,61 7,58 9,45 92,00 " " |1 4,56 4,44
EuCo(BO;)s | 8,60 7,58 9,45 92,00 " " 14,60 4,55
GdCo(BO,)s | 8,58 7,58 9,43 92,00 " " | 4,68 4,62
ThCo(BO,)s | 8,53 7,58 9,40 92,00 " " | 4,74 4,68
DyCo(BO,)s | 8,52 7,58 9,39 92,00 " " 1480 4,75
HoCo(BO,)s | 8,50 7,58 9,38 93,86 " " |1 4,84 4,76
ErCo(BO,)s | 8,51 7,59 9,39 93,86 " " 1486 4,78
TmCo(BO,)s | 8,52 7,65 9,40 93,86 " "1 487 4,79
YbCo(BO,)s | 8,53 7,61 9,41 93,90 " "1 488 4,83
LuCo(B0O,)s | 8,60 7,59 9,45 93,90 " " 1490 4,85
YCo(BO,)s 851 7,60 9,39 93,85 " " 1398 3,92
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NADIR -TORPAQ ELEMENTLORIN(NTE),QTM VO 3d-KE(;iD METALLARIN
IKIQAT BORATLARININ QURULUS XARAKTERISTIKASI

0.9.9LiYEV, N...YAQUBOV, M.R.ALLAZOV, H.O.HUSEYNOVA
XULASO

NTE vo QT metallarin Ln,M3(BOs), torkibli ikiqat ortoboratlar1 (Ln=La-Lu elementlori,
Ce vo Pm-dan basqa, M=Ca,Sr,Ba), NTE vo 3d-ke¢id metallarin LnM(BO,)storkibli ikiqat
metaboratlar1 (Ln = La, Nd, Ho, Yb, Y; M=Fe,Co,Ni) torafimizdon Ln,0;-MO-B,0; tip iicli
oksid sistemlorin orintlorinde mohluldan monokristal soklindo yetisdirilorok alinmisdir.
Ln,M3(BO;), torkibli ikigat ortoboratlarin rentgenqurulus analizlori onlarin rombik sinqoni-
yada kristallagdiglarin1 (foza qrupu P2,en,Z=4) miloyysn etmoys imkan verdi. LnM(BO,)s
torkibli ikiqat metaboratlar iso monoklinik sinqoniyadakristallasirlar (P2,en,Z=4).

Acar sozlor: ortoboratlar, ikili metaboratlar, nadir-torpaq elementlori, qolovi-torpaq
metallar.

STRUCTURE AND CHARACTERiS’I"iC OF DOUBLE BORATES OF RARE EARTH
ELEMENTS (REE), AEM(ALCALINE EARTH METALS) AND 3d ELEMENTS

O0.A.ALIYEV, N..YAGUBOV, M.R.ALLAZOV, H.A.HUSEYNOVA

SUMMARY

We have synthesied monocrystals of double orthoborates REE and AEM Ln,M;3(BO;),
(Ln= La-Lu elements, except Ce and Pm, M= Ca, Sr, Ba) and double metaborates of 3d ele-
ments LnM(BO,)s (Ln=La, Nd, Ho, Yb, M=Fe, Co,Ni) from the solution of triple oxide Ln,O;-
MO-B,0; The rhombic singony of Ln,M3(POs), has been determinated by X-ray analysis.
Metaborates which contain LnM(BO,)s crystallize in monoclinical singony.

Key words: orthoborates, double metaborates, rare earth elements, alkaline earth metals.

Iocmynuna 6 peoaxyuro: 18.02.2017 a.
Iloonucano xk newamu: 26.03.2017 2.
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Toqdim edilmis maqala qrafit sathinin oksidlosdirici miihitds xlorfosforlasdirma reaksi-
yast ila modifikasiyasina va alinan mahsulun sonraki hidrolizina hasr olunmusdur. Sathi mo-
difikasiva edilmis qrafit (SMQ) rentgen faza analizi (RFA) va infraqumizi (IQ) spektroskopiya
metodlart ilo tadqiq edilmisdir.

Acar sbzlor: grafit, oksidlosdirici miihitds xlorfosforlasdirma, IQ-spektroskopiya

Karbonun allotropik sokildoyismosi olan grafitin miixtolif kimyovi mad-
dolorlo reaksiyasi noticosindo grafit osaslt birlosmolorin formalagsmasi moalum-
dur [1]. Bu birlogmolor grafit ovoz edilmis birlogsmolor (QOB), grafit interkal-
yasiya edilmis birlosmolor (QIB) va grafit soth birlosmolori (QSB) olmagla iic
grupa ayrilir. QOB grafit laylarindaki karbon atomlariin kicik fraksiyasinin
digor atomlarla ovoz edilmasi naticosindo formalasir. Qrafitin bor [2] vo azot-
saxlayan [3] birlosmolori bu qrupa aid edilir. QIB qrafitin strukturunu dagit-
madan onun laylararasi bosluguna atom, ion vo ya molekullarin (interkalyat)
daxil edilmasi naticosindo [4], QSB iso grafitin sothindo olan atomlarin miixte-
lif kimyoavi maddolorls reaksiyasi noticosindo formalasir [5].

Qrafitin sothi heterogendir. O, elementar laylardan vo prizmatik tillordon
toskil olunmugsdur. Elementar laylar mohkom kovalent rabits ilo olagolonmis
heksaqonal holgolordon ibaratdir. Elementar laylar prizmatik tillorlo kosildiyi
liciin elementar laylarin konarinda kimyavi rabitslarin qirilmasi bag verir (“q1-
rilmig rabitolor”). Noticodo sorbost valentliyo malik reaksiya qabiliyystli kar-
bon atomlar1 yaranir [5]. Belo karbon atomlar1 digor atomlarla kovalent rabito
omolo gotirmok gabiliyyatine malikdir. Molumdur ki, grafit laylariin konar
hissalorindo yerlogmis bu clir rabitolor hidrogen ilo yiiksok dorocodo doymus-
dur (C-H) [5]. Qrafitin elementar laylarinin konarlarinda yerloson C-H
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gruplarinin istiraki ilo grafit sothinin funksional gqruplarla modifikasiya olun-
masina bir sira todqiqat islori molumdur [6-8].

Polimer-qrafit kompozisiya materiallarinin sintezi zamani grafitin ytliksok
kristallasma dorocosi bu materiallar1 togkil edon komponentlor arasinda kim-
yovi rabitonin yaranmasinin qarsisint alir. Bu problem qrafit sothini modifi-
kasiya etmokls aradan qaldirila bilar [9].

Togdim edilmis isin mogsadi oksidlogdirici miihitdo xlorfosforlasdirma
reaksiyasi ilo grafit sathinin modifikasiyasi va alinan mshsulun tadqiqidir. Qra-
fit sothini modifikasiya etmoklo sonraki morhslods polimer kompozit material-
larin alinmasi {iglin onun polimerlorde disperslogmosini asanlagdirmaq miim-
kiindiir.

Tacriibi hissa

Istifads edilmis reaktiv vo materiallar. Aparlan todqiqatlarda istifado
edilmis yliksok tomizlik doracsli (tomizlik doracasi — 99.9999%) grafit Alfa
Aesar firmasinin mohsuludur. Tabii grafitin torkibinde miixtalif kimyovi birlag-
molor (FeO, SiO,, Al,Os;, MgO, P,0s, CuO, Ca0O), qazlar, bitum vo bozi
hallarda adsorbsiya olunmus sokilds su olur.

Todqiqgat islorindo "k.t.” olan fosfor 3-xlorid (PCls) vo karbon 4-xlorid
(CCly) slava tomizlonmadan istifads edilmis, oksigen iso reaksiya miihitino qati
sulfat (H,SO,) tursusundan kegirilmokls verilmisdir.

Metodlar. SMQ iki marholods sintez edilmisdir. Birinci marhslods qra-
fitin oks soyuducu, mexaniki garisdirici, termometr vo qazaparan boru ilo toc-

hiz edilmis dérdbogazli yumrudibli kolbada oksigen istirakinda (7 I/ saat) PCl;

(qrafit:PClz=1:5(g /1 ) olavo etmoklo oksidlesdirici miihitdo xlorfosforlagdirma
reaksiyas1 aparilmisdir [10]. Ikinci morholods iso alinan modifikata distillo
suyu olava edilorak hidroliz edilmis, sonra reaksiya mohsulu, yoni SMQ distillo
suyu ilo neytral pH-a qodor yuyulmus va agiq havada qurudulmusdur.

SMQ-nin Na*ionlarina osason statik miibadilo tutumu (SMT ) uygun

metodika iizrs toyin edilmisdir [11].

Qrafit vo SMQ-nin funksional qruplar1 Varian 3600 FTIR markali spek-
trofotometrindo 400-4000 sm ' tezliklords, faza torkibi iso Bruker D2 Phaser
markali rentgen difraktometrindo Ni ilo filtirlonmis CuKo monoxromatik
stialarinin (A=1.54060 A) komayi ils tadqiq edilmisdir.

Naticalar va onlarin miizakirasi
Aparilan todqgiqatlarda miioyyon edilmisdir ki, grafitin oksidlosdirici mii-
hitds xlorfosforlasdirma reaksiyasi polimerlorin oksidloesdirici miihitde xlorfos-
forlagdirma reaksiyasi ilo modifikasiyasina analoji olaraq ekzotermikdir. Alin-
mis SMQ qara rongli tozgokilli maddadir. SMQ-ninSMT, . -si 0.33 mq —

ekv/q toskil edir. Miiqayiso li¢lin qeyd edok ki, grafitin toyin edilmis SMT, . -
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si 0.20 mq — ekv/q toskil edir.
Qrafit vo SMQ-nin 1Q-spektrlari asagidaki sokilda verilmisdir (sokil 1).
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Sok. 1. Qrafit (a) vo SMQ-nin (b) IQ-spektrlori

Goriindiiyii kimi hom qrafitin (a), hom do SMQ-nin (b) 1Q-spektrindo
~3450 sm™ tezlikdo udulma effekti miisahido olunur. Bu udulma effekti niimu-
nonin analizo hazirlanmasi zamani istifads edilon kalium bromidin kristallasma
suyundaki —OH qruplarinin valent rogslorinin tezliyino uygundur [12]. Qrafitdo
(a) miisahido olunan ~1584 sm™ tezlikdoki udulma effekti grafitin elementar
laylarin1 formalagdiran C—C rabitolorinin deformasiya rogslorino uygun golir.
~669 sm™ tezlikdo miisahids olunan udulma effekti iss grafitin elementar lay-
larinin uc hissolorindoki C—H rabitolorinin deformasiya rogslorino uygundur.
Sokil 1-doki (b) ayrisindon goriindiiyii kimi oksidlosdirici miihitdo xlorfosfor-
lasdirma reaksiyasindan sonra SMQ-nin iQ-spektrinde ~1584 sm™ tezlikdoki
udulma effekti doyisilmisdir. Bu oksidlogdirici miihitdo xlorfosforlagdirma
reaksiyasindan sonra qrafitin elementar laylarii amoals gotiron C—C rabitaloe-
rinin qirilmasi naticasinda bas vers bilor. SMQ-nin 1Q-spektrindo (b), homginin
~1256 sm”, ~1380 sm” vo ~1741 sm™ tezliklordo yeni udulma zolaqlar
miisahido olunmusdur. ~1256 sm™ tezlikdo udulma effekti fosfat tursu qrup-
larinin qrafit laylarinin uc hissolorindoki karbon atomu ilo amolo gotirdiyi C—
O-P rabitolorinin deformasiya rogslorino (bu —PO(OH), qruplarinin grafitin
elementar laylarinin konarindaki aktiv morkozlore oksigen vasitesilo birlog-
diyini gostorir), ~1380 sm™ tezlikdeki udulma effekti fosfat tursu qruplarinmn —
P=0 rabitolorinin deformasiya roqslorina, ~1741 sm™ tezlikdoki udulma effekti
159 fosfat tursu qruplarinin —OH qruplarinin valent ragslorino uygundur [13].

Qrafit (a) vo SMQ-nin (b) difraktoqramlar1 2-ci sokildo verilmisdir. RFA
istifado olunan grafitin kristallik parametrlori P63mc, a=0.2456 nm, ¢=0.6696
nm [14] olan heksoqonal fazasi oldugunu gostarir (sokil 2).
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Sok. 2. Qrafit (a) vo SMQ-nin (b) difraktoqramlart

Bu sokildoki difraksiya spektrindo (002) reflekslorinin intensivliyinin
yiiksok olmast ilkin grafitin kristalliklik deracasinin yiiksok oldugunu gostarir.
Basqa sozlo, istifado olunan qrafit aralarindaki mosafo 0.3352 nm olan yaxs1
nizamlanmis qrafen laylarindan ibarotdir. Sokil 2-don goriindiiyli kimi qrafit
iclin xarakterik olan difraksiya piklori simmetrik vo sivridirlor. Amma SMQ-o
uygun piklor cox enli vo asimmetrikdirlor. Bu piklorin difraksiya xarakteris-
tikalar1 1-ci cadvalds verilib.

Cadval 1
Qrafit (a) vo SMQ-nin (b) difraktoqram piklorinin parametrlori
20 do, nm Int. % hkl
Qrafit SMQ Qrafit SMQ Qrafit | SMQ

26.572 26.027-26.659 0.3352 0.3421-0.3341 100 14.9 002
42.431 41.929-42.390 0.2129 0.2153-0.2131 0.2 0.8 100
44.608 43.997-44.527 0.2030 0.2056-0.2033 0.5 1.2 101
50.718 50.170-50.827 0.1799 0.1700-0.1795 0.2 0.7 102
54.661 54.196-54.778 0.1678 0.1691-0.1674 4.0 1.0 004
59915 59.417-59.950 0.1543 0.1554-0.1542 0.3 0.7 103
77.519 77.034-77.539 0.1230 0.1237-0.1230 0.2 0.7 110

Miigayiso li¢lin grafitin 20=26.572° qiymotindo miisahido olunan difrak-
siya piklori vo SMQ-in uygun piki soklin saginda ayrica gostorilmisdir. Goriin-
diiyii kimi oksidlosdirici miihitdo xlorfosforlasdirma reaksiyasindan sonra
(002) pikinin intensivliyi koskin azalmigdir. Oksidlomo xlorfosforlagma reak-
siyasindan sonra, homginin qrafito xarakterik olan pikin (20=26.572°) ki¢ik
bucaqlara torof siirlismasi vo 20-min 26.027°-26.659° araligim1 tam tutmasi
misahido olunur. Yoni SMQ aid bu pik 2-tetanin qeyd olunan intervalinda
yerlogon miixtolif reflekslorin superpozisiyasi naticosindo yaranmisdir (sokil
2,b). Bu naticalor oksidlogdirici miihitdo xlorfosforlagdirma reaksiyasi natico-
sindo grafitin elementar laylarinin kimyovi dagilmasi vo amolo golon yeni aktiv
markazlards fosfortarkibli tursu qruplarinin yaranmasidir [8]. Piklorin tetanin
kicik giymaotlori torofo siiriismosi aparilan reaksiya noticosindo grafitin laylar-
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arast mosafosinin artdigini qostorir. Qeyd etmok lazimdir ki, bonzor defor-
masiyalar, homg¢inin elementar laylarin quruluslarinda da bas verir. Belo ki,
ancaq laydaxili parametrlorin funksiyasi olan (001) vo (110) piklorinin do eyni
qaydada genislondiyi vo ki¢ik bucaqlara toraf siirlisdilyli aydin goriiniir.

Piklorin yarimhiindiirliikdoki enlorino goro Serrer diisturu ilo zorracik-
lorin orta Olgtilori hesablanmigdir. Bu qiymatlor grafit vo SMQ {i¢iin uygun
olaraq 51.9 vo 29.2 nm-o borabordir.
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MOJIUPUKAIIMS TOBEPXHOCTHU I'PA®UTA PEAKIIUEN
OKHUCJIMTEJBHOI'O XJIOP®OCOOPUINPOBAHUA

C.B.AJIMEBA, PM.AJIOCMAHOB, U.A. BYHUAT3AJIE, U.P.AMHUPACJIAHOB,
A.A.A3B130B, AM.MAT'EPPAMOB

PE3IOME

[IpencraBnennaspaboTanoOCBANICHAMOANPUKANUIIOBEPXHOCTUT pahUTAPEAKIIEHOKHCIT
UTEIBHOTOXI0P(HOCHOPHINPOBAHHS C MOCIEAYIOIUM THAPOIN30M IOJYYEHHOTO MPOIYKTa.
[omyuennstit rpa¢put ¢ MomuduuupoBanHoit moBepxHocThio (IIMIY) mccmenoBan MeTomamu
peHTrenoBckoro (aszosoro ananusza (POA) u undpakpacuoit (MK) criektpockomnuu.

KawueBble cioBa: rpadur, okuciautenbHoe xnophocdopunuposanue, MK-crektpo-
CKOITHuA

MODIFICATION OF SURFACE GRAPHITE VIA OXIDATIVE
CHLOROPHOSPHORYLATION REACTION

S.B.ALIYEVA, RM.ALOSMANOYV, I.LA.BUNIYATZADEH, G.M.EYVAZOVA,
LR.AMIRASLANOYV, A.A.AZIZOV, AM.MAHARRAMOV

SUMMARY
The present work is devoted to the modification of the graphite surface by oxidative
chlorophosphorylation and subsequent hydrolysis of the obtained product. The synthesized
surface modified graphite (SMG) was studied by powder X-ray diffraction (XRD) and infrared
(IR) spectroscopy methods.

Key words: graphite, oxidative chlorophosphorylation, IR-spectroscopy
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BAKI UNIiVERSITETININ XOBORLORI
No2 Tabiat elmlari seriyasi 2017

YK 543.42:546.621

3-((E)-2-TUIPOKCUBEH3WINIEH) MIPO30HO)MH/10JNH-2-OH
KAK PEATEHT JIUISI CHEKTPO®OTOMETPHYECKOT O
OIIPEIEJEHMSI METU(II)

Y A.MAMEJOBA
bakunckun I'ocyoapcmeennwiii Ynueepcumem
Chinara.mamedova.86 @mail.ru

Cunmesuposan HOBbIU peazeHm HA OCHOBE CANUYUTIOB020 ANbOE2UOd U CHeKmpopo-
MOMEMPUHECKUM MeMOOOM U3ZYUEHO KOMNIEKCO0Opazoeanue 3mo2o peazenma Ha meob(Il).
Hccneoosano ezaumooeticmeue meou(ll) ¢ 3-((E)-2-eudporcuben3unuoen)2udpo30Ho )y uHO0auH-2-
OoHOM 8 npucymcmeuu u omcymcmeuu ouanmunupunpenuimemana (JADPM) u 4-amuno-
aumunupuna. Ycmanoeneno, umo meos (Il) ¢ peacenmom obpaszyem okpauleHHble pA3HOIUSAHO-
Hble KOMNILEKCbL 8 NPUCYMCMEUU MPembux KOMnoHenmos. Onpedeneno onmumanibHoe YCiogue
Komnnekcoobpaszoeanus 0as bunapnozo komnaexca CuR- pH 4, 2=326 nm u ona pasnonuzano-
noix komniaekcoe CuR- JAOM u CuR-4-amunoanmunupun pH=3 A1=376 nm u pH=3 A=357 nm
coomeemcmeenno. Cocmas bunapnozo xomniexca 1:1, a 011 pazHOMUSAHOHBIX KOMNIEKCO8
1:2:1(CuR-4-amunoanmunupun), 1:2:2(CuR-JADM). Monspuvie xosg@uyuenmovt KOMNIEKCO8
CuR, CuR-/JADPM u CuR-4-amunoanmunupun 19500, 23250, 28500, coomeemcmeeHHo.

KaroueBsbie ciioBa: criekrpodoromerpudeckoe onpenenenue Menu(Il), kommiekcooo-
pa3oBaHus, KOHCTaHTA JUCCOLMAINH, 4-aMHUHOAHTHITUPUH, THAHTH()EHIIITHPHIMETaH

B nureparype u3BecTHO, uTO Ui (POTOMETPUUECKOTO OIpEACIICHUS
meau(Il) mpuMeHSIOTCST peakTHBBI, cojepkamue (PYHKIIMOHAIBHBIC TPYIIITHI
TaKUe KaK KEeTO-, €HOJ- TUJPOCUII- a30-TuaApa3oHo[1-4]. [ToatoMy cuHTE3 HO-
BbIX PEareHTOB COJEpKallluX OTMEUYEHHbIE (YHKUIHMOHAIbHBIE TPYNNbl H
W3YYCHHE UX aHATMTHYECKUX BO3MOXKHOCTEH, CYUUTACTCS aKTYaIbHBIM.

B nacTosmeit pabote Ha OCHOBE CAIUIIMIIOBOTO allbJETHa CHHTE3UPOBAH
3-((E)-2-runpokcuOeH3UIuICH )ruIPO30H0 ) MHI0IMH-2-0H (R) 1 u3ydeHo ero
KoMILTIekcooOpazoBanue ¢ Menpio(Il) B mpuCyTCTBUM M OTCYTCTBHE TPETHETO
KOMITOHEeHTa-1nanTuGenmmupuinmerana (JJADPM) u 4-aMHMHOaHTUITPUHA .

3KCHepHMeHTaJI]>Haﬂ qacThb
Pearent CUHTC3UPOBAH HAa OCHOBC CAIMIMWIIOBOIO aJIbACTHA, €TI0 COCTaB U
CTPOCHHUC YCTAHOBJICHBI MCTOAAMHU SBJICMCHTHOI'O aHallM3a U I/IK-CHGKTPOCKOHI/II/I.

CrpykrypHas popmyrna peareHra:
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Pearent xopomo pactBopuM B 3TaHose. Mcnons3oBamu 1:10° M sranoms-
HBII PacTBOp pEarcHra, 1:10” M BOJHO-3TaHOBHBIH pacTBOp AMAHTU(EHUIIH-
punmetana (JJAD®M) u 4-aMUHOAHTUTIMPUHA .

Hcxonnslii pactBop meau(Il) ¢ xoHneHTparmeit 1-10" M roroBmm pacTBo-
PEHHEM TOYHOM HABECKH YMCTOTO Meau B KoHIeHTpupoBaHHOM HCl pu HarpeBanumn
[5]. Paboune pacTBOpBI ¢ MeHbIIM conepkanreM Menu(Il) rorormm pazoaBieHueM
HCXOHOTO pacTBOpa C IUCTHUTMPOBAHHOW BOMOWM. It co3zmaHusi HEOOXOIMMOM
KUCJIOTHOCTH HCTIONIB30BAT aMMHUAYHO-alleTaTHble Oydeprbie pactBopsl (pH 3-11).
pH pactBopoB KOHTpOMpoBaM ¢ mnomonpio noHomepa M-130 co creknsiHHbIM
3MeKTposioM. ONTHYECKYIO TJIOTHOCTb PacTBOPOB M3MEPSUIM Ha CIIEKTPO(OTOMETpE
Lambda 40 (Perkin Elmer) u ¢otoxonopumerpe KOK 2 (/=1 cm). pH-meTpuueckoe
TUTPOBAHUE CMECH PEAreHTa U COJIEN COOTBETCTBYIOLIMX METAJJIOB IPOBOININ
U B BOJHO-3TaHOJIbHOM cpefe (1:3) ¢ yuerom monpaBku beiirca [ 5], mpu coot-
Homennn M:R=1:1. B kadecTBe HMCXOAHBIX COJEH METAJJIOB HCIOJIb30BAIU
CuCl,-2H,0, MnCl,-4H,0, CoSO4:7H,O, NiSO4 7H,0, CdNO;:-7H,0,
FeCl;-6H,O mapkn «x.4.». TUTpoBaHHE BOJHO-CIUPTOBBIX PACTBOPOB BEIH
npu 25°C. O06beM TUTPYEMBIX pacTBOpOB cocTaBisul 50 M ¢ coJlepKaHUEM
1-10* moms/n Me. HNoHHy0 cuily pacTBOpPOB MOIJIEPKUBAIA TMOCTOSHHOMN
(u=0,1 moms/m), BBeneHueM paccuntaHHbix KonmuecTB KCIl. B xauectBe THT-
paHTa ciryxui 1- 10> M pacTBOp €IKOro KaiHs, CBOOOAHOTO OT YIJIEKUCIIOTHI.
PacTBopbl nepeMenmBaiy ¢ MOMOLIbI0 MATHUTHOW MEIIANKHU C MPOMYCKaHUEM
azota. 3HaueHus pH nsmepsanu na nonomepe M-130, co crexnsiaabM (DCJI1-43-
07) u mpoTo4yHBIM XJI0p-cepeOpssHbiM (DBJI-1M3.1) anekTpomom.

Pe3ysabTarsl M UX 00Cy:KIeHHE
Jlist pacyeTa KOHCTAHT JUCCOLIMAIIMU peareHTa U KOHCTaHT yCTOMYUBOC-
TH KOMILUIEKCOB HMCTIOJb30BANIA alreOpandecKuii MeTo [5] U MeToJl HauMEHb-
mux kBaapaToB [7]. Pacuer K, peareHTOB Belu € HCIOJB30BAHUEM YypaB-
HEHUS
-1gKme=pH+Ig[HA]-Ig[A].

VYcranosneno, uto pK=9,48+0,03
JIyist onipeieieHusI KOHCTaHT YCTOMYMBOCTH KOMIUIEKCOB HCITOJIb30BAIN
ypaBHEHUE



rue, [R‘] paBHOBECHAs: KOHLEHTpALUs peareHTa, KOTOPYH HaXOIWIHA II0
dbopmye:

L enteo b lon Tk,
k-
X:MH

JIACC
I'me, C, =C,, npu M:R=1:1, a creneHp HEUTpanU3aLUH , — @;CR -001mmas
CR

KOHIICHTpAIMs MeTajljla B pacTBOPE.

Ha ocHoBaHumM 3KCIEpUMEHTAJIbHBIX JAaHHBIX YCTAHOBIIEHO, YTO BO
BCEX CIIy4asX KpUBBIC TUTPOBAHHS KOMIUICKCOB JIKAT HM)KE KPUBOM THUTPO-
BaHUs PeareHTa, 9YTO yKa3bIBaeT Ha MPOIECC KOMIUIEKCOOOPa30BaHMs B PaCTBO-
pe. Pe3yabpTaThl pacyeToB KOHCTAHT YCTOMYMBOCTH KOMITJIEKCOB MPEACTABICHBI
B TaOIHIIE.

Tabmumal
Jloropu(@pmMbl KOHCTAHT YCTOWYHUBOCTH UCCJIEI0BAHHBIX KOMILJIEKCOB
Me Fe™* Cu™ Ni** Co™ ca* Mn™* Zn™

IgK |9.23+0.04 |8.1240.05 |6.45+0.04 |6.24+£0.06 |5.75+0.06|5.35+0.05 |5.16+0,04

CpaBHEHHME KOHCTAHT YCTOMYMBOCTH (Tabnuia 1) KOMIIJIEKCOB METaJNIOB
MOKAa3bIBAET, UTO C BO3pAaCTaHUEM MOHHOTO Painyca HOHOB METAJIJIOB KOHCTaH-
Ta YCTOMYMBOCTH YMEHBIIAIOTCA. Y CTOMYMBOCTh KOMIUIEKCOB YMEHBIIIAETCS B
psmy Fe’*>Cu®*>Ni**> Co**> Cd**> Mn**> Zn**, 4ro moxTBepxiaer moxun-
HEHHOCTh 3aK0HY MpBuHra-BunssmMca.

N3ydenne 3aBUCUMOCTH KOMIUIEKCOOOPA30BaHUS OT KHCIOTHOCTH CPEJIbI
MOKa3aJio, YTO MaKCUMaJIbHBIN BbIX0 KomIuiekca CuR wabmomaercs mpu  pH
4 (Amax=326 HM), COOTBETCTBCHHO. A pearcHT UMEET MaKCHMyM CBETOIIOTIIO-
HMIEHUSA TIPH Apax=275 HM. MaKCHMyM CBETOIOTJIOIIEHHsT KOMILUIEKCOB (pHUCY-
HOK 1.) paBHO: A=376 M (CuR-JJAD®M), A=357 um (CuR-4-aMHHOAHTHITH-
pHUHA), COOTBETCTBEHHO (PUCYHOK 1).

HccnenoBaHHbIC TH KOMIUICKCHBIE COSAMHEHUS 00pa3yloTCs cpa3y TMoc-
Jie CMEUIMBAHUSI paCTBOPOB KOMIIOHEHTOB. COOTHOIIIEHHE PEArUPYIOMINX KOM-
MMOHEHTOB B KOMILIEKCAX YCTAHOBJIICHO METOJAaMH H30MOJISIPHBIX CEpUi, OTHO-
cutenbHOrO BhIXxOna Crapuka-bapOanens, ciaBura paBHoBecus. Bce MeToIbI
nokaszaiu, 4ro cootHomeHne komrnoHeHToB Cu(Il)-R B OMHApHBIX KOMILIEK-
cax paBHo l:1, a B pasHomuranaseix komiuiekcax Cu(Il)-R-JADOM=1:2:2,
Cu(Il)-R-4-amunoantunupuna=1:2:1. Momnsapabie KO3()PHUITMEHTH CBETOIOT-
JIOIIEHUS] KOMIUIEKCOB BBIUMCIIEHBI U3 KPUBBIX HACHIIIEHUS [7]. Y CTaHOBJIECHBI
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WHTEPBaJIbl KOHIICHTPAILIUH, T/Ie coOmoaaeTcs 3akoH bepa (Tabnuia 2).

08 1 ) 4
06 1
0.1 4

02

0

250 300 350 100 A

Puc.1.CriekTpbl MOTJIONICHUS PacTBOpa peareHra u ero KoMruiekcoB ¢ menpio(Il) B
MIPUCYTCTBUU U O0TCyTcTBUE JIADPM U 4-aMUHOAHTUITUPHHA MTPU ONTUMAITEHOM
3Ha4eHHH PH COOTBETCTBYIOIINX CHCTEM.
1R, 2Cu-R, 3CuR-JADM, 4CuR-4-aMUHOAHTUITUPUH

Tabnuma 2
OcHoBHbIe GoTOMEeTPUYECKHE XapaKTepucTukn koMmiiekcoB meau (1I)
Kommnexe pH \ £ Cocrasn TTogunnenue
max ° MeR
K-COB 3akoHy bepa,
HM
MKT/MJT
CuR 4 326 19500 1:1 0,256-1,536
CuR-JADM 3 376 23250 1:2:2 0,128-1,536
CuR-4-amMuHOaHTHUIIMPUH 3 357 28500 1:2:1 0,128-2,048
Wzonntpozonponuode- 10 390 5826 1:2 0.5-6.0
HOH THOCeMHKapOa3oH [8]
2-[4xnopo-2-meT - - 8459.8 - 0.5-30
okcugennnazol-4,5-
i eHnt- nmuaaszon [9]

N3ydyeHo BIUsSHUE MOCTOPOHHUX MOHOB M MACKUPYIOIIMX BEIISCTB Ha
dboTomerpuueckoe onpenencHue meau (II) B Buge OMHAPHBIX ¥ CMEIIAHHOJIH-
TaHJIHBIX KOMIUIEKCOB. CpaBHHUTENbHAS M30MPATETHHOCTh CUCTEM MPHUBEICHA
B TaOnuIte 3.

N3ydyenne BAusHUE MOCTOPOHHUX MOHOB M MAaCKHUPYIOIIUX BEUIECTB Ha
dboTomerpuueckoe omnpenencaue meau (II) B Bupe OMHAPHOTO W CMEMIAHHO-
JUTAHTHOTO KOMILJIEKCOB TOKA3aJI0, YTO B MPUCYTCTBUH TUAHTH()CHIITUPUII-
Merana (JJA®PM) u 4-aMHHOAHTHNHPHUHA YBEIMYUBACTCS HU30MPATEIHHOCTH
peakuuu. Onpenenenuto meaun ¢ R 3amerno Biuser Fe(Ill). Tlpu cpaBHeHun
n30UpaTeIbHOCTH peareHToB i onpeaenenus menu (I1) n3BecTHBIX U3 JIUTE-
parypsl [8, 9] u pearenra 3-((E)-2-ruapoxcuOeH3nIMIeH) THAPO30HO) UHJIO-
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JIMH-2-0HOM BUJIHO, YTO CUHTE€3MPOBAHHBIA HAMH peareHT U30UpaTesieH B MpH-
CYTCTBHM M OTCYTCTBMM AuaHTHU(eHunnupuiMeTana (JJADM) u 4-amuHoaH-
TUnpuHa. /laHHble 10 N30UPATENBHOCTH AAI0T BO3MOXKHOCTb IPUMEHUTH Pa3-
paboTannyo MeToauKy poToMeTpuueckoro onpeneneHus meau(Il) B Buge pas-
HOJIMTAQH/IHBIX KOMIIJIEKCOB IJIsl OINPENEJIEHUSI €r0 MUKPOKOJIMYECTB B CIIOXK-
HBIX 00BEKTaX.

Tabmuma 3
JdomycTuMble COOTHOLIEHUS MOCTOPOHHUX HOHOB K Meau (II) mpu ero
omnpeeJieHMU B BU/I€ OTHOPOIHO- M CMEIIAHHOJIUTAHIHbIX KOMILIEKCOB
(morpemHocTb 5%)

IMocToponHue CuR CuR- CuR-4- W3onuTpOo3onponmropeHoH
HOHBI HADM | amunoanmunupur | tHocemukap6a3oH [8]
Na(I) * * * 10
K@) * * * 10
Mg(II) 188 188 188
Ca(Il) * * * 10
Zn(1I) 102 | 406 508 0,1
Cddn 175 | 553 929 5
Co(II) 0,09 |9 277 MeIlaeT
Ni(IT) 46 92 138
Mn(I) 86 258 344 0,5
Fe(I1I) 0,09 | memaer | memaer 1
Cr(I1T) 325 | 325 406
V(V) 80 239 319 5
W(VI) 150 | 288 863
Mo(VI) 550 | 750 750
F 273 | 273 547 20
Jlumonnas kucnora | 1500 | 1500 1500 20
BunHas kuciora 1172 | 1172 1172
MoueBuna 469 | 469 938

*He wmermmaer

Onpenesienne Meau B CIJIaBaxX Ha ajJlOMUHHeBOW ocHoBe. HaBecky
o6pasia crmaBa' 1 T pacTBOPSIOT B YAIIKE H3 CTEKIOYIIEPOAa B CMECH 2 MII
HF+6 M HCI+2 mn HNO3s+10 M H,O. Tlonydennyio nmacty oOpabaThiBarOT
tpu paza 3-4 ma HNO;s nmpu 60-70 °C go nomnnoi orronku HF. Ocagok
pacTBOPSAIOT B BOJIE, PUIBTPYIOT, MEPEBOJAT B KOJIOY BMECTUMOCThIO 50 M1 1
pa36aBnsoT Bofoi 10 MeTku. [lomyueHHsIit pacTBop (1Mmi1) BBOIST B KOJIOY
BMECTUMOCTBIO 25 M, goGasimsior 3 v 1-10° M pactBopa R, 1 mn 1-110' M
pactBopa NH4F paz6asmsitor 10 metku OydepusiM pactBopoM (pH=3). Ontuyec-
KYIO TJIOTHOCTB PacTBOPOB m3MepsitoT Ha nproope KDK-2 mpu A= 440 um Ha hone
KOHTPOJILHOTO ONBITA B KIOBETE C TOJIIMHOW MOTJIOMIAIOIIEro cBet ciost 1 = 1
cM. PesynbTaThl ompeneneHus MU B aTIOMHHHUEBBIX CILJIaBaX MPHUBEICHBI B
tabnure 4.
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Tabmuma 4
Pe3yabTaThl onpenesenuss Meau
B AJIIOMUHMEBBIX ciiaBax (n=3; p=0,95)

CraHmapTHEIN oOpaserr Copnepxanue Cu mo DoTOMETPUIECKUT METO

CIlTaBa nacropry,”o Xy, MKT/MIT Haiineno, %
*A 195-3 0,14 1,11 0,14 +£0,002
**A 195-4 0,11 0,85 0,11 £0.002
***A 195-5 0,04 0,33 0,04 0,003

Cocrasn CHHaBaI‘%Z *A 195-3-11,3 Si; 0,3 Mn; 0,6 Fe; 0,23 Zn; 0,14 Cu; 0,08 Ti; 0,17 Mg; Al
oct. ; **A 195-4-12,3 Si; 0,13 Mn; 0,9 Fe; 0,3 Zn; 0,11 Cu; 0,2 Ti; 0,12 Mg; Al ocr.; *¥**A
195-5-13,2 Si; 0,08 Mn; 1,1 Fe; 0,38 Zn; 0,04 Cu; 0,4 Ti; 0,09 Mg; Al oct.
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MISIN(II) SPEKTROFOTOMETRIK TOYINi UCUN
3-((E)-2-HIDROKSIBENZILiDEN)HIDROZONO)
INDOLIN -2-ON-un TOTBIQi

C.A.MOMMODOVA
XULASO

Salisil aldehidi osasinda yeni reagent sintez edilmis vo onun mislo(Il) kompleks-
omologatirmoasi spektrofotometrik metodla todqiq edilmisdir. Misin(Il) 3-((E)-2-hidroksiben-
ziliden)hidrozono)indolin-2-onla 4-aminoantipirin vo diantipirilfenilmetan istirakinda komp-
leksomoalogotirmasi tadqiq edilmisdir. Miioyyon olunmusdur ki, mis(II) ii¢lincii komponentlor
istirakinda reagentlo rangli miixtolifliqgandli komplekslor amalo gatirir. Kompleksamoalogalmo-
nin optimal soraiti 6yronilmigdir:binar komplekslor ticiin CuR pH 4, A=326 nm, miixtalifli-
gqandli komplekslor iigiin iso uygun olaragq, CuR-DAFM va CuR-4-aminoantipirin pH=3,
A=376 nm va pH=3, A=357 nm-dir. Komplekslorin molyar udma amsali CuR, CuR-DAFM va
CuR-4-aminoantipirin i¢lin uygun olaraq 19500, 23250, 28500 barabordir.

Acgar sozlor: Misin(Il) spektrofotometrik toyini, dissosasiya sabiti, kompleksomalo-
golma, 4-aminoantipirin, diantipirilfenilmetan

3 - ((E) -2-HYDROXYBENZYLIDENE) HYDROZONE) INDOLINE-2-ONE
AS A REAGENT FOR THE SPECTROPHOTOMETRIC DETERMINATION
OF COPPER (1II)

Ch.A.MAMMADOVA
SUMMARY

A new reagent has been synthesized on the base of salicylic aldehyde and a complex
formation of this reagent with iron (III) has been studied. Interaction of this reagent has been
investigated with 3 - ((E) -2-hydroxybenzylidene) hydrazone) indoline- 2-one with copper(Il)
in presence and absence of diantipyrilphenilmethane (DAPM) and 4-aminoantipyrine. It was
established that copper (II) ions form colored mixed ligand complexes with this reagent in
presence of these third components. There has been established optimum conditions of
complexformation : CuR pH 4, A=326 nm, CuR-DAPM and CuR-4- aminoantipyrine pH=3,
A=376 nm and pH=3, A=357 nm respectively. Molar absorptions of the complexes are 19500,
23250 and 28500 respectively.

Key words: spectrophotometric study of copper (II), complex formation, constant
dissociation, 4-aminoantipyrine, diantipyrilphenilmethane

Hocmynuna 6 pedakyuro: 06.03.2017 .
IHoonucano k newamu: 26.09.2017 2.
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AZORBAYCAN FLORASINDA Dianthus L. CINSININ Fimbriati (Boiss)
F.N.Williams SEKSiYASI NOVLORI
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P.X.QARAXANI, A.E.OKBOROVA
samire.nuriyeva.73@mail.ru

Qoranfil cinsi noviarinin aparilan tadqgiqatlar naticasinda Azarbaycamn biitiin arazi-
larinda yayildigi miiayyan edilmisdir. Todgiqatlar naticasinda cinsin taksonomik tarkibi aras-
dirtlmis va yeni torkib, hamginin yeni seksiyalar miiayyan olunmusdur. Bu seksiyalardan biri
Fimbriati (Boiss.) F.N.Williams seksiyasidir.

Acar sozlar: qoronfil, subalp, seksiya, fasilo

Azorbaycanin arandan baslamis yiiksok dag qursagina godor ¢omon vo
qayaliglarinda, megalords, kolluglarda Qaronfil (Dianthus L.) cinsinin novlari
yayillmigdir. “Dianthus” yunan ilahasi Diananin adindan gotiiriilmiisdiir. Qoron-
filgigaklilor fasilasinda qoronfil ndv sayma gors iri cinslordon hesab edilir.
Diinyanin bir ¢ox orazilorindo genis yayilmis Qaranfil cinsino daha ¢ox Araliq
donizi 6lkalarindo rast golinir.

Coxcildli Azarbaycan florasinda Qoronfil (Dianthus L.) cinsi 1.I. Karya-
gin torofindon Oyronilmisdir [2]. Bildiyimiz kimi, cinsin torkibinds 23 noviin
oldugu miioyyon olunmusdur. Lakin uzun bir dovr kecdiyi ii¢lin cinsin tak-
sonomik tarkibinin yeniden arasdirilmasi qarstya moqsad qoyulmusdur. Azor-
baycan orazisindo edilon ekspedisiyalar zaman1 yigilan herbari materiallarinin
toyini vo AMEA Botanika institutunun Herbari fondunda saxlanilan herbari
materiallarinin arasdirilmasi, eloco do odobiyyat materiallarinin dyronilmasi
cinsin nov torkibina yenidon baxilmasina asas verir.

Material vo metodika. Qoronfil cinsino aid materiallar 2013-2016-c1
illords Azarbaycanin miixtalif botaniki — cografi rayonlarindan toplanib. Tadqi-
gat obyekti olaraq y1g1lmis vo AMEA Botanika institutunun Herbari fondunda
olan herbari materiallarindan istifado olunmusdur. Todqiqatin yerino yetirilmo-
sindo miigayisali morfoloji, sistematik, ekoloji, cografi metodlardan istifado
olunmusdur.

Natica. Taksonomik torkibdo edilon doyisikliklorin noticasi olaraq miioy-
yan etmisik ki, cins 7 seksiyada toplanmis 27 név vo 4 yarim ndvden ibaratdir.
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Bu névlordon 2-si (D.barbatus L. vo D.chinensis L.) madoni, galanlar1 yabani
novlordir [3]. Seksiyalarin nov torkibino osason on boyiik seksiya Dianthus
miioyyon olunmusdur. Cinsin torkibindo 2-ci ¢oxnévlii seksiyalardan biri
Fimbriati (Boiss.) F.N.Williams seksiyasidir. Bu seksiyaya daxil olan novlor-
don (7ndv, 3 yarimnov) 3 ndv vo 3 yarimndv Azorbaycan florasi iigiin yeni
olan novlardir. Bu novlor adabiyyat materiallar1 vo herbari materiallarinin to-
yininod asason miioyyon olunmusdur.
Sect. Fimbriati (Boiss.) F.N. Williams[1]
1. D.libanotis Labill.
2. D.crinitus Sm.
3. D.crossopetalus (Fenzl ex Boiss) Grossh.
4. D.orientalis Adams.
5. D.martuniensis M.Kuzmina
6. D.jacobsii Rech.
7. D.agrostolepis Rech.
3 yarimnov: 1. D.orientalis Adams subsp.orientalis
2. D.orientalis Adams subsp. aphanoneurus Rech.
3. D.orientalis Adams subsp. nassireddini (Stapf) Rech.

D.libanotis Labill. — Livan goronfili, 1791, lcon.P1.Syr.1:14. Livandan
tasvir edilib. Azorbaycanda Nax¢ivan arazisindo, asagl vo orta dag qursaginda
yayilmisdir. Dasli yamaclarda bitir. Iyul — avqust aylarinda ¢igok acir.

D.crinitus Sm.Act.Soc. Linn.Lond. II (1794) 300. — Kilkali goronfil. Er-
monistandan tosvir edilib. Talis orazisindo yayilmisdir. 2500 m-o godor hiin-
diirliiyii olan yiiksok dag qursaginda, subalp qursaqda qayaliqlarda, dash gilli
quru yamaclarda bitir. BQ (Quba) BQ (sorq) BQ (gorb), KQ (morkozi) KQ
(simal), Nax. dag, Diabar rast golinir.

D.crossopetalis (Fenzl ex Boiss) Grossh.Pl.exs Pers. bor (nom.nud) —
moxmarlogakli goranfil. Simali Irandan tesvir olunub. Nax.diizon, Diab. asag
vo orta dag qursaginda quru dash yamaclarda yayilmisdir. VI — VII ¢i¢ok agir.

D.orientalis Ad.in Web.et Mohr, Beitr, 154 (1805) — Sorq qoronfili.
Giirciistandan tosvir olunub. KQ (simal) KQ (morkozi), Nax.dag, Diab. rast
galinir. VI — VIII ¢igak acir [4]. Bu nov Nax¢ivanin Qirmizi kitabina daxildir.
“Tohliikali hoddo yaxin olanlar” kateqoriyasina aiddir — NT. Nax.MR — nin
Sahbuz rayonu orazisinds (Keg¢oaldag vo Salvarti dag) Ordubad rayonunun Bist
vo Nosirvaz kondlori otrafinda, subalp qursaqlarda, gaya yariglarinda, tokiin-
tillor vo quru dagh yamaclarda bitir (sokil 1).

D.agrostolepis Rech. £.1983, P1.Syst.Evol.142:246 — Lonkorandan tos-
vir olunub. Lonkoran dag. Sindan qalasindan, orta dag qursaginda dasl ¢inqilli
torpaglarda bitir. VI-VII -ci ayda ¢icok agir.

D.jacobsii Rech. F.1983, P1.Syst.Evol.142:243 — Yakobs goranfili. Nax-
civan dag. orta dag qursagindan yiiksok dag qursagina godor (1200-1400m)
olan orazilords otlu yamaclarda bitir. VII ayda ¢i¢ok agir.

D.martuniensis M.Kuzmina 1996. bor.xyps. 81,8:81.
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BH/IbI CEKIIUHU Fimbriati (Boiss) F.N.\lVilliams
POJA T'BO3/IUKA BO ®JIOPE ABEPBANT’KAHA

C.H.HYPHEBA, 3.1:x. MAMEJIOBA, I1.X.I'APAXAHU, A.E.AKITEPOBA
PE3IOME

B pesynbraTe aHanm3a MpOBEICHHBIX HCCIICIOBAaHUI BUAOB pona ['Bo3auka ObLIO yc-
TAHOBJICHO pACIPOCTpaHEHWE WX MO Bcell Teppuropuu AsepOaiimkana. I[lo pesynbraTam
HCCIEeI0BAaHUI U3YyUYeH HOBBIM TAKCOHOMHUYECKHM COCTaB, a TAK)XKE BBISBIIEHBI HOBBIE CEKIUU.
OpHa u3 takux cexkuuii Fimbriati (Boiss) F.N.Williams.

KioueBble c10Ba: rBo3AnKa, Cy0aabuiicKuil, CEKIHs, CEMENCTBa

SPECIES OF THE sec. Fimbriati (Boiss) F.N.Williams
of Dianthus L. GENUS IN AZERBAIJAN

S.N.NURIYEVA, Z.J. MAMMADOVA, P.Kh.GARAKHANI, A.E.AKBAROVA
SUMMARY
At the end of our research we identified that the genus Dianthus L. is widespread in all
the regions of Azerbaijan. Based on the conclusion of the research, a new content of the genus
was studied and new sections were revealed. One of this sections is Fimbriati (Boiss)
F.N.Williams.

Key words: pink, subalpine, section, family

Redaksiyaya daxil oldu: 10.04.2017-ci il
Capa imzalandi: 26.09.2017-ci il
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MAYA GOBOLOKLORI VASITOSILO METAL
NANOHISSOCIKLORIN ALINMASI VO TOTBIQi

H.C.BOZKURT, M.M.COF9ROYV, X.Q.Q9NBIROV
Baki Dovlat Universiteti
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Bu icmal maqala metal nanohissaciklarin maya gobalaklori vasitasilo alinmasina hasr
olunub. Elmi arasdirmalar naticasindo malum olmugdur ki, maya gobaloklarindan istifado et-
makla giimiig, qizil, sink, kadmium, selen, titan va platin kimi metal nanohissaciklorin sintezini
hayata kegcirmak miimkiindiir. Elmi manbalora asasan Schizosaccharomyces pombe gobalayi
uzunsov formali, 1-1,5 nm 6l¢iilii, Saccharomyces cerevisiae VKM Y-1173 stami sferik formali,
19 — 108 nm olgiilii, Candida utilis 22 stamu sferik formali, 20 — 80 nm 6l¢iilii, C.glabrata Ied9
stam sferik formali, 12-90 nm olgiilii, C.diversa JAlstami uzunsov formali, 92,8 nm olgiilii,
Candida albicans ATCC SC5314 stami sferik formali, 3-60 nm 6lgiilii va Baki Déviat Uni-
versitetinin Mikrobiologiya kafedrasinin kulturalar kolleksiyasindan gétiitiilmiis Candida ma-
cedoniensis BDU — MI44 stami dairavi formali, 14-23 nm él¢iilii, Candida guilliermondii BDU
— 217 stamu sferik formali, 34,2-37,5 nm ol¢iilii, Saccharomyces cerevisiae BDU — XR1 stami
dairavi formal, 17-22 nm olgiilii giimiis nanohissaciklor amala gatirmak qabiliyyatino malik-
dirlar.

Acar sozlor: maya goboloklori, biosintez, metal nanohissociklor, Candida cinsli maya
gobaloklori, Saccharomyces cinsli maya gobaloklori.

Metal nanohissaciklori elm, texnika vo sonayenin miixtolif saholorindo
totbigino imkan veran unikal xassoloro malikdirlor. Bu hissaciklorin xassolori
eyni atomlar vo molekullardan toekil olunmue makroskopik cisimlorin xasso-
larindan shomiyyatli deracads forqlonir. Bels ki, makroskopik cisimlor 6z 6l¢ii-
lorindon asili olmayaraq sabit fiziki xassoloro malik olsalar da, nanodlgiilii his-
sociklordo Olciidon asili olaraq xassolorin doyismasi hallari miisahido olunur.
Miioyyon olunmusdur ki, nanohissaciklorin maraqli vo bozon do gozlonilmoz
dorocodo geyri-adi xassolori onlarin 6lgiilorinin nanodlgiiys yaxinlasmasindan
va sothinds atomlarin faizla nisbatindon asilidir [3, 33, 42].

Oz formalarina géro nanohissaciklor miixtalif olurlar vo bu baximdan tos-
niflogdirilirlor. Bu formalar spontan sokildo kristallografik strukturun boyiimo-
sindon asili olaraq yaranir. Skanedici elektron mikroskopu vasitasilo aparilan
miisahidalor naticasindo bu hissaciklorin sferik, ¢ubuq, ulduz, sap, kiip9, iicbu-

34



caq, altibucaq vo digor formalarda oldugu miioyyon edilmsdir. Homg¢inin
miioyyan edilib ki, sferik formali nanohissaciklor ticbucaq va altibucaqli nano-
hissociklora nisboton daha kigik olurlar [3, 5].

Metal nanohissaciklorin elektron vo optiki xassalari onlarin 6l¢ii vo for-
masindan ohomiyyatli doracads asili oldugu ti¢iin, bu hissaciklorin 6l¢ii vo for-
masina nozarat olunmasi miihiim shomiyyat kasb edir. Miioyyan edilmisdir ki,
mikroorganizmlorin tipi, mikrob hiiceyralorinin boyiimo fazasi, orta Slgiisii,
sintez soraiti, miihit tursulugu, substrat gatiligi, temperatur, reaksiya miiddoti
vo nisanlanmamis ionlarin alava edilmasi nanohissaciklarin sintezina, onlarin
Ol¢ii vo monodispersliying tosir gdstoron osas amillordir [2, 5]. Askar olunmus-
dur ki, daha asag1 temperaturda daha boyiik 6l¢iilii nanohissaciklor omolo gol-
diyi halda, temperaturun artmasi ils dl¢iiniin kicilmasi bas verir. Bels ki, otaq
temperaturunda sintez edilon nanohissacikler 30 — 50 nm oldugu halda, 60°C
vo daha yiiksok temperaturda sintez olunanlarin dlgiilori 15 nm-o qodor azalir
[3,10]. Turs miihitlo miigayisodo golovi miihitdo mikroblar vasitasilo daha ¢ox
nanohissacik sintez olunur. Lakin tursuluq pH 10-dan ¢ox oldugda adoton hii-
ceyra Olimii bag verir. Eyni zamanda nanokristallarin formalagmasinin hiicey-
ronin boyiima fazasindan asili olmasi da miisyyan edilmisdir. Masolon, miiay-
yon olub ki, Escherichia coli bakteriyasinda logarifmik faza ilo miigayisodo
stasionar fazada inkisaf zaman1 nanohissaciklorin sintez olunmasi1 20 dofo daha
artiq bas verir. Nanohissaciklorin sintezi zamani rongin formalasmasi asason
nanohissaciklorin sothi plazmon rezonans xassosi ilo olagodardir. Masalon,
glimiis nanohissaciklorin sintezi zamani mohlulun ronginin agiq saridan tiind
gohvayiya qgodor, qizil nanohissociklorin sintezi zamani iso agiq qirmizidan
tiind qirmiziya vo hotta garaya qodor doyismosi miisahido olunur [7, 23, 32].

Nanohissaciklorin sintezi iiglin fiziki, kimyavi va bioloji iisullardan istifado
edilir. Metal nanohissociklorin kimyovi tisullar vasitasilo sintezi zamani adoton
otraf miihit ticlin tohliikali olan zoharli kimyavi maddslor xaric ola bilir. Bu
tisulla glimiis nanohissaciklorin ugurla sintez edilmosino baxmayaraq, onlar1
aqlomerasiyaya qars1 qorumaq ti¢lin stabilizatorlardan istifads tolob olunur.
Bundan olavo, bu iisullar adaton iqtisadi cohatdon somarali olmur [9, 11, 15,
20. 25].

Nanohissaciklorin biosintezi iigiin ehtiyacin artmasi fiziki vo kimyovi
proseslarin do giymatini artirir. Nanohissaciklor yalniz antropogen, yeni fiziki
vo kimyovi yolla deyil, eloco do miixtolif orqanizmlor (bakteriya, gobalok vo
bitkilar) vasitasilo alina bilir. Bu iisulda mahlulda metal ionlar1 canli orqanizm-
lorin enzimlori vasitasilo reduksiya olunur vo nanohissacik amolo golir [12, 38].

Beloalikla, nanohissaciklorin sintezi iiciin somarali yollarin axtarisinda
todqgiqgatcilar miixtalif orqanizmlorden istifadoyo calisirlar. ilk avval bakteriya-
lardan nanohissaciklorin sintezino vo daha sonra goboloklordon, aktinomiset-
lordon, son dovrlords iso bitkilordon istifadoys nail olmusglar [1, 22].

Son 10 il arzinds nanodl¢iilii hissaciklarin, xiisusilo do miixtalif metal
nanohissaciklorin 6yronilmosino maraq shomiyyatli dorocods artmisdir. Bu da

35



ilk novbado nanohissociklorin 6z makroskopik alternativlori ilo miigayisado
daha giiclii xassolora malik olmasi ilo olagadardir [17, 40].

Bugiinkii giindo nanohissociklor, xiisusilo giimiis nanohissociklori anti-
biotiklorin alternativi olaraq mikrobun inkisafinin inhibirlogdirmasi vo mikrob
infeksiyalar1 ilo miibarizo aparilmasi {i¢lin potensial monbo rolunu oynayirlar.
Son zamanlar aparilan todqiqat islori noticesindo bir sira nanoquruluslu
materiallarin bakteriosid xassoloro malik oldugu askar edilmisdir [28].

Nanohissaciklor tibbi diaqnostika vo miialicads, derman preparatlarinin
dastyicilart kimi, kosmetikada, boyaq maddoslorinin alinmasinda, orzaq moh-
sullarinin istehsalinda vo qablasdirilmasinda, mohsullarin daginmasinda, neftgi-
xarma sonayesindo, kond tosorriifati vo nohayot, otraf miihitin qorunmasinda
genis totbiq olunur [29, 18, 38 ].

Nocib metal nanohissaciklor elektronika, mikroskop, biotibbi vo tekstil
kimi miixtolif sahalords ¢oxsayli totbiqo malikdir [36].

Nanohissaciklorin fotokatalitik aktivliyi kiromitlorin, pancaoralorin vo du-
man sleyhino masin giizgiilorinin istehsali ii¢lin istifado edilmisdir. Titan nano-
hissociklorinin 6z-6ziino ya da ultrabondvsoyi stialarla isiglanmasi ilo oldo olu-
nan yiiksok reaktivliyi filtrlords bakteriosid mogsadls istifads olunmusdur [3,
6].

Glimiis nanohissociklorlo modifikasiya olunan bu parcalar 6z-0ziinii
dezinfeksiya edir. Xostolik torodon virus vo bakteriyalar onlara “0yroso” bilmir.
Nanohissaciklor yuyulma zamani pargadan ayrilmirlar vo onlarin effektv tosir-
etmo miiddati 6 aydan ¢cox ¢okir [7, 14].

Cirkab sular1 patogenlordon qorumaq vo onlarin omolo gotirdiyi pis qo-
xunun garsisini almagq, otraf miihiti onlarin tosirindon qorumaq ii¢iin nanoma-
teriallardan, xiisusilo glimiis nanohissociklordon istifads olunur [7].

Son zamanlar miasir nanotexnologiyanin nailiyyatlorindo yiiksok bak-
terisid vo katalitik xassolora malik olan glimiis nanostrukturlu somarali filtr ele-
mentlorindon istifado olunur. Qida sonayesinin tullant1 sularin1 maya gobolok-
lori ilo tomizlonmasi an ohomiyyatli texnoloji problemlorden biridir. Ovvaller
istifado olunan filtrlor tez siradan ¢ixir vo yenidon barpa olunmasi tolob olu-
nurdu. Filtr elementlorinin duzlar vo ya giimiis ionlarinin komplekslarilo mo-
difikasiyasi filtrlorin desorbsiyasi vo adsorbentlorin biosid aktivliyinin azalmasi
ilo moahdudlasir [19, 26, 30, 35].

Nanohissaciklorin mikroorganizmlor vasitosilo alinmasi oan somarali iisul-
lardir. Bu moagsadlos kif gobaloklori, bakteriyalar, aktinomisetlor vo maya gobo-
loklori istifado olunur. Maya goboloklorinin gida sonayesinin miixtolif saholo-
rinds tatbiq olunur. Malumdur ki, Saccharomyces cinsli maya gobaloklori moi-
sotdo, ¢orokbisirmado, pivo vo sorab istehsalinda genis totbiq olunur. Bu maya
gobalayi gadim dovrlardan bari qidamizin tarkib hissasinden biridir [4, 8].

Beloliklo, maya goboloklori qodim dovrlordon bori insanlara xidmaot et-
misdir vo bugiin do etmokdodir. Buna goéro do maya goboloklori vasitasilo na-
nohissociklorin alinmasi texnoloji prosesdo ¢alisan insanlar ii¢iin tam ziyan-
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sizdir. Lakin maya gdboloklorinin nanohissaciklor omolo gotira bilmosino aid
molumatlar ¢cox mahdud saydadir.

Corok mayast Saccharomyces cerevisiae VKM Y-1173-don glimiis nano-
hissaciklorin hiiceyroxarici sintezi hoyata kegirilmisdir. Giimiis nitrat ilo ¢orok
mayasi hiiceyralorinin inkubasiyasi zamani mohlulun tursulugu 8,0-don yuxari
oldugu zaman gilimiis nanohissaciklor 2 doqigs arzindos sintez edilo bilir [6].

Saccharomyces cerevisiae VKM Y-1173 torofindon ifraz olunan meta-
bolizm mohsullar1 sintez olunmus giimiis nanohissaciklori {i¢iin stabilizator
kimi istifado olunmusdur. Saccharomyces cerevisiae — nin sintez etdiyi giimiis
nanohissaciklor fiziki vo kimyavi xassolarine gora tibbi va bioloji totbiq saha-
lorindo boyiik potensiala malik ola bilir [30, 42]. Belo ki, sintez olunmus gii-
miis nanohissociklor Pseudomonas aeruginosa, Klebsiella pneumoniae qarsi
giiclii antibakterial tosir, Staphylococcus aureus va Streptococcus pyogenes
qgars1 is9 orta tosir gostormisdir [25, 32].

Saccharomyces cerevisiae VKM Y-1173 vasitasilo sintez olunmus biogen
giimiis nanohissaciklorin metilen gdyii boyasi ilo fotokatalitik aktivlik gostor-
diyi molum olmusdur. Fotokatalitik todqigatin naticosindo iso bu biogen giimiis
nanohissociklorin giinog siialarinin altinda metilen gdyiinii azaltmaq xiisusiy-
yotino malik oldugu askarlanmigdir. Beloaliklo, onlarin bu xiisusiyyatindon isti-
fado etmoklo toxuculuq sonayesinda vo su tomizlayici qurgularda totbiq
etmoyin miimkiinliiyli geyd olunur [24,42].

Maya gobaloklarinin dordds bir hissesini Candida cinsind maxsus olan
heterogen goboaloklor toskil edir. Candida cinsli maya goboloklori gida sonaye-
sindo, bioloji aktiv maddslorin sintezinda, yiiksok keyfiyyatli yem ziilalinin
alinmasinda, biotexnologiyada, biomateriallarin istehsalinda genis istifads olu-
nur [25, 26].

Lakin maya goboloklorinin, xiisusilo Candida cinsinin ndvlaorinin nano-
hissaciklar amolo gotira bilmasine aid molumatlar mahdud saydadir. Son illards
miixtolif alimlorin apardigi todgiqgatlarda molum olmusdur ki, mikroorqanizm-
lor arasinda bu gobaloklor Ag, Au, ZnS, CdS vo AgS kimi miixtalif qeyri —
tizvi nanohissaciklori sintez eds bilirlar [5, 32].

K. Das vo P. Thiagarajan 6l¢iilori 60 — 80 nm olan qizil nanohissaciklorin
Candida albicans ATCC SC5314 torofindon asan, iqtisadi cohotdon sorfali vo
ekoloji tomiz biosintezini hoyata kecirmislor [26, 34].

A. Hassan vo basqalan torofindon Candida albicans ATCC SC5314 sta-
mindan sferik formali 3 — 60 nm 6l¢iilii glimiis nanohissaciklorin hiiceyradaxili
yolla sintez edildiyini miioyyon etmislor. Maya goboloyi hiiceyralorinin glimiis
nitrat duzu ilo inkubasiyasi zamani bu hiiceyralorin hidrogenaza va nitratre-
duktaza enzimlorinin tosirilo giimiis nanohissaciklorin amolo golmosi miioyyon
olunmusdur [13].

Gilimiis nanohissaciklorinin hiiceyroxarici biosintezi Candida utilis 22
stami vasitosilo do Oyronilmisdir. Bu zaman maya gobaloyi hiiceyralorinin sek-
resiya etdiyi enzimlorin katalitik tosiri noticosindo glimiis ionlar1 20-80 nm
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olciilii giimiis nanohissaciklora qador reduksiya olunmusdur. Oyronilmisdir ki,
noviin hiiceyroxarici aktivliyo malik olmasi hesabina oldo olunan enzimlor hom
boyiik miqdarda, hom do tomiz halda olub, digor hiiceyro ziilallar1 ilo oslagoli
deyildir. Eyni zamanda bu enzimlar hiiceyradon filtr vasitasilo siizma yolu ilo
asanligla ayrila vo glimiis nanohissociklorin sintezi {iciin istifado oluna bilor.
Bu noviin sintez etdiyi glimiis nanohissociklorin insan patogenlorino giiclii
antibakterial aktivlik gostordiyi malum olmusdur [8, 39].

Kadmium ionlarmin Candida glabrata Icd9 stamma tosiri noticasindo
sferik formal1 12 — 90 nm 6lciilii kadmium nanohissaciklori amolo golir. Toru-
lopsis cinsinin ndvlarinin hiiceyradaxili sulfid nanohissaciklori sintez etmasi do
molumdur. Schizosaccharomyces pombe maya goboloyi hiiceyradaxilindo kad-
mium sulfid omolo gotirmoys qadirdir. Pichia capsulata giimiis nanohissacik-
lorin on mohsuldar istehsal¢isi, Rhodosporidium diobovatum gobaloyi 2 — 5 nm
oOl¢iilii hiiceyradaxili sulfid nanohissaciklorin sabit istehsalgisi sayilir [20, 27,
41].

Candida diversa JAIstami vasitosilo uzunsov formali 92,8 nm 6lgiilii gii-
miis vo sink oksid nanohissaciklori sintez edilmisdir. Bioloji sintez vasitosilo
olds olunan giimiis vo sinkoksid nanohissaciklorin antimikrob va sinergetik
tosiri miixtolif patogenlora qarsit miioyyon olunmusdur [31, 35, 37]. Bu sahado
aparilan tadqiqatlarda miisyyon edilmisdir ki, digor biosintez metodlar1 ilo mii-
gayisado, maya goboloyi hiiceyrolori glimiis nanohissociklorinin birbasa sintezi
liciin asason glitkoza torkibli qidali miihitlords inkubasiya olunur. Hiiceyrada-
xili sintezdon forqli olaraq, nanohissaciklorin hiiceyroxarici sintezi zamani bio-
kiitls siiratlo vo asanligla toplana bilir. Bundan olava, giimiis nanohissaciklorin
biosintezi zaman1 nanohissaciklorin sothi ziilalla ortiilir vo bu da onlara yaxsi
hall olma qabiliyyati, sabitlik verir [34, 38].

Maya goboloklorindon istifado etmoklo glimiis, qizil, sink, selen, titan vo
platin kimi metal nanohissociklorin sintezini hoyata ke¢irmok miimkiin olmus-
dur. Tibbi diagnostikada, biotexnologiyada, gida sonayesindo nanotexnologi-
yanin son nailiyyatlorini totbiq etmoak {ii¢lin maya gobaloyi hiiceyralorinin
omolo gotirdiyi glimiis nanohissociklorin bioloji foaliyyatinin Oyronilmosino
xlisusi diqqgat verilir. Gobalak hiiceyrasi torafindon sekresiya olunan enzimlar,
sintezdo istifado edilon metal ionlarinin nanohissaociklora godor reduksiyasini
tomin edir [2, 38]. Giimiis nanohissociklor boyiik soth sahasino, unikal fiziki —
kimyovi vo bioloji xiisusiyyatlorino goro daha ¢ox digqgoti calb edir. Alimlorin
apardig1 bir ¢ox todqiqatlar noticesinda, Candida cinsli maya goboaloklorindon
miixtolif metal nanohissaciklorin alinmasi miimkiin olmusdur [21, 25].

Mikrobiologiya kafedrasinda aparilan elmi-tadqiqat islori naticasinda
miioyyon edilmisdir ki, Candida macedoniensis BDU — Mi44 stam dairovi for-
mali, 14-23 nm ol¢iilii va Candida guilliermondii BDU — 217 stam sferik for-
mal1 34,2-37,5 nm ol¢iilii glimiis nanohissaciklor omalo gotirmok qgabiliyyatino
malikdir. Bu stamlarin glimiis nanohissaciklor amalo gotirmak qabiliyyati ilkin
olaraq reaksion garisigin tiind rongo boyanmasi ilo toyin edilmisdir. UV — spek-
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trofotometrindo 410 nm dalga uzunlugunda udulma vermosi giimiis nanohis-
sociklari ticlin xarakterik olmusdur. Xarakterik rentgen siia spektrino 9sason na-
nohissociyin giimiis oldugu doqgiqlosdirilmisdir. Skanedici elektron mikro-
skopunda nanohissaciklarin dairavi formada olmasi vo 14 — 23 nm 06l¢iiys ma-
lik olmas1 gdstorilmisdir [2, 6, 21].

Beloaliklo, elmi arasdirmalar naticasindo molum olmusdur ki, maya gobo-
loklorindon istifado etmoklo glimiis, qizil, sink, kadmium, selen, titan vo platin
kimi metal nanohissaciklorin sintezini hoayata ke¢irmok miimkiindiir. Miioyyan
edilmisdir ki, Schizosaccharomyces pombe uzunsov formali 1 — 1,5 nm 06l¢iilii,
Saccharomyces cerevisiae VKM Y-1173 stami sferik formali 19 — 108 nm 6l-
ciilii, Candida utilis 22 stami sferik formal1 20 — 80 nm ol¢iilii, C.glabrata Icd9
stam1 sferik formali 12 — 90 nm ol¢iilii, C.diversa JAIstami1 uzunsov formali
92,8 nm olciilii, Candida albicans ATCC SC5314 stam sferik formali 3 — 60
nm Ol¢iilii vo Baki Dovlat Universitetinin Mikrobiologiya kafedrasinin kultu-
ralar kolleksiyasindan gétiitiilmiis Candida macedoniensis BDU — MI44 stami
dairovi formali, 14 — 23 nm ol¢iili, Candida guilliermondii BDU — 217 stami
sferik formali 34,2 — 37,5 nm 0l¢iilii, Saccharomyces cerevisiae BDU — XR1
stam1 dairovi formal1 17 — 22 nm 06l¢iilii metal nanohissaciklor oamolo gotirmok
gabiliyyatino malikdirlor.
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MNOJYYEHHUE U TIPUMEHEHUE HAHOYACTHUI METAJIJIOB
C IOMOIIBIO JPOXKEBBIX I'PUBOB

X JAx.BO3KYPT, M.M.IVKAD®APOB, X.I . TAHGAPOB
PE3IOME

O030pHas CTaThs MOCBAIICHA MOJYYEHUI0 HAHOYACTHL] METAJIOB C IMOMOILIBIO JPOXK-
JKeBBIX TpubOoB. HayuHble uccienoBaHus MOKa3aiH, YTO, UCHOIb3Ys APOAXCOKEBbIE TPHOBI MOXK-
HO OCYILECTBUTh CUHTE3 METAJUIMYECKHX HAHOUYACTHUIl TaKHe KakK cepedpo, 30J10TO, HUHK, Kaj-
MHYM, CEJICH, THTaH ¥ IUIaTuH. M3Becto, uto rpud Saccharomyces pombe ¢opmupyer HaHO-
YaCTHLBI IUICTICHONAILHOM (opMbl ¢ pazmepoM 1-1,5 uM, Saccharomyces cerevisiae VKM Y-
1173 mramm oOpa3yer HaHo4acTH chepuueckoit popmbl pazmepom 19-108 um, Candida.utilis
22 obpasyer HaHowacTHLbl cdepuueckoid ¢opmbl pazmepom 20-80 uwm, C.glabrata Icd9
obpasyer HaHouactu cepuueckord Qopmbl pazmepom 12-90 um, C.diversa JAI obGpasyer
amtencuosaibHOR opmbl pazmepoM 92,8 uwm, C. albicans ATCC SC5314 obpasyer chepu-
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yeckol (opmbl pazmepoM 3-60 HM M KyJIbTYpbI, B3sIThle W3 KOJUIEKIMH Kadeapsl Mukpo-
6uonornn bakuHckoro [NocynapcrBenHoro Yuusepcurera — Candida macedoniensis BDU -
MI44 o6pasyer HaHOUACTHYBI KpyTJioii hopMbl pasmepom 14-23 uwm, C. guilliermondii BDU —
217 - cepuueckoii popmsl pazmepom 34,2-37,5 um, Saccharomyces cerevisiae BDU — XR1 -
Kpyrioit ¢opmsl pazmepoM 17-22 HM .

KiroueBble cjioBa: IpPOXOKEBBIE TI'PHUOBI, OMOCHHTE3, METAUTMYESCKAE HAHOYACTHIIBI,
pox Candida, pox Saccharomyces

PRODUCTION AND APPLICATION
OF METAL NANOPARTICLES BY YEASTS

H.J.BOZKURT, M.M.JAFAROYV, Kh.G.GANBAROV
SUMMARY

This review is devoted to the production of metal nanoparticles by yeast fungi. it has
been shown that, using yeast fungi, it is possible to synthesize metallic nanoparticles such as
silver, gold, zinc, cadmium, selenium, titanium and platinum. It was shown that, Saccharo-
myces pombe forms long shaped, 1-1,5 nm sized, cerevisiae VKM Y-1173 forms spherical
shaped, 19-108 nm, C.utilis 22 strain forms spherical shaped, 20-80 nm, Candida.glabrata
Icd9 forms spherical shaped, 12-90 nm, C.diversa JAI forms long shaped, 92,8 nm, C. albicans
ATCC SC5314 forms spherical shaped, 3-60 nm sized and cultures taken from the culture
collection of the Department of Microbiology of Baku State University — Candida macedo-
niensis BDU - Mi44 forms circular shaped, 14-23 nm, guilliermondii BDU — 217 forms sphe-
rical shaped, 34,2-37,5 nm, Saccharomyces cerevisiae BDU — XRI strain forms circular shaped
17-22 nm sized silver nanoparticles.

Key words: yeast, biosynthesis, metal nanoparticles Candida genus, Saccharomyces
genus
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YIIK 517.63

HEKOTOPBIE OCOBEHHOCTH ITPOSABJIEHUSA
AHTUMHUKPOBHOM AKTUBHOCTH IITAMMA LACTOBACILLUS
DELBRUECKII SPP.LACTIS A7

B.LII.HA3APJIM, C.I'TIOJIBAXMEJIOB
bakunckun I'ocyoapcmeennwiii Ynueepcumem
sahib66 @rambler.ru

HImamm Lactobacillus delbrueckii spp.lactis A7, obradaiowuti wupoxum cnexmpom
AHMUMUKPOOHOU AKMUSHOCMU, DbLI UB0AUPOBAH U3 2pYOH020 Moaoka. Cunmes bakxmepuoyuna
NPOUCXOOUL HA pAHHeU CMaouu SKCNOHEHYUAIbHoU aszvl pocma wmamma. Haubonee evico-
Kutl mump 6aKxmepuoyura vl 0OHAPYIICEH 8 KOHYe IKCHOHEHYUAIbHOU (a3l U HA HAYATbHOU
cmayuu cmayuonaproii gazvt pocma npu memnepamype + 37° u cmapmosom 3nauenuu Kyno-
mueupoganus pH 6.5.

KioueBble €10Ba: MOJOYHOKHCIBIE OaKTEpHH, TPYAHOE MOJIOKO, aHTHMHKPOOHAs
aKTUBHOCTb, pH, TeMmneparypa

MarepuHCKOe MOJIOKO SBJISIETCSI €IMHCTBEHHBIM MCTOYHHUKOM ITHTAHUS
HOBOPOXKJICHHBIX JIETeH U UTPaeT KIOYEBYIO POJIb B Ipolecce GOopMUPOBAHUS
MEePBUYHBIX MUKPOOHBIX MOMYJIAINN B WX MUIIEBAPUTEIBHOMN cucteme [1-4,7].
B ux cocraBe oOHapy)XMBaeT LENbIA PAJ Pa3MUHbIX OaKTEpuil, OCHOBHYIO
4acTh KOTOPOT'O COCTaBJIsIeT MoJIoUHOKHUCbIe Obaktepun (MKB) [2].

['pynHOE MOJIOKO CO CBOMMH MHMKPOOHBIMU TOMYJALUSMU H3MEHSET
KUILIEYHYI0 MUKPO(DIIOpY IPHU Pa3BUTHH JeTel rpyaHoro Bozpacta. OHO mpus-
HAHO PELIAIOIIUM 3JIEMEHTOM, KOTOPbIH MOAYJIUPYET METa0OIMYECKOE U UM-
MYHOJIOTHYECKOE MPOrpaMMHUPOBAHUE 30POBbs JIeTE€H B NOCTHATAJIBHOM Ile-
puogae [4-5]. MKbB npoayuupyroT psa GYHKIIMOHATBHBIX M 3alIATHBIX MHTA-
TEIbHBIX BEILECTB, CO3/AIONIMN MPAaBUIBHYIO MHKPOCPENy ISl Pa3BUTHS U
CO3pEBaHMsI MHUKPOOMOMBI KHUIIEYHUKA U CHOCOOCTBYIOIIMIA MPEIOTBPAIICHUS
MH(GEKINN U TOoJepKaHUHU poCcTa MOoJIe3HbIX OakTepuii [2, 7, 11].

[MpencraButenu pona Lactobacillus HalimeHBI BO MHOTHUX 00pasmax
TPYIHOTO MOJIOKA U TPAAULIMOHHBIX KHCIOMOJOYHBIX MpOAYyKTax [2, 5, 7, 12].
OTtu O6aKTepuH B HACTOSIIEE BpEMsS UTParOT (yHIAMEHTAIBHYIO POJb B HU3TO-
TOBJICHUU (EPMEHTUPOBAHHBIX KHCIOMOJIOYHBIX MPOIYKTOB, BEPOSTHEE BCETO
Onarozapst MPOTEOIU3Y, JUIOIU3Y U PACHICTIICHUIO IUTPATOB, CIIEA0BATENBHO,
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J00aBIISIsl YHUKAJIBHBINA BKYC U apoMat K 3TUM npoayktam [1, 9, 13]. Onu Tak-
K€ UTPAIOT POJb 3alIMTHBIX areHTOB MPOTHUB PA3IMYHBIX MMATOTCHOB, B TOM
4yucie, IPOTUB MPEACTaBUTENeH poaa Listeria - ©3BECTHOTO MUKPOOA, IPUCYT-
CTBYIOIIIETO B MSICE M MOJIOUHBIX MPOIYKTaX. DTO MPOUCXOAMUT Onaromaps ux
CIIOCOOHOCTH BBIJENATh AaHTUMHUKPOOHBIE TENTHU]IbI, Ha3bIBaeMble OaKTEpUO-
uuHamu [1, 6, 12].

XOTs JaKTOOAIMIIIbl UIMTEILHOE BpPEMs HCIIONBb3YIOTCA B KadecTBe
3aKBACOYHOU KYJIbTYPHI JUISI U3TOTOBIICHUS PA3IMYHBIX BHIOB KACIOMOJIOYHBIX
NPOAYKTOB, MPH HAIUYUU BHUPYJICHTHBIX ()aKTOPOB B T'€HOME OHM HHOTAA
ACCOLIMUPYIOTCS C MAaTOTeHHOCTHIO. ClieoBaTeNbHO, IJIS 3aIIUTHI MPOYKTOB
dbepmMeHTaIMY, B Ka4eCTBE JT00ABKH I1€I€CO00pa3HO BHOCUTHh MX OaKTEpHOIIH-
HOB [9, 14]. B Takom ciydae BO3HUKAET HEOOXOJUMOCTh ONITUMHU3UPOBATH OaK-
TEPUOIIMHOTEHE3a, YTOOBI IMOJTYYUTh OOJIBIIOE KOJIMYECTBO AHTHMHKPOOHOM
CyOCTaHIIMHU. DTOT MPOIECC 3aBHCUT OT MHOTHX (paKTOPOB, KOTOPHIE HE PEIKO
SBJISIFOTCS IITaMM crieniuuanabiMu [8, 9].

Iramm Lactobacillus delbrueckii spp.lactis A7, n3011MpOBaHHBIA HAMU
U3 TPYJHOrO MOJIOKa, 00MafaeT MHUPOKUM CIIEKTPOM aHTUMHKPOOHOW aKTHB-
HOCTU ¥ HEKOTOPBIMH MOJIOKUTEIHHBIMUA MPOOMOTUYECKIUMH CBOMCTBamMU [ 1-
3]. B manHO#i paboTe MBI H3y4au BIUSHHE HEKOTOPHIX ()aKTOPOB HA €ro pocT
U CEKpEIHI0 0aKTepUOLIMHA.

MarepuaJjbl 1 METOABI

M3onmupoBanue mramma L.delbrueckii spp.lactis A7 n oOHapyxeHHe
€ro aHTUMHUKPOOHOH aKTHUBHOCTH MPOBOAMIIOCH MO paHee ONMMCAHHOW MeETO-
nuke [2-3]. OH ObUT U30IMPOBAH W3 TPYJHOTO MOJIOKA MATEPH, COCTOSIIEH Ha
ydeTe B OJIHOU M3 MOJIMKJIMHUK I'. baky. UHCTYIO KyJIbTYpy IITaMMa XpaHUIHU B
BHJIE CTOK KyJibTypbl npu temnepatype -20°C B MRS-cpene, copepxkaniei
15% (mo o6bemy) riunepuna. Ilepen ucmnonp30BaHUEM IITAMM BBl KYIIb-
TUBUPOBAJIY B TOU K€ MUTATEILHOM CPEJIE B TEUCHHUE CYTKHU MpHU +3 7°C.

Bnusinue temneparypsl Ha U3y4eHHBIE MMapaMeTphl MITaMMa ONpees-
JIY IyTEM KYJIbTUBUPOBAHUS IITAMMA B TEUCHUU CYTKH MPHU 30°C u 37°C.

Jlns onpenenenus Biustaue pH cpenbl Ha pOCT M HA AHTUMHUKPOOHYIO
aKTHUBHOCTh INITaMMa, €ro KyiabTuBHpoBaau B MRS Oympone ¢ mMoauduim-
poBanHbIMH, ITpy oMoty 1 M HCI win 1 M NaOH, 3nauenusmu pH. Ilepen
orpezieieHueM aHTUMUKPOOHOM aKTUBHOCTU B Kaxa0M obpasue pH noBoauinu
1o 6,5. MakyOaruio npoBOAUIN B TE€YCHUE HOYH MPH 37°C. 3a POCTOM KYJIb-
TYPBI CJICIWIIN C TTIOMOIIBIO CIEKTpOoGoTOMETpa IIpH JTHHE BOJIHBI 600 HM.

AHTUMHKPOOHYIO aKTHMBHOCTH ILITAMMa ONPEACIISIIA METOA0oM Tuddy-
3UU U OLICHUBAJIM TOCPEACTBOM aHAJIN3a KPUTUUYECKOTO pa30aBieHus], KaKk OIMu-
caHo panee [12].

44



Pe3yabTarsl M UX 00Cy:KIeHHE

J1st mocTrKeHUs MOCTAaBJICHHOM 1IeJIM CHavalla Mbl CIEIWIIN 33 JUHAMU-
KOH pocTa KyJbTYphl, CHHTE€3a OPraHUYECKUX KHUCIOT U OAKTEpUOLIMHA IITaM-
Ma Lactobacillus delbrueckii spp.lactis A7 8 MRS cpene npu +37°C. Ha puc. 1
OTpakeHbI Pe3yJIbTaThl 3TUX HccienoBaHui. V3 pucyHKa BHIHO, YTO MAaKCH-
MaJBHBIA POCT KYJNbTYpHl HaOmomancs Ha 14 9 KyIbTUBHPOBAHHS IITaMMa U
NpUpaBHsICsA 3HaueHuto 4,83. Takoe 3HaUeHUE ONTUYECKOHN TIIOTHOCTH KJIETOK
HE TpeTepriesu 3HAYUTEIbHBIM W3MEHEHUSIM JO0 KOHIIA BPEMEHU KYJIbTHUBHU-
poBaHMs, KOTOpoe Mpoaopkaiock 24 4. [Ipu stoM, pH KyiasTypanbHON KH-
KOCTH OT M3HaudajabHOro 3HaueHus pH 6,5 onmycrunoch no ormerku pH 4,9 u
0CTaBaJIOCh HAa ATOM YpPOBHE /10 KOHIIa Ha0JIIOIEHUH.
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1600 r 64

1400 - L 62
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1000 -
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PocT kynbTypbl (OMN-600HM)

400
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- 50

Bpemsi (1)
Puc. 1. /lunamMuka pocra, IOJKUCICHUSI CPEAbl ¥ IPOIYLMPOBAHUS OaKTepuo-
umHa mramma Lactobacillus delbrueckii spp.lactis AT MRS — cpene mpu +37°
C. IlaccuBHas xynbtypa - Lb. bulgaricus 340

[TepBbie MpU3HAKH TMOSBICHHUS AHTUMHUKPOOHON aKTUBHOCTH B KYJIBTY-
PaTbHOM JKUJIKOCTH ObUIM OOHApYKEHBI Ha 4 4 KyJIbTHBHPOBAHUS, KOTOPBIN
COOTBETCTBOBAJ (haze YCKOPEHHS pocTa. AKTUBHOCTH OAKTEPUOIIMHA JOCTUTA-
Jla CBOETO MaKCHUMAaJIbHOTO 3HAUEHUs B Hayalle CTallMOHApHOM (a3bl U IpUpaBs-
Hsutack 1600 TTE/mn. OnHako nanpHeiee KyJIbTUBUPOBAHMS IITaMMa COIPO-
BOXKIAJIOCH C TIAJICHUEM €ro OaKTepUOITMHOBOW aKTUBHOCTH. Tak, Ha 16 9 ak-
TUBHOCTh OakTepuonnHa ymenbimiaack Ha 200 ITE/mn, na 20 4 — eme Ha 200
[TE/mn u npupasssiiace k 1200 TTE/mi, uro cocraBisuio 75% MakcuManbHOM
AKTUBHOCTH.

[To nuTepaTypHBIM JaHHBIM, (a3bl OOHApPYKEHUS MaKCUMaJIbHOIO 3Ha-
YeHHS] aHTUMHUKPOOHOW aKTUBHOCTH OAKTEPUOIIMHOB OTJIHYAIOTCS Y Pa3HBIX
HITAMMOB — MPOAYLEHTOB. Tak, Hampumep, B MOJOOHBIX SKCIEPUMEHTAX CO
mrammamu E. faecium IM1 n E. faecium AQ71, MakcumanbHasi akTUBHOCTh
OakTepuoIrmHa OblTa OOHAapYy)KEeHA Ha SKCIOHEHITMANbHOU (haze pocrta [6, 8]. B
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5TOM OTHOUIEHHH HAIIM Pe3yJbTaThl OTIUYAIUCH OT 3TUX SKCIEPUMEHTOB, HO
XOpOILO COIJIACOBAIUCh C pe3yibTaTaMy OJicaua, KOTOpBIE HCCIEI0BAIN
TUHAMUKY CHMHTe3a OakTepuonmHa mramma E. faecalis RJ-11 u oOHapyxumu
MaKCHMaJlbHYI0 aKTUBHOCTh B Hauaje CTAllMOHAPHOW (a3bl pocTa MTaMMa —
nponyreHTa [8]. Takoe paznmuuve B MOJYYCHHBIX pe3yibTaTaX MOXKET OBITh
cBs3aHo ¢ pH cpensl u TemnepaTypsl KyJIbTUBUPOBAaHUS, COCTABOM IHUTATENb-
HOM cpefibl, pa3IMuHbIMH IPOTEOTUTHUYECKUMH (epMEHTaMU, a TakxkKe afcopo-
e MoJsieKyn OakTepUOIMHA Ha MOBEPXHOCTh KIETOYHOM CTEHKH IITaMMa-
MPOYLIEHTA.

B cunenyromeit cepuu ncciaea0BaHUi Mbl U3y4alld 3aBUCUMOCTD IIPOLECC-
COB pOCTa, CHHTE3a M ceKkpenuu OakTepuonnHa mramma Lactobacillus delb-
rueckii spp.lactis A7 ot Temneparypsl KynbTuBupoBanus U pH cpensl. Ha puc.
2 OoTpakeHbl Pe3yNbTaThl BIUSHHUSA Pa3IMYHOM TeMmIiepaTypbl Ha JMHAMUKY
IIPOCIIEKUBAEMBIX ITpoLeccoB. M3 3TOro pucyHka cienyer, YT0 HHTEHCUBHOCTD
pocTa KyJIbTyphl IIPH Pa3IMYHBIX TEMIIEPATYPHBIX YCIOBUSAX OTIMYANIACh IPYT
ot apyra. Tak, HanbGoJjee MHTEHCUBHBIM POCT MITaMMa HaOIIOAAIN TIpU +37°C.
IIpu »TOM MakcuMalibHasi ONTHYECKas MIOTHOCTh KYJbTYphI cOcTaBisiiaa 6,8.
[Tonmxenne TeMnepaTypsl cpelibl 3HAUUTEIBHO 0caa010 pocT KynbTyphl. Tak,
npu +30°C makcHManbHBI pocT KyabTyphl coctaBui 4,8. Cynd 1Mo moyyeH-
HBIM JITaHHBIM, HauWBbICIIAs OaKTEPUOLIMHOBAs aKTHBHOCTH ObLIa OOHapy)keHa
TaKXe MpHU +37°C. [Ipy HU3KUX TEMIIEPATYPHBIX YCIOBHSAX KYJIbTUBUPOBAHUS
MHTCHCUBHOCTh CHHTE3a OaKTepHOLIMHA TaKKe 3aMeisiack. MakcUMaIbHBIN
0aKTEPUOIIMHOBBIM TUTP B KYJIBTYPE TIPH +37°C cocrasmsin 3600 TTE/mu, a npu
+30°C — 3200 ITE/mn.

10 r 4000
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O-- poctnpu 37 C
8- | NN INE npn 37 C
CINEnpn30C

r 3000

r 2000
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r 1000

Turp G6akTepviouvHa (ME/mn)

0 5 10 15 20 25
Bpewmsi kynbTvBMpOBaHUs (4ac)
Puc. 2. Bimsane TemMmepaTypsl KyIbTHBHPOBAHNS Ha JUHAMUKY POCTa U CEK-
periro OaktepuonHa 1mrtamMma Lactobacillus delbrueckii spp.lactis A7
(craproBbrii pH cpenst 6.5)

Pe3ynbTaThl OMBITOB MO M3YYEHHUIO 3aBUCHMOCTH POCTa U OaKTepHO-
[IMHOBOM aKTHUBHOCTH ITtamma Lactobacillus delbrueckii spp.lactis A7 ot pH
CpeIbl CYMMUPOBaHbI Ha puc. 3. 13 3TOro pucyHka BHIHO, YTO MaKCHMAJbHBIH

46



POCT MmITaMMa M MaKCUMaJIbHasi aKTHBHOCTh €r0 OaKTepHOIMHA OB OOHAPY-
KEHBI IIPU HadaJabHOM 3HaueHuu pH cpensl 6.5, B KOTOPOM 3TH UUCIIEHHBIE
3HaueHnu pocturamm yposHs 4,5 u 3200 I1E/mn, cooTrBercTBeHHO. [ToHM)KeHne
WM MOBBIIIEHNE cTapTOBOro 3HaueHus pH cpenbl Ha 0.5 equHUI IPUBOIWIO K
penyupoBaHuio 0aKTepHOLMHOBOM akTuBHOCTU Ha 50%. Hanmenbinas 6akre-
PHOIIMHOBAs! aKTUBHOCTH U CaMblil ClIa0bIil POCT KyNbTYphl ObLTH 0OHAPYKEHBI
npu pH 5 u pH 7.0. Tak, npu pH 5 OII xynsTypsl coctaBisia 2,3 €auHHUIL, a
npu pH 7.0 — 3, 6 equaun. B oboux 3navyenus pH GakTepuonnHOBast aKTHUB-
HOCTh ipupaBHsutach K 400 ITE/m.

7 3500
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[ pH kynbTypbl
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Crapt pH
Puc. 3. Bousinue craproBoro 3HaueHus pH cpeabl Ha TUHAMUKY pOCTa H
cekperuio OakrepuonmHa mramma Lactobacillus delbrueckii spp.lactis A7
(TemmnepaTypa KyJIbTUBUPOBAHHUSA - +37°C)

[lo nuTepaTypHbIM [aHHBIM, ONTHUMAlIbHOE 3HAUYEHHE TEeMIIepaTyphl
CpeIbl ISl pOCTa U CHHTE3a OAKTEPUOIMHA OTIMYAIOTCS Y Pa3HBIX MITAMMOB —
npoayueHToB. [Ipu 3ToM onTuManbHOE 3HaY€HHE 3TOro ¢akTopa Uis pocTa
IITaMMa He BCEr/la CIOCOOCTBYET MaKCHMAlbHOMY CHHTE3y OaKTepHOIMHA,
w1 HaoOopoT. Tak, HanmpuMep, MaKCUMaIbHOE KOJIMYECTBO OMOMACCHI IITAM-
ma Lactobacillus lactis subsp. lactis A164 G610 o6Hapyxero npu +37°C. Ho,
MaKCUMaJIbHBIM OaKTEPUOLIMHOBBIA TUTP B 3TOH KYJIbType chopMupoBaics
npu +30°C [5]. OnTtumanbHOU TemmepaTypoit pocta Enterococcus faecium
M13 65110 360C, XOTSI MAaKCHUMaJIbHAsI YHTEPOIIMHOBAsI aKTUBHOCTH ObLTa OOHa-
py’K€Ha IIpu 32°C [2]. B ormmune OT 3THX pe3yJbTaTOB, B HAIIUX JKCIEPU-
MEHTax ONTHUMaJIbHAs TeMmIieparypa pocta mramma Lactobacillus delbrueckii
spp.lactis A7 coBmana ¢ ToOW JUis CHHTe3a OaKTeprolnHA (+37°C). Taxoe cos-
najieHue ObIJI0 OOHAPYKEHO M B TPyAax psja ucciemoBatenei [13-14] .

Takas ke KapTHHA BBIPUCOBBIBATACH NMPHU AHATN3€ ONTHMAIBHBIX 3HA-
yeHuil ctaproBoro pH cpeapl s pocta M cUHTe3a OakTepHOLMHA pa3Iivy-
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HBIMU IITaMMaMH npoayueHTamu. Tak, onTumaibHOe 3HaueHue craptoBoro pH
JUIS pOCTa U CEKpeIH OAKTEPUOIIMHOB Ul TAKUX LITAMMOB, Kak Lactococcus
lactis [14], L. brevis OG1 [13], Tak e kak y mrtamma Lactobacillus del-
brueckii spp.lactis A7, ObLUIO OJMHAKOBO. Y OJHUX OHO COCTaBISUIO 6.5, y Apy-
rux 6.0, a y mramma L. brevis OG1 Obuta eme Huxe — 5.5. O1HaKo CTapTOBOE
pHonr U1 pocta KyneTypsl E. faecium M13 6b1u10 6,8, Toraa kak, HanOoJbIas
aKTHBHOCTH OakTepronnHa Habmoaanack npu pH 6,2 [2].

Takum o0pazom, Hanbojee BBICOKAas AKTHMBHOCTh OaKTEpUOIMHA U
MJIOTHOCTh OAKTEPHABHBIX KJIETOK B cpenie mramma Lactobacillus delbrueckii
spp.lactis A7 6111 0OHaApY>KEHBI TIPU +37°C n IIpY CTapTOBOM 3HadyeHuu pH
6.0. Tlomy4yeHHble pe3ysbTaThl HABOAST HA MBICIL O TOM, YTO TeMIleparypa
KyJbTUBUPOBAHUS U CTapTOBOE 3HadeHHe pH cpenpl UrparoT CyIIEeCTBEHHYIO
POJIb B IIPOIECCaX POCTa U CEKpeluu OaKTepUOLMHA JAHHOTO [ITaMMa.
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LACTOBACILLUS DELBRUECKII SPP.LACTIS A7 STAMININ ANTIMIiKROB
FOALLIGININ BOZi XUSUSIiYYOTLORI

V.S.NOZORLI, S.G.GULOHMODOV
XULASO
Genis antimikrob foalliq spektrino malik Lactobacillus delbrueckii spp.lactis A7 stami
ana stidiinden izols edilmigdir. Stamin bakteriosin sintezi bdylimenin erkon eksponensial
fazasinda miisahido edilmisdir. Bakteriosinin on yiiksok titri iso + 37° C vo miihitin ilkin pH-I
6,5 olan miihitds becarilon kulturanin bdytimosinin eksponensial fazasinin sonunda vo stasio-
nar fazanin avvalindo miisahido edilmisdir.

Acar sozlar: siid tursusu bakteriyasi, ana siidii, antimikrob foalliq, pH, temperatur

SOME PECULIARITIES OF ANTIMICROBIAL ACTIVITY
OF LACTOBACILLUS DELBRUECKII SPP.LACTIS A7

V.Sh.NAZARLI, S.G.GULAHMADOV
SUMMARY

The strain Lactobacillus delbrueckii spp.lactis A7, which has a broad spectrum of
antimicrobial activity, was isolated from breast milk. Synthesis of bactriocine occurred at an
early stage of the exponential growth phase of the strain. The highest bacteriocine titer was
detected at the end of the exponential phase and at the initial stage of the stationary growth
phase at a temperature of + 37° C and the starting value of the cultivation pH 6.5.

Key words: lactic acid bacteria, breast milk, antimicrobial activity, pH, temperature
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IDENTIFICATION OF GENETIC MUTATIONS IN THE NEWBORN
WITH GALACTOSEMIA COMBINED
MAPLE SYRUP URINE DISEASE

K.A.AALIYEVA*, NM.HAJIYEVA*, LS. HUSEYNOVA**
*Baku State University, **Azerbaijan Medical University
muhendis @list.ru

A combination of two inherited diseases of amino acid metabolism: the smell of maple
syrup and galactosemia was identified by means of genetic screening of newborn.

Identified BCKDHB gene mutation 508 (C-T) in the homozygous state leads to maple
syrup scent disease. The presence of three neutral genetic polymorphisms was found in the
gene BCKDHA: 972 (C-T) 59 (T-C) and 1221 (A-G) in the heterozygous state.

A gene mutation GALI 563 (G-A) in the heterozygous state was also identified in a
newborn.

Taking into account the presence of maple syrup scent and galactosemia diseases in the
population, ways of their prophylaxis like mass screening of newborns in Azerbaijan Republic
are being discussed.

Key words: maple syrup urine disease, galactosemia, metabolic disorder, galactose-1-
phospaturidyltransferase, polymerase-chain reaction, mutation.

Two hereditary diseases of amino acid metabolism, combined in one
newborn, were revealed. They are maple syrup urine disease and galactosemia.
A mutation 508 (C-T) of the BCKDHB gene in the homozygous state was
identified, which leads to maple syrup urine disease. The presence of three
neutral genetic polymorphisms in the BCKDHA gene was established: 972 (C-
T), 59 (C-T) and 1221 (A-G) in the heterozygous state. The newborn also has a
mutation of the GAL1 563 gene (G-A) in the heterozygous state.

Taking into account the presence of these diseases in the population, the
ways of their prevention in the form of mass screening of newborns in the
Republic of Azerbaijan are discussed.

Maple syrup urine disease (MSUD) is a complicated disease which is
hereditary. Only one affected child out of 12000-290000 kids is born with the
given disease. Maple syrup urine disease is accompanied with complete or
partial disorder of enzyme activity, that facilitates oxidation process disorder —
decarboxylation of three amino acids as valine, leucine and isoleucine. Decar-
boxylation is a process resulting in carbonic acid molecule cleavage from
amino acids of carboxyl group. This process is important for amino acids’
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metabolism. If oxidation process of decarboxylation of valine, leucine and
isoleucine is damaged, stockpile and decay of them take place in the body. The
decay products of valine, leucine and isoleucine are being evacuated with urine
from the body and are toxic. They are related to biogenic amines - ptomaine.
The different name of the Maple Syrup Urine disease is leucinosis.

Maple Syrup Urine disease is genetic heterogeneous disease, which is
associated with deficiency of enzyme complex of keto acids’ dehydrogenases
(BCKAD). Four subunits (Ela, E1b, E2 u E3) are incorporated in the content
of BCKAD. Mutations in three genes encoding these proteins lead to damage
of branched-chain amino acids’ cleavage and stockpiling of the relevant
branched-chain organic keto acids in biological liquids and tissues. Gene
encoding subunit Ela (BCKDHA) is mapped on the chromosome 19 long
shoulder in position 19q13.1-q13.2; subunit E1b (BCKDHB) — mapped on the
chromosome 6 short shoulder in position 6ql14; E2 (DBT) is mapped on the
chromosome 1 short shoulder in position 1p31; E3 DLD is mapped on the
chromosome 7 short shoulder in position 7q31-q33. Mutation in E3 DLD gene
leads to the clinical form similar to Li syndrome.

More than 50 mutations of these genes are known. The frequency for
homozygotes is 1:120000-1:290000 newborns in the world populations. In the
USA there is a sect of Mennonites where the highest frequency exists for this
mutation and reaches up to 1:176 newborns.

Maple Syrup Urine disease is autosome-recessively inherited. In practi-
cally sound parents an affected child is born.

By galactose-1-phosphateurydiltransferase enzyme deficit, the metabo-
lism of galactose disaccharide: galactose cleavage into two glucose molecules
is damaged. In the relation to this damage, the galactose level increases in
blood, poisons the brain and leads to galactosemic oligophrenia. Cataract,
hepatomegaly following with lever cirrhosis is observed in patients with later
development of physical and mental retardation.

Genetics of galactosemia disease is heterogeneous. Genes participating in
galactose metabolism are located in the chromosomes 1, 9 and 17. It is known
around 100 mutations in those three genes. Gene GALI is located in p13 of the
short shoulder in chromosome 9. Gene GALK is positioned in site q23-q25 of
the long shoulder of chromosome 17, and gene GALE is located in the short
shoulder of the chromosome 1 in site p35-p36. Inheritance type for all three
types of galactosemia gene is autosome-recessive. Frequency for homozygotes
is 1:15000-20000, and for heterozygotes 1:270-300 newborns.

In Russian Federation the following mutations for galactosemia gene are
revealed and identified: GALI1 substitution of adenine nucleotide with guanine
nucleotide in position 563, leading to substitution of glycine amino acid with
arginine amino acid in position 188; and substitution of guanine nucleotide
with adenine nucleotide in position 184, resulting in leucine amino acid sub-
stitution with methionine amino acid in position 62. In the USA, patients with
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mental retardation manifested these mutations both in homozygous and com-
pound state.

Thus, the goal of our research is molecular-genetic research of two inhe-
rited diseases: Maple Syrup Urine disease and Galactosemia in one newborn in
Baku city.

Materials and methods

Material for our research was venous blood 2-ml sample from a newborn
A.M. on anticoagulant EDTA. Molecular-genetic methods based on polymer-
rase-chain reaction (PCR) and electrophoresis of genomic DNA, amplified
DNA fragments and different fragments nucleotides were used for mutations’
identification. Genomic DNA was isolated form venous blood sample by
means of ready-made QIAampgenomic DNA and RNA kits, product of
QIAGEN, Germany. Intactness and quantity of the isolated genomic DNA as
well as of the amplificate (gene fragment) after PCR were identified with
electrophoresis in 1.7% agarose gel by means of electrophoretic apparatus and
power source (Power Pac Basic Gel Doc'™EZ) Imager, made by BioRad, USA.

During electrophoresis, DNA Ladder 100 bp was used as a marker for
synthesized DNA fragments identification.

Conditions for BCKDHA and BCKDHB genes PCR were as follows:
95°C-2 minutes, (95°C-30", 58°C-30", 78°C- 2 minutes X 25 cycles), 72°C-10
minutes and break at 4°C for 10 minutes. PCR regime for gene GALI1 was
95°C-2 minutes, (95°C-30", 60°C-30', 76°C-2 minutes X 30 cycles), 72°C for
10 minutes and break at 4°C for 10 minutes. PCR was conducted in amplifier
Professional Thermocycler manufactured by Biometra, Germany. Two primers
(Forward u Reverse) were used to amplify each site of each gene of BCKDHA
(9 exons), BCKDHB (10 exons) and GALI (5 exons).

For purification of DNA fragments after the first PCR step there was
used a set of magnets: «Agencourt AMPure XP PCR purification» and
SPRIPlate 96 Super Magnet Plate. Purified DNA fragments were applied for
next researches. The second PCR step was carried out in the following regime:
95°C for 2 minutes, (95°C-30", 52°C-58 °C — 30", 78°C-2 minutes X 30 cycles),
72°C for 10 minutes and pause in the amplifier at 4°C for 10 minutes.

Then a standard procedure was done in the GENOME Lab GeXP™
Sequencing apparatus to identify nucleotide sequences for each DNA fragment.

Results and discussion
Patient A.M., a boy born 29.06.2016, was born on time with normal
weight and height. However after the first 24 hours after birth the newborn
started to get problems with gastrointestinal tract. Bloatedness, and nonspecific
scent appeared which resembled scent of maple syrup. This nonspecific scent
in urine of the newborn, resembling scent of maple syrup, gave us an idea that
it could be a disease which was accompanied with amino acids metabolic
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damage: namely valine, leucine and isoleucine. Thus, it could be Maple Syrup
Urine disease.

Urine of the patient positively reacted to 2.4-dinitrophenyl hydrazine, and
that witnessed of the Maple Syrup Urine disease presence.

Nonspecific clinical manifestations in the same newborn after breast
feeding as convulsions, nystagmus, hypomyotonia, vomiting, and at the same
time the results of biochemical tests let us suggest another pathology in this
newborn — inherited disease, which is accompanied with non-digestion of
galactose disaccharide, that is galactosemia.

Glucose level in blood serum was low 1.2mmol/l with normal values at 4.1-
5.9mmol/l. Glucose-6-phosphate dehydrogenase enzyme activity was low and
equaled to only 20% of its normal activity. Bilirubin and its fractions levels as well
as of liver enzymes levels were above the normal values: bilirubin - 34,5 mcmol/l),
ALAT - 78 IU/L, (normal - 10-40IU/1), ASAT - 64 IU/1, (normal - 15-41 TU/).

Consequently, on the basis of clinical-laboratory studies we suspected
simultaneous presence of two inherited diseases in the A.M. newborn related
with the amino acids metabolic damage: valine, leucine and isoleucine as well as
the metabolism damage for galactose disaccharide. In the first case the disease is
called Maple Syrup Urine disease, and in the second one — Galactosemia.

The results of gene identification for Maple Syrup Urine disease in position
508 of BCKDHB gene revealed the substitution of cytosine nucleotide with
thymine nucleotide in homozygous state. The given mutation is already known as
one of the pathologic alleles’ mutations causing Maple Syrup Urine disease ().

Study of BCKDHA gene has disclosed three mutations: 1. Substitution of
cytosine nucleotide with thymine nucleotide in position 59 heterozygous (59 C-
T); 2. Substitution of cytosine nucleotide with thymine nucleotide in position
972 heterozygous (972 C-T); 3. Substitution of adenine nucleotide with gua-
nine nucleotide in position 1221 heterozygous (1221 A-G).

According to the scientific references all three mutations do not cause
any pathology, in other words: all three mutations are neutral mutations ().

Hence, mutation 508 (C-T) of BCKDHB gene, being homozygous, lead
to Maple Syrup Urine disease in patient A.M.

Structure of nucleotide sequence of the applied oligonucleotide primers

for GAL1 gene mutations identification is presented in the Table 1.
GALI1 gene study revealed a mutation: substitution of adenine nucleotide with
guanine nucleotide in position563 heterozygous. This mutation on protein level
in position188 leads to substitution of glycine amino acid with arginine amino
acid. This mutation is rather often encountered in populations of many coun-
tries in the world.
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Structure of the applied oligonucleotide primers
for GAL1 gene mutations identification

Table 1

Primer names

Primer nucleotide sequence

1. Sequence- GAL1 F1
1. Sequence- GAL1 R1
2.Sequence- GAL1 F2
. Sequence- GAL1 R2
. Sequence- GAL1 F3
. Sequence- GAL1 R3
. Sequence- GALI1 F4
. Sequence- GALI R4
. Sequence- GAL1 F5
. Sequence- GALI R4
. Sequence- GALI- R
. Sequence- GAL1-F

AN BB W

5-AGAATC TAT GAA TTTTCC ATT-3'
5-TGA GAT AAG ACC GAA ATG GTG C-3!
5-TGATTA GGT AGT GAT AGG GT-3
5-CTA AAG CTA GCA GAG AGG AAA-3'
5-CTT GAT TCA TGC CCC TGT TT-3'
5-GCAAAG TTG TGT CTA CTC CAT A-3!
5LATC TCA TAT GTA CTG AGC A-3'
5L.TCA GAG TCC AGTGAA GCA G-3!
5'-"AGGCCA TAT GTC TTG GGC C-3'
5LTCA TAT GCA AGTATT CCA T-3!
5'-ACC GCC CTC CTCCTC TTC CCC CTT-3'
5-TCC AGGTCG GCC GTG ATC TAC TT-3

II

I

- O A,

Fig. 1. Family tree of the A.M. newborn who has got diagnosis

of MSUD in compound with galactosemia

As it is seen from the family tree, the newborn is a fruit of consanguine
marriage — second cousin once removed type of relatives. Kid’s father is cousin
once removed to his wife. The newborn A.M. is the second child of the family.

Both parents are heterozygotes on pathogenic mutation 508 (C-T) of
BCKDHB gene. Presence of three neutral genetic polymorphisms (SNP) in
BCKDHA gene is divided between newborn’s parents as follows: father revealed
mutation of BCKDHA gene 972 (C-T), and mother has shown both mutations for

BCKDHA gene - 59 (C-T) and 1221 (A-G). All mutations are heterozygous.

GALI1 gene 563 (G-A) mutation in heterozygous state was identified in
newborn’s father who suffered milk product intolerance. This mutation could
be rather often met in world populations.
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Thus, two inherited amino acid metabolic diseases have been identified
in one newborn. These diseases are Maple Syrup Urine disease and Galacto-
semia. In the first case with Maple Syrup Urine disease, the identified mutation
of 508 (C-T) of BCKDHB gene was homozygous. Presence of three neutral
genetic polymorphisms in BCKDHA gene: 972 (C-T), 59 (C-T) and 1221 (A-
G) was identified as heterozygous. At the same time mutation of GALI gene in
563 (G-A) was identified as heterozygous.

Taking into account presence of those diseases in population, the ways of
prophylaxis are discussed as mass screening of newborns in Azerbaijan Republic.

Conclusions

1. By means of molecular-genetic diagnostic methods two inherited diseases
associated with amino acids metabolism damage: Maple Syrup Urine disea-
se and Galactosemia were identified in one newborn.

2. Homozygous mutation 508 (C-T) of BCKDHB gene was identified, and it
was the cause of Maple Syrup Urine disease.

3. Three neutral genetic polymorphisms in BCKDHA gene were also iden-
tified: 972 (C-T), 59 (C-T) and 1221 (A-G), all heterozygous.

2. GALI1 gene mutation 563 (G-A) heterozygous was identified.
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YENIDOGULMUSDA AGCAQAYIN SiROSININ QOXUSU VO QALAKTOZEMIiYA
XOSTOLIKLORININ GEN MUTASIYALARININ iDENTIFIKASiYASI

K.9.9LIiYEVA, NNM.HACIYEVA, L.S.HUSEYNOVA
XULASO

Yenidogulmuslar arasinda aparilmis genetik skrining naticesinds bir yenidogulmusda
agcaqayin siresinin qoxusu vo qalaktozemiya irsi xastoliklorinin birgs tosadiifii askar edil-
misdir.

Agcaqayin sirasinin qoxusu xastoliyinin BCKDHB geninin 508 (C-T) mutasiyasi ho-
moziqot voziyyotdo identifikassiya edilmigdir. BCKDHB geninin torkibindo heteroziqot
voziyyetdo {i¢ neytral mutasiya askar edilmisdir, 972 (C-T), 59 (C-T) va 1221 (A-G)

Yenidogulmusgda heteroziqot voziyyatdo GALT geninin 563 (G-A) mutasiyasi alave
olaraq miioyyon edilmisdir.

Azorbaycan Respublikasinin ohalisindo agcaqayin sirasinin qoxusu vo qalaktozemiya
irsi xastaliklorinin skrininq yolu ilo profilaktikasi yollari miizakirs olunur.

Acar sozlor: akcaagac surubu idrar xostoliyi, galaktosemiya, metabolik bozukluk,
galaktoz-1-fosfatidililtransferaz, polimeraz zanciri reaksiyasi, mutasiya

UAEHTU®UKALMSA TEHHBIX MYTAIIU Y HOBOPOKIEHHOI'O
C BOJIE3HBIO 3ATTAXA KJIEHOBOI'O CUPOIIA, COUYETAIOIIEMNCSI
C T'AJIAKTO3EMUEN

K.A.AJIMEBA, HM.I'AJIKUEBA, A.C.ITYCEWMHOBA
PE3IOME

IIyreM reHeTH4eCcKOro CKpMHHUHTA Y HOBOPOXJICHHOTO BBISIBIIEHO COYETaHHE JIByX Hac-
JIeICTBEHHBIX 3a00JIeBaHUI 0OMeHa aMUHOKHUCIIOT: 3aMax KJICHOBOTO CUPOIIA U TalaKTO3EMHSL.

Unentudunuposana myrtamus 508 (C-T) rera BCKDHB B roM0O3UroTHOM COCTOSHHH,
NpUBOAAIIAs K 3a00JICBaHMIO 3araxa KICHOBOTO CHpPONA. YCTAHOBICHO HalMUUe TpeX He-
TpalbHBIX reHeTHdeckux noaumop¢usmon B rene BCKDHA: 972 (C-T), 59 (C-T) u 1221 (A-
G) B reTepO3UroTHOM COCTOSIHHH.

Y HOBOpOXIEHHOTO Takke uiaeHTH(uImpoBaHa myranus reHa GAL1 563 (G-A) B
TeTePO3UTOTHOM COCTOSIHUH.

YunTeiBass HalMuue 3a00JIEBaHMH 3amaxa KIEHOBOTO CHPOMNA M TajlaKTO3eMHHU B I10-
ITyJSIIUY, 00CYKAAIOTCS MyTH WX NMPOQHUIAKTUKN B BHJIE MacCOBOTO CKPHHHHIA HOBOPOX-
JCHHBIX A3epOaiipkanckoil Pecyomuku.

KnaroueBble cji0Ba: KICHOBBIH CHpOII, 3a00I€BaHUE MOYH, TaaKTO3EMHUs, HapyLIICHUE
obMeHa BemiecTB, rajnakTosa-l-pochaypuaunrpancdepasza, MOTMMEpPA3HOICTIHAS PEAKIINS,

MyTaLHUs.

Redaksiyaya daxil oldu:06.03.2017-ci il.
Capa imzalandi:26.09.2017-ci il
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30JIOTOPYJIHBIE MECTOPOXJIEHUS, YCJIOBUS UX
OBPA3OBAHUA U XAPAKTEPHBIE OCOBEHHOCTHA
TEOJUHAMUWYECKOI'O PA3BUTUSI (BOJIBIIOM KABKA3)
Crarps 11
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T.I.TAXMA30BA", HAA.MMAMBEPIMEB", M.A.KEKEJIUS ,
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* bakunckuui I'ocyoapcmeennwtii Ynueepcumem
**[eonocuueckuit uncmumym um A.U./[rcanenuose
Hayuonanvnoi Axademuu Hayx I'pyzuu
bsugeo@rambler.ru

Cmamvs noceawjena u3y4enuio 3010MOHOCHOCU a3epOAtiONCAHCKON U 2PY3UHCKOU
uyacmu borvwoco Kasxasa. Ilpu amom easxcnoe 3navenue npudaemcs 8blA8AeHU0 3010MOHOC-
HOCIU MOWHBIX 30H GMOPULHOU CIAHYE8AMOCU JUHEUHbIX cK1a0oK. Ha ocroge umerujecocs
MaAmepuana 6vIAGIEHO, YUMo JOKANUAYUS TUHEUHO-BbIMAHYMBIX PYOOHOCHBIX 30H 6MOPUYHOILL
CAHYe8amocmu ¢ 3010MOPYOHO-CYIbOUOHOU MUHeparu3ayuel NoOYUHAEMCs PA3PbIGHbIM
HapyweHuam 6nuswupomnoz2o npocmupanus. Ha smoii ocnose paccmampusaemcs 6onpoc o
8bl0eNeHUl 8 YKA3AHHBIX PYOOHOCHBIX 30HAX K8APY-30710MO-CYIbGUOHOU MUHEPATU3AYUL, C651-
3aHHOTU ¢ MEMACOMAMUYECKUMU AGNEHUAMU 8 IK3OHMAKMAX OUAdA308bIX 0AeK U 6Mewarujux
YEPHBIX CANYES.

I'panuysl 3010MOHOCHBIX YEPHBIX CIAHYES U 30]10MO-K8APY-CYIbGUOHOU hopmayuy He-
AcHble, Paxmopuvl, KOHMPOIUpYIOWUe opyoenenue, JumoaouiecKue u cmpamuspaguieckue.
Tlpusodumes kpamxoe onucanue Hauboree UHMePeCcHbIX U boNee 0emanbHO U3YUEeHHBIX NPOsE-
JleHutl 3010mopyorbIX opmayuil. Paccmampuearomes 2eonozo-eenemuyeckue u HOUCKOBbLE
MoOenu u npeocmasienus 3010MOPYOHbIX MeCMOPONCOEHUN VenepOOUCTbIX MEPPULEHHBIX
Moaw U3yHaeMol meppumopuy, U Ha 3Moil OCHO8e YKA3AHbL 803MONCHbIE NYMU (opMUposa-
HUSL U PA36UMUst 3010MOPYOHbIX CUCTEM.

KiroueBbie c10Ba: 30JI0TOHOCHOCTH 30H BTOpH'-IHOﬁ CJIaHOEBATOCTHU, I'€OJIOr0-r€HETU-

YECKHWEe U TIOUCKOBBIE MOJIENH, 30JI0TOPYAHBIE MECTOPOKIACHUS YIIEPOAUCTHIX TEPPUTECHHBIX
TouI, POPMHUPOBAHUE U PA3BUTHE 30JI0TOPYIHBIX CUCTEM.

Ha HOxHoM ckitone azepbOaiimkanckoit yacti bonbsioro Kaskasza B mpe-
nenax JpymkMHCKOW MOBHOM aHTUKIIMHAIM, & TAK)KE€ B CEBEPHOM YaCTH aKTHU-
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Bu3upoBaHHOW KaxernHO-BaHmaMcKo#l CKIaa4aTo-TabI00BON 30HBI BBISBJICHBI
JECSATKU TPOSIBICHUN Pa3UYHBIX PYA, B TOM 4ucie 0Ooyiee NeCATH 30J0TO-
MIPOSIBJICHUIN YEPHOCTAHIIEBOM 30J10TOpyAHOU (opmaruu. BakHoe 3HaueHue
NpUAAeTCsl BBISBICHUIO 30JIOTOHOCHOCTM MOIIHBIX 30H BTOPUYHOW CIaHIIE-
BaTOCTH JIMHEWHBIX CKIIAJIOK IEHTPaTbHON YyacTh T¢aHCKOro aHTUKIMHOPUS U
Karex-I'tomOymyaiickoii moa3onsl Capbeioanickoit 30HbI (puc. 1).

CrnoxxeHHasi cpeTHEIOPCKUMHU (?) YEpHBIMHU YIIIEpOACOAEpPKAIIMMU TIec-
YaHO-AJIEBPOTJIMHUCTBIMU OTJIOKEHUAMH, J[pyTKUHCKas IIOBHAs! aHTUKJIMHAIIb
B BHJIE€ Y3KOI'O BBICTYNA CpPEIH MEJOBBIX OTJIOKEHHH Ha BCEM MPOTSKEHHUU
(oxomo 250 kM) oTnenseT ciaHueByo 30Hy I maBHoro Kaskasckoro xpedra ot
BysikaHoreHHoil Kaxeruno-Bangamckoit 30Hbl. C ceBepa MOCpPEACTBOM 3aH-
TUHCKOTO Pa3jioMa MPOUCXOIUT compsbkeHue JpymaKMHCKON aHTUKIMHAIU C
3akarana-KoBrarckuM CHHKJIMHOPHEM, C lora rpaHuia ee ¢ Banmamckoi 30-
HOW orpannuuBaercs KallHapCKUM pa3inoMoM.

Mocodery, <y
é,\r{\i‘ A

Mcgauwbr
0 15 30xm
—Tr—Tr—

Puc. 1. Cxema pa3merieHus 30JI0TOPYIHBIX NposiBIeHUH Ha HOXHOM ckiloHe azepOaii-
JokaHcKoi yactu bompmmoro Kaskaza. OcuoBHble cTpyKTyphl: 1. Tdanckuit antnkmmaopwit; 11.
Caprrbamickast 30Ha; 111.3akatana-Kosmarckmii cuakmuHopuit; 1V. [pymxuHCKas mIoBHas aH-
TUKJIMHATG (3alITpuxoBaHa); V. Banmamckas 30Ha. 3010TONPOSIBICHHS (YePHBIE KPYXKKH): 1.
Habantckoe, 2. Capeibamickoe; 3. ['ymckoe; 4. I's3puikanHCKOE; 5. ATTHBIX-OUIGMIIITHHCKAS
rpymma; 6. [am3anergaiickoe; 7. Bannam-I"anamxeIkckas rpymma.

XapakTepHOH 0COOEHHOCTHIO PYIOBMEIIAIOIICH YePHOCIAHIIEBOM TOJIIIH
ABJIACTCA UX PUTMHUYHOC CTPOCHUEC, MHOT' Id IPUCYTCTBUC BYJIKAHOICHHOI'O Ma-
TepHasa, yKa3bIBaloUIero Ha MposBIEHUE CHHXPOHHOIO C OCaJAKOHAKOIIIEHUEM
BYJIKAHM3Ma, HAJIUYHE BBICOKOTO CoJepkaHus (Hepeako Beime 5%) KOHIEH-
TPUPOBAHHOTO WMJIU PACCESIHHOTO YIIIEPOJUCTO-TIIMHUCTOTO BEIECTBA, BBHICTY-
MaIOUIero B KayecTBe 1IEMEHTa MEeCYaHUKOB U aJI€BPOJIUTOB TEPPUTEHHBIX 00-
pa3oBaHUi, U MIHUPOKOTO CIIEKTPa CyIb(PUIHBIX MUHEPAJIOB, TJIABHBIM 00pa3zoM
CUHT€HEeTUYHOro nupurta (10 95-98% Bcex cynb(pua0B) U aCCOUUUPYIOLIUX C
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HUM MUPPOTHHA, aPCEHOMUPUTA, XAIbKOIUPHUTA, TaIeHNTa, chanepura, Mapka-
3UTa U Ap.

Jloxanu3zanusi JTMHEHHO-BBITAHYTBIX PYAOHOCHBIX 30H BTOPUYHOMW ClaH-
[IEBaTOCTH C 30JIOTOPYAHO-CYIb(UIAHON MUHepanu3auuedl B npeaenax pyn-
JKUHCKOM IIOBHOM AaHTUKIMHAIM TOJYUHSIETCS pa3pbIBHBIM HapyIICHUSIM
OMU3LIIMPOTHOTO MpocTHpaHus. VHTepec MpencTaBisiOT TOPU3OHTHI MUPUTO-
BbIX U MHUPUT-CUICPUTOBBIX KOHKpEUUH. 37eChb OTHOCUTEIHBHO BBICOKHE CO-
JIepKaHusl 30JI0Ta TATOTEIOT K Oosiee MeTaMOp(HU30BaHHBIM KOHKPELHSIM C
3€pHUCTHIM TUPUTOM.

Hamewaercs BbIIETUTh TakKe HAIOKEHHYIO KBapIl-30JI0TO-CYIbPUIHYIO
MUHEPATU3aLHUI0, CBA3aHHYI0 C METaCOMAaTHMYECKUMHU SIBICHUSMHU (OKpEMHE-
HUE, KapOOHATU3aIMs, 0)KEIIE3HEHNE) B IK30HTaKTaX AMa0a30BbIX J1a€K U BMe-
HIAIOIIKX YEPHBIX CIaHLEB. [ paHULIBI 30JI0TOPYIHBIX YEPHBIX CIAHIIEB U 30J10-
TO-KBapi-CynbhumHoit popmanuu ocrarorcs HesicHbIMUA. DakTOopamu, KOHTPO-
JUPYIOIIUMH OpYACHEHHE, SBISIOTCS JIUTOJIOTHYECKHUE U CTpaTUrpaduyecKkue.

Hwuxe npuBoauTcs KpaTkoe omucaHue Hanbojee WHTEPECHBIX MPOsBIIe-
HUW 3TUX JIBYX 30JIOTOPYAHBIX (hOpMaITHii.

T'vi3vincaunckoe 3onomonposenenue. OxBaTblBaeT UHTEpBaN JpynKuH-
CKOW IIOBHOW aHTHKJIMHANMM B OacceitHe p.l'oTypuait (BepxoBbsi p.KroHTIOT-
4aif). 31ech BBIJCICHBI YeThIpe IIMPOTHO OPHEHTUPOBAHHBIE CyOmapasuielb-
HbIE KPYTOMaJaroliue 30J0TOHOCHBIE 30HBI, MPEACTaBICHHbIE TOHKOPACCIaH-
[[OBaHHBIMHU, MECTAMHU TIEPEMSATHIMH, MEIKOIPOOICHBIMI YEPHBIMU CIIAHIIAMH.
OHnu yriaepoaucteie (OT HUX YEpPHEET pyKa), COAEepKaT PACCEIHHYIO MUPUTH3A-
U0, KBapIIeBble (MHOTAA C Cyab(UIaMI) TPOXKWIKA U JTMH30YKH, Yallle 3aHU-
MalOT COTJIACHOE C CJIAaHILIEBATOCTHIO IMOJIOKEHHE, JIOKAIU3YICh B MEIKUX, HO
OTYETJMBO BBIPAKEHHBIX PAa3PbIBAX—TPEILIMHAX, 3alOJHEHHBIX MEPETePTHIM
YIIUCTO-TIIMHUCTBIM BEIIECTBOM.

Haunbonee nzyuennas 3oHa Ned Ha JHEBHOM NMOBEPXHOCTH, PEIKUMU I10-
MCKOBBIMM CKB&KMHAMU U IITOJIbHEW Ha TITyOMHY MPOCIEKEHA Ha PACCTOSIHUE
1200 M, mpu 3TOM OOIIMK TOpPH3OHT U3ydeHHst coctasiser 1600-2000 wm.
MouHocTh 30510TOCOoAepkameld 30061 0kojio 30 M. CoxepkaHue 30510Ta IO
oHOMY ceueHHIo Ha 20-MeTpoBbIi mHTepBan Hu3koe (1mo 0,8 r/T), TOrma Kak
ocrtapmasicsi 10-Tu MeTpoBasi MOIIHOCTh XapaKTEPU3yeTCsl COEPKAaHUEM 30J10-
ta nopsiaka 1,0-2,4 r/1. B yrnepoauctsix cnannax coaepxkanue C opr. ot 2,04
1o 11,04%, cocraBnss, B ocHoBHOM, 3,0-5,35%. O0mas cynbhumoHOCHOCTh—
3-5% Bcel Macchl MOPOJI, CYIb(PUABI COCTOST U3 IEPBUIHOTO, CHHTEHETUIHOTO
MUPUTA, PE3KO MOJUMHEHHOE 3HAUEHHE MMEIOT MapKa3uT, MUPPOTHH, apCeHO-
OUpHT, calepuT, TCHIOMENaH, MUPOIIO3UT, OTMEUAIOTCS TaKKe KBapll H
KaJIbIUT.

B oTHOCHTENBHO OOOTAIIEHHBIX 30JI0TOM MHTEpBajax OpyJCHEHHE Mpo-
YKUJIKOBO-BKPAIUUICHHOE, JINH30BUHO-CIIOMCTOE, JIMH30BHIHO-KOHKPELIMOHHOE,
OpekuneBuHOE. [TOBBIIICHHBIC 3HAUEHUS 30JI0Ta, KaK MIPABUIIO, IPUYPOUCHO K
KBapU-CyIbGUIHOMY MPOKUIKOBO-BKPAIJIECHHOMY TUITy opyaeHeHus. Hapsaay
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C CBOOOJIHBIM 30JI0TOM B KBapllie W B Pa3lIMYHBIX CYyIbPHUAaX, O YeM CBUJE-
TEJIBCTBYET HAJIMYUE €r0 3€PEH B PEIKUX IIIUXaX, OHO, [0 BCE BEPOSITHOCTH,
B 3HAYUTEIFHOM KOJMYECTBE HAXOJIUTCA B TOHKOAMCIIEPCHOM COCTOSIHUM B
cynb(unax, B 0coOOEHHOCTH B MUPUTE U APCEHOIUPHUTE.

B 3onotoconepkamniux 30Hax ycTaHaBIMBAETCs HIMPOKOE pa3HOoOpasue
XUMHUYECKHX JIEMEHTOB (311eCh U Jjajiee B CKOOKaX COJEpKaHHE AJIEMEHTOB B
%, cepebpa—-B 1/1): Ag (20), Cu (0,83), Zn (2,49), As (0,3), Se (0,0012), Te
(0,0005).

Aenvix-Quaghunnunckoe 3onomonposesnenue. Haxomutcs B Oacceiine
CpedHero TedeHus p. Xanxanrdaid. 3aHuMas HeOONbIIONH y4dacTok JpymkKuH-
CKOM HIOBHOM aHTUKIMHAIIU, MPOSIBICHUE NMPUYPOUEHO K TEKTOHUYECKU OC-
JIO)KHEHHOMY KOHTAKTY ABYX TOJMII: (DIUIIOUIHON M acClUIHO-CIIAHIIEBOH, CO-
JepxKaen KOHKPEIIMOHHBIM TOPU30HT, KOTOPBIA MPEICTABIEH MUPUTOM, CH-
JIEPUTOM W TIIMHUCTHIMHY CIIaHIIAMH.

3omoto B konmuectBe 0,4-3,2 T/T OTMEYEHO B CHIIBHO METaMOpP(HU30BaH-
HBIX TpemMHOBaThIX yriaepoauctsix (C opr. 2,95-6,00%) cnannax, cyabpua-
HOCTh PYJIOBMEIIAIOIINX CJIAaHIIEB cocTaBisieT 1-3% oT oOmiel Maccel mOpoa U
MPE/CTaBICHA B OCHOBHOM MHUPUTOM, C KOTOPBIM CBS3aHA 30JIOTOHOCHOCTb.
HHTepecHbIM SBISETCSl YCTAaHOBJICHHE €IMHUYHOIO 3HaKa 30j0Ta. B crmannax
ormeuarotcs Takxke Ag (18,6), Zn (0,20), Cu (0,10), Se (0,0012) u Te (0,0005).

T'amzanunckoe 3on1omonposenenue. PactonoxeHo B 6acceifHe CpeaHero
TedeHus p. ['am3anuuaii B npenenax pymxuHckoil aHTukinHamu. CTpyKTyp-
Hasl MO3ULMS MPOSBIEHUS OMNpelesieTcs MOMEepPEYHbIM pa3pbiBOM, Iepece-
KAIOIIUM KOMIUIEKC CPEIHEIOPCKUX MMECYAHO-CIAHIIEBBIX OTJIOXKEHUN IIOBHOM
AHTUKJIMHAIH.

MuHepanu3oBaHHasi 30Ha YEPHBIX YIIIEPOJUCTHIX CIAHIIEB MPOCIIEXKEHA HA
paccTostHue OKOJIO 2 KM Tpu MotHocTy 15-20 M ¢ conepskannem 3omota 10 0,4—
HECKOJIBKO I/T, JOCTUTAsl B PeAKUX mpodax 5-8 r/T. J{ys 30HbI XapaKTepHO HaJH-
Y€ MHOKECTBA MUPUTOBBIX KOHKPELM C MOBBIIEHHBIM COJIEpPKaHUEM 30J10Ta
(mo 2 r/1). ahOHUTOBBINA MUPUT, KOTOPBIA 00pa3yeT SAPO 3TUX KOHKpELHi (1o
KpasiM 00J1a/Ial0IIUM CHEIU(UIECKUM JKEITHIM 1IBETOM), TIEPEXOAUT K CHUJIEPHU-
TOBBIM H  TJIMHUCTO-AJICBPOJIMTOCTOBBIM  00pazoBaHusiM.  [IposkuIKoBo-
BKpPAIUICHHBIA MUPUT, TPONUTHIBAIONINI 30HY OpYyIEHEHHMs, cocTaBiser 1-3%.
MoIHOCTh KyIUCO00pa3HO pa3MEIIEHHBIX MPOKUIKOB IMUPUTA OT TOHYANIIINX
JI0 €IMHUYHBIX CM, JOCTUTras B pa3ayBax /10 6 cm. Kpome nupura, oTMedaroTcs
canepur, XaJbKOIUPHUT, MAPKA3HUT, 00Pa3YIOIIHe BKPAIIICHHOCTH U PA3INYHbIC
no ¢Gopme BBIJEIEHUS, PEIKO HEOOJNbIINE JIMH30UKH; OTpaHUUYEHHOE pa3BUTHE
uMeeT KBapil-kapOoHaTHas muHepanu3anus. CoaepikaHue OpraHuKH B CIaHIAX
(uHorga OynuHUpOBaHHBIX) cocTtaBisgeT 2,0-7,0%. W3 npyrux KOMIIOHEHTOB
npucytcTByOT Ag (14), Zn (0,5), Se (0,0008).

Banoam-I'anaoxcvikckoe 3on1omonpossnenue. OXBaThIBaeT psiji F€OJIOTH-
YEeCKHX O/JHOOOpPAa3HO MOCTPOCHHBIX YYacCTKOB B OacceiiHe CpeiHero Te4eHHus
p. Bannamuaii (c oxBatom paitona c. ['amamxbik). 30J10TOHOCHOCTh OOHAPYKH-
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BaeT (XOTs HE Ha BCEX HMCCIEAOBAHHBIX YYacTKax) 30HA pa3pbiBa, OCIOKHSIO-
IIETO BHYTPEHHEE CTpoeHue JIpyIKMHCKOM aHTUKIMHAIN. 30JI0TO, KaK U B
PacCMOTPEHHBIX BbIIIE MPOSBICHUSIX, CBSI3aHO ¢ METaMOpP(HU30BaHHBIMU yTJIe-
POIUCTBIMU CIIAHLIAMHU, XAPaKTEPU3YIOLIMMUCS TOBBIIICHHBIMU COACPKAHUS-
MU OpraHuyeckoro BemecTtsa - 10 8-10%. Coaepxkanue 3o0s0ta ot 0,4 10 He-
CKOJIBKHX T/T, B OTHENbHBIX mpobax—20 r/T, monmubaena (Ha yuactke [aman-
*KbIK)—110 0,02%, mequ—mno 1,0%. B pymoHocHo# 30HE, MOITHOCTBIO 3-6 M, OT-
MEUeHa paccestHHasi MUPUTU3ALNS U PEIKUE BKPATUICHHUKU XaJIbKOITUPUTA.

baw-Jlatickoe 3010monposienenue pacnoyiokeHO B Mexaypeube Kwuii-
yaii-llluHyali, paHee U3y4eHO B OTHOIICHUH KOJYEAAHOHOCHOCTH U MOJHOIe-
HOHOCHOCTU. MUHEpanu30BaHHbIE 30HBI KOHTPOJIUPYIOTCS CEpHel MpOa0b-
HBIX Pa3pbIBHBIX CTPYKTYP BHYTPEHHEH IIOJIOCHI [[pyIKUHCKON aHTUKIIMHAIIMY,
XapakTepu3ysch cinaboi 3omoroHocHocThIO (0,2-0,4 1/T); oTMedaeTcst cepedpo
(mo 12 r/T).

3axamanvckoe 3010monpossieHye HAaXOAUTCS K CeBepy OT OJHOUMEHHO-
ro paiientpa (B 6acceitHax p.p. Axoxaapayail u Llunubanyait); csizano ¢ Ka-
Tex-I FoMOyT9aiickoil  KOJTYEeJaHOHOCHON 30HOM, OOHapyXHWBaromend ciadyro
30JI0TOHOCHOCTb.

3o10TocoAepxkaias KBapi-cylb(uaHas 30Ha MUHEpAIU3alMH MOIIHO-
ctbio 3-10 M, mpuypoueHa Kk 11aba30Boil jaiike, BHEAPUBIIEHCS BJOIb Pa3phl-
Ba B UEPHOCJAHIIEBYIO TOJIIY. 30JI0TO OTMEUYAETCs KaK B AK30KOHTAKTax Jaii-
KM, TaK U BO BMEILAIOMINX YEPHBIX CIAHIAX, COMPOBOXKIASICh OKPEMHEHHUEM,
KapOoHaTH3alMel, oxele3HeHneM. M3 pynHbIX MHUHEpPajoB IIMPOKO Pa3BUT
MUPHT, TIPU TIOJYMHEHHOM 3HAUEHUU XanbKomupuTa, chaneputa u ap. Comep-
JKaHUe 30J10Ta MO MOJIYYEHHBIM IpEeABapUTENbHBIM JaHHBIM cocTaBisier 0,4-
2,8 1/T.

Capuvibawickoe 3010mocooepaicauee MEOHOKONUeOAHHOe MeCmopotcoe-
Hue. Pacnionaraercs B o6mactu ['1aBHOKaBKa3CKOro Bojxopaszena. IT0 MeCTo-
POXIEHUE U PNl APYrUX aHAIOTMYHBIX O00BEKTOB mpuypodeHsl k Capbrdar-
CKOM MeTaJJIoreHnuYecKou 30He. [10 mosmydeHHbIM peABapUTEIbHBIM JIaHHBIM,
PYAHBIE 30HBI COJIEPKAT 30JI0TO B KoyimuecTBe 110 0,5-2,8 1/T.

K merannorennueckoi 30He IpUypoueHo Takxe /Jabanrmckoe pyoonpo-
sAeeHue KOTYSTaHHOTO TUIIA, OOHApYKHBaroiiee 30J0ToHOCHOCTh (oT 0,4-0,8
1o 1-2 r/t).

CappiOanickasi MeTaJlJIOTeHUYecKasl 30Ha, BKIItOYasi (pJIaHTH ¥ CMEXHbIE
TUTOMIA/IA BBIMICOTMEUYCHHBIX U IPYTHX METHOKOIYEIaHHBIX OOBEKTOB, MpE-
CTaBJIsIET HECOMHEHHBIM MHTEPEC HE TOJBKO ISl BBISIBICHUS CYLIECTBEHHO 30-
JOTOCOEPKAIUX MECTOPOXKIACHUI KoT4eaaHHOW (popmariu, HO U COOCTBEH-
HO 30JI0TOPYAHBIX KBapI-CyIb(UIHOTO U KBapLIEBOIO THIIOB.

Ipeosapumenvhuvle 6v1600b1 U 0000WeHUs. YepHOCTaHIIEBasT 30JI0TOPY/I-
Has opmanus azepOaiikanckor yactu bombioro KaBkasza nmpenMyIecTBeHHO
CBs13aHO C [Ipy/KMHCKOM IIOBHOM aHTUKJIMHAJIBIO. 30JIOTONPOSIBIECHUS KOHTPO-
JUPYIOTCA TPAaHUYHBIMU pa3jioMaMH M CEpUSIMH Pa3pbIBOB, OCIOKHSIOIINX
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BHYTpPEHHEE CTPOEHHE aHTHUKIMHAIU. [Ipu 3TOM JIHUTONOrMYecKUid U cTpaTurpa-
dbudeckuit GakTOpbl KOHTPOJIS OPYICHEHHUS UMEIOT MPEBATUPYIOIIee 3HAUCHHE.
30JI0TONPOSIBICHUST KBApI-30J0TO-CYIbPUIHON (opMaluu, B OCHOBHOM, pa3-
MelleHbl B ipesenax CapblOalickoi MeTaIoreHUUECKOM 30HBI.

YepHocnanieBasi 30J0TopyaHas (opMmalusl sIBISETCS OCHOBHBIM OOBEK-
TOM TOUCKOBBIX pabot. [IposiBneHuss Gpopmanuu XapakTepu3yrOTCs 3HAUUTEIb-
HbIMU TlapameTpamu. [IpoTskeHHOCTh 3010Tocoaepxkanmx 30H 700-1500 M u
6ouee, mpu MorHOCTH OT 10-15 10 30 M ¢ coaepkaHueM 30J10Ta OT «CIETOB»—
0,4 r/T 1o mepBbIX /T, uHOTAA 10 8-20 I/T. B OTHENBbHBIX MHTEpBaIaX, BUAMMO,
BCIIC/ICTBHE TIIE€pepaclpesieieHus] 30J0Ta MpH MeTamopduszMe IecyaHo-
AJIEBPOTIIMHUCTHIX 00pa3oBaHuil, MO0 APYrux (PaKkTOPOB, OTMEUAIOTCS OTHOCH-
TEJIbHO TOBBIIICHHBIE KOHIIEHTPALUK—I0 2-3 T/T Ha MOIIHOCTh 5 M 1 Oojee. Yr-
JIEPOJUCTBIE CIIAHI[bl, BMEIIAIOIINE 30JI0TOE OPYJAEHEHUE, XapaKTepU3yIoTCs CO-
nepxkanueM Copr. OT HECKOJIBKUX MPOIEHTOB 110 6-8%, MakCUMAaIbHOE KOJINYe-
ctB0—11,04%. B 3HaunTenbHBIX mpeenax KojaedaeTcs KOINIEeCTBO CYIb(HIOB,
nocrurast uHoraa 5-10%, KOTOpsIid, B OCHOBHOM, COCTOHT (10 95-98%) u3 nipu-
Ta MpU NOJYMHEHHOM 3HAYEHUHU aCCOLMHUPYIOIIUX C HUM XaJbKOMUPHUTA, caie-
puTa, TajeHnTa U ap. B pyIOHOCHBIX 30HAX, KPOME 30JI0Ta, OTMEYAIOTCs cepeod-
po (1o 20 r/T), Meab, IIMHK, CEJICH U AP. DJIEMEHTHI.

B HacTosmeit ctaauu u3y4eHHOCTH JeNaTh BBIBOJBI O KAKUX-THOO 3aK0-
HOMEPHOCTSX pa3MEIIeHUs 30J0TOPYAHOW MHUHEpalu3allui, BBIIECTUTH 30J10-
TOHOCHBIE€ 30HBI, COJIEPKAINX Tella C MPOMBIIIJICHHBIMUA TTapaMeTPaMHu, OTIpe-
JENUTh UX JIUTOJIOrO-CTPYKTYpPHBIE MO3ULWHU, MUHEpaIbHbIE TUIBI U T.J. HE
MPEJICTABISIETCS BO3MOXKHBIM, HE TOBOPSI O KOHKPETHBIX T€HETUYECKUX II0-
CTPOCHHUSIX M HAJEKHBIX MPOTHO3HO-TIOUCKOBBIX KPUTEPHUSAX, HEOOXOAMMBIX
JUIS BBIZICTICHHUSI U OIICHKHM 30JI0TOHOCHOCTH PallOHOB NMOHMCKOBBIX paboT. Bo-
IPOC 3TOT OCJIOXKHSETCS TaKkKe XapaKTepoM CaMOro OpYyIEHEHUs: Hapsay ¢
JTUCTIEPCHBIM 30JIOTOM HMMIIPETHUPOBAHHBIM B YTJIEPOJUCTOM BEIIECTBE H
cynbduaax (B 0COOCHHOCTH B CHHTCHETHUYHOM IHUPHUTE), CYIIECTBEHHAS YacTh
MeTaJljla HaXOJIUTCSl B BUJIC TOHKUX BBIICJICHHM, HE BCETJa YCTAaHABINBAEMBIX
B [UIMXAaX U MOYTH HE BBIABISAEMBIX MAaKPOCKONMYECKH, XOTS MUKPOCKOIHYE-
CKO€ 0OOHApyKEHHUE €ro He SBISAETCS PEIKOCTHIO.

[TapamnensHO C€ TNpPOBEACHUEM JETaJbHBIX IOMCKOBBIX, IOMCKOBO-
OIICHOYHBIX Pa0OT Ha HEKOTOPBIX «OMOPHBIX» 00BEKTAX—30JI0TOMPOSBICHUIX
WIH OTJENIbHBIX Y4acTKax, MpeJICTaBIsieTcss HE0OXO0AUMBIM ITPOBECTU CUCTEMa-
TUYECKHE MTOMCKOBBIE pabOTHI MO OIEHKE OOIIMX MEPCIEKTUB 30J0TOHOCHOCTH
B MEPBYIO OYEpeb HA BCEM MPOTSHKEHUM J[pyIKMHCKOM IIOBHON aHTHUKJIMHA-
T, HAXOMAIIEHCS K TOMY e B Ooliee OnmarompusTHOW reorpado-3KoHO-
Mudeckoid mo3unmu, yeM CapblOallickas MeTaUIOTeHHuYecKas 30Ha, OXBaThl-
Barolas BOAOpa3aenbHyo mnoiocy ['nmaBHoro KaBkasckoro xpedra. BaxxHbiM
ABJISIETCS IIIMXOBOE OMPOOOBaHUE, CTPYKTYPHO-T€OXUMUYECKOE MPOGUIHPO-
BaHHME ¢ 00s3aTeNbHBIM OTOOPOM MPOTOJOYHBIX MPOO U COCTABJICHUE JETAllb-
HBIX T€0JIOTO-MPOTHO3HBIX KapT macmrabda 1:10 000 (1:5000), kak OCHOBBI 1MO-
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HMCKOBO-OIIEHOYHBIX padoT.

3a HeOOJIBIION MPOMEXYTOK BPEMEHH MOJyYEeHbI 3HAUUTEIbHbIC TaHHbIC
M0 30JI0TOHOCHOCTH a3epOail/PKaHCKOW 4YacTH IOKHOTO CKioHa boibmoro
Kagkaza. Kpome Hanbonee nepcrneKTUBHBIX TUIOB («UEPHOCTAHIIEBBIX»), BbI-
SBJICHBl MHOKECTBO ITYHKTOB IPOSIBICHUS €JUHUYHBIX NUIMXOBBIX 3HAKOB 30-
JOTa WIK HEOOJBIINX COAEPKaHUH €ro B Pa3HBIX Ie€OJIOrO-CTPYKTYPHBIX 00-
CTaHOBKaX, OOJIbIIIOE KOJMYECTBO COMHHTENBHO pPACHIM(PPYEMBIX MPU3HAKOB
30JI0TOHOCHOCTH B JOHHBIX Ipo0ax (B accouuanuu C pyaoo0pa3youMu
KOMIIOHEHTaMH PETHOHA) U B CBS3M C Pa3HOBO3PACTHBIMU M Pa3HBIMH IO CO-
CTaBy IOpoJiaMu U T.1. Bce 3TO CyllecTBEHHO paciupsieT NEPCIEeKTUBBI 30J10-
ToHOocHOCTH bonpmoro Kaskaza BooOIe, BKIO4as 00JacTb €ro IOro-
BOCTOYHOI'O TOTPYXKEHMsI, MO3BOJIASI IPOrHO3MPOBATh 30JOTONPOSIBICHUS B
HEN3BECTHBIX 10 CET0 BPEMEHU I'€0JIOTHYECKUX MO3ULIUSX.

Jlanee paccMOTpUM T€0JIOrO-TE€HETUYECKUE MOJAEIN 30JIOTOPYIHBIX Me-
CTOPOXKJACHUHN YIJIEPOJAUCTBIX TEPPUTEHHBIX TOJII U3Yy4aeMOU TEPPUTOPHUH.

Kpamkue ceedenus o 2cocnoocmeyrowjux npeocmasieHusx o ceHe3uce me-
CMOPOIHCOCHULL 8 V2TIepOOUCbIX 2TIUHUCMO-ClaHyesblx moawax. A. CHHIOB U
ap. (2003), 06006muBIIMEe MaTepra IO 30JJ0TOHOCHOCTH YIJIEPOAMCTHIX CIaH-
LEB, IPUIUIA K BBIBOJY O TOM, YTO YacTh MCCIIEIOBATENEH CUMTAET YEPHBIC
CJIaHLIbI UCTOYHUKOM PYAHOIO BELIECTBA, IPYrME€ paccMaTpUBAaIOT UX B Kade-
CTBE ONArompusITHONW Cpelbl ISl PYyAOOTIOXKEHUS, TPETbU UM OTBOJST POJIb
CTPYKTYPHOT0—(hU3UKO-MEXaHUYECKOro Oapbepa. BrIcka3piBaIoch MHEHHE O
TOM, YTO 30JI0TO BBIHOCHJIOCH W3 30H Tpanutu3aiuu (Kpusmos, 1986). Cneny-
€T KOHCTAaTUPOBAaTh, YTO 30JI0ThIE MECTOPOKIACHUS JIOKAIM30BaHbl B Mpeaeax
TE€X Pa3HOBHUIHOCTEH MOPOJ, KOTOpbIE M3HAYaIbHO ObLIM obOorameHsl OB u
3o10toM. [lo MmHenuto D.Pa3zBoxk3aeBoit u ap. (2002) B CyX010%KCKOM MECTO-
POXKIEHUH 30JI0TOM OBLIM OOOTAIIeHbl Ha CTAJWU OCAJKOHAKOIUICHUS YTJIH-
CTBIE€ IIEJIUTOBBIE TOJIIM. YCTAHOBIEHHE B CYXOJIOKCKHMX pyJax MHHEpAJIOB
matuHOoBOM rpynmbl (Koponbkos, 2011) mo3BonseT mpesamnosiaraTb KOPOBO-
MaHTUHHBIA HMCTOYHMK pyaHoro BemectBa (Byn, Ilomos), oOycrmoBrneHHBIH
paHHUM PUDTOTCHE30M.

B. Bypsak (1982) cBsa3piBaeT 00pa3oBaHUE 30J0THIX MECTOPOXKICHHH B
TEPPUTEHHBIX TOJINAX C MpoleccoM uX Meramopdusma. OH MoauEpKUBal, 4To
MUHEpATU3aLUsl C MPAKTUYECKHMMM COAECPXKAHUAMH 30JI0Ta XapakTepHa IJIs
Y4acCTKOB, IJIe BHICOKA CTEMEHb MPOSBICHUS METaMOP(OreHHO-THIAPOTEPMATIh-
HOM JeATENbHOCTH. B ycloBusAX quareHe3a M KaTareHesa, 1o MHeHuro B. by-
psika, PacTBOPUTEISIMU 30JI0Ta MOTYT OBITH cepa M OPraHUYECKUE KHUCIOTHI.
[Ipeobmagaronmm KOMIUIEKCOM 30JI0Ta B pactBope B. Bypsik cuutaer AuS,
KOTOPBIN pa3iaraercs IpH B3aUMOJACHCTBUU C BMEILAIOIMIMMHU PAaCTBOP MOPO-
JlaMH 110 CJIEAYIOIEH IIPEAoaraeMoi cxeMe:

Fe* + Copr + AuS™ + H,O =4Au + FeS; + 2H,S + CO;, + Q.

B.Bypsk Taxke MoAMETHI, YTO YacThlil CIyTHHK 30JI0Ta—BOJIb()paM—(puK-
CUpYyeTCs B TE€X MOPOJIAX, TJ€ UMEIOTCS CIIE/Ibl BYJIKAHUYECKON JIEATEIIbHOCTH.
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O nepBOMCTOYHHUKE 30JI0Ta MOXKHO MpPEJIoJiararh 1Mo €ro M3HadalibHbIM
COJIepKaHUsIM B paszHbIX moponax: mo P.bep3ony (1983), koTopsiii 0600mmI
MaTepuaibl 0 BCEMY MUpPY, Haubojee BBICOKUMHU COAEPKAHUSIMH 30JI0Ta OT-
nndatotres 6a3utei—23 mr/t (uatepBan 0,8—680 mr/t). B ymprpabasutax co-
JepkaHue 300Ta Oosee Hu3koe—1 1,4 mr/T, emé Gosiee HU3KUMU COACPIKAHUS-
MH OTJIMYAI0TCs Tab0pO-IMOPUTHI U TuIaruorpanuTsl (3-4,6 mr/t; KopoOeitau-
KoB, 1997).

CymiecTByeT MHEHHE O TOM, YTO JJIsi BOSHUKHOBEHHS 30JI0TOCOJEpiKa-
HIUX TUIAPOCUCTEM HEOOXOIUMBIM YCIOBHEM SIBIISIETCS HaJUM4Ke MEPBUYHOU
«OCaJIOYHOW» aHOMAJIMU 30JI0Ta B MOPOJIaX, KOTOPBIE MOJBEPraroTCs Ha TIy-
O6unHax nopsaka 12 kM (a 3To XapakTepHbIE MOLUTHOCTH TEPPUTEHHBIX OCAIKOB B
0510Kax 3eMHOM KOPHI C 30JI0THIM OPYJCHEHNEM ) YACTUYHOMY IIABJICHUIO.

b.biiroman (1988) ormeTrunn, 4ro paccessHHOE B mopojaax 30j0to B PT-
yclnoBUAX amMpuOoInUTOBOM Qamuu MeramopdusMma Inepepacnpeneisiercs u
KOHIIEHTpupyeTcs B cynbbumax. M.CaxapoBa u ap. (1989) skcnepumenTom
NOATBEPANIIN, UTO M3 pacTBopa (c 10 u 107 NHAuCl,) B™mecTe ¢ pocToM
TEMIEPATYpPbl YCKOPSETCS OCAXACHHE 30JI0Ta U COOTBETCTBEHHO YBEINYHBA-
IOTCSl €ro KOHIEeHTpauus B cyiabduaax. [Ipuuém ocaxxmaromas criocoOHOCTh
apCeHOMMPHUTA PACTET C YBETMUCHUEM COJIEP KAHUSI MBIIIbSIKA B HEM, a TaKXKe ¢
YMEHBIIEHHEM pa3mepoB 3EépeH cynbpuaa. Ilocnennee oOCTOATENHCTBO 00B-
SCHSAETCS YBEJIMYEHUEM YIEIIbHON MOBEPXHOCTH (M KaK CJIEICTBUE, YBEJIHue-
HHUEM SHEpPIruy 3axBaTa MeTajia) MUHepala—0CauTelNs 30JI0Ta.

[lepBuuHbIe aHOMANUU 30JI0Ta MOTYT TPaHC(HOPMUPOBATHCS B PYAbI MPU
CTCYCHMH OJIATONPUATHBIX OOCTOSTEIBCTB—UX MpPeoOpa3oBaHUs B YCIOBUAX
HEOOXOAMMOr0 PEerHOHAIBHOTO WM TepMalibHOro Metamopduszma (Kpusios,
1986, 1989). Mcrounnkamu 30J10Ta MOTJIA OBITH KaK PYJOBMEIAIONTNE TOIIIH,
TaK M MOJCTUJIAIONINE X BBICOKOMETaMOP(PHU30BaHHBIE KOMIUIEKCHI, a UCTOY-
HUKOM 3HEPrHUH—B OJHUX CIy4asX BHICOKOTEMIIEPATypHBI PETHOHAIBHBIN Me-
tamop(hu3M, B APYTUX—MOIIHBIN TuHAMOMeTaMop(u3M, B TPETbUX—TIaJIMHI€H-
Hasi TPaHUTHAs MarMa WM MOAKOPOBbIE PaCIIaBhl.

30710T0-KBapLIeBO-CYAbGUIHBIA TUII OPYAEHEHUS H3BECTEH BO MHOTHX
yacTsax mupa. Hanpumep, Ha ceBepo-BocToke Poccuu B uepHOCIAHIIEBBIX TOJ-
[IaX OPOreHHBIX MOSICOB 30JI0TO CKOHILIEHTPHOBAHO B UTOJIbYATOM apCEHOIMH-
puTe ¥ MBIIbIKoBUCTOM nupuTe (BomkoB u ap., 2002), koTopbie 00pa3yroT,
KaK ¥ Ha TPY3UHCKHUX MECTOPOXACHUSX, TOHKYIO BKPAIUIEHHOCTb B 30HAaX
NpoOJeHns 1 pacciaHleBaHus (poccuiickue MecTopoxaeHus Maiickoe u Ty-
ManHoe Ha Uykotke, Hatanunckoe—B Bepxueit Konbime, Capbuiax—B Boctou-
Hol SIkytuu u np.). Uccnenosarensmu (bypsik, 1987) 6bpu10 0TMEUEHO, UTO 110
Mepe pocTa MeTaMoppu3Ma yMEHBILIAETCsl COAEpaHHe 30JI0Ta B MOpPOJAaX U
OJTHOBPEMEHHO C 3TUM PACTET co/epkaHhe MeTalla B TOPOBBIX BO/IAaX, paBHO-
BECHBIX C METaleIuTaMH: Tak B MOPCKOM BOJIE COJIEpKaHUe 30JI0Ta COCTABIISIET
1,1x107 r/r, B MeTaMoporeHHbIX BOax, chOpMHUPOBAHHBIX B PT-ycmoBusx
danuu 3enEHBIX CIAHIIEB, - 28,8><10'9 r/T. Taxke ObL10 TOAMeueHo (Baticoepr
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u np., 1982), uto comepkanue 3o0m0ta B 0,04 Mr/T, XapakTepHoe JJIT METaMOpP-
(OreHbBIX PacTBOPOB, MPAKTUYECKH COBIATACT C COACPKAHUSIMH 30JI0Ta B PY-
000pa3yIonIX pacTBOpax, OTKy/Ja OTJIaraiuch 30J0TOHOCHBIE OCA/IKH.

CornacHo MeTaMOp(OreHHO-THIPOTEPMATLHON TUIIOTE3€ MPOUCXONKIC-
HUS 30JI0TOTO OpYyJIEHEHUSs, Mepe HadaloM (PYHKIIMOHUPOBAHUS 30JI0TOHOC-
HBIX THUAPOTEPM JOJDKEH OBITh 3aJCHCTBOBAH MEXAaHU3M TEPMOOAPHUIECKOTO
«OCBOOOXKIEHUS» MeTalljla U3 MOPOJ U €ro Mepexo]] B MOPOBbIE BOJBL. 3aTeM
MOPOBBIE METaMOP(HOTEHHBIE BOJBI IMOJ BO3JCHCTBHEM TEKTOHUYECKHX CHII
MEepeMEeNaloTcsl K MECTy PYAOOTIOKEHUs, IIe OPraHUYECKOe BEIIECTBO py-
JIOBMEIIAIOIINX OCAIKOB CIIOCOOCTBYET CO3JaHHUI0 BOCCTAHOBHUTEIBHBIX YCIIO-
BUI 11 ocaxkaeHus 30i0Ta (Bonkosa, 1992). Opranndeckoe BEIIECTBO 3aTpa-
YUBAETCSI HA BOCCTAHOBIICHUE CYIb(PATOB U METAITIOXJIOPHIHBIX KOMIUIEKCOB.

ITo maenuto H.Kyp6anosa u H.®orensman (1996), 3omotopyaHbeie me-
CTOPOKICHHS B TEPPUTEHHBIX TOJIIAX MOTYT OBITh OOPa30BaHbBI KaK B Pe3YJib-
TaTe (PYHKIMOHUPOBAHUSA HK30T€HHO-OHJIOT€HHBIX, TaK M ILJIyTOHOT'€HHBIX
HEPTETUYECKUX CUCTEM.

BaxnedmMu 35€eMEHTaMu 30J0TOPYIHBIX TIOJIEW SIBIAIOTCS MaJible
MarmMaTu4eckue Tena (KBapleBble MOHIIOJUOPUTHI, CHEHUTHI, rabOpo, jam-
npoupbl), KOTOPHIE MOTIU OBITh €CTECTBEHHBIMH COCTABIISIOIIMMH 30JI0TO-
HOCHBIX MarMaTHYeCKHUX CHCTEM. JTH CHCTEMBI, BEPOSITHEE BCEro, 3apoiKia-
JUCh B HU3aX KOPBI WM B BepXHeH (?7) MaHTHM B IPOIECCE MarMaTHYeCKOro
«3aMEIICHUs» TEPPUTCHHBIX OCAJIKOB C MEPBUYHBIMU OCATOYHBIMU aHOMAJTHSI-
MU 30J710Ta. OTHUM U3 BO3MOXKHBIX MyTell 000raieHus 30J10TOM TePPUTEHHBIX
TOJII] SIBJISIETCS. UX B3aUMOJICHCTBUE C BYJKAHUYECKUMU SKCTASIIUSAMH B TIPO-
[[ECCe 0CaKOHAKOIIEHUS. DTO B3aMMOJIEICTBIE MOIJIO MIPUBECTH K (popMHpO-
BAaHUIO pacCcessHHON Cylb()UIHON MUHEpAIU3alui, MUHEpaJIbl KOTOPOH conep-
KaJIU «CBA3AHHOE» 30JI0TO. DTHU MPOLECChl MOTJIM UMETh MECTO B IajeoBIa-
JTUHAX OKPAWHHOTO MOPS (KOTYeIaHHOTO MPOodus), B KOTOPBIX €CTECTBCHHbI-
MU KOHIEHTPAaTOpaMu 30JI0Ta SBISUIMCH HAKAaIUIMBAIOIIMECS B BOCCTAHOBH-
TENBHBIX YCIOBHSIX (MOPOIBl HHTEHCUBHO CYNIb()UIN3UPOBAHBI) YTICPOAUCTHIC
TeppUTreHHbIE ocaaku. Mectamu (HOpMUPOBaHMS IEPBUYHBIX OCAZTOYHBIX aHO-
MaJIMA 30JI0Ta MOTJIM OBITh M 9acTU KOHTHHEHTAILHOTO CKIIOHA, Ha KOTOPBIX
MPOUCXOAMIO CKOTUICHHE (DIUIIONIOB-TYPOUIUIOB (B TIpeaesiax KOTOPBIX
KOHI[EHTPUPOBAKUE 30JI0TA MPOUCXOIMIO XEMOTEHHBIM M OMOTEHHBIM MYTEM).
B nocneanem ciyyae 3050TO BO (DIUIIONIBI MOCTYNANO B Pe3ysibTaTe 3K30-
TEHHOTO PA3JIOKEHHSI MOPOJ COCEIHUX MPUTIOIHATHIX KOHTHHEHTAIBHBIX OJI0-
KOB, CJIO’)KEHHBIX TpaHUTO-THeWcaMu U ynbTpadasutamu. Ecnu 31 coobpaxe-
HUSl OJIM3KU K PeaTbHOCTH, TO MOXKHO 3aKIIOYHUTh, YTO ISl OOpa30BaHHS Me-
CTOPOKICHHS 30JI0Ta TpeOyeTcs OOJbIIOe BPEMSI—HECKOIbKO I€0JIOTHYECKUX
smox. OOs3aTeNnbHBIMH YCIOBUSIMU PAa3BUTHS 3TOTO TIPOIECCa SBISIOTCS:
BEpXHEMaHTHUITHas Marmaruyeckas AuddepeHnnanus, moAKII0UYeHne MPoayK-
ToB nuddepeHmanyu (Kak UCTOYHUKOB TEIUIA M PYIHBIX KOMIIOHEHTOB) B
0CaJOYHO-THAPOTEPMANIBHOE OCaJKOHAKOIUIeHHEe (BO BIAAMHAX MopeH), a
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Tak)ke, B IPyroM Cilydae, IOBEPXHOCTHOE pa3io’keHue 3TuX AudQepeHunaTon
U TIepeMelleHNe HaXOISAIINXCS B HUX XaJIbKO(UIIOB U 30J10Ta B YIIIEPOIUCTHIC
TEPPUTEHHBIE OCATKU.

Haubosiee 0TBETCTBEHHBIM 3TanoM B 00pa30BaHHHM MECTOPOXKIACHUS 30-
J0Ta SIBJSIETCS OPOTEHHBIM (MJIM KOJTM3MOHHBIN), KOTJAa SHJOTEHHBIE CHJIBI
MHTCHCUBHO BO3/ICHCTBOBAJIM HAa MOIIHBIC OJIOKH 3€MHOH KOpBI. DTH OJIOKH
OXBAaTHIBAIOT YacTh acTeHOC(Ephl, TPAHYIUTOBYIO, TPAHUTO-THEWCOBYIO U Me-
TaMOP(OTreHHYIO YacTH 3eMHOI Kopbl. He n3bexaTh u npencraBieHuil 0 MaH-
TUHHOM AHANUpU3Me M YaCTUYHOM IOCIIEI0BAaTEIHbHOM IUIaBJICHUHN Ha Pa3HbIX
YPOBHSIX 3€MHOI KOpBI: BHauaje Ha TPaHyJIUTOBOM (TabOpouibl), TPaHUTO-
THEHCOBOM (IJIarHOTPAHUTHI U TPAHOJUOPHUTHI), & 3aTeM U MEeTaMOP(POTeHHOM
(mopdupoBbIe TaliKu KUCIOTO M CPEIHEKUCIOro cocTaBoB). [Iporece 3aBepia-
€TCsl BHEPEHUEM MaHTHHHBIX AU(HEpEeHIInaTOB—MabIX Tel1 U 1aeK OCHOBHO-
ro cocrasa. B aToi cxeme, ¢ y4€TOM TOr0, YTO T€OTEPMUUYECKUNA IT'PAJUEHT He-
JIOCTATOYEH JUIsl TIOJTHOTO PacIUIaBlIEHUs MOPOJ Jake B HU3aX KOPbI, B KauecT-
BE HOCUTEJIEH TEIUIOBOM YHEPTUU BBICTYIIAIOT:

1) 6 epanynumoeoti 30He—MaHTHIHBIA AHAMUp (CTETICHb PACIUIABIICHUS
KOTOpPOro M OTJadya TEIUIOBOM 3HEPTMU POCIH, COIJIACHO JEKOMIIPECCHOHHO-
nuccurnatuBHoMy Mexanu3my o B. [lIkomsunckomy (1985), mo mepe mpoaBu-
YKEHUS K IOBEPXHOCTH);

2) 8 epaHumo-2Helco8ouU 30He—«POXKIEHHBIE» B TPAHYJIUTOBOW 30HE
MarMaTH4eCKUE TeJa, a TAKKE BO3MOKHO MPOJOJIKAIOIINE «BCIUIBIBATHY MaH-
TUIHBIE THATIUPBI;

3) 6 memamopghocennoll 30He—TPAHOANOPUTHl U TUTATHOTPAHUTEI, TIEpe-
MeIIEHHbIE U3 TPAHUTO-THEMCOBOM 30HBI: UMEHHO BOKPYT HUX—BO BMEIIAIO-
MIMX UX TTOPOJIaX—0TMEYAETCsl MeTaMOop(HrUecKasi 30HaTbHOCTb.

ScHo, uTO Hanbosee BaKHBIM 3TAllOM Ha ITyTH MUTPALMK 30J10Ta SBISET-
csi (opMHpOBaHUE 30J0TOCOJEPIKAIIETO MOOUIN3ATa—CHIMKATHO-(QIIIOUIHON
CUCTEMBI, KOTOPasl 3apOKJanach B CBA3HM C YACTUYHBIM IUIABIIEHUEM METaBYII-
KaHOTEHHO-TEPPUTEHHBIX MOPOJ, BeposiTHee Bcero, B PT-ycnoBusax ampubo-
JUTOBOM aruu.

dopMupoOBaHUE CHUIHKATHO-(IIOUIHOTO MOOWMIN3aTa MPOUCXOIIIO B
y371aX—BJ0Jb KOHCEPBAaTUBHBIX TPaHC(HOPMHBIX pa3ioMoB. «PaspyiieHue» cu-
JTUKaTHO-(DIIOUTHO-Ta30BOr0 MOOMIIN3aTa, CYyAs MO Pa3MEUICHUI0 MECTOPOXK-
JEHUI 30J10Ta MPOMCXOANUIIO, B OCHOBHOM, B 3€JICHOKAMEHHO M3MEHEHHBIX YT-
JIEPOJUCTHIX TEPPUTCHHBIX KOMIUIEKCAX M MaJIbIX TPAaHOIMOPUTOBBIX TENAX.

Bosmooicnvie nymu ghopmuposanus u pazeumus 3010MOPYOHbIX CUCTNEM:
3onomopyousie mecmopodrcoenus I pysuu, 8 uacmuocmu nomenyuaibHoe 30n-
Xumckoe, IPOSIBISIOT CXOJICTBO CO MHOTUMHU MECTOPOXKJIEHUSIMU MHpA B yIiie-
POIUCTBIX TEPPUTEHHBIX TONIIAX. JTO CXOJCTBO BBIPAKEHO HE TOJIBKO B MU-
HEPaJIbHOM COCTaBe Py, HO U B OJNM3KUX (PU3UKO-XUMUYECKUX IMapamerpax
pynootrioxenus. IloaTtomy mpu co3iaHUM MBICIEHHO-JIOTUYECKONH Ie€HETHYe-
CKOW MOJIEIM MECTOPOKJICHUM, TPUBOJMMON HIDKE, YUTCHBI U OOIIHE, Xapak-
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TepHbIE JIJIs1 OOJIBIIMHCTBA PYIHBIX OOBEKTOB YEPThI, @ UMEHHO: MO MPE/ICTaB-
JICHUSIM MHOTHUX HCCJIeIoBaTelel U TakKe HAIIUM, KOHIICHTPUPOBAHUE 30JI0TA
(popMupoBaHrE MECTOPOXKICHHS) B 3€MHON KOpE MPOUCXOIUT CIEAYIOIINM
o0pa3oM: B Hayajie METaJl OCBOOOXKIAETCsI U3 OJTHOW MUHEPAIBbHOM (a3bl (Co-
CTaBHOM YacCTH MOPOJIbI-TIEPBUYHOIO KOHIEHTPATOpa 30J10Ta), 3aTeM IepeHO-
CUTCSI B PACTBOPEHHOM COCTOSIHUM K MECTY PYAOOTIIOKEHUS, I'Ie, B CUIY U3-
MEeHEHUS! (PU3UKO-XUMUYECKUX MapaMeTpoB, MPOUCXOAUT €ro BblAeNieHue (U3
pacIuiaBa MM pacTBOpa) M CBSI3bIBAHUE C IPYrou ¢a3oii, HO B OOIBIINX KOJIH-
yecTBax. HecMOTpst Ha HU3KWI KJIApK 30J10Ta B 3eMHOM KOpE, €ro CIIocOOHOCTh
K TIOATAITHOMY KOHIICHTPUPOBAHUIO, IPUBOASIIEMY B UTOTe K (POPMUPOBAHUIO
COOCTBEHHO 30JI0TOPYAHBIX MECTOPOXKACHUN, 00YCIOBIIEHA, C OJTHOW CTOPOHBI,
F€OXMMHUYECKMMH CBOMCTBAMHU METa/lIa, & C JAPYrOW—LENbI0 MOCIEA0BATENb-
HBIX N€0JIOTHYECKUX MPOIECCOB C YUYaCTUEM BEIECTBA MAHTUU, 36MHON KOPBI,
ruzpocdepsl 1 Onochepsl. 3010TO, TOMUMO CBOMCTBEHHOW €My aHOMAaJbHOU
XUMHUYECKOW YCTOMYMBOCTH, 00JIaJaeT XOPOIIeH MOJIsIpU3aIiieil U IpH BHICO-
kux Temmeparypax (>300°C) cBsi3pIBaeTCsl C IUTaHJaMU—XJIOpaypaTaMH, KOTO-
pble B CEpOBOJIOPOAHON Cpele MpU MOHMKEHUH TeMIlepaTypbl BOCCTaHABIIU-
BaIOTCSl B MPUCYTCTBUU cepHUCTOr0 raza—SO, (Jlernukos, Bumnop, 1981). [Ipu
OTHOCUTENIbHO HHU3KHX TeMIepaTypax B MPUCYTCTBUU CEPOBOAOPOJA 30JI0TO
ckomIiekcupoBano ¢ HS (Tmoaypatsl), a mpu Oojiee HM3KHX TeMIepaTypax
Tak)ke U ¢ aMuHokucinotamu. [lociennue, mockoabKy OHU HE ObUTH OOHApyxe-
HbI B Ia30BO-XUIKUX BKItoUeHUsAX (JletHukos, Bunop, 1981), He yuacTByIOT B
nepeHoce 3o0J0ta. [lepBorcTouHMKaMH 30J0Ta MPEANOIOKUTEIHHO, B OJTHUX
ClIydasix, MOTJIM ObITh 06a3UT-ynbTpada3uTOBbIE KOMIUIEKCHI, KOTOPbIE MOJICTH-
Ja0T 30JI0TOHOCHBIE AIJIOXTOHHBIE TJIACTUHBI B pyIHBIX paitoHax. KoHkpeTHO
Ha 10)KHOM ckiIoHe bombmoro KaBkasa, 30510T0 B 6acceifH OKpauHHOTO MOps
MOTJIO TOCTYNaTh W3 COCEAHETO0 C HUM—DBOJbIIeKaBKa3CKOTO TepIHHCKOTO
0510Ka, B COCTaB KOTOPOTO BXOJAT, KaK YJIbTPaOa3UTOBbIE KOMIUIEKCHI, TaK U
JpeBHUE—KapOOHOBBIE—30JIOTOHOCHBIE KOHTJIOMEepaThl. B japyrom ciydvae, a
MMEHHO TMpHU OOOTalleHHH METajlaMU YIJIEPOJUCTHIX CIAHIIEB BO BMaJWHAX
(pudTOreHHOM NMPUPOABI) OKPAUHHOTO MOPSI BEJHKA BEPOATHOCTH MOCTYILIE-
HUS 30JI0Ta B OCa/IKU BMECTE C BYJIKAHUUECKUMHU SKCTAISALIUSIMH.

Crnenyromuii 1 Hanbosee OTBETCTBEHHBIN 3Tall HA MUTPALMOHHOM ITyTH
30J10Ta K MECTY €ro NepBHYHOTO KOHIIEHTPUPOBAHUS SIBJSUICS MEPHOJ 3K30-
TEHHOI'O Pa3JIOKEHHUs «30J0TOCOAEpkKAIUX» Hopol. [lucnepcHas u pactBo-
pEHHAasi OCHOBHAS YacTh 30JI0Ta BHavalse, A0 JUTU(UKALNY MTOPOJ, «3aXBaThl-
BAJIaCh» OPTaHU3MaMH U COpOMPOBANIACh TNIMHUCTHIMU MHUHEpalaMHu. AKKyMY-
TS 30J10Ta MPOUCXO/MIIA B 1IEIb(OBBIX 30HAX, HA CKJIOHE KOHTUHEHTA U Y
€ro MOJHOXUS, YacTO B PU(PTOBBIX BIAAMHAX KOHTHHEHTOB (TaJ€O0O0KPAauHHOE
MOP€) U OKEaHOB.

Jlymaercsi, 4TO CyIIeCTBOBaHHE O0a3UT-yIbTpada3UTOB, UX SK30T'€HHOE
pa3pylleHHe U aKKyMYJIALUs 30J10Ta B TYpOUANIaX—yCIOBUE 711 KOHIIEHTPH-
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pOBaHMS 30JI0Ta HEOOXOAMMOE, HO HEAOCTaTOYHOE sl oOpa3oBaHHs IpPO-
MBIIIJICHHO 3HAYUMBIX MECTOPOXKACHUN B YIIIEPOAMUCTBIX TEPPUTECHHBIX TOJI-
max. s pemoOunm3ay paccessHHOro B MOpoJax 30J10Ta U €ro MUTpaluu K
MECTy PYIOOTIOXEeHHsS Tpedyercs AmuTenbHoe Bpems. Hampumep, 30510ThIe
MecTopoxacHuss bomaiiounckoro paitona (Poccus; Pynnksuct u np., 1992),
pa3MelleHHbIe B PUPTOICHHOM CTPYKTYpe, AaCCOLMHUPYIOTCS ¢ Oa3albTamH,
yAbTpaba3suTaMu U YIIIEPOAMCTHIMU CJAHLIAMHU. 3]1eCh BO3pacT O(QUOIUTOB—
1050+50 mun. ner. Ilo MHeHMIO MccnenoBarenel, MUHEpalIbHasl 30HAIBHOCTD
(BO BHeIIHEH 30HE: KapOOHAT-YIIIEPOJUCThIE CIAHIBI C MAarHETUTOM, CEpPHUIIM-
TOM, TJIOOYJISIMU MUPUTA—XJIOPUT C PACCEIHHBIM MUPUTOM—> XJIOPUT-AHKEPHUT-
CUACPUT—CYIb(UTHO-KBapLIEBble THE3IA U PACCESIHHOE 30JI0TO; BO BHYTPEH-
HEH 30HE: KBapI-aHKEPUTOBBIC MPOKWIKH C CyIb(UIaMU U CAMOPOIHBIM 30-
JIOTOM) TIPENICTaBIsAECT COOOW CyMMapHBIA Pe3yJlbTaT BO3JACHCTBUS Ha PYAOB-
MEIAIOIINe TTOPOABl PETHOHATIBHOIO MeTaMop(u3Ma U SIBICHUH, KOTOPbIE CO-
MyTCTBOBAIM BHEJIPEHUIO Ha OPOTEHHOM 3Tarne (Iajneo30i) MajablX UHTPY3H—
I'PaHOMOPHUTOB U JaMIIPO(UPOB.

JlaHHbBIE 110 U30TOMHBIM COOTHOIIEHUSM KHCIOpO/ia B KBaple HE UCKIIO-
YaloT y4yacTHe Ha paHHEM 3Tale PYIAHOIo Ipolecca Kak MeTaMop(OreHHbIX,
TaKk U MarMaTOreHHBIX BOJ. B To)ke BpeMs Ha Mo3IHEM 3Tane Moriu (yHK-
IIMOHUPOBATH MEPErpeThie cypbMacoaepKamue (Gparonasl, BOAbI KOTOPHIX ObLTH
MeTeopHOro npoucxoxaeHus. Cyas Mo COOTHOIIEHHUSIM H30TOIOB CEPhl, OC-
HOBHO# BKJIaj B BAPHALHH & 'S BHOCHIH CY/Ib(HIBI METaMOP(OreHHOr0 mpo-
UCXOXJICHUSA, a cepa CylIb(UAOB pPYIHOrO dTama H30TOMHO TI'OMOI€HHA
(8345Cpezmee =+43,0 £ 2,0%0) u 6;113Ka K METEOPUTHOMY CTaHAAPTY.

30MXUTCKOE MECTOPOXKIEHHE ObITO CHOPMHUPOBAHO B pe3yibTaTe (yHK-
uunonupoBanust ruapocucremsl HyO—CO,—N,—CHy, coneBoii coctaB KOTOpoi
MEHSJICS OT OMKapOOHATHO-HATPHUEBOTO (MOHOKBAPIICBBIM IapareHe3uc) o
OuKapOOHATHO-HATPUN-KAJIBIIUI-MarHUEBOTO  (KBapI-aHTUMOHUTOBAsA ~ aCCO-
nuanus) (Imruanze, SApomesuy, 2002). KBapi-nmupuT-apceHONMUPTHOBBIA T1a-
parenes3uc ObuT 00pa3oBaH npu Temmneparypax 325-295 + 10°C. Cynbduust co
CBSI3aHHBIM B HHX 30JI0TOM OTJIMYAIOTCS M IOBBIIIEHHBIMU COZICPKaHUSAMHU
[IMHKa, HUKEeTs U Bodb(dpama. [To3mHmii mapareHe3nc—KBapI-aHTAMOHUTOBBIA—
obu1 copmupoBan mpu 225+10°C u mMuHumansHOM naBieHuu B 0,5 kOGap.
[To3auuii pacTBOp OTIMYajNa HU3Kas COJEHOCTh, & MUHHMaJIbHAs IJIOTHOCTH
pactBopa Obu1a 0,8 em/r. C HEKOTOPOU J10JIEU OCTOPOKHOCTU MOXKHO YTBEp-
XKAaTh, YTO MO (PU3MKO-XMMHUUECKUM MapaMeTpaM MecTopoxaeHus Pauu cxon-
HBI, HanpuMep, ¢: a) YapMUTaHCKUM MecTopokaeHueM (Y3o0ekucran, bopTau-
KOB U 1p., 1996), rne kBapIi-apceHONMUPUTOBBIN MmapareHe3uc Obu1 chopMHUpo-
BaH npu temneparypax 360-270°C u maBnenusx B 2,7-0,8 k0ap; B ycIoBHAX
HU3KON aKTUBHOCTU KHCTIOpOAa (107%7-107 0ap) u cepsl (107-107% 0ap) u B)
Omumnuaguuackum (Poccus, bapanoBa u ap., 1997), roe kBapi-apceHONMUpPHU-
TOBBII mapareHe3uc Obu1 copmupoBan npu Temmnepatypax 380-280°C, a an-
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TUMOHUT-0epThepuTOBbI—TIpu 280-220°C. Ilpu 3TOM XapakTepHBIMH JaBIie-
HUSIMH B TIpoliecce pynooOpasoBanusi Obmu—1,4-0,6 x6ap. 31ecs Takxke pyao-
o0pa3oBaTeNbHbII IpoIecC MPOTeKal B YCIOBUAX HU3KUX aKTUBHOCTEU KH-
CJI0pOJa U Cepbl.

s mecmopooicoenuti muna 30nxXumo 803MOMCEH CeOVIOWULl 8apUAHM
pazeumus codbimuil: Ha TO3THUX 3Tanax (OpPMUPOBAaHUS TOPHO-CKIIAAUATHIX
COOPYKEHHH, Ha TITyOMHAX OT MOBEpXHOCTU Oosiee ueM 10 KM, mpu JTOKaTLHOM
pasorpeBe (opMHpYIOTCS 3a CYET MEPBUYHBIX 30JIOTHIX aHomanuii, B PT-
ycioBHsaX aM(puO0IuTOBOM (halMu MM BBICOKOTEMITepaTypHO# cyOdanuu da-
UM 3€IEHBIX CIAHLEB, (DIIOMIAHO-CHIIMKATHBIE MOOMIIM3ATHI, COCTOSIIME M3
rUApOGUILHOTO KPEeMHHEBOTO refisi M Ta3oBbix ¢a3. Hampumep P.Kortmna
(1991), mpuparomasi GONBUIYI0 POJIb OJHOBPEMEHHOMY JIEHCTBHIO METaMOp-
dbuyeckor W TEKTOHWYECKON muddepeHnmany pyagHoro BemecTsa mpu (op-
MHUPOBAaHUU TMPOMBIIUICHHBIX KOHIIEHTPALUNA 30JI0Ta, pacCMATPUBAET KBapII-
MOJIEBOIIIATOBBIE METACOMATUTHI CO INTOKBEPKOBOM KBApI-CYIbPUAHON MHU-
Hepanu3alield Kak COCTaBHYI) YacTh MOOWIIM3aTa, KOTOPBIM BO3HHUKAET Ha
MECTe B yCIIOBHAX MeTareHe3a Ha riryomHe 8-10 km. Yike Ha riryOWHax, mpe-
BhImaromux 3 kM, kak ormeuaer P. Koruna (1991), u3 TeppureHHBIX MOpOA
BbIICNIACTCS TMO(DOOHBIN K HUM «MOOWIIN3AT», COCTOSIIUA M3 KPEMHHEBOTO
rensi, Ta3oBbIX M TUAPOPOOHBIX TBepAbIX (a3. [Ipu 3TOM 30510TO U COMyTCT-
BYIOIIME €My 3JIEMEHTHl MOTYT IPHUCYTCTBOBATH MPHU BBICOKUX TeMIlepaTypax
(>300°C) B cocraBe Kak THIPOCYIb(PHUIHBIX, TaK U THAPOXJIOPUAHBIX KOM-
riekcoB. [locnennue mpu NOHMWKEHUH TeMIIepaTypsl U ToBbiieHnu pH paszna-
rarTCs U B pacTBOPE OCTAIOTCS TOJIBKO THoaypaThl. Kak momyckator B. Bypsx
(1986) u apyrue CTOPOHHHMKH THAPOTEPMAIbHO-METaMOP(POTEHHON THITOTE3bI
o0pa3oBaHMs 30JI0THIX PYA, U3 pacTBOpa MPU NOHMKEHUU TeMIlepaTyphl BHa-
yaje BBIIEISIICS CyAb(QUA 30JI0Ta, KOTOPBIA IMOJ NEHCTBHEM OTPULATEIHHO
3apak€HHBIX aHUOHOB (KPEMHHEBOTO Telil U XJIOP-MOHA) BOCCTaHABIUBAJICS C
BBIJICJIEHUEM CBOOOHOTO 30J10Ta. YacTh MeTajla «CBSA3BIBAIOCHY B MHUPHUTE U
apCeHOMUpUTE.

B pesynbrare WHTCHCHBHBIX HANPSIKCHUH KOJUTM3MOHHO-TTIOCTKOJIIH-
3MOHHOTO BPEMEHHU Ha IPaHHUlLIe JBYX reo0J0KOB (pa3aenéHubiX [ naBHbIM Hal-
Burom HOxHoro ckiona bonbimoro KaBkasza) Obuta MOArOTOBIIEHA OCITA0JICH-
Hasi CTPYKTypa JUIsl BHEAPEHUS MarMaTUTOB—HEOI'€HOBBIX JaeK I'PaHOJUOPHUT-
noppupoB, CUEHUT-NOPGHUPOB U JaMIpoPUPOB, a 3aTeM U 0Opa3o0BaHUS Tpe-
HIMHHBIX 30H, KyJa, B CBS3M CO CIAJOM JaBJIE€HUS, «3aCaChIBAJIUCh)» 30JI0TO-
HOCHBle MoOwnm3atel. s (aougoB ObUIM XapaKTepHBI OIM3KPUTHYECKUE
temriepatypbl (>340°C) m OukapOOHATHO-HATPOBBIM cocTaB. Bo dmronmax
MPUCYTCTBOBAJIM B 3aKOMIIJIEKCOBAHHOM BHUJIE 30JI0TO, MBIIIbSIK, CypbMa U B
MHU3EpHBIX KOoJH4ecTBax Bolib(pam. B nmureparype Obuto ormeueHo (bopTHu-
KOB M Ap., 1998), uto ¢umronasl, npeacrapistomue cmech Boabl, CO,, CHy,
H,S, N, u xapakTtepHble j1si ME30T€pMaIbHBIX MECTOPOXKJIEeHUM, Kak Hexma-
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HUHCKOe U PaumHCKue, paBHOBECHBI C MOpPOJaMHU, MeTaMOp(HU30BAHHBIMHU B
ycnoBusix ampubonuroBor danuu. Emé B. Bypsk (1986) momu€pkuBai, 4ro
ra3bl, OOHapy>KEHHBIE B Ta30BO-KUJKHUX BKIIIOUEHUSX PYyJOCIararoliux MUHe-
panoB Me3oTepMalibHbIX MecTopoxaeHu—CO,, CHy, H,S, N,, NH3, CO, Hy—
ABJISIOTCS PE3YNBTATOM TEPMHUUYECKOTO pasiiokeHus Copr M AUCCOLUALUM Kap-
OOHATOB B YCIIOBHSX BBICOKOTEMIIEpaTypHoro metramopdusma. Ha ypoBue py-
JIOOTIIOKEHHS (a0MCCATbHO-TUNAOMCCAIBHBIA YPOBEHb—3-5 KM) KPEMHHEBO-
GronHBIN MOOMIM3AT UCHBITAN Pa3/ielieHue Ha KPEMHUEBBINA Teb (KOTOPbIi
3aMOJIHUJT TPELIUHBl U PACKPUCTAIIIM30BANICS) U BBOJIHO-Ta30BYI0 cMech. [lo-
CIEIHSS B3aMMOJICHCTBOBANIa C BMEMIAIOIIMMHU KBApIIEBHIC JKUJIBI MOPOJIAMH,
YTO BBIPA3UJIOCh B MHTEHCHBHOM OKBApIEBAHUU U CYIbQUAM3AIUHN CIAHIIEB.
Bo BMemaroniyo MuHepain3aimio cpely BMeCTe ¢ paCTBOPUTENEM IOCTYIAIN
30JI0TO M MBIIIBSIK; JKEJI€30 3aMMCTBOBAJIOCh Ha MECTE - M3 KEJIe30CoAepika-
IIMX MUHEpaIoB. JlanpHeWInas 3BOJIOLUSA TUAPOTEPMAIBHOU CUCTEMBI, BO3-
MOKHO C y4acTHEM JONOJHUTEIBHOTO MCTOYHHMKA METaUIOB, MpHUBENA K JIO-
KaJbHOMY, HO 0oJiee HHTEHCUBHOMY OKBApIIEBAHUIO, YKPYITHEHHUIO paHee 00-
pa30BaHHBIX CYNb()HUIOB U OUUIICHHUIO MOCIEIHUX OT MpUMecel (B TOM 4ucIie
U «CBS3aHHOTO» 30J0Ta). Bo3MokHO, B 3TOT nepuoj Obuta cpopMupoBaHa U
KBapu-pepOepuToBas accolualus, UMEIoas He3HAYUTENIbHOE pPa3BUTHE Ha
PaunHCKUX MECTOpPOXKICHUSX, MO-BUAUMOMY, H3-3a IIJIOXOM MUIPALMOHHOMN
CIIOCOOHOCTH KeJle3a B YIIIEKUCIHIbIX (IIIONIaX, a TAK)Ke HE3HAUUTEIbHBIX KOH-
HeHTpanuil Bonb(dpama B ruapoTepMax. Ha 3akIOYNTEIEHOM dTane pa3BUTHS
THUIOCUCTEMBI, B CBSI3U CO CHIDKeHHEeM Temmeparypsl (10 240°C) u ménouHo-
CTH pacTBOpA, MPOU3OILIO BbIICICHIE U AaHTUMOHUTA.
3onomo-keapy-manocynvgpuonsiii. mun opyoeunenus (npumep, Jlyxpa) o6-
pa3oBaJICsl Ha CYOYKIIMOHHOM 3Tarle Pa3BUTHsI TOPHOCKIIQTYATHIX CHCTEM; TH-
POCUCTEMBI MPOSIBIISIOT MapareHHbIe CBSI3U C MaJIbIMU TeJlaMu rabOpo-Iuiaruo-
TPaHUTHBIX KOMIUIEKCOB; COMPOBOXKIAIOTCS KBAPI[-TIOJIEBOMITIATOBEIMA METaco-
MaTUTaMH. OOIIEU3BECTHO, YTO B MUCTOPHH 3€MJIM MPEOOIaNal0T MPOIECChI, KO-
TOpBIE CITOCOOCTBYIOT, B OCHOBHOM, JWCCHUITAIIUU (PACCEMBAHUIO) PYIHOTO Be-
[IECTBA U TOJBKO B OTJCIBHBIX UCKIIOYUTENBHBIX CIydasX €ro 4acTh oOpasyer
CYLIECTBEHHbIE KOHLIEHTPAIIUM B 3€MHOM KOpeE. B CIy4ae C 30J0TOM, KaK OTMe-
YEHO BBIIIIE, ’TUM YCIOBHSM OTBEYAIOT, BEPOSITHEE BCETO, CIEAYIOIINE ITOCIIEI0-
BaTeJbHBIC SBJICHUS: 1) 3K30T€HHOE pa3yiokeHue (WM pa3pyIIeHUE) «30J0TOCO-
JepKamuxy» 0a3uT-ynbTpada3uToB; 2) 0CBOOOXKIEHUE METAIOB (WX BBIIIEIA-
YHBaHUE U3 MUHEPAJIOB) U WX MEPEHOC, B OCHOBHOM B pacTBOpuMOH (opme, B
MECTa CKOIUICHHUsI (MIIMIIIOMIHBIX OCAJKOB M UX 3aXBaT OPTaHUKOW U TIIMHUCTHI-
MU MHHEpajlaMH (B OTIENbHBIX CIydasX, KaKk HalpuMep BO BIAJUHAX OKpauH-
HBIX MOPEH MM CPETMHHOOKEAHNYECKUX XpeOTOB, Ha 00OTaIIeHue 30JI0TOM YT-
JIEPOJUCTBIX TEPPUTCHHOB BIMSHUE OKa3bIBAIN U THAPOTEPMATbHO-BYJIKAHOT €H-
HBIE TPOLECCHI: 33/I0JIT0 10 Hayasla 30J0TOr0 pyJOHAKOIUIEHHs BO BMAJAMHAX B
BOCCTAHOBUTEJIbHBIX YCIOBUSX CKAIUIMBAINUCH «UEPHBIE» WIIbI, KOTOPbIE MEPHO-
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JTUYECKH 000TalaINCh MPUBHOCUMBIME THIPOTEPMaMH Xallbkoduiamu u Oma-
TOPOIHBIMH MeTaIaMU—(pOPMUPOBATICH O00OTaIEHHBIE CyabuIamMu ciou (c
MOBBIIIEHHBIMU COJIEPKAaHUSMH MEJU, IIMHKA, XpoMa, HUKEJIS, 30JI0Ta U JIp. Me-
TaJIOB); 3) mepepacnpeielieHie METAIOB BHYTPH OCA/IKOB IO BO3/ICHCTBUEM
SNUTNeHETUYECKUX U KaTareHeTHYECKUX MPOIECCOB (YacTb METAJIOB KOHIIECH-
TPUPYETCsl B JUArCHETHYECKUX CylIb(UIax, Apyras pacTBOPSETCS B MOPOBBIX
BOJ/Iax); 4) MPOAODKAIOIIUIACS TPOIIECC 000TaIEHUs 30JI0TOM CYJIb(HIOB U TIO-
POBBIX BOJI TIpH YCUJICHHH MeTamopdu3ma (3eneHocnanmeBas u aMpudoInToBas
daruu MmeTamopdusmMa); 5) Ha MO3JHUX dTanax pa3BUTHS 36MHON KOPHI—B (haHe-
PO30€—4acCTUYHOE PACIUIABIICHHE «30JI0TOCOACPIKALINX» METATEPPUTEeHHBIX U
METaBYJIKHOT'€HHBIX TIOPOJ] BEPOATHEE BCETO MOJ] BO3AECHCTBHEM TEILIOBON SHEP-
UM MaHTUHHBIX JUATTHPOB; 6) BCIUTHIBAHKE JIOKAIBHBIX MAarMaTHUYECKUX 0YaroB
U TIOCTIeTYIOIIEe 3a STUM PACIUIaBIeHUE MUTMBI B YCIIOBHSIX Jekomiipeccuu. 1o
maenuto @. JletnukoBa (1997) rpanuronHas MarmMa Ha ypoBHE €€ BO3SHHUKHO-
Benus (PT-ycrnoBus ampuO0amMTOBOM (arun) KBa3UpaBHOBECHA, TaK KaK B M30-
OapHBIX YCIOBUSIX TEMIEpaTypa paciuiaBa OJM3Ka K TeMIIepaType OKpPYKaroIIei
cpenbl. [lpu MenneHHON AeKOMITpecCHH (M30TEPMHUIECKHE YCIIOBHS) 3aCHCTBO-
BaH MEXaHU3M CTPYKTYpPHU3aIMH PACIIaBa U BBIICTICHUS JTUKBAIMOHHBIX Chepo-
JIUTOB, a TAKKE—UTUPOBBIX MErMAaTUTOB U MHAOPOJIOB. [Ipu «1I10KOBOI» AEKOM-
Ipeccuu, Korja cucreMa ObICTpo MOoHUMAaeTCs Ha BhICOKUH ypoBeHb (T-850°C,
P—1-2 x6ap) pe3ko moBsImIaeTCs 00BEM pacIuIaBa—IMPOUCXOIUT pa3/ICIICHUE TO-
MOTEHHOTO BEIIEeCTBA HA CHJIMKATHYIO M (IIOMIHO-Ta30BYI0 ¢a3el. Ha ypoBHe
«IITOKOBOM» JIEKOMITPECCUU (THITAa0MCCATbHBIN YPOBEHB) OTACIACTCS «(DIFOUIHAS
¢a3a»—30JI0TOHOCHBII MOOWIN3aT, KPEMHHUEBASI YacTh KOTOPOTO B MPUpPOE 3a-
¢uKcupoBaHa B BHIE KBApIEBbIX M KBapI[-MIOJIEBOIINATOBBIX KW, a Ta30BO-
BOJTHAS, KOTOPAst BCTyTajia BO B3aUMOJICWCTBHE C YTIIEPOAUCTHIMH TEPPUTCHAMH,—
B BHUJIC TUAPOTEPMAILHBIX METACOMATHTOB (OEPE3UTOB) M BKPAIICHHO-CYIbMU/I-
HOW MUHEpaJIU3alum.

Hcxons u3 UMEIOMIUXCsl B HAIIEM PACTIOPSKEHUN CKYAHBIX T€OXHUMUYe-
CKHX JIaHHBIX, YKa3bIBAIOUIMX Ha MAaHTUIHBIA HCTOYHUK MapareHHbIX C pyAaMH
MaJIbIX UHTPY3Hi (AGaKypCKHil HHTPY3UB IO OTHOIICHUIO B HEM 87S1/*Sr oxa-
3ancsa ManTtuiiHbIM, [lynaypu, Toronumze, 2016), a Takxe MmetaMmophOreHHYIO
OPUPOIY TUAPOTEPM, MBI CKIOHHBI MBICICHHYIO T'€OJOTO-TeHETHYECKYI0 MO-
JieNb MPEeACTaBUTh B cienyromeM Buae. Ha cragum mertarenesa (3eneHocnaH-
neBast (aius) 30JI0TO ¥ COMYTCTBYIOILIHE MY 3JI€MEHThI, 00pa3yIoIIHe B COBO-
KYIMHOCTHU MEPBUYHYIO aHOMAJIUIO B YTJIEPOAUCTHIX TEPPUTCHHBIX TOJIAX, HC-
NBITATN TIepepacipeieIeHHe—CKOHIICHTPUPOBAIUCH B CyIb(HIaX U MOPOBBIX
Boaax. [lo mepe ycuneHus creneHu mMeramopdusma Mmopoj, BO3MOXKHO IMpH-
YUHHO CBA3aHHOW C TEIUIOBBIM BO3JICHCTBUEM MAaHTHUIHBIX IIJIFOMOB, 30JI0TOCO-
nepkamas cpefa (yriiepoaucTbie (GUIITUTHI, BKPATUICHHUKH CYJIb(QUI0B U MH-
HEpaTU30BaHHBIC BOJbI) ObUTa MpeoOpa3oBaHa B 30JI0TOHOCHYIO MarMaTude-
ckyto cucremy. DaonUI0OHACKHIIIEHHbIE M YaCTUYHO PACIUIABIEHHBIE MOPOIBI

71



(MarMpl) mepeMenianch Ha 00jiee BHICOKHME TUIICOMETPUYECKHUE YPOBHH 3EM-
HOU KOpBI, TJIe U TPAaHCPOPMUPOBATHCH BO (IFOUIHO-MArMaTHIECKUE CUCTE-
Mbl. [locneanue, B CBSA3M €O CIaOM JaBJICHHS U MOHMKEHHUEM TeMIIepaTyphl,
HBOJTIOIIMOHUPOBAIH C BBIICJICHHEM M3 HUX KPEMHHEBOTO MapO-Ta30BOTO MO-
ownmzata. B obmactu pymosnokanu3anuu MOOUIIN3AT, BHITECHCHHBI M3 30HBI,
OTPAaHWYEHHOW BBICOKOTEMIIEPATYPHBIMU H30TPalaMd, B3aHMMOJEHCTBOBAN C
MeTaMop(dOreHHBIMH BOJIaMH, B PE3YJIbTAaTE YETO CO3/1aBaIUCh Nepu(epruiiHble
HAJMHTPY3UBHBIC TUAPOCUCTEMEI. B MOCIeTHUX, B YCIOBUSIX HATUYHS CEPOBO-
JI0poJia U OKHCJIA YIIIepoJia, OTHOCUTENbHO HU3KUX TEMIIepaTyp U IMOBBIILIECH-
HBIX pH, THOXJTOYpaThl (OCHOBHBIC HOCHTEIH 30JI0Ta B BEICOKOTEMIIEPATYPHBIX
MarMaTu4yeckux (QUIIoNaax) pasjarajuch M «3aMellaluchy THoaypatamu. B
ITHX MEepUPEPUNHBIX THAPOCUCTEMAX B Pe3yJbTaTe MX OCYIICHUS BBIICIISIIH-
JUCh KPEMHHUEBBIN reflb, @ BOKPYT HETO—B pe3ysibTaTe B3aUMOJACUCTBUSI MUHE-
paNM30BAHHBIX BOJ C KOMIIOHEHTAMHU TJIMHUCTBIX CIAHIIEB—H 30JI0TOCOJEpPIKA-
e Cyab(OuIbI.

MBI MOXeM C OIpencIIEHHONW J0JIe YBEPEHHOCTH YTBEPKJaTbh, 4TO Ha
YpOBHE PYyI00TIOXKEeHHUS (PyHKImoHupoBana ¢mronaHas cucrema—H,O-CO,—
N,—CH4-H,S, comneBoii coctaB KoTopoil Obul OWKapOOHATHO-HATPHUEBO-
KaJIbI[ME€BO-MarHUEeBbIM. PacTBOpPHI, B KOTOPHIX B 3aKOMIUIEKCOBAaHHOM (hopme
HAXOJMJIUCh 30JI0TO, MBIIIBSIK, BOIb(paM, IIMHK U HUKENb, ObUTH cpena (yriie-
POAMCTBIC CIAHIBI) BOCIPUHUMAIOTCA KaK (PU3MKO-XUMHUUYECKHI Oapbep B Iie-
pUOI PYAOHAKOIUICHHS, a TOJCTHAAIONINE X META0CaJ0YHbIE M METaBYJIKa-
HUYECKHE MOPO/bl KaK UCTOYHUK METaJUIOB. 31eCh YMECTHO MPUBECTH HAOIIO-
nenust A.KopoGeitnukosa (1997): on 3amerun, yTo aMpuOOTUTH3AIMSI COMPO-
BOXKIAaeTCsl 00pa3zoBaHUeM JaMIpo(Guponog0o0HBIX MOPOJ YaCTO C MOBBIIICH-
HBIMH COJICP KaHUSIMH 30J10Ta.

PaccMoTpuM NOMCKOBYIO MOJEINb 30J0TOPYAHBIX MECTOPOXKIECHUHN B yI-
JEPOAUCTHIX TEPPUTCHHBIX TOJIIIAX.

Mogens cocTaBiieHa Ha KOHKPETHOM MarepHaie bosblekaBka3ckoro pe-
THOHA, a TaKKe ObLTH MCIOJIh30BaHbI JaHHBIC, KOTOPHIE HAKATUIMBAIKNCH B TEUe-
HUE ACCATWIETH B POCCHICKOM [[eHTpaslbHOM Hay4YHO-HCCIEA0BATEIbCKOM
Te0JIOTOpa3BeJOYHOM HHCTHTYTE IBETHBIX W Onaropoanbix MetawioB (Kos-
crantrHOB, Hapcee, 1989). [lox monuckoBoil MOJEIBI0 TTOHUMAETCSI KOMITJICKC
pacro3HaBaeMbIX PU3HAKOB, XapaKTEPUIYIOIIUX PA3HOPAHTOBBIC SIUHUIIBI Me-
TAJJIOTEHUYECKUX MPOBUHIMNA: METaNIOTEHUYECKUE 30HBI, PYAHBIE pPaliOHBI,
PYIHBIE TTOJISI U MECTOPOKACHUSI.

MertamioreHu4ecKkas 30Ha 00bEIMHSIET PacpOCTpaHEHHBIE HA OOJIBITION
TUTOMIA/IA AUCIOIMPOBAHHBIE TEPPUTECHHBIC TOJIIIH, B COCTAB KOTOPBIX BXOJST
MOII[HbIE€ TOPHU3OHTHI YTJIEPOAMUCTHIX MECUAHO-aJIEBPUTO-CIAHIIEBBIX IOPOJ.
TeppureHsl mpencTaBieHbl, B OCHOBHOM, OCaJIKaMH, HAKAITUBAIOIIUMUCS Ha
CKJIOHE M y MOJHOXHSI KOHTUHEHTA, a TakKe B IIyOOKOBOJHBIX KOTJIOBHHAX
OKpauHHOTO MOps. Ocaaku, 0COOCHHO TMOCIEAHUX, HECYT NMpPHU3HAKH, CBUJIC-
TENbCTBYIOLIME 00 y4acTHH B MX (POPMUPOBAHHM BYJIKAHMYECKHX IMPOLECCOB.
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bonbmias ux yacTh HCHBITada MOIIHOE TEKTOHMYECKOE MpeoOpa3oBaHUE U
BKJIIOUAET Tella MarMaTuToB. B mpesenax 30HBI MECTOPOKACHHS JIOKATH30Ba-
Hbl B TJIMHUCTO-CJIAHIEBBIX (ACTHIHBIX), (QIUIIONIHBIX U KapOOHATHO-aJIeB-
pPONMUTOBBIX (uUIIEBBIX GopMmarusax. st Tomm XxapakTepHa PUTMUYHOCTH H
TOHKOCJIOMCTOCTh CJIaraloliuX MX MOPOJ; MOPOAbI HEPEIKO coaepxkar kKapoo-
HATHBIM MaTepual, TI00YISpHBIA MUPUT, GocdaTHble KOHKpenuu. PymnoHoc-
HBI€ TOJIIM MOJCTUIIAIOTCS BYJIKAHOTEHHO-OCAI0YHBIM KOMIIJIEKCOM, TOPOIbI
KOTOporo meramop¢usupoBansl B PT-ycnoBUAX BBICOKOTEMIEPAaTypPHBIX CYO-
danuii 3eneHocnanneBoi gamuu u ampudoauToBOM (armu. BayTpu 30H Mec-
TaMU BBICTYMAIOT TPAHUTO-THEMCOBBIE KYIOJA, OCIOKHEHHBIE MPOTPY3USIMH
yIbTpaba3uT-0a3uToBOro cocrapa. CrerneHb MeTaMopdur3mMa pyT10BMEIIAIOIINX
1OpOJ,, B OCHOBHOM, 3€JIEHOCTAHIIEBasi (OT CEpUIUT-XJIOPUTOBOM JO SMHUIOT-
rpaHatoBoi cyOdaruu BKIIOUMUTENHHO). YacTo pyaoBMEIIAONIUe TOJIIIM TIe-
PEKpBITHI KapOOHATHBIMU. PyTOBMEIAIOMIUME SBISIOTCS KakK YIJIEpOICONep-
JKalllke MHTEepBajbl TOJI, TAK U OCIOKHSIOIINE UX TPAHUTOUABI. 30HBI BKIIIO-
YaIOT MHOTOYHCIICHBIE «IECTPOT0» COCTaBa JAKU W Mallble Tela TUOPUTOB U
IrPaHOAMOPUTOB; AHOMAJIUU 30JI0Ta, BOJb(ppaMa, MbIIIbIKA, CypbMbl. B ux
npezenax pacnpoCcTpaHEeHbI 30JI0ThIE POCCHINU U IUTUXOBbIE OPEOJIbI.

[To reopu3nvyeckuM IaHHBIM B 30HAaX (PUKCUPYIOTCS «CKPBITHIE» MacCH-
BBl TPAHUTOUIOB, (hOpMa KOTOPHIX aKMOJUTOBAs (MX MIUPUHA—AECATKH KM, a
MOIIIHOCTb—HECKOJIBKO KM, MPOTSXKEHHOCTh MO BEPTUKATU—S5-7 KM), OHH OTHO-
cATCA K rab0po-aHOpUT-TPAHOAUOPUTOBOM popmMarum.

Ha KaBka3ze 3070TOHOCHasi MeTayUIOT€HHYECKass 30Ha 3aHMMAaeT IIEeH-
TpaJIbHYIO 4acTh npoBUHIMHN FOkHOTO ckiioHa bonbimoro KaBkasa u Beipake-
Ha TEKTOHUYECKON CyTypoil. 30Ha ciaraercsi, B OCHOBHOM, aJUIOXTOHU3HPO-
BaHHBIMH YTJIEPOIUCTHIMU TEPPUTCHAMHU, KOTOPBIE «CIIECIHUATU3UPOBAHBD) Ha
Au, Hg, Sb, As, W. 3oHa npoTtsaruBaetcs o npoctupanuto Ha 300 kM, mmpuHa
e€ kosebnercs ot 12 1o 25 KM; OHa BKIIIOYAeT TPH PYAHBIX paifona - CeBepo-
abxasckuii, Mectusg-Paunnckuii 1 CBaHerckuii. B 30He HM3BeCTHBI Ba THUIIA
30JI0TOM MUHEPAIU3ALMU: 30JI0TO-APCEHONIUPUTOBBIN U 30J10TO-KBAPLIEBBIN.

PynHble paifloHBI SBISIOTCS COCTABHBIMH YaCTSMHU 30H U BBIICISIIOTCS Ha
OCHOBaHMHU OoJiee YETKUX M KOHKPETHBIX T€0JIOTHUYECKUX MPU3HAKOB OpYCHE-
HUS: CTETIEHb PErMOHAIbHOr0 MeTaMopu3Ma He mpesbiiiaeT PT-ycnoBus Bbl-
coKoTeMIlepatypHoi cyddanuu (OMOTUT-MyCKOBUTOBAsI 30HA) (paruu 3e1EHBIX
CJIaHLIEB, TPU STOM MECTaMH CHUHIE€HETHYECKHH MUPHUT WUCIBITHIBAET MUPPOTH-
HU3AIHMI0; YETKO BUAHO, YTO THAPOTEPMAIbHbIC H3MEHEHUS CBSA3aHbI C 30HAMHU
nuciokauui. PynHble pailoHbl OrpaHUYeHbl MPOJOJIBHBIMH MarMOBBIBOISIIH-
MU pa3IOMaM#, KOTOPHIE SIBISUTUCh HA pAaHHEM JTare pa3BUTHH PErmoHa KOH-
CeIMMEHTAllMOHHBIMU. BOMM3KM orpaHM4MBarOmUX pailOHBI Pa3lIOMOB YCHIIH-
BaeTCA TEKTOHMYECKasl HANPsDKEHHOCTh TEPPUTCHHBIX TOpoJ. PynokoHTpoin-
pylolue AUCIOKAIlMN TMPEeACTaBIEHbl KPYMHBIMU TPEUIMHHBIMUA 30HaMH, B
npezenax KOTOPBIX IMPOSBICHBI Pa3HOOPHUEHTUPOBAHHBIE CUCTEMBI Pa3IOMOB;
30HBI MHOTOSIPYCHBIE, YTO BBI3BAHO PUTMHYHBIM CTpoeHHEeM Touil. B cocras
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aCMUIHBIX CJIAHIIEB, BMEIIAIOIINX 30JI0TOpYyAHbIe Tena B ['opHoit Paue (I'py-
3usl), BXOOUT opranudeckoe BemectBo (OB), 3anumaromee ve 6onee 2% 00b-
éma mopox. CraHnpl oTyiMYaeT ymepeHHble comepkanus Si0, (46,8-60,8%),
oTHOCUTENbHO BhicOKHe—Al O3 (17-34,94%), npeobmananue K,O (2,78-9,6%)
Haa NayO (0,45-2,57%). A. XKabun u ap. (1985) 3apukcupoBanu B pyaoHOC-
HBIX CIIaHI[aX MOBBIMICHHBIE conepxkanus Li, V, As, Zn. B MecTax ckoruieHus
PYIHBIX TEJl YCTaHABJIMBAIOTCS MPU3HAKH, CBUACTEILCTBYIOIINE O ByJIKaHHYE-
CKOM aKTHMBHOCTH B MEPHUO]I HAKOTUICHUS OCAIKOB: OJU3CHHXPOHHBIMU OCA-
KOHAKOIUICHHUIO SIBJISIFOTCSI TaK Ha3blBa€Mbl€ CIMIIMTHI-IUIACTOBBIE aTbOUTHU3H-
poBaHHBIE aMaba3bl, 3aHUMaroNIMe B pa3pese 1/3 o0bEMa BMEIIAIONIMX HX
cnanues. [lapareHHbIMH C 30JI0TBIM OpYyJIEHEHUEM, Ha HaIll B3I, MarMaTH-
TaMd B MecTus-PaunHCKOM pyIHOM paliOHE SBIISIOTCS HEOTCHOBBIE NAWKU U
Mayble IITOKOOOpa3Hble Tejda TPAHOJUOPUT- M KBAPIEBBIX MOHIIOAUOPHUT-
noppupoB.

B CBaneTckoM pyIHOM paliOHE MOTEHUIUAIBHBIE 30J0TOPYIHBIE MECTO-
pPOXACHHSI (30JI0TO-KBAPIIEBOTO THIA) JTOKAIM30BAHBI BO (DIUIIOUAAX paHHEH
I0pBI, HETTOCPEACTBEHHO MEPEKPHIBAIOIINX MAIEC030CKUE OTIOKEHUS (IU3CKas
cepus); B PETPOrpaHO U3MEHEHHBIX MeTaMOP(PHUTAX M CPEAHECIOPCKUX TpaHU-
tounax. I[locneanue mnpencTaBiieHbl KBapLEBBHIMU TUOPUTAMH, KBAapLEBBIMU
MOHIIOHUTAMH M KBapIIEBEIMH MOHIIOJMOPHTAMU. BOIM3M MOCIETHUX U3BECT-
Hbl ¥ BBIXOJIa CPEIHCIOPCKUX IHUOPUTOB, TabOpO M MUPOKCEHUTOB (Abakyp-
CKHIi MaccuB). 30JIOTOHOCHBIC 4acTH WHTPY3uH Jlyxpa (Tae cocpemoTOUeHBI
KBapelEeBO-KUIbHBIE 30HBI) UMEIOT CJENYIOIIME METPOXUMHUYECKHE XapakTe-
puctuku: cogepxkanue SiO, konebmorcs ot 54,0 mo 59,3%, Al,Os 0ot 17,5 o
18,0%, xanuii He3HAYUTETHLHO TIPe00IaiaeT Hal HATPUEM.

Jns MarMaTuyeckux KOMILUIEKCOB XapaKTEpPHO Y3J0BOE pa3MEICHUE;
JalKu B OOJIBIITMHCTBE CIIy4aeB CyOCOTIaCHBI BMEIIAIOIMIUM UX TTopoaaM. Paii-
OHBI W300MIIYIOT, TaK HA3BIBAEMBIMU, XKWJIAMU «METaMOP(GOTeHHOT0» KBapIia,
4aCTh KOTOPBIX MOXET OBITh ¢1a00 30JI0TOHOCHOMW. PaiioHBI crararoTcs ayiox-
TOHBIMU MOIIHBIMH TJIACTUHAMH Pa3HOBO3PACTHBIX MOPOJ] M XapaKTEPHU3YIOTCS
OTpULATENIbHBIMU TPABUTALIMOHHBIMUA aHOMAJUSIMU, POCTPAHCTBO MEXKIY KO-
TOPBIMH «3aNIOJTHEHOY» PYIHBIMH y3JaMHu (TosiMu). [1o MHEHHIO COTPYIHUKOB
[HHUI'PU, B 3THIX MecTax pa3MeIIeHbI IIACTOBBIE HHTPY3HUU.

K stomy MoxHO n00aBHTH, uTO: 1) 30JI0TO-MBIIBSIKOBO-CYIb(UIAHbIC
pPYIbl pa3MellleHbl B TJIMHUCTO-CIIAHIEBbIX U KapOOHATHO-TEPPUTEHHBIX (op-
MalMsX, B Mpeienax KOTOPhIX M300MIyIoT rab0po-auabdasbl, TUOPUTHI U JaM-
npodupsl; 2) KBapleBO-KUIbHAS MUHEpAIH3aus (C CoJepKaHueM CyIb(hUI0B
1o 1%) nposiBiieHa B TeX peruoHax, rjae ¢piaumonanbie GopMaluu nepeKpbiBa-
10T CHaJIMYecKuil pyHIaMeHT; 3/IeCh 4acTO PyAHbIE Tella JOKaJIN30BaHbl B alu-
KaJTbHBIX YaCTAX TPAHUTOUIHBIX MAacCUBOB. Takxke Mpu MPOTHO3HOHN OILIEHKE
pailoHOB Ha 30JI0TO cienyeT oOpallaTh BHUMaHUE Ha YIJIEPOJUCTOCTh TEPPH-
TeHHBIX MMOPOJl, Ha KOJMYECTBO MHHHUCTON ¢pakiuu u OB, koTopeie ompene-
7M. MaciTaObl NEPBUYHOTO KOHIIEHTPUPOBAHUSA 30J10Ta U COITPOBOXKTAIOLITNX
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€ro JIEMEHTOB B TEPPUTE€HHBIX Toimax. Kak oTMeuanoch paHee, B cilydae ¢
30JI0TO-MBIIIBSIKOBO-CYIb(UIHBIM OPYJCHEHUEM IEPBHYHOE OOOTalIeHHue 30-
JIOTOM IJIMHUCTBIX MOPOJ] MPOUCXOIUIIO TI0J] BO3IEHCTBUEM IMIPOTEPMAIbHBIX
IPOIIECCOB; a B CIIydyae C 30J0TO-KBAPI-MAIOCYIb(QHUIHBIM OpyACHEHHEM—
PYAOHAKOIJICHUIO MPEALIECTBOBAIO (OPMHUPOBAHHE 30JIO0THIX AHOMAJIUN B
npoliecce 0caaKooOpa3zoBaHUs U MOCIEIYIOLIEro 3a 3TUM MeTaMoppu3Ma Mo-
pox.

Jlnist paifoHOB XapaKTEepHBI KBAPIIEBO-KUJIbHBIE CHCTEMBI, B COCTaB KOTO-
PBIX, KPOME KBapIla, BXOJAT MUPUT, apCEHOITUPUT, MUPPOTHH, ILIEENIUT, 30JI0TO,
MYCKOBHUT (CEpHUIINT); MX PAcIpOCTpaHEHUE Ha IIyOWHY OrpaHHYEHO MeTa-
MOP(PHUIECKON OMOTUT-XJIOPUTOBOM accoluanueii. BepTukanbHbIN auana3oH
opyneHeHus: nocruraer 3-3,5 kM. ConepikaHue YIJIEpOJUCTOrO BELIECTBA B
pyloBMeIaIKUX nopoaax He npesbimaeT 0,5-5%, a rnaBHbBIMM KOHIIEHTpa-
TOpaMH 30JI0TA SIBJIAIOTCS apCEHONMMPHUT U MUPUT. B yrimeponucTsix mopojax
(OHOBBIM COJIEP’)KAaHUEM 30JI0Ta CJIEIYET CUUTATh 1-7 MI/T.

Uccnenosarenu ormeuaror (bypsik, 1982 u np.), uTo Bomb(hpaM Xxapakre-
pPEH AJs MOpPOJ, KOTOPbIE HECYT Cielbl BO3JICHCTBUS HAa HHUX BYJIKAHUYECKUX
npoueccos. Emé pa3 noq4epkHEM, 4TO pyabl JIOKAJIU30BaHbI IIPEAIIOYTUTEIIBHO
B IIOPO/IaX, UCIBITABIINX 3€JICHOCIAHLIEBOE METaMOP(PUUECKOE U3MEHEHNE U B
KOTOPBIX M3 CYyNb(UA0B MPeoOsIalaloT MUPUT U apCEHONHUPUT; HA TIyOMHe—Ha
YPOBHE OMOTHUT-XJIOPUTOBBIX ACCOLMALMU—TIUPUT U MUPPOTUH MPUCYTCTBYIOT B
PaBHBIX KOJMYECTBAX, a TIyO)Ke—Ha YpOBHE SMHUI0T-aM(PUOOIUTOBON 30HBI-U3
Cynb(Ua0B MpeACTaBIeH TOIBKO NUPPOTHH. Ha BBICOKMX ypOBHSIX OpyIEHEHUs
NpPOSIBIICHBI OEpe3UuThl (KBAPIl-CEPUIIUT-aHKEPUTOBAsT AaCCOIMAIMs), a HAa HHU3-
KHX—KBapI-110JICBOIIATOBbIE U OMOTUT-XJIOPUTOBBIE METACOMATUTHI.

[Ipu oueHke NOTEHIMATIBHO 30JJ0TOHOCHBIX PaOHOB CielyeT o0paiiarh
BHUMAaHHE Ha CJIEIYIOIUE T'€0JIOTHYeCKUE TPU3HAKU: HAIPSKEHHYIO AUCIOKA-
[IUOHHYIO KapTUHY; HAJIMYUE YIJIEPOAMCTHIX TOPU30HTOB; BBICOKHE COAEpIKaA-
HUS 30J10Ta B IIOJIEBOIINATOBBIX METACOMATUTaX; NPUCYTCTBHE TabOpo-
IUTarMOTPAaHUTHBIX MaJbIX TEJl, B 9K30- U YHJIOKOHTAKTaX KOTOPHIX MOTYT OBITh
JoKanu30BaHbl pynHbie Tena. A. Kopobeinukos (1997) ormerwi, uto B mar-
MaTHYECKUX Tesax (MPeanojOXKHUTEIbHO MPOAYKTHUBHBIX) IMOBBIIICHHBIE CO-
JepKaHUs 30JI0Ta YCTAHABIMBAIOTCS B MHUPOKCEHE M OMOTHTE, HO IJIaBHBIMU
KOHIICHTPAaTOpaMH MeTaJlla ABJISI0TC akueccopuu (14-27 mr/t).

B kadecTBe OJHOro M3 PErvOHAIBHBIX MPHU3HAKOB 30JI0TOHOCHBIX paii-
OHOB SBJISICTCS NMPUCYTCTBHE YiIbTpaba3uToB. [locnenHne B 3el1eHOKaMEHHBIX
JPEBHUX MOsICAaX OCJIOKHSIIOT OCHOBHBIE BYJIKAHUTHI MM BXOJAT B COCTaB all-
JIOXTOHOB, NEPEKPHIBAIOIINX TPAHUTO-THEHCOBBIE KYIT0JIa; B MOJIOJBIX TOPHO-
CKJIa4aThlX CHCTEMAax BCTPEUYAOTCS B COCTaBE HAJBUIOBBIX IIacTUH. B 0Oa-
3aimbTax M ynbTpabaszutax conepxanue 3omota (0,02 1/T) B maTh pa3 Oosnblie,
YeM B YIJIEPOIUCTBIX TOJIIAX U IO3TOMY OHU BOCIIPHHUMAIOTCS] KAK OCHOBHOM
IIEPBOMCTOYHUK 30J10Ta.

Ha Kagkaze momaau pyaHbix paiioHoB koseodstotes ot 1500 go 2500 KM
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Ha IOxHoM cknone bonbsmioro KaBkasa 3010TO-MBIIIBSIKOBBIA THIT OPY-
JNEHEHMS, TJI€ 30J0TO HAaXOJUTCS B CBSI3aHHOM BHJE, NPAKTUYECKH HE HAET
IUTMXOBBIX OPEOJIOB, a JJIsi 30JI0OTOKBApPLIEBOIO XapaKTEPHbI Kak IIJIMXOBBIE
OpEeoJIbl, TaK U HEOOJIBIINE 30JI0THIE POCCHIIIH.

B pyanbix paiioHax B oOmmx uepTax Metamopduieckas KOJOHHA MpeJ-
CTaBJIEHA JIByMsI 4acTsIMU: B ThUTy 30HA IPAHUTHU3AIMU WM BBICOKOTEMIIEpa-
TypHasi CHJUIMMAHUTOBAs 4acTh (30HA MIEIOYHBIX METACOMATHTOB), a BO ()POH-
TaJIbHONU—YTJIEKUCIOTHO-CEPHHUCTAs 30HA C HEUTPAIIbHBIMU PACTBOPAMU U MaK-
CUMAJIbHBIMU CKOIJICHUSIMU PYAHBIX KOMIIOHEHTOB. 30J10TO, BUIUMO, OTTOHSI-
eTcs (B cocTaBe (UIIOMIOB) U3 30H TPAaHUTHU3ALMHU B PYIOBMELIAIOIINE YIIEpPO-
JUCTBIE TEPPUTCHHBIE TOJIIH, KOTOpPHIE paHEe HCHBITAIN 3€JIEHOCIAHIIEBOE
U3MEHEHHE.

PynHbie palioHBI BMEMIAIOT PYIHBIC TTOJIA (B PYyTHOM paiiOHE UX KOJTHYECT-
BO MOXET JIOCTUraTh 5-6), KOTOpble OOBEANHSIOT COMMKEHHBIC, B CBSA3U C OCO-
OCHHOCTSAMHU PYAOKOHTPOJHUPYIOIIUX PA3IOMHBIX CTPYKTYp—HMX H3THOOM IO
MPOCTUPAHUIO WJIA B3aUMHBIM TIEPECECUCHUEM Pa3HOOPUEHTHUPOBAHHBIX Tpe-
IIMHHBIX 30H, B IPOCTPAHCTBE KBAPIIEBO-KUJIbHBIE 30JI0TOHOCHBIE CUCTEMBI.

OO0ue nprU3HaKU PYIHBIX MOJIEH: YIIIEPOAUCTOCTh TEPPUTECHHBIX TOJIII,
UX TEeKCTYPHO-CTPYKTypHas U ¢aluaibHas HEOAHOPOAHOCTh, HAIMYUE B HUX B
W300MIIMU MMHUPUTOBBIX M TIMHUCTO-CHUIACPUTOBBIX KOHKpEIUH (AJIT KOTOPBIX
XapakTepHsbl, 1o JdaHHbIM coTpyaHukoB [THUI'PU wandonoBbie conmeprkaHus
30J10Ta); TEKTOHMYECKas HApPYLIEHHOCTb MOPOJ (TPEIIMHOBATOCTb, Pa3jOMBI,
JUCTapMOHUYHAS CKJIaTYaTOCTh); BYJIKAHOMUKTOBbIE TOPU30HTHI; HAJIMYHUE Ce-
pUH «IECTPBHIX» JTa€K U MITOKOB Tab0po, TMOPUTOB, TPAHOIUOPUTOB; HAINIHE
KBapLEBO-)KUIBHBIX CUCTEM, 30JIOTHIX POCCHINEH U NUIMXOBBIX aHOMANUM (11
30JI0TO-KBapIIEBOTO THUIMA), & TaKXKE€—30J0TON MPOKUIKOBO-BKPAIIJICHHON MH-
HEepaJu3alllu; 3eJIEHOCIaHIIEBOe U3MEHEHHE MTOPO] U OoJiee mo3aHee—0epe3uT-
JUCTBEHUTOBOE M KBapII-MIOJICBOILINATOBOE; AHOMAJIUU 30JI0TA U MBIIIbSKA;
MPOSIBJIICHUST BOJIb(DpaMOBOM, MBIIIBIKOBOW (apCEHOMUPUTOBOM), CYpbMSHOM,
MHOTI'/Ia IMHKOBOM, METHOW M CBMHILIOBOM MuHepanu3auuii. 13 reopusnyeckux
NPU3HAKOB BHUMAaHHS 3acCly’KUBAIOT 3JIEKTPUUYECKHE, TPaBUMETPUUYECKHE U
MarHUTOMETPUUECKUE AHOMAJIUU.

KonkpeTHo, ajis pyJoBMEIIAIONUX IJIACTOB XapaKTEPHbI CIEAYIOLINe
(anmu: N3BECTKOBO-KPEMHUCTHIE, U3BECTKOBO-KPEMHUCTO-TIIMHUCTHIC, TIIMHU-
CTO-U3BECTKOBHCTHIE, U3BECTKOBUCTHIE, yriepoaucto-riuHucteie. [locneanue
xapakTepHbl s PaumHckux mecropokaeHuid I'pysuu. B moponax mpeoO:a-
JAIOT CJeAyIoUIe TeKCTYphl: MAacCHBHAs, TOHKOIOJOCYATas, JIMH30BUIHAS,
rieTeBuIHas. B mopogax oObIYeH AMAreHEeTUYeCKHd MHUPUT, PEKE apCeHOIH-
put. B maiikoBoM KOMIUIEKCE pe3Ko MpeolianaioT CyOLIelovYHble MOPOJIbI,
JaMripoupsl TpaHuTONIHOTO psifa. [locneqHue Hepenko 3010TOHOCHBL. Pyno-
o0pa3oBaHHe CONMPOBOXKJAETCS OKBaplieBaHWEM, KapOoHaTH3aluel, a uHoraa
MOJIEBOLIIIATU3ALMEN TTOPO/I.

[TocnenoBaTenbHOCTh CTAHOBJICHUS MHUHEPAIbHBIX KOMIUIEKCOB Clie-
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nyroras (1o JaHHBIM MHOTHUX PETHOHOB):

1) npeopyonas—meracomaTHUECKUE KBapll M >KEIe30CoAepXkaliuii KapOo-
HaT;

2) panusas npodykmueHas—CynbOUIHAI—apCCHONUPUT U MUPUT CO «CBSA3AH-
HBIM) 30JI0TOM;

3) no30HAs NPoOYyKMusHaAs—CPaCTaHWEe CBOOOIHOTO 30J0Ta C KBapleM u
cynbduaamu;

4) nocmpyonas—aHTUMOHMT-KBapl-KapOoHaTHas accoruanus. Ha Pauun-
CKHUX MECTOPOXKICHUAX YETKO MPOSBICHBI 2 U 4 CTauH.

BeprukanbHblii MHTEpBAI PACIPOCTPAHEHUS IIPOJYKTUBHOW MUHEpAIIH-
3alliy JOCTUTAET MHOTIa HECKOJIbKUX KM. PaHHMe KBaplieBble )KHUIIbI, OKBAPIIO-
BaHHBIC 30HBI M MHTCHCHBHAs KapOoHaTu3anus Oojiee XapakTepHa JJis BepX-
HEW 4acTH TUAPOTEPMATbHON KOJIIIOHBI. OOBIYHO KBapIIEBBIC JKUIIBI 00Pa3yIOT
KapKac, 10 OTHOLIEHUIO K KOTOPOMY CHMMMETPUYHO WJIM aCCUMETPUYHO pa3-
MEIIEHbI IPYTUe acCOIUAIIIH.

B 3onax nucnokammii OB ucneiTeiBaeT nepemerenue u auddepennua-
L0, TPUYEM B PYyJOTOKANIM3YIOIMX TEKTOHUTaX pacTer coxepxkanue Copr
(XapakTepHBIM MPUMEPOM SBJISIETCS TMajeo30McKast qu3ckasi cepusi CBaHETHN).
Ha Paunnckux mectopoxiaeHusix coaepkanvue OB B acnuIHbIX claHIax, He
3aTPOHYTHIX THAPOTEPMAIbHBIMU HU3MEHEHHUSIMHU, COCTaBIseT OKoio 2%, a B
npeaenax MUHEepaln30BaHHbIX 30H maaaet a0 0,56%.

Ha >xmibHBIX pyaHBIX TOJSIX (Hampumep, Ha bectiobe, lyete u Tokype;
Hapcees, 1988) Bo dnumongax, Mojiaccax U WHOT/Ia B TPAHUTOUJAX OOBIYHO
pa3MeIIeHbl J1BA MECTOPOKIEHUS U JECATKU PYIONpPOSIBICHUNA. MOIIHOCTD
KUi—1-2 M, IPOCIIEKUBAIOTCA 110 TPOCTUPAHUIO HA COTHHU M, a Ha TITyOUHY—/0
500-600 M, conepkanue 3050Ta B HUX—10-20 1/T 1 BbIIIE. 3070TO JETKO 000-
ratumoe. KoanuecTBo *uil Ha pyJHOM TOJIe, IIOH[ab KOTOPOTrO MOKET ObITh
3-50 kB. KM, JIOCTUTaeT HECKOJbKUX COTEH. MuUHEpaln30BaHHbIE U KUJIbHbIE
30HBI Ha PYIHBIX MOJsAX (Hampumep, Ha backupuunckom u CoBeTCKOM) pas-
MEIICHbI B JUCIONHUPOBAHHBIX, CYIb(UAN3UPOBAHHBIX H OKBAPIIOBAHHBIX YT-
JEPOAMCTHIX CIAHIAX U YacTO HaJ| MPOKHIKOBO-BKPAIUIEHHON MUHEpaIu3aIu-
eil. MourHocts 30H—5-10 M, gynHa—1-2 KM, IO MAJEHUIO MPOCIIEKUBAIOTCS 10
1-1,5 kM. 31ech 1Ba TEXHOJIOTUYECKUX THUMA 30JIThIX PYI: 30J0TO-KBapIIEBbIE
Jerko o00oTaTUMbIe W MUPUT-APCEHOMHUPTOBBIE TPYAHO oOoraTUMbIe. PynHbie
MOJISL CO IITOKBEPKOBBIM THIIOM OpyileHeus (Hampumep, MypyHnray, Jlayrsiz-
tay, Cyxoil Jlor) pa3MeleHsl B aleBpOJIMTOBO-CIAHIIEBBIX KOMIUIEKcax. Pas-
MepBI IITOKBEPKOB: MOMIHOCTU (win ImmprHa)-50-100 M u Gosblre, Mo Tpo-
CTHPAHMIO MPOCIECKUBAIOTCA Ha 2-3 KM, Ha MIyOUHY—/10 1 KM, B IITOKBEpKax
cpenHee coaepkanue 3050Ta—3-5 1/1. [Imomane moneii—1-10 km; B ux npene-
Jax, KaKk MPaBHJIO, Pa3MELICHbl OJHO KPYIHOE MECTOPOXJIEHHUE (Jake YHHU-
KaJIbHOE) ¥ HECKOJIBKO CPEIHHUX U MaJIbIX.

Ha monsx ¢ 3010T0-MBIIIBIKOBO-CYNbpuaHbIM opyneHerneM (KoucTan-
trHOB, Hapcees, 1989) mposiBieHa ciemyromias MUHEPaIbHO-TEOXUMHYECKAs
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30HAIIBHOCTh: C MPOJAYKTUBHON BKpAIUIEHHOM (KOHTPACTHBIE 30JI0TO-MbIIIbs-
KOBBIC OPEOJIbl) COBMEIIEHBI KBapPIl-aHTUMOHUTOBBIC KBl M BBICOKOKOHIICH-
TPUPOBAHHBIE OPEOJIbI CYPbMBI; BO (DPOHTAIBHOM YacTH MPOAYKTUBHOIO Tela
MpOsIBIIEHA PTYTHO-CEPeOPSHO-CBUHIIOBAS SJIEMEHTHAS aCCOIMAIHS, & B THUIO-
BOII-BHCMYTO-0JIOBSIHO-BOJIb()pamMoBas. K MOpyAHBIM U CHHPYAHBIM OKOJIO-
PYIHBIM U3MEHEHUSM MOPOJ] OTHOCUTCS Oepe3uTH3alus, a K O3AHEPYTHBIM 1
MNOCTPYIHBIM—ApTHIMTH3AIMS (TUAPOCIIONAa, MOHTMOPHW/IIOHUT, KaOJIWHUT—
JIUKKHT).

[To naHHBIM rPaBUMETPUUYECKUX U MarHUTOMETPUUYECKUX paboT, pyAHbIE
MOJISL C 30JI0TO-KBApPIIEBBIM U 30JIOTO-KBAPI-CYyIb(OUIHBIM OPYJCHEHUSIMU 3a-
HUMAIOT MEPEKPHIBAIOIINE TPAHUTU3UPOBAHHBIE OJIOKH MPOCTPAHCTBA, B Ipe-
JeNiax KOTOPBIX YacTO COBMEINICHBI JIMCTBEHUT-OEPE3UThI, CKAPHOUIBI, TOJIe-
BOIIIAT-OMOTUTOBBIE U3MEHEHHBIE TOPOIbI U 30HBI rpadutuszanuu. ['panuna u
Mophoiorusi MECTOpOKaeHUH (Hanpumep, MypyHTay) aJieKBaTHBI 30HAIBHO-
My Opeojly METaCOMAaTUTOB, B KOTOPOM BBIIEISETCS] BHEIIHSISI 30HA—C MEJKO-
3epHUCTBIM (PIIOTONMUTOM B MEPBUYHBIX MOPOJAX, MEpeXoaHas 30Ha—C (Ioro-
NUT (+aKTUHOJIUT)-TIOJICBOM IIMTAT-KBAPIIEBBIM IMapareHe3ucoM (B KOTOPOM
YaCTHMYHO COXpPaHEHA MEpPBUYHAS TMOPOJa), BHYTPEHHsS 30Ha—Kalummar (+
anbOUT)—KBapLIEeBOro cocTaBa. Py/HbIe Tena pa3MelieHbl MeXAy NePEeX0IHOMN U
BHyTpeHHel 30Hamu. llpakThuecku 3HAYMMasi 30JI0TO-IICEIUT-KBapIieBas
YKUJIbHAsI MUHEpaJIn3allis YCTAaHOBJICHA B IEPEXOAHON 30HE.

Mecmopooicoenuss BHYTPU PYAHBIX TONEH MPENCTaBISIOT COO0O0M CcONu-
YKEHHbIE B MPOCTPAHCTBE KHUIIbHBIE CUCTEMBI, KBAPI[-CYIb(UIHbIE MUHEPAIN30-
BaHHbBIC M XKUJILHBIC 30HBI, a TAK)KE OTACIbHBIC KPYITHBIE IITOKBEPKU, KOTOPHIC
COIPOBOXKJAIOTCSI YETKO BBIPAXKEHHBIMU aHOMAJIMSMU 30JI0Ta, MBIIIbSIKA, CYph-
MBI, cepedpa, IIMHKA, CBUHIIA, BoJib(hpama u Meau. Pa3merienre B MpOCTPaHCTBE
PYIHBIX T€lT 00YCIIOBIEHO KOHKPETHBIMU 3JIEMEHTaMU—HMX MOPQOIOTHYECKUMU
0COOEHHOCTAMU—PYIOKOHTPOIUPYIOMIUX TPEIIMHHBIX CTPYKTYyp. CaMu pyaHbIe
TeJla OKOHTYPEHBI IO JAaHHBIM MX OMPOOOBAHUS C YYETOM MPOMBIIIICHHBIX KOH-
JIULAN.

PynoBMmernaronye mopojipl, HampuMep Ha PauMHCKHX MECTOPOXKICHUSIX,
KOTOPBIC HCIBITATN TEKTOHUYECKYIO TIepepaboTKy, XapaKTepU3YIOTCsl KOHTTIOME-
paToBUIBIMU U OpPEKYMEBBIMU TEKCTYpPaMH; OHU PACcCIaHIIOBAHBI M MUJIOHUTH3H-
poOBaHbI, B HUX Majaaer conepxkanue OB, oHM comepkaT UroNIbYAThId ApCEHOMH-
PUT, KBapIieBbIe MPOKUIIKU C BKPAIJICHHOCTHIO CYIb(MHIOB U OJIEKIION PyabIL.

Bo Muorux perunonax (Koncrantunos, Hapcees, 1989) 3010T0-MbITIbsI-
KOBO-CYJIb(PUIHBIE PYAbl pa3MeEIICHbI B Jie)kaueM OOKYy KPYTBHIX pa3jioMOB - B
y3J1ax, e MHTEHCUBHO MPOSBICHBI TPEIIMHHBIE CUCTEMBI; TIOPOJIbI KapOOHAT-
coJlepKallfe U HEeCyT Cle[bl CeAMMEHTAMOHHOro nepeMbiBa. MopdocTpyk-
Typa MECTOPOXKICHUU aIeKBaTHa MOP(OCTPYKType CEepUIUT-KapOOHAT-IIHU-
PUTOBBIX METACOMATUTOB, a TaKXe MUPUT-apCEHOIMUPUTOBOMY apeainy. Pynbl
MPEJICTABISIIOT COOO0M TPOKHUIKOBO-BKPATUICHHBIM KBapIl-CEPULIUT-KapOOHAT-
NUPUTOBBIM arperar ¢ BKJIIOUYEHUSMHU JKUJ, OYIUH U MPOKUIKOB PAHHETO
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KBapua. 30J10TO MEJIKOIUCIEPCHOE U CKOHIIEHTPHUPOBAHO, B OCHOBHOM, B IH-
pute u apceHonupute. Pyna moxer BkimouaTh U ¢cBoOo1HOE 30710TO (110 30%)),
KOTOpPO€ aCCOLMUPOBAHO C MO3JIHUMH MUHEpaTaMHU—aHTUMOHUTOM, OJIEKJIBIMU
pyaamu. O NPHUCYTCTBUH «CKPBITOTO» OPYACHEHHUS YacTO CBUJAETEIHCTBYET
HalIu4yue B KapOOHATHBIX MOPOJax, NEPEKPHIBAIOIINX PYAOBMELINE TEPPUTEHBL,
NUPUTOBON M reMaTUT-KapOOHATHOM MHTEHCHBHON MuHepanusauuu. IIpots-
KEHHOCThH IO MPOCTUPAHUIO MUHEPATN30BAHHBIX 30H—TIEPBbIE KM, UX MOIIHO-
CTH MOTYT JOCTHTaTh JECATKOB-COTEH M, BEPTUKAJIbHBIN JAHAINa30H OpYICHEe-
Hus—1,5-2 kM. B 30HaxX pynHbple Tena BCTpedaroTcss B popMe KPYThIX U TOJIO-
TUX JIMH3 U XKWI. BHYTPU pa3pbIBHBIX PYI0JIOKATU3YIOMIUX CTPYKTYP MOPOIBI
JUHaAMOMeTaMOp(U30BaHbI, a «BHYTPEHHHUE» IIBHI Pa3IOMOB YacTO COJAEpKar
rpa¢ut. HermocpencTBeHHO KBapl-KapOOHAT-CEPULIMTOBBIE arperarbl (¢ 30J10-
TOHOCHBIMH CYyJb(umaamMu) OCBOOOXKIECHBI OT YIJIEPOJUCTOrO BemecTBa. Bo
(pOHTATBHON YaCTH PYIHBIX TEN MPeodafaeT MUPHUT, HEHTPAIbHOW—apCeHO-
MAPUT, THUIOBOU—TMPPOTHH. B MO31HUX TpOXKMIKax OT GPOHTAIBHON K THLIO-
BOM 4YaCTH MOCJENOBATEIbHO CMEHSIOT APYr Jpyra: aHTUMOHMT, KHHOBapb,
OJsiexnas pyaa, XaabKOIMUPHUT, MOJUOACHUT, MHHEPAJIbI BOJb(paMa U BUCMYTA.

TunuyHble acCOLUAIMK 3JIEMEHTOB B T€OXMMUYECKHX OPEoJiaX CIEdYIo-
niie: Bo ¢ppoHTanbHOM ero yactu—Hg, Sb, Ag; B nenTpansaoii—Cu, W, Sn, Sb;
TeII0BOI—Mo, Bi, W, Be. Ha nepudepun pyIHbIX Teln 4acTo pa3BUTHI apTUIIH-
3UTHI B BUJIE MPOKHUIIKOB, @ HA WX TPaHUIE (TEKTOHUYECKOMN) MOPOsI 00oTa-
IIEHBI YTJIEPOJUCTHIM BEHIECTBOM (YacTo mpeoOpa3oBaHHOM B TpadwuT), BO
(GpoHTAIbHOW W TBHIIOBOW 30HAX Ten BCcTpeuaeTcs MyHruT (KoHCTaHTHHOB,
Hapcees, 1989).

B mokanmuzamuu 3070TO-KBAaplEBOM H  30JI0TO-KBAPIEBO-CYIb(PUIHON
MHUHEpaJIM3aluy OoNblIast pojib MPUHAMISKUT CTPYKTYpHOMY (akropy. Hc-
ClIeIoBaTeNId OTMEYAIOT, YTO KHJIbI JIOKaJM30BaHbl, B OCHOBHOM, B KapkKace
CONMMKEHHBIX PA3JIOMOB WM JaiiKaX—BJI0JIb KOHTPAKIIHOHHBIX TPEIIHH.

B 3akmioueHun npuBenéM HECKOJIBKO KOHKPETHBIX MPUMEPOB PYIHBIX
Tel. MBI BO3AEpKUMCS OT NPUMEpPOB PaunMHCKUX MECTOPOKIEHUM, pyIHbIE
Tena KOTOPBIX emI€ MPEeJICTOUT JOU3YYUTh Ha CTAAUH JIeTAIbHON pa3BeIKH.

1) KBapuessle xuibl (mpumep mectopoxaeHue bectiobe) pasMerieHsl B
yexJjie Oepe3uT-IMCTBEHUTOB—B OPOrOBUKOBAHHBIX ClIaHLIaX U rpaHuTax. B Oe-
pesuTax conepxanue 30j0ta MoxkeT gocturath 100-200 r/t. B cynbdunax 30-
J0TO cBOOOAHOE. BepTukanbHbIN AuanazoH opyaeHeHus mnpesbimaet 1200 M.
3onoTocoaepxane Cyab(QuAbl U MOJOYHBIA KBapll C HIEETUTOM COCPEIOTOU-
HBI, B OCHOBHOM, B «BEpXHHX» 3anb0anax xui. CpenHee colepikaHue 300Ta
B xkmiax—12-15 r/t1.

2) KBaprieBo-xwmibpHbIe 30HBI (mpuMep MecTopoxacHue (CoBeTcKoe)
NPECTABISIOT CO00W CONMKEHHbIE KBaplLEBbIe MPOXKUIIKH, JIMH3BI M «CKIaJ-
Ki». 30HBI Pa3MEIICHBI B KBapIl-CEPUIIMTOBBIX (a HA TIyOMHE—OMOTHUTOBBIX)
metacomatutax. [lapamerpsr 30H: (400-700 m)*(170-340 m)*(1,0-7,8 m). B
OpeKUYMpPOBAaHHOM MOJIOYHOM KBaplieé YCTaHaBIMBAaeTCs KapOOHAT, XJIOPHT,
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MyckoBuT, OB, anp0UT, TypMallvH, anaTUT, MUPKOH. «SIapo» pyAHBIX TEN MHU-
PUT-apCEHONUPUTOBOE, KOTOPOE OCJIOKHEHO HAJIOKEHHOM MOJIMMETAJIINYe-
ckoi acconmanueii. CBoOOHOE 3010TO CKOHIICHTPUPOBAHO B KBapIie, TaJieHU-
Te, u canepure. [[nst aToro THNa (HampuMep Ha MECTOPOKICHUHN DIIbI0PAJIo,
Poccust) xapaktepHsl rpad@uTU3HMpOBaHHBIE 30HBI. [ JTaBHBIM KOHIIEHTPATOPOM
30J10Ta SIBISIETCS KBapI] (BBIpaXEH TOHKUMH IMPOKUIKAMH), B MOPOJaX, BMe-
HIAIOIIKUX TMPOXKHWIKK KBaplia, COJAEpKaHUE 30JI0Ta HeBbIcOkoe—He Oonee 0,5
T/T.

3) Ha wmectopoxnenusix (Hampumep, BepHMHCKOM), TIe¢ COBMEIICHBI
JIpYT C APYroM KBaplleBO-KUJIbHBIC 30HBI U BKpAaIUICHHAs] KBaPI-CYJIb(QUIHAST
MUHEpaTU3alus, OpyJeHEHHUE HAJ0)KEHO Ha KapOOHATU3MPOBAHHBIE MOPOJIBL,
KOTOpPBIE JI0 PyA000pa3oBaHus ObLIHN MPEBPAICHBI B 3€JIEHBIC CIAHIIBI.

4) KBapu-cynbpuaHo-BKparuICHHas: MUHEPATIHU3AIUs SBISETCS BEAyIICH
Ha MectopoxaeHuax Omumnuanunckoe, Cyxoi Jlor, bakupunnckoe, Kanrac-
ckoe, Jlayreiztay. MuHepanu3oBaHbl YIriepoAuCcTO-KapOOHATHO-TEPPUTEHHBIE
MOPOJIbI; PYAHBIC TeNa pa3MEIIeHBI, KaK, HanmpuMmep, Ha OIUMIHaIAnHCOM, HA
rpaHuLle KBapl-ClIIOINCTO-KapOOHATHRIX MeTacoMaTuToB. [lapameTpsl mITOK-
BepKOBBIX Tel: 650%350x850 m. 13 cynbhuaos npeodbnamsaer mUuppoTHH; 30J10-
TO cocpenotodeHo B uroiapdatoM nupute (100-200 r/T), mIpOIyKTHUBHOCTH KO-
TOpOro pacTér B yriaepoaucThix ciaHuax. Ha mecropoxaenun Cyxoit Jlor
npeobsiajaloT IIacTo0Opa3Hble Tena, MapaMeTpbl KOTOPBIX cleaymoomue: 3
kmx 1,1 kmx(15-140 M): B HUX cpenHee coaepxkanue 30m0Ta—2,0-3,5 1/T; TiaB-
HBI KOHIEHTPATOP 30JI0Ta—MUPUT, KOTOPBIA ObUT 00pa30oBaH 3a CUET JKeJe30-
MaraueBbix kapOoHatoB. Cogepxanne OB B pynosmemaronmx mopogax—0,9-
2,4%. V3BecTHBIE HA MECTOPOKICHUU KBAPIEBO-)KUJIbHBIE CUCTEMBI HE MPEI-
CTaBJISIIOT MPAKTUYECKOMN LIEHHOCTH.

5) Ha yHukanbHOM 1O 3amacamM MeCTOpoXaeHurn MypyHTay pyaHbIE Te-
Jla TPEJCTAaBICHBI IBYMSI CTPYKTYPHO-MOP(OIOTUISCKUMHU TUIIAMH: KPYTHIMU
KBaplLEBO-)KWIbHBIMA W TOJOTUMHU KBaplLEBO-KUIbHO-CYIb(UIHBIMUA CUCTE-
MaMH, KOTOpble O0OBEIUHEHBI B «PYAHBIC ITOKBEpKU». B mrokBepe 10 ypos-
HEell MOJOTUX 30H, a KpyThle MPOSBICHBI BIOJb MPOAOIBHBIX pa3IoMoOB. Py-
JTOBMEIAIONIAsl Cpela TOJEBOMIMATU3UPOBAaHA W OHOTUTU3UPOBaHA. Pynbl
npencTanieHsl kBapueM (90-95%), monesbiM MIMaTOM, TYpMaJTuHOM, KapOOHa-
TOM, pyAHbIMH MuHepanamu (1-5%, apceHONMpPUTOM, LIEEIUTOM, MUPPOTH-
HOM, casiepuTom, cBOOOTHBIM 30710TOM). CBOOOTHOE 30JI0TO, BBIACICHHS KO-
toporo gocturatoT 0,05-0,3 MM, acCOIUUPYET C KBapLIEM U LIECETUTOM.

B 3axmrouenue emé pa3 OTMETHM, YTO 30J0TOHOCHAs MeTallJIOTeHU4e-
ckas 30Ha lOxHoro cknona bonbmoro Kaskasa B nmpeaenax ['py3un, kak 310
BUJIHO U3 BBIIIEH3JIOKEHHOTO MaTepHalia, BKJIIOYaeT JBa PyAHbIX paiioHa, 00-
JaIal0IUX HA0OPOM T'eOJOTHYECKUX MPU3HAKOB U HECYIIUX MPSIMbIE PYIHBIE,
KOTOpBIE€ CBUJETENHLCTBYIOT 00 UX HEMAJIOM 30JI0TOM MOTEHIIHAJIE.

Mecrtus-PaunHckuli pyIHBI pallOH IOJHOCTBIO OXBaTbiBaeT LleHTpas-
Ho-KaBKa3ckylo CTpyKTypy, KOTOpas HCHbITala B QIbIHUUCKYIO 3MOXY, IO
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KpailHel Mepe, BaXKAbl—B CPEIHEHN IOpEe U HEOT€HE—TEKTOHO-MAarMaTHYECKYIO
AKTUBU3AIMIO. 3/1€Ch 30JI0THIM MMOTEHLIMAIOM 00Ja/laeT y3Kas 1mosoca yriepo-
JUCTBIX CIAHLEB HWKHEU FOPbI. ACIUIHBIE CIIAHLBI HECYT CIIEIbl BYJIKAHUYE-
CKOM JIeATEIbHOCTH B IEPUOJ OCaJKOHAKOIUICHHS. B palioHe M3BECTHBI OJTHO
MOTEHIMAIBHOE 30JI0TOPYIHOE MECTOPOXKACHHE KBAPL-30J0TO-MBIIIBIKOBOTO
(c cyppMoOii) THIIa—30MXUTO; YE€THIPE CYPHbMSIHBIX, KOTOPHIE, BMECTE C MBIIIbSI-
KOBBIMH, TIOCJIE WX MEPEOlEHKE MOTYT CTaTh COOCTBEHHO 30JIOTHIMH; JIBa
MBIIIBSKOBBIX M 60 PyIONpOSIBICHUNA U IMYHKTOB MHUHEPAIU3AIUU CYpPbMBI,
MBIIIBSIKA, BOJIb(pama, pTyTH, MoIMOeHa, CBUHIIA U IIMHKA. [Inomans pynHo-
ro paiioHa cocrasiser: 125 kmx12 km = 1500 KM

CBaHeTCKHI pYAHBIA palioH OXBaThiBaeT Ty 4acTh HOXkHOro ckioHa
Bonpmoro KaBkasa, rjae TIMHHUCTO-TIECYAHHUCTHIE CIIAHIIBI HYOKHEH Opbl (Iu-
LIOWJIHOTO THUIA HEMOCPEICTBEHHO HAJETaloT Ha MaJE€O30MCKUE TOJIIH, TAK
Ha3bIBAEMOW, JU3CKOM cepuu. PalloH OrpaHH4YeH CO BCEX CTOPOH MOIIHBIMU
30HAMHU JU3BIOHKTUBHBIX AUCIOKAIMi. 37ech BBICOKAa BEPOSITHOCTH OOHApy-
JKEHUS 30JI0THIX MECTOPOXKACHHHA KaK B MAaleO30HCKUX MeTaMOp(H30BaHHBIX
TOJIIAX, TAaK U B OCJIOXKHSIOIIKX WX CPEAHEOPCKUX MOHLoauopurtax. He wmc-
KIIIOYAeTCsl 3apakKEHHOCTH 30JI0TOM M HIDKHEIOPCKHUX (PIUIIONIOB, 0 4éM yOe-
JUTEIBHO CBHUJIETEIBCTBYIOT 30JI0TO-KBAPLIEBBIE >KHIIBHBIE CHCTEMBI B BEp-
XOBbSIX p. Apmmpa—ieBoro nputoka p. Murypu. B maneo3oiickux ciaHnax
0c000 MPUBJIEKATEILHBIMU SBIISIOTCS UX BEPXHUE YaCTU pazpe3a—rpadurusu-
poBaHHBIE KapOOHAT-TIEpMCKHE OTIIOKeHHs. OcTaéTesl BeUaTIeHUe, YTO y3KHUe
rpaduTH3NMpOBAaHHBIE 30HBI SBISUIMUCH UCTOYHHUKOM 30J10Ta JUIsl OTHOCUTEIHHO
OorateIx pocchlneid, Hanpumep, Jlaxamynbckoit u LIxymapckoi, pa3MeIneHHbIX
B JIOJIUHE W Ha JIEBOM CKJIOHE yielbs p. UHrypu. B paiioHe u3BecTHbI Ba 1MO-
TEHIMAJIbHBIX MECTOPOXKJIEHUS 30JI0TO-KBapleBoro tuna—Jlyxpa B cpenHerop-
CKHX KBaplEBbIX MOHIIOJUOpUTAX U ApIIHpa B paHHEIOPCKHUX (rumonaax, 8
IPOSIBJIEHUH 30110Ta, 9 30J0THIX pocchliel, a Takxke—50 MyHKTOB MUHEpaIn3a-
1y (MeaH, MBIIIbSIKA, TIOJUMETaUIoB, Bobdpama). [lnomans pyaHoro pai-
oHa: 125 kMx20 kM = 2500 K.

30710TOM TOTEHIMAJI PYAHBIX PalOHOB OBUI OLIEHEH C MOMOIIBIO ILIO-
manHoil npoayktuBHoctH (Hapcees, 1988; Ilpunoxenue 10). CorpynHuku
HHUI'PU nnst pyaHbIX pailOHOB C 30JI0TBIMH MECTOPOXKJICHUSIMU B YIIIEPOIH-
CTBIX TEPPUTEHHBIX TOJIIIAX PEKOMEHIYIOT MCIOJIb30BaTh CIEAYIOLIUE ILI0-
maaHeie npoayktuBHocTH: 50-200 KI/KM”. IIpu ouenke pyaHbIx paioHoB [ 'py-
3UU HAMHU MCHOJIb30BAIMCh MAKCUMAJIbHBIE 3HAYEHUsI TPOJIYKTUBHOCTU U BBE-
JIEH, C YY4ETOM BO3MOKHOTO OTHOCUTEJIBHOTO PAaBHOMEPHOTO pPACHpeeieHUs
30710Ta B pyAax, koddpduuueHt pymoHocHocTH, paBHbIA 0,7. 3010TOM MOTEH-
nuan Mectus-PaunHckoro paiiona ornenén B 210 T metamma (1500 kM>%200
kr/kM*x0,7), a CBaneTckoro—B 350 T (2500 kM>x200 kr/xm*x0,7). BeposiTHbie
pecypchl Ha MOTEHIMAIBHBIX MECTOPOXKACHUIX cocTtaBuiu: Ha Jlyxpe-30 T, a
Ha 3onxuto—40 T 3010Ta. Panee moacunTanbel OBLIM pPEeCypchl U ydacTka Ap-
mupa (Ceanerust, 38 T). Takum 00pa3oM, BCEro BEpOSITHBIX PECYPCOB, pacCcuu-
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TaHHBIX II0 TPSIMBIM IapaMeTpaMm (CpeaHee coJepKaHhe 30JI0Ta, CPeIHUE
MOIIIHOCTH U MPEIOIaraeMble pa3Mephl 10 MPOCTUPAHUIO U MAJICHUIO PYIHBIX
ten), cocrapisieT 108 T meranna. B Hikecnenyromiei Tabauiie MpuBeeH 30510-
TOM MOTEHIHAT BCEH METAJLUIOTEHUUYECKOW 30HBLI HOKHOTO CcKiIOHA boibioro
Kagkaza B pegenax ['py3uu:

ITorenmnuan Bepostabie ITorennuan 3010Ta
Pynusbie paitonbl 30J10Ta, pecypcesl, 3a BBIYETOM
B TOHHAX B TOHHAX BEPOSITHBIX PECYPCOB
Mectus-PaunHcknii 210 40 170
CBaHeTcKHi 350 68 282
Hroro: 560 108 452

OcraBmniics 30J10TOM MOTEHITMAT MOXKET OBITh peann3oBaH: B MecTus-
PaunHCcKOM pyaHOM paiioHE B Cilydae OOHapy>KEHHs IPOMBIIIUIEHHO 3HAYMMBbIX
CKOIUJIEHUH 30JI0Ta Ha CIEAYIOIINX NOTEHIIMAIBHBIX PYIHBIX NOJIAX—] yIbCKOM
(rme, MOMHUMO CYpbMSIHOM M MEIHO-TIOJMMETAJUIMYECKOH MUHEpaln3aluu, B
3aragHoON 4acTu MoJist ObUTH OOHApYKEHBI U KBapLEBO-KUJIbHBIE 30HBI C 30J10-
ToM), LlanckoM (rzme 3070TOM OOOTaIeHbl KBapI-apCEHOMMPUTOBBIC JKUJIBI U
WX MEXKWIbHBIE TPOCTPAHCTBA), UBemrypckom (e oOHapy>KEHHBIC 37eCh
KBapIIEBO-)KMUJIbHBIE CHCTEMBI BCE 0€3 HMCKIIIOUYEHUS OKA3alIHUCh 30JI0TOHOCHBI-
Mu) U Homapckom (Ha BOCTOKE PYIHOTO TOJIS, TZI€ B PylIax BOJb(PPAMOBBIX
PYAOIPOSIBICHUH IOCTOSIHHO MPHUCYTCTBYET MUKPOCKOIMYECKOE CBOOOJIHOE
30710T0); B CBaHETCKOM—TIEPCIICKTUBHBIM TIpeJICTaBisieTcs Bech Kupapu-Aoda-
KypCKUH pyIHBIN y3en (rae He TOoIbKO B JIyYXpHHCKOM MHTPY3HBE, HO M B OC-
TaJbHBIX MAJIBIX CPEAHEIOPCKMX MarMaTHYECKHUX TelnaxX H3BECTHBI 30JI0TO-
KBapIIEBbIC KUJIbI; KPOME TOTO 37IECh B Psifieé MECT, OCOOCHHO B 3K30KOHTAKTaX
UHTPY3UH, 3a)UKCUPOBAHBI BHICOKHE COIEpPM aHUS 30J0Ta B TUAPOTEPMAIBHO
U3MEeHEHHBIX (WUIMTax), a Takke lixymapu—Jlaxamynbckoe NMOTEHIMAIbLHOE
pyaHoe 1mose (B Impeaenax KOTOporo, Kak OTMEYajoch BBIIE, TTOKA U3BECTHBI
JIUIIB 30JI0TBIE POCCHINH, B OAHON M3 KOTOPhIX—L[XymMapckoli—ObuT 0OOHApYKEeH
CaMOPOJIOK 30J10Ta BecoM B 0,5 Kr).
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QIZIL FiLiZi YATAQLARI, ONLARIN OMOLOGOLMO SORAITI VO
GEODINAMIK INKISAFININ SOCIYY9Vi XUSUSIYYOTLORI (BOYUK QAFQAZ)
II maqald

V.M.BABA-ZADB,S.A.KEKELiYA, S.F.ABDULLAYEVA,
T.H.TOHMOZOVA, N.O.IMAMVERDIYEV, M.A. KEKELIYA, B.H.QOLONDOROYV,
M.I.LMANSUROV, AM.ISMAYILOVA, U.I.KORIMLI

XULASO

Mogqalo Boyiik Qafqazin Azorbaycan vo Giirciistan hissalorinin qizilliliginin dyronil-
mosino hasr edilmisdir. Burada xotti qirisiglardaki boyiik qalinlifa malik toromo sistliliyin
quzilliliginin  agkar edilmosino miihiim ohomiyyst verilir. Movcud materiallar osasinda
miioyyan edilmisdir ki, qizil-sulfid minerallasmasi olan tdrama sistliliyin xatti filiz zonalarinin
lokallagmas1 enine uzanmaya malik qirilma pozulmalarina tabedir. Bunun ssasinda gdstorilan
filiz zonalarinda diabaz daykalar1 ve qara sistlorin ekzotomas zonalarinda metasomatik
tozahiirlarlo alagadar olan kvars-qizil-sulfid minerallagmasinin ayrilmasi masalasina baxilir.

Qizill1 qara sist vo qizil-kvars-sulfid formasiyasinin sorhadlori doqiq deyildir. Litoloji vo
stratigrafik amillor filizlosmoyo nozarot edir. Daha maraqli vo bir qodor doqiq Oyronilmis qizil
filizi formasiyasi tozahiirlorinin qisa tosviri verilir. Todqiq olunan orazinin karbonlu terrigen
qat1 qiz1l yataqlarinin geoloji-genetik vo axtaris modellori vo tosovviirlori nazordon kegirilir, bu
asasda qizil filizi sistemlorinin formalagmasi va inkisafinin miimkiin yollar: gostarilir.

Acar sozlor: toromo sistlosmo zonalarinmt qizilliligl, geoloji-genetik vo axtaris model-
lari, karbonlu terrigen qati1 qizil yataqlari, qizil filizi sistemlorinin formalasmas1 v inkisafi

GOLD ORE DEPOSITS, CONDITIONS OF FORMATION AND CHARACTERISTIC
FEATURES OF GEODYNAMIC DEVELOPMENT (THE GREATER CAUCASUS)
Article 11

V.M.BABA-ZADEH, S.A.KEKELIYA, SHF.ABDULLAYEVA,
T.HTAHMAZOVA, NAIMAMVERDIYEV, M.A.KEKELIYA, B.HGALANDAROY,
M.I.MANSUROV, AM.ISMAYILOVA, UILKERIMLY

SUMMARY

The article is devoted to the study of the gold content of the Azerbaijan and Georgian
parts of the Greater Caucasus. At the same time, great importance is attached to reveal the gold
content of the thick secondary schistosity zones of the linear folds. On the basis of the available
material, it was revealed that the localization of linear-elongated ore-bearing zones of second-
ary schistosity with gold-sulfide mineralization is subject to faults which have near-latitudinal
strike. On this basis, the issue of allocation of pointed mineralized areas of quartz-gold-sulfide
mineralization associated with metasomatic events in exocontact diabase dikes and hosted
black shales are examined.

The boundaries of gold-bearing black shale and gold-quartz-sulphide formation are un-
clear, factors controlling mineralization are lithological and stratigraphic. A brief description of
the most interesting and more detailed study of gold ore formation manifestations is given.
Geological-genetic and prospecting models and representations of gold deposits of carbona-
ceous terrigenous strata of the study area are considered, and on this basis possible ways of
formation and development of gold ore systems are indicated.

Key words: gold content of secondary schistosity zones, geological-genetic and pro-
specting models, gold deposits of carbonaceous terrigenous strata, formation and development
of gold ore systems.

Ilocmynuna ¢ pedaxyuro: 14.04.2017 2.
Toonucano k nevamu: 26.09.2017 2.
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T'EOJIOTO-TEHETUYECKHWE OCOBEHHOCTHU ®OPMUPOBAHMS
MECTOPOXJIEHN MEJTHO-IIOP®UPOBBIX PY /I
T'OIITAPYAMCKOI'O PYJHOI'O ITOJIA
(MAJIBIV KABKA3, ASEPBAMKAH)
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bakunckuii I'ocyoapcmeennulit Ynueepcumem
mamoy_mansurov@mail.ru

B cmamve paccmampusaiomes 2eono2o-eenemuyeckue 0cobeHHOCMU GopMUposanus
Mecmopodicoenull MeOHo-nopduposvix pyo I oweapuaiickoeo pyonoeo nois. Buisicnenvt ocnos-
Hble akmopvl KOHYEHMPUPOBAHUSL MEOHO-NOPPUPOBO2O OpYOeHEHUs 8 Nopooax 2abopo-
Ouopum-2panoouopumosoil hopmayuu. Popmuposanue mMeoHo-NOPHUPOBOO MECMOPONCOCHUS
8 npeodenax pyoHo2o Nojs CONPOBONCOAemcs 2UOPOMeEPMAIbHO-MEMACOMAMUYECKUMU U3MeEHe-
HUSIMU BMEWalouux nopoo, NpeoCmasieHHbIMU 8 IHOO0- U IK30KOHMAKMAX UHMPY3UBa 6MOpUul-
HbIMU K8APYUMAMUL C KAPY-KATUNAMOGOT, KEapY-Cepuyumosoll, Keapy-cepuyum-KaoiuHosot,
K8apy-X10pumosol u nponuuiumosol gayusmu. Ycmanoeieno, ymo meoHo-nopguposvie me-
CMOPOdCOeHUsE PYOHO20 NOJISL, 8 OCHOBHOM, WIMOKBEPKOBO2O MUNA C NPONACUTKOBO-8KPANIEHHOU
munepanusayuel. OCHOBHOU 00beM NPOMBIUUIEHHOU MUHEPATUZAYUU, 8 OCHOBHOM, KOHMPOJIU-
PYemcsi Kak nopouposblM wmoKoM, maxk u OpeKuuesbiMu meiami, KOmopble uHo20a Hecym
3HaAUUmMenbHbIl 00BbeM PYOHO20 Belecmaa.

KaroueBsie cioBa: [omrapuaiickoe pyzHOe Hose, MEIHO-OP(UPOBBIE MECTOPOK/IE-
HUSI, PyJOKOHTPOJHUPYIOIINE CTPYKTYPHI, PyIHO-METaCOMaTHIECKash 30HAIBHOCTh, MOP(}OII0-
THS PyIHBIX TEJ, Te0JIOTO-TeHeTHIECKast 0COOCHHOCTD

TI'eonozo-cmpykmypuaa nosuyusa pyonozo noaa. MypoBIarckuil pyn-
HBIM paiioH, SABISACH COCTaBHOW YacThio Jlok-I'apabGaxckoil maneoocTpoOBHOMN
nyru, 3aHuMaer C3 OpUMOTHATYI0 4acTh MypoBAAarcKoro aHTUKIMHOPUS,
ACUMMETPUYHOTO CTPOEHUS, CI0KEHHOTO MOPOoAaMU HUKHeOaloCcCKoi ByJKa-
HOTCHHOM TOJNIIM B siZpe U BepxHeOailocckoil M GaTckoit TonmaMu 0a3aibT-
aHJIE3UT-PUOJIMTOBOM TOCIIE0BaTEIbHO U PepeHIIMpoBaHHON (hopmaIuy Ha
KpbUIbsiX. IHTPY3MBHBIM COCTABIISIIOLIMM PYAHOrO ToJig siBJsitoTcst ['omrap-
YaWCKUM KOMIUIEKC TpaHUTOUIHBIX WHTpY3uil (['omrapmarckas, Omxarmar-
ckas, banamka ['omrapaarckas) u ux JalkoBble 0Opa30BaHMsI, KOTOPHIE TPO-
PBIBAIOT MOITHBIM KOMIUIEKC 3(¢y3UBHO-TUPOKIACTHIECCKUX OOpa30BaHHMIM,
OKa3blBasi Ha HUX KOHTaKTOBOE Bo3jeicTBUE. WHTpY3MBHBIE KOMIUIEKCHI C
MeAHO-TIOP(GUPOBBIM OPYIEHEHUEM [0 T'€0J0r0-MEeTPOIOrHYeCKUM O0COOEHHO-
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CTSAM TPUHAJIEKAT K Ta00pO-AUOPUT-TPAHOIUOPUTOBOM (HOpMaIuu TMO3IHE-
IOpCKO-paHHeMesoBoro Bo3pacra [1, 3, 4,5,10,12].

B MypoBaarckoMm pyaHOM paiioHe MeTHO-TIOPp(HUPOBOE OpYACHEHUE OX-
BaTeiBaeT [‘amrauaiickoe, I'omrapaarckoe, I'i3puiapxadckoe, Keuannarckoe,
Epuk-Manykckoe u Ipyrue MposiBI€HUE, II€ OHO HaXOAUTCA B TECHOW MIpPO-
CTPAaHCTBEHHOM M TE€HETUYECKOM CBSI3M C OJHOMMEHHBIMU TPAaHUTOMIHBIMU
MaccuBamu. [1o reosornyeckomMy moOJIOKEHUIO U MPOCTPAHCTBEHHOMY pa3Me-
IIEHUIO UHTPY3UBHBIE 00pa3oBanus Myposnarckoit rpynn P.H.AGxyninaeBsim
paszaenensl Ha ['omrapaarckyto u ['bI3bpuiapxadckyto rpynmsi [1].

OTMeTHM, YTO MHTPY3HUBBI MIPOPHIBAIOT MOIIHON KOMIUIEKC 3 y3uBHO-
MUPOKJIACTUYECKUX 00pa3oBaHMIl cpeAHEeN I0pbl, HA OCHOBE YEro B JIOCTaTOY-
HOM CTENEHU TOYHOCTH YCTAHOBIIMBAETCA HMX HWXHUKA BO3PACTHOW IpEledl.
N3-3a otcyrcTtBust npsambix naHHbiXx P.H.AOmynmnaeBbim [1] BepxHsisi Bo3pac-
THas TPaHUIA UHTPY3UBOB OIPEIEISIETCS] KOCBEHHO Ha OCHOBAHMM aHAJOTUU
neTporpaduyeckoro coctaBa ux ¢ nopoaamu Jlamkecan-3ypHabaackoro mac-
CHBa, IJIe TIOCIICAHNE MTPOPHIBAIOT BEpPXHEIOPCKUE 3P Py3UBHO-IUPOKIACTHYEC-
KM€ U KapOOHATHBIE MOPOJbI, a B paiioHe c. 3ypHabaa MepeKphIBalOTCsS KOHb-
SKCKUMH OTJIOXEHHUSAMH C TaJbKaMU TPAaHUTOUJOB B OCHOBaHUU. Takum obOpa-
30M, BEPXHSs TpaHHIA UHTPY3MBOB MypoBaarckuii rpynmsl P.H.AOmymmae-
BbIM [ | ] mpuHMMaeTcs Kak MOCIEBEPXHEIOPCKAsA-KOHbSIKCKAsL.

[To muenuto O.II.IIuxamubetinu, ['omrapmarckas u ['bi3putapxacuas
CPYIIbl UHTPY3UBOB HAXOJATCA B OCEBOM mojoce MypOBIarckoro aHTHUKIIH-
HOpHUS, TJI€ OHU IPOPBIBAIOT Oaifocckue oTnoxkeHus. M3BectHo, 4TO cTepxHe-
Bas 4yacTh MypoBaarckoro xpedra copMHpOBaIHCh mocie 06ara u Oojblue
HUKOI'/Ia HE TTOKphIBAlach MOpSIMH, T.€. B TIocaebaTckoe BpeMs OHa MpeBpaTH-
Jach B CyIly. DTU CTPYKTYPHI HENb3sl CTABUTh B OJUH sl ¢ 3ypHabamom, Ko-
TOPBIN IPUHAIICIKUT AT/KaKEHICKOMY MeJIOBOMY mporudy [4,17].

lNomrapnarckast rpynmna MHTPY3UBOB pPacIioiOKE€Ha Ha BOCTOYHOM U 3a-
NaJHOM CKJIOHaX T. l'omrapaar, Ha I0KHOM CKJIOHE I. O3arpar, a Takke Clus-
Hus pp. banamxka- u berok I'omrapuaii. Ona BwisiBneHa Brnepssie P.H.AGmyin-
JIaeBbIM, U UM K€ omucasa [1].

Cpenu BBIIICONMCAHHBIX MarMaTU4ecKuX 0Opa3oBaHUN HaWOOIBIIHIA
MHTEPEC MPEJCTABIAIOT MUKPUTHI U MUKP0oOa3anbThl. [IMKpuThI, THKpoOa3aib-
ThI ¥ IUKPOJIOJICPUTHI B BUJIE MITOKOOOPA3HBIX U TaHKOOOPA3HBIX TN OTMeua-
I0TCSl y cusaHui pek banamxka- u borok [Namravail. OHM yCTaHOBJIEHBI @ TAKKE
B mpeaenax OnpOeknanickom cuHkinHane (AOmymmaeB, 1994; Mycradaes,
2007). 3nech mukpoOa3anbThl BCTPEUYAIOTCS CPEAU KUMMEPHKCKUX BYJIKAHH-
TOB B BHIC MAJOMOIIHBIX CYOBYTKAaHUYECKHUX TEII.

Heo0xoaumMo OTMETHUTB, YTO 3/1€Ch KUMMEPHUIKCKHE BYJIKAHUTHI U MHUK-
poGa3anbThl UMEIOT CYOILIENTOYHON XapakTep M aCCOUMUPYIOTCS TpaxUaHIe3U-
tamu, Tpaxugarutamu. CorimacHo M.A. MycTtadaeBy (2007), B cocTaBe 3THX
IOpPOJI CyMMBI 11I€JI04€el BapbUpyroT B npeaenax 7,40-9,0%.

Cyns no coctaBy (MgO — 15-20%; K0 — 0,9-2,5%; Ni — 210 r/T; Cr —
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360-400 r/T), naHHBIE TIOPOABI COOTBETCTBYIOT MUKPUTAM U MUKPOOA3aTbTaM.

[IpoBeneHHbIe HAMH WCCIETOBAHUS MMOKA3aIIM, YTO MUKPUTHI U TUKPOOa-
3aJIbThI B BUJIE MAJIOMOIIHBIX Ja€K, IITOK U HAIIPABJIEHHBIX TEJ JEHCTBUTENBHO
IPOPBIBAIOT OATCKUN BYJIKAHOTCHHBIA KOMIUJIEKC, M B PSJI€ CIy4acB CEKYT
KBapll JTUOPUTOBBIA UHTPY3UB. OUEBUIHO, 3T MUKPUTHI U TUKPOOA3aIbThI CO-
OTBETCTBYIOT KUMMEPHUIKCKOMY 3Tany pa3BUTUS BYJIKAHU3MA.

[TukpuTsl ¥ MUKpOOa3anbTHl TOJUHBI banamka-I"amravail B Buge Hempa-
BUJIbHO-TUTACTOOOPA3HBIX TE MPOPHIBAIOT BYJIKAHOT€HHO-O0JIOMOYHBIC U Jia-
BOBBIE 00pa30BaHUs CpEeIHEN IOPBI.

MakpocKoImHMUYeCcKre MOpoabl UMEIOT YEPHYIO OKPAcKy, HEpEAKO Ha (oHE
OTMEUEHHOM OKpacku HaOIoAaeTcss OYThIJIOUHO - 3€JICHHOM 1IBET U3MEHEHHO-
r0 OJIMBUHA U B PAJE CIIy4aeB MEIKONPU3MATUUECKHE KPUCTAILIBI MUPOKCEHA.

[TukpuThl ¥ TUKPOOA3aIbTHI MO MUKPOCKOIIOM HWMEIOT MOJHOKPUCTAI-
JUYECKYI0 OCHOBHYIO MacCcy MOp(HUpOBOW CTPYKTYphl. BkparieHHUKH Tpe-
CTaBJICHbl OJIMBUHOM, KJIMHONUPOKCEHOM M €IWHUYHBIM XPOMIIMHUHEIIEM.
OnuBuH 00pa3yeT JUNUpaMUAAILHYIO, HEIPABIIIBHO OKPYIIIYI0 (hOpMY BBIfIC-
neHus. B 60bIIMHCTBE CIy4yaeB OH 3aMEIIEeH CEPIEHTUHUTOM U B psijie ciayya-
€B WIIUHTHCUT-OOYIUHTUTOM. Hapsny ¢ HUMH U3 BTOPHUYHBIX MUHEPAJOB B
€IMHUYHBIX 3€pHAX OTMEUYAIOTCA MarHeTUT, TaJIbK, XJOPUT U Ap. [2, 5].

CrtpykTypa pyaHoro paiioHa copMupoBanach B pe3yiabTaTe MocieaoBa-
TEIbHOW CMEHBI HECKOJBKUX ATANoB JieopMaluii, COMPOBOXKAAOIINXCS 00pa-
30BaHUEM TPEUIMHOBATOCTH B MHTPY3MBHOM MACCHBE, BHEJPEHUEM JacK, Iie-
pemeleHueM GJIOKOB MO TEKTOHUYECKUM Pa3pbIBHBIM HaPYIIEHUSIM, U BBIIOJI-
HEHUEM TPEUIMH pa3MYHbIMM MHUHEpaJbHBIMU accouuanusmu. Hemocpenct-
BEHHO pYJIONOJBOAAIIMMY SBJISIIOTCS CYOIIMPOTHAs WM OOIeKaBKa3CKast
OpPUEHTHUpPOBKA HapylleHui, a pa3pbeiBel CB-ro mnpocTtupanus, omnepurouue
["omrapuaiickuii pa3aoM CO CTOPOHBI €ro BHUCAYEro OOKa, SIBISIOTCS PYH0JI0-
KaTU3YIOMIMMHA CTPYKTYpPaMHU, 4TO OOBSCHSETCS: 1) pacmoyioKeHHUEM PYIHBIX
30H B JiekadeM OOKy pasyioM; 2) OJMHAKOBBIM HalpaBiCHUEM IMaJleHEus: pya-
HBIX 30H U Pa3JIOMOB Mpu 00Jee KPYTHIX YIiaxX MOCIETHUX; 3) JTOKAIU3AIHeH
PYIHBIX 30H NMPEUMYLIECTBEHHO B MEJIKUX CHUCTEMax TPEIIMH U HApyLIEHUSX
JIOKAJILHOTO 3HAaYeHUs; 4) MPUYPOUYCHHOCTHIO K TJIABHBIM pa3jioMaM CyOBYyIKa-
HUYECKHUX TNl U JaeK, 30H HHTEHCHUBHBIX THAPOTEPMAIIbHBIX U3MEHEHUH MOPOJ
U BKpAIJICHHOM cynb(uaHol Munepanuzamui [3, 4, 10, 12].

[Nomrapyaiickoe pyaHoe MOJsi XapaKTEPU3yeTCsd HaJIUYUMeM pslla Mec-
TOPOXKIIEHUW W PYAONPOSIBICHUHN, MEPCIEKTUBHBIX Ha MEIb, MOJUOCH, CBU-
Hell, [IMHK U Jpyrue MoJie3Hble UCKomaeMmble. B ero mpeaenax K HacTosleMy
BPEMEHH YCTaHOBIIEHHI [ omrapuaiickas, ['omrapmarckas, DnpOekmaimickas,
JkaMUJUTMHCKasl U JIpyrHe TPYIIbl MECTOPOKICHUN MeAHO-OPGUPOBBIX U
MEIHO-TIOTUMETAIIHYeCKUX pyd. Cpeau oTMEUEHHBIX PYyAHBIX 00beKkTOB [ o1-
rapyaiickasi MECTOPOXKICHHUS SIBJIsIeTCS HanboJliee MepCneKTUBHBIM, IIOATOMY Ha
IpUMEpe 3TOTO MECTOPOXKACHUS PACCMOTPUM T€OJOrO-CTPYKTYpHBIE 00CTO-
HOBKH JIOKAJIU3allUU MEAHO-TIOPGUPOBBIX MECTOPOKIACHHUM PyTHOTO MOJSL.
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[Nomrapyaiickoe MECTOPOKICHHS PACIOJIOKEHO y CUIAHUSA pp. berok-
lNomrapyaii u banamka [Nomrapyaii B 10-12 kM K 1oro-3amnaay ot cen. Xomoy-
nar. Co’KeHO OHO B OCHOBHOM 0aillOCCKMMHU BYJIKaHOTEHHBIMU 0Opa3zoBaHUS-
MU, IIPOPBAHHBIMU IpaHuToMgaMu ['omrapuaiickoro maccusa. MHTpy3uBHbIE
MOPOJIBI IIUPOKO PA3BUTHI U MPEACTaBICHBI rabOpo, rab0opo-AMOpUTAMHU, THO-
pUTaM#, KBapIUEBBLIMH TUOPUTAMHU U TOPGOUPOBUIHBIME TpaHoauoputamu |1,
3,5].

Y4acTok MECTOpPOXKIEHHUS pa3OUT CUCTEMOUN TpPEIINH CEeBEpPO-3aIaHoOro,
OJIM3MEpPUANOHATIBHOIO, CEBEPO-BOCTOYHOIO U CYOIIMPOTHOTO HAmpaBiICHHI.
MHorue u3 HUX, IPEJICTaBIIsIsl COO0H ONMepeHue IIaBHOTO PYAOKOHTPOIUPYIO-
HIETO Pa3jioMa, COMPOBOXKIAIOTCS MOJIOCOU THAPOTEPMAIbHO MepepadoTaHHbBIX
OKBapIIOBAHHBIX, CEPUIIUTH3UPOBAHHBIX, XJIOPUTUZUPOBAHHBIX, ITHIOTH3IUPO-
BaHHBIX METACOMATUTOB, MPEACTABISIOUIMX COOOW pPyHOBMEUIAIOIIYIO CPEIdy
TUTSE METHO-TTOP(UPOBON U METHO-TIOTMMETAJUTMYECKON MUHEPAIIA3AIIH

Pyono-memacomamuueckasa 3onansnocms. Heorbemiiemoit 1 oqHON U3
CaMbIX BaXXHBIX XapPaKTEPUCTHK IS MOCTPOCHUS MOJENe MenHO-mopdupo-
BbIX MECTOPOXKICHUU SIBISETCS TUIMUYHBIA HAaOOp 30HAJIBHBIX METacoMaThye-
CKUX HM3MEHEHHI HMMEIONUX HEMOCPEACTBEHHYIO KOPPEISIHIO0 C Y4aCTKaMH
Ooratbix pynoi. Haubonee sipkue mpumepbl: KalaueBble, KBapIl-CEPULIUTOBbIC
BTOPUYHBIC W3MEHEHHUS, PACIIMPCHHAS ApPTHUIM3AIUs U MPONMUIHTH3AIUS
(Lowell and Gulbert, 1970). OObIYHO THTIOTEHHBIE PACIINPEHHBIE APTUILUIUTO-
BbIE M3MEHEHHS 00pa3yl0TCs OTHOCUTEIHHO MO3HO B IMpoIlecce 00pa3oBaHUS
noppupoBor CHUCTEM, HO MOTYT Ha4YMHATHCS M JIO0BOJILHO paBHO (Sillitoe,
1993). HekoTopsle Uccie0BaTeNH TOKa3bIBAIOT, YTO pa3HUIA MEXTy HAOOpoM
METacOMaTUTOB HE CBSi3aHA C OTJIMYHMSAMH B caMUX MOP(UPOBBIX cHCTEMax
(Williams, Candela, and Piccoli, 1995). BepesTHo, 3TO BcTpedaeTcsi mpoCcTo
MOTOMY, YTO HEKOTOpbIE 30HbI BTOPUUYHBIX U3MEHEHUH, 00pa30BaHHbIE HA Ma-
JBIX TIyOWHAX, BO MHOTHX Cly4asx ObUIM 3poaupoBaHbl. B pesynbTare, pac-
HIMPEHHBIE apTUJUIMTOBBIE M3MEHEHMs 3a4acTyl0 HE BKIIIOYAIOT B Kiaccuye-
CKHE MOJICIIM 30HAJIBHOCTH MeTacoMaTHueckux u3MeHenuii (Shand, 1943). Jle-
TaJbHBIMU HCCIIEIOBAaHUSAMHU NMOP(UPOBBIX MECTOPOXKIECHUN OBLIO YyCTaHOBIIE-
HO, YTO PaHHHE KallneBO-CUIUKaTHbIe BTopuuHbie n3MeHenus (KIIII + 6uotur
+ MarHeTUT C KBApIEBBIM KUJIaM) OP(PHUPOBBIX CHCTEM 00pa3OBaHBI B YCIIO-
BHSIX BBICOKHX crcTeM (400-600° C), IIPU YYaCTUU CUIIBHO MUHEPAIU30BAHHBIX
GIIOMI0B MarMaTH4eCKOro MPOUCXOXKIEHHUS. A yXKe MpelCTaBiIsIoNINe clie-
IYIOIIUN 3Tan, 0oJee MO3AHUE CEPUITUTOBBIE KHIIBI aCCOLUUPYIOT ¢ Ooiee Xo-
JONHBIMA U MEHee MuHepanu3oBaHHbIMH Bogamu (Hedequist, and Arribas,
1998; Reynolds, and Beane, 1985; Roedder, 1971; Sheppard, and Taylor,
1971).

MeracoMaTdyeckue 00pa3oBaHUS METHO-TIOPHUPOBBIX MECTOPOKICHHUS
["omrapuaiickoro pynHOTo IMOJSI MPEICTaBICHbI MMOCIEI0BATENLHO MPOSBICH-
HBIMU KaJUIUIIATOBOW, TPEN3EHOBOM, MTPONUIUIMTOBOM, BTOPUYHOKBAPLIUTOBOM
U apTUUIM3UTOBOM (opMalusiMu, A KOTOPHIX XapaKTepHO HAJOKEHUE Mpo-
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JTYKTOB MOCJENYI0KHUX 00pa3oBaHuil Ha Oosiee paHHHE. DTH NMPSAMOE CIEACTBHE
HAIpPaBJIECHHOW 3BOJIOLUU PYJOHOCHBIX TMAPOTEPM, BbIpaXkarolleics B U3Me-
HEHUU KHUCJIOTHOCTh-IIEIOYHOCTH PACTBOPOB, MX IMAPLUHUAIBHOTO JABICHUS U
temrneparypbl. Hambonee mmMpoOKo pacmpoCTpaHEHBI BTOPUYHBIC KBAPIUTHI,
MMEIOIINE IUIOIIAHOE PA3BUTHE U MPOSIBISIOLIME TECHYIO CBSA3b C MEIHO-
nopdupoBeIM opyaeHenreMm [ omrapuaiickoro, ['omrapmarckoro, I'si3putap-
XauCKOr0 U JAPYTHX Y4acTKOB. DTH HOBOOOpazoBaHUS, KaK ObLIO OTMEYEHO,
TATOTEET K ANHMKAIBHBIM YacTSIM MAaJlbIX MOPPHUPOBBIX WUHTPY3UBOB, BHEIPHB-
muxcd B Tena ['omrapaarckoro rpymnmna MHTpy3uBoB [3, 4, 10,12].

B crpoennn meTocoMaTHYeCKOM KOJIOHKM [ omrap4aiickoro MecTopok-
JICHUS BBLACIAIOTCS TPU 30HBI THAPOTEPMAIUTOB, PACIIONIOKEHHBIE BOKPYT py-
JIOHOCHOTO KBapll-AHMOPUTOBOTO MOP(GHPOBOTO IITOKA, MPOPBIBAIOLIETO KEP-
JIOBBIE U MPHKEpiIoBble (aruu 0a0CCKUX BYJIKAHUTOB CPEJHE-OCHOBHOIO CO-
CTaBa.

MOIIHOCTh 30H METaCOMATHMYECKHM HM3MEHEHHBIX ITOPOJ COCTaBISAET OT
HECKOJIBKUX JI0 JIECSTKOB, a MHOT /1A Ja)Ke COTEH METPOB (B y3JaX MepeceyeHus
Pa3HO-OPUEHTUPOBAHHBIX Pa3pbIBOB). [IpoTskeHHOCTH NX m3MepsieTcs oT S00-
1000 no 2000-3000 M. Bokpyr pynoreHepupyrouMx HHTPY3UBOB BBIIEISIOTCA
TPU MOCTENEHHO CMEHSIOIIME APYr ApPyra B MPOCTPAHCTBE METACOMATUYECKHE
30HBI B BHJIE JUTUIICA, OKAMIISIONINE UHTPY3UBHBIM MacCUB MOP(HUPOBOTO CIIO-
skenws [3, 10,11, 12].

BuyTpeHHssT 30Ha, OXBaThIBAaIOLIasi SHJIOKOHTAKTOBYIO M alUKaJIbHYIO
yacTu NMOpPGUPOBUIHOTO UHTPY3UBA, MPEJCTaBI€Ha UHTEHCUBHO OKBaplIOBaH-
HBIMH, TTIOYTH HAIENO MpeoOpa30BaHHBIMU BO BTOPUYHBIC, KBAPIIUTAMH CBET-
JI0-CEpOro LBETa C MHOIOYMCIEHHBIMH MPOKUIIKAMHU KBaplla MO3JHUX IeHepa-
ruit. KBapiieBoe sapo, OOBIYHO XapaKTepHOE 711 MHOTUX MOP(PHUPOBBIX UHTPY-
3MBOB ¢ MEIHO-NIOP(HUPOBON MUHEpaTU3aluell, Ha JaHHOM MECTOPOKJICHUH HE
OTMEYAETCSI U MOYKHO JIMIIb MPEINO0JaraTh O €ro HaJIu4MK B LIEHTPAIbHOU, HE
BCKPBITOM 3po3uel, yacTu uHTpy3uBa. Cyas MO MUHEpPAJIbHOMY COCTaBYy, JaH-
Hasi 30Ha COOTBETCTBYET KBAPII-CEPUIIMTOBOM (parliii BTOPUYHBIX KBAPITUTOB.

Cpennsisi 30Ha TIPEJCTaBICHA KBapIl-CEPUITUT-XJIOPUTOBON (Qarreil BTO-
PUYHBIX KBApIUTOB. MHHEpaIbHBI COCTaB 30HBI MPEJCTABICH, B OCHOBHOM,
KBapLeEM, XJIODUTOM U CEPULIUTOM, B HEH MPUCYTCTBYIOT TaKXe 3MHJIOT, Kallb-
LIUT U NUPUT. 30HA 3aHUMAET 3HAYUTEIbHYIO TUIOWAAb JMHOM 0,5 KM mpu mm-
pune 200-400 m. Ha sty damnmro oT4eTIMBO HaKIabIBAETCSI METHO-TIOPGUPOBast
MHHEpaIHU3aIsl POXKHUIKOBO-BKparyieHHoro tuna. Hanbonee nHTEHCHBHOE ee
pa3BUTHE XapaKTEPHO UMEHHO JJIsi KBapI[-CEPULIUT-XJIOPUTOBOH (hariy BTOpHUY-
HBIX KBapIIUTOB, PUKCUPYIOIIUX 30HBI TIOBINIEHHON TPEIIMHOBATOCTH.

Tperbsi, BHEHIHSAS 30HA METACOMAaTUYECKOM KOJOHKH, NPEICTaBIICHA
NPONMWUIMTOBOM (haryeld BTOPUYHBIX KBapIUTOB. MHUHEpaIbHBI COCTaB JaH-
HOM (haluu mpeAcTaBieH XJIOPUTOM, SMUI0TOM, LOM3UTOM, allbOUTOM, CepH-
LIUTOM, a TAK)KE IIUPUTOM. B 3TOM 30HE, B KOTOPOM BEHUYAETCS METACOMATHYE-
CKasl KOJIOHKA, WM3pElKa BBIJIEISAIOTCS HE3HAYUTENbHBbIE PYJIHBIE HNHTEPBAJIbI,
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yaiie >KMJIbHOTO THIIA, XapaKTepU3YIOLIUECs MOBBIIIEHHBIM CO/IEp)KaHUEM Me-
1. B pyIHBIX IPOXHWIKAaX YCTAHOBJIEHO OTHOCUTEIIBHO BBICOKOE COAEpIKaHHE
cepebpo, a Taxke Hamnuue chaaepuTOBOM MUHEPATU3AIINH.

Ha ocHOBaHMM NETPOXMMUYECKUX JAHHBIX MCCIEN0BAaHbl U COMOCTaBIIE-
HbI BTOPUYHbIE U3MEHEHHSI BMEIAIONINX MTOPOJ] B 30HAX PA3IUYHBIX TUIIOB Me-
TACOMAaTHUTOB, 00OPa30BaHHBIX B Iporecce GOPMUPOBAHUS METHO-TIOPPHUPOBHIX
MECTOPOXKIACHHUM. YCTaHOBJIEHO, YTO MEIHO-OPp(UPOBOE OPYACHEHHE COIpS-
XKEHO C HIMPOKUM OpEOJIOM THAPOTEPMAaIbHO-U3MEHEHHBIX IOPOJ, 4acTo C
JIOCTAaTOYHO YETKOW PYIHO-METaCOMAaTUUYECKOW 30HAIBHOCTHIO. O00O0IeHHAs
KOJIOHKa METAaCOMAaTHYECKOW 30HAIBHOCTH B MacIITabax pyIHOro paiioHa u
MECTOPOXKACHUM BbIpa)k€Ha B MOCIEAOBATEIbHON CMEHE CIEAYIOIUX METaco-
MaTUYECKUX 30H: KBaplieBash — KaJIUIINaToBas — KBapI-CEPUIIUTOBAs — ap-
TWIUTU3UTOBAsT — MPONWIINTOBasA. [IpoMbIlsIeHHBIE pyAbl CBSI3aHBI C KBapll-
XJIOPUT-CEPULIUTOBOM (partmeit Bropuunbix kBapuuros [3, 10, 12,11,18, 20].

B pesynpraTe 00pabOTKM MHOECTBA MPU3HAKOB, HAYalll TOSBIIAETCS
CJIO’KHBIE TeoJIoTHYecKre Mojaenu nopdupoBbix cucreM. OnHa U3 Hamboiee
ymaunbix npuHamiexkut R. H. Sillitoe, rae Takke onpenensercs MECTO MEIHO-
NOpGHUPOBBIX MECTOPOXKICHHUH B PSILYy APYTUX MECTOPOKIACHUH.

Mopgonocua u ycnosua pazmeutenusn pyonvix men I'owzapuaiickozo
Mmecmoporcoenun. Ha MECTOPOKIEHUN NIPEUMYIIECTBEHHO Pa3BUTHI NIPOKUII-
KOBO-BKpAaIlJICHHBIE IITOKBEPKOBBIE pynAbl. JKUIbHBIN TUII OPYACHEHUS HUMEET
NOJYMHEHHOE 3HaYCHUE U MPUYPOUEH K 30HaM JIpOOJICHHs U 30HaM THAPOTEP-
MaJbHOTO M3MEHEHHUs cpelr nuada3oBbXx nmoppuputoB. HazaHnHbl THUIT OpY-
JCHEHHS MPEICTABICH KBApILEBBIMU U KapOOHATHBIMU JKUJIAMH U MPOKUIIKA-
MU, UMIIPETHUPOBAHHBIM TUPUTOM, XAIbKOIIUPUTOM U MOJIHOICHUTOM.

IIITOKBEpPKOBOE TEIIO, ClIAraolllee HEHTPAIbHYIO 4acTh | omrap4yaickoro
MECTOPOXKACHUS, TPUYPOUCHO K aMKaIbHON M MepUPEPUIHON YacTsIM OIHO-
MMEHHOTO UHTPY3HBa, TOYHEE K €r0 SHA0- U 3K30KOHTaKTOBOM nosioce. OHO Ha
MOBEPXHOCTH UMEET CJIa00 BBITSHYTYIO B CyOITMPOTHOM HarpaBieHUU GHopMy
M 3aHHUMAaeT IIomaab okojo 0,4 KM,

WuTepnperanus pe3ynbTaToB aHAIN3a KEPHOBBIX MAaTEPHAIOB TO3BOJISET
paccMaTpuBaTh 3TH OOOTALICHHBIE YYAaCTKU KaK CIMBAIOLIMECsS Ha IIyOuWHE B
eAMHOE PYIHOE Teno, oOpasylollee IITOKBEPK CO CIIOXKHONH Mopdomnoruei.
OCOOEeHHO CIIOKHOW SBISETCA MOBEPXHOCTh IITOKBEPKOBOIO Tena. B mTOK-
BEpPKE Pa3BUTHI TPEIIMHBI ceBepo-3anagHoro (280-3200), cyOMmepuanoHaibHO-
ro (345-100) u cyOmMpOTHOrO HANpaBICHWM, 3aNOJHEHHBIE OE3PYAHBIM U
KBaplU-CyIbGUIHBIM BemecTBaMu. [Ipuuem, Haubosee pa3BUTHI TPEIIUHBI Ce-
BEPO-3allaJHOTO IPOCTUPAHUS, YTO TOBOPUT O BEIYIIEM 3HAYEHHUH Pa3IOMOB
00IIeKaBKa3CKOr0 MPOCTHpaHus B (opMpoBaHUM CTPYKTYp HE Toyibko ['omi-
rapyaiickoro MECTOpPOXKIEHHUS, HO W BOOOIIE BCEro pyAHOTo paiiona |3,
8,10,12].

Haunbosiee mHTeHCHBHAs pyaHas MUHepalu3alus HAOII0JaeTcs B LIEH-
TPaJIbHOM YacTH IITOKBEPKA, KOTOPast 10 Mepe ylajeHHs OT LIEHTPa K KPaeBbIM
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YyacTsM TOCTENEeHHO 3aTyxaeT. KOHTypbl pyaHOro Teja M3BWIMCTbIE M KOH-
(dopMHBIE B OTHOIIEHUH MOP(HOJIOTUH PYIOTEHEPUPYIOIIET0 MOPHUPOBOTO UH-
Tpy3uBa. COOTBETCTBEHHO, 3TUM PYJHOE TEJIO aHAJIOTUYHO UHTPY3UBY U UMEET
I0r0-3aI1aTHOTO CKJIIOHEHHE.

['maBHBIM MOJE3HBIM KOMIIOHEHTOM siBiisieTcss Meab. ConepkaHue ee B
mpeJenax MTOKBEPKOro Tela HeYCTOWYMBO M KOJeOJIeTCs B IIMPOKOM Juara-
30He — oT 0,2 10 2,5%, coctaBiss B cpennem 0,41%. U3 psna pyaHsIX mosies-
HBIX MCKOIMAEMBbIX, CYIICCTBCHHO BIHSIONIMX HA 3HAYUMOCTH MECTOPOKICHUS,
clemyeT OTMETHTh MOJIMOeH U Osaropoaabie MeTauibl. CoaepkaHue MOJHO-
neHa B 1esnoM Huzkoe — ot 0,001 1o 0,003%, HO B OTJEIBHBIX UHTEPBAJIAX OHO
nocturaet 0,005-0,006%, pexe 0,01%.

B T'omrapuaiickoM MeCTOPOXKICHHH, KaK ObUIO OTMEYEHO, Hapsay Co
HITOKBEPKOBBIM OpYJIEHEHUEM MPOSBIEH TaKXKe KHJIbHBIN THI MHHepaiu3a-
i, OH HAaOMIOIaeTCsl B F0’)KHOM U FOTO-BOCTOYHOM YacTSIX MECTOPOXKIICHUS, B
TaKk Ha3bIBaeMOM, JlaMEepHMHCKOM yd4acTKe, B BUJE OTIENIbHBIX KU, KUIbHBIX
30H WK 30H THAPOTEPMAILHO-U3MEHEHHBIX MOpo. JKHIIbI, TIPEICTaBICHHBIC
KBapl-KapOOHATHBIMU 3aMOJHUTENSIMH, UMEIOT CYOIIMPOTHOE MPOCTUpAHUE.
Onu npuypodeHsl K 30HaM JpoOieHus MormHocThio 20-50 M cpenu auabaszo-
BBIX MOP(UPHUTOB.

MenHo-ophupoBbIe MECTOPOKICHUS PYTHOTO paifloHa MPOCTPAHCTBEHHO
COIPSDKEHBI C MPOMBIIIICHHON MHHEpaau3aleil Jpyrux reHeTUYeCKUX THIIOB,
0COOCHHO KOTYEIAHHOM, 30JI0TOPYIHOM, MEIHO-TIONIMMETAIIIMYECKON 1 KBapIl-
cyneumnoit. Ha memHo-mopdupoBbie pyabpl HEpPEIKO HaKIIaabIBaeTcs Oosee
no3/HsAs yooro-cynbhuaHas MuHepanu3anus. [locinenHss, KOHIEHTPUPYICh Ha
HEKOTOPOM YyJlaJleHHH, 00pa3yeT COOCTBEHHOE MECTOPOXKICHHE KUIILHOTO THIIA.

T'eonozo-cenemuueckue ocovennocmu gopmuposanus meono-nopgu-
posvix pyo. ObpazoBaHre MHOTO(ha3HOW UHTPY3UHU U CBSI3aHHOTO C HEW METHO-
nopdupoBBIX opyneHeHus [omrapyaiickoro pyaHOro paiioHa MPOUCXOIUIIA
JUTUTENBHO BpeMs. MeTtacomaTuieckasl 30HaIbHOCTh UCCIIEI0BaHHbIN [ omrap-
YaliCKOr0 MECTOPOXKJEHUSI CBUJIETEIBCTBYET €r0 COOTBETCTBUHM MOJIETH TH-
MAYHOTO O0BEKTa MeaHO-OphUpOBOM pynHoW dopmaruu. Kak Ha MHOTHX
MECTOPOXKACHHUIX ITOTO THIIA, BHEIIHAS 30HA M3MEHEHHBIX MOPOJ MPEJCTaB-
JieHa MPOMUIUTaAMH, TPOMEKYTOUHAs-KBAPI-CEPUIIUTOBBIMU METAaCOMaTUTAMU
U apTUJUTM3UTAaMU, 3 BHYTPEHHAS-CYIIIECTBEHHO KBAapIIEBEIMH METACOMATUTAMHU
[3.4, 8, 9,12,13,15,20,21,22].

B mponecce cranonenus [omrapyaiickoro MaccuBa OTIEIICHUE METall-
JIOHOCHBIX (DITIOUIOB OBUTIO HEOJHOKPATHBIM, UYTO W MPHUBEJIO BHaudaie K ¢Gop-
MHUPOBAHMIO CBSI3aHHOU ¢ paHHEW (a30il OOIMPHON 30HBI MPONMIUTH3ALNH, A
3aTeM HaJO)KEHHBIX 30H KaJINEBOTO, KBapl-CEPUIIUTOBOTO U KBApLIEBOTO MeTa-
COMaro3a W aprujuTu3aluu, 00yCIOBICHHBIX BO3JIEHCTBHEM 00JI€€ KHUCIBIX 10
coctaBy no3auux (a3 [3,6,9,16,17]. O6pa3oBanue OOJBIION YACTH MPOMBIIII-
JICHHOTO MEIHO-MOJUOIeH-TOPGUPOBOTO OPYIACHEHHS MPOU30ILIO BCIE 3a
BHenpeHueM nopdupos panneit reHepanuu. C mo3auen dazori moppupos cBsi-
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3aHO TMEPEOTIIOKEHUE paHee 00pPa30BaBIINXCS Pyn U (popMUpoBaHUE OOTATHIX
CKOIUICHUU B BUJE MPOKUIKOBO-BKPAIJICHHBIE IITOKBEPKOBBIC PYIbl, OPUECH-
TUPOBAHHOM B IIMPOTHOM HAIPABJICHUU B TPEIIUMHHON 30HE ['omrapyaickoro
pasnoma. Ilo3musis daza mopdupoB OblIa PyTOHOCHON B ropa3go MEHBIIEH
cTerneHu, yeM nepsas. OHa cOmpoBOXK/1anach HHTEHCUBHBIMU OKBapLIEBaHUEM,
YTO W TIPUBEIU K 00pa30BaHUIO B IIEHTPATHLHOM YaCTH MECTOPOKICHUS «KBap-
nesoro sapo». K ceBepy oT Hero pasBuTa KBapl-CEPUIIMTOBOTO 30Ha ¢ Oora-
THIMH MEHO-MOJIMOCH-MOP(PUPOBBIMU pPyJaMH, 3aTEM CIEAYeT MPOMUIUTO-
Basi C MPEUMYIIECTBEHHO MPOKUIKOBOM MUPUTOBOM MUHEpaATU3AI[UECH.

['MaBHBIMM COCTaBISIONIMMH MOJCISMHU SIBJISIFOTCSI BMEIIAIOIIAst pamMa
(anepuTOBBIC MHTPY3HBHI), MaJIble MOPGUPOBBIC TEIa TUIA IITOKOB U JIACK,
(JToxanu3yromuecs, Kak MpaBUJIO, B 30HAX PAa3BUTHUS PYJOKOHTPOIUPYIOLTUX
CTPYKTYp M MPOCTPAHCTBEHHO TECHO YBS3BIBAIOIIMUECS C OPYACHEHUEM), OpeK-
YHEeBBIC TENA, PyAHBIC TeJa, PyIHO-METacoOMaTHYecKas 30HaIbHOCTh. Moenb
YUUTBHIBAET U3BECTHBIE MIPEJICTABICHHS O XapaKTepe 3aBUCUMOCTH MEXIy Opy-
JNEHEHHEM, MAIBIMU MTOPGUPOBBIMU HHTPY3USMHU H JIOKAILHO PaCIpOCTPaHEH-
HBIMU PYJOHOCHBIMM THApoTepManutamu [3,9, 15,17,19].

BaxxubM 371€MEHTOM CTpoeHHUss MeqHo-TopdupoBsix cucrtem [omrap-
YaiicKoro pyaHoro paiioHa SIBISIOTCS 3PYNTHUBHbBIE OpeKunu, (PUKCUPYIOIIHECs
Ha ['omrapyaiickoM, ['omrapaarckom u ['eI3puIapXadckoM MECTOPOKICHHUSIX.
Tena spynTUBHBIX OpeKYMil 3aHUMAIOT CEKyIIee MOJ0KEHNE 110 OTHOUIEHHIO K
BMEMIAOIIMM TIOpoJaM. bpekdnpoBaHue Ha MEIHO-TIOP(UPOBBIX MECTOPOK-
neHusx ["omrapyaiickoro pyIHOro MoJjisi UMEeT MHOTO OOIIEro ¢ 3TUM IpoLec-
coM Ha MeaHO-nop(hupoBeIX MecTopoxaeHusx Kaskaza, Cpenneit Asum, Poc-
cun, Monronuu, CIIIA, Yunu u apyrux crpan. Kpurepusmu OpekunpoBaHuUs
MOPOJI, OTPAXKAIOMIMMH CHEHUPUKY ITUX MOCTMArMAaTHYECKHUX MPOIYKTOB,
00OTalIeHHBIX JICTYYMMHU KOMITOHeHTaMu, sBJsitoTcs (Tyrosuk, 1974): wu3o-
METpUYHAs U AJUTUIICOBHIHAS B IUIaHE TPYOO-IITOKO- H BOPOHKOOOpa3HAs HA
rIyouny ¢opma OpeKUHeBBIX TE; OTCYTCTBHE B KOHTAaKTHBIX 30HAX CIICIOB
TEKTOHUYECKOT'O BO3JICHCTBUS, CIIOKHBIX T€TEPOTCHHBIX COCTABOB 00JIOMOYHO-
ro Marepuana OpeKuynid, BKIIOYAIOIIETO OOJOMKH TIOPOJA W3 Pa3HBIX TITyOWH-
HBIX YPOBHEU; U3MEHEHHE (POPMBI OOJIOMKOB OT OKPYTJIOH O OCTPOYTOIBHOM
B CEUEHUU OPEKUYMEBBIX TEJN, 3aKIIOYAIOIINX OOJIOMKU MOPOJA U PyA MarMaTH-
YECKOT0 W MOCTMAarMaTHYeCKOTO MPOUCXOXKICHUS; HAIUYUE BYIKAHUYECKOTO
MaTepHuaia B IIEMEHTUPYIOIIEH 00J0MKH pyIHON Macce. bpekuneBsie Tena npu
HEOOJIBIINUX pa3Mepax B IJIaHE MPOTATHBAIOTCS HA JIOCTATOYHO OOJBIIYIO TITY-
OMHY M BMELIAIOT SHJIOTEHHYIO PYIHYI0 MHHEpaiu3aluio. BaxkHO OTMETHUTH,
YTO TeJa JIPYNTHUBHBIX OpPEKYUil OTUETIMBO (DUKCHPYIOT PYAOKOHTPOIHPYIO-
M€ CTPYKTYPHL, B CBA3M C YEM MOMCKHU U pa3Be/Ka ITHUX 00pa30BaHUN UMEIOT
Ba)KHOE MPUKJIaAHOE 3Hauenue [6,7,8.9,12, 14,15,16,18,17, 23].
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BriBoabl

1. MypoBaarckuii pyJHbIi paiioH TpeICTaBiseT co00i NepCHeKTHBHYIO
IUIOINAAb HAa MEIHO-IOP(PHUPOBBIE, & TAKKE 30J0TOPYIHBIE M MOJIUMETAIUINYE-
CKHUE PY/IBL.

2.MlHTpy3uBHBIE KOMIUIEKCHl C MEIHO-NOP(GUPOBBIM OPYAECHEHUEM IIO
T'€0JIOTO-TIETPOJIOTHYECKUM OCOOCHHOCTSIM TpUHAIUIekaT K rabOpo-IuopHUT-
IPaHOJUOPUTOBOMN (hOpMALIUHU TTO3THEIOPCKO-PAaHHEMEIOBOTO BO3PACTA.

3.MenHo-noppupoBoe opyreHeHHe MypoBAarckoro pyaHOTo paiioHa
COIIPOBOKIAETCS MEPBUYHBIMU M BTOPUYHBIMH I'€OXMMUYECKMMHU OpEOJIaMu
anemeHToB — Cu, Mo, Pb, Zn, Ag u Au, npeBOCXOASAIIMMH IIONIAb PYIHOTO
TeJla Ha MOPAAOK.

4.CtpyKTypa pyAHOro paiioHa cpopMupoBanace B pe3ysbTaTe Mocieno-
BaTEJIbHOW CMEHBI HECKOJIBKUX 3TAoB JieopMalnii, COPOBOKIAOIUXCS 00-
pa3oBaHMEM TPEIIMHOBATOCTH B HMHTPY3UBHOM MAacCHBE, BHEJPEHUEM JacK,
nepemMeleHeM OJI0KOB MO0 TEKTOHMYECKUM pPa3pbIBHBIM HAPYIIEHUSM, U BbI-
MOJTHEHHUEM TPEIUH pa3IMYHBIMI MUHEPATbHBIMH aCCOIALIUSIMHU.

5.bonbmioe 3HaueHue A JIOKAIM3ALMU 30JI0TOr0 OPYIEHEHUS HUMET
JIOKaJIbHO BYJIKAHO-TEKTOHHYECKUE CTPYKTYPBI; XapaKTepHa MPUYyPOUYCHHOCTHUD
BYJIKAHUTOB U COIIPOBOXKJAIOILEr0 UX OPYyJIEHEHMs K Hanbojee HapylleHHbIM
y4acTKaM ¢ OJIOKOBBIM CTPOCHHEM.

6.'maBHBIMM COCTaBJIAIOIIMMHU MOJIENIN SIBJIIOTCS BMELIAIONIAsl pama
((panepuroBBIle MHTPY3UBHI), Majible MOP(UPOBBIE TeJa THIA IITOKOB U JIAcK,
(JToKanmu3yromuecs, Kak MpaBWIO, B 30HAX Pa3BUTHUS PYIOKOHTPOIUPYIOLIMX
CTPYKTYP M MPOCTPAHCTBEHHO TECHO YBSI3bIBAIOIIUECS C OPYACHEHHEM), OpeK-
YHEBbIE TN, pyIHbIE Tea, PYAHO-METaCOMaTHUECKasi 30HaJIbHOCTb.

8.OcHOBHOW 00BEM MPOMBIIUICHHOH MUHEpAIN3alui KOHTPOJIUPYETCS
KaK IOp(QUPOBBIM HITOKOM, TaK M OPEKYMEBBIMU TE€JIaMH, KOTOPbIE HHOTAA He-
CYT 3HAUUTENbHBIA 00BEM PYIHOTO BEIIECTBA.
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QOSQARCAY FILIiZ SAHOSININ MiS-PORFIR FiLiZi YATAQLARININ
FORMALASMASININ GEOLOJi-GENETIK XUSUSIiYYOTLORI

M.i.MANSUROV
XULASO

Mogqalods Qosqargay filiz sahosinin mis-porfir filizi yataqlarinin formalagmasinin
geoloji-genetik xiisusiyystlorino baxilir. Mis-porfir filizlosmosinin qabbro-diorit-qranodiorit
formasiyasi siixurlarinda konsentrasiya omolo gotirmosinin osas faktorlar1 aydinlagdirilmisdir.
Mis-porfir filizlosmasinin filiz rayonu daxilinds lokallagmasi intuzivin endo — vo ekzotomasin-
da kvars-kaliumspat, kvars-serisit, kvars-serisit-kaolin, kvars-xlorit va propillit fasiyali téroma
kvarsitlorlo tomsil olunmus otraf siixurlarin hidrotermal-metasomatik doyisilmosilo miisaiyat
olunur. Milayyan olunmusdur ki, filiz sahasinin mis-porfit yataqlari, asasen, méhtavi-damarciq
minerallagsmali stokverk tiplidir. Senaye ohomiyyotli minerallasmanin asas hacmi hom porfir
stoklart ils, ham dos filiz maddslorinin shamiyyatli hacmini dasiyan brekciya kiitlolorilo nozarat
olunurlar.

Acar sozlor: Qosqarcay filiz sahosi, mis-porfir yatagi, filiz nozarstadici strukturlar,
filiz-metasomatik zonalliq, filiz kiitlosinin morfologiyasi, geoloji-genetik xiisusiyyatlor.

GEOLOGICAL AND GENETIC PECULIARITIES FOR FORMATION OF DEPOSITS
OF COPPER-PORPHERIC ORES OF GOSHGARCHAY ORE FIELD
(LESSER CAUCASUS, AZERBAIJAN)

M.I.MANSUROV
SUMMARY

The article considers the geological and genetic peculiarities of the formation of cop-
per-porphyry ore deposits of the Goshgarchay ore field. The main factors of the concentration
of copper-porphyry mineralization in the rocks of the gabbro-diorite-granodiorite formation are
elucidated. The formation of a copper-porphyry deposit within the ore field is accompanied by
hydrothermal-metasomatic changes in host rocks represented in the endo-and exocontacts of
the intrusion with secondary quartzites with quartz-potassium-feldspar, quartz-sericite, quartz-
sericite-kaolinic and quartz-chlorite facies. The bulk of industrial mineralization is mainly con-
trolled by both the porphyry stem and brecciated bodies, which sometimes carry a significant
volume of ore matter.

Key words: Goshgarchay ore field, copper-porphyry deposits, ore-controlling struc-
tures, ore-metasomatic zoning, morphology of ore bodies, geological-genetic features
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BAS LAY FiLIiZLOSMO SAHOSINDO
MINERALLASMA ZONASININ FORMALASMASININ
GEOLOJI-STRUKTUR SORAITI
(BOYUK QAFQAZIN CONUB YAMACI)

R.R.NOZOROVA
Baki Doviat Universiteti
nazarovaramila@gmail.com

Duruca tikis zonasina uygunlasmis minerallasma sahalorindan biri do Bas Lay
sahasidir. Bu filiz sahasinin geoloji qurulusunda orta va iist yuranin va tabagirin terrigen-
karbonat ¢okiintiilori istirak edir. Bas Lay enina blok daxilinda pirit mohtovili va yasil mis
yaxmalr intensiv asinmaya maruz qalmis oksidlosmis sulfid filizi brek¢iyalarmin qaymalar
askar olunmusdur. Flisoid qatlart arasinda, hamginin qumdaslarimin novbalosmasindon, six
piritlagmis gil sistlorindon va inca donali pirit méhtovilorindon taskil olunmus "filiz filisi"
ayrilmisdir.

Bas Lay sahasi daxilinda ii¢ asas minerallasma zonast miiayyanlagdirilmis vo hor bir
minerallasma zonalar filiz tozahiirii sahasinin sarq, qorb cinahlarinda va markazi hissasinda
daha darin erroziyon kasim sahasinda ayri-ayri intervallarda éyranilmisdir.

Bas Lay sahasinin sorq cinahi filiz minerallart ilo daha zongindir. Bas-Lay c¢ayi
hévzasinda slix sinaqlasdirilmasi ila pirit (31%-2 qadar), xalkopirit (2%-2 qador), markazit,
kovellin, sfalerit, molibdenit, qalenit askar olunmusdur.

Acar sozlor: Bas Lay sahosi, flisoid qati, filiz tozahiirlori, qiurilma strukturlari,
minerallagma zonalari, sulfid minerallagmasi

Duruca tikis zonas1 Boyiik Qafgazin conub yamacinin suayricinda yer-
lasir vo araliq struktur-formasion zonasinin ikinci tortibli conub struktur ele-
menti hesab olunur (Qurbanov, Ibrahimov, 1971). O, orta yuranin terrigen-cok-
ma ¢okiintiilorindon togkil olunmagqla, 6z uzanmasi boyunca tabasir ¢okiintiilori
arasinda ensiz ¢ixis soklindo Bas Qafqaz silsilosini Kaxetin-Vondam qirisiqliq-
gqayma zonasindan ayirir.

Duruca tikis zonasinin geoloji qurulusunda aspid vo terrigen-flisoid for-
masiyasina aid olan siixurlar istirak edir. Aspid formasiyasinin g¢okiintiilori
alevrolitlorin nadir layciglart va polimikt qumdaslt monoton qara grafitlogmis
gil sistlorindon togkil olunmusdur. Gil qat1 kosilisindo qumdasi-siderit, pirit-si-
derit, gilli-siderit konkresiyalar1 vo konkresiya qati ohamiyyatli rol oynayir.
Konkresiyalarin yigimlar1 aspid va terrigen-flisoid formasiyalarinin tomasinda
geyd olunur. Burada onlar uzanmasi tizra 10-15 m qalinliginda dayaniqli ho-
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rizont vo six pirit mdhtovili horizontla assosiasiya omolo gotirirlor. Uzvi qa-
liglarla zonginlogmis bu horizontda adaton globulyar quruluslu inca dispers pi-
rit toplularinin az qalinligh (5-10 sm) lay va linzalarina rast golinir.

Orta yuranin terrigen-flisoid formasiyasi ¢okiintiilari biitiin uzanmasi bo-
yu simala dogru Qaynar qirilmasi vasitasilo, conuba dogru iso Zongi qirilmasi
ilo alt tabasir vo iist yuranin terrigen-karbonat siixurlarindan ayrilmisdir. Cos-
nuba dogru iist tabagirin vulkanogen-¢okmo formasiyasi inkisaf tapmisdir. Bu
formasiya tufqumdaslarinin, tufkonqlomeratlarin, argillitlorin, bozon iso an-
dezit vo andezit-dasit porfiritlorin tuflavalarindan, tuffitlordon vo silisiumlagmis
pelitomorf shongdaslarindan toskil olunmusdur. Ust tabasir ¢okiintiilerinin orta
yura ¢Okiintiilori altinda bir sira quyular vasitasilo 700-800 m dorinlikdo agi1l-
mas1 birmonali olaraq gdstorir ki, Zongi qirilmasi iistogoalma tobioto malikdir
(sokil 1).

Lo .t e T |eliivial-deliivial shongdash qumdaslar sil sistlari
T A - |eokintilar monoton gil gistlari
andezit-dasit tarkibli ~o ~o karbonlu gilli gistlar pirit va pirit-siderit
v tuflar ~ Mo = & G - = konkressiyalan

atilma-tstagalmolar, /' fayla, fay iistagalmolor, Zongi

yerdayismaloar i siiriigmoalar atilma-iistgalma zonasi
o o budinajlagmig pirit va
sistlogma klivajlan kvars-karbonat-pirit-xalkopirit
damarciglar

Sak. 1. Bag Lay filiz tozahiirii tizro uzununa geoloji kosilis.

kvars damarcigh
brekgiyalasma zonas

Duruca tikis zonas1 tektonik cohotdon 6ziindo miirokkob qirisiqht struktur
quruluslu maili oyilmis (saryaj) 16vhoni vo uzanmasi {izro qirilmalar1 oks etdi-
rir. Lovhonin eni 50-100 m-don 1,3-2,5 km-o gqodor davam edir. Baxilan struk-
tura assimmetrik tektonik paz formasina malikdir, simaldan maili (25-35°)
Qaynar, conubdan iso daha sort (35-45%) Zongi qurilmasi ilo hiidudlanir (sokil
2). Qaynar qirtlmasi hom diismosi, hom do uzanmasi lizro maili saxolonmis
istogalma zonasini xatirladir. Uzanmas1 boyunca tist yura va alt tabagir ¢cokiin-
tiilor1 2,5-3,5 km-don az olmayan goriinmo amplitudasi ilo orta yura ¢okiintii-
lorinin {izorino galmislor. Ustagalmonin yatiq yani torafdon qirilmayani graben-
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vari antiklinal qirisiglhigin oxu boyunca ¢oxsayli atilma-iistogolma tipli qirilmalar
inkisaf etmisdir. Qirilma boyunca yerdoyismo amplitudasi on va ilk yiiz metr-
lorlo Slgiiliir. Bu qirilmalar kvars vo kvars-kalsit-pirit damarciqlar ilo miisayiot
olunan ensiz sistlosmo, ozilmao siiriisma gillori zonalart ilo oks olunmusdur.

Duruca tikis zonasinin metallogenik sociyyosino kegmomisdon ovval
geyd etmoak lazimdir ki, A.X.Balaoglanov, Y.F.Podqorniy va M.P.Yolcuyev to-
rofindon (1975) bu struktur daxilindo Bas Lay enino blokda pirit méhtovili vo
yasil mis yaxmali intensiv asinmaya moruz qalmis oksidlogmis sulfid filizi
brek¢iyalarinin qaymalar1 askar olunmusdur. Flisoid qatlar1 arasinda, homg¢inin
qumdaglarinin ndvbologmosindon, six piritlogmis gil sistlorindon vo inco donoli
pirit mohtovilorindon toskil olunmus "filiz filisi" ayrilmisdir.
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Sok. 2. Bag Lay filiz tozahiirii {izro enino geoloji kosilis (Balaoglanov va b. 1982).
1-eliivial-deliivial ¢okiintiilor; 2- tufqumdaslari, tufqravellitlor; 3- andezit-dasit torkibli tuflar,
tuflavalar; 4-karbonlu-gilli sistlor; 5-silisiumlagmig alevrogilli sistlor; 6-pelitomorf oshongdaglari;
7-ohongdashi qumdaslari; 8- mikali qumdaslari, alevroqumdaslari, gilli sistlor; 9-monoton gil
sistlori; 10-gilli vo gilli-karbonatli siderit laylari; 11- pirit vo pirit-siderit konkresiyalary; 12-
budinajlasmis pirit vo kvars-karbonat-pirirt-xalkopirit damargiqglar; 13-Qaynar dorinlik qirilma
zonast; 14-Zongi atilma-iistogolmo zonast; 15-kvars damargiqli brekciyalagsma zonasi; 16-atilma-
iistogolmoalor, yerdoyismolor; 17- faylar, fay-iistogelmalor, stirlismolor; 18- sistlogsmo klivajlari.

Qeyd etdiyimiz kimi Bas Lay filizlosmo sahosi Duruca tikis zonasina
uygunlagmisdir, qurulusunda orta vo {ist yuranin vo tabasirin terrigen-karbonat
¢Oktintiilori istirak edir.

Filizlosmo sahosi orazisindo orta yura (J,a) c¢okiintiilori iki gata ayrilir:
monoton qrafitlosmis konkresiya vo 0.1-0.5 m qalinliginda gilli vo qumdash-
karbonath sideritlorin konkresiyali laylari, 2-25 sm qalinliginda polimikt kigik-
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orta donali ¢oplayli qumdaglarinin linzalasan qatlar ilo alevrolitlor vo 0.5-3 m
qalinliginda inca ritmik flisoidin nadir laylari ilo agag: (gilli-sistli); 0.3-7 sm qa-
linlhiginda mikali qumdaglarmin vo 2-25 sm galinliginda alevrolit laylarinin inco
ritmik ndévbologmasi ilo tomsil olunan iist qat. Kosilis lizro yuxariya dogru inco
ritmik flisoid az galinliglt kobud ritmli flisoid lay1 ilo avoz olunur. Flisoid qa-
tinin saciyyavi xiisusiyyati "filiz filisi"nin olmasidir. Onun terkibinds uzanmasi
lizro piritlosmis qumdaslarina kegon xirdadonali pirit laylart istirak edir. Gilli-gist
va flisoid gatinin tomasinda 7-10 m qalinliginda konkresiya horizontu inkisaf
tapmisdir. Bu horizont pirit va gilli-sideritli konkresiyalardan togkil olunmusdur.

Bas-Lay sahasi daxilinds filizli ¢okiintiilor boyiik olmayan amplitudada
qirisigligin conubuna ¢evrilmis, xatti izoklinal seriyaya dogranmis vo enoyaxin
istigamatli coxsayl atilma-iistogelmolorlo miirokkablogmisdir.

Bu qirilmalar boyunca, homginin onlarin qovugmasinda gil sistlori vo fli-
soidlor az galinligli (1-6 sm) kvars-karbonat damarciqlart sobokasi ilo kosilmis
vo intensiv qrafitlosmoyo moruz qalmisdir. Qrafitlosmo zonalar1 vo damarciq
sistemlori atilma-iistogolma pozulmalarina uygun olaraq, 40-85° bucaq altinda
simal vo simal-gorbo (0-40° bozon 50-60°) diisiir, osason enoyaxin istigamoto
malikdir. 40-65° bucaq altinda simal-sorqo diison Qaynar qirilmasi boyunca iist
yura ¢Okiintiilori aalenin gilli-flisoid qat1 siixurlar1 tizorino golmisdir.

Bas Lay sahosinin qorb vo sorqinde Duruca strukturasinin sarnirinin
unudyuyasiyasi naticosinds disharmonik quruluslu fasilali sandiqvari qirisiqliq
omalo golir. Bu fasilali sandiqvari qurisiqliq bir-birinden V-vari sinklinallarla
ayrilir. Sandiq qirisighigin simal ganadi vo genis tagi, enino vo uzununa qiril-
malarin pardavari sistemlari ilo homginin 6zlinomaxsus lokal basilma struktur-
lar1 ilo miirokkoblogmisdir. Asili yan torofdo yerloson asas filiz nozarotedici qi-
rilmalar, basilma qirisigliginin enina kosiminde maili simal vo daha sort conub
qirilmalarla mohdudlagan assimmetrik quruluslu tektonik pazi oks etdirir.

Simaldan mohdudlasan qirilmalar 6ziindo iistogolmonin hom diismosi,
hom do uzanmasi iizro antiklinal qirisigligin layli simal qanadina uygun isti-
qamatlonmis vo 25-50° bucaq altinda maili saxelonmani aks etdirir.

Bu enino ganadin conub qurtaracagi oksor hallarda biitiin uzanmasi boyu
sort davamli diismo ilo (45-85°) ensiz faylarla tomsil olunmusdur.

Antiklinal qirisighgin taginda klivaj ¢at sisteminin genis inkisafi ilo
qurilmalar iizra ox sothinin doyigilmasi gil sistlorinin vo terrigen flisoidin yiik-
sok plastik siixurlarinin intensiv basilmasina gotirib ¢ixarmisdir.

Yiiksok tortibli kicik qirilmayani qirisigliqda tektonik pazlagmada yatan
yiiksok plastikli stixurlar intensiv dislokasiya olunmus vo ozilmisdir. Bu qiril-
malar boyu siixurlar ozilmis, sistlosmis, bozon brekgiyalasmis, yaxud siirlismo
gillorino ¢evrilmis vo tektonik pazin zirvesindo doqiq oks olunmus tektonik
soboko omolo gotiron ayrilma ¢at sistemlori ilo miisayiot olunur. Tektonik brek-
ciyalar tez-tez kvars-xlorit-karbonatli domirli materiallarla sementlogorok lay-
lanma zolagini tamamlayir vo ya iri budinajlar1 miirokkoblosdirir. Laylanma
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sothindo maksimum ovazetmo doracasi xlorit-kvars vo karbonat metasomatit-
larinin amals golmasing gatirib ¢ixarir.

Sociyyslondirdiyimiz filizlosma sahosi daxilindo daha intensiv doyisilmo
miixtalif erroziyon kesimda 6zlorini miixtalif ciir aparan atilma-iistogalma seri-
yalar1 ilo tomsil olunmus Zongi qirilma zonasinda bas vermisdir. Darin hori-
zontda intensiv sixilma zonasinda onlar 45-80° bucaq altinda simal-sorq diisii-
mo malik stirtismo gilli tektonik tikislo tomsil olunmusdur. Yuxariya dogru on-
lar bazon kvars vo kvars-kalsit torkibli damarciq vo linzalarla miisayiot olunan
sistlosmo vo ozilmo zonalari ilo ovoz olunurlar. Qirilmalarin ayri-ayri saxolori
arasinda yerlogon siixurlar intensiv dislokasiya olunmus, giiclii dinamo-
metamorfizmod va 9zilmoyos moruz qalmisdir.

Bag Lay sahasinin geoloji qurulusunda enina qirtlma pozulmalar1 bdyiik
rol oynayir. Daha bdyiik enino qirilma pozulmasi Ciinut ¢ay1 rayonunda geyd
olunur. Burada Duruca strukturasi kaskin fleksura ayilmasine moruz qalmigdir.
Bu strukturlarin kosismo qovsagi sulfid minerallasmasinin lokallagsmasi {iciin
alverisli hesab olunur.

Filizli zonalarin saciyyasi. Bas Lay sahosi daxilindo ii¢ osas mineral-
lasma zonasi ayrilir. Aciliglarin zoif olmasi vo dordiincii dovr ¢okiintii Ortiiyii-
nlin galin olmasi ilo olagodar olaraq ayrilmis minerallasma zonalarn filiz toza-
hiirli sahosinin sorq, qorb cinahlarinda vo morkozi hissasindo daha dorin
erroziyon kosim sahasindo ayri-ayri intervallarda Gyronilmisdir.

Birinci minerallagma zonast aalenin sist-flisoid ¢okiintiilori vo kimmeric
gatiin argillitlorinin tomasina uygunlagsmisdir. Zona uzanmasi boyu kvarslas-
ma, sistlosmis doyisilmolorlo ovoz olunan brek¢iyalasma vo budinajlasma ilo
miirokkoblosmisdir. Intensiv budinajin tektonik brekgiyalarinin inkisaf sahosin-
do buynuz daslart qirintilar1 vo buynuz daslasmis siixurlar geyd olunur. Kvars
0,2-1,5 sm galinliginda inco damarciqlarla tomsil olunur, lokalidir, druzalarina
rast golinir. Kvars-karbonat, kvars-karbonat-pirit torkibli damarciqlar asasen
klivajlar iizra inkisaf tapmis vo stokverk sobokosi omolo gotirir. Azimut bucagi
25-40°-dir, 35-55°, 3 km mosafods zona 6z uzanmasi boyunca orta hesabla 5.2
m qalinliginda ii¢ intervalda dyronilmisdir. Qorbo vo sorqo dogru zona Qas-
qagay boyunca alliivial-delliivial ¢okiintiilorlo ortiilmiisdiir.

Zonanin birinci intervali iizro intensiv piritlosmo inkisaf tapmisdir. Pirit
biitov kiitlo iizro inco dispers sokildadir, kigik donali aqreqatlarin lokoli-damar-
ciq ayrilmalar1 vardir. Nadir hallarda kvars-karbonat kiitlosi fonunda xalkopirit
vo sfaleritin tok-tok ayrilmalart ayrilir. 6 sayli quyunun dorin horizontunda,
homg¢inin sorbast misin dendritlori vo yaxmalar1 (inco 16vho gorniisiindo) mii-
sahido olunur.

Birinci interval daxilindo qalinligr 5,2 m, uzunlugu 525 m olan mine-
rallagma zonasinda misin miqdart 0,04-0,05%, orta hesabla 0,05% toskil edir.
Zona daxilindo sink geyri-borabor paylanmisdir, onun miqdar1 0,12-1%, orta
hesabla, 5% toskil edir. Sinkin daha yiiksok konsentrasiyasi 0,7%, qurgusunun-
ku 1s9 0,8% -dir. 30 g/t-a qador giimiis vo 0,02% molibden askar olunmusdur.
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Stibhosiz ki, birinci minerallasma zonasinin araliq sahosindo molibden
(0,01-0,02%) boyiik axtarig shomiyyati kasb edir. Onun miqdar1 sothds yliksok
deyildir (0,001-0,004%), nadir sinaglarda 0,01-0,02% toskil edir. Molibdenin
yiiksok miqdari (0,2%) 1,2 m qalinliqda grafitlosms zonasina uygunlagsmisdir. 6
sayli quyunun dorin horizontunda minerallasma zonasi1 daxilindo 4,8m galin-
ligda molibdenin miqdart 0,002-0,003% toskil edir. Molibdenin orta miqdari
birinci minerallasma zonasinda 6 sayli quyunun molumatlarina asason 5,2 m
orta qalinligda 0,01% toskil edir.

Faydali komponentlorin daha yiliksok migdar1 birinci minerallagsmis zona-
sinin 6 sayli quyu ilo agilmis dorin horizontunda 240,7-255,2 m intervalinda
geyd olunur. Burada misin miqdar1 0,37-1,46%, sink 0,04-0,46% toskil edir.
4,8m galinligda misin orta miqdari 0,97% , sinkinki iso 0,22% toskil edir.

Minerallasma zonas1 geyri-borabor sopalonmis inco dispers pirit, sorbast
misin dendrit vo yaxmasi vo nadir xalkopirit mdhtovilori ilo tomsil olunmus,
brekgiyalagsmis, doyisilmis, xloritlogsmis gil sistlorindon vo kvarslasmis brek-
ciyadan togkil olunmusdur.

Birinci filiz intervalina kompleks geokimyovi anomaliya (Cu, Pb, Zn,
Mo, Ag) vo molibdenin ilkin oreolu calb olunmusdur.

Birinci minerallasma zonasinin ikinci dyronilon intervali birincidon co-
nub-sarqas dogru 250-260 m masafods yerlogir. Darin horizont 400 m derinliys
3 sayli quyu vasitasilo dyronilmisdir. Zonanin torkibi vo qurulusu bu intervalda
birinciys oxsardir. Zonanin biitiin intervali lizro inca dispers vo xirda donali
pirit inkisaf tapmusdir. ikinci intervalda molibdenin miqdar1 0,002-0.03% inter-
valinda doyisir. Minerallasma zonasinda diqqati calb edon digor faydali kom-
ponentlordon qizili (0,12 g/t ) vo giimiisii (9,4 g/t) geyd etmok olar.

Ikinci intervalin sorq davaminda intensiv oksidlosmis sulfid brekciya-
larinin qayma va qurintilari inkisaf tapmisdir. Burada sink (0,4%) vo glimiisiin
(0,09%) yiiksok miqdar1 geyd olunur.

Birinci filizlosmo zonasinin iigiincii 6yronilmis kosimi Bas Lay sahosinin
sorq cinahini shata edir. Darin horizont 4 sayli quyu vasitasilo 400 m dorinlikdo
acilmigdir. Zona bu kosimdo intensiv domirlogsmis, oxralasmis, brek¢iyalagmis
gil sistlori ilo tomsil olunmusdur. Molibdenin miqdari1 bu interval {izro sothdo
0,007-0,016% orta hesabla 0,01% toskil edir. Qrafitlosmis vo zoif kvarslagmis
sistlordo 0,6q/t-a qodor quzil, 6,2-8q/t-a qodor giimiis geyd olunmusdur. Mine-
rallagma zonasinin verilon interval daxilindo perspektivliyinin qiymotlondiril-
mosi tiglin 4 sayli quyu qazilmis vo filizlosmo 231,5 m dorinlikds kosilmisdir.
Quyu kosilisi lizro 400 m dorinliys godor molibdenin (0,001-0,03%), misin
(0,001-0,02%), va sinkin (0,001-0,17%) ilkin oreollar1 geyd olunmusdur. Ve-
rilmis interval daxilinds zonaya qizilin (4-8 g/t) vo glimiisiin (0,2-0,6 g/t) ilkin
oreollar1 calb olunmusdur.

Ikinci vo iiciincii interval arasindaki 300 m mosafodo dordiincii dovr ¢o-
kiintiilorinin 20 m va daha artiq qalinlig ile 2 sayli quyunun dorin horizontunda
Oyranilorok intensivliyi 7%-o qodor olan Cp geofiziki anomaliyas1 geyd olun-
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musdur. Anomaliya gizli sulfid filizlosmo zonas1 kimi interpretasiya olunur vo
Duruca strukturunun Zaqatala-Qovdag sinklinorisi ilo tomasina uygunlasaraq qi-
rilma boyunca 60-140 m enindo 300-400 m mosafods izlonilir. Bu sahado 2 sayli
quyu vasitasilo 261-269 m vo 280-294,5 m intervalda iki zoif minerallasmis zona
kasilmisdir. Burada molibdenin yiiksok miqdar1 (0,032-0,156%) geyd olunur.

Ikinci minerallagmus interval iki sayli quyu vasitosilo acilmis vo qrafitlos-
misg gil sisti gatina uygunlagsmisdir. Molibdenin orta miqdar1 14,5m qalinligda
0,059% taskil edir.

Ikinci morkozi minerallasma zonas:1 birincidon 300-350 m conubda
yerlogir. Zona simal-gorgo (15-30°) 50-70° bucaq altinda sort diisiir vo Duruca
antiklinal strukturunun tag hissosini miirokkoblogdirir. O, minerallagsmalr siirtis-
mao gillorinin inkisafi vo kvarslagma ilo miisayiot olunan brek¢iyalagmig qrafit-
logmis gil sistlori ilo miirokkoblogmisdir. Daha dorin eroziyon kosimdo zona
budinaj, sistlosmo vo slirlisma gillori zonasi ilo miisayiot olunan vo tektonik
brek¢iyalardan togkil olunmus bir ne¢o saxoyo ayrilir. Bu tektonik brekgiyalar
bazan inca dispers pirit oreollart ilo miisayist olunan pirit, kvars-karbonat-pirit
damarciglart (0,5-4 sm) ilo minerallagmigdir. Filizlosmis zolagin qalinligr 0,2-
1,6 m toskil edir. Bu zona filiz damarciqlar ilo yanas1 kvars-karbonat damar-
ciglarinin intensiv inkisafi, domir oksidlori kvars vo kalsit kristallar ilo tamam-
lanmig asinma bosluglarinda yuva vo lokolorin geyri-borabor paylanmasi ilo
xarakterizo olunur.

Ikinci minerallasma zonas: birincido oldugu kimi intervalda dyronilmis-
dir. Bunlarin tosviri asagida verilmisdir. Dordiincii interval Bas Lay sahosinin
garbinds yerlogsmisdir. Zona orta hesabla 2,9 m qalinliginda 670 m masafods
dag gazmalar vasitosilo Oyronilmisdir. Zona bu intervalda andezit-dasit torkibli
tuflardan, intensiv qrafitlogmis gil sistlorindon togkil olunmusdur. Burada mo-
libdenin orta miqdar1 0,05%, ayri-ayr1 kesimlords 0,07-0,22% toskil edir. Ho-
min intervalda molibdendon basqa giimiis (5-7,89 g/t ) vo quzil (0,1-0,6 g/t)
geyd olunur. Mis, sink vao qurgusunnun miqdar1 asagidir.

Dordiincti filiz intervali daxilindo molibdenin, qizilin (0,1-0,6 g/t) vo gii-
miisiin (5-7,8 g/t), hamginin misin (0,03-0,05%) ilkin (0,01-0,05%) vo téromo
(0,003-0,02%) oreollar1 vo kompleks geokimyavi anomaliyalar1 (Cu, Zn, Pb,
Mo, Ag) comlonmisdir.

Besinci filiz intervali sahonin morkozi hissosindo Cunutgayin yuxari his-
sosindo yerlosir vo dordiincii intervaldan 350 m conub-sorqo dogru yerlosir. In-
terval sothde 360 m mosafade 2.7 m qalinliginda xondoklor vasitasilo dyronil-
migdir. Zonanin diismo azimutu bu kosimdo 50-55°. Zona pirit, bozon sfalerit
mohtovili brekgiyalagmis, oxrolagsmis vo doyisilmis gil sistlorindon toskil olun-
musdur. Besinci interval iizro molibdenin miqdar1 0, 02-0,043% intervalinda
(orta hesabla 0.03% ) doyisir.

Ikinci minerallasma zonasinin morkozi hissasindo Cunut ¢caymnin monbo-
yindo misin (0,33%-o godor), sinkin (0,13-0,2%) vo molibdenin (0,001-0,06%)
yiiksok miqdarin1 oks etdiron filiz qirintilar1 askarlanmisdir. Zonanin bu kasi-
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mind molibdenin (0,008-0,06%), glimiisiin (4-12 g/t) vo qizilin (0,2-0,4 g/t)
ilkin oreollar1 calb olunmusdur. Duruca tikis zonasinin gil sistlorinin inkisaf
tapdig1 zolagda enino vo uzununa istiqamaotli qirilmalarin birlosmo qovsaqlarina
uzunluglar1 miivafiq olaraq 50 vo 160 m olan 25 vo 50 m enindo iki bdyiik
olmayan geofiziki anomaliya uygunlagmisdir.

Altinct filiz intervali Bag Lay sahosinin sorq cinahini shato edir. Bu ke-
sim daxilindo minerallagsma zonasi iki kasilisdo dyronilmisdir. Burada zona 1,6
sm qalinhiginda nadir pirit damarcig1 vo inca dispers pirit mohtavili gil sistlori
ilo tamamlanmis catlarin intensiv inkisafi ilo miisayiot olunan zoif mineral-
lasmis vo brek¢iyalagmig gil sistlorindon togkil olunmusdur. Verilmis kosilisdo
molibdenin miqdart 0,01-0,03% (orta hesabla 0,02%) toskil edir. 3,5 m qalin-
ligda koklii ¢ixiglarda, hamginin sink geyd olunur. Bazi sinaqglarda 0,5% vana-
dium vo 0,1% mis miioyyan olunmusdur.

Uciincii conub minerallagsma zonasi ikinci zonaya subparalel uzanir vo
ondan 250-300 m conubda yerlosir. O, Duruca strukturunun conubda Zongi
dorinlik qirilmasina uygunlasaraq 55-70° bucaq altinda simal-sorqe diisiir. Sa-
honin morkozi hissosindo vo cinahlarinda, daha dogrusu dorin erroziyasi ko-
simdo zona yaxsi Oyronilmisdir. Qarb cinahda orta qalinligi 12,5 m, timumi
uzunlugu 500 m olan iki yarim zona izlonilmisdir. Bu kosimlor {izro zona in-
tensiv domirlogmis, piritlogsmis vo kvarslagsmis flisoidlordon togkil olunmusdur.
Burada molibden (0,005-0,008%) va mis (0,01-0,06%) qeyd olunmusdur.

Biitovliikds filiz intervali Bag Lay sahasinin merkozi hissasinde Cunut-
cay hovzosindo yerlogmisdir. Burada da qorb cinahda oldugu kimi imumi
uzunlugu 550 m vo qalinlig1 2,0 m olan iki subparalel qanad ayrilmigdir. Zona
bu kosimds budinaj, ayrilma vo qopma catlar1 {izro stiriismo gillorinin inkisafi
ilo miisayiot olunan intensiv brek¢iyalagsmis gil sistlori vo brekgiyalarla tomsil
olunmusdur. Zonada, homg¢inin xalkopirit-pirit vo kvars-xalkopirit-pirit (0,2-6
sm qalinliginda) damarciqlari inkisaf tapmisdir. Zonanin diisms azimutu <45-
50°-dir. Verilmis kosimdo ikinci minerallasma zonasi biitiin uzanma boyu 3
km masafads bu qirilma conubdan Duruca horst-antiklinalin1 apt-alb v sino-
man yaslt vulkanogen-¢6kmo ¢okiintiilorlo dolmus conub oyilmadon ayirir. Zo-
nanin qalinlig1 20-22 m-9 qadordir. Sorqe dogru zonanin qalinligr azalir vo 6-12
m togkil edir. Zonanin asili yanina hidrogen sulfid monbolori uygunlagmisdir.
Qorb cinahda filizlosmo hom kvars-karbonat torkibli, hom do tomas siixurlarda
inkisaf tapmis piritin mohtovi vo lokali filizlori ilo tomsil olunmusgdur. Bu filiz-
losma zonasinin daxili qurulusunu aks etdiron siixur komplekslari litoloji kasi-
lisda oks olunmusdur.

Sothdo misin miqdar1 0,07-0,3% intervalinda doyisir. Burada, homg¢inin
qurgusun (0,3%), sink (0,3%), molibden (0,06%) askar olunmusdur. Zonalar
lizro sinkin miqdart 0,08-0,3%, molibdeninki iso 0,007-0,06% intervalinda
doyisir. Misin yiiksok miqdar1 minerallasma zonasinin dorin horizontlarinda
geyd olunur. 72.5-75 m intervalda misin miqdar1 0.08-0.6% intervalinda,
molibdeninki iso 0,006-0,021% intervalinda doyisir. Minerallasma zonasinin
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bu kosimina misin (0,001-0,06%) vo kompleks bes elementin (Cu, Zn, Pb, Mo,
Ag) geokimyovi anomaliyalar1 calb olunmusdur.

Ucgiincii minerallasma zonasmin sorq cinahinda intensiv oksidlosmis sul-
fid brek¢iyalariin qaymalarina rast golinir. Qaymalarin torkibinds miixtalif tip
otraf siixurlarla yanagi intensiv asinmis sulfid filizi qirintilar istirak edir. Kim-
yavi analizlo onlarda sink (0.41%) vo kobalt (0.017%) miioyyon olunmusdur.

Bas Lay sahosinin osas zonalarindan basqa, ayri-ayri qalinliglart 1-10 m
kicik mosafolora (100-150 m) uzanan zonalar ayrilir. Burada misin (0.01-
0.3%), sinkin (0.01-0.35%) bazon molibdenin (0.06%) yiiksok konsentrasiyasi
geyd olunur. Giimiisiin miqdar1 4.6 g/t-dan 12 g/t-a qodor, qizilinki is9 izden
0.22 g/t-a godor togkil edir.

Kisgay hovzosindo Bas Lay sahosinin gorb cinahinda slix sinaqlasdirilmasi
ilo izdon 40%-o qodor pirit, izdon 5%-5 godor markazit, izdon 4%-5 qoader
xalkopirit, qalenit vo molibdenit miioyyon olunmugdur. Senoman yash tufogen
stixurlarn inkisaf tapdig1 zolaqda, nadir slixlorin birindo kinovar agkarlanmisdir.

Bas Lay sahasinin gorq cinahi filiz minerallar ilo daha zongindir. Bas Lay
cayl hovzasinds slix sinaqlasdirilmast ilo pirit (31%-o godor), xalkopirit (2%-9
godor), markazit, kovellin, sfalerit, molibdenit, qalenit askar olunmusdur.

Uciincii filizlosmo zonasmin gorb cinahi daxilindo mis 0,008-0,01%,
qurgusun 0,001-0,01%, giimiis 0,4 g/t toskil edir.

Bas Lay sahosinin (xiisuson sorq hissasi) gqalinligi 20 m vo daha ¢ox olan
elliivial-deliiviial ¢okiintiilorlo ortiildiiylinlii nozers alsaq, senaye shomiyyatli
filizlosma sahasinin ¢okiintiilorlo ortiildiyiinii gostormak olar. Bu fikrin davami
olaraq qeyd etmok lazimdir ki, delliivial ¢okiintiilorin torkibinds intensiv asin-
mis sulfid filizlorinin qirintilar istirak edon domir oksidi qirintilarinin sement-
losmosindon togkil olunmus brekgiyalar inkisaf etmisdir. Qeyd olunan brekgi-
yalar tok Bas Lay sahosindo deyil, Boylik Qafgazin biitiin ¢onub yamaci boyu
kolgedan filizi laylarinin agkarlanmasi {igiin axtaris nisanasi hesab olunur.
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I'EOJIOT'O-CTPYKTYPHASA XAPAKTEPUCTUKA ®OPMUPOBAHUA
MUHEPAJIMN30BAHHBIX 30H BAII-JTAUCKOI'O PYJIHOI'O YYACTKA
(FOKHBIU CKJIOH BOJIBIIIOI'O KABKA3A)

P.P.HA3APOBA
PE3IOME

Bam-Jlalickuil yyacTok sIBII€TCSI OJHUM U3 MPUYPOUECHHBIX K JlypyIKHUHCKOUW IOBHOM
30HE PYAHBIX yYacTKOB. B TeoOrHYecKOM CTPOSHHH 3TOTO PYJHOTO yYacTKa IMPUHHMAIOT
y4JacTHe CPeIHEIOPCKHE, BEPXHEIOPCKUE U MEJIOBBIE TEPPUIeHHO-KapOOHATHBIE OTJIIOXKEHUs. B
1975 romy A.X.banaornanoswiM, S.®.IlonropusiM u M.ILEmuueBsiM B mnpenenax bam-
Jlatickoro Oioka ObIIM OOHApyXEHbl WHTEHCHBHO-M3MEHEHHBIC, OKHCIICHHBIE OpY/CHEIbIE
TIIBIOBI OPEKYUU C THE3aMH IUPHUTA U 3eJICHBIMU ITPUMa3KkaMu Mead. B ¢ummionnHoi Toume,
B Y€PEIOBAaHUU U MIECUaHHUKOB U CHJIBHO MUPUTHU3UPOBAHHBIX CJIAHI[AX OOHAPYKEH U BbIJIENICH
«PYZIHBIN (QIUID» TPECTaBICHHBIN I'HE31aMI MEIKOKPUCTAIUTNIECKOTO IMHPHTA.

B npenenax bam-Jlalickoro y4yacTtka BBIAEISIIOTCS TP OCHOBHbIE MUHEPAIN30BaHHbIC
30HBI.

B cBsi3u HenmocTaTo4HO# (ci1ab0i) OOHAXKEHHOCTBIO PYTHBIX BBIXOJOB U TOJCTBIM IIO-
KPOBOM YETBEPTHUYHBIX OTJIOXKCHHN OBLUIM W3YyYCHBI OTACIbHBIC PYAHBIC MHTEPBAIBI Ha BOC-
TOYHBIM H 3aIaJHOM (pJIaHraxX a TakKe B ICHTPAILHOW YaCTH y4acTKa, B MECTaxX TJIe UMEETCS
Oosee TITyOOKHI 3PO3HOHHEIH cpe3.

Bocrounsnit ¢paanr bam-Jlaiickoro yuactka Gosee MuHepaim3oBaH. B OacceiiHe peku
bam-Jla#i G110 POBEACHO MUIMXOBOE OMPOOOBAaHUE B Pe3yNibTaTe KOTOPOTO OBLIM OOHApYXKe-
Hel pHT (10 31 %), xampkommpHT (110 2%), MapKa3uT, KOBEJUINH, CaaepuT, MOJHOICHUT U
TaJICHHUT.

KuaroueBbie cioBa: bamr-Jlait, mupurt, pyaHbIi (QIumr, MHHEpaTH30BaHHbIC

GEOLOGICAL - STRUCTURAL CHARACTERISTICS OF FORMING
OF MINERAL ZONES OF BASH-LAY ORE AREAS
(SOUTHERN SLOPE OF MAJOR CAUCASUS)

R.R. NAZAROVA
SUMMARY

Bash-Lay area is one of ore areas distributed into Douroudja suture zones. In geological
construction of this area take part the terrigene-carbonate sediments of Middle and Upper
Yurasic and Cretaccous.

In 1975 geologists A.Kh.Balaoglanov, Y.F.Podqorny and M.P.Yolchiyev in Bash-Lay
tectonic blocs found strongly-changed, oxidated blocs of breccia with concretions of pyrite and
thin green layers of copper. In flysh, among alternation of sandstones and strongly mineralized
(pyrite) schistes was found “ore flysh” with the concretions of fine-crystalic pyrites.

In Bash-Lay areas three zones of mineralizations were defined. Because of weak open-
ing of outcrops and big thickness of quaternary sediments only some intervals were investigat-
ed on the eastern, western flanks and central part of Bash-Lay ore area, where deep erosive
section was discovered. The eastern flanks of Bash-Lay area are rich in mineralization. In the
basin of Bash-Lay river, during shlykh survey pyrite (till 31%), chalcopyrite (till 2%),
marcazite, covellin, sphalerite, molybdenite and galenite were found.

Key words: Bash-Lay, pyrite, ore flysh, mineralization.

Redaksiyaya daxil oldu: 12.05.2017-ci il
Capa imzalandi: 26.09.2017-ci il

105



BAKI UNIiVERSITETININ XOBORLORI
No2 Tabiat elmlori seriyasi 2017

UOT 624.131.1

SAMUR-SABRAN ZONASINDA EKZOGEN-GEOLOJi
PROSESLORIN INTENSIVLIYININ QiYMOTLONDIRILMOSI

B.H.QOLONDOROV, EEA.MOMMODOVA,
9.A.MIiRZOYEV, G.N.HUSEYNOVA
Baki Dovlat Universiteti
m.esmiralda@yahoo.com

Moqala Samur-Sabran zonasinda ekzogen-geoloji proseslorin tadqigina hasr olunmug-
dur. Siiriisma sahalarinin miihandisi-geoloji soraiti tadqiq edilmis va siiriigma aleyhina asas
miibariza tadbirlori toklif edilmisdir.

Acar sozlar: ekzogen-geoloji proseslor, miithandisi-geoloji sorait, geoloji sistem, torpaq
stiriismosi, texnogen amillor.

Moalum oldugu kimi, geoloji qurulusunun miirokkabliyino goro Azorbay-
can arazisi dagomalagalmo prosesinin davam etdiyi bir arazidir vo bu noqteyi-
nozordon foal seysmik zonaya aiddir. Respublika orazisinin Samaxi, Ismaylls,
Gonco, Zordab, Mingagevir, Somkir, Tovuz bolgolori, Talis daglar vo Kigik
Qafqazin Kolbacor bolgosi foal seysmik zonalardir. Homin bolgolorde zolzolo-
lordon sonra, tobii olaraq, ekzogen geoloji proseslorin, o ciimlodon torpaq sii-
riismolorinin aktivlosmosi miisahido olunur. Olko orazisindo bas veran quril-
malar da, 6z ndvbasinds torpaq siirligmolorine 6z monfi tosirini gdstarir. Belo
ki, qirilma boyunca yerlogson siiriismo sahoalorinds aktivlogsmolor qagilmazdir.

Umumiyyatlo, ekzogen geoloji proseslorlo olagodar olan hadisalor bu
proseslorin inkisaf etdiyi orazilorin geoloji-litoloji kosilisindo istirak edon sii-
xurlarin litoloji terkibinden, onlarin sixlifindan, deformasiyaya meruzqalma
doracosindon, tobii nomliyindon, mosamoliyindon vo digor fiziki-mexaniki xas-
so gostaricilorindon asilidir. Nozore almaq lazimdir ki, istonilon halda torpaq
stiriigmolorinin bas vermasi tobii soraitlo alaqodardir, insanlarin miihondisi foa-
liyyati bu proseslorin aktivlogsmasine yalniz tokan verir. Son illor dagliq ora-
zilordos torpaq siirlismolorindo miisahido olunan aktivlosmolorin asas sobobi do
tabii amillarlo (ssason yaz-payiz aylarinda atmosfer ¢okiintiilorinin normadan
artiq diismosi) baghdir. Belo ki, yagintilar naticosindo siixurlar todricon 6z
strukturunu itirmays meyilli olur.
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Siiriismoya meyilli orazilordon biri do Samaxi-Ismayilli-Qax zonasidir.
Bu orazido hazirda 90-a yaxin yasayis sahosindo siirlismo prosesi miisahido
edilir. Bir zamanlar bu orazilordo bas veron torpaq siiriigmolori yasayis mos-
konlarinin tamamilo mahvina sabab olmusdu.

Yuxarida adi sokilon siirlismo saholorindon birini - Qaxbagsi siiriismo
sahasini nozardon kegirak.

Qaxbas1 siirlismo sahosi Qax rayonunun Qaxbasi kondindon 500 m
simalda miitloq yiiksokliyi 800-1200 m olan sahads yerlosir. Axin-siiriismo for-
masinda miisahido olunan bu proses 1991-ci il noyabr aymin 11-ds bas vermis-
dir. Siiriismo sahosinin mailliyi 45-65°, uzunlugu 370 m, eni 60-100 m, qirilma
gasmin hiindiirliiyii 0,5-5 m-o godordir. Siirlisma kiitlosinin iimumi hocmi toq-
ribon 40000 m” olmusdur.

Sahonin geoloji qurulusunda dordiincii dovr yash eliivial-deliivial, delii-
vial-proliivial ¢okiintiilor, valanjin martabasinin (Kyy) pelitomorf ohongdaglari,
sistlosmis gillori vo mergellori istirak edir.

Torpag-bitki gat1 vo gilli qumlardan ibarat olan eliivial-deliivial ¢okiintii-
lorin qalinlig1 2-5 m-dir. Torkibindo 30 %-o godor bucaqli ¢aqil-¢inqillar olan
orta vo agir gilli qumlardan ibarat deliivial-proliivial ¢okiintiilorin qalinligr 5-10
m-dir.

Stirtigmo kiitlasini togkil edon siixurlar, aralarinda bucaqli ¢aqil-¢inqillar
olan tam ozilmis, strukturu pozulmus orta vo agir gilli qumlardan ibaratdir.

1 sayli cadvelds eliivial-deliivial moangali siixurlarin (edQivYhz), 2 sayl
cadvalds iso valanjin mortobosi ¢okiintiilorinin (Kyy) fiziki-mexaniki gostori-
cilori verilmisdir.

Cadval 1
Eliivial-deliivial mansali siixurlarin (edQivYhz) fiziki-mexaniki
gostaricilori
Sira Gostoricilor Orta /(minimal vo Toyinatin say1
No-si maksimal) qiymotlor, %
1 |Qranulometrik torkib, %
-qum fraksiyasi (2,0-0,05 mm), % 5,25/(2,02-8,48) 4
-toz fraksiyasi (0,05-0,005 mm), % 43,82/(28,64-59,00) 4
-gil fraksiyasi (< 0,005 mm) , % 50,93/(30,2-71,66) 4
2 |Plastikliyin yuxari haddi, % 38/(26-50) 4
3 |Plastikliyin agag1 hoddi, % 23/(14-32) 4
4 |Plastiklik adadi 15/(12-18) 4
5 |Tobii nomlik, % 23/(16-30) 4
6 |Konsistensiya 0,17/(0,06-0,28) 4
7 | Xiisusi ¢oki, q/sm3 2,74/(2,72-2,76) 4
8 |Hocm kiitlosi, q/sm3 1,92/(1,80-2,04) 4
9 |Skeletin hocm kiitlasi, q/sm3 1,56(1,39-1,73) 4
10 |Masamoalik, % 41,71/(36,04-41,38) 4
11 [Moasamolik omsali 0,744/(0,524-0,964) 4
12 |ilismo qiivvosi, 10°Pa 0,64/(0,42-0,86) 4
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13 |Deformasiya modulu, tobii halda/su ilo 43/(31-54) 4
doymus halda, kq/sm”
14 |Suda hall olan duzlar, mq/l 0,51/(0,38-0,64) 4
15 [Siiziilmo amsali, m/sut 0,19/(0,11-0,27) 3
Cadval 2

Valanjin martabasi ¢okiintiilorinin (Kyy) fiziki-mexaniki gostaricilori

Sira Gostoricilor Orta/ (minimal vo maksimal)| Taoyinatin
Ne-si giymotlar, % say1
1 |Qranulometrik torkib, %
-qum fraksiyasi (2,0-0,05 mm), % 6,02/(4,26-7,78) 3
-toz fraksiyasi (0,05-0,005 mm), % 44,75/(32,40-57,10) 3
-gil fraksiyasi (< 0,005 mm) , % 49,23/(36,70-61,76) 3
2 |Plastikliyin yuxar1 haddi, % 42/(37-47) 3
3 |Plastikliyin asag: hoddi, % 24/(19-29) 3
4 |Plastiklik adoadi 18/(14-20) 3
5 |Tobii nomlik, % 23,6/(20,1-27,1) 3
6 |Konsistensiya 0,14/(0,11-0,17) 3
7 | Xiisusi ¢aki, q/sm3 2,68/(2,60-2,76) 3
8 [Hocm kiitlosi, q/sm3 2,01/(1,88-2,14) 3
9 |Skeletin hacm kiitlasi, q/sm3 1,60/(1,44-1,76) 3
10 |Masamoalik, % 38,7/(36,03-41,37) 3
11 |Masamolik omsali 0,62/(0,53-0,71) 3
12 |Daxili siirtiinmo bucagi, doraco 25,6(20,74-30,46) 3
13 |Deformasiya modulu, kq/sm’ 12/(11-13) 2
14 |Suda hall olan duzlar, mq/l 1,33/(0,52-2,14) 3

Ismayilli rayonu orazisindoki Tozokond siiriisma sahosinin miihandisi-
geoloji soraitino nozor saldigda iso aydin olur ki, Tozokond kondindo miitloq
yiiksokliyi 650-720 m olan sahoads yerloson siirligmo sahosinin uzunlugu 450 m,
eni 80-220 m, qirilma qasinin hiindiirliiyti 2-8 m toskil edir. Sahonin geoloji
qurulusunda dordiincii dovr yaslt eliivial-deliivial (edQivYhz), koliivial
(cQrvYhz) vo paleogen-neogen yaslh maykop lay dostasinin (P3> — N;' mk) gil-
lari, mergellari vo qumdaslart istirak edir.

Orazido on giiclii aktivlosmo 1991-ci il oktyabr-noyabr aylarinda vo
1992-ci il aprel-may aylarinda bas vermisdir. Son aktivlosmo zamani otraf ya-
say1s evlorindon bozilori tohliikosiz sahoalors ko¢iiriilmiisdiir.

Hazirda orazinin miihondisi-geoloji soraiti nisbaton stabildir. Siiriisma
sahasinds (2,2 km?) 1:1000 miqyash miihandisi-geoloji planalma islori aparil-
migdir. Darinliyi 10 m olan 2, darinliyi 40 m olan 6 kosfiyyat quyusu qazilmus,
kolliivial ¢okiintiilor altinda ikinci qat maykop lay dostosinin siixurlar1 agilmis-
dir. Quyulardan gétiiriilon qrunt niimunalori laboratoriyada analiz edilmisdir.

Asagida orazido yayilmis genetik siixur komplekslorinin tosviri verilmis-
dir.

108



Eliivial-deliivial ¢okiintiilor (edQqy) siirlismo sahasinin otrafinda yamac-

larda yayilmigdir. Litoloji cohotdon aralarinda az miqdarda ohongdaslarinin
bucaqli ¢aqil-¢ingillar1 olan sarimtil-qonur rongli orta vo agir gilli qumlardan
ibarat olan bu ¢okiintiilorin galinligi 2-5 m-dir. Kolliivial ¢okiintiilor (¢QryYhz)
aralarinda ohongdaslarinin bucaqli ¢aqil-¢cinqillar1 olan nom, tam ozilmis gilli
qum va gillordon ibaratdir. Bu ¢okiintiilorin qalinlig1 siirlisma sahosindo qazil-
mi§ quyularin naticolorino goro 10 m-o qodordir (cadval 3,4).

Cadval 3
Eliivial-deliivial mansali siixurlarin (edQivYhz) fiziki-mexaniki
gostaricilori
]\S@l_r; Gostoricilor makos ftliél()n;l ?;211211::’ % Toyinatin say1
1 |Qranulometrik torkib, %
-qum fraksiyasi (2,0-0,05 mm), % 28,65/(12,34-44,96) 3
-toz fraksiyasi (0,05-0,005 mm), % 45,80/(34,60-57,00) 3
-gil fraksiyasi (< 0,005 mm) , % 25,55/(17,8-33,3) 3
2 |Plastikliyin yuxari haddi, % 42/(34-50) 3
3 |Plastikliyin asag: hoddi, % 22/(12-32) 3
4 |Plastiklik odadi 20/(15-25) 3
5 |Tobii nomlik, % 20/(18-26) 3
6 |Konsistensiya 0,15/(0,08-0,22) 3
7 | Xiisusi ¢oki, q/sm3 2,74/(2,73-2,75) 3
8 |Hocm kiitlosi, g/sm’ 1,96(1,84-2,08) 3
9 |Skeletin hocm kiitlosi, q/sm3 1,55/(1,41-1,69) 3
10 |Masamolik, % 39 /(32-46) 3
11 |Masamolik omsali 0,671/(0,512-0,830) 2
12 |Deformasiya modulu, tobii halda/su ilo 30/(27-33) 2
doymus halda, kq/sm’
13 |Suda hall olan duzlar, mq/l 0,64/(0,57-0,71) 3
14 |Siiziilmos oamsali, m/sut 0,17/(0,14-0,20) 2
Cadval 4
Kolliivial monsali gilli ¢okiintiilorin (cQyvYhz) fiziki-mexaniki gostoricilori
Sira Géstoricilor Orta/ (minimal vo Tayinatin
Ne-si maksimal) qiymoatlor, % sayl
1 |Qranulometrik torkib, %
-qum fraksiyasi (2,0-0,05 mm), % 2,03/(2,01-2,05) 2
-toz fraksiyasi (0,05-0,005 mm), % 40,08/(36,18-43,98) 2
-gil fraksiyasi (< 0,005 mm) , % 57,89/(46,23-69,55) 2
2 |Plastikliyin yuxari haddi, % 46/(37-55) 2
3 |Plastikliyin agag1 hoddi, % 24/(21-27) 2
4 |Plastiklik adadi 22/(20-30) 2
5 |Tobii nomlik, % 17/(15-19) 2
6 |Konsistensiya <0 2
7 | Xiisusi ¢oki, q/sm3 2,74/(2,72-2,76) 2
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8 [Hocm kiitlosi, q/sm3 2,0/(1,82-2,18) 2
9 |Skeletin hacm kiitlasi, q/sm3 1,71/(1,67-1,75) 2
10 |Mosamoalik, % 36,22/(31,17-41,27) 2
11 [Mosamolik omsal 0,592/(0,520-0,664) 2
12 |Daxili siirtiinmo bucagi, doraco 32(28-36) 2
13 |flismo qlivvosi, 10°Pa 0,40/(0,31-0,49) 2
14 |Deformasiya modulu, kq/sm2 21,0/(17-25) 2
15 |Suda hall olan duzlar, mq/l 0,71/(0,59-0,83) 2
16 [Siiziilmo omsali, m/sut 0,16/(0,11-0,21) 2

Goriindiiyli kimi, bu zonalarda torpaq siiriismaosi tiglin artiq olverisli tobii
sorait mévcuddur, tobii vo ya antropogen xarakterli, hotta zoif bir xarici tosirin
bu prosesin aktivlogsmosina sobab olma ehtimali ¢ox yiiksokdir vo sobab olur.

Qeyd etmok lazimdir ki, digor tobii folakatlordon forqli olaraq, siliriismo
proseslorinin qarsisini almaq vo ya bu proseslorin intensivliyini azaltmaq
miimkiindiir. Bu sobobdon, Ekologiya vo Tabii Sorvatlor Nazirliyi torofindon
son illor respublika orazisindo kiitlovi yasillasdirma islori aparilir. Lakin
Azorbaycan orazisindo yasayis massivlorinin getdikco genislonmosi, mailliyi
boyiik olan orazilordon okin, oksor hallarda iso otlag vo bigonok sahosi kimi
istifado edilmaosi vo s. siirlisma proseslorinin intensivlogmasing sobab olur.

Torpaq siiriismolorinin qarsisini almaq {i¢iin aktiv todbirlorin iqtisadi
cohotdon sorfoli olmadigini nozoro alaraq, nisboton ucuz basa golon limumi
xarakterli todbirlorin gdriilmoasi vacibdir. Bu todbirlora: homin orazilords aqro-
texniki gaydalara riayot olunmasi, xiisusilo yamaclarin mailliyi 10 doraco-yo
godor olan orazilordon okin vo otlaq sahosi kimi istifadonin mohdudlas-diril-
masli, yasayis evlorinin daha tohliikosiz saholoro kogiiriilmasi, yasilliq zo-laqla-
rinin salinmasi vo s. aiddir.

Qeyd etmok lazimdir ki, hor bir sliriismo sahasinin miithondisi-geoloji so-
raitinin xiisusiyyatlori, o climlodon orazinin tobii soraiti nozoro alinmaqla, mii-
hafizo todbirlori goriilmalidir.
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SUMMARY
The article has been devoted to the investigation of the exogenous-geological processes
in the Samur-Shabran zone. The engineering-geological condition of the slipping areas has

been investigated and the main measures against the negative influence of slipping have been
offered.
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Moagqalada Daghq Talis zonasinin alp qirisiqliq sistemindaki movqeyi, geoloji inkisafi va
filizliliyi haqqinda qisa malumat verilmig, filizlilik baximindan maraq doguran bir nega mis-
polimetal tozahiirii va minerallasma sahasi nazordan kecirilmisdir. Miiayyan edilmigdir ki,
Talis darinlik qurilmast boyunca intensiv hidrotermal dayisilmayo maruz qalmis kvarslagmas,
serisitlagmis, limonitlaosmis, piritlosmis va malaxitlosmis sahalor Cu, Pb, Mo, Zn elementlorinin
ahamiyyatli migdari ilo xarakterizo edilir.

Tobii agilislardan va yeriistii dag qazmalarindan gétiiriilmiis sinaglarin naticalaring
gora arazi ham da qizil va giimiisa perspektivli hesab edilmisdir. Orazidaki ¢aylarin kéklii mon-
balora gora alverisli mévqeyi burada béyiik migyasli va ahamiyyatli sapinti qizil toplularinin
movcudlugunu istisna etmir.

Acar sozlor: Dagliq Talis, mis-polimetal tozahiirii, minerallagma sahasi, mis, qizil,
glmils

Todqiqgat sahosi ayri-ayri struktur zonalarin formasiya torkibi, biindvronin
heterogenliyi vo dislokasiya xiisusiyyatina goro eynicinsli deyil. Rift zonasi
olaraq kaynozoyun oavvalindo Kiir ¢okokliyinin orazisindo yaranmis vo eosendo
rift strukturuna ¢evrilmisdir [3, 6].

Dagliq Talis meqaantiklinoriumunun alp qirisiqliq sistemindoki movqgeyi
hagqqinda movcud fikirlara gors, bu sistem Kicik Qafqazin merkazi hissasinin
sorq davamudir [7].

Bu dagliq orazinin inkisafi gec tabagirdon baslayir. Dagliq Talisin iran
hissosi barodo olan geolji materiala géro miioyyon edilmisdir ki, bu orazi vo
ona yaxin zonalar daxilinde subplatforma soraiti mévcud olmus, orta qalinliqlt
terrigen-karbonat torkibli ¢okiintiilor toplanmisdir. Bunu, homginin aydin gokil-
do alpagodarki blindvronin qalxmasint gostoran Talis qravitasiya maksimumu
da isbat edir [4].
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Inkisafinin geosinklinal marholosino Dagliq Talis paleosenda daxil olur ki,
bu zaman ohomiyyatli doracado enmo va intensiv vulkan piiskiirmolori bag verir,
naticado boylik qalinliga malik (> 5 kM) golovi-bazaltoid formasiyasi gatt omalo
golir.

Gec eosenin sonunda Dagliq Talis geosinklinali inversiyaya moruz qalir:
daha ¢ox oyilmoyo moruz qalmis Astara vo Burovar intrageosinklinallart horst-
antiklinoriumlara, Yardimli qalxmis intrageosinklinali enorok graben-sinklinori-
um strukturlarina gevrilirlor. Umumi struktur planin belo doyismasi ilo slagodar
paleosen vo eosen ¢okiintiilori Kicik Qafgazda miisahido edildiyi kimi, qraben-
sinklinoriumlara deyil, horst-antiklinoriumlara aid edilir.

Gec eosenin sonunda Kicik Qafqaz kimi Dagliq Talis da inkisafin orogen
marhalosine daxil olur, markozi hissasi qalxir, yuyulma moshsullart molass ¢6-
koklorino dasinir.

Tektonik inkisaf tarixi ilo yanasi bu orazi maqmatizmin tokamiil xiisusiy-
yatlori (ilkin magmatizm) ilo do forglonir. Bu baximdan s6zii gedon orazi so-
nadok inkisaf etmomis struktur hesab edilir. Qeyd edilonloro olavo etmok la-
zimdir ki, bu orazinin magmatizmi golovi-asasi torkiblidir. Gostorilon xiisusiy-
yatlar arazinin metallogeniyasinin da forqli olmasini ifads edir [5].

Yuxarida geyd edilonlori yekunlasdiraraq belo noticoys golinmisdir ki,
Dagliq Talis miistaqil inkisaf etmis vo onu Kigik Qafgazin morkozi hissosinin
davami hesab etmoyo osas yoxdur.

Dagliq Talisin filizliliyi kifayst qodar dyronilmomisdir. Lakin son illarin
geoloji-axtaris vo elmi-tadqiqgat islorinin materiallar1 bu orazinin perspektivli-
yini gostorir. Belo ki, orta-list eosen yasli vulkanogen-¢okma va ¢okmao siixur
fasiyalarinin torkibindoki polimetallarin, nocib metallarin, nadir hallarda molib-
den va civenin klarkinin on vo yiiz dofslorle artiq miqdar1 digqati calb edir.
Belo torkibli lay dostolori 500-1000 m galinliga malik olmaqla, onlarla km
masafayas izlonilirlor .

Boyiik qalinliga malik bazal konqlomeratlari nocib metallarin sopintilori
baximindan maraq dogurur. Bu konglomeratlar alt-orta eosen yasl vulkanogen
biindvronin torkibine daxil olmaqla, paleosenin tufogen ¢okiintiilorini boyiik
bucaq uygunsuzlugu ilo ortiirlor.

Tantal, niobium, mis, qizil va platin saxlayan gelavi-torpaq
magmatik kompleksleri (tesenit, gabbro-tesenit) de béyik maraq
dogurur. AllGvial gokunttlarde pirop, muassanit, korundun va s. nadir
danalerina rast galinir [2].

Yuxarida qeyd edildiyi kimi, 1960-c1 ilo godor Dagliq Talisin geoloji 6y-
ronilmosinin ilkin morholosindo orazi filiz faydali qazintilarina perspektivsiz
hesab olunmugdur. Lakin sonraki 1:50000 miqyasl geoloji planalma (F.Musta-
fayev, M.Hosonov) vo axtaris islori naticosindo (T.Mommodov, V.Oliyev,
A.Mommodov, V.Xanaliyev vo b.) Dagliq Talisin filizo perspektivliyi tosdig-
lonmis, burada Alcaliq, Hamarat, Oliabad mis, mis-polimetal tozahiilori, Motal-
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yataq, Davaradibi, Almu, Orand, Rozanov minerallagma saholori, Hilidora,
Qosmalyon filiz anomaliyalar1 vo homginin Islandiya spat1 tozahiirlori askar
edilmisdir. Filizlilik baximindan maraq doguran bir ne¢o obyekti nozordon
kecirak.

Sokil 1-do bir ne¢co mis-polimetal tozahiirli vo minerallasma saholorinin
sorti yerlosmaosi gostorilmisdir [1].

Lenkerangay

Google Earth

Sok. 1. Tadgiqat sahosindoki mis-polimetal tozahiirii vo minerallagma
saholorinin sorti yerlosma sxemi

Sorti isaralor: 1-Orand mis-polimetal tozahiirii, 2-Piirasora mis-polimetal tozahiirii, 3-Razqov

mis-polimetal minerallasma sahosi, 4-Almu mis-polimetal minerallagsma sahasi, 5-Cayrud mis-

polimetal minerallagma sahasi, 6-Oliabad mis-polimetal tozahiirli, 7- Hamarat mis-polimetal

tozahiirii, 8- Davaradibi mis-polimetal minerallasma sahosi, 9-Motalyataq mis-polimetal

minerallagsma sahasi.

Algaliq mis-polimetal tozahiirii Kalagikas ¢ayinin yuxari axarinda yer-
logir. Burada geyd edilmis hidrotermal doyismo zonasi malaxitlosmo ilo miisa-
yiat olunur. Burada P, kateqoriyasi lizro misin prognoz ehtiyatt 356 min ton
hesablanmisdir.

Tozahiir sahasinds Talis derinlik qirilmasi boyunca Nesli lay dostosinin
stixurlart miixtolif istiqgamotli catlarla kosilmis hidrotermal doyisilmis, limo-
nitlogmis, piritlogsmis, malaxitlosmisdir Tozahiir ultrassasi siixurlarin ekzokon-
taktinda lokallasmis vo morfoloji cohatdon mohtovi-damarciq tipli stokverkdon
ibaratdir. Burada ilkin minerallar pirit, xalkopirit, toromo minerallar iso ma-
laxit, azurit, kovellindon ibarotdir. Misin orta miqdar1 0,88% toskil edir. Al-
caliq tozahiirli mis filizi ligiin Dagliq Talisda on prespektivli saho hesab olunur.

Asaglr Hamarat mis-polimetal tozahiirii Lokorcayin sol yamacinda yer-
logir. Orada misin miqdar1 0,33-3,02% miioyyonlosmisdir (P, prognozu iizro
misin ehtiyatt iki min ton hesablanmigdir). Bu tozahiirin geoloji qurulusu
Algaliq tozahiiriindoki geoloji qurulusun eynidir vo bir-birinin davamidir.
Orazidoki minerallasma Alcaliq tozahiirtindo xeyli yiiksokdir.

Hamarat mis-polimetal tozahiirli sahasi do Lonkarancayin sol yamacinda
yerlosib, Hamarat vo Dizdipok kondlori arasindaki sahoni ohato edir. Bu toza-
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hiir sahonin geoloji qurulusunda orta eosenin Qosmalyon lay dostasinin traxi-
bazalt torkibli aglomerat tuflar1 vo Nesli lay destesinin tufogen-¢okma siixurlari
istirak edirlor. Burada mis minerallasmalar1 xalkopirit mohtovilori vo damar-
ciglarindan, malaxit va kuprit ortiiklorindon ibaratdir.

Yuyulmus slixlordo qalenit, sfalerit, titanmagnetit vo magnetit nisanoalori
geyd olunmusdur. Bu saholordon gétiiriilmiis misin miqdar 0,01-0,1% vo bazon
1,0. Pb-0,01%, Mo-0,002% arasinda doyisir. Burada karbonatitlorin olmasi vo
onlarda Nb,0s-0,0012-0,023% va Ta,05-0,0001-0,003% toskil etmasi gostorilir.

Motalayataq mis-polimetal minerallasma sahosi 1,5-2 km uzunlugunda
izlonilmisdir. Tozahiir sahasinin geoloji qurulusunda Qosmalyon lay destasinin
traxiandezit-bazalt aqlomerat lavalari, onlarin tuflari, Nesli lay dostosinin tuf-
qumdaglari, qumdaglari, alevrolit vo argillitlor istirak edir. Nesli lay dostosinin
tufogen-¢okma siixurlar1 subgolovi peridotit intruzivi ilo yarilmisdir. Bu intru-
zivlarin ekzokontakt zolagi boyunca Nesli lay dastasinin ¢okiintiilori intensiv
metomorfizmoyo ugramigdir.

Talig derinlik qirilmast boyunca Nesli lay dostesi intensiv parcalanmig-
dagilmis hidrotermal doyisilmis, kvarslasmis, limonitlogmis, piritlosmis vo ma-
laxitlogmisdir. Litokimyavi sinaglasdirma naticosinds yiiksok anomaliyalar Cu-
0,01-0,05%, Pb-0,01-0,05%, Zn-0,01-0,04%, Cr 0,01, Ni-0,01-0,05, 0,05-
0,09%, 0,1-0,2% natico gostormisdir.

Oliabad mis-polimetal tozahiiriindo Cu-n miqdar 0,4-1,35% arasinda do-
yisir. Burada 7 laysokilli filizli zona ayrilmigdir. Filiz cisminin uzunlugu 38 m-
don 455 m-o godor, galinlig1 iso 0,5-3,0 m-o godordir. Mis ehtiyati 805 ton
hesablanmisdir. Geoloji qurulugsda Nesli lay dostosinin tufogen-¢okmao siixur-
lar1 vo oligosen yagh peridotit intruziv kiitlolori istirak edir.

Babakii¢a mis-polimetal tozahiirliniin filizli qat1 4,2 m qalinliginda,80 m
mosafodo izlonilmisdir. Burada misin miqdart iki kosilis iizro 0,16-0,72% toskil
edir. Burada misin P, kateqoriyas lizro ehtiyati 0,5 min tondur.

Nesli mis polimetal tozahiirii Konjovugayin sag qolu, Neslicay1 hdvzasin-
do Nesli vo Hozovi kondlori arasindaki sahoado yerlosir. Sahonin geoloji quru-
lusunda Qosmalyon lay dostasinin traxiandezitlori vo psammit tuflari, Nesli lay
dostasinin ¢okma, vulkanogen ¢okmao siixurlari istirak edirlor. Burada hidroter-
mal doyisilmo zonast 3,6 km mosafoyo godor izlonilir. Cu-n miqdart 0,18-
1,68%, Pb-0,01-0,02%, Zn-0,01%, Mo-0,002%, Au-0,1-0.3g/t, Ag-1,0-8.0g/t
arasinda doyisir. Qalinliq 7-10 m toskil edir.

Pasagdl mis-polimetal tozahiiriindon gotiiriilmiis sinaqlarda misin mig-
dar1 damarciqlarda 0,3-2,46%, otraf siixurlarda 0,01-0,14%, Pb-0,01%, Zn-
0,01, Mo-0,002%, Au-0,1 g/t, Ag-4q/t toskil edir. Tozahiir sahasinin geoloji qu-
rulusunda orta eosenin Qosmalyon lay dostosinin traxiandezit-bazalt psammit
tuflar1 Nesli lay dostosinin tuf qumdaslari, tuf-alevrolitlori, tuf-argillitlorin nov-
bologmosindon ibarat tufogen-¢6kmo siixurlart vo onlarin tizorindo geyri-uygun
yatima malik olan iist eosen yaslh Pestosor lay dostosinin traxiandezit lavalari
vo onlarin piroklastlar istirak edirlor. Nesli lay dostosinin vulkanogen-¢okmo
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stixurlart1 vo Qosmalyon lay dostosinin vulkanitlori Pasagol ekstruziyasi ilo
yarilmigdir.

Tektonik cohotdon tozahiir sahasi Lerik sinklinoriumunun conub-qorb
hissosindo yerlosir. Burada Talig dorinlik qirilmasi boyunca intensiv hidroter-
mal doyisilmoyo moruz qalmis, kvarslagsmis, serisitlogsmis, limonitlogmis, pirit-
logmis vo malaxitlogmis sahalor qeyd olunur. Hidrotermal doyisilmis siixurlarin
galinligt 7-8 m, uzunlugu 2 km-o catir. Cu-0,05-0,053%, Pb-0,01-0,02%, Zn-
0,01%, Mo0-0,002% taskil edir.

Orand mis-polimetal tozahiir sahanin geoloji qurulusunda orta Eosenin
alt hissosinin (Qosmalyon lay dostasi) traxiandezit-bazalt torkibli aqlomerat vo
psammit tuflar1 vo Nesli lay dastasinin tuf-qumdasi, tuf-alevrolit va argillitlorin
fligvari ndvboalogsmosindon ibarat tufogen-¢okmo siixurlar istirak edirlor. Saho-
don gotiiriilmiis sirim sinaglarinda Cu-0,01-0,26%, Pb-0,01-0,08%, Zn-0,01-
0,03%, Mo0-0,02% toskil edir.

Pirosora minerallagma sahasindas hidrotermal doyisilmis zonanin qalinligi
4-5m, uzunlugu 2 km-dir. Burada Cu-0,21-0,55%, Pb-0,02-0,17%, Zn 0,01-
0,03%-dir.

Razqov mis-polimetal minerallasma sahosi Razqov ¢ayin sag yamacinda
yerlosir, 2,5 km mosafoys qodor izlonilir. Burada Cu-0,18-0,84%, Pb-0,02%,
Zn-0,01-0,02%, Mo-0,002%, Au-0,1q/t toskil edir.

Daster mis-polimetal minerallasma noqtesi Lokorcayin sol yamacinda
yerlosir. Burada hidrotermal doyisilmis siixur zolaginin qalinligr 7-10 m, uzun-
lugu 1,5 km-9 ¢atir. Burada Cu-0,1-0,15%, Pb-0,01-0,07%, Zn-0,01-0,02, Mo-
0,002% toskil edir.

Almu mis-polimetal minerallasma sahosindo Cu-0,04-0,16, Pb-0,01-
0,08%, Zn-0,01-0,03%, Mo0-0,002% toskil edir.

Davaradibi mis-polimetal minerallagsma sahosindon gotiiriilon sinaqlarda
Cu-0,01-0,2%, Zn-0,01-0,09%, Pb-0,03-0,02%, Mo0-0,002% toskil edir. Hid-
rotermal doyisilmis zonanin ununlugu 2,4 km, galinlig1 5-7,5 m-dir.

Siovbond mis-polimetal minerallagsma sahosi Lokorgayin sol yamacinda
yerlasir. Burada Cu-0,05-0,33%, Pb-0,01-0,02%, Zn-0,01%, Mo-0,001%-dir.

Liilokoran mis-polimetal minerallagma sahasi Doburgayin sag yamacinda
yerlosir. Hidrotermal siixur zolaginin galinlig1 5-6 m, uzunlugu 2,0 km-o ¢atir.
Orazidon gotiiriilmiis sinaglarda Cu-0,13-0,67%, Pb-0,01-0,02, Zn-0,01%, Mo-
0,003% toskil edir.

Konjovugay minerallagma sahosindo hidrotermal doyisilmis siixur zola-
ginin qalinligr 5-6 m, uzunlugu 1,5 km-dir. Burada Cu-0,02-0,66%, Pb-0,02%,
7Zn-0,01%, Mo-0,002% toskil edir.

Cayrut mis-polimetal minerallagsma noqtosinds hidrotermal doyisilmis sii-
xur zonasinin qalinligt 2-3 m, uzunlugu 1,8 km-dir. Burada Cu-0,25-0,4%, Pb-
0,02%, Zn-0,01%, Mo-0,002%-dir.

Hiliders mis-polimetal minerallagsma ndqtasinds zoif konsentrasiyali mis
minerallasmasi geyd olunur. Cu-0,025-0,05%, Pb-0,04-0,08%, Zn-0,02-0,04%.
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Bu zona 1,4 km mosafoyo qodor izlonilir.
Rozanov mis-polimetal minerallagsma sahosindon gétiiriilmiis sinaqlarda
Cu-0,15-1,0%, Pb-0,17%, Mo0-0,047% taskil edir.
Lalokoran mis-polimetal minerallagma noqtesi Hilideragayin sag yama-
cinda yerlosir. Bu minerallasma sahasindon gotiiriilmiis sinaqlarda Cu-0,05-
0,15%, Pb-0,01-0,02%, Zn-0,01%, M0-0,002% toskil edir. Bu zonanin galinlig
4,5 m, uzunlugu 2,5 km-dir.
Loda mis-kol¢edan minerallasma ndqtosi Lokor¢ayin sag yamacinda
yerlagir. Zonanin qaliligi 7-8 m, uzunlugul,0 km-dir. Burada Cu-0,02-0,15%,
Zn-0,01-0,02%, Pb-0,01-0,02%, M0-0,002% toskil edir.
Pasagol mis-qizil filizlosmo sahosi osason Talig dorinlik qirilmast boyu
ayrilmigdir. Zona boyu 1 km intervalda 8 montoqodon gotiiriilmiis sirim sinaq-
larinda misa vo qizila daha digqetoelayiq naticolor oldo olunmusdur (cadval 1).

Cadvall

Pasagol sahasinda tabii acilislardan va yeriistii dag qazmalarindan
gotiiriilmiis sirim siaqlarmin naticalari (Milli Geoloji Kasfiyyat
Xidmatinin materiallar1 osasinda tartib edilmisdir)

Sira Sinagin Analizlorin naticalari
Ne-si uzunlugum Cu, % Au, g/t Ag, g/t Qeyd
1 1,2 0,11 - - Talig qirilma zonasi
2 1,2 0,13 - -
3 1,2 0,8 - -
4 1,2 0,65 0,6 4,0
5 1,2 0,95 - -
6 1,2 0,9 0,8 4,3
7 1,2
8 1,0 - 0,4 1,2
9 1,0 - 0,7 1,64 Vulkan giinbazinin simal
10 1,0 - 0,4 1,2 cinahi
11 1,0 - 0,7 1,4
12 2,0 - 0,5 4,4
13 2,0 - 0,7 6,0
Cadval 2

Pasagol sahasinds buruq quyusundan gotiiriilmiis kern sinaqlarimin
naticalori (Milli Geoloji Kasfiyyat Xidmatinin materiallari 3sasinda tortib

edilmisdir)
Sira Ne- Sinaglagdirma Uzunlugu, Analizlorin naticolori

si intervali, m m Cu, % Au, g/t Ag, q/t
1 12,0-13,5 1,5 0,3 1,2 4,8
2 31,0-32,5 1,5 0,6 1,2 4,0

3 40,0-41,5 1,5 0,5 - -

4 50,0-51,5 1,5 0,5 - -

5 68,5-70,0 1,5 0,5 0,8 3,2

Yuxarida geyd olunan codvollordo 6z oksini tapmis misin, qizilin oho-
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miyyotli tutumlar1 sahonin homin metallara perspektivliyini tosdigloyir. Olavo
olaraq geyd etmok lazimdir ki, Pasagdl sahasindo oldo olunmus vo yuxarida
geyd olunan sinaglarda misin, qizilin migdar1 osason Pagsagdl vulkan glinbo-
zinin qarb, simal cinahlarinda vo onun Talig dorinlik qirilmasi ilo tomasda olan
conub-qorb cinahinda aldo olunmusdur.

Hoveri sahasinin yan siixurlarindan vo otraf sahodon goétiiriilmiis sinag-
larda faydali komponentlors diggoatalayiq naticalor alinmamisdir. Lakin yuxari-
da tasvir olunan qirtlmanin Talis qirilma zonast ils kesisma diiyiiniinde do qiz1-
lin migdar1 geyd edilmasi homin qirilmanin da filizlosmado miioyyon rol oyna-
masini ehtimal etmoys osas verir.

Cadval 3
Hoveri sahasinda tabii acilislardan, yeriistii dag qazmalarindan va buruq
quyularindan goétiiriilmiis sirim va kern sinaqlari iizra alinmis naticalor
(Milli Geoloji Kasfiyyat Xidmatinin materiallari asasinda
tortib edilmisdir)

Sinaqlasdirma Sinagin Analizlorin naticalari

Sira . .

No-si intervali, m-la uz?rrlllrggu, Cu, % Au, g/t Ag, qlt Qeyd
1 41,0-42,5 1,5 0,2 0,9 2,0
2 61,0-62,5 1,5 - 0,7 1,5
3 65,5-67,0 1,5 - 0,8 1,8 Kern
4 74,0-75,5 1,5 - 0,5 1,3 sinagi
5 77,5-78,5 1,5 - 0,8 3,5
6 82,0-84,0 2,0 - 0,9 3,0
7 2,-4,0 2,0 - 0,6 7,0 Sirim
8 4,0-6,0 2,0 - 0,4 4,0 siagi

3 sayli cadvalds geyd olundugu kimi, sahs tizra diqqati calb edon mis vo
qizil tutumlar1 zonanin tam qalinhigi {izro fasilosiz olaraq yox, onun hor 8-10,
bozon iso hotta tok-tok hallarda hor 38 m-don bir intervalda qeyd edilir.
Yuxarida qeyd olunan vo nisboton ohomiyyatli mis, qizil dasiyan Pasagdl vo
Seytan korpiisii zonalar1 Talig derinlik qirilmasi ilo slagadardir.

Sokil 2-do yuxarida tosvir olunan geoloji obyektlordo Cu, Au vo Ag-n
qiymatlori oks edilmisdir.

Todqigat orazisi hiidudlarinda, onun simal cinahinda geyd olunan vo
Talis derinlik qirilmasina subparalel (simal-gorb 340°) uzanan vo vertikala ya-
xin diismo bucagina malik olan qirilma pozulmasi boyu da tok-tok sinaqglarda
mis vo qizilin olmast geyd olunmusdur.

Beloliklo, nisboton yiiksok tutumlu mis, qizil saxlayan sinaglarin Talig
dorinlik qirilma zonasinda, hom do vulkan giinboazi orealinda comlogmasi filiz-
losmoado homin qirilma zonasi ilo yanasi vulkanizmin do rolu olmasini sdylo-
moyo 9sas Verir.
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Sok. 2. Mis-polimetal tozahiirlori vo minerallagsma saholorindo
Au va Ag-n miisayioti ilo Cu-n faiz miqdarimin doyismasi
(Milli Geoloji Kasfiyyat Xidmatinin materiallar1 asasinda tortib edilmisdir)

Olds olunan naticaler tadqiq olunan sahads sonaye shomiyyati kasb eda
bilocok mis, qizil filizlosmosinin daha dorin horizontlarda tomorkiizlosmosini
sOylomyo osas verir. Homginin orazidoki ¢aylarin koklii monbalora goro olve-
risli mévqeyi burada sopinti qizil toplularinin mévcudlugunu da istisna etmir.
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O NEPCIIEKTUBHOCTH HA IIOJIU- U BJIATOPOJIHBIE METAJLJIBI
MEJHO-ITIOJUMETAJUIMYECKUX MMPOSBJIEHAN 1 MUHEPAJIN30BAHHBIX
YYACTKOB I'OPHOT'O TAJIBIIIHA

T.I'TAXMA3OBA

PE3IOME

B craTpe JlaHa KpaTkas I/IH(l)OpMaIII/Iﬂ O IIO3HUIIMHU B albIUHCKON cxna,uanoi/i CHCTEMC,
T€OJIOTUYCCKOM PAa3BUTUU U PYJOHOCHOCTU FOpHOl"O TaHLIIHa, pacCMaTpuBarOTCA HEKOTOPHIC

119



MEIHO-MOJUMETAIINUECKUE IPOSBICHUS] U MUHEPAIU30BaHHBIE YYacTKH. BBIIO yCTaHOBIIEHO,
4TO MOJBEPKEHHbIE HHTEHCUBHBIM T'UIPOTEPMAIbHBIM U3MEHEHHSIM OKBAapIIOBAaHHBIE, CEPHUIIU-
TU3UPOBAHHbIE, TUMOHUTU3UPOBAHHBIE, TUPUTU3UPOBAHHBIE U MATaXUTU3UPOBAHHbBIE YIACTKU
XapaKTepU3yrTCa 3HAaUUTENbHBIMU coaepkanusmu Cu, Pb, Mo, Zn.

Ha ocHoBaHMM pe3yibTaToB 1O 00pa3laM B3SATHIX C OOHAKEHMH M Ha3eMHBIX TOPHBIX
BBIPAOOTOK, UCCIIEAYEMBbII paiioH TaKke CIMTACTCS IMEePCIIEKTUBHBIM Ha 30J10T0 u cepebpo. I1o
MHEHHIO aBTOPA, OIaronpuaTHOE PacIioIoKeHHE PeK K KOPEHHBIM HCTOYHUKAM, HE UCKITIOYACT
BEPOSITHOCTH 3HAYUTENNBHBIX CKOIUICHUH POCCHIITHOTO 30J10Ta B OOJBIINX MacIITa0ax.

KuroueBble cioBa: I'opHblil Taineli, MEAHO-NIOIMMETAIUIMYECKOE MPOSIBICHUE, MUHE-
paM30BaHHBIN y4acTOK, MEJIb, 30JI0TO, cepedpo.

POLYMETALLIC AND NOBLE METAL PROSPECTS
OF COPPER-POLYMETALLIC MANIFESTATIONS AND MINERALIZATION
AREAS OF TALISH MOUNTAINS

T.HTAHMAZOVA
SUMMARY

The brief information about the localization of mountainous Talish zone in Alpine fold-
ing system, geological evolution and ore content were given, some copper-polymetallic mani-
festations and mineralization areas from ore content point of view were reviewed. It was de-
termined that, along the Talish deep fault, quartzited, sericified, limonitized, pyritized and mal-
achite areas which have been affected by intense hydrothermal change are characterized by
significant content of Cu, Pb, Mo and Zn.

On the basis of the results of the experiments on natural openings and surface mining,
the territory was considered as promising in gold and silver. According to the author, the fa-
vorable position of the rivers in the area, with respect to well-established sources, does not ex-
clude the existence of large-scale and significant gold accumulations.

Key words: Mountainous Talish, copper-polymetallic manifestation, mineralization ar-
ea, copper, gold, silver

Redaksiyaya daxil oldu: 08.06.2017-ci il
Capa imzalandi: 26.09.2017-ci il
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Axim miintozom olaraq 6z moacrasm formalasdirmasina baxmayaraq, bu prosesin
intensivliyi naqletma qabiliyyatini tayin edon aximin sululugu ilo six alagalidir. Deformasiya
prosesi zamani axinin macraya tasivini saciyyalondirmak ii¢iin macraformalasdiran su sarflari
anlaywsindan  istifada olunur. Maqaloda ¢aylarda macraformalagdiran su sarflorinin tayini
metodlart tahlil edilmis va Sirvan ¢aylarinda macraformalasdiran su sarflori hesablanmig va
miigayisa edilmigdir.

Acar sozlor: mocraformalagdiran su sorfi, mocra deformasiyasi, hidroloji faktorlar,
effektiv su sorfi

Macra deformasiyalart iki forqli miihitin qarsiligl tosiri noaticosindo bag
verir. Bunlardan biri maye miihit (¢cay axini), o biri iso bark miihitdir (macranin
toskil olundugu siixurlar vo axinin naql etdiyi bork hissociklor, yoni gotirmalor).

Macra axini planda mahdudlandirir vo suyun haraketini istiqgamatlondirir,
noticodo axini idaro edir. Digor torofdon, mocrami formalasdiran bork hisso-
ciklor axinin tosiri altinda herokato golir. Bu horakot naticasinds su ilo mac-
ranin dibi vo yanlar1 arasinda axinin dinamik strukturuna, yoni axinin dorinliyi
va eni boyu siiratin paylanmasina, homginin axinin eni vo darinliyinin nisbotino
uygun sorhod formalar1 omolo golir. Belaliklo, axin da 6z ndvbasindo macraya
tosir gostororok onu idars edir. Cay macrasinin formasindaki doyisikliklor 6z
novbosindo axinin strukturunun doyismosino sobob olur vo bu doyismolor,
demok olar ki, eyni vaxtda bas verir [1].

Macra proseslorinin xarakterini toyin edon osas amillori Loxtin asagidaki
kimi comlomisdir [16]:

1) Cayin sulululugu vo ya sutoplayicida aximin formalasmasini sort-
londiran asas amillar;

2) Hovzo sothinin meyilliyi;

3) Macranin geoloji qurulusundan asili olaraq ¢ayin dibinin yuyulmasi vo
ya dayaniqlig1.
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Daha sonra N.I.Makkaveyev vo V.S.Sovetov bu amillorin sirasina moc-
ranin va daronin formasini, sutoplayicidan daxil olan gatirmalarin migdarini vo
Olciilorini, aximin daxilindo onun siiratinin paylanmasini alavo etmislor.

Hidroloji amiller arasinda macranin formalasmasinda asas rolu aximin
komiyyati, onun mdvsiimlor iizro vo ¢oxillik dovr orzindo geyri-borabar paylan-
masi, axmin xarakteristikalarinin doyigmasinin intensivliyi oynayir. Bu amillor
baslica olaraq iqlim soraiti ilo xarakterizo olunur.

Hidroloji amillarin rolu ¢ay aximinin enerjisi ilo toyin olunur ki, o da 6z
ndvbasinds su sorfi vo axinin siiratindon asilidir. Gursululuq vo dasqin dovrlo-
rinda su sarfi vo axinin siirati bdyiik olur. Su sorfi artdiqca, axinin gotirmalori
nogletmoa qabiliyyoti do artir vo belo sorfin mocra proseslorindo rolu daha
boyiik olur. Gursululuq vo dasqin zamani axim azsulu dovrdo formalagmis
macra relyefini yenidon formalasdirir. Lakin bu boyiik sorflor vo onlara uygun
doyisikliklor mohdud zaman intervalinda miisahids olunur. ilin ¢ox hissasindo
su sarflorinin qiymoti ki¢ik olur vo mocrada yalniz yerli doyisikliklor bas verir.
Bels ki, azsulu dovriin su sarflori yalniz gursululuq zaman1 mocrada yaranan
relyef formalarini transformasiyaya ugradir. Axim no godor miintozom olarsa,
cay macrasinin relyefi do bir o qoder dayanigli olur. Ekstremal dasqinlar
mocrada daha boyiik doyisiklikloro sobob olur vo buna goéro do macranin
relyefinin barpasina daha ¢ox vaxt tolob olunur. Dasqinlar bir ne¢s ay davam
edorso, macranin relyefinin borpasina bir ne¢o il tolob oluna bilor [16].

Axim miintozom olaraq 6z macrasini formalagdirmasina baxmayaraq, bu
prosesin intensivliyi nogletmo qgabiliyyatini toyin edon aximin sululugu ilo six
olagolidir. Deformasiya prosesi zamani axinin macraya tosirini saciyyolon-
dirmok {i¢iin mocraformalasdiran su sorflori anlayisindan istifado olunur.

Mocraformalasdiran su sorflori — ¢ay mocralarinin rejimini vo macra
deformasiyalarinin miixtolif strukturlu soviyyolordo — ¢cay mocrasindan mocra
relyefinin mikroformalarina qador inkisafini toyin edon osas faktorlardan biri-
dir. Bu sobobdon, mocraformalasdiran su sorflorinin dyronilmosi cografi mocra-
stinaslifin vacib vazifolorindon biri sayilir. Bu hoam do maocra proseslarinin
mokan ganunauygunluglarini vo rejimini miioyyan etmoyo imkan verir. Bu
terminin interpretasiyast vo macraformalagdiran su sorflorinin toyin olunmast
tiglin bir sira tisullar toklif olunmusdur.

Macraformalasdiran su sorflori konsepsiyasi he¢ do biitiin todqiqatcilar
torofindon qobul olunmasa da, onlarin bir ¢oxu bu yanagmanin iistiinliiklorinin
oldugunu tasdiqloyirlor.

Gotirmolori nogl edon sorf zamani alliivial yataqli ¢aylar mocralarinin
forma vo dlgiilorini tonzimlomok potensialina malik olur. inglis gdstormisdir ki,
su sorflori sabit qaldigda cay eyni formali mocra yarada bilor. O, aximin bu
komiyyatini dominant sorf kimi qobul etmisdir vo bu, macraformalasdiran su
sorfinin ekvivalentidir [3].

Bu, macranin vo onun relyefinin yenidon formalasmasina daha ¢ox tasir
edon su rejim fazalarina osason miioyyon edilir. Cox vaxt belo mocraforma-
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lagdiran su sorfi kimi moacranin maksimal soviyyasino uygun su sorfi; maksimal
illik su sarflorinin 5-10 il arzinda 1 dofs tokrarlanan sarflori; 1% tominathi su
sorfi; maksimal su sorflorinin orta qiymati vo s. qabul olunur (2,15). Bu zaman
digar su sorflorinin macraya tasiri nozere alinmir [9].

Aparilan miisahidolora osason Inglis toklif etmisdir ki, mocra formalas-
diran su sorfi toxminan macranin maksimal saviyyasing uygun sarfs barabardir.
Daha sonra bu fikir Nikson, Simons vo Albertson Kellerhals, Hey vo Horne vo
basqalarinin tadqiqatlar ilo tesdiglonmisdir. Lakin bu todqiqat¢ilar maksimal
soviyyaya uygun su sorfinin macraya neco tosir etdiyini vo onu neco tonzim-
ladiyini izah eds bilmomiglor [3, 5, 8, 10].

Bu mexanizmi izah etmok ii¢iin alliivial ¢okiintiilordon toskil olunmus
cay macralariin gatirmolor balansinda har hansi bir dayisiklik onun morfolo-
giyasii neco doyisocoyini bilmok lazimdir. Buna goéra, mocranin 6lgiilorinin
sabit qalmasi {igiin, ¢oxillik dovr arzinde gotirmolor balansinin galir vo ¢ixar
hissolori borabor olmalidir. Volman vo Milner 6z todqiqatlarina osason belo bir
fikir irali stirmislor ki, daha ¢ox gatirmalor naql edon su sorfi macran1 daha
giiclii sokildo tonzimloyir. O, bu mocraformalasdiran su sorfini effektiv su sorfi
adlandirmisdir [2, 6, 7, 11].

Volman vo Milner effektiv sorfi gursululugun orta sorfino barabor qobul
etmiglor. Belo ki, qisamiiddotli vo maksimal su sorfi nisboton kigik olan
dasqinlar kifayot qodor gotirmolor nogl etmodiyindon, onlarin moacranin forma-
lasmasina tosiri ¢ox azdir. Homginin hesab olunur ki, boylik hacmdo gotirmalor
nogl edon tohliikoli dasqinlar nadir hallarda tokrarlandigi {i¢iin, onlarin maksi-
mal su sorflori mocranin formalasmasinda ohomiyyotli rol oynamir. Bu
konsepsiyaya goro giiclii dagqinlar mocra deformasiyalarina tosir gostorir, lakin
belo dasqinlara macra formalasdiran hadiso kimi baxilmir, belo ki, ekstremal
hadisolorin tokrarlanma ehtimali az oldugu iiciin ¢oxillik dovr orzindo miisahi-
do edilon daha kigik su sorflori mocranin formalagmasi {igiin daha olverisli
sorait yaradir [4,11].

Humid orazilords, ¢ay macralart adoton giiclii dasqinlardan sonra 10-20
il arzinds 6z orta ¢oxillik morfologiyasini barpa edir. Belo ki, sahil vo subasar
zonanin bitki Ortiiyli boylik dasqinlarin macraya tosirini azaldir, digor torafdon,
bitki Ortiiyilinlin artmasi lillonmaya sobab olur ki, bu da 6z névbosindo macra-
nin morfoloji vahidlarinin barpasini siirstlondirir [3].

Arid orazilordo macranin borpa miiddsti daha ¢oxdur, bu da seyrok bitki
Ortllylinlin mocranin dayaniqligina tosirinin az olmasi vo macranin quraq vo
ritubotli dovrlordo deformasiyalara hossasliginin artmasi ilo izah olunur. Belo
orazilordo bdyiik dasqinlar ¢ay mocralarinda daha uzunmiiddetli iz buraxir.
Buna sobob bitki ortiiyiiniin vo macranin 6ziinli barpa etmasi li¢lin tobii soraitin
alverisli olmamasidir.

Lakin mocranin maksimal soviyyosino uygun su sorfi vo ya effektiv su
sorfindon yalniz biri macra formalagdiran su sorfi kimi istifade oluna bilar. Bu
sobobdon, bagqga bir konsepsiyaya goro mocraformalasdiran su sorfi mocranin
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maksimal soviyyosino uygun sorf vo ya effektiv sorfin tokrarlanma ehtimalina
g0ra do tayin oluna bilor [5,9].

N.S.Znamenski bu fikir ayriliglarini tohlil edorok belo bir noaticoys gol-
misdir ki, imumiyyatlo, macraformalasdiran su sorfi terminindon imtina etmok
daha diizgiin olardi, ¢iinki dib gotirmolorini nogletmo gabiliyyatino malik hor
bir su sorfi bu vo ya digor dorocodo mocranin formalasmasinda istirak edir.
Lakin macraformalasdiran su sorfi kimi elo bir maksimal su sorfi qobul olunur
ki, bu sorf, macrada siirat epyurasinin diizlonmosina gatirib ¢ixarir vo bu da
maocranin maksimal saviyyasino uygun sorflo eyni deyildir. Bu yanasma maocra-
formalasdiran su sorfini geyri - miioyyon edir, ¢iinki belo oldugda macraforma-
lagdiran su sorfi kimi maksimal su sorflorindon biri gobul edilir vo bu zaman su
rejiminin digor fazalarmin tosiri nazors alinmir. Su sarflorinin ¢oxillik tokrar-
lanmasi da nozors alinmir: mocranin formalasmasinda kigik su sarflorinin rolu,
bdyiik su sorflori ilo miiqayisads daha az yox, hatta daha ¢ox ola bilor [15,18].

Macrada maksimal su soviyyosi ¢ay dorosinin geomorfoloji soraitindon
asilidir. Maksimal soviyyoyo uygun su sorfindon mocraformalasdiran su sorfi
kimi istifado etdikdo bozi c¢otinliklor yarana bilor. Buna goro, bitki Ortiiyii,
ekoloji voziyyat, macranin hondasi dlgiilori vo geomorfoloji xiisusiyyatlorini
nozors alan statistik vo empirik meyarlar osasinda bir sira metodlar islonmisdir
[5]. Lakin buna baxmayaraq, akumulyasiya vo ya yuyulma miisahids olunan
caylarda bu kriteriyalardan istifads etmok bir o godor do asan deyildir.

Mocraformalasdiran su sorfi mocranin maksimal soviyyasino uygun sor-
fin tokrarlanma ehtimalina géro do toyin olunur. Leopold vo Volman toklif
etmislor ki, macranin maksimal saviyyasino uygun sorf, 1 vo ya 2 tokrarlanma
intervalina miivafiq sorfo uygundur. Dury belo bir naticoya golmisdir ki, mac-
ranin maksimal soviyyasine uygun su sorfi toxminon 1.58 tokrarlanma inter-
valina uygun sarfin 97%-ns borabardir. Hey Britaniyanin ¢inqilli yataqli 3 ¢ay1
liclin apardig1 todqiqatlarda gostormisdir ki, ¢ay mocrasindan kecon illik mak-
simal su sorflorinin 1.5 il tokrarlanma intervalina uygun aximi maocranin
maksimal soviyyesina uygun sorfdir. Richards toklif etmisdir ki, qisa miisahido
siralarinda, moacranin maksimal soviyyosino uygun su sorfi daha ¢ox 1-2 il
tokrarlanma ehtimalina uygun illik dasqin sarfins miivafiqdir [2,3,5].

Aparilan praktiki todqiqatlarda gostorilir ki, mocranin maksimal soviyyo-
sino uygun su sorfi kimi adoton 1.5 il tokrarlanma intervalli su sorfi gétiiriiliir,
lakin Leopold torofindon aparilan todqiqatlarda mocranin maksimal soviyyosino
uygun su sorfi 1-2.5 il tokrarlanma intervali arasinda toroddiid edir. Lakin
maocranin maksimal soviyyasino uygun su sorfi bu intervala diismoyo do bilor.
Maosolon, Pickup vo Varner gostormislor ki, mocranin maksimal saviyyasinag
uygun su sorfi kimi, illik maksimal siralarin 4-10 illik intervalina diisiir. Buna
géro mocraformalagdiran su sorfi kimi tokrarlanma intervali hesablanarkon
xuisusi diqqot yetirilmolidir [10,12].

V.1 Antropovski moacraformalagdiran su sarfini Q=f(Nyg,P) oyrisinin
maksimumlarina osason toyin etmoyi toklif etmisdir. Burada Ny, — ¢ayin uzun-
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lugu boyu aximin xiisusi giicii; P — su sorflorinin tokrarlanmasidir. Bu yanas-
mada tokrarlanma komiyyotinin (P) istifado edilmosi hidroqrafin miirokkob
formasini nozoro almaga imkan verir vo olago grafikindo ikinci maksimum
geyds alinir. Buna baxmayaraq, bu zaman mocranin formalasmasinda kigik su
sorflorinin rolu nozoras alinmir. Lakin elos olago qrafiki alina bilor ki, bu grafikdo
he¢ bir maksimum aydin secilmays bilor, yoni bu zaman Qp-i hesablamaq
miimkiin olmayacaq [15].

V.S.Lapsenkov macraformalasdiran su sorfinin “orta sulu ilo (50% tomi-
natli su sorfi)” osason hesablanmasini toklif etmisdir. O, qumlu macralar {i¢iin
il arzinda 20-30 giin, ¢inqilli macralar ti¢lin ise 3-7 giin arzinds kegon an boylik
su sorfini qobul etmisdir. Daha sonra o mocraformalasdiran su sorfi kimi mac-
ranin maksimal soviyyoasino uygun sorfi gotliirmiis vo ¢6l Olgmo islorinin
noticasinds bu sorfi hesablamagq ti¢lin asagidaki diisturu toklif etmisdir [ 14]:

Qm = wC(her D> (1)

Burada, ® — mocranin canli en kosiyinin sahasi; — Sezi omsali; y vo n
gotirmolarin iriliyindon asili olan parametrlor; I — su sothinin meyilliyi, he —
orta dorinlikdir.

Yuxarida tohlil olunan bu yanasmalar ¢aylarin su rejimi haqqinda timumi
tasavviirlora asaslanir, amma gatirmalarin naql olunmasinin faktiki sortlori vo
onun miixtolif rejimlordo mocraya tosirinin davamiyyoti ilo uzlagsmir. Buna
goro do dag caylarinda mocrani idaro edon, yoni onu formalagdiran su sorf-
lorinin secilmosi toklif olunmusdur. Gursululuq (dasqin) fazasinin sonunda vo
azsulu dovrlards ¢inqilli-dagh gatirmalarin naglinin dayanmasini nozars alaraq
[.M.Kamenskov mocraformalasdiran su sorflorinin hesablanmas1 zamani gotit-
molarin naqlinin dayandigr sorf intervallarinin nazors alinmamasin toklif et-
misdir (I.F.Karasev, N.I.Makkaveyev, V.I.Antropovski metodlar1) [15].

Kegon osrin axirlarinda macraformalasdiran su sorflorinin vo onlarin
maocranin dayanigligina tosirinin dyronilmasino daha boyiik digqget yetirilmis-
dir. Belo naticoya golinmisdir ki, mocrada uzun miiddot orzinde miisahido
olunan sabit su sorfi bu dévr orzindo dayaniqli mocran1 formalagdirir [3]. Bu
forziyyaye gora macra dominant aximi naqletma gabiliyyatine malikdir vo sabit
su sorfi dovriinds nogl olunan gotirmalorin miqdar1 da sabit olaraq galir. Bu
sobabdon macranin barpa olunma layihalari hoyata kegirildikde macraforma-
lagdiran su sorflori vacib amil kimi nozars alinmalidir.

Macranin maksimal saviyyasinin toyin olunmasi vo ona uygun tokrar-
lanma intervalinin sec¢ilmoasi problemlori effektiv su sorfi yanagmasinin totbi-
gindon sonra, demok olar ki, holl olunmusdur. Bu yanasma ¢or¢ivosindo Mak-
kaveyevin toklif etdiyi vo hazirda Rusiyada, homg¢inin digor MDB 6lkalorindo
genis istifado olunan metod daha osaslanmis hesab olunur. Bels ki, bu metodda
hom maocranin formalasmasinda gotirmolor aximinin aparici rolu, hom do axi-
min giicii nozors alinir [14].
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N.I.Makkaveyevin fikrinco su vo gotirmolor sorflori (R) arasinda kvadra-
tik asililiq (2) oldugu iiciin, gotirmolorin daginmasinda istirak edon vo mocra
formalasdiran su sarflori miixtoalif ola bilar [13]:

R = AI"Q™ (2)

Burada A - omsal; I - su sothinin meyilliyi; n vo m iist gostoricilordir. A
eroziya omsalidir vo o, aximin ildaxili paylanmasinin geyri-borabarliyinden,
mocran1 formalagdiran siixurlarin tipindon, homginin gotirmolorin mexaniki
torkibindon asilidir. Belsliklo, A amsal1 sutoplayici lizro denudasiyanin yerli
xUisusiyyotlorindon asili olaraq doyisir .

Azsulu dovrlords ¢aylarin bulanighigi azalir (dag caylarinda vo ¢inqilli-
dasli mocraya malik ¢aylarda su tamamilo soffaf olur), mocranin deformasiyasi
aximin asas yatagi ilo mohdudlanir va onun intensivliyi minimal olur. Gursulu
dovrdo axinin siiroti maksimal gqiymot alanda, gotirmolorin horokoti biitiin
maocra boyu bas verir, axim asili gotirmoalorlo zonginlogir vo moacranin formalas-
mas1 aktivlogir. Aximin il orzinds geyri-barabar paylanmasina vo ¢oxillik torad-
diidlorina gdéro macra proseslorindo su sorfinin istiraki yalniz onun komiyyati
ilo deyil, homg¢inin onun tokrarlanmasi ilo do toyin olunur. Béyiik tominatli su
sorflorinin macraya tesiri, kicik tominatli maksimal su sarflorinin tesirindon az
deyildir. Macranin formalagmasina tosiri daha boyiik olan vo maksimal miq-
darda gotirmolori nogl edon (goxillik dovr orzindo) su sorflori macra forma-
lagdiran su sorflori adlanir [13]:

Qm = f(cQ™PI) (3)

Burada, Q — intervallar daxilinde su sorflorinin orta qiymsti; P — hor
intervalin sorflorinin ehtimali; I — hor interval iigiin su sothinin meyilliyi, m —
empirik parametrdir (gotirmolor vo su sorflori arasindaki logarifmik oyriyo goro
tayin olunur). Gatirmalar {izorinde miigsahidalor olmadiqda qum yataqli ¢aylar
iclin bu omsal 2, ¢inqilli-gaydasili yataqlar ii¢iin 2.5, ¢inqilli-qayaliqh yataqlar
ticiin 3 gobul olunur; ¢ - amsaldir, ¢ayin mocradan ¢ixib yayilmasindan asilt
olaraq ¢ay subasarina ¢ixana qodor 1-9, subasarin eni mocranin enindon 2 dofo
kicik olanda 0.9-a, subasarin eni osas mocradan on dofo kicik olanda iss 0.5-9
borabor gqobul olunur.

Diistur 3-0 ¢ amsal1 ona gore alava edilir ki, suyun soviyyosinin qalxmasi
zamani axinin eroziya vo naqletmo imkanlar1 koskin artir, lakin su ¢ayin suba-
sarina ¢ixdigina, mocranin (9sas macra ilo subasar birlikdo) dibinin kolokdtiir-
liiyii artdigina goro orta dorinlik azalir vo naticodo axinin orta siirati vo gotirmo-
lor sorfi do azalir. Bu hadiso kinematik effekt adlanir. Lakin suyun saviyyasinin
daha da artmasi, axinin orta dorinliyinin do artmasina vo oksino, mocranin
kolokotiirliiyiiniin azalmasina gotirib ¢ixarir vo bu sobobdon siirot yenidon artir.
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Sak. 1. Goycay — Goygay montoqasi tigiin Q=f(Q,,) asililig1

Goycay — GOycay montoqosi liglin mocraformalagdiran su sorfinin agagi
intervali 22.2 m3/san, orta interval 62.2 m3/san, yuxar1 interval iso 87.1 m>/san
alimmusgdir (sokil 1).

Qorb olkoalorindo 1li¢ kateqoriya maocraformalasdiran su sorflorindon
istifads olunur [3]:

1. Maksimal soviyyayo uygun su sorflori.
2. Maksimal sorflorin tokrarlanma intervalina uygun su sarflori.
3. Effektiv su sorflori.

Mocraformalagdiran su sorflorinin hesablanmasi praktikasinda hor fi¢
komiyyaotdon istifado olunur.

Effektiv su sorflorinin toyininde Volman vo Milnerin toklif etdiklori
metod istifado edilir. Bunun {i¢lin ovvolco aximin tokrarlanma oyrisindon,
sonra iso gotirmolorlo su sorfi arasinda olaqo oyrisindon istifado olunur. Bu
metodun totbiqi zamani su sorflorinin amplitudu borabor intervallara boliintir
va bu intervallar lizra noql olunan com gotirmolorin miqdar1 hesablanir. Daha
sonra hor interval iizro naql olunan com gotirmolorin miqdar1 miivafiq tokrar-
lanma faizino vurulur vo har interval iizro gotirmolorin medianasi hesablanir.
Gotirmolorin on ¢ox nogl olundugu intervala uygun su sorfi effektiv sorf kimi
gobul olunur (sokil 2).

Goycay — Goycay montoqosi ticiin effektiv su sorfi 12.5 m’san hesab-
lanmigdir (sokil 3).

N.I.Makkaveyevin metodu ilk dofo M.A.Velikanov torafindon totbiq
olunmus, sonra ¢aylarda gomi nogliyyat: hesablamalar1 iizro normativ sonad-
loro daxil edilmis, daha sonra iso miixtolif ¢aylarin macra proseslorinin dyronil-
mosindo genis istifado olunmaga baslanmisdir. Su anbarlart ilo tonzimlonan bir
sira ¢aylarda mocraformalasdiran su sorflorinin doyismasini toyin etmok {igiin
bu metoddan istifado edilmisdir.
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(i) axameen tezliyi; (ii) gasirmalarin nagl olunmasi avrisi;
(i) har biv tezliya wygun gatirmaiarin nagl olunmmast

Effektiv su sarfi

Sak. 2. Effektiv su sorfinin hesablanmasi

Su sarfi

80

1
Su se?r i

Sak. 3. Goycay — GOygay mantoqoasi ligiin su sorfi ilo
naql olunan gotirmslor hocmi arasinda asililiq qrafiki

Ovvallar elmi adobiyyatda bu metod ilk dofo Volman vo ya Milner tors-
findon toklif olundugu barodo fikir ayriligi var idi. Lakin sonralar miioyyon
olundu ki, hor iki miisllif bir-birindon xoborsiz olaraq eyni metod toklif

etmislor.
Cadval 1
Sirvan caylarinin macraformalasdiran su sarflori

Ne | Caylar Montoqo Makkaveyev Effektiv | Tokrarlanma

Asag | Orta | Yuxari intervali

1.5 |2

1. | Axoxgay Xanagah 4.44 10.5 | - 5 17 8
2. | Olicangay Qayabasi 7.13 28 18
3. | Olicancay Xalxal 1.7 6.7
4. | Olicancay Xanabad 4.42 31.6
5. Bumcay Bum 4.38 9.39 5 17 11
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6. | Domiraparancay | Qabala 14 15 29.5 ] 21.5
7. | Oguzgay Oguz 1.28 229 |37 0.375

8. | Tikanlicay Tikanli 6.91 24.6 25.8 ] 19.5
9. | Tiiryangay Savalan 172 | 519 | 824 95 68
10. | Tiiryancay Hidroqovsaq | 22.1 525 1929 58 40
11. | Agcay Filfili 6.37 11.3 27 15
12. | Goycay Goycay 222 | 622 12.5 72 40
13. | Goycay Buynuz 10.84 11.5 36 28
14. | Vondam Vondam 5.45 843 |9.55 8.4

15. | Oyrigay Ismayill 0.87 0.625

16. | Girdimancay Bruydal 1.86 | 3.15 | 4.03 3.325

17. | Agsucay Agsu 4.45 113 | 19.5 2.5 13 8.5
18. | Girdimancay Qaranohur 24 135 198 17.5 92 63
19. | Songorcay Cayqovusan | 8.39 28.5

20. | Sangorcay Qalaciq 4.41 4.5

Sirvan caylarinda mocraformalasdiran su sorflorini totbiq etmok {igiin
toklif olunan metodlardan Makkaveyevin, Milner vo Volmanin toklif etdiyi
metod, homginin tokrarlanma intervali metodikasindan istifado olunmusdur.
Alinmis naticalor codval 1-do verilmisdir. Hor iki asas metodikanin istifadasi
macraformalagdiran su sorfini toyin etmoys imkan verir. Gatirmalorin miqdart
haqqinda molumat kifayot qodor olmadiqda Milner vo Volmanin toklif etdiyi
metoddan istifado mohdud olur. Makkaveyevin toklif etdiyi metod mocrafor-
malagdiran su sorflorini su sorfi iizorindo miisahidoloro osason toyin etmoyo
imkan verir.
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HNCCIHEJOBAHHUE PYCJTO®OPMHUPYIOIINX PACXOAOB PEK IIIMPBAHA
A.A.-HYPHUEB
PE3IOME

HecmoTpst Ha TO, 9TO pedHO# CTOK PErysIpHO HOPMHUPYET CBOE PYCIIO, HHTEHCUBHOCTh
3TOrO Mpolecca TECHO CBsi3aHA ¢ O00BEMOM MOTOKA, KOTOPBIA OMpeNeNsieT ero TPaHCIOp-
TUPYIOIIYIO CIIOCOOHOCTh. B mporecce nedopmaivu MoHATHE PYCIOPOPMHUPYIOIIHE PACXOIbI
HCIIONB3YETCS ISl XapaKTePUCTHKU BO3JCHCTBHE MOTOKA Ha PYClo. B cTaThe aHANTH3UPYIOTCS
METOJBI  OMpeAeeHrs pPycaoGOpMHUPYIONMX pacxofaoB pek IllupBaHa u  BBINOIHEHA
CpaBHHUTC/IbHAA OLCHKA IMOJTYUYCHHBIX PE3YJIbTATOB.

KaroueBsbie cii0Ba: pyciopopMHUPYIOLIAE PAaCXO/bl, PYCIOBEIE nehOopManiy, THAPOIIO-
rudeckue GpakTopsl, 3PPEKTHBHBIC PACXOIBI

RESEARCH OF RIVER CHANNEL FORMING DISCHARGES
OF THE SHIRVAN RIVERS

A.ANURIYEV
SUMMARY
Despite the fact that river flow regularly forms its channel, the intensity of this process
is closely related to the volume of flow, that determines its transport capacity. During the
process of deformation, the concept of channel-forming discharges is used to characterize the
impact of the flow on the channel. This article analyzes the methods of determining the

channel-forming discharges on Shirvan rivers and compares the results of estimations.

Key words: river channel forming discharger, river bed deformations, hydrological
factors, effective discharge

130



BAKI UNIiVERSITETININ XOBORLORI
No2 Tabiat elmlori seriyasi 2017

UOT 5406.01

AZORBAYCAN ORAZISINDO SUTKALIQ MAKSIMAL
YAGINTILARIN PAYLANMASININ TOHLILI

A.RMOHORROMOVA
Baki Dovilat Universiteti
meherremova.ayten @inbox.ru

Azarbaycan arazisinda yagintilarin diismasi atmosfer proseslorindon asili olaraq miix-
talif davamiyyatli va intensiviikli ola bilor. Dag ¢aylart hévzasinda yagintilarin yiiksakliya gora
paylanmasi, dag yamaclarmin meyilliyi, arazinin daniz saviyyasindan hiindiirliiyii, sath ortii-
yiintin vaziyyati, araziya daxil olan hava kiitlolorinin fiziki xassasi kimi kompleks amillorinin
tasirindan asili olaraq, ¢ox miirakkab qanunauygunluga malikdir.

Sutka orzinds diison yagintilar miqdari, davamiyyati va intensivliyi ilo xarakterizo
olunur. Bu yagintilar yagis, qar saklinda va qarisiq formada diisiirlor.

Acar sozlar: sutkaliq maksimum yagintilar, maksimal axim, leysan, yagint1 intensivliyi,
bulud, ¢ay aximi.

Respublika orazisindo intensiv yagintilara sobab olan sinoptik proseslor
bir ¢ox muslliflor torafindon dyronilmisdir. Bu sinoptik xiisusiyyatlor agagida
gostarilon xtlisusiyyotlora malikdirlor:

1. Kontinental va deniz arktik havanin Respublika orazisino daxil olmasi
noticosindo, Boyiik Qafgazin conub yamaci vo Araz Hovzosindo uzunmiiddotli
yagintilarin yagmasi ehtimali 70-80%, Boylik Qafqazin Simal yamaci vo
Lonkoran tobii vilayatinds leysan yagislarin yagmasi ehtimali ilo 70% toskil
edir.

2. Conub siklonlarinin Respublika orazisino daxil olmasi naticosindo, Bo-
yiikk Qafgazin Conub yamacindan vo Kicik Qafqazda 90% ehtimalla leysan ya-
gislar yaga bilor.

3. Qarbdon miilayim doniz havast Respublika orazisino daxil olduqda,
Kigik Qafqaz vo Lonkoran tobii vilaystindo giiclii yagislar yagmasi ehtimali
65%-9 gatir.

4. Sorqdon Sibir antisiklonunun soyuq hava kiitlolori Respublika orazi-
sino daxil olan zaman, Boyiik vo Kicik Qafqazda, Lonkoran tobii vilayotindo
70% ehtimalla leysan yagislar gézlonilir.
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Respublika orazisindo giiclii dasqinlara sobob ola bilocok leysan yagis-
larin yagmasi {igiin gdzlonilon sinoptik sorait ilk dofs A.A.Madastzads torafin-
don genis todqiq olunmusdur. O, Azaorbaycan orazisindo 8 osas sinoptik proses
ndviinilin tosnifatini vermisdir.

O.M.Sixlinski iso sinoptik proseslordon asili olaraq yagintilarin diismo-
sini 5 qrupa boliir.

[lin isti dovriindo simaldan orazimizo daxil olan soyuq hava kiitlolori
yerli oroqrafik soraitin tasiri naticasinds intensiv yagislarin (sutkada 150 mm
vo daha ¢ox) yagmasina gotirib ¢ixarir. Payizda iso miilayim doniz havasinin
Respublika orazisino daxil olmasi daha intensiv yagislarla noticalonir.

Conub siklonlar1 da yaz vo yayda qisamiiddotli vo intensiv yagislarin
diismasing sabab olur. Sorqdon Azarbaycan arazisine daxil olan soyuq cobhalar
Kiir-Araz ovalig1 boyunca Respublikanin daxilino dogru horokot edorok dag-
otayi orazids olan isti hava kiitlosini sixlasdirib giiclii topa buludlarin omalo
golmasino sabob olur. Odur ki, oraziys daxil olan miixtalif istiqgamaotli hava kiit-
lalori va ¢ox kaskin sokildo doyison oroqrafiyanin xiisusiyyatlondiron dag ya-
maclariin somti, torpaq ortiiyii, doniz soviyyasindon hiindiirliik, xozaor donizin-
don olan masafs olduqca miirokkob sinoptik soraitin yaranmasini vo yaginti-
larin zaman vo mokan prinsipi {izro doyigsmosini toyin edir. Mohz bu sobobdon
atmosfer yagmtilarinin diigmosi goraiti qorbi, morkezi vo sorqi Qafqaz
rayonlarinda bir-birindon forqlonir.

©.M.Sixlinski atmosfer hadisalorini tadqiq edorak biitiin hallarda miioy-
yon sinoptik soraito géro Azorbaycan orazisindo osas etibarilo Sorqi vo Simal-
Sorqi corayanlarin oldugunu geyd etmisdi. Bunlar Rusiyanin Avropa orazisinin
morkozi rayonu iizorinds yerloson antisiklonun conub-gorbin qiraq hissosindon
vo Qazaxistandan (Sibir maksimumu) golir. Bunun noticosindo orazimizo
soyuq kontinental polyar havast Xozor donizi iizorindon kegondon sonra golir
ki, bu da asag1 qatlarda nomliyin artmasina sobab olur. Boyiik va Kicik Qafqaz
daglar1 tobii sodd kimi uzanaraq yagintinin maksimum miqdarinin ovalig-
diizonlik vo gismon dag otoklori zonada diismosino, osas etibarilo simal-gorq
yamaclarinda qirisiglarda yagmasinda sobob olur. Ciinki burada kondensasiya
soviyyosi asagidir:

Miixtolif iqlim xiisusiyystlori ilo forqlonon 5 fiziki cografi rayon {izro
miitlaq sutkaliqg maksimal yagint1 belo doyisir:

1.Kicik-gafqaz 100 mm-dok

2. Nax¢ivan MR-da 50-80 mm-dok

Boyiik Qafqazda :

3. Simal- Sorq yamacinda 100 mm-dok

4. Conub yamacinda 100 mm-dok

5. Lonkaran tobii vilayatinde 300 mm-dak.

Qeyd etmok lazimdir ki, sutkaliq yagintilarin orazi {izro doyismosi miioy-
yan manada illik yagintinin doyismasi qanunauygunluguna oxsardir. Dogurdan
da on ¢ox illik yagintilar da sutkaliq maksimum yagintilar kimi Lonkoran tobii
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vilayatindo (1400-1600 mm) vo Boyiik Qafgazin conub yamacinda (1300-1400
mm) diisiir.

Giindolik maksimum yagintilar oroqrafik soraitdon vo orazinin yerli igqlim
xtisusiyyetlorindan asili olaraq miixtalif davamiyyoto malik olurlar.

Bu barodo ©.M.Sixlinski asagidakilar1 geyd edir: Yagintis1 0,1 mm olan
giinlarin il orzinde say1r Markazi-diizanlik sahads 60-90, Kicik Qafqazda 90-
130, Boyiik Qafqazda sahasinds 90-160 (conub yamact) vo 90-140 (simal ya-
mac1), Naxc¢ivan MR-da 65-220 va nohayyeot Lonkaran sahasinde 70-130-dur.
Lonkoran sahasindo yagintili giinlorin sayinin, orada boyiik miqdarda yagan ya-
gintiya miivafiq olmamasi diqqgat calb edir. Bu hal burada yagintinin gecs-giin-
diiz orzindos boyiik migdarda diismosi ilo izah edilo bilor. Hogigoton yagintinin
miqdart 30 mm-dan ¢ox olan giinlorin il arzinds say1 Markazi diizonlik sahado
0-1, Kicik Qafgaz sahosindo 1-3, Nax¢ivan MR sahosindo 0-2, Boyiik Qafqaz
sahasinda 1-2 (simal yamaci) vo 1-8 (conub yamaci) oldugu halda Lonkoran
sahosindo 1-13 godordir.

Sutkaliqg maksimum yagintilarin miixtalif rayonlarda yiliksok vo ya asagi
intensivliyo malikdir. Adoton vaxt intervali artdiqca yagintilarin intensivliyi
azalir. Iqlim molumatlarina osason daha intensiv yagimtilar Lonkoran orazisindo
vo Boyiik Qafqgazin conub yamacinda diisiir.

Moveud molumatlara asason respublika {izro on intensiv yagint1 1959-cu
ilin 16-17 avqust tarixlorindo ©libay montoqosindo miisahido edilmisdir. Bu za-
man maksimal intensivlik 10.7 mm/doq olmusdur. Bu gosterici Kicik Qafqaz-
da 8mm/daq (Barsum), Lonkoran vilayatindo (Astarada) iso 6.7 mm/doqg-dir.

Yagislarin ¢oxillik dovr orzindo miisahido olunan on intensiv qiymotlo-
rinin rayonlar {izro orta komiyyati 1- ci codvolds verilirmisdir.

1-ci cadveldan goriindilyii kimi on yiiksok intensivliys malik olan yagis-
lar Boylik Qafqazin conub yamaci, Lonkoran tobii zonasi vo Kicik Qafqaz ora-
zisinda Nax¢ivanla miiqayisade daha yiiksokdir. Eyni zamanda on intensiv ya-
gintilar osason ilin yaz, yay vo payiz aylarinda miisahido olunurlar. Cadvaldon
goriindiiyii kimi Boyiik va Kicik Qafqaz orazisinde intensiv yagiglar On cox
yay aylarinda, Nax¢ivanda yaz-yay, Lonkoran tobii vilayati orazisindo iso yaz
va payiz aylar1 arzinds yagirlar.

Cadval 1
Azarbaycan arazisinds diison an intensiv yagintilar (mm/daq)
No On intensiv yagmtilarin | On intensiv yagislarin fasillor {izro
Rayon rayon {lizrs orta miigahido olunma tezliyi, faizlo
qiymati, m/daq Yaz Yay Pay1z

1 | Boyiik Qafqazin conub 6.0 24 57 19

yamaci
2 | Boyiik Qafqazin Simal- | 2.2 23 66 11

§orq yamact
3 | Kicik Qafqaz 4.1 25 66 13
4 | Nax¢ivan MR 1.7 41 26 40
5 | Lonkaran tobii zonasi 5.1 34 26 40
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Atmosfer yagintilarinin zaman vo mokana goro doyismasi ©.M.Sixlinski,
A.A . Madostzads, M.O.Mommoadov, R.M.Mahmudov, S.H.Riistomov, R.M.Qas-
qay vo digor alimlor torofindon aparilan totqigatlarda oksini tapmisdir. Bu is-
lords illik atmosfer yagintilarinin ilin har hansi dovrii orzinds diison yagintilar-
la miigayisodo daha doqiq toyin olunmasina imkan veron rayon olago sxem-
larinin miimkiinliiyii geyd olunur vo yagintinin miqdari ilo miixtalif elementlor
arasinda movcud olan ganunauygunluqlar gostorilir.

S.H.Riistomov tohlil etmisdir ki, relyef xiisusiyyatlori vo hava kiitlslori
sirkuliyasiyas1 ilo olagodar olaraq orazido yagintilarin paylanmasinda boyiik
geyri-myoayyanlik miisahido edilir. Yagint1 on ¢ox daglara diigiir. Lakin bu ar-
tim miioyyon yliksokliyo godor davam etdikdon sonra yenidon azalir.

©.M.Sixlinskinin todqiqatlarma gors illik yagintinin yiiksokliys gors ar-
timi1 asagida gostorilon hiindiirliiklordo davam edir:

1. Boyiik Qafgazin simal yamacinda 1000 m, conub yamacinda 2200 m;

2. Ki¢ik Qafgazda 2100 m;

3 Lonkoranin morkazi hissasindo 300m, conub hissosindo (Astara rayonu)
toxminon 800 m;

4. Nax¢ivan MR-da 2200 m.

Mllik yagint1 hiindiirliiklo doyisdiyi kimi orazi iizro do doyisir. S.H.Riis-
tomova goro respublikada on ¢ox yaginti Boyiikk Qafqazin Soki -Zaqatala
hissosindo (1700 mm-o godor) diislir. ©On az yaginti (150 mm-don 300-400 mm
gador) respublikanin aran ovaliq sahslorinds (Samur — Davagi ovaligi, Abseron
yarimadasi, Kiir —Araz ovalig1, Arazyani diizonlik), Qobustanda vo s. miisahido
edilir. O, geyd edir ki, arazinin ¢ox hissasinds illik yagintinin 60%-dan ¢oxu
isti yarimildo diisiir.

M.© Mammadov tarafinden aparilan tadqiqatlar gostormisdir ki, illik ya-
gintilardan forqli olaraq, on boyiik sutkaliq yagintilar Zaqafqaziya vo Dagistan
orazisinda ¢ox miixtalif amillorin tasirine maruz qalan bir goraitds yagdig tiglin
burada timumi qanunauygunluglar almaq olduqca ¢atindir.

O, geyd edir ki, Boyiik Qafqaz daglarinin conub va simal-sorq yamacla-
rinda, eloco do Lonkoran tobii vilayotindo giindolik maksimum yagint1 ilo orta
illik yagint1 arasinda miisbat asililiq movcuddur. Kicik Qafqazda bu asililiq
hom do hiindiirliiklo slagodardir. O, geyd edir ki, istor illik, istorso do sutkaliq
maksimum yaginti ii¢lin hiindiirlitys nazaron doyismo ¢ox miirakkabdir vo 500
m hiindirliiyadok aydin bir alago almaq miimkiin deyil. Odur ki, M.9.Mom-
madov sutkalig maksimum yagintinin illik orta yagintiya nisbati (dasqinliq
omsal1) {li¢iin rayon olagolori almig, homin parametrin hiindiirliik vo orazi iizro
doyismosi qanunauygunlugunu askar etmisdir.

R.N.Mahmudov yagintinin Azorbaycan Respublikasinin ¢ay hdvzalorin-
do hiindiirlitys goro doyismosini todqiq edorkon geyd etmisdir ki, meteoroloji
montoqgonin asas kiiloklorin istigamatino nazoran yerlosmosi vo dag yamacinin
somti sutkaliq maksimum yagintilarin komiyyatine tosir gostorir. Kiilok tutan
oraziyo kiilok tutmayan orazi ilo miiqayisado nisbaoton yagint1 daha ¢ox diisiir.
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Sutkaliq maksimum yagintilar sonsuz sayda ¢ox amillorin tosiri altinda
formalasdiqlar ti¢iin onlarla yerli fiziki-cografi elemetlorin biri vo ya bir necasi
arasinda lazim olacaq doqiqliyo malik olan ganunauygunluglar almaq ¢ox
¢otin masaladir.

Yuxarida geyd etdiyimiz kimi bir ¢ox alimlorin apardig1 todqigatlar noti-
cosindo sutkaliq maksimum yagmtilarin hiindiirliik vo ya orazi iizro paylan-
masini agig-askar gérmok cox cotindir. Homin todqgiqatlar noticosindo alinan
naticalardon bazilarini geyd edas bilarik.

1. Sutkaliq yagintilarla illik yagintilarin diismosi vo paylanmasi prose-
sindo oxsarligin olmasi (M.9.Mammodov, ©.M.Sixlinski).

2. Eyni hiindiirliikdo diison yagintilarin bir-birindon forqlonmosinin bas-
lica sabablarindon birinin meteoroloji miisahide mantagalarinin yerlosdiyi ndq-
tonin dag yamacina hakim kiilokloro géro movgeylo bagli olmasi (R.N.Mah-
mudov).

3. Hiindiirliik artigca maye yagintilarin payinin azalmasi, qarisiq vo bark
yagintilarin iss artmasi (K.Hiiseynova).

Biitiin bunlar golocok todqiqatlar {i¢iin lazim olan informasiya monboyi
olmagqla yanas1 onlarin istigamatini miisyyonlasdirmak {iiglin do miihiim ohas-
miyyato malikdir. Nozoro alsaq ki, ¢ay hdvzosino diison yagintilar ayri-ayri-
ligda aximin formalagsmasinda miioyyan ¢akiys malikdirlor.

Mohz hidrologiya {i¢iin miithiim olan amil ondan ibaratdir ki, hdvzonin
ayri-ayr1 hissasina diigon yagitilar lazimi doqiqlikle tapilsin.

Istonilon hiindiirliik zonasina (hdvzenin hissasing) diison yagint1 no qodor
az doyiskanliys malik olsa, o qodar do boyiik doaqiqlikle hovza tizro diison ya-
gintilarin imumi miqdarin1 miioyyon etmok olar. Bunun ii¢iin hor bir meteo-
roloji mantaqoays aid olan hovzo hissosi miioyyanlogsmali voa gobul olunmus
metodlarin kdmoyils orta yaginti miioyyonlosmalidir.

Dagliq orazids hiindiirliiyiin vo ondan asili olaraq dayison digar element-
lorin do tosirini nozore almaq lazimdir. Masolon, ayri-ayr1 hiindiirliik zonalari
lizro yagintinin komiyyat gostoricilori miisyyonlosdirilir vo onun axima tasirini
nozora almaqla prognoz vo hesablama sxemlori tortib olunur. Biitiin bunlar1
nazors alaraq todqiqat isindo ¢ay hovzosinin miixtalif hiindiirliikk zonalar1 {igiin
sutkaliqg maksimum yagintilarin ayliq, foslinin vo illik orta komiyatlori miioy-
yonlogmigdir.

Ik névbodo yagintilarin diisdiiyii giinlorin saymnm hiindiirlik vo orazi
lizro doyismosing baxaq. Bunun iigiin hor bir zona iizra ¢ay hovzosinin miixtolif
hiindiirliik qursaqlari ii¢iin migdar1 10 mm-dok, 10 mm-don 30 mm-dok vo ya-
g1s dasqunlariin amolo golmasinda asas rol oynayan 30 mm-don ¢ox yagin-
tilarin diisdiiyii glinlorin aylar tizra ¢oxillik orta say1 toyin olunub.

Boyiik Qafqaz orazisinds yagimtilarin diismasi va sutkalarin saymin orazi
lizra doyismosi tohlil olunarkon bu gostariciyo géro montogoalor iki osas rayonda
qruplagmaislar:

1.Simal — sorq yamaci;
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2. Conub yamaci.

Birinci rayonda miixtalif miqdarli yagintilar oldugu giinlorin aylar tizra
say1 yazda vo yayda hiindiirliik artdiqca artir, payiz dévriindo bu proses oksino
dayisir. Oktyabr vo noyabrda yiliksok hiindiirliikklords yagmtili giinlorin say1
azalir. Q1s aylarinda yiiksok orazilorde yagintili giinlorin say1 daha az olur.

Qis foslindo Boyiikk Qafgazin simal-sorq yamacinda yerloson c¢aylarin
hovzalorinin yiiksok hissolorindo (H>2000 m) yalmiz 21 giin arzindo yaginti
(bark halda) diistir. Bels ki, qis foslinds, payizda va il arzinds an ¢ox yaginth
giinlor sutoplayicinin 500-1000 m hiindiirliilk zonasinda yerloson hissosindo
miisahido olunur. Yayda iso bu ganunauygunluq daha yiliksok hiindiirliikdo
miisahido edilir. Daha yiixar1 hiindriiliikdo yagintili giinlorin sayimnin artmasi,
nisbaton quraqliq olan asag: hiindiirliiklorlo miiqayisads yagmtilarin diigmasi
liclin daha yaxin meteoroloji soraitin olmasi ilo izah oluna bilor.

Umumiyyatlo, ©.M.Sixlinski torofindon aparilan todgiqatlar noticasinda
do bu orazido yerli soraitin tosiri naticosindo illik yagintilarin migdariin 500-
1000 m hiindiirlilyiinde daha yiiksak oldugu gostarilir. Mohz bu sabobdon ya-
gintilarin il orzindo diisdiiyli glinlorin say1 bu hiindiirlilk zonasinda daha ¢ox
olur.

Boyiik Qafgazin conub yamacinda ilin biitiin fosillori {izro hiindiirliik art-
digca yagmtili glinlorin say1 artir.

Simal-gorq yamaclarinda forqli olaraq burada 30 mm-don ¢ox miqdarda
olan yagintilarin diisdiiyii giinlorin say1 daha ¢oxdur. Simal-gsorq yamaclarinda
bu gostori hiindiirliiyiin 500 m-don az olan hissslords 0,6 conub yamacinda 4,8
giindiir. Hiindiirlik artdiqca yiiksak yagintili giinlorin say1r conub yamacinda
daha intensiv sokildo artaraq 1500 m-don yiiksok orazido 8,2 gilino ¢atir. Simal-
sorq yamacinda homin hiindiirliikde bu gdstarici yalniz 2 giindiir.

Yagmtilarin ayri-ayr1 novlori do shomiyyali doracods forglonirlor. Moso-
lon, conub yamacinda maye yagintilar diison giinlor oksariyyati togkil edirso
(75%), simal-gorq yamacinda havalarin nisbaton soyuq olmasi ilo olagadar ola-
raq yagintili giinlorin 30-35%-ds siilb va qarisiq yagintilar diistir.

Ogor conub yamacinda maye yagintilarin diisdiiyli glinlorin say1 hiindir-
lilyo gora 80-90 giin arasinda doyisirse, Simal-sorq yamacinda hiindiirliiylin
500-1000 m hiidudlarinda bu gostorici 100 giino ¢atir (500 metrodok hiindiir-
liikds 56 giin oldugu halda), hiindiirliiyiin sonraki artim1 naticasinds maye ya-
gintil1 giinlorin say1 60-a diisiir. Siilb yagintilar diison giinlorin il orzindo say1
iki rayon iizra hiindiirliikls simal-sorq yamacinda 10 giindon 50 giinodok, conub
yamacinda iso 16 giindon 55 giinodok artir. Qarisiq yagintilar iso bunun oksino
olaraq simal-sorq yamacinda 22 giindon 17 giinadok azalir, conub yamacinda
iso 11 giindon ovvalca artaraq 15 giino ¢atir sonra iso 9 giino diisiir. Il orzindo
yagintili giinlorin iimumi miqdar1 500 metr hiindiirliikde conub yamacinda 115
giin toskil edorok hiindiirliiklo artaraq conub yamacinda 153 giino ¢atir, Simal-
Sorq yamacinda 500-1000 m hiindiirliikdo 150 giino cataraq sonralar azalir vo
2000 metradok yliksok orazilorin yagintili giinlor 130-a yaxin olur.
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Ki¢ik Qafgaz orazisindo imumi monzors Boylik Qafqazda oldugundan o
godar do farglonmir. Illik yagintili giinlorin {imumi say1 500 metradok hiindiir-
liikkdo 80-o0 yaxindirsa, 1500 metrdon yiiksok orazido bu gdstorici artaraq 120-
ya ¢atir, 30 mm-don ¢ox yagintilar diison giinlor miivafiq olaraq 1,1- 2,2 giin
toskil edir.

Naxc¢ivan MR orazisinde iimumi qanunauygunluq saxlanilmaq sorti ilo
yagintili giinlorin say1 miivafiq qaydada 70-90 arasinda doyisir.

Lonkoran orazisinde miixtolif miqdarda yagintilarin diisdiiyii gilinlorin
say1 Conub hissods 300 m hiindiirliikdo 115 giindon 500-800 m hiindiirliik in-
tervalinda 130 gilindon artir, 30 mm-don ¢ox yagint1 olan gilinlorin say1 iso
oksino olaraq 9,5-don 1,5-dok azalir.

Boyiik va Kigik Qafqazda on ¢ox yaginti ilin isti dovrlerinde diigmokls
yazda ilin yagintilarin 30-40%, Nax¢ivanda iso 50-60%-2 gadorini toskil edir.
Yayda yagislarin nisbi qiymoti hiindiirliik artdiqca lap yiiksok erazilorde 60%-9
catir. Payiz yagislar illik yagintinin 20-40%-ni toskil edir.

Ogor asagl hiindirliiklordo yagintilarin maksimal qiymoti yazda vo
payizda (nisboton kigik) miisahido olunursa, daha hiindiir orazilordo bu adston
yazin son yayinin avvalinds olur.

Lonkoranda on ¢ox yagislar ilin soyuq hissosindo diisiir, yalniz daglarda
isti dovrda diison yagislar nisbaton ¢oxdur. Yagintilar soyuq dovrds illik qiy-
moatin 60-70%-ni, isti dovrdo 30-40%-ni toskil edir. Qisda yagislar toxminon
1500-1700 m hiindiirliik zonasindan asagida olan arazilors diistir.

Hiindiirliik artdigca yagintilarin maye haldan siilb hala ke¢masi ilo ola-
qadar olaraq yagis sularinin illik yagintilara nisbaton pay1 da azalir vo bu daha
da yiiksok sutoplayiciya malik orazilordo yagis dasqinlarinin osason ilin isti
dovriinds miimkiin olmasini gostarir.

Sutkaliq maksimum yagintilarin miisahido olundugu giinlorin saymin
aylar iizra paylanmasi da maraq dogurur.

Boyilik Qafgazin simal-sorq yamacinda il orzindo sutkaliq maksimum
yagintilarin diisdiiyii giinlorin say1 on ¢ox iyun-iyul aylaria, conub yamacinda
1S9 may-iyun aylarina tosadiif edir. Bu ilk ndvbodo fasillorin miiddoti vo da-
vamiyyatinin gursululuq aximina tasiri ilo baghdir.

Ki¢ik Qafgazin simal hissosindo maksimum yagintilarin diisdiiyli glin-
larin an ¢ox say1 iyun-iyul, conubunda iso may-iyun aylarinda miisahids edilir.

Nax¢ivan MR-do bu gostorici mayda daha yiiksokdir.

Lonkoran tobii vilaystindo on ¢ox maksimum yagntilar diigon giinlor
sentyabr-oktyabr aylarina tosadiif edilir.

Hiindiirliikdon asili olaraq yagmtili glinlorin say1 dayisdikco yagintinin
miqdar1 da miivafiq qayda tizro doyisir.

Qeyd etdiyimiz kimi Boyilik Qafqazin simal-sorq yamacinda on ¢ox ya-
gintil1 giinloro 500-1000 m hiindiirliikk zonasinda rast golinir. Cay h&vzosinin
miixtolif hiindiirliikk qursaglari ii¢lin bir ne¢o montoqo {izro toyin olunmus sut-
kalig maksimum yagmntilarin aylar (illik) tlizro orta giymotlori do mohz hov-
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zonin bu hissosindo yiiksok olur. Ayri-ayri aylar iizro diison yagintilarin giin-
doalik maksimum giymati 500-1000 m hiindiirlitkdo 6,5 mm-don (qis aylarinda)
26 mm-dok (yay aylarinda) doyisir.

Il orzindoki sutkaliq maksimum yagintilara osasen hesablanmis sutkaliq
maksimum yagintilarin orta ¢oxillik qgiymoti bu hiindiirliik zonasinda 40mm
toskil edir (cadval 3.12)

Bu hiindiirliikdon asagida sutkaliq yagintilarin maksimal qiymotlori
azalir. Bu zaman onlarin orta illik qiymatlori 25-30 mm-9, yay aylar1 orzindoki
giymatlori 1 1mm-9, qis dévriindo iso 5 mm-dok azalir.

Hiindiirliiytin 1000 m-dan yiisok qiymatlori {i¢iin yagintinin azalma inten-
sivliyi cox asagidir.

Boyiik Qafqazin Conub yamacinda hiindiirlik artdigca (2500-3000 m
hiindiirliik zonasinadok) sutkaliq maksimum yagintilarin miqdar1 biitiin aylar
lizro artir (codval 3.13)

Simal-gorq yamacinda sutkaliq maksimum yagintilarin illik komiyyot-
larinin ¢oxillik orta giymatlori 25-41mm arasinda doyisirse, conub yamacinin
morkozi vo sorqi hissosindo bu qiymot 37-68 mm, gorb hissosinds iso 67-90
mm togkil edir.

Yagmtilarin miitloqg maksimumlarimin diismo soraiti ¢cox miirokkob oldu-
gundan onlar eyni bir hiindiirliik zonasinda miixtolif kamiyyatlor ola bilsr. Bu
zaman miisahido olunan maksimum qiymatlorin paylanma ganununun diizgiin
secilmosi do miithiim ohomiyyat kosb edir. Ola bilor ki, 30-40 illik miisahido
dovriindo diison on yiiksok sutkaliq maksimum yagintinin tokrarlanma dovrii
30-40 ildo bir dofadon do az, hotta 100 ilds bir dofodon do az olsun. Birinci
elementin (on boylik) tokrarlanmasinin neco doyisdiyini hidroloji hesablama-
larda an ¢ox istifado olunan tominatlarin empirik diisturlardan bir negosins asa-
son daha aydin gérmok olar. Asagidaki diisturlara baxagq.

1. S.N. Kritski vo M.F.Menkel diisturu:

Pr=—"—*100% (1)
n+l1
burada P, - m nomrali haddin tominati; n-isa siranin imumi elementlorinin
sayidir. ©gor n=60 il gobul etsok P;=1,63% alariq.
2. Xazen diisturuna osason:

Po="""02 5 100% 2)
n
Bu zaman P;= 0,83% alinar.
3. Ceqodaev diisturu:
P=m__0’3 3)
n+0,4

Bu zaman P1=1,16% alir.
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Goriindiiyli kimi, Xazen diisturunda hor bir element (0,1) intervalini n
borabor hissoyo bolorkon alinan parcanin ortast kimi ifado olunur. Kritski-
Menkel diisturunda se¢cmonin elementinin bas coxluga daxil olan se¢molorin
elementlori arasinda orta movqeyi, Ceqodayev diisturunda iso median movgeyi
tutmasi nazards tutulur.

M.©.Mommadov torafindon aparilan todqiqatlar nsticesinds miiayyon
edilmisdir ki, bu diisturlar bir-birindon forqli naticolor verdiyi kimi, eyni bir bag
coxluga daxil olan segmolorin miixtalif qiymoto malik birinci elementlorini (n
borabor oldugu nozords tutulur) borabor tominatli gobul edirlor. Bu iso praktiki
hesablamalarda boyiik xotalara gotirib ¢ixara bilor. Eyni zamanda geyd olun-
musdur ki, hor hans1 x komiyyatinin tominati P(x) homin komiyyatin qiymatin-
don asilidir.

M.O.Mommaodov bir ¢cox dag ¢aylarinin maksimal aximinin empirik yolla
hesablayaraq asagidaki diisturu almisdir:

Pn=m/(n+K) 4)

Burada m-azalan qaydada diiziilon siranin elementlorinin ndmrasidir;

n-siranin elementlorinin sayidir;

K., —1s9, 1,2,3.... n ndmrali su sarflorinin modul amsalidir.

z- qiivvat iistidiir.

Azorbaycan orazisi tigiin kiirsululug aximini toyin edorkon z-in qiymati 4,
yagis dasqinlarini toyin edorkon isa 3 qobul olunub. Bundan basqa miioyyen
olunub ki, z adodi segmonin hocmindon, variasiya osmalindan vo C, /C,
nisbatindon asilidir.

Gostorilon diisturun kémoyilo n=60, z=3 olduqda birinci hadd iiciin
tominat asagidaki kimi ifads olunar.

Pi= — L _#100% 5)

0+k;

Ogor Astara montaqosindo miisahido olunan sutkaliq maksimum yaginti-
nin (294 mm) 60 illik dovrdo tokrarlanmasi ehtimalini bu diisturun kémaoyilo

hesablasaq p=1,25% alariq, bu iso n=60+k; =80 illik dovrds bir dofd tok-

rarlanir. 60 illik miigsahids sirasint daha 20 il uzadandan sonra molum olmusdur
ki, bu yagint1 dogrudan da 80 ildo on yiiksok olmusdur. Bunu tominat oyrisi do
stibut edir. Azarbaycanin oksar meteoroloji mantoqasi iizra sutkaliq maksimum
yagintilarin tominat oyrilorinin tohlili gdstorir ki, siranin konar hadlorinin geyd
olunan diisturla hesablanmis empirik tominatlar1 secilmis analitik tominat
oyrisina daha yaxin yerlosir.

Yuxarida gostorilon 4 diisturun kdmayilo hesablanmis empirik tominatlar
se¢ilmis analitik tominat oyrilorino daha yaxs1 uygun golir. Montogolorin dor-
diindo do bu diistura asason hesablanmis tominatlar 1 diisturuna nazaron toyin
edilmis tominatlarla miigayisodo analitik tominat oyrilori ilo daha yaxs1 uzlasir-

139



lar. Bu forqi siranin birinci vo ikinci hadlorinin miiqayisesindo daha aydin
gérmok olar.

Todqiqatlar gostormisdir ki, illik sutkaliq maksimum yagintilarin varia-
siya amsallarinin orta qiymeti Boyiik Qafqazin simal-gorq yamacinda 1500 m-
don agagi hiindiirliikdos 0,4 yuxar1 hiindiirliik zonasinda iso 0,36-dir.

Conub yamacinda variasiya amsallarinin orta qiymatlori orazinin qorbin-
dos 0,36, sorqindo i1so 0,44-diir.

Kicik Qafgazin conub yamacinda biitiin hiindiirliik diapazonu ii¢iin varia-
siya omsallarinin orta qiymati 0,41, Kigik Qafgazin Simal yamacinda iso 1500
m-don yuxarida bu komiyyat 0,35, asagida iso 0,39-dur.

Naxg¢ivan MR vo Lonkoran orazisi {iciin variasiya omsallarinin orta
qiymatlari uygun olaraq 0,42 va 0,48 alinib.

Montogpolar {izro hesablanmis 1% tominatl glindolik maksimumlarla mii-
vafiq rayon lizro gobul edilmis qiymotlor osasinda hesablanmis eyni tominatli
maksimum yagintilarin miiqayisosi gostorir ki, hor bir rayon iizro orta xota 15-
20%-don yiiksok deyil. Bu iso rayonlar iizra qobul olunmus hesablama sxemlo-
rinin Oyronilmomis orazilordo 1% tominath giinldolik maksimum yagintilar
hesablamaga imkan verir.
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AHAJIM3 PACIHPEJAEJIEHUA CYTOYHBIX
MAKCHUMAJIBHBIX OCAJIKOB B ABEPBAVJIKAHE

A.P.MATEPPAMOBA
PE3IOME

Ocanku MOTYT OBITH Pa3sHON YCTOWYMBON W PAa3INYHON MHTEHCHUBHOCTH B 3aBUCHMOCTH
oT aTMOC(epHBIX TporeccoB B Azepbaiimkane. Kak ¢u3maeckoe CBOHCTBO BO3IYNTHBIX Macc,
MOCTYMAIOINX B 3Ty 00JIaCTh, PacHpesieNieHne OCAAKOB HaJl TOPHBIM PEYHbIM OacceiHOM,
HaKJIOH CKJIOHA, BBICOTA Ha/l ypOBHEM MOPS B paiiOHE M COCTOSHHUE TIOBEPXHOCTH UMEIOT OUCHb
CJIOKHBIM 3aKOH B 3aBHCHMOCTH OT BO3JEHCTBHS CIOXHBIX (pakTopoB. CyTOUHBIE OCaaKH
XapaKTCpU3yroTCsa UX KOJIUYECTBOM, MNPOAOIKUTECIBHOCTEIO U MHTCHCHUBHOCTLIO. Ot JOXKIU
MOT'YT yNacThb B JOXK/Ib, CHET U CMEIIAaHHOW (opMme.

KiroueBble c¢ji0Ba: CyTOUHBII MakCUMyM OCaJKOB, MaKCUMaJbHBIH TOTOK, JUBEHB,
MHTEHCUBHOCTH OCaJIKOB, 00JIaKa, peYHOH IMOTOK.

ANALYSIS OF DISTRIBUTION OF DAILY MAXIMUM
PRECIPITATION IN AZERBAIJAN

A.RRMAHARRAMOVA
SUMMARY

Rainfall can be of different sustainability and different intensity depending on the
atmospheric processes in Azerbaijan. As a physical property of the air masses entering the
area, the distribution of rainfall over the highland river basin, the slope inclination, the height
above the sea level of the area and the surface condition have a very complex law depending
on the impact of complex factors. Daily precipitation is characterized by its quantity, duration
and intensity. These rains can fall in rain, snow and mixed form.

Key words: daily maximum precipitation, maximum flow, rainfall, precipitation
intensity, clouds, river flow.

Redaksiyaya daxil oldu: 12.04.2017-ci il
Capa imzalandi: 26.03.2017-ci il
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TURIZM MULTIPLIKATORU VASITOSILO iQTISADIYYATA
VO SOSIAL SFERAYA TURIZMIN DOLAYI TOSIRININ
QIYMOTLONDIRILMOSI
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AMEA, akad. H.O.9liyev adina Cografiya Institutu
bsu.edu@gov.az

Moaqals turizm multiplikatoru vasitasila iqtisadiyyata va sosial sferaya turizmin dolayt
tasirinin qiymatlondirilmasina hasr edilmisdir. Magalada turizmlo dolayr alagasi olan va iqti-
sadiyyatin miixtalif sahalorina aid edilon miiassisalor tohlil edilmigdir. Homg¢inin iqtisadiyyatin
digar sahalori va sosial sferaya turizmin dolay tasirinin ug¢ot konsepsiyasinin yaranma §araiti,
turizm multiplikatorunun praktiki shamiyyati, regionlarda turizmdan multiplikativ effekti artir-
magq tigtin nazarda tutulan tadbirlar verilmisdir. Turizmin dolay: tasirinin qiymoatlondirilmasinin
iistiinliiklori gostorilmakla, bu sahanin Umumi Daxili Mahsul va masgullugda pay tohlil edil-
misdir.

Acar sozlor: turizm tosorriifati, multiplikativ effekt, turizm infrastrukturu, turist xorc-
lori, Umumi Daxili Moahsul, moasgulluq.

“Turizm haqqinda” 4 iyun 1999-cu il tarixli Azarbaycan Respublikasinin
Qanunu, “Azorbaycan Respublikasinda 2002-2005-ci illordo turizmin inkisa-
fina dair Dovlot Program1” va “Azarbaycan Respublikasinda 2010-2014-cii il-
lords turizmin inkisafina dair Dévlot Programi”nda 6lkonin turizm potensialin-
dan somorali istifado olunmasi, onun inkisaf istigamotlori miioyyonlosdirilmis-
dir. Dovlot programlarinda qarsiya qoyulmus masololorin turizm mogsodilo
aragdirilmasi 6lkomizds bu istiqgamotds elmi-tadqiqat islorinin aparilmasini te-
lob edir. Bu baximdan turizm multiplikatoru vasitosilo igtisadiyyata vo sosial
sferaya turizmin dolay: tosirinin dyronilmasi lizra tadqiqatlarin aparilmasi mov-
zunun aktualligini artirir.

Turizma dair statistik gostaricilor Azarbaycanda bu sahonin timumi inki-
safin1 gostorir. Belo ki, 6lkomizdo 2015-ci ildo 2010-cu ilo nazoron turizm saho-
sindo foaliyyat gostoron sahibkarliq subyektlori (mehmanxana va turizm agent-
liklori) 4,5%; turizm mogsadilo golon xarici 6lko votondaglarinin sayr 8,5%;
turizm sahosindo birbasa mosgulluq soviyyasi iso 6% artmisdir (codval 1).
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Cadval 1
Azarbaycanda turizm sektoruna dair statistik gostoricilor

illar
2010 2015
Turizm sahasindos foaliyyot gostoran sahibkarliq subyektlori, odod 625 779
- mehmanxana 499 536
- turizm agentliklori 126 243
Turizm magsadila galon xarici dlka vatondaglarinin sayi, mln nafor 1,28 1,92
Turizm sahasinds birbasa masgulluq saviyyasi, min nafor 37 49

Monba: Azarbaycan Respublikast Dovlat Statistika Komitasi

Turizmin iqtisadiyyatdaki ¢okisi artmagqla, bu sektor sosial-igtisadi inki-
safin osas horokotverici qiivvesi hesab edilir. Turizmin tasirinin 3 istiqamoti
movcuddur: turizmin iqtisadiyyata dolay1r vo birbasa tosiri; turizmin mosgul-
luga vo regionlarin sosial-igtisadi inkigafina tasiri; turizmin regionlarin infra-
strukturunun yaradilmas1 va inkisafina tosiri.

Turizm xidmatin spesifik novii kimi iqtisadiyyata vo sosial sferaya bir-
basa vo dolayi tosir gostorir. Turizmin iqtisadiyyata birbasa tosiri biidconin go-
lir hissosina vergi daxilolmalari, eloco do UDM-in formalasmasinda 6ziinii gos-
torir. Turizmin sosial sferaya birbasa tosiri istirahot vo saglamlagdirma va-
sitasilo amak ehtiyatlarinin keyfiyyatinin yiiksaldilmasi, homginin bu sahads is
yerlorinin yaradilmasinin komiyyot gostoricilorindo 6z oksini tapir.

Turizmin dolay: tasiri sosial-iqtisadi mongayino gdro daha genisdir ki,
buna da sobob multiplikator effektidir. Belo ki, xorclor-galirlor zonciri tizro tu-
rizm vasitasilo diger, xiisuson do onunla bagli saholorin inkisafi stimullagir.
Belo saholordo turizm hom iqtisadi, hom do sosial gostoricilorin olave inkisa-
fina sabab olur. Galdiyi yerlorda turistlorin xarclorinin ¢ox va xarclor-galirlor
dovriyyesinin boyiik hocminin olmasi turizmin dolayr (multiplikativ) tosirinin
yiiksokliyi ilo noticolonir.

Turizmin digar sahalor va sosial sferaya dolayi tasirinin qiymaetlondiril-
mosi oldugca miirokkobdir. Belo ki, burada statistik gostoricilor vo osaslandi-
rilmis elmi yanagmalar nazars alinmalidir. Turizm multiplikatoru — miixtalif so-
viyyado digor saholors turizmin dolay1 tosir omsalinin géstoricisidir. Turizmdo
multiplikativ effekt daha qabariq sokilde 6ziinii gostorir ki, bu da turizmin spe-
sifik mongoyi vo “gdzogdriinmoz ixracat” anlayist dasimasi ilo alagodardir [3, s.
138].

Turizmin dolay1 tosirini multiplikator nozoriyyosi vasitosilo qiymaotlon-
dirmok miimkiindiir. Belo giymatlondirma oksor 6lkslordo aparilmagqla, turiz-
min 6lko igtisadiyyatina tosirini hesablamaga, dolay1 vo birbasa tosirin notico-
lorini prognozlasdirmaga, biidconin formalasmasi ii¢lin todiyyo balansinin
giymatlondirilmosindo, idxal-ixrac omoliyyatlarinin optimallagdirilmasinda, tu-
rizma Dovlat dastayi programlarinin hazirlanmasinda, investisiya strategiyasin-
da, turizm infrastrukturunun tokmillogdirilmasindo, turizm ehtiyatlarinin istifa-
dasi vo barpasinda bu gostoricilori nozors almaga imkan verir.
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Turizm tosorriifat1 iqtisadiyyatin miixtolif saholorino aid olan, turistlor
tarafindon birbasa vo dolay1 yolla istehlak olunan mohsul va xidmatlor istehsal
edon miiossiso vo toskilatlarin comidir. Buraya yerlosdirmo (otel vo digor) vo
naqliyyat vasitalori, qida, aylenco, dorketmo, idman obyektlari, turoperator vo
turagent foaliyyeotini hoyata kegiron qurumlar, homginin ekskursiya vo bolodgi-
torclimogi xidmatini toklif edon togkilatlar aiddir.

Turizm multiplikatoru nozoriyyasino miivafiq olaraq, turizm tosorriifa-
tinin infrastruktur obyektlori siyahisina iqgtisadiyyatin digor sahalorine moxsus
bir sira miiossisolori do aid etmok vacibdir. Bu miiossisolorin turizmlo dolay1
olagesi olmagqla, turizm xidmatlorinin istehsali onlarsiz qeyri-miimkiindiir.
M.V.Yefremovaya (2006) goro turizmlo dolay1 alagosi olan miiossisalora bank,
valyutadoyismo mantogalori, sofirlik, konsullug, sigorta sirkstlori, vagzal, aero-
port, avtoservis, avtodayanacaq, yanacaqdoldurma maontogolori, pogt, teleqraf,
telefon, ticarot miiassisalari, suvenir istehsali tizro miiossisalor, miialico miios-
sisolori, reklam agentliyi, informasiya xidmotlori, abidolorin miihafizosi vo
barpasi iizro struktur, polis strukturu, fovqgelads hallar tizra struktur, ekoloji
xidmat aiddir.

1999-cu ildon etibaron Umumdiinya Turizm Toskilati, iqtisadi ©maok-
dashq vo Inkisaf Toskilat1, Diinya Sayahot vo Turizm Surasi, Avropa Ittifagimin
Statistika Bilirosunun miitoxassislori iqtisadiyyatin digor sahoalori vo sosial
sferaya turizmin dolay1 tosirinin ugot konsepsiyasinin hazirlanmasina basla-
migslar. Buna da sobob 1990-1999-cu illords Diinya Soyahot vo Turizm Surast,
Igtisadi Proqnozlarin Oksford Morkozi vo Global Insight sirkotinin nozeri vo
praktiki todqiqatlar1 olmusdur. Todqiqatlar turizm multiplikatorunun praktiki
ohomiyyatini Dominikan Respublikasi timsalinda tosdiglodi. 2000-ci ilds turiz-
min dolay1 tosirinin ugot konsepsiyasi Birlosmis Millotlor Togkilatinin Statis-
tika Komissiyasi torofindon boyanildi. 2001-ci ildo iso “TSA: RMF — turizm
tosarriifatinin komokei hesabinin metodologiyasina dair tokliflor” standarti
hazirlanmisdir [9].

Turizmin dolayr tesirinin qiymatlondirilmasine metodiki yanasmaya
goro, goldiyi yerlords turistlorin xorclori — turizm miiossisalori, nogliyyat sirkot-
lari, ticarat, moisot xidmati va rabito saholorinin, aylonca sferasinin galirlori ki-
mi gobul olunur. Xidmot sferasi iigiin bu golirlor alavo daxilolmalar, investisi-
ya, amok haqqi, slava is yerlorindon ibaratdir. ©lave galirlori miiassise ig¢ilori
mohsul vo xidmatlorin alds edilmasing xarcloyir ki, bu da istehlak mallar1 isteh-
salin1 vo ohaliys xidmat gdstoron pullu sferani (ticarat, naqliyyat, moisot ava-
danliglar1, xidmot, modoniyyat, tohsil, idman, oylonco sonayesi vo s.) stimul-
lagdirir.

Turizmin multiplikativ effekti standartinin ugurla totbiqi bir sira inkisaf
etmis olkolorda: Isvecra, Almaniya, Skandinaviya dévletlori vo s.-do bas verir,
Diinya Soyahot vo Turizm Surasi, Iqtisadi ©mokdashq vo Inkisaf Toskilati
corgivasindo iso digor vo maraq gostoron Slkolors metodiki komok reallasir.
Umumdiinya Turizm Toskilat1 vo Birlosmis Millatlor Toskilatinin Statistika
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Komissiyasinin sonad vo tovsiyoalorino miivafiq olaraq, turizm multiplikatoru
turist xorclori vasitasilo UDM-o tosirdo turizmdon galon igtisadi galirin 8l¢iilmo
mexanizmidir. Miitoxassisloro goro, turizmin multiplikativ effektinin tosiri bu
vo ya digar foaliyyat ndvleri ilo miiqayisade daha shomiyyatlidir va o, iqti-
sadiyyatin 32 sahosinin inkisafinin katalizatoru kimi ¢ixis edir [9].

Hal-hazirda iqtisadiyyatin miixtalif saholori li¢lin multiplikatorun hazir-
lanmasinin bir sira model vo metodlar1 vardir ki, onlar da C.Keyns, P.Samuel-
son, S.Fiser, H.Pyutter, I.Krippendorf, V.Arger, S.Ouen, H.Klement vo digor
xarici 0lko alimlorinin asarlorinds togdim olunmusdur. Son illords bu problema
dair tadqiqatlara Rusiya Federasiyasinda da yer ayrilmisdir. Turizm multipli-
katoru sahosindo elmi aragdirmalarla rus alimlorindon V.A.Kvartalnov (2003),
V.Q.Qulyayev (2003), V.A.Morozov (2004), M.V.Yefremova (2006) vo
digorlori mosgul olurlar.

“Multiplikator” anlayis1 (latin mansali “multiplicator” s6zii — coxaltmaq
demokdir) iqtisadi kateqoriya kimi ilk dofo ingilis iqtisad¢ist Rigcard Kan
torofindon 1931-ci ildo elma gotirilmisdir. Sonradan C.Keyns (1936) “Multipli-
kator effekti” anlayisini dogiglosdirmis vo onun riyazi diisturunu vermisdir
(AD=C+I). Multiplikator nozoriyyssi P.Samuelson, C.Klark, R.Harrod,
H.Hambler, E.Hansen vo digorlorinin elmi islorindo yer alir. XX osrin 70-ci
illorinin avvallarinden multiplikator modeli turizm iqtisadiyyatinda istifads
olunmaga baglanildi. “Keynsian tohlil” c¢or¢ivosindo miiasir iqtisadiyyatda
“Multiplikator doktrinasi” kimi golirlora investisiyanin giiclondirilmis tosiri
basa diisiiliir. Digor sozlorlo multiplikator — investisiyanin movcud yiiksali-
sindo golirin ne¢o dofs artmasini gostoron omsaldir [3, s. 145].

Turizmin spesifik xiisusiyyotlorindon biri kimi multiplikativ effekt,
onun iqtisadiyyatin digor sahoalori — nogliyyat, ticarat, rabito, maisot xidmoti,
istehlak mallar1 istehsali, kand tosarriifatinin inkisafina tosiridir. Turizm multi-
plikatorunun hocmini qiymetlondiron zaman turistlorin asagidaki istiqgamotlor
lizro xorclorini nozora almaq lazimdir: yerlosdirmo; qida (i¢ki do daxil ol-
magqla); noqliyyat xidmati; aylonco; rekreasiya, madoni vo idman foaliyyeti;
alig-veris; isgiizar xidmotlor.

Azorbaycanda 2015-ci ildo 2010-cu ilo nozoron soyahot agentliklori vo
turoperatorlarin aldo etdiyi golir 1,9; bilavasito turizm foaliyyatindon oldo etdi-
yi golir 2,4; mohsul (xidmot) istehsalina ¢okilon xorclor 1,7; bilavasito turizm
foaliyyati lizro ¢okilon xorclor 2,1 dofo artmis, turizm yollayislarinin formalas-
dirtlmasinda konar togkilatlarin gostordiyi xidmatlorin alde edilmasine ¢akilon
xorclor 1so 1,7 dofo azalmisdir. Nogliyyat (1,1 dofd), qida (1,5 dofo) vo viza
(2,1 dofo) xorclori azalmis, yerlosdirmo (1,5 dofo) vo ekskursiya (1,1 dofo)
xorclori 1so artmigdir (codval 2).

145



Cadval 2
Azarbaycanda sayahat agentliklari va turoperatorlarin
galir va xarclori, min manat

illor

2010 2015
Oldo etdiyi golir 19065,3 36482,2
Turizm foaliyyatindon olds etdiyi golir 14755,5 35079,6
Mohsul (xidmat) istehsalina ¢okilon xarclor 17811,3 30811,6
Turizm foaliyyati iizra ¢okilon xarclor 13805,7 29480,0
Turizm yollayislarinin formalagdirilmasinda konar toskilatla-
rin gostordiyi xidmotlorin alds edilmosing ¢akilon xarclor 4531,8 2647,5
- Yerlosdirmo 985,2 1453,0
- Nogliyyat 709,0 634,0
- Qida 551,6 373,0
- Ekskursiya 68,0 74,9
- Viza 114,2 53,9
- Digor 2103,8 58,7

Mbonba: Azarbaycan Respublikasi Dovlot Statistika Komitasi

Diinya Soyahat vo Turizm Surasinin moalumatlarina gore 2015-ci ildo
turizm sektorunun diinya UDM-do iimumi pay1 9,8% (birbasa tosirdo 3%,
dolay1 tosirdo 6,8%), diinya mosgullugunda iso timumi payr 9,5% (birbasa
tosirdo 3,6%, dolay1 tosirdo 5,9%) olmusdur. 2015-ci ildo Azorbaycan iizro
turizm sektorunun UDM-do {imumi pay1 10,5% (birbasa tosirda 2,8%, dolayi
tasirda 7,7%), masgullugda ise timumi pay1 9,5% (birbasa tesirds 2,6%, dolay1
tasirda 6,9%) toskil etmisdir (cadval 3).

Cadval 3

2015-ci il iizra turizmin UDM va moasgulluqda payy, faizlo

UDM-do pay1 Umumi mosgulluqda pay:

birbasa imumi birbasa imumi
Azorbaycan 2,8 10,5 2,6 9,5
Giirciistan 7,1 23,5 5,8 20,1
Tiirkiyo 5,0 12,9 2,3 8,3
fran 2.5 6,7 1,9 5,6
Rusiya 1,5 5,7 1,4 5,2
Diinya iizro 3,0 9,8 3,6 9,5

Moanba: Diinya Soyahot vo Turizm Surasi

Turizmin UDM va mosgulluqda birbasa pay gostaricilorino goro Azor-
baycan diinya iizra orta raqomlordon ciizi forqlonsa do, Giirciistanla ragabato
lizlosir. Turizmin UDM vo mosgulluq iizro birbasa pay géstericilorino géro
Giirclistanda Azarbaycana nazaron miivafiq olaraq 4,3% va 3,2%; iimumi pay
gostaricilorinds iso 13% va 10,6% ¢ox rogom qeydo alinmigdir. Tiirkiyads
Azorbaycanla miiqayisodo UDM iizro birbasa payda 2,2% ¢ox, masgulluqda
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0,3% az, {imumi payda iso UDM iizra 2,4% cox, mosgulluqda 1,2% az gos-
tarici mévcuddur.

Azorbaycanda 2015-ci ildo 2013-cii ilo nozoron turizm {igiin xarakterik
sahoalords calisan is¢ilorin say1 8,5 min nofar; yaradilmis olave dayer 357,1 mln
manat; yaradilan alava doyorin 8lko UDM-do xiisusi ¢okisi 0,9% artmus, turizm
iciin xarakterik saholor iizro qoyulan investisiyalarin hacmi ise 307,1 miln
manat azalmisdir (codval 4).

Cadvel 4
Azarbaycanda turizm iiciin xarakterik sahalar iizra asas gostoricilor
illar
2013 2015
Turizm {igiin xarakterik saholordo ¢alisan is¢ilorin sayi, min nofor 40,9 49,4
Turizm {igiin xarakterik saholordo yaradilmis olavo doyor, mln man 2080,2 24373
Turizm ti¢lin xarakterik saholords yaradilan slave dayerin 6lkenin
UDM-do xiisusi ¢okisi, faizlo 3,6 4,5
Turizm {igiin xarakterik sahalar iizra qoyulan investisiyalar, mln man 1371,0 1063.9

Mbonba: Azarbaycan Respublikas1 Dovlat Statistika Komitosi

Turistlorin ilkin xorclori turizm sferasi miiossisolorindo (yerlosdirmo,
qida, noqliyyat xidmati, ekskursiya, aylonco vo s.) reallagir. Bu miiossisalor
aldig1 golirlori osason investisiya layiholoring, omoyin olavo 6domo fondunun
yaranmasina, turistlorin mamnunlugu {i¢iin mohsul idxalatina, sigorta vo ehtiyat
fondunun y18ilmasina, yerli mohsul vo xidmatlora xarcloyir.

Azarbaycanda 2015-ci ilde 2010-cu il nazoran mehmanxana vo meh-
manxana tipli muossisolorin golirlori 1,7; o ciimlodon némralorin satisindan
daxil olan galir 1,6; ickilor do daxil olmagla qida mahsullarinin satisindan aldo
edilon golir 2,2; digor golirlor 3,0 dofo artmig, miialico-saglamliq xarakterli
xidmatlordan alds olunan galir ise 3,1 dofs azalmisdir. 2015-ci ilde 2010-cu ils
nozoron mehmanxana vo mehmanxana tipli miiossisolorin xorclori 1,9; o clim-
ladon avadanliq va inventarlarin alde olunmasi xarclori 1,2; ickilorin vo yemok-
lorin hazirlanmasi {i¢lin aliman mallara ¢okilon xorclor 2,6; biitiin név yanacaq
va enerji xorclori 4,6; suyun alinmasina ¢okilon xorclor 2,4; icaro 6domaolori
3,7; amok haqqi xorclori 3,0; biitlin nov sosial sigortalar iizro ayirmalar 4,0;
digor xorclor 1,8 dofo artmis, osas fondlarin amortizasiyasi 1,7; osas vasaitlorin
cari tomirina sarf olunan xarclar iso 1,8 dofo azalmisdir. Mehmanxana vo meh-
manxana tipli miiassisalorin 2010-cu ilds galirleri xorclorindon 18008,9 manat,
2015-ci ildo iso 11324,3 manat ¢ox olmusdur (codval 5).
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Cadval 5
Azarbaycanda mehmanxana vo mehmanxana tipli miiassisalorin
galir va xarclori, manat

illor
2010 2015

Miiossisalorin goalirlori 105888.,8 183055,1
o ciimladon
- ndmrolorin satigindan daxil olan golir 71676,0 115921,9
- i¢kilor do daxil olmagla qida mohsullarinin satisindan aldo

edilon golir 19505,0 43521,3
- miialico-saglamliq xarakterli xidmotlordon aldo olunan golir 7701,5 2509,2
- digor golirlor 7006,3 21102,7
Miiassisalorin xarclori 87879,9 171730,8
o climlodon
- avadanliq vo inventarlarin aldo olunmasi xarclori 4203,2 4906,8
- ickilorin vo yemoklorin hazirlanmasi {igiin alinan mallara

¢akilan xarclor 10320,1 27149,0
- biitlin név yanacaq va enerji xarclori 2504,2 11584.,0
- suyun alinmasina ¢okilon xarclor 517,2 1253,6
- osas fondlarin amortizasiyasi 19522.,0 11701,7
- icara 6domolori 655,1 2410,8
- omak haqqi xarclori 17344.,5 52353.,4
- biitiin ndv sosial sigortalar {izro ayirmalar 2886,2 11564.,4
- 9sas vasaitlarin cari tomirina sarf olunan xarclar 4406,9 24472
- digor xorclor 25520,5 46359,9

Moanba: Azaorbaycan Respublikasi Dovlot Statistika Komitosi

Turizm tosorriifati regionlarda ohalinin golirlerini artirir, yeni is yerlori
yaradir, turizm xidmotlori istehsal edon saholorin inkisafini sortlondirir, turizm
morkozlorindo sosial vo istehsal infrastrukturunu inkisaf etdirir, Olkonin
bilidcasino valyuta daxilolmalarini yiiksoldir. Turizm tosorriifati nohong sonaye
markazlari vo qovsaqlarindan kenarda yerlogon vo o gqodor do zongin ehtiyatlara
malik olmayan regionlarin intensiv sosial-igtisadi inkisafin1 sortlondiron saho
kimi qiymetlondirilir. Bazi regionlarda iqtisadiyyatda aparict movqedo duran
vo miistoqil saho kimi forqlonon turizm, soyahot orzindo turistlor torofindon
istehlak olunan xidmatlarin bdyiik hacmini toqdim edir.

Turizmin inkisaf perspektivlori omok ehtiyatlarindan asili oldugundan,
turizm tosorriifatinin orazi togkili omok ehtiyatlarinin komiyyat vo keyfiyyot
gostaricisi ilo miioyyan olunur. Qonaqparvarlik bacariqglar1 etnik oanono osasin-
da formalagsa da, burada asas amil kimi turistlorin qobulu ils slagali peso va ix-
tisaslarin hazirlanmasi sistemi ¢ixis edir. Turizm sahosinin inkisafi yerli ohali-
nin mosgulluq probleminin, o climlodon qadin magsullugunun halline kémok
edir.

Hor hans1 bir region ii¢iin turizm multiplikatoru — onun igtisadiyyati vo
sosial sferasinda turistlorin xorclorindon asili olaraq golirlorin artim omsalidir.
Regionda turizmdon multiplikativ effekti artirmaq {igiin orazinin cazibadar
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turizm imici; effektiv reklam strategiyasi; inkisaf edon turizm infrastrukturu vo
tosarriifaty; yiiksokattraktiv, olcatan vo ekoloji cohatdon tomiz turizm ehtiyat-
lar1; inkisaf edon istehlak sferasi; yliksokixtisasli kadrlar; turistlorin goldiyi
yerlorda tohliikasizliyin yiiksok soviyyesi; diisliniilmiis qiymot siyasoti; Dovlot
soviyyasinds turizmin dostoklonmaosi lazimdir.

Yuxarida qeyd etdiklorimizi timumilosdirarak, turizm multiplikatoru

vasitosilo iqtisadiyyata vo sosial sferaya turizmin dolay1 tosirinin giymotlon-
dirilmasina dair agagidaki noticalora golmisik:

[y

o

*®

turizmin digor saholor vo sosial sferaya dolay1 tosirinin qiymatlondirilmaosi
miirokkob olmagla, statistik gostoricilor vo osaslandirilmig elmi yanasmalar
tolob edir;

goldiyi yerlordo turistlorin xorclori — turizm miiossisalori, nogliyyat sirkot-
lori, ticarat, maigot xidmati vo rabito saholorinin, oylonca sferasinin golirlori
kimi gabul olunur;

goldiyi yerlords turistlorin xarclorinin ¢ox vo xarclor-golirlor dovriyyasinin
bdyiik hocminin olmasi turizmin dolayr (multiplikativ) tesirinin yiiksokliyi
ilo naticalonir;

Azorbaycanda turizm multiplikatoru vasitesilo iqtisadiyyata va sosial sfe-
raya turizmin dolay1 tosirinin gqiymoatlondirilmasi geyri-qonaotboxsdir ki, bu
da turizm statistikasinin tokmillogmis saviyyads olmamasi ilo slagadardir;
Azorbaycanda turistlorin ilkin xorclori turizm sferasit miiossisolorindon yal-
niz yerlagdirma obyektlorindo qeyds alindigindan, naqliyyat xidmati, eks-
kursiya, aylonca vo s. miiassisalorin gostaricilori mohduddur;

Azorbaycanda mehmanxana vo mehmanxana tipli miiessisalorin 2010-cu
ildo golirlori xorclorindon 18008,9 manat, 2015-ci ildo iso 11324,3 manat
¢ox olmusdur;

Azaorbaycanda 2015-ci ildo 2013-cii ilo nozoron turizm {i¢iin xarakterik saho-
lards ¢alisan is¢ilorin say1 8,5 min nafor; yaradilmis slava doyar 357,1 min
manat; yaradilan olava doyarin 6lko UDM-da xiisusi ¢okisi 0,9% artmisdir.
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OIIEHKA KOCBEHHOI'O BJIMSAHUA TYPU3MA HA SKOHOMUKY U
COIUAJIBHYIO COEPY TYPUCTUYECKUM MYJIbTUIINIMKATOPOM

I''P.ATAKUIINEBA
PE3IOME

Craths TIOCBSIIIIEHA OILIEHKE KOCBEHHOTO BIHMSHUS TypH3Ma Ha SKOHOMHKY M COL[MANb-
HyI0 cepy TYpPUCTHUECKHM MYNbTHIUIMKATOPOM. B cTaThe maH aHamM3 NpeanpuaTHsIM pa3HbIX
oTpaciedl SKOHOMHUKH, HMEIOIINM KOCBEHHOE BJIMSHHUE HA TYypU3M. A TakXe pacCMOTpPEHBI
YCIIOBHSI BOBHUKHOBEHHSI YYETHON KOHILEMIMH KOCBEHHOTO BIMSHUS TypuU3Ma Ha JIpYyrue oT-
paciu SKOHOMHUKH M COLMAIBHOM cdepbl, MpakTHYecKoe 3HaAYSHUE TYPHUCTHUECKOTO MYJIBTH-
IUTMKATOpa, MPOBOANMBIE MEPHI JUIsl YBEJIMUESHUSI MYJIbTHIUIMKATUBHOTO 3 dekTa oT Typusma B
peruonax. Hapsny ¢ BbleIeHUEM IIPEUMYILECTBA OLICHKY KOCBEHHOT'O BIMSIHUE TypU3Ma, JaHa
noust atoit cepsl B BanoBom Buytpennem [Iponykre u 3aHITOCTH.

KioueBble ¢j10Ba: TYpUCTHYECKOE XO3SMCTBO, MyJIbTHIUINKATHBHBIN 3(EKT, Typuc-

THYecKasg MHPPACTPYKTypa, TypUCTHUECKHE pacxozbl, Bamosoit Buyrpennnit [Ipoxykr, 3ans-
TOCTb.

ASSESSMENT OF INDIRECT IMPACT OF TOURISM ON ECONOMY
AND SOCIAL SPHERE THROUGH THE TOURISM MULTIPLIER

G.R.AGAKISHIYEVA
SUMMARY

The article is devoted to an assessment of indirect impact of tourism on the economy
and the sociaal sphere through tourism multiplier. The enterprises related to various sectors of
the economy and to tourism have been indirectly analyzed in the article. Also, the measures to
increase the multiplicative effect of tourism in the regions, conditions of creation of the
accounting concept of indirect impact of tourism to other sectors of economy and social sphere,
practical importance of tourism multiplier have been provided. Indicating the advantages of
assessment, the indirect impact of tourism, gross domestic product of this field and share of
employment are analyzed in the article.

Key words: tourism economy, multiplicative effect, tourism infrastructure, tourism
expenses, Gross Domestic Product, employment
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Moaqaladas turizmin iqtisadi somaraliliyi va turizm bazarinda talob va taklifs tosir edon
amilloro nazori cohatdon yanasiimaqla Azorbaycan Respublikasinda turizm bazart tahlil
edilmisdir. Azarbaycanda galma va getma turizm bazarina tasir edon siyasi, iqtisadi, sosial,
texnoloji va atraf miihit amillori dyronilmis va bu sahada qarsiya ¢ixan problemlarin halli
yollart toklif edilmigdir. Turizm bazarimin miiasir vaziyyatinin tahlili ilo yanasi, galocayi barada
prognozlar da maqalada yer alir.

Acar sozlar: makro faktorlar, turizm bazari, talab va toklif.

Turizmin ve xiisusilo do golmo turizminin 6lks iqtisadiyyatina verdiyi
iqtisadi somoaroni qiymatlondirmok mogsadils ilk ndvbado onun multiplikasiya
effektini qeyd etmok lazimdir. Bels ki, turizmin iqtisadiyyata birbasa vo dolay1
tosiri vardir (Bilalov vo Giilaliyev, 2015). Bozi odobiyyatlarda iso turizmin
“direkt” (birbasa) vo “indirekt” (dolay1) tosirlori ilo yanast “indyusd” (sobob
olan) tosirlori do gostorilir. Turistlorin bilavasito turizm vo iaso obyektlorindo
(mehmanxana, agentliklor, restoranlar vo s.) xorcladiklori vosait bu sektorun
0lko igtisadiyyatina gdstordiyi birbasa tosir kimi gobul edilir. Turistlorin homin
miiossisalordo xorclodiklori vosait digor miiossisolor torofindon do xorclonir.
Masolon, mehmanxanalar orzaq mohsullari, elektrotexnika, kargilizarliq, tikinti
va s. kimi miixtalif sahalords faaliyyot gostoron miiassisalordon mohsul alir vo
onlarin xidmatlorindon istifado edirlor. Turizm miiossisalori, hom do onlarin
mohsul aldig1 vo xidmaotlorindon istifado etdiyi miiassisolordo is¢iloro omok
haqq1 da ilkin olaraq turistin xorclodiyi vosaitdon ddonilir. Bu saholordo ¢alisan
is¢ilor iso 6z ndvbesinda aldiglart amok haqqini iqtisadiyyatin forqli sahals-
rindo xorcloyir. Sorf olunan bu vosait do “indyusd”, yoni sobab tosir hesab
edilir. Qeyd etdiyimiz 3 ndv xorclordon yalniz “direkt” xorclor biitiin statistik
molumatlarda vo {imumdaxili mohsulun (UDM) hesablanmasinda nazara alinr.
Lakin “indirekt” vo “indyusd” tosirlor UDM-da digor sahalorin paymnda gosto-
rilir vo gizli qalir. Mohz turizmin multiplikasiya effekti hesablandiqgda golmo
turizminin 6lks iqtisadiyyatina tosirinin hocminin somaraliliyi aydin nozors
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carpir. Belo ki, UTT-nin hesablanmarina gérs “indirekt” vo “indyusd” xarclorin
hacminin comi “direkt” xarclora barabar olur.

Turizm bazarinda tolob vo toklif, onlara tosir edon amillorin dyronilmosi
bazarin real vaziyyastinin elmi tohliline imkan yaradir. Malumdur ki, turizm va
soyahoto, istirahoto olan ehtiyac tolobin bir ndvidiir. Biitiin iqtisadi miinasi-
batlor vo marketing do moahz tolob — toklif uygunlugu tizerinde qurulur. Hall va
Page (2002) geyd edirlor ki, turizm destinasiyalarinin inkisaf etmosi sobabini
aragdirmagin baslangici turizmdo tolobi basa diismokdir. Homg¢inin Song vo
Witt (2000) do todqiqatlarinda turizm biznesino yonoaldilon biitiin foaliyyotlorin
vo qorarlarin asasinda mohz tolabin durdugunu sdyloyir. Bazar iqtisadiyyati
miihitindo ugurlu biznes foaliyyati bazarin toloblorino uygun sokildo qurul-
malidir (Soltanova, 2015).

Tolob vo toklif mOvzusunda bir sira todqiqatlar aparilmis vo elmi
magqalalor yazilmigdir. Onlarda bazarin formalagma mexanizmlori toklif olun-
musdur. Umumiyyetla, turizm bazarinda talab va toklifa tasir edon makro vo
mikro amillari ayirirlar. Toqdim olunan moqalada garb tadqiqatgilarinin on gox
gobul etdiyi makro amillordon bohs edilir. Onu da qeyd etmok lazimdir ki,
makro amiller onlarin yaratdigi miihits turizm miassiselorin tosir gostora bil-
madiyi amillordir. Mohz bu sobobdon miisssisalor yalniz 6z marketing, menec-
ment, qiymat vo digar sahads strategiyalarini siirotlo PESTLE amillorin yarat-
dig1 miihito uygun doyismolidirlor. Magalods Azarbaycanin turizm bazarinin
miiasir voziyyatini PESTLE amillors uygun tohlil etmoayi mogsadouygun hesab
etmisik (sokil 1).

Iqtisadi

Turizm bazan
Sosial

Talob- toklif
miinasibatlori

Texnoloj

Sak. 1. Turizm bazarini shats edon makro amillor.
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PESTLE tohlil siyasi (yoni P — Political) amillorin aragdirilmasi ilo
baslayir. Turizm industriyasi ¢ox hassas bir sahadir vo 6lkonin daxili, homginin
xarici siyasotindon olduqca asilidir. Regionda bas veron hor hansi bir geyri-
stabillik, miiharibo va terror hoyoacani, 6lkodaxili vo ddvlotlorarast miinaqiso,
millotlorarast miinaqiso vo s. kimi amillor turizmin inkisafi qarsisinda duran
manealordir. Son zamanlarda Tiirkiys ilo Rusiya arasindaki miinasibatlords
yaranmis “soyuqlugun” turizm bazarina tosirsiz 6tiismodiyi molumdur. Belo ki,
2 6lko arasindaki “soyuq” miinasibat rusiyali turistlorin ciddi sokilds Tiirkiyada
istirahotdon “iliz ¢evirmosing™ gotirib ¢ixarmisdir.

Tiirkiyonin golma turizminds Rusiyanin paymnin yiiksok oldugunu
nozora alsaq, 6lkodo golmo turizmi ilo mosgul olan sirkotlorin vo multipli-
fikasiya effekti naticosindo rus turistlordon dolayisi ilo golir gdtiiron biitiin
sirkatlorin boyiik bir zorba aldigini tosovviir etmok miimkiindiir. Onu da qeyd
edak ki, rusiyali turistlorin 2014 va 2015-ci illorde Azaerbaycana istirahat mag-
sadilo soforlori artmisdir. Demoli, dovlotlorarast siyasi miinasibatlor 6lkonin
turizm bazar1 {i¢iin 6nomli amildir.

Turizm bazarim1 ohato edon ikinci amil iqtisadi (yoni E - Economic)
amillordir. Iqtisadi amillor sirasinda 6lkonin igtisadiyyatinin stabilliyi, iqtisadi
inkisaf, istehlak¢1 etimadi, milli valyutanin stabilliyi vo onun doyori, bohran,
inflyasiya, deflyasiya vo s. kimi makro iqtisadi amillor durur. Azsrbaycanda
son zamanlar devalvasiya, inflyasiya vo iqtisadi geyri-stabillik vo bohran kimi
onomli amillor 6ziinii gostorir. Bu amillorin 6lkomizin turizm bazarina neco
tosir etdiyi vo edocoyi barados daha otrafli tohlil asagida gqeyd olunacaqdir.

PESTLE tohlil S-Sosial amillorin tohlili ilo davam edir. Hor bir 6lkado
turizm bazarinda tolob vo toklif bu 6lkodoki moévcud demogqrafik, madoni vo s.
kimi sosial amillorden ciddi sokildo asilidir. Hoayat torzinin, sosial adatlorin
doyismoasi vo s. amillari do ciddi izlomok lazimdir. Masalon, gorb 6lkalorindo
on golirli turizm ndvlerindon biri olan yaglilara yonsldilon turizm sorq 6lke-
lorindo, homginin respublikamizda inkisaf etmomisdir. Bunun osas sobablo-
rindon biri kimi qorbds yasindan asili olmayaraq sosial verdislorin osasen
fordilik iizorindo qurulmasi gostorilo bilor. Qorbdo yashlar osason ovladla-
rindan ayr1 yasayir va 6z hoyatlar1 barade 6zlori qorar verirlor. Eloca da sofor
etmok, gozmok vo s. barodo qorarlar1 da 6zlori verir. Bozilori evlorini satir,
digorlori gonast etdiklori vosait hesabina turizm soforlorino ¢ixir. Onlar
yasadiglar1 6lko ilo six bagli olmaq mocburiyyatindo qalmir. Lakin sorq
comiyyetinds insanlar miioyyan yasdan sonra da 6z 6vladlar1 vo ya yaxinlari ilo
yasayir, 6zlorini bir név onlarin “6hdasing” verirlor. Soforloro do ev sahibi ilo
(osason dvlad) birgo gedirlor. Hoyat torzlori ciddi monada onlardan asilidir. Bu
sobobdon do belo comiyyotdo yaghlar iiglin ayrica turproqramlara, reklam
bukletloring vo s. nadir hallarda rast golmak olur. Lakin bu kimi meyllor daim
doyisir. Dayison meyillori ilk gbron vo onlar1 ugurlu sokilds totbiq edon bazar
“oyungular1” da daim qazanirlar.

T- Technological dedikdo texnoloji miihitdo bas veron doyisikliklor
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nozordo tutulur. Belo doyisiklikloro misallar ¢oxdur. Belo ki, elm vo texnika
sahasinda bag veran bir sira yeniliklori bazarda totbiq etmok noeinki yaxsidir,
sadoco olaraq labiiddiir. Bir ne¢o on il avval elektron bilet anlayisina nadir
hallarda rast galmak olardi. Hazirda iso avia biletlorin 98%-i elektron formada
kosilir. Tobiidir ki, bu yeniliyi totbiq etmoyon turizm sirkoti isloyo bilmoz.
Glinlimiizds restoranlar, otellor va digar turizm miisssisalari do foaliyyatlorinin
rahat, doqiq vo keyfiyyatli olmasi iiclin bu sahodo yazilmis bir sira xiisusi
proqramlardan istifado edirlor. Toassiiflo qeyd etmaliyik ki, 6lkamizds turizm
xidmot sektoru bu yeniliklori izlomokdo longiyir. Lakin turizm bazar1 bu
yeniliklori daim izlomali va raqiblerindon geri galmamalidir.

L-Legal amillor dedikdo, ganunvericilikdo bas veran doyisikliklor, vergi
qanunvericiliyi, lisenziya qanunlar1 vo digor zaoruri qanunlar nozaords tutulur.
Belo ki, golirli olmas1 ehtimal olunan turizmin bir sira novlori 6lkonin noinki
sosial-madoni miihitine, ham da birbasa qanunvericiliyine zidd ola bilor. Buna
misal olaraq, Iran Islam Respublikasinda ¢imorlik turizmini gostora bilorik.
Belos ki, bir qayda olaraq kisi vo qadinlarin eyni ¢imarlikds istirahati yasaqdir
vo Olkods kisi vo gadin ¢irmorliklori tocrid halda foaliyyat gostorir. Bu, bir
torofdon Olkoye ailovi gokildo ¢imorliys golmok istayonlor qarsisinda manes
olsa da, digor torofdon, qonsu dovlotlordon “halal turizm” hovaskarlarinin
6lkaya calb edilmasi demakdir. Qanunvericilik soviyyosinda olan amillor do,
digor makro amillor kimi, bazarin uygunlasmali oldugu amillor sirasindadir.

Nohayot, PESTLE tohlilds otraf miihitlo (yoni E — Environmental) baglh
olan amillor ¢ox Onomlidir. Bu amilloro tobiotlo bagli qanunvericilik, milli
parklar vo qoruqlara, yasaqliqlara ziyarat qaydalari, iqlim, landsaft vo diger
tobii amillordo bas veran doyisiklor vo s. aiddir. Giiniimiizdo hotta tobii fola-
katlor belo turizm “obekti” mogsadils istifads etmok olur. Masalon, Islandiyada
2010-cu illorde bas veran vulkan pliskiirmosi turizm sahosindo boyiik maraga
sobab oldu. Digor misal kimi tobii folakot naticasinds yaranmis GOygolii
gostormok olar. Tabiotin incisi sayilan GOygol vo onun otrafinda yaradilmig
milli park fiisunkar turizm obyektidir vo turistlor bu parkda miioyyon marsrut-
lar {izro horokot edo bilor. Ofsuslar olsun ki, oksor hallarda tobii doyisikliklor vo
folakatlor turizma va digor sahalore monfi tasir gostarir.

Azorbaycanda turizmin miiasir voziyyati

Beynolxalq turizmin golme vo getma turizmine ayrilmast moalumdur.
Olko iqtisadiyyat1 {iciin iso golmo turizmi vo homginin daxili turizm daha
faydalidir. Ciinki mohz galma turizmi zamani 61ks iqgtisadiyyatina valyuta daxil
olur vo getmoado iso valyuta 6lkodon ¢ixarilir. Azorbaycanda turizmin Dovlot
Statistika Komitosinin molumatina osason, Azorbaycana 2015-ci ildo 2,2
mln. nofor xarici votondas turizm mogsadilo soyahot etdiyi halda, respublika-
mizdan xarici Olkolora sofor edonlorin say1 3,3 mln. toskil etmisdir (sokil 2).
Uygun olaraq, xarici vatondaglar 6lkomizdo turizm mogsadilo 1,28 mlrd. manat
xorclodiklori halda, 6lko votondaslart xarici 6lkolords turizm moqgsadilo 1,88
mlrd. manat vosait xorclomiglor (Azorbaycan Respublikasi Dovlot Statistika
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Komitoasi, 2015).

Azorbaycanin turizm bazarmin tohlili 6lkads foaliyyat gdstoren turizm
sirkotlorinin oksoriyyatinin getmo turizmi ilo mosgul oldugunu siibut edir.
Golmo turizmi ilo mosgul olan sirkotlor iso azliq toskil edir. Belo ki,
Azorbaycan Madoniyyat vo Turizm Nazirliyindon aldigimiz molumata osason,
Olkodoki turizm sirkotlorinin 70 % -don c¢oxu getma turizmi {izro
ixtisaslasmigdir. Xatirladaq ki, turizm sirkotlorinin say1 243-dir (2014-cii il).
Buna sobab olaraq bozi ekspertlor vo bir sira turizm sirkotlori daxili turizmdo
olan giymot vo keyfiyyst uygunsuzlugunu vo Azorbaycanin bu qiymotlorlo
digor destinasiyalarla rogabat apara bilmomosini gostarirlor. Ozal sektor rosmi
qurumlar1 glinahlandirir; dovlot iso 6zal sektorun foaliyystino miidaxilo etmok
solahiyyetinin olmadigini bildirir.
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2500 1400
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500 - 200
0
0 - Galen Gedoen
Galan Gedan turistlarin turistlarin
turistlerin sayl turistlerin sayi turizm xarclari turizm xarclori
(min naferla)  (min nafarla) (mIn manatla) (mIn manatla)

Sok. 2. Azorbaycana golmo vo getmo turizmi-  Sok. 3. Azorbaycana golon vo gedon turistlo-
nin dinamikas1 (2015 —ci il). rin turizm magsadilo xarclori (2015-ci il).

Golmo turizmindoki mévcud voziyyoti daha aydin tohlil etmok tigiin
turistlorin hanst mogsadlo Azorbaycana golmolorino nozor salaq (sokil 4).
Aragdirmalardan molum olur ki, Azorbaycana golon turistlor asason istirahot
(33%); qohumlari ziyarat (31%); v biznes (31%) magsadils galirlor.

Aydin masaladir ki, no qgohumlara ziyaratds, no do biznes turizmindo
turistlorin 6lkoya colb olunmasi baximindan turizm sirkatlori, demok olar ki, rol
oynamir. Digor mogsadlorlo 6lkoyo golon turistlorin bura golmosindo turizm
sirkatlorinin no qadar pay sahibi olmasi isa miibahisoli masaladir. Aragdirmalar
siibut edir ki, turizm sirkotlorinin golmo turizmino verdiklori dostok he¢ do
tirokagan deyil. Getmo turizmino goldikde is9, devalvasiya dovriine qader bu
sahodo calisan turizm sirkotlorinin foaliyysti olduqgca ugurlu idi. Lakin
devalvasiyadan sonra hom getmo, hom golmo vo hotta daxili turizmds do ciddi
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doyisikliklor ii¢lin miihit yarandi. Dayison meyillorin turizm bazarinin PESTLE
amillorlo tohlilinin aparilmasi magsodouygundur.
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digar turizm maqgsadi

Sok. 4. Moagsadine gora golma turizmi

Azorbaycanin turizm bazarindaki miiasir voziyyato siyasi amilin tosiri
danilmazdir. Burada ssas iki amil vurgulayaq. Birincisi, 2016-c1 ilin aprelindo
bas vermis vo diinyada 3 giinlilk miiharibo kimi taninan cobha xottindoki son
gorginliklordir. Istonilon miiharibo vo gorginlik turizm bazarma monfi tosir
etdiyi kimi biitdvlikkde 6lke turizmins tasirsiz 6tiiso bilmozdi. Digor torofdon,
Qarabag problemi artiq neco ildir ki, diinyada taninir. Yoni Qarabag miinaqi-
sosi 0z-0zlllylinds Azaorbaycanin turizmine yalniz 2016-c1 ildo yox, 25 ilden
artigdir ki, monfi tosir gostorir. Bu baximdan iddia eds bilorik ki, sonuncu
gorginliyin 6lko turizmine monfi tesiri olsa da, bu falaketli hadds ¢atmayacagq.
Olavo olaraq bir sira beynolxalq yarislarin 6lkodo rahathigla kegirilmosi do
turistlorde giivon vo rahatliq yaradan amillordondir. ikincisi, regiondak1 Rusiya
— Tiirkiyo miinaqisosidir. Belo ki, 2015-ci ilin sonlarina dogru bu miinaqiso
siddatlondi vo 2016-c1 ilin avvalindon har iki torofdon garsiliglt bir ne¢o ciddi
sanksiya ilo yadda qaldi. Turizm bazar1 baximindan osas zorbo Tiirkiyonin
golma turizmina doydi. Rusiyanin getmo turizm bazari ise Tiirkiyays alternativ
bazarlarin axtarigina bagladi. Hor hansi bir miinaqiso xos hal olmasa da, ob-
yektiv sokilde turizm bazarlarini qiymotlondirsak, gorarik ki, Azarbaycan bu
alternativ bazarlardan biridir ki, golmo turizmi ilo mosgul olan sirkotlor mobil
siirotdo Rusiyanin getmo turizm sirkotlori ilo olagolori genislondirmalidirlor.
Digor torofdon do, Rusiyaya getmok istoyon Tiirkiyo votondaslart iigilin
Azorbaycan alternativ destinasiya ola bilar.

Iqtisadi baximdan, son zamanlar Azorbaycanin igtisadiyyatina an ciddi
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zarbo neftin qiymotinin asagi diismosi vo 6zii ilo bir sira ciddi iqgtisadi prob-
lemlar yaratmasi oldu. Azarbaycan manatinin devalvasiyasinin bu problemlorin
basinda durdugunu desok, yanilmariq. Belo ki, devalvasiya 6zii ilo birlikdo
oksaor saholords inflyasiya, iqtisadi gorginlik vo giivensizlik, bohran vo s.
problemlor gotirdi. Bu prosesin biitdvliikdo 6lko iqtisadiyyatina manfi tosir et-
masing baxmayaraq, turizm sektorunda vaziyyot bir qader forqlidir. Deval-
vasiyadan sonra turizm bazarinda osas zorbo getmo turizm sirkotlorino doyir.
Belo ki, getmo turizm paketlorinin maya doyori ABS dollar ilo vo satis
giymotlori manatla olduguna goro qiymatlor birbasa yiiksalir. Qeyd etdiyimiz
kimi turizm, soyahot vo rekreasiya bir ehtiyacdir, lakin yemoays vo geyimo du-
yulan ehtiyacdan asagi soviyyado duyulan bir ehtiyacdir. Son 2 ildoki igtisadi
voziyyati do nozors alsaq insanlar bu ehtiyaclarini 6doyib-6domomok barads
ciddi diisiinacok, daha uygun paketlor axtarisinda olacaglar. Bununla da isti-
rahot vo soyahats tolob tamamilo dayisocok. Votondasin xaricde soyahato xarc-
lomali oldugu vosait toxminon 1 il ovval xorclodiyi vaosaito nisbotdo orta he-
sabla 2 dofs artib. Buna gore do, yay totilini xarici 6lkade kecirmoyi planlas-
diran votondaglarin xeyli hissosi bunun ovozindo daxili bazara yonolocok.
Getmo turizmi ilo mosgul olan turizm sirkotlorinin ciddi zoror gdrocoyi do
ehtimal olunur. Bununla belo, yerli mozonnonin ABS dollarina nisbotds ciddi
doyar itirdiyi 6lke yalmiz Azarbaycan deyil. Beloliklo do, alternativ strategiya
bu kimi xarici Olkolors istigamotlonmok vo daha 6nomli daxili turizmin
inkisafina yonoslmok turizm sirkatlori iiclin moagsadouygun olardi.

Golmo turizmini inkisaf etdirmis sirkotloro goldikdo, onlar hom o6lko
iqtisadiyyati, ham do 6zlori liglin ¢ox sorfali is goriirlor vo manatin deval-
vasiyasindan, oksino, yararlana da bilorlor. Belo ki, xarici turistlorin soyahot
etmak iiclin nozords tutduglart mableg Azarbaycan manati ilo miiqayisods daha
qiivvatli olacaq vo bu vosaito daha ¢ox turizm xidmoti oldo etmok imkanlari
yaradacaqdir. Novruz bayrami arofosindo 6lkoys golon Iranli turistlorin vo
timumiyyatlo, son aylarda orob turistlorin sayindaki yiiksolisi miisahido etmok
olar. Bu mosoloda dovlatin 6hdasine diison yiik ise xidmatlorin qiymatinin siini
galdirilmasinin garsisim1 almaq, dovlot orqanlariin bir-biri ilo sistemli sokildo
islorin qurulmasini tomin etmok vo sahibkarliq tosobbiisiinii rekreasiya poten-
sial1 olan bolgolorde yasayan insanlarda qaldirmaqdan ibaradir. Beloliklo, 6lko
iqtisadiyyat1 liglin daxili turizm vo golmo turizminin getms turizmindon daha
onomli oldugunu nozoro alsaq, son iqtisadi doyisikliklorin turizm bazarina
tasirsiz Otiismadiyini deya bilarik.

Sosial amilo goldikds iso, bas veron bu son dovrlordo 6lkodo sosial
miihitds iqtisadi veziyyetlo bagli yaranan doyisiklorls izah olunmalidir. Bu
doyisikliklorin miimkiin naticolori iso yuxarida qeyd edilmisdir. Belo ki, ciddi
vasait xarclomokdon ehtiyat edon vatondaglarin 6z turizm va rekreasiyaya olan
ehtiyaclarini daxili turizmin hesabina 6doyacoklori gozlonilondir.

Texnoloji mithitdo daim stiratli inkisaf bas verso do, hazirda golmo vo
getmo turizmino ciddi tosir edocok texnoloji doyisikliklor miisahido edilmo-
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misdir.

Son iqtisadi proseslorin 6lkoni ciddi bohrana salmamasi {igiin qanun-
vericilikdo vo daxili siyasotdo do ciddi doyisiklor bas verdi. Belo ki, inhisargiliq
oleyhino ciddi addimlar atildi vo bir sira ddvlet orqanlarma vo hokumaot
miiossisaloring illik yoxlamalar1 dayandirmaq gostorisi verildi. ©lavo olaraq,
bir sira saholordo vo o ciimlodon turizmdo sahibkarliq foaliyystilo mosgul
olmagq tigiin lisenziya haqqi da logv edildi. Bunun iqtisadi gorginlikdon ¢otin
vaziyyata diison sahibkarlara dostok vermasilo yanasi, yeni sahibkarlarin ortaya
¢ixmasina vo turizm foaliyyati ilo mosgul olmasina stimul veracoyi gozlonilir.

Sonda, otraf miihiti tohlil edorkon bas vermis osas doyisikliklordon biri
do Goygol milli parkinin turistlorin istifadosine verilmosi oldu. Olbatto, bunun
tobiot vo otraf miihito monfi tosiri olmasi gozlenilon haldir, lakin iqtisadi
baximdan bu turizm sirkotlori iigclin daha yeni vo ¢ox 6nomli bir daxili turizm
destinasiyasinin yaranmasi demokdir.

Belolikla, son dovrlordo 6lkonin turizm bazarina tosir edocok ciddi
makro doyisikliklor bas vermisdir. Bunlardan on 6nomlisi iqtisadi doyisiklikdir
ki, bu da timumi halda va qisa zaman ¢orgivasindo baxildigda turizm biznesinin
bir sira saholorine vo biitovliikds 6lks iqtisadiyyatina ciddi zorbs vuracaq vo bu
danilmazdir. Standart paketlor satmaga davam etmok istoyon sirkotlorin bir
necosi iflasa ugrayacaq vo ya ciddi itkilorls iizlogocoklor. Lakin turizm bazarina
uzunmiiddatli tosirlor cohotdon yanasildigda dovlotin vo turizm sektorunun
birgo foaliyyoti naticesinds turizm iqtisadiyyatini nainki gorgin vaziyyastden
cixartmaq, hotta ciddi inkisaf etdirmok imkani da oldo etmok miimkiin
olacaqdir.
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AHAJIN3 COBPEMEHHOI'O COCTOAHUA
TYPUCTCKOI'O PBIHKA ABEPBAMIJKAHA

D.JII.MEXPAJIUEB
PE3IOME
B cratbe maH TeopeTMHecKHM MOAXOJ K SKOHOMHUYECKOW BBIFOJHOCTH TypuU3Ma U

(hakTOopam, BO3AEHCTBYIONIMM Ha CIIPOC U MPEAJIOKEHUE Ha PHIHKE TYpHU3Ma, IPOBE/IEH aHAN3
peIHKa TypusMa B AsepOaiimkaHckoit PecrmyOnmke. Bpimm mccienoBaHBI MOJUTHYECKHE,

158



9KOHOMHUYCCKHUE, CONUANBHBIC, TEXHOJIOTUYCCKAE U MPHUPOIHBIE (PAKTOPHI, BO3ACHCTBYIOIIHEC
Ha BBIC3JIHOM U BBE3THOH TypusM B AsepOaiijpkaHe, JaHBl IPEIJIOKCHHUS B HAMPABICHUU
peleHns BO3HUKIINX podiieM. Hapsiny ¢ aHamu30M UMEIOIIErocsi COCTOSHUS PhIHKA TypH3Ma,
B CTaThe MMCIOT MECTO MPOTHO3BI OTHOCUTEIHLHO OYAYILEro TaHHOH OTpaciiu.

KaroueBble c1oBa: Makpo (pakTopbl, PEIHOK TypH3Ma, CIPOC U MPEATI0KEHIE

ANALYSIS OF THE CURRENT STATE
OF THE TOURISM MARKET IN AZERBAIJAN

F.Y.MEHRALIYEV
SUMMARY

The article makes analysis of the tourism market in the Republic of Azerbaijan by
theoretically conceptualysing economic efficiency of tourism and the factors influencing
demand and supply in tourism. Political, economic, social, technological, legal and
environmental factors influencing inbound and outbound tourism market in Azerbaijan were
researched and solutions were offered to the problems that arise in this context. In addition to
the analysis of current situation of tourism market in Azerbaijan, the article also offfers
important prognosis about the future of the market.
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MUOLLIFLORIN NOZORINO!

Azarbaycan Respublikasinin Prezidenti yaninda Ali Attestasiya Komissiyasinin sadrinin
20 dekabr 2010-cu il tarixli 48-01-947/16 sayli moktubunu asas tutaraq «Baki Universitetinin
Xaborlori» jurnalinin redaksiya heyati bildirir ki, nosr etdirmak iigiin toqdim edilon maqalslor
asagidaki qaydalar osasinda tortib edilmalidir:

1. Toqdim olunan moqalonin motni — A4 formatinda, sotirlorarasi — 1 intervalla, yu-
xaridan — 4 sm, asagidan — 4,75 sm, soldan — 4 sm, sagdan — 3,5 sm, Times New Roman — 12
(Azorbaycan dilindo — latin olifbasi, rus dilindo — kiril olifbasi, ingilis dilinds — ingilis olifbas1
ilo) srifti ilo y1gilmalidir.

2. Hor bir moaqalonin miisllifinin (miislliflorinin) ad1 vo soyad: tam gokildo yazilmali,
elektron pogt iinvani, ¢aligdig1 miiassisonin (toskilatin) adi gosterilmalidir.

3. Hor bir maqalads UOT indekslar vo ya PACS tipli kodlar va acar sozlor verilmalidir
(agar sozlor maqalenin va xiilaselorin yazildig: dilds olmalidir).

Magqalslar vao xiilasslar (ii¢ dilde) kompyuterds ¢ap olunmus sokilds disketla (disklo)
birlikds toqdim olunur, disketlar geri qaytarilmur!

Olyazmalar kvartalin ovvalindon bir ay kegmomis verilmolidir.

4. Hor bir maqgalenin sonunda verilmis adobiyyat siyahist Azarbaycan Respublikasinin
Prezidenti yaninda Ali Attestasiya Komissiyasinin «Dissertasiyalarin tortibi qaydalari» barado
giivvado olan Talimatinin «istifado edilmis odobiyyat» bdlmasinin 10.2-10.4.6 toloblori osas
gotiiriilmolidir.

Kitablarin (monoqrafiyalarin, darsliklorin va s.) bibliografik tasviri kitabin ad ils
tortib edilir. Mas.: Qeybullayev Q.O. Azarbaycan tiirklorinin tosokkiilii tarixinden. Baku:
Azornosr, 1994, 284 s.

Miisllifi gostorilmoyan vo ya dorddon cox miidllifi olan kitablar (kollektiv
monoqrafiyalar va ya darsliklar) kitabin adi ilo verilir. Mas.: Kriminalistika: Ali moktoblor
tigtin darslik / K.Q.Saricalinskayanin redaktssi ilo. Baki: Hiiquq adabiyyati, 1999, 715 s.

Coxcildli nasra asagidaki kimi istinad edilir. Mas.: Azarbaycan tarixi: 7 cildds, IV c.,
Baki: Elm, 2000, 456 s.

Magqalalorin tasviri asagidaki sokilds olmalidir. Mas.: Volixanli N.M. X asrin ikinci ya-
rist — XI osrdo Azorbaycan feodal dovletlorinin qarsiliqli miinasibatlori vo bir daha «Nax-
cirvansahlig» haqqinda // AMEA-nin Xoborlori. Tarix, falsofo, hiiquq seriyasi, 2001, Ne 3, s.
120-129.

Magqaloslar toplusundaki vo konfrans materiallarindaki monbolar belo gostorilir.
Mas.: Mammadova G.H. Azerbaycan memarliginin inkisafinda Heydor Sliyevin rolu / Azar-
baycan Respublikasinin Prezidenti H.©.9liyevin 80 illik yubileyins hasr olunmus elmi-praktik
konfransinin materiallar1. Baki: Nurlan, 2003, s.3-10.

Dissertasiyaya istinad belo olmahidir. Mas.: Siilleymanov S.Y. Xlorofill-ziilal kom-
plekslori, xlorplastlarin tilakoid membraninda onlarin struktur-molekulyar togkili vo forma-
lagsmasinin tonzimlonmasi: Biol. elm. dok. ... dis. Baki, 2003, 222 s.

Dissertasiyanin avtoreferatuina da eyni qaydalarla istinad edilir, yalmz
«avtoreferat» sozii alava olunur.

Qazet materiallarina istinad belo olmahdir. Mas.: Mommoadov M.A. Facio janrinin
tadqiqi. «9dabiyyat vo incasonot» qoz., Baki, 1966, 14 may.

Arxiv materiallarnna asagidaki kimi istinad edilir. Mas.: Azorbaycan Respublikasi
MDTA: .44, siy.2, is 26, vv.3-5.

Istifada edilmis odebiyyat siyahisinda son 5-10 ilin adobiyyatina iistiinliik verilmolidir.

PS: Rahbarliyin biza verdiyi gistarisa asasan novbati saylarda bu taloblarin har hansi
birina cavab vermayan maqalalor nasriyyat torafindan qabul edilmayacak.
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