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Kobalt aliiminium layl ikili hidroksidi (CoAl LIH) polivinil spiriti mohlulunda kar-
bomidlao hidroliz metodu ila sintez edilmis, alinmis nanokompozitlo Narimc G boyaq mad-
dasini sulu mahlulllardan tamizlonmoasi digiin pH miihitinin, kontakt miiddatinin, nanokom-
pozitin miqgdarmin va Mahlulda qatiliginin sorbsiya va fotokatalitik par¢alanma prosesla-
rina tasiri oyranilmisdir. Narinc G boyaq maddasinin miixtalif gatiliglarda adsorbsiya izo-
termlori Lengmiir, Freyndlix vo Dubinin-Raduskevi¢ modellari ilo islonilmigdir. Miixtalif
soraitlarda aparilan arasdirmalarda sintez edilmis nanokompozitin Narinc G boyaq mad-
dasinin sulu mahlullardan ¢ixarilmast iigiin alverisli adsorbent vo fotokatalizator oldugu
miiayyanlasdirilmigdir. Sorbsiya izotermi Dubinin-Raduskevi¢ izoterm modelina daha ¢ox
uygun golmisdir. Adsorbsiya vo fotodeqradasiya daracalari pH3-da miivafig olaraq 45% vo
92% tayin edilmisdir.

Acar sozlor: CoAl LIH/PVS, Narinc G boyaq maddosi, adsorbsiya, fotokatalitik
pargalanma

Tullant1 sularindan tohliiksli kimyovi maddslorin ¢ixarilmasi, ¢irklon-
moya nozarat on vacib mdvzulardan biridir. Uzvi ¢irkloendiricilor kimi boyaq
maddolori par¢a emali, toxuculuq, xalgaciliq, qida, rezin, kagiz, dorman vo
plastik kiitlo istehsali zamani tullant1 sularina qarisaraq caylara, gollers, do-
niz vo okeanlara axidilir [1]. Bir ¢ox todqiqatgilar sanaye totbiqlorinds ¢irk-
lonmoni minimuma endirmak {i¢ilin somaralilik, gonast vo mohsuldarligin ef-
fektivliyi tigiin lizvi birlosmolorin bark sothlords adsorbsiya edilorok ¢ixaril-
masina maraq gostormislor. Sulu mohluldan ¢irklondiricilorin sorbsiyasi tul-
lant1 sularmin tomizlonmasi miihiim proses olmusdur. Sorbsiya kinetikasinin
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Oyronilmasi tullant1 sularinin tomizlonmosinds genis istifado olunur [2-3].
Tacriibada yeni hazirlanmis kobalt aliminium layl ikili hidroksid / polivinil
spiriti (CoAl LIH/PVS) nanokompoziti boyaq maddosi olan Narinc G-nin
sulu mohlullardan sorbsiyasi vo fotodeqredasiyasi arasdirilmigdir.

Sok. 1. Narinc G boyaq maddassinin qurulusu

Tacriibi hissa

Istifado edilmis reaktiv vo materiallar: Todqigat isindo CoAl layl
ikili hidroksidinin sintezi {i¢iin Co(NO3),-6H,0 vo Aly(SO4);-18H,0 duz-
lar1, karbamid, polivinil spirti (PVS), NaHCO;, NaOH, distillo suyu, sorb-
siya vo fotokatalitik parcalanma proseslorin todqiqinde Narinc G boyaq
maddasindon (C;sH;007N,S,Na,), naticalorin 6l¢iilmasi ligiin KFK-2 marka-
I1 fotoelektrokolorimetr, goriinan-ultrabondvsoyi sepktroskopiya (UB-gor.)
va rentgen difraktometrindon (RD) istifads edilmisdir.

Isdo CoAl-LiH-lorini polimerds karbamidls hidroliz metodu ilo sintez
etmok ticlin 0.015 mol Co(NO3),;:6H,0O vo 0.005 mol Al (SOq4); - 18H,0
duzlarmin qarisiq mohlulu hazirlanmigdir. Alinmis qarisigin iizerine 3 qr
karbamid vo 40 ml PVS mohlulu slavs edilmis vo 0.8 M NaHCO3 ilo 1.6 M
NaOH-in qarisiq mohlulu ilo pH=14 alinana kimi titrlonmisdir. Yekun
mohlul bir giin qaranliqda saxlanildigdan sonra su hamaminda 90-95°C tem-
peraturda qizdirilmis vo alinmig ¢okiintii distillo suyu ilo yuyulmusdur.
Sorbsiya vo fotokatalitik parcalanmaya miihitin parametrlorinin tosirini 0y-
ronmak Uligiin miixtalif qatiliqlt mohlullar 1000 ppm Narinc G ana mohlu-
lundan hazirlanmisdir. Optimal pH toyin olunduqgdan sonra boyaq mad-
dasinin 5, 10, 15, 20, 25 ppm qatiliglt mohlullart hazirlanmis vo har birinden
3 ml olmagla 0.01q kompozitin iizorins slava edilmis, 24 saat qaranliqda
saxlanilmigdir. Sorbsiya prosesi tarazliga goldikdon sonra moahlullarin optiki
sixliglar1 analiz edilir vo sonraki fotoparcalanma goriinon isigda homin
mohlullarla davam etdirilir. Nanokompozitin optimal miqdarini toyin etmok
ticlin sorbsiya vo fotoparcalanma nanokompozitin 0.005, 0.01, 0,015, 0,02 q
miqdarlari ilo aparilir. Izoterm grafiklorinin qurulmasi zamani asagidaki mo-
dellordon istifados edilmisdir:



1. Lengmiir modeli. Bu modelo goro adsorbentin sothindoki aktiv mor-
kozlor homogendir vo sorbsiya olunmus molekullar arasinda qarsiligh tosir
qiivvasi movcud deyildir.

Lengmiir tonliyi asagidaki kimidir:

oo L (1)
Q QK. Qu.
burada, Q—sorbsiya tutumu (mq/q), Ciar—sorbsiyadan sonra qalan mohlulun
tarazliq qatiligini, Qmaks— sorbsiya tutumunun maksimum miqdarmni (mgq/q)
vo K —Lengmiir sabitini (I/mq) ifado edir. Lengmiir izotermindon alinan
ayirma faktoru (R|) Olgiisiiz komiyyat olub adsorbsiya prosesinin alveris-
liyini miioyyon edir (2):

S B
1+K,_-C)

burada, Co— baslangic qatiliq (mq/l), K.—Lenqmiir sabitidir (I/mq).

2. Feyndlix modeli. Freyndlix izoterm modelino gora adsorbentin sot-

hindaki aktiv markozlor homogen xarakterlidir vo tonlik asagidaki kimidir

3):

2)

InQ = InKy + = InCyqr 3)

burada, Ke—(mgq/q) Freyndlix sabitidir vo sorbsiya tutumu ilo slagoalidir. n
sorbsiya prosesinin intensivliyini, 1/n isa sorbentin sothinin heterogenliyini
ifado edir.
3.Dubinin-Raduskevi¢ izoterm modeli. Dubinin-Raduskevi¢ izoterm
modeli sorbentin masamaliliyini vo Qauss enerjisinin aktiv heterogen sathds
paylanmasini ifads edir (4).
InQ=1nQ,, - &’ @)

E-— (5)

75

burada, S -—adsorbatin hor molunun orta adsorbsiya enerjisi ilo olagoli sa-
bitdir (mol*/C?), R-universal qaz sabiti (R=8.314 C/mol-K), T-miitloq tem-

peratur (K), & —Polyani potensialidir (&=RT 1n(1+CL), E - orta sorbsiya

t

enerjisidir (kC/mol).

Naticalar va onlarin miizakirasi
Aparilan tadqiqat isinde alinmig niimunolorin UB-gor spektroskopiya
ilo tadgiqinin naticaloring osasan CoAl- LIH/PVS nanokompozitinin mak-
simal udma zolag1 316 nm dalga uzunlugunda miisahids edilmis vo qadagan
olunmus zonanin eni 3.1 eV olmusdur (sokil 2).
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Sok. 2. CoAl-LIH/PVS nanokompozitinin UB-gér. spektroskopiya ilo analizindon
hesablanmis a) qadagan olunmus zonanin eni va (b) udma spektri
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Sok. 3. Miixtalif pH-larda vo miixtalif zaman miiddatinds Narinc G boyaq maddasinin
sorbsiya (A) vo fotokatalitik par¢alanma (B) doracalori

Noticoyo asason pH3-do Narinc G-nin kompozitds sorbsiya doracasi
75%-dir. Boyaq maddosinin mohlulda goriinen isi1q altinda (150 Vt) par-
calanmasi ii¢lin optimal pH 2 olmusdur (60 dog-do 92%). Fotoparcalanma
miiddatini 300 doqigoye kimi artirdigda sorbsiya olunmus boyaq molekul-
larin kigik qismi mohlula qayitmisdir. Bu hal temperaturun tosirindon kom-
pozitin masamalarinin geniglonmasi ilo izah edilir.

a) 10 b)
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Sok. 4. Miixtolif miqdarlara goro fotokatalitik
parcalanma (a) vo sorbsiya (b) doracslorinin toyini



Miixtolif qatiliglarda pH3 miihitindo 300 dog-o miiddotindo deqrada-
siyast 5 vo 10 mq/l gatiliglar1 iiciin maksimum olmusdur. Qatiligin sonrak1
artmas1 ilo deqradasiyanin azalmasi boyaq maddo molekullarinin kompo-
zitin aktiv morkozlorini tutmasi ilo izah olunur. Lakin deqradasiya bu zaman
kaskin doyismomisdir. Buna sobab kompozitin biitiin sothi boyu fotoparca-
lanmanin bag vermosidir. Alinan naticalora osason sorbsiya izotermlori
qurulur.

Cadval 1
Sorbsiyanin hesablanmis parametrlari
Sorbsiyadan avval Sorbsiyadan sonra
Optiki Qatilig, Cy mq/1 Optiki Qatiliq, Q mq/q | R%
sixliq Hesab- Cihazin sixliq Ctar, mq/l
D=490 nm lanmig gostaricisi

0,095 5 2,53 0,01 0,266 0,0255 89,5
0,19 10 5,066 0,02 0,533 0,051 89,5
0,28 15 7,466 0,045 1,2 0,0705 83,9
0,35 20 9,33 0,065 1,733 0,138 81,4
0,44 25 11,73 0,08 2,133 0,108 81,8

Naticalor asasinda sorbsiyanin Lengmiir izotermi qurulmusdur:

25
20 4
- *
<15
g ©
g 10
(&)
5 y=4,1745x + 9,1449
R*=0,6179
0
0 1 2 3

Ctar., mqg/I

Sak. 5. Narinc G-nin CoAl LIH/PVS —do sorbsiyasinin Lenqmiir izoterm grafiki
Q. = 0,24 ma/q

K. =0456 1/mq
Lengmiir sabitinin 1-den az qiymet almasi sorbentls sorbsiya olunmus
boyaq madds molekullar1 arasindaki garsiligli tosirin zaif oldugunu gostorir.
Ri-in (ayirma faktoru) qiymati 0,46-dan 0,16-ya qador azalmasi va sorbsiya
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prosesinin getdiyini gostorir.
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Sok. 6. Narinc G-nin CoAl LIH/PVS —do sorbsiyasinin
Dubinin-Raduskevig izoterm qrafiki (T=294K)

Qrafiko osason xottin meyli f-a vo ordinant oxu ilo kogismoa ndqtasi In

Qmaks.2 uygun galir.
p£=10"

Qe =147

Eo ' 0447

v2-1-107

Diizolis omsalindan goriindiiyii kimi sorbsiya izotermi Dubinin-
Raduskevig izoterm modelino daha ¢ox uygun golir (R*=71).
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AJICOPBLUS U ®OTOKATAJTUTUYECKAS JECTPYKLUSI KPACUTEJISI
ORANGE G HA CJIOMCTOM JBOHHOM I'MJIPOKCH/JIE
KOBAJIbT-AJTIOMUHUIA/MOJTUBUHU COUPT HAHOKOMIIO3UTE
W3 BOJIHBIX PACTBOPOB

I'X.ABAYJIJTAEBA, A.A.A3U30B, O.0.BAJTAEBA, P.M.AJIOCMAHOB
PE3IOME

CrnoucTsiii aBoitHON THapokcun amoMuHus KobambTa (CoAl LIH) Obmm cunTe3n-
POBaH METOJIOM THIPOJIN3a KapOaMKIa B pacTBOpE MOJIMBUHHUIOBOTO ciiupTa. MccnenoBano
BiausiHME pH cpenpl, BpeMEHM KOHTAaKTa, KOJMYECTBA HAHOKOMIIO3MTa M KOHIEHTPALUH
pacTBOpa Ha HpoLEcChl COPOIMU U (POTOKATAIUTHYECKOTO PA3JI0KEHHS TIPH OYUCTKE Kpa-
cutenst Orange G U3 BOJHBIX PACTBOPOB C MONYYEHHBIM HAHOKOMMO3UTOM. C MOMOIIBIO
Mmojeneit Jlenrmiopa, @peitnuxa u Jlyounnna-PagymikeBuya UcCiIeIOBaHbI H30TEPMBbI
copbumu Kpacutens opamkeBoro G Impu pa3nu4HBIX KOHIEHTparusax. MccnenoBanus, mpo-
BEJICHHBIC B PA3IMYHBIX YCIOBHAX, MOKA3aJIM, YTO CHHTE3UPOBAHHBIM HAHOKOMIIO3HT SIBIISA-
©TCsI MOIXOASIINM copOeHTOM u (hoToKaTamusaTopoM kpacutens Orange G u3 Bojbsl. Ori-
penenensl crenenn copouuu u Goronerpanamn 75% u 92% npu pH 3 cooTBeTCTBEHHO.

Karouesbie ciaoBa: CoAl CAI/TIBC, Orange G, agcopOrms, (poTOKaTaTHTHIECKAS
JECTPYKLIHS.

ADSORPTION AND PHOTOCATALYTIC DEGRADATION OF THE ORANGE
G DYE FROM AQUEOUS SOLUTIONS BY A NANOCOMPOSITE
COBALT-ALUMINUM LAYERED DOUBLE HYDROXIDE
AND POLYVINYL ALCOHOL NANOCOMPOSITE

G.X.ABDULLAYEVA, A.A.AZIZOV, 0.0.BALAYEVA, RM.ALOSMANOV
SUMMARY

Cobalt-aluminum layered double hydroxide (CoAl LDH) was synthesized with
polyvinyl alcohol (PVA) by the urea hydrolysis method. The influence of pH, contact time,
nanocomposite amount and dye concentration on the sorption and photodegradation was
determined. Sorption isotherms of the orange G dye at various concentrations were studied
using the Langmuir, Freundlich and Dubinin-Radushkevich models. Studies conducted
under various conditions have shown that the synthesized nanocomposite is a suitable
adsorbent and photocatalyst for the Orange G dye from water. The adsorption isotherm
corresponds to Dubinin-Radushkevich model. The sorption and photodegradation degrees
were determined as 75% and 92% at pH3, respectively.

Keywords: CoAl LDH/PVA, Orange G, sorption, photocatalytic degradation.
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®A300BPA30OBAHUE B TPOMHOM CUCTEME
Ho-As-S T10 PA3PE3AM As;S;-HoS, As,S;-Ho,S;

N T.TACAHOBA
bakunckun I'ocyoapcmeennwiit Ynueepcumem
dunyahesenova93@mail.ru

Komnnexc memooamu puuxko-xuMuuecko2o anaiu3a ucciled08ana mpouHdas Cuc-
mema Ho-As-S no paspezam As,S3-HOS, AS,;S3-H0,S3. TTocmpoenor ouazpammer cocmosinus
VKasauwHwlx cucmem. Boiseneno umo, no paspezam As;S3-HoOS, AS,S3-H0,S3; obpaszyiomes
coedunenus cocmasa HoAs,S,u HoAsS; coomsemcemesenno. Oba coedunenus oopazyiomcsi
no nepumexmuyeckou peaxyuu npu memnepamype 950K u 1150 K. Hccnedosanvr He-
KOMOopble (PUUKO-XUMUYECKUE CEOUCMBA COCOUHEHUN U PACCYUMAHbL U NAPAMEMPbL pe-
wemxu. Buisigneno umo, 06a coeounenus KpUCmauiiusylomes 8 pOMOULecKoll CUHZOHUL.

Beenenune

Wutepec k penxosemenbHbIM (P33) snemeHTaM M MX COEIMHEHUSM
00yCJIOBJIEH BO3MOKHOCTHIO NPUMEHEHHS UX COCJUHEHUH B Pa3IMUHBIX
o01acTaX TEXHUKH, B TOM YHCIIE€ U JUIsl MOJy4YeHHUs] MaTepUajoB C 3apaHee
3aJjaHHbIM HaOopoM cBoiicTB. CoeAMHEHUS JIAHTAaHUJOB HCIIOJIB3YIOTCS B
KauyecTBe: - KaTaJIU3aTopoB; - mpoBosamux matepuaio BTCII; -kepamuku;
- 100aBOK K pa3IMYHbIM CILIaBaM Ui YIy4LIeHHUsS MEXaHWYEeCKOH MpOYHOC-
TH; - KOMIIOHEHTOB CIEIIUATBHBIX COPTOB CTEKOJ, TPUMEHSIEMBIX B AaTOMHOM
TEXHHUKE; - CBETAIIMXCS COCTABOB U JIIOMHUHECLIEHTHBIX MaTE€pHAaJOB. YHHU-
KaJIbHbI€ ONTUYECKHE, (OTOAIEKTPUUECKUE U DJIEKTPUUECKHUE CBOWCTBA
XaJIbKOT€HUIHBIX CTEKOJI, MO3BOJIIOT HAlTH UM LIUPOKOE MPUMEHEHHE B
(GOTOHHKE, ONITOAIEKTPOHUKE ¥ MUKPOIJICKTPOHUKE B KAUECTBE MPUOOPOB C
OINTUYECKON MaMsThIO, Cpell Ul PErMCTPALUU U XPaHEHHs ONTHYECKOH U
rojiorpaduueckoid MH(POpPMAIIMU, ONTHYECKUX OJIEMEHTOB /Isd HH(]pakK-
pacuoii (MK) ontuku u 1.11. [1-6].

B nuTepaTtype MMeEIOTCS MHOTOYMCIEHHBIE pabOThl O CTEKIO00pa3o-
BaHUU B TPOiHBIX cucremax Tuna Ln — As — X, rae Ln — P30, nepemen-
HBIMU ¥ TIOCTOSIHHBIMU cTeneHsMu okucienus. (X — S, Se, Te) [7-10].
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Iean ucciaenoBaHus:

[lenpro HacTOsIICH PAOOTHI SBJISETCS YCTAHOBIICHUE XapaKTepa B3awu-
MOJICHCTBHUS B TPOMHON crcTeMe (ha30BOT0 PAaBHOBECHS B TPOMHOM CHUCTEME
Ho - As - S o pa3pesam As;S3- HoS u As;Ss3- Ho,Ss.

JKCNepUMEHTAIbHAS YaCTh

Pexxum cuHTE3a CIUIABOB BHIOMpAIM UCXOJS U3 (PU3HKO-XUMUIECKHIX
CBOMCTB MCXOJHBIX KOMIOHEHTOB. VMICXO/IHBIE KOMIIOHEHTHI MEJICHHO Ha-
rpeBasin ¢ BoiaepxkuBanueM 204. npu 600-700K, 3aTtem Temmneparypy mo-
crenerHHo noeimanu 10 1100-1200K. Crnassl ¢ conepkanuem HoS mo 40
Mos1% cuntesupoBaiu npu 1300K oxiaxaeHne CIuiaBoB MPOBOJIWIM B pe-
JKUME BBIKJIIFOUCHHOMW TeYH CO CKOPOCTHIO 3-5 Trpaa/mMuH. ['oMOreHu3upyro-
IIEMy OTXKHUTY CIUIaBbl MOJABEprajiv B TedeHUU 5504. B 3aBUCHUMOCTH OT
KoHIeHTpauuu HoS temmepatypy oTkura Jijisi CIJIaBOB BBIOpAIH B CIEAYIO-
meM nopsigke: crutaBel coctaBoB 1+50 mon% 5S00K; 50+100 mon% 870K.
PaBHOBecHOE cocTosiHUE CIUIaBOB KOHTposnpoBaiu metogoM [ITA U POA.

CrmaBel Oorateie As)S; TUIOTHBIE KOMITAKTHBIC BHUIITHEBO-KPACHOTO
1Beta; a 6oratsie HoS 6omee 30 mon% HoS mopucTteie u cepHOBATOTO I[BETA.

Pe3yabTaThl M MX 00Cy:KIeHUE

B reteporeHHbIX 00JaCTSIX CHCTEMBI, 3HAYEHUSI MUKPOTBEPAOCTH CO-
OTBETCTBYIONIMX (Da3, OCTAIOTCS IMOCTOSHHBIMH, YTO YKa3bIBa€T Ha paB-
HOBECHOCTbH CIUIABOB JIAHHOW CUCTEMBI.

JIJist oaTBEpKASHUS TaHHBIX MU (depeHIHATEHO-TEPMUYECKOTO aHa-
m3a ([ITA), muxpoctpykrypHoro aHanuza (MCA) 1 MUKpOTBEpIOCTH TPO-
BoAuIM peHTreHodaszoBeiii ananu3 (PMDA). Pesynbrarsl 1 coeauHEeHUN
HoAs,S, npuBenenst B Tabm. 1.

Ta6muma 1
JKCNepUMeHTATbHbIE 3HAYEHUS MEKIIJIOCKOCTHBIX PACCTOSIHU,
unTencuBHocTH M hKl 115 coennuennii HoAs,Sy

Dopmyia d,e h k L | Pk
coeINHEeHUsT
HoAs;S, 3,841 1 0 1 10 5,92
3,373 2 2 1 6
3,021 1 1 1 4
3,854 3 3 1 100
2,143 5 4 1 4
1,992 2 0 1 60
1,867 0 3 2 5
1,745 4 5 1 3
1,61 2 7 1 16
1,404 4 5 2 6
1,051 0 2 1 13
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Pe3ynbTarhl MoMy4eHHBIX KOMIUIEKC METOAAMH (PU3UKO-XUMHYECKOTO
aHaJM3a MOKa3bIBAIOT, 4TO MO pa3pesy As>S;-HoS obpasyercs coenuHenue
coctaBa HoAs,S4 neputekTyeckum mpoieccom npu temmneparype 950K

950K
K + HoS «— HoAs,S4
MUKPOCTPYKTPYKTYPHBIN aHAJIU3 MMOKa3al, 4YTO Ha OCHOBE AsS)S3; MMe-
eTcst onHo(azHas oosacts goxossmas 1o 1,5mMon% HoS (puc. 1).

a) MUKPOCTPYKTypa CIlIaBa 6) MHKpOCTPYKTYpPa COSIUHEHHUS

cocraBa [As;S3]os s [HOS]; s HoAs,S,
Puc. 1

Ha ocHOBaHue pe3ynbTaToB, MOTYYEHHBIX (PH3UKO-XMMHYECKHM aHa-
m30oM (Tabu. 1) mocTpoeHa nuarpaMMa cocTosiHuS paszpesa As,Ss-HoS (puc. 2)

2200 _".\\
| -
i \‘-"L\
2000 T e
i \‘\
H . B
1800 lII "L
II\ "\\ N
1600 [ .
i H+p ~
1200 T
1000 T 950
H °© S - ©
/
H
soo T o+
;
i HoAs2Sa
1 + HoAS2Sa
600 i B 520
|
| —]
a0 4 | [ @
1
; a + HoAs2S4
i
200 !
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N3 nmuarpammel cregayer, 4To Ha ocHOBe As)S; oOpasyercs OrpaHu-
YEeHHbIE TBEpJbl€ pacTBOpHI, cocTaBisitomue 1,5Mon% HoS, a Ha ocHOBe
HoS - 1mon% As;,S;. CocTaB 3BTEKTHYECKONW TOYKH COOTBETCTBYET 1 1M01%
HoS npu Temnepatype 520K, a Touka nepurektuke orBedaet 28mos1% HoS
npu temneparype 950K.

Tabmuua 2
CocTaBbl 4 HEKOTOPbIe PU3NKO-XUMHUYECKHUE
CBOIiCTBA CIJIABOB pa3pe3a As;S3;-HoS
Ne Cocras Tepmuueckue Muxkpotsepnocts, H, [InotHOCTB
CILJIABOB 3¢ dekTh kr/mm?, P=0,15H d, r/em®
AS2S3 HoS Ast3 HOAst4 HoS
1 100 0 695 90 - - 3,22
2 90 10 520,560 90 - - 3,68
3 80 20 520,780 - 215 - 3,79
4 70 30 520,950 - 215 - 3,87
5 60 40 520,955 - 215 - 3,95
6 50 50 950,~1600 - 215 - 4,20
7 40 60 945,~1615 - 215 - 4,50
8 30 70 950,~1800 - 215 188 4,88
9 20 80 955,~2000 - - 180 4,97
10 10 90 955,~2100 - - 190 5,87
11 0 100 ~2150 - - 195 6,05

Paszpe3 As;S3;-Ho0,S; coctaBel cUHTE3MpOBaHHBIE CIIABOB yKa3aHbl B
(ta6. 3). CuHTe3 mpOBOAMIHU KaK yKazaHoO B cucteme As;S;-HoS crumaBbl
conepxarmme 10 10mon% Ho,S; momydennsix B crexinoodpasHom Buze. [1o-
cjie MPEeIBAPUTEIBLHOTO MCCIEN0BaHMs CIUlaBbl oTxuranuch npu 470 K B
teueHun 600 4., a ocTasbHbIE CIUIaBbl OTKUTranuch mpu 870 K B TeueHun
300 u. ITony4yennsle criaBbl 6orateie As,;S; (10 30Mon% Ho,S3) miotHsie
KOMITIaKTHbIE BHIIHEBO-KpacHOro 1sera. Ilo Mepe yBenuueHus B HHUX CO-
nepxxkanust Ho,S; 1mBer craBoB mocteneHHO TemMHeeT. Ha KpuBBIX Har-
peBaHUSI OTOXKEHHBIX CIUIAaBOB OOHapyXeHbl 2 3ppeKTa COOTBETCTBYIOIINE
TUKBHIYCY U conuaycy (1ab.3). CrutaBbl XOpOIIO paCTBOPSIOTCS B IIEI0YaX
(NaOH, KOH), a taxxke B8 HNO;3 ycroitunBsl Ha Bo3nyxe. Pe3ynbrarsl n3-
MEpEeHUsT MUKPOTBEPAOCTH CIJIaBOB cucTteMbl As;S3;-H0,S; mpuBenens B
Tal. 3.

Pesynprarel POA mokasbIBaroT, 4YTO B CUCTEME 00pa3zyercsi OJJHO MH-
KOHTpY?HTHO MaBsiieecs coenunenue npu 1150 K. coctaBa HoAsS3. He-
KOTOpbIE KpUCTAJUIOTpapUeCKue JaHHbIe yKa3aHbl B Ta0. 4.
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Tabmuia 3

CocTaBbl 4 HEKOTOpbIe (PU3UKO-XUMHYECKHE CBOICTBA CILUIABOB
cucteMbl As;S3-Ho0,S;

Ne CocrTaB CryIaBoB Tepmuueckue Muxkpotsepaocts | [InmoTHOCTD
2 heKTH H,, KF/MMz, d, r/em’
As,S; Ho,S; Harpesanne T, K

1 100 0 595 90 3,22

2 95 5 585 93 3,28

3 90 10 515,530 125,95 3,34

4 80 20 515,730 185 3,49

5 70 30 515,855 190 3,55

6 60 40 520,1140 195 3,63

7 50 50 1150,1400 195 3,79

8 45 55 1150~1500 195 3,87

9 40 60 1155 ~1600 185 3,95
10 30 70 1145 ~1750 180 4,25
11 20 80 1130 ~1800 185 4,74
12 10 90 1150 ~1910 185 5,20
13 0 100 5,82

Tabmuma 4

naHHble coeqnHeHuss HoAsS;

HeKOTopre IKCIIEPUMEHTAJIBHBIC KpncTa.n.norpa(]mquKue

Dopmyna coemn- doe h k 1 ] p
HoAsS; 4,011 0 0 1 15 6,55

3,838 0 1 1 8

3,280 2 0 1 10
3,120 2 1 1 60
2,841 2 2 1 20
2,830 0 3 1 100
2,461 3 2 1 40
2,191 2 4 1 5

1,994 0 1 2 25
1,690 3 2 2 8

1,651 1 4 2 18
1,421 4 4 2 13
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conepxamas 1,5mo1% Ho,Ss.
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00pa3yroTcs 1Mo NepUTEKTUUECKON peakimu rnpu Temmeparype 950K u 1150 K.
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As,S;-HoS, As,S;-Ho,S; KOSIKLOR UZRO
Ho-As-S UCLU SISTEMINDO FAZADMOLOGIOLMO

D.T.HOSONOVA
XULASO
Fiziki-kimyavi analizin kompleks metodlar1 ilo Ho-As-S tglii sistemi As,S;-HoS,
As,S3-Ho,S; kosiklor tizro todqiq edilmisdir vo onlarin hal diaqramlari qurulmusdur.
Miioyyon edilmisdir ki, gostorilon kosiklor {izro HoAs,S, vo HoAsS; birlogsmalori peretektik
reaksiya ilo uygun olaraq 950K vo 1150K temperaturlarda omolo golirlor. Birlosmoalorin
makroskopik xassolori miioyyon edilmisdir vo kristal qofasinin parametrlori hesablanmis,

onlarin rombik sinqoniyada kristallasdiglart miioyyon edilmisdir.

Acar sozlar: sintez, siiso, peritektik, naliz, diaqram, temperatur
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PHASE FORMATION IN THE TERNARY SYSTEM
Ho-As-S ALONG SECTIONS ASzS3-HOS, A82S3-HOZS3

D.T. HASANOVA
SUMMARY

The complex methods of physicochemical analysis investigated the ternary system
Ho-As-S along the sections As,S;-HoS, As,S;-Ho,S;. State diagrams of these systems are
constructed. It was revealed that, along the sections As,S;-HoS, As,S;-Ho,S;, compounds
of the composition HoAs2S4 and HoAsS; are formed, respectively. Both compounds are
formed by a peritectic reaction at temperatures of 950 K and 1150 K. Some physicoche.
mical properties of the compounds have been studied and the lattice parameters have been
calculated. It was revealed that both compounds crystallize in the orthorhombic syngony.

Keywords: synthesis, glasss, peripatectic, analysis, diagram, temperature
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B nacmoswem 0630pe paccmompenvl cnocobbl nonyuenus: psoa yeHuvix gocghop-
OpeaHUYecKUx coeOUHeHUl ¢ UCNONb308aNUeM Memooo8 «3enenoll xumuuy. Ilokazana easxc-
nas ponv VDK Kak HemoKcuuHwlX, mepmocmaduibHbIX pacmeopumeinell, Kamaiu3amopos u
Op. NOBEPXHOCMHO-AKMUBHBIX 8€UeCm8 C YHUKATbHLIMU CBOUCMEAMU, NPUMEHEHUEe KOMO-
PbIX 8 paspadamvl8aemMuvix Uil YCOBEPUICHCINBYEMbIX NPOYECcax OpeanudecKoll Xumuy no-
360J51€M 3HAYUMETLHO PACUUPUMb 803MONCHOCU «3€IeHOU XUMUUY.

KaioueBble cjioBa: MOHHAS KHUIKOCTh, PACTBOPHUTENb, KaTaauzarop, (Gocdopopra-
HUYECKHE COCTMHEHHUS.

Cpenu opraHM4ecKHUX COEIMHEHHH, MCIOJIb3yeMBbIX B COBPEMEHHBIX
TEXHOJIOTHUSIX, CBI3aHHBIX C TIOJTYYCHUEM aHTHOKCHIAHTOB IMOJIMMEPHBIX Ma-
TEpUaJIOB, JEKAPCTBEHHBIX MPEnapaToB, HHTHOUTOPOB KOPPO3UU METAIJIOB,
cOpOeHTOB, Ne3NHPUIHMPYIONINX BEIIECTB U JIp. ICHHBIX MPOJIYKTOB OJHO
U3 BAXHBIX MECT 3aHUMAIOT COCIMHEHHs, COJEp’Kalllie IeTepoaToMbl —
dbocdop, azot, kuciopon, cepy [1-6]. Bemyrcs ucciemoBanus mo CUHTE3y
HOBBIX COEJMHEHUH, KOTOpbIE MOTYT HAalTH MPAaKTUYECKOE MPUMEHEHUE Ha
ocHoOBe (eHosoB, GhochopcoaepKalrX KUCIOT, aMUHOB, TUKETOHOB U JIp.
pearenTtosB [7-11].

B mocnenHue TOABI pacHIMPHIINCH MCCIEIOBAHUS, CBS3aHHBIC C WC-
MOJIb30BAaHUEM METOJIOB «3€JIC€HOM XMMHUI» B CHHTE3€ MHOTHX COEIMHEHHH,
B ToM umciie u pochopcoaepxkamux. Tak, B padore [12] onucana Tpexkom-
nmoHeHTHas peakius N-n3onunanuMuHoTpudenmi-pochopana, Ouamnernna u
KapGOHOBOI KICIIOTHI, KOTOpasi JIerko mpotekaeT B Boje mpu 20°C (Ge3 wc-
MOJIb30BAHUS KaKOT0-JIM0O KaTalln3aTropa), KOTopas MO3BOJISIET C BHICOKUM
BBIXOJIOM CHHTE3UPOBATh CTEPUUYECKU 3aTpyqHEHHbIE 1,3,4-0kcaguazoiio-
npou3BoaHbIe 3a 12 yac. [Ipu momydennn GochopopraHudecKuX CoeIuHe-
HUI 4acTO CMHTOHaMU ciyxaT (pochunsl u Gochunokcuasl [13]. B 0630pe
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[14] paccMOTpeHBI TPOLIECCHI I€30KCUTEHUPOBAHUS MUKIMYECKuX (hochu-
HOKCHUJIOB OP(Ph)CH,CH,CR=CHa, OP(Ph)CH,CR=CMeCH,,
OP(Ph)CH,CH,CHMeCH,; u TpudocpuHOKCHIOB C UCITOIH30BAHUEM TPUX-
nopcwiana, peHwicuiaana u ap. Peakiuu ObUTH OCYIIECTBICHBI B OTCYTCT-
BH€ KaTaJn3aTopa M KaKOTro-JIM0O pacTBOPUTENS MO MUKPOBOJIHOBBIM 00-
JTy4YEHHUEM.

B cunTEe3e HOBBIX (ochopopraHUYECKUX COCTUHEHHH (CHHTOHOB)
IIPUXOANUTHCSA MCIIONB30BATh KATaJIW3aTOpbl U B YAaCTHOCTH, COJIM OJHO-
BaJleHTHON Menu [15,16]. Menp-karanu3upyemMoe BHIIMHAIBHOE AMGOChHU-
HUPOBAHHE CTUPOJIOB MO3BOJIMIIO CUHTE3UPOBATh OUJIEHTATHBIE JIUTaHAbl Ha
ocHoBe Ouc (mudenundocduno)stana [15]. [Ipu BBeeHUN B CUCTEMY CEPBI
Obutn mosryueHsl coenuHenus oomeit Gopmynasl ArCR(P(S)Ph,)CH,P(S)Ph,
¢ Beixozamu ot 17 no 76% 3a 30 muH npu Temneparype 20°C.

Opranuueckre COEIUHEHUS, COJIEpKalllle B CTPYKTypax OJHOBpE-
MeHHO ¢ochop U cepy, CHUHTE3MpPOBaHBI MYIbTUKOMIIOHEHTHOH, Meb-
KaTaJdu3NupyeMOn peakuuer NHapWIMOJOHUA W ApEHIMA30HUEBBIX COJIEH,
anemeHTHOM ceprl 1 R,P(O)H npu 20°C [16]. DTOT METO MO3BOJISAET MOJY-
yuTh coenuaenus ¢ P-S u C-S cBs3sMu B 01HOM peakiiui.

K uncny, pa3paOoTaHHBIX B MOCTEAHHUE TOABI, MHTEPECHBIX C TOYKHU
3peHHsT MOTU(PYHKIIMOHAIBHBIX CBOHCTB COCTUHEHWH, MOKHO OTHECTH M
Tak Ha3bIBaeMmble Gochop-a30Tcoaepikalue HOHEHBI, MPEACTABISAIONINE CO-
00l1 TeTepoIleTTHbIC MOJMMEPHI, COJIEPKAIIUE B OCHOBHOW LENH ITOJIOXKH-
TEJIBHO 3apsKEHHBbIE YeTBEPTUUHbBIE aTOMBI a30Ta [17]. OHU KUCMONB3yIOTCS
IpU TMOJTYYEHUU JIEKaPCTBEHHBIX IPENapaToB, B KAuye€CTBE CHIMBAIOIIMX
areHTOB 3JaCTOMEPOB U Jp. IEHHbIX MpoayKToB [18,19]. Cpenu Hux oOHa-
PYKEHBI U COETUHEHUS C BHICOKUMH aHTUMUKPOOHBIMH cBOMcTBamMu [20].

ABTOpBI PaboTel [17] BHEpBbIE peann30BaIM PEAKLUM MOJIUKBATEp-
Hu3auuu  Ouc|2-(4-nupuann)atui|pochuHITUIOKCHAa U Tpuc|2-(4-mupu-
mun)atii]docpunokenna ¢ 1,4-1ubpomMOyTaHOM, IMO3BOJMBIIME TOJIYUYHTh,
Kak JIMHEHHbIE (PaCTBOPHUMBIE B BOJI€) MOHEHBI, TaK U ceTYaThle (OrpaHUYEHHO
Halyxatomue B Bojie). MloHeHb! TMHEHHOH CTpYKTYpBI B cpelie BEAyT ceds Kak
TUIWYHbBIE TOMUAIEKTPOIUThl. OHU pearupyroT C TenapuHOM U TMOJIMAKpHU-
JIOBOHM KHMCJIOTOM ¢ 00pa3oBaHMEM HEPAaCTBOPUMBIX B BOJE KOMIUIEKCOB. DTO
CBHJETENBCTBYET 00 MX MOTEHIMAILHON aHTUTeTAPUHOBOI aKTUBHOCTH.

Cpenu uccleoBaHHBIX C TOUKH 3PEHUS «3EJIEHONM XUMHUU» PEaKLMM
BOXHBIMU MOKHO CUMUTATh peakiuu Burtrtura m Xopnepa-YoxacBopra-OMm-
MOHCAa, U3BECTHBIE B IuTepaType, kKak P=0 onepunuposanue [21]. B 1979
r. Burrtury 3a oTKpbITHE peakluyd CHHTE3a aJIKEHOB CO CTPOro ONpenesieH-
HBIM TIOJIOKCHHEM JBOMHOW CBs3M (MCX0ns W3 WianaoB ¢docdopa) Oblia
npucyxaeHa HoGeneBckas mpemus B oOmactu xumuu. Peakius Buttura
OOBIYHO TPOBOJUTCS B CPEJIE PA3IUUHBIX PACTBOPUTENCH, KaK HETOJSPHBIX,
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Tak u noyispHbIX (rexcan, JIMCO u ap.) [21]. UccienoBanus mo BO3MOKHO-
CTH BBISIBIIEHUS YAOOHBIX CIOCOOOB OCYIIECTBICHHS PEAKIIMU OJE(PUHHUPO-
BaHUs OBUIM MPOJOJDKEHBI M OBUIO MOKAa3aHO, YTO YKA3aHHYIO PEaKIUI0
MO>KHO MPOBOJUTH U 0€3 pacTBOPUTENS, KaK OJHOPEAKTOPHBIN («one-poty)
CUHTE3 C HCIOob30oBaHueM TpudenundochuHa u aabAerua0B, raJoreHHI0B
B YCJIOBUSIX TBEpA0(a3HOTO CHHTE3a, B MAPOBOW MENBHUIIE O] BO3IEHCT-
BHEM MHKPOBOJHOBOTO 00iyueHus [21]. Peakiuto mpoBoAUIN B MPUCYTCT-
BUHM MoTaIia B Teuenue 3-20 yac.

Ry
+ ball mill RBAO Re
PhsP—CH,R'" — — ph3P=CH2R1] VVW
K,COs, 3 -20 h Rs

X

R4=H, Ph, Bn, COOEt; R,=H,Me

R3= 1-Naph (Naph-naftyl), 4-BrCgH,4; X=Br, ClI
Brixonp! 11e1eBbIX ankeHOB ObutM HEeBBICOKHE. [IpoBoas peakiuio Burtura
B WK, B cpene 1-0yTun-3-MeTHIMMUIA30/IMsl yIAJI0Ch YBEIUYUTH BBIXOJ
oneduHOB 10 82-92%, a cenekTUBHOCTH 110 85-98% [23]. Vcnonb30BaHHYIO
W)X mocne sKCTpakuuu TOIYOJIOM U 3()HUPOM MOKHO MOBTOPHO HCHOIb-
30BaTh (HE MEeHEe 6 pa3 B KaueCTBE PACTBOPUTEII).

WuTepecHble HMCCIEIOBAHMS, CBS3aHHBIE C TOJTYYEHHEM AalIKeHOB,
ormcaHbl U B padotax [24,25]. Ilporecc mpoBoauTcst 0€3 MUCIOIB30BAHUS
KaKoro-T1M00 pacTBOPUTENS, C UCIOIB30BaHUEM cojel TpuankuiahocPoHus
1 albACTUIIOB B pHUCYTCTBUH BogHOTO pactBopa NaOH (4 »kB). [Iponcxo-
IUT TEHEPUPOBAHUE WIUAOB in Situ M3 yKa3aHHBIX COJEH U UX PEeaKIus ¢
anbJACTUIAMHU, TIPUBOJAIIAA K 0Opa3oBaHui0 E-m30MepoB amkeHOB. DTUM
myTeM OBLIM CHHTE3MPOBAHBI TPAHC-CTHILOCHOBBIE COSAMHEHUS, 00Ia1at0-
[IMe IPOTUBOOMYXO0JIEBOM aKTUBHOCTHIO (PE3BEPATPOIT U JIP.):

"
CH,PPh; CHyO (water) @CHz
X B (70-90%)

R
R

R=H, 2-NO,, 4-CN, 4-Br, 4-Me, 4-OMe, 4-CO,H; X=ClI,Br
B-Based
Pa3paboranHblii MeTOA MONYyYHI AalbHEiIIee pazputue. Mcxons w3 ruju-
pobpomMuoB TpUaTKUI(HOCHUHOB U ATTUIOBOTO UM OCH3MIIOBOTO CIIHUPTA,
6e3 pacTBOpUTEIIsl TeHEPUPOBATIH ol (PochoHNUs, KOTOpBIE J1ajee B ycio-
BHSIX MUKPOBOJIHOBOT'O OOJTy4€HHUs MCIOJIB30BAIM B peakiuu Butrtura [26].
[Tpu 3TOM MOXHO HCIIOJIB30BATh ClIa00€ OCHOBAHHE, HANPUMEP, KapOOHAT
KaJusl ¥ OCYIIECTBUTH peakuuio 3a 0,5 4 npu 75-100°C, MPUMEHSIS B Kaye-
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CTBE KapOOHWJIbHON KOMIIOHEHThI KETOHBI.

Pacmmmpenune peaknuu Buttura (B BogHOMN cpene, 0e3 kakoro-inoo
pPacTBOPUTEIISI) IMO3BOJMIIO IieNieHanpaBieHHo mogoutu k JIHK-temmar-
HOMY CHHTe3y (MCXOJs M3 CTa0MIM3UPOBAHHBIX WIIMIOB, COJACPKAIIUX MO-
TU(UIIMPOBAHHBIE AJIbICTUAHBIC TPYIIIBI) [27].

WuTepecHas TOMUHO peakmus omucaHa B pabore [28], rae ocy-
IIECTBIISIETCS CUHTE3 KapOOHWIBHBIX COCAMHEHUN OKHUCIIEHHEM CIHPTOB C

ucnoinbs3oBanueM cucreMbl KHSOs -AlCl; o Hmkecnenyromiei cxeme:
H

R4 R R

E Ph;P=CHCOOEt 1 1

X COOEt 3 /k Oxone, AICI; \7;0 or /g

R Oxone, AICI; R;” "OH H,0 R HO” ~o

H H.O 2
2

E-isomer only 9 examples,>52% yiled

OpraHuyeckre COeIMHEHUs, COAEpIKallle B CTPYKTYPax KpaTHYIO
CBSI3b U CIOKHOX(HUPHYIO TPYIITY WIN KPATHYIO CBSI3b M KETOTPYIITY, OBLIH
MOJTy4eHbl 0€3 MPUMEHEHUs] TOKCUYHBIX PacTBOPUTENIEH MO peakiuu Xop-
Hepa-Y 0/1cBOpTa-IMMOHCA C UCTIONB30BAHUEM TPETHYHBIX aMHHOB H CYO-
CTpaToB - 1-ankuia3amMeneHHbIX 3(hUpoB HocHOPUIYKCYCHBIX KHCIOT U (oc-
(bopmIMpPOBaHHBIX KETOHOB COOTBETCTBEHHO [29].

OEt DBU (1.5ekv)  _ [CO2Et
(OEt);P + RCHO ————>
O O 20°C R
OEt DBU (1.5ekv)  _ C(OJE
(OMe),P + RCHO ——(——~> /_/
O O 20°C R

R=BUt, CyclO-C6H11, n—C7H15, 2-EtC5H10, Ph, 4-C|C6H14, 4-MeC6H4,
PhCH=CH, 2-Fu, BhOCHMe

LleneBbie coeTMHEHMS TIOTYYaIOTCs C BBICOKUM BbIXOJ0M (97-99%)).

TakuMm o0Opa3om, peaknui BUTTHTa MOXHO MPOBOJUTH KakK B Cpelie
WK, Tak u B BojJe, 6€3 MPUMEHEHHUsI TOKCUYHBIX PACTBOPUTEICH.

Opranndeckue MPOU3BOJHBIE KHCJIOT COCTaBIISIOT Hambojiee H3Y-
YeHHBIN pasnen B XuMmu# (HochopopraHMUeCKUX COCTUHEHHH, 4TO O0bsiC-
HSIETCSl JOCTYMHOCTBIO MCXOJHBIX MPOAYKTOB JJI MX IMOJIYYEHHUS, a TaKKe
pa3zHoo0pa3ueM CBOMCTB CHHTE3UPOBAHHBIX COSIMHEHUH, YTO TIO3BOJIAET UX
MCIOJIb30BaTh ISl OCYIIECTBICHUS JalbHEHIIMX MHOTOYMCIIEHHBIX Lieje-
HaIIPaBJICHHBIX PEaKLIUiA.

Tak, narmpumep, 3upsl coaepxkamtue dochop U XJI0p, yI00HO CHH-
te3upoBaTh Ha ocHoBe PCl3 u oneuHOKCHIOB:

23



PCl; + 3CH5 CH, > P{OCH,-CH,CI)3

~_.

O

DOta peakius B cBoe Bpems Obuia moapoOHo mizydeHa M.U.Kabaunukowm,
E.JL.Tedrepom u ap. ¥ MIHPOKO KUCIIOJIH30BATIACH B MPOMBIIINIEHHOM MACIII-
tabe. B pa3BuTHH «3eNeHOM XUMHM» 3aCIyXKHBAIOT BHUMAaHUS U HOBBIE
CUHTE3bl (OCPOPOPTAHUYECKUX COCTUHEHUN 10 BHIOM3MEHEHHBIM Me-
TogukaMm peakiuu Kabaunumka-dunaca, ocymecTBieHHble B cpeae B MK
[30] uckrovaromye HUCIOJb30BAHUE PAaHEE HUCIIOJIb30BABILErOCsS PacTBOPHU-
TeNsl JAUXJopMeraHa. Peakinus ocHOBaHa Ha TPEXKOMIIOHEHTHOM B3aMMO-
NeCTBUM aMHMHA, KapOOHWJIBHOTO COEIWHEHHUs (albJeruja U KeToHa) U
runpodochopunbHoro coeaunenus. [pouecc nposoautcs B K wm Boze,
Katanm3aTopoM ciryxuT Tpudiar metami (Yb, Sc, Dy, Sm u La).

OO0mmas cxema peaxIum:

0
Ri_ @
R,CHO + R,NH, + nHP(OEt), %ﬁ» . HN>—P(0Et)2
2

Ry = RsCgHs, 2-Naph, Pr, Bu", n-C9H19, MeCH=CH, PhCH=CH,
2-Fu, 2-Th (Th-tienil),; R,=R3CgHy4 (R3=H, 4-F, 4-Cl, 3-NO,, 4-Me, 4-CF3, 4-OMe),
Bn, cyclo-CgH 14

B kadecTBe MCXOOHBIX aMHUHOB B BHJIOW3MEHEHHOH peaknuu Ka-
Oaunnka-Owiaca ObUIM UCTIONB30BaHbI U TETEPOIMKINYSCKUE aMHUHBI [31].
CuHTEe3bl COETUHEHUH, MOJTYYEHHBIX Ha OCHOBE 2-aMMHOOEH30THAa30JI0B,
apoOMaTUYECKHUX ambJerunoB u auankuiadochuroB B LK npuBoasTcs Huxe:

S
@i >—NH, + @—CHO + HP(OR3P),
s N R, I

1 H

o

o
(CS)Rs)zp R,
[bmim]PFs N>_®
(L

100-102°C, 1.5h

R
o H (68-92%)

R4= 4-Me, 6-OMe; R,=,-F, 4-CF3; Ry= Me, Et, Bu"
Cpenu CHHTE3UPOBAHHBIX COCAMHEHUH ObLIM OOHAPY)KEHBI BEIIECTBA
C BBICOKUMU IPOTUBOOITYXOJIEBHIMU CBOWCTBAMHU.
1K B IOCIACAHUE I'OJAbl CTAJIM HCIIOJIB30BAaThbCid M B CHHTC3aX, CBA-
3aHHBIX C MOJYYEHUEM PA3TMYHBIX OPraHUYECKUX COEAMHEHUN O CBs3bio P-C
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(mo peakuuu ApOy3oBa) [32]. DTO MO3BOJWIO PACIIMPUTH CUHTE3bI B 3TOM
obnacTy ¥ MOBTOPHO Hcnonb30BaTh MK kak Ge30macHbie pacTBOPUTEIIH.

WK Ob1u uccnenoBaHbl U ISl OCYIIECTBICHUS! IPYTHX TUIIOB Opra-
HUYECKUX CHHTE30B. B cpene nMuma3onmneBbix win (pochOHNEBBIX HOHHBIX
KHUAKOCTEH OBLIM MCCIIEOBAHBI PEAKIIMH aMHAUPOBaHUS PocPOopHITyKCyC-
HBIX KHCIIOT (B MpUCYTCTBUU TpHu(peHmndochuTra B KauecTBE aKTUBUPYIO-
IIeT0 peareHTa). bplio ycTaHOBIIEHO, YTO pEaKIusl MPOTEKAET JEeTKO, CHHTE-
3UpPOBaHHbBIE COEITMHEHUSI MOKHO UCIOIb30BaTh I U3BJICUEHUS TPAHCILTY-
TOHHMEBBIX 2JIEMEHTOB W3 BOAHBIX cucTeM [33].

B cpene MK Obna mpoBeieHa u peakiusi Muxasimca, KoTopasi Cau-
TaeTcs poJACTBeHHOU peakumu ApOy3oBa [34]. B mpucyrcrBun NaOH mpo-
L[ECC MPOTEKAET TaK:

0 0
B 1) NaOH, solvent B
OR, OR,
(60-91%)

R{= Me, Et, Bu"; R,= Me, Bn.

Kak BUIHO M3 BBINICNIPUBECHHOTO MarepHaia, CUHTE3bl (pochop-
OPraHWYECKUX COEIMHEHMM C UCIOJIb30BAHUEM B KAa4ECTBE PaCTBOPUTEIIECH
Bozbl U MK, 3aHMMalOT BaXXHOE MECTO B pa3pabaThIBa€MbIX MM YCOBEp-
IIEHCTBYEMBIX ITpolieccax opraHndyeckoil xumuu. Mcenenosanus B 3Toi 00-
JIACTU MPOJOJIKAOTCS U PELICHUE MHOTMX 3KOJIOTMYECKUX BOIIPOCOB «3€IIe-
HOM XMMHUN» TpeOyeT KOMILJIEKCHOTO MOJX0Ja C yYETOM JIOCTYMHOCTU HC-
XOJIHOT'O CBIPBS, YCIIOBUM CUHTE30B U UCIIOJIb30BAHNUS MUHUMAJIBHBIX KOJIHU-
YECTB BCIIOMOTATEIbHbBIX MATEPUAJIOB.
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FOSFOR UZVi BIRLOSMOLORIN “YASIL KiMYA” USULLARI iLO ALINMASI
N.D.SADIXOVA
XULASO
fcmalda "yasil kimya" {isullarindan istifads etmoklo bir sira giymatli fosfor tizvi
birlogmolorin alinmasi iisullart nazordon kegirilir. IM-lorin geyri-toksik, termostabil holledi-
cilor, katalizatorlar vo unikal xassolors malik digor sothi aktiv maddslor kimi miihiim rolu
gostorilir ki, onlarin inkigaf etdirilon vo ya tokmillogdirilon {izvi kimya proseslorinda isti-
fadosi "yagil kimya'"nin imkanlarini shomiyyatli deracods genislondiroe bilor.
Acar sozlar: ion mayelori, holledici, katalizator, fosfor iizvi birlogmolor.
OBTAINING ORGANOPHOSPHORUS COMPOUNDS
OF "GREEN CHEMISTRY"
N.D.SADIKHOVA
SUMMARY
This review observes methods for obtaining a number of valuable organophosphorus
compounds using "green chemistry” methods. The important role of ILs as non-toxic,
thermostable solvents, catalysts, and other surfactants with unique properties is shown. The
use of improved and developed which in organic chemistry processes can significantly

expand the possibilities of "green chemistry".

Keywords: ionic liquid, solvent, catalyst, organophosphorus compounds.
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Memoodamu ¢puzuxo-xumuyecko2o ananusa, 6 mom ducie ouggepenyuansvno mep-
muueckozo ([TA), svicokomemnepamyprozo ougpgepenyuarvno-mepmuneckoco (BTITA),
penmeenopazosozo (P®A), muxkpocmpyxkmyproeo (MCA) ananuzos u usmepenuem mMukpo-
meepoocmu U3yueH Xapakmep QuU3UKo-XUMUIEeCKo20 63auMOOeUCmeUs 8 MPOUHOU cucmeme
Er-Sb-Te. Bnepsvie npueodsmcs ouazpammvl COCMOSHUS KEAZUOUHAPHBIX NOLUMEPMU-
yeckux paspesos: EryTesz-Sh,Tes, ErTe-ShyTe;

KaioueBble ciioBa: cucrema, asza, KpUCTALIM3AIMS, CIUIAB, TEMIIEPATypa, pa3pe3

BBenenue

XanpKOTeHU Bl CYPbMBI U JIAHTaHA OTHOCSITCSI K Pa3JIMYHBIM Kjaccam
MOJIYTPOBOJIHUKOB, B KOTOPBIX AJIEKTPOHHASI CTPYKTypa KOMIIOHEHTOB
cwiIbHO paznuuaercs. [lonmydyeHne Ha UX OCHOBE HOBBIX MaTepUasoOB SB-
TSIeTCs aKTyalbHOU 3amaueil u TpedyeT (pyHIaMEeHTAIbHBIX TTIOUCKOB B yKa-
3aHHOM o0sacTu.

N3ydyenne xumMuveckoro B3aumojieicTBusi B cucrtemax Er-Bi-X (Bi-
Sb, Bi; X-S,Se,Te) npeacrapiser UHTEpEC B CBSI3U C IPUMEHEHUEM PEIIKO-
3eMenbHBIX d5eMeHToB (P3E) mpu koMmmyTarum TepMo3IeMEHTOB Ha OCHOBE
Bi,-Ses-(Te) [1-4].

Cucrema Er-Sb-Te uccnenoBana HaMu MO BCEM KOHIEHTPALMOHHBIM
MHTEpBaJaM.

@da30Bble JUArpaMMbl COCTOSIHMSI JBOMHBIX CHCTEM, OTPAHUYMBAIOIIMX
HCCIIEAYEMYIO TPOHHYIO CUCTEMY, U3yUeHBI JIOBOJILHO TIOPOOHO B [5-8].

MeToanka 3KcnepuMeHTa

I/ICXOI[HI:IMI/I MarcepuaiaMu Jis1 CUHTEC3a CIUJIAaBOB CIIYKHUIIN Er me-
tamummaeckuit; OpM-O; Sb mapku ’B-4’; Te mapku TA-2.

CruiaBbl noJjrydajin HCTIOCPCACTBCHHBIM CIIJIABJICHUEM KOMIIOHCHTOB B
BaKyyMHUPOBaHHBIX KBapleBbIX ammynax npu 900-1300K, B 3aBUCUMOCTH OT
COCTaBa, € MOCICAYIOINM MCIAJICHHBIM OXJIAXKJICHUCM B BBIKJIIOUCHHOU IICYH.
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JUis mosydeHus: paBHOBECHOIO COCTOSIHUSI CIUIABBI IOJIBEPrajluCh TOMOTe-
HU3UPYIOIIEMY OTKUTY B BaKYyMHPOBAHHBIX KBApLIEBBIX aMITyJiaX MpU TeM-
neparypax Ha 50-100K Huxe TemrepaTypsl COTMAYyca B TEUEHUE ABYX HEENb.

HccnenoBanne TNPOBOJMIM — KOMIUIEKCHBIMH — METOAaMH  (DU3HKO-
xumudeckoro aHanmza no meroavke JITA na mupomerpe HTP-73 u Tep-
MoOcKaH-2. POA mpoBOAWIM CHSATHEM PEHTI€HOIpaMMbl IOPOILIKOB Ha JU-
¢dpakromerpe pupms “Bruker D8 ADVANCE” pu Cu Ko~ m3mydenum.

Hns uccnenoBannss MCA (mukpockon mapku MUM -7) mumuds
CIUTAaBOB TPaBUJIM pa30aBICHHOW a30THOM KucioToi (1:1), MUKpPOTBEPIOCTH
CIUIaBOB CUCTEMBI U3Mepsull Ha MUKpoTBepaomepe [IMT-3 npu Harpyskax
10 u 20 r. ITorpemHocts u3mepenus cocrasisia 2.2-4.3%.

JIukBHyC BBICOKOTEMIEPATYpPHOM YacTH AuarpamMM BBIIOJHSUIM Ha
B/ITA-8M, B uneptHoii aTMocdepe ¢ ucnoiab3zoBanueM W-W/Re Tepmonap.
Ckopoctb Harpesa 40 rpaa./MuH.

[Ipu uccnenoBaHUM MUKPOCTPYKTYPHI CIUIABOB MCIOJIb30BAIM TPABU-
tenb coctaBa 10 mon% xonn. H,SO4 + 451 K,Cr,O7 + 90 mon% H,0. Bpe-
Ms1 TpaBJieHus 26c¢.

Pe3yabTaThl U HX 00CY:KIEeHUSA
Ha ocHoBaHWH pe3yJqbTaTOB IMOJIYYCHHBIX BBINICYKa3aHHBIMH METO-
JaMH TIOCTpoeHbl (a3oBble auarpammbl cucteM Sb,Tes-EryTe; (puc.l).u
Sb,Tes-ErTe (puc.2).

T, K
2000 |

1800 L

1600 |
1483 § L

1200 N/

1000 |

L + ErSbTe;
893

800
800 -

600 - EnTe; + ErSbTes

4001 ErSbTe; + o

1 1 1 1 1 1 1 1
Er,Tes 20 40 60 80 Sb,Tes
mol, %

Puc.1. ®azoBas aquarpamma paspesa SboTe;-Er,Tes
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W3 pucynka BuaHO, uTo paspe3 SbrTes-Er,Tes- kBasubunapHblii 1 0T-
HOCHUTCS K IPOCTOMY IBTEKTUYECKOMY THILY.

[Tpu cooTHOmIeHNH KOMIIOHEHTOB 1:1 B crcTemMe oOpaszyercs TpoWHOe
coenunenue cocraBa ErSbTe; mo mepUTeKTHYECKON peakiuu MpHU TeMIie-
parype 1285K.

K + Er,Te; <> ErSbTes

Coenunenne ErSbTe; o0pa3yer 3BTEKTHKY C 0.-TBEPIBIM PAaCTBOPOM
Ha ocHOBe SbyTe;. OBTekTHKa oTBeuaeT coctaBy 80 Mon% Sb,Te; mpu TeM-
nepatype 800K.

OO6nHapy»xeHa 00JacTh TBEPABIX pacCTBOPOB Ha ocHOBe Sb,Tes, rpanu-
I1a KOTOPBIX COCTaBIsIeT mpuodIm3ureabHo 3 Mon.% Sb,Te; mpu temrepa-
Type, 300K.

CpaBuuBas nudpakrorpaMmbl CIUIaBOB, ycTaHOBIeHO, uTo ErSbTe;
KPUCTAIIU3YeTCd B POMOMYECKONW CHHTOHHMM C TapaMeTpamH dJIeMEeHTap-
HBIX stueek, a = 11,51; ¢ = 12,68, a=5,01A.
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W3 pucynka BugHO, uTo paspe3 SbyTes-EryTe; taxke sBisieTcs: KBa-

3PI6I/IHapHBIM N OTHOCUTCA K IPOCTOMY 3BTCKTUYCCKOMY THUITY.
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Sb,Te;-Er,Te; va Sb,Te;-ErTe SISTEMLORININ TODQIQi
S.H.MOMMODOVA
XULASO

Fiziki-kimyovi analiz iisullarindan, o ctimlodon diferensial termiki (DTA), yiiksok

temperaturlu diferensial termiki (YTDTA), rentgenfaza (RFA), mikrostruktur (MSA) va
mikroborkliyin Ol¢lilmo tisulundan istifado etmoklo Er-Sb-Te {iglii sistemindo fiziki-
kimyovi qgarsihiqli tosirin xarakteri dyronilmisdir. Ilk dofo olaraq Er,Tes;-Sb,Te;, ErTe-
Sb,Te; kvazibinar politermik kasiklorin hal diagramlari qurulmusdur.

Acar sozlar: sistem, faza, kristallagma, orinti, temperatur, kosik
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INVESTIGATION OF Sb,Te;-Er,Te; and Sb,Te;-ErTe SYSTEMS
S.H.MAMEDOVA
SUMMARY
Methods of physicochemical analysis, including differential thermal analysis (DTA),
high-temperature differential thermal analysis (HTDTA), X-ray diffraction (XRD), micro-
structural (MSA) analyzes and microhardness measurements were used to study the nature
of the physicochemical interaction in the Er-Sb ternary system -te. For the first time, state

diagrams of quasi-binary polythermal cuts are presented: Er,Te;-Sb,Tes;, ErTe-Sb,Tes

Keywords: system, phase, crystallization, alloy, temperature, section
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Meliorasiyamin tasiri altinda qrunt sularimin Vo torpagin su-duz rejiminin for-
malasmasmin tobii ganunauygunluglart miiayyan edilmis, miiasir hidrogeoloji soraitda
ekoloji dayisiklik qiymatlondirilmis vo bu soraitin yaxsilagdirimast ti¢iin tadbirlar toklif
edilmisdir.

Maqalaonin hazirlanmasinda Azorbaycan Respublikasi Kond tasorriifatt Nazirliyi
vaninda Meliorasiya va Su taSarriifati Agentliyinin Hidrogeoloji-meliorativ ekspedisiyasi
torafindon grunt sularimin rejimi iizorindo aparilan miisahida materiallarindan istifada
olunmusdur.

Acar sozlori: qrunt sulari, minerallagsma doracosi, torpaqlarin soranlagmasi, qrunt
sularinin rejimi, ekoloji dayisiklik, hidrogeoloji sorait.

Giris. Hazirda 6lkoads aqrar sahonin inkisafina xiisusi diqqst verilir
ki, bu da yalniz hidrogeoekoloji soraitin yaxsilagdirilmasi va torpaqglarin qo-
naotbaxs hidrogeoloji-meliorativ vaziy-yotinin aldo edilmasi ilo miimkiin-
diir. Bu ndqteyi-nozorden, miitoxassis-hidrogeologlarin qarsisinda duran
mithiim problemlorin halli bilavasite hidrogeoloji soraitds bas veran ekoloji
doyisikliyin giymotlondirilmasi ilo six baglidir. Bu iso suvarma sularinin
somarali istifadosi ilo yeralt1 sularin vo aerasiya zonasi siixurlariin su-duz
rejimine noazaroti giliclondirmok vo bu rejimi tonzimlomok yolu ilo
miimkiindiir.

Hidrogeoekoloji soraitin yaxsilagdirilmasi asasen qrunt sularinin va
torpag-qruntlarin su-duz rejimi vo balansi, duz ehtiyatlarinin formalasmasi
qanunauygunluglar1 haqqinda melu-matlardan istifade etmoklo, zoruri tod-
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birlorin layihalondirilmosi vo hoyata kecirilmosi yolu ilo aparilir. Bu so-
bobdon yuxaridaki problemlorin halli yollarinin arasdirilmasi problemin ak-
tual-ligimi toskil edir.

Tadgiqat obyekti Boyiik Qafqaz sira daglarinin simal—gorq hissasinda
Xozor donizind goadar olan sahani ohato edir.

Ovvalco arazinin geoloji-hidrogeoloji soraitini nozordon kegirak.

Orografik cohatdon saho todricon Xozor donizino dogru maili olan vo
ovvolco Qusar dagotoyi diizonliyino, sonra iso asagi diizon sahoyo kegon
yiiksok daglarla xarakterizo olunur.

Samur-Sabran zonasinin simal vo simal-gorq hissosi xeyli doracodo
soyuq simal kiilok-lorino moruz qaldigi iicilin, digor rayonlara nisboton
burada iqlim daha sortdir. Ona gors do todqiqat sahasini yagintinin geyri-
barabar paylanmasi ilo sociyyslonon miilayim-isti iqlimli dagotoyi zona vo
yay1 qurag, isti olan yarimsohra vo quru sohra iglimli diizonlik zona kimi iki
hissoys ayirmagq olar.

Samur-Sabran caylar1 arasi hovzonin hidroqrafiya sobokosini ¢aylar
vo miixtolif formada miivoqqeti foaliyystdo olan suaxarlar toskil edir.
Tadqiqat orazisindoki biitiin ¢aylar yeralt1 sularin gidalanma monbayi ola-
raq, onlardan on irilori Samur, Qusarcay, Qudiyalcay, Qaragay, Valvolocay
vo digorloridir.

Tadqiqat sahosinin geoloji inkisaf tarixi, dyronilon orazinin biitiin-
liklo galxmasi ilo miisayiot olunan iri tektonik horokotlorin miisahido
olundugu iist yuranin ortalarindan baglayaraq todqiq edilo bilor.

Yeralt1 sirin sularin intisar tapdigi Samur-Volvolo ¢aylar1 arasi
todgiqat sahaesi yura, tobasir, paleogen, neogen vo dordiincii dovr yash
stixurlardan togkil olunmusdur. Daha qadim yaslt siixurlar oarazinin dagliq
hissalorinda yer sathins ¢ixir, ovaliq hissado ise onlar yalniz dorin quyularla
askar edilmisdir.

Samur-Valvalagay hovzesi Boyilik Qafqazin alp qirisigliq sisteminin
conub-sorq hissasino aid Samur-Sabran sinklinalinin maorkozi zonasina
daxildir vo onun hiidudlar1 daxilinde 4 struktur mortabe ayrilir: alt vo orta
yura, list yura - tobasir, paloegen - list miosen va alt pliosen-antropogen.

Samur-Valvalogay hovzasi orazisinde relyefin 4 ndviinii ayirmaq
olar: struktur denudasiya-eroziya, akkumulyativ-denudasiya, akkumulyativ-
eroziya vo akkumulyativ:

a) Struktur denudasiya-eroziya relyefi todqigat sahosinin dagliq
bolgesindo inkisaf etmigdir. Bura Azorbaycan hiidudunda Qafqazonii
qirisigligin on yiiksok néqtosi — Sahdag (4250 m) diisiir;

b) Akkumulyativ-denudasiya relyefi orazinin maili diizonliys uygun
sahosini ohato edir vo {ist abseronun qusar dostosinin caqillarindan togkil
olunmugdur. Bu diizonlik hor torofdon (sorqdon basqa) Samur, Ukurcay vo
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Volvalogaymn dorolorinin sildinm yamaclar ilo, sorqdon iso godim doniz
terrasinin ¢ixintist ilo sarhadlonir;

¢) Akkumulyativ-eroziya relyefi Samur, Qusarcay, Qudiyalgay, Val-
valacay vo digor caylarin dorslorinds inkisaf etmisdir. Bu doralor asason iist
abseronda formalasmuislar;

d) Akkumulyativ relyef donizkonart ovaliq orazisinds inkigaf etmisdir.

Regionun orta dagliq, dagotoyi vo Qusar mailli diizonliyinin gorb his-
sasi ligilin relyefin intensiv pargalanmasi, qrunt suyu axininin mailliyi vo bo-
yiik siiziilma siirati, orazinin yaxsi drenlonmasi xarakterikdir. Bu sobabdon,
qrunt sularinin rejiminin igqlim tipi Ustlinliik togkil edir. Qrunt sular1 so-
viyyesinin yiiksolmasi ¢oxsayli bulaqlarin sorfini artirir.

Qrunt sularinin soviyyosi diizonliyin boylik bir orazisindo tamamilo
stabildir. Ona goro do aerasiya zonasinin qalinlig1 praktiki olaraq il arzindo
doyismoz olaraq qalmaqdadir.

Qrunt suyu saviyyslorindoki forq daha ¢cox Samur — Abseron kana-
linin trass1 boyunca olan diizonlik hissado miisahido olunur. Bu orazido
qrunt sularmin tobii rejimi iqlim ve hidrogeoloji, pozulmus rejimi iso is-
tismar vo irriqasiya-iglim tiplidir, ¢oxsayli bulaqlar iso ¢ox zaman sabit
sorfi, soviyye amplitudunun zaman iizro az doyiskon olmasi ils forglonir.

Qrunt sulari, 1 m-don 50 m-dok vo daha ¢ox dorinliklordo yerlosir.
Orazi iizro hidrorelyefin mailliyi 0,002-don 0,017-dok doyisir. Cayarasi
orazinin simal hissosindo qrunt sularinin yerlosdiyi siixurlarin galinligr 113,8
m-9 catir, conub hissodo kasilisin alt hissosindoki tozyiqli sularla oalagodar
olaraq, onlarin qalinlig1 60 m-dok azalir.

Doqiq kesfiyyat aparilan orazide tosvir edilon ¢okiintiilorde qrunt
sular1 35-30 m-don metrin hissalorine qador dorinliklords yerlasir vo doniz
istigamotindo derinliyin azalmasi miisahide olunur. Regionun simal hisse-
sinds domir yolu xattindon yuxarida, qrunt sularinin yatim dorinliyi adston
6-10 m-don artiqdir, ondan asagida iso 5-10 m-don ¢ox deyildir. Sollar kon-
dindon conubda domir yolu ils doniz arasinda qrunt sularinin yatim dorinliyi
5 m-o qadordir, lakin biitdvlikde yatim derinliyinin 3 m-dok oldugu saho
daha boylik orazini ohato edir (Qusarcay-Sabrancay arasi sahado).

Qrunt sularinin axini simal-sorqe dogru istigamotlonmisdir. Hidroizo-
gipslar, Sollar rayonunda bir godar miirokkoblogsmoaklo, solis xarakters ma-
likdir. Soviyyelorin miitlaq qiymatlori dag stoyinden Xozors dogru 150-200
m-don manfi 20 m-dok doyisir.

Diizonlikde qrunt sularinin hidrokimyavi torkibi ¢oxilliklor boyu
nisbi sabitliyi ilo saciy-yalonir. Qudyal ¢ayindan simalda yerlogon orazilords
qrunt sular1 sirindir vo onlarin minerallasma doracasi 0,2-0,8 g/l toskil edir.
Kimyovi torkiblori hidrokarbonatli-sulfatli kalsiumlu-maqne-ziumludur.
Qudyal caymndan conub-sorq istigamotindo getdikco sularin minerallagsma
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doracosi 2,5-4,0 g/l-o godor artir. Sularin torkibi iso doyisorak, sulfatli-xlorlu
natriumlu olur.

Qrunt sularin yatim darinliyi arazi boyunca dagatoyi bélgadon, yani
gotirmo konuslarinin yuxari hissasindon Xozor donizino dogru 50-70 m-don
1-3 m-o godor azalir, homginin domir yolu xotti boyunca onlar boazi saho-
lordo bulaglar soklindo yer sothino ¢ixir. Bulaglarin sorfi 3-5 1/s-don 10-15
1/s-ya, bazi hallarda 320 I/s-yo qodor catir. Bu sular kimyovi torkibco hid-
rokarbonatli-kalsiumlu, hidrokarbonatli-sulfath kalsiumlu-magneziumludur.
Lakin orazinin conub-sorqindo Qaracay vo Valvalo ¢aylarinin asagi hissolo-
rindo onlarin minerallagmasi artir vo sular kimyavi torkibco doniz konarinda,
hotta xlorlu-natriumlu tipe malik olurlar.

Torpaqlarin regional tipi, duzlarin kimyovi torkibi, relyefin element-
lori, onunla bagl litologiya va torpaqda Ustiinliik togkil edon qruntlarin gra-
nulometrik torkibi, qrunt sularmin yatim dorinliyi vo minerallagmasi, hom-
¢inin yeriistli sularin minerallagmasi, kond tosarriifati bitkilorinin névii (on-
larin vegetasiya miiddsti nozars alinmaqla), suvarma normasi — biitiin bunlar
kompleks halda hidrogeoloji soraitdo ekoloji voziyysti toyin edir vo zoruri
aqromeliorativ todbirlorin gorildiiyii orazido kond tosorriifatt mohsuldarli-
ginin saviyyasini, eyni zamanda hid-rogeoloji soraitdo bas veron ekoloji
doyisikliyin giymotlondirilmasi kriteriyasinin asasini togkil edir.

Analiz vo miizakira. Malum oldugu kimi, suvarmanin tosiri ilo aera-
siya zonasinin nomliyi artir; irrigasiya sulari hesabina qrunt sularin olavo
qidalanmasi bas verir; suvarma sulari ilo aerasiya zonasina va qrunt sularina
duz kiitlosi daxil olur; zaif drenlosmoys malik olan rayonlarda qrunt sulari-
nin aerasiya zonasina bosalmasi bas verir ki, bu da siini drenajin normal
islomadiyi halda hom torpaqda, hom do qrunt sularinda duzun yigilmasina
gatirib ¢ixarir; drenaj sisteminin tikilmasi ilo qrunt sularinin saholorden apa-
rilmasi intensivlasir ki, bu da qrunt suyu soviyyosinin asagi salinmasina vo
ham torpaqda, hom do qrunt sularinda duzun miqdarinin azaldilmasina im-
kan verir.

Umumiyyatlo, qrunt sular1 vo aerasiya zonasi siixurlarinin duz reji-
minin qarsiliql slagasinin formalagsmasinda ii¢ marhalo ayrilir:

Birinci marhaloe - qrunt suyu soviyyesinin qalxmasi — aerasiya zonast
siixurlarinda duzlarin foal tosiri tigiin xarakterikdir, hallolma vo miibadilo
reaksiyalar1 qrunt sularinin minerallagmasinin onlarin saviyyasinin qalxmasi
zonasinda vo dorinds yatan sulu horizontlarin yerlogsmosi zonasinda artma-
sima sabab olur. Aerasiya zonasinda siixurlarin duz rejimi qrunt sularinin
kimyovi torkibindon asili deyildir, o, suyun siiziilmo siirati vo buxarlanma
ilo miiayyan olunur.

Qrunt sulariin dorin yatiminda (yoni onlar torpaq omalogatiron pro-
seslords istirak etmoadikdo) torpagin ikincidoracali soranlagmasi bas vermir.
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Qrunt sularmin yer sothino yaxin yatiminda suvarma ddvriiniin sonunda
torpaq qatinda (1,0-1,5 m) duz toplanir;

Ikinci morholodo - (qrunt suyu soviyyesi qalxdigdan vo nisboton
stabil soviyyo omolo goldikdon sonra) qrunt sularinin kimyovi torkibi
aerasiya zonasi slixurlarinin duz rejimino foal tosir edir, onlarda duz rejimi
torpaqda soranlagmanin ilkin tipindon vo doracasindon deyil, qrunt sularinin
siiziilmo siirotinin buxarlanma ilo olagosindon asilidir. Ogor intensiv
buxarlanma bas verirso, ikincidoracali soranlagma inkisaf edir.

Suvarilan rayonlarda yliksok minerallasmaya malik qrunt sularmin 1-
2 m dorinlikdo yatiminda aerasiya zonasi siixurlarinda CI-SO4 vo SOy tipli
vo Mg va Na kation torkibinin duzlar toplanir.

Uzvi maddolorin iistiinliik toskil etdiyi torpaglarda sirin suvarma su-
larindan infiltrasiyanin tosiri naticosinde sodali moahlulun formalagmasi (sul-
fatsizlagma — desulfatizasiya) bas verir.

Aerasiya zonasinin yiiksok soranlagsma ilo xarakterizo olunan ,,zoif
drenlosmis” vo ,,praktiki olaraq aximsiz” zonalarinda suvarmanin birinci
ilindo qrunt suyu soviyyesinin qalxmasi ilo eyni zamanda onlarin mineral-
lagsmasi da artir. Birinci marhalads qrunt sularinin minerallagmasinin artmasi
duzlarin hollolma vo miibadilo reaksiyalari noticosindo bas verir. Ikinci
marhalads tez hall olan duzlarin mahlula kegmasi naticasinds qrunt sularinin
minerallasmasinin azalmasi miisahido olunur;

Ucgiincii morhoaloda - agor grunt suyu soviyyasi uzun miiddot yer sot-
hino yaxin (1,5 m-9 gadar) yerlosorsa, buxarlanmanin tesiri ilo onlarin mine-
rallagsmasi artir, duzlar aerasiya zonasinin mohlullarina konsentrasiya olunur
va sonuncular suvarma sularinin infiltrasiyasinin tosiri altinda qrunt sularina
qarisir. Qrunt sularinin minerallasmasinin azaldilmasi siini drenaj vasitasilo
hoyata kegirilir.

Samur-Sabran zonasinin aerasiya zonasi siixurlarinin soranlagsma xo-
ritosindon (sokil 1) goriindiiyli kimi, orazinin gorbindon sorqins - Xozor do-
nizina dogru getdikca, torpaqlarin soran-lagsma doracasi artir. Daha ytiksok —
1-2% sorlasmaya malik torpaqlar donizin yaxinligindaki sahado yayilmisdir.
Homin sahads ham da qrunt sularinin yatim dorinliyi yer ssthins yaxin — 1
m-don az, minerallagsma doracasi iso 2-3 g/l arasinda doyisir.

Samur-Sabran zonasinda srazinin garbindon sarqins - Xazor donizing
dogru getdikco, daha yiiksok — 1-2% sorlasmaya malik torpaqlarin yayildigi
sahodo (donizin yaxinhiginda) hidrogeoloji soraitdo bas veron ekoloji
dayisiklik mohz suvarma sularinin sahalora verilmasi ilo olagodardir. Bels
ki, yiiksok soranlasma miisahido olunan oraziys suvarma sularinin verilmasi
zamani aerasiya zonasinda movcud olan duz kiitlosi suvarma sularinda hall
olur, hollolma vo miibadilo reaksiyasi noticosindo qrunt suyu zonasina
infiltrasiya olunur. Naticods qrunt sularinin minerallagsma doracesi artir. Bu
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zaman hom do qrunt sularinin saviyyesinin yer sothino yaxinlagmasi mii-
sahido olunur ki, bu da 6z ndvbosinds intensiv buxarlanma naticosindo qrunt
sularinin minerallagma dorocesinin yenidon artmasina gotirib ¢ixarir ki,
notico etibarilo, hidrogeoloji soraitdo neqativ ekoloji doyisiklik miigahido
olunur. Yoni hom qrunt sularmin soviyyasinin qalxmasi, hom do onun mi-
nerallasma dorocasinin artmasi bas verir. Bu ham do torpaqlarin meliorativ
voziyyatino 6z monfi tosirini gostorir. Belo ki, 2022-ci ildo 22 min ha-a
yaxin sahodo (imumi suvarilan orazinin 10%-o qodori) geyri-kafi meliorativ
vaziyyat miisahide olunur: qrunt sularinin yatim dorinliyi yer sothindon 1-2
m-o qodor dorinlikdo yerlosir, minerallasma doracosi 2-3 g/l-don boyiik,
kimyavi torkibi ise osason xloridli vo qarisiq tip, aerasiya zonasi stixurlarinin
soranlagma doracasi orta vo giicliidiir.
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Sok. 1. Samur-Sabran zonasinin aerasiya zonasi slixurlarinin soranlagma xoritosi
(M 1: 100 000, Azarbaycan Respublikas1 Kand tesarriifatt Nazirliyi yaninda Meliorasiya va
Su tesorriifatt Agentliyinin Hidrogeoloji-meliorativ ekspedisiyasinin faktiki materiallar
asasinda tortib edilmisdir).

Qabisls ©

Suvarma sularinin qgeyri-somoarali istifadesi hidrogeoekoloji voziy-
yatin daha tez pislog-mosina sobab olur ki, bunun da iizorindo daimi nozarati
saxlamaq vacibdir. Digor torofden, soran torpaqlarin meliorativ yuylmasi
apartlmalidir ki, bu da yalniz kollektor-drenaj sobokasinin fonunda yiiksok
somara vera bilar.

Natico
Samur-Sabran zonasinda hidrogeoloji soraitdo ekoloji doyisiklik tor-
paqglarin suvarilmasi zamani aerasiya vo qrunt suyu zonasinin duz rejiminin
qarsiliglt slagosi naticasindo bag verir. Belo ki, yliksok soranlagsma miisahido
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olunan oraziyo suvarma sularmin daxil olmasi zamani aerasiya zonasinda
moveud olan duz kiitlasi suvarma sularinda hall olaraq, qrunt suyu zonasina
infiltrasiya olunur. Noticodo qrunt sularinin minerallasma doracasi artir, so-
viyyasi is9 yer sathina qodar qalxir ki, bu da 6z novbasinds intensiv buxar-
lanma naticosindo qrunt sularinin minerallasma doracosinin yenidon artma-
sia gotirib ¢ixarir. Natico etibarils, hidrogeoloji soraitds ekoloji dayisiklik
misahido olunur ki, belo neqativ hala qarsi miitloq todbirlor goriilmalidir.
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OIIEHKA SKOJIOITMYECKUX U3BMEHEHWI B COBPEMEHHBIX
TUJIPOTEOJIOTMYECKHUX YCJIOBUAX CAMYP-IHABPAHCKOM 30HbI

3.A.MAMEJOBA
PE3IOME

BrIsSBIICHBI €CTECTBEHHBIC 3aKOHOMEPHOCTH (DOPMHUPOBAHHS BOIHO-COJICBOTO pe-

JKFIMa TPYHTOBBIX BOJ W TIOYB TOJ] BIUSHUECM MEIHOPAIIH, OIICHEHBI YKOJIOTHYECKUE H3ME-

HEHHWS B COBPEMEHHBIX THAPOTreoJormdeckux ycioBusx B Camyp-lllabGpanckoil 30HE n
MIPEUIOKEHBI MEPOTIPUATHS ISl YITyUIICHUS STUX YCIOBUI.

B craTthy ncnonb30BannCch MaTepHUaTbl HAOIOJCHUN 32 PEKUMOM ITOI3EMHBIX BOJI,

MIPO-BECHHBIX | MAPOTe0I0TO-MEIHOPATUBHON SKCIIEANINEH ATEHTCTBA MENHOpAlNd U
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BOJIHBIX PECYpcoB NpU MUHHCTEpPCTBA CEIILCKOTO Xo3sticTBa A3sepOaiipkaHckoil Pecry0-
JIMKU.

KnroueBsle cioBa: TPYHTOBBIC BOAbI, CTCIICHb MUHEpAJIN3alluK, 3aCOJICHUE TTI0YB,
PEKUM MMOA3EMHBIX BOJI, 9KOJIOTMYECKUC U3MEHCHUS, TUAPOTCOJIOT'MYCCKUC YCIIOBUS.

ASSESSMENT OF ECOLOGICAL CHANGES IN THE MODERN
HYDROGEOLOGICAL CONDITIONS OF THE SAMUR-SHABRAN ZONE

E.AMAMMADOVA
SUMMARY

Under the influence of long-term land reclamation, the natural regularities of the
formation of groundwater and the water-salt regime of the soil have been determined,
hydrogeological conditions was studied for the assessment of ecological change and
measures for improving these condition were proposed.

In preparing the article, the materials of observations of the underground water
regime, carried out by the Hydrogeological-meliorative expedition of the Agency for
Melioration and Water Resources under the Ministry of Agriculture of the Republic of
Azerbaijan were used.

Keywords: groundwater, degree of mineralization, soil salinization, groundwater
regime, ecological changes, hydrogeological conditions.
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BUOI'EOXUMMNYECKHUE UCCJIEJJOBAHUSA
HA JATKECAMEHCKOM
30JI0TO-TIOJIMMETANIMYECKOM MECTOPOXIEHUN

C.A.-MCAEB, T AAMAMEJIOBA
baxunckuii 'ocyoapcmeennwiii Ynueepcumem
nigar-23@mail.ru

3on0mopyonas 30Ha Mecmopodicoenus npeodcmasiena 2u0poOmepMailbHO UMEHEH-
HulMu nopodamu. 30eco uzeecmuo 13 pyoHvIX 30H ¢ 3010MO-NOIUMEMATIULECKOM U MeD-
HbIM opyOeHeHusmu. 1 unozcennovie pyoHvle MUHepaibl NPeOCmasieHbl RUPUmMom, cganepu-
MOM, XAAbKORUPUMOM, 2ATEHUMOM, XANbKOZUHOM, 2eMAMUMOM U 6MOPOCIENEHHbIM U 2U-
NepeeHHbIMU PYOHLIMU Munepaiamu. M3 pacmumenbocmu uzyuyenvl magoned, KpYyMUKa,
X6OUHUK, pucmawru, epeb u Op. Maxkcumanvnvimu codepicanuimu Cu, Pe gvidensiomces
masonza, Ti, 2 - kpywura, Cu — xeotinux, munumansvnvimu Ti, Co, N (epa6), Mu, Cu (puc-
mawra) Pe — xeotinux. CpagHenue cpeoHux cooepicanuul d1emMeHmos 6 poCcmumenbHoCmu
Mmecmopodicoenust (MecmHuolil por). C pecuoHATbHbIM POHOM INEMEHMO8 PACTIUMENbHOCTb
b.Kasxkasza evisisuno anomanbHwie cooepicanusi psio d1emMenmos.

KiioueBble c¢j10Ba: 30J0TOPYAHOE MECTOPOXKIEHUE, OMOTCOXUMHUSI, PaCTUTEIh-
HOCTbh, MeCTHBIN (hoH, Manbrii KaBkas.

JlarkecaMaHCKOE MECTOPOXKICHHE HAaXOAWUTCS B 4-5 KM K IOTO-BOCTOKY OT
cena Jlarkecaman Kazaxckoro paiiona AzepOaiikana.

Tun nmanamadra - mpeAropHsIid, yacThaHo JecoctenHoi (ot 500 M mo 800-
1000 M) Ha TOpHBIX KallaTaHOBBIX mouBax. CoAepikaHHe TyMyca B BEPXHEM CIIOE
nmouBsl oT 2,4 1o 4,4 %. Peaxuus cpenst (pH — 7,6 — 8,0) HelrpanbHasi, ciadore-
JoYHas. PacTUTENbHOCTh Ha BEpUIMHAX M XOJMaX IPECTaBICHA HATOPHBIMHU CTe-
ISIMH € TPaBSHUCTO-KYCTapHUKOBOM PacTUTEIBHOCTBIO, B IIOHMKEHHBIX 3JIEMEHTAX
penbeda - apUOHBIM peAKONecheM. PacTHTENBHOCTH TPEACTaBICHA IPEU-
MYIIECTBEHHO KyCTaMHU JAepKU-IepeBa, KpymuHsl [lamiaca, XxBoliHuKa pociioro, a
TaKXXe TaBOJTOW, rpadoM M APYTMMHU BHJIAMH JPEBECHON PACTUTEIBHOCTH.

Knumar paiioHa — cyxo-cTemHOH CyOTponuuYecKuil. YBiaKHEHHE ciadoe:
romoBas cymma ocankoB kojebmercs ot 200 go 400 mm.

B reosiornyeckoM CTpO€HMM paiioHa Y4YacTBYET CJIOKHBIH KOMILJIEKC oca-
JOYHO-TTUPOKIIACTHYECKHX, () (Y3UBHBIX U CyOBYIKaHMYECKHX MOPOA MEJIOBOTO U
[1aJIEOr€HOBOI0 Bo3pacToB. Hanbosee mMUpoKo pa3BUThI OTIOKEHUST MEJIOBOT'O BO3-
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pacta. HaubGonee mmpoko pa3BUTHI OTIOKEHUsI MEJIOBOro Bo3pacta. OHH Tpen-
CTaBJICHbI MOII[HOW TOJIIEH TEePPUTCHHO-KAPOOHATHBIX, O0CAT0YHO-TTUPOKIACTH-
YEeCKHUX U BYJKAHUYECKUX [TOPOJ] BEPXHETO OTIea.

3onoTopynHas 30Ha JlarkecaMaHCKOro MECTOPOXKICHHS TIPEICTaBICHa TH]I-
pOTEepMalIbHO U3MEHEHHBIMH TIOPOJIaMH, Pa30UTHIMU MEJIKOW TPEIIMHOBATOCTHIO U
KPYIHBIMH pa3pbiBaMu. B mpejienax MeCTOpOXK/ISHHUS MU3BECTHO 13 py/IHBIX 30H C
30JI0TO — MOJIMMETAITHUECKUM U MEJTHBIM OPY/ICHEHUEM.

OCHOBHBIM MOP(]OJIOrMYECKUM THUIIOM SIBJISIIOTCS PYJHBIC 30HBI 30JI0TO-
CYJIb(UIHOTO OPYJICHEHUS, KOTOPBIC TOJIb3YOTCS IIIMPOKUM pa3BuTHEeM. [ UoreH-
HBbIC PY/HBIC MHHEPAJbI MPEJCTABICHBI MUPUTOM, CHAICPUTOM, XATBKOIMTUPUTOM,
TaJICHUTOM, XaJbKO3MHOM, reMaTuToM. V3 BTOPOCTENEHHBIX PYAHBIX MHUHEPAJIOB
MPUCYTCTBYIOT OOPHUT, PyTHUJI, MArHETUT, CUJICPUT, MAPKA3UT U JIPYTHE.

U3 pacTUTENLHOCTH Ha MECTOPOXKJICHHN OBbLIIH M3YYEHbI TABOJITA, KPYIIHHEI
[Mannaca, XBOIHUK POCIBIHA, JepKHU-IepPeBO, PUCTAIIKA TYMOJUCTHAS U rpad. Pe-
3YJIBTAThl PUOJIMIKESHHO-KOJUYECTBEHHOTO CIIEKTPAJIbHOTO aHalKu3a JaHbl B Ta0-
qune 1.

Tabnuna 1
Cpennue conepxanue (n°10%) u knapkun koHuenrpauuu (be)
3JIEMEHTOB B PAaCTHUTEJIbHOCTH J[arkecaMaHCKOro
30JI0TO-NOJIUMETALITHYECKOT0 MECTOPOKICHHUS
Mapaverps: [Ti Cr Mn  [Co Ni  [cu [Zn Pb
TpaBHHI/ICTaﬂ PACTUTCIIBHOCTDH
CeM. pa30BOIBETHBIX, TOBOJTA (N=77)

X107 % 44.0 3.8 19.0 0.6 2.1 1.3 280.0 8.5
be 0.1 0.46 0.19 10.33 0.36  10.28 32.9 5.3
Ca/Co 1.8 1.7 3.8 15.6 4.3
KycrapHukoBast pacTUTENEHOCTh
CeM.KpYINHOBBIX, KpymnHa [Tamtaca (N=35)
X107 % 53.0 2.8 33.0 10.56 2.0 5.4 420.0 6.7
bc 0.12 0.34 0.33 1031 035 LIS 49.4 4.1
Ca/Co 1.7 1.8 3.1 4.4 2.8
CeMm. 2¢deipoBbIX,XBOHHHK pociblid (N=41)
x10” % 41.0 1.2 24.0 0.6 2.6 8.6 330.0 4.6
bc 0.1 0.15 024  10.33 045 |18 38.8 2.9
Ca/Co 1.3 3.3 3.4 1.9
epxxu-gepeso (N=19)
X107 % 34.0 3.0 120.  [0.1 4.7 1.4 180.0 5.5
bc 0.08 0.36 0 0.06 0.81 0.3 21.2 3.4
Ca/Cd 1.1 1.9 1.2 1.4 1.9 2.3
Cpennne noxa3aTesny KyCTapHUKOBOM PACTUTEIbHOCTH
X107 % 42.7 2.3 59.0 0.42 3.1 5.1 310.0 5.6
bc 0.1 0.28 0.59 10.23 0.54 1.1 36.5 3.5

JlpeBecHast pacTUTENBHOCTD
CeMm. Oepe3oBbIx, rpad (N=7)
x-10"% B1.0 2.0 B20 [wo6. 1.0 [8.0 700 B.5
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be 0.07 0.24 032 | 0.17 1.7 31.8 2.2
Ca/Co 1.3 2.8 1.5
CeM. cymaxoBbIX, ¢ucranika tynosuctHas (N=14)
x-10"% 39.0 1.8 13.0  |n/00. 1.3 5.4 330.0 1.4
bc 0.09 0.22 0.13 | 0.23 1.15 38.8 0.9
Ca/Co 1.3 3.4
Cpennne moka3aTesy APEBECHOW PACTUTEIHHOCTH
x-10"% 35.0 1.9 22.5  |#/00. 1.2 6.7 300.0 2.45
be 0.08 0.23 023 | 0.21 1.43 35.3 1.5

W3 BUIIOB KyCTapHUKOBOW pPACTUTEIBLHOCTH HAWOONBUIMMHU COAEPIKAHUIMHU
Ti, Cr, Ni , Zn BeiensieTcs kpymuHa [lammaca.

B nmpesecusix Bumax pacrtutensHoctd Co He oOHapyxeH. CyliecTBeHHOH
pasuuiel B copepxkanusx Ti, Cr, Nn, Zn B Bujax JAPEBECHOW PaCTUTEIILHOCTU HE
Habmonaetcs. CyliecTBEHHBIE OTIIMYMSI HAOMIOMAIOTCS B COJICP)KaHHUAX MapraHiia,
Meau U cBuHIA. HanOonbimumu coliepKaHus MU 3THX 3JIEMEHTOB Ha YpOBHE J0C-
ToBepHocTH ( B 1,5-2,5 pa3) Beiaensercs rpad.

1) MakcumanbubiMu copepskanusmu Cr, Pb Bwijensercs TaBosra, Ti, Zn —
kpyummHa [lanmaca, Mn, Ni — nepxu-nepeBo, Cu —xBolHHUK. TaBonra, KpylnHa
[NTannaca U XBOMHUK XapaKTEPHU3YIOTCSI paBHBIMH MaKCUMAaJIbHBIMU COJIEPKAHUSAMH
KoOasbTa.

2) MunumansueiMu cogepskanusimu 11, Co, Ni xapaxtepusyercs rpaoO,
Zn,Cu - nepxu-aepese, Mn, Cr — ¢ucraiuka Tynonuctaas, Pb - xsoitHuk.

I'eoxuMuueckne CHeKTpbl AMIEMEHTOB B BHIAX JAPEBECHOM pPacTUTEIBHOCTH
(puc.1) moka3pIBalOT MaKMMaIbHYIO KOHLIEHTpAIMIO IMHKa. B rpabe mo cpaBHEHHUIO ¢
¢ucramkoii B 2,5 pa3 Oosibllie KOHLEHTPUPYETCS CBHUHEL. B KOHLIEHTpaLu oCcTalib-
HBIX DJIEMEHTOB B Tpade 1 (pucTaiike cymecTBeHHBIX 0TI He HaOIF01aeTcsl.

' t

Puc.1. 'eoxumudeckne crekTpsl aeMeHToB B rpade (1), pucramke (2),
taosre (3) JlarkecaMaHCKOTO MECTOPOKICHHUS
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B kyTapHHKOBBIX BUAax (puc.2), Kak ¥ B IPEABIIYIINX MaKCUMaJIbHOW KOH-
HCHTpaHI/ICI‘/'I BBIACIACTCA HUHK, HCCKOJIBKO HUXKE — CBUHCII. MuHuMaabHBIMHU KOH-
nenTparusmu Co, Ti BeIAeNseTCS 1EPKU-IEPEBO.

buoreoxnmuueckolr 0COOEHHOCTBIO PACTUTENHHOCTH JlarkecamaHcKoro me-
CTOPOXKACHUA ABJIACTCA HU3KaAsA IO CPABHECHUIO C PACTUTCIIbHOCTBIO CYIIN YPOBCHDL
kouneHrparuu Ti (B 1,7 — 2,1 pa3), Cr (2-6) , Cr (2-6), Mn (6-63 pa3 ), Co (6osee
46 pa3), Ni (B 1,9-9,0), Cu (5- 32 pa3). B uatencuBHOCTH KOHIIeHTpanuu Zn Pb
Habroa0TCs OTINuMs. B nepku-a1epeBo KOHIEHTPALUs IMHKA JOCTUTAET YPOBHS
KOHIEHTpAlUMHU B PacTUTEIbHOCTU CyllW, B KpyumuHe llamnaca, nepxu - aepesa
JIOCTUTalOT YPOBHS KOHLEHTPALUU B PACTUTEIbHOCTU CYLIH, a B TaBoire B 1,4 pa3
BEIIIIEe. B oCTambHBIX BUJaX pacTUTENHFHOCTH KPOBEHb KOHIEHTparuu Pb B 1,3-4,2
pa3 HUXKE M0 CPABHEHUIO C pacTUTENbHOCTRIO cyiu (B.B.[lo6poBosbckuid, 1983).

190
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Puc.2. 'eoxumudgeckne crieKTpsl 3JeMeHTOB B kpymuHe [lammaca (1),
xBoMHHKE (2), nepxku-nepeso (3) JlarkecaManCKOro MECTOPOKACHHUS

Bo Bcex m3ydeHHBIX BHJaX pacTUTEIBHOCTH JlarkecaMaHCKOro MECTOPOX-
JIeHHs1 MeCTHBIA ()OH Zn NpeBbILIACT pernoaHanbHbil GoH B 1,9-16 pas, T.e. Bed
omnpoOoBaHHas IUIOIIAAL XapaKTEepHU3yeTcsl aHOMAaJIbHBIMHU conepkaHusiMu. Ha
3TOM (pOHE B pa3HbIX pacTeHUH 0OHAPYKUBAIOTCS MOBBILICHHBIC COACPKAHUS LINH-
ka. BeicokoanomanbHbie conepxkanus (10,0-30,0 10°%) oTMeueHsl B TaBoire (B
38% mpo6), B xpymune [ammaca (37%), B rpade (14%), nepxu-mepese (33%).
BricokoanoManbHBI €0pEOJIbl  PACIIONIOTAIOTCS B MpeeNax CpeJHeaHOMAalbHBIX
coelepyKaHMid ¥ MTPEBBILIAIOT peruoHanbHbIi GoH B 4,0-13 pas.

BricokoanHoManbHble COIEPKAHUS 3JIEMEHTOB OOHApYKEHbI B PACTCHHAX
pactyimux Haj Tydamu, TydonecyaHuKkaMu, Ty(HOOpEeKIUSIMH, HaJ THAPOTEPMaIIb-
HO NU3MEHEHHBIMH MOPOJaMHU, BOJIHM3H PYAHBIX 30H.
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DAGKOSOMON QIZIL-POLIMETAL YATAGINDA
BiIOGEOKIMY®VI TODQIQATLAR HAQQINDA

S.A.ISAYEV, T.0.MOMMODOVA
XULASO

Yatagin qizil filiz zonasi hidrotermal doyismis siixurlardan ibarotdir. Burada 13
qizil-polimetal vo mis filizli zonalari malumdur. Hipogen filiz minerallart pirit, sfalerit,
xalkopirit, qalenit, xalkozin, gematitlordon, ikincidorocoli paragen filiz minerallarindan
ibaratdir. Bitkilordon topulqa, murdarca, iynayarpaq, piisto, volos Oyronilib. Topulga Cu,
Pb, muraca Ti, Zn, iynoyarpaq Cu maksimal miqdarda volas (Ti, Co, Ni), tutagac (Zn, Cu),
plsto (Mn, Cu), iynayarpaq (Pb) secilir. Yataq bitkilorindo elementlorin orta midarlarinin
(yerli fon), Boyiik Qafgazin bitkilorinin elementlorinin regional fonn ilo miigayisasi, bir sira
elemenlorin anomal miqdarlarini agkar etmisdir.

Acar sozlar: qizil yatagi, biogeokimya, bitki ortiiyii, gil fonu, Kicik Qafqaz.

BIOGEOCHEMICAL STUDIES AT THE DAGKESAMEN
GOLD-POLYMETALLIC DEPOSIT

S.A.ISAEV, T AAMAMEDOVA
SUMMARY

The gold ore zone of the deposit is represented by hydrothermally altered rocks. There
are 13 known ore zones with gold-polymetallic and copper mineralization. Hypogenic ore
minerals are represented by pyrite, sphalerite, chalcopyrite, galena, chalcocite, hematite, and
minor and supergene ore minerals. Meadowsweet, krumika, conifer, pistachios, rowing, etc.
were studied from vegetation. Meadowsweet, Ti, 2 - krushika, Cu - conifer stand out with the
maximum contents of Cu, Pv, minimum Ti, Co, N1 (hornbeam), Mi, Cu (pistachio) Pv -
conifer. Comparison of the average content of elements in the vegetation of the deposit (local
background). With a regional background of elements, the vegetation of the Great Caucasus
revealed anomalous contents of a number of elements.

Keywords: gold deposit, biogeochemistry, vegetation, clay background, Lesser Caucasus.
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TUJIPOTEPMAJIbHBII CUHTE3 U KPUCTAJJIMYECKAS
CTPYKTYPA TETEPOKAPKACHOTI'O KYb - CHJIUKATA

K.I''PATUMOB, YV.A.IO3AILIOBA
baxunckuii I'ocyoapcmeennwiii Ynueepcumem
ker_ahp@mail.ru

Kpucmannor 2emepoxapracnozo cunuxama - KyYb,(OH),[S1gOy/ nomyuenst npu uc-
cnedosanuu eudpomepmanvbho2o gasaoopasosanus ¢ cucmeme KyO-Yby03-Si0,-H,0. Ia-
pamempuvl  MOHOKIUHHOU —AYeUKU YmouyHeHvl Ha aemoougpakmomempe «APEX-II
ADVANCE». Yuem noenoweHusi peHmeeH08CK020 U3LyUeHUs NPpo8edeH NOLYIMNUPULECKLL.
Cuneonus monoxknunnas: a=11,783 (5); b=8512 (4); c=11,662 (7), p=112,70 npoc-
mpancmeennan epynna P2y/m, z=2. B cmpykxmype okmasopvl ummepous obpazyrom ye-
NOYKU, a mempa’opvl KpemHus 0bobwaromes ¢ 0opazosanuem OAMUCUMOB020 PAOUKATA.
B cmpyxkmype KYb — cunuxama 6amucumosvie yenouxu cocmasa - SigOzy noaumepuzyiom-
¢ ¢ 0bpazosanuem 60CbMUUNEHHBIX KPEMHEKUCIOPOOHbIX Kananos. Ilodobuvie ocbmu-
UjleHHble KPeMHEKUCI0poOHble mpydbl ¢ OKMa’OpUiecKuMu yenouykamu ummepous oopa-
3yI0m eOUHbIll CMEWAHHbITL MOMUG, 6 KOMOPOM 4epedyIiomcsa uwecmu- U 60CbMUiieHHble
KaHanwl. B smux yeoaumonooooHbix KAHAAX PACTIONA2AIOMCS AMOMbl KATUSL.

KaioueBble ciioBa: reTepoKapKachl, THAPOTEPMAIBHBIN CHHTE3, KPUCTAIMYECKast
CTPYKTYpa

Kpucramnsl rerepokapkacHoro cunukara - KsYby(OH),[SIgOy9] mo-
Jy4eHbl TIPU UCCIIEJOBAHUM THIPOTEPMAIbHOTO (azaoOpa3oBaHUs B CUCTE-
Me K,0-Yb,03-Si0,-H,0. NHTepBan u3mMeHeHHns: BECOBBIX OTHOIIEHUHN HC-
XOJIHBIX KOMIOHEHTOB MHUXThI N=Yb,03/S10, orpann4uBasics ¢ OHON CTO-
POHBI, MOSIBJIGHUEM KBaplia, a ¢ Jpyroi o0pa3oBaHUEM THIPOOKUCH PEAKHX
3€MeNb U 3TOT UHTEPBAJ IPUMEPHO COOTBETCTBOBAJ 3HaUeHUsAM N=2:1; 1:1;
1:2; 1:4; 1:5. Mcnonp30Bainch XUMUYECKUE PEAKTUBBI ¢ Mapkamu X.4. Kon-
uentpauus pactBoputens C (Bec%) mensnace B npenenax 10, 20, 30, 40,
50%. ITapameTpbl MOHOKJIMHHOHN SYEHKH YyTOUHEHBI Ha aBTOAU(paKTOMETpe
«APEX-II ADVANCE». YdeT norjomeHusi peHTI€HOBCKOTO H3JTy4ECHUS
poBeJeH noaysmnupuuecku. CHHroHus: MoHOKIMHHas: a=11,783 (5);
b=8,512 (4); c=11,662 (7), p=112,70 mpocTtpancTBeHHas rpymnmna P2;/m,
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z=2. CTpyKTypa ompeneieHa NpIMbIMU METOJIaMU U YTOYHEHa MOJHOMAT-
PUYHBIM METOJIOM HaWMEHBIINX KBaJIpaTOB B aHU3OTPOITHOM MPHOIIHKE-
HUU. DKCIIEPUMEHTAJIbHBI HaOOp WHTeHCHMBHOCTeH m3 1580 HEHysIeBBbIX
HE3aBHCHMBIX OTPXEHUH MOJTYYeH Ha TOM XK€ TU(PPAKTOMETPE METOIAOM
ckaHnpoBaHus (0,,=28"94"), Ha Mo-Ko m3nydeHnn ¢ rpapuTOBEIM MOHO-
XpoOMaTOpOM. YTOYHEHHE CTPYKTYPHl METOJOM HAMMEHBIIHUX KBAJPATOB B
n3oTporHOoM npubamxkenun namo R=0,053. KoopauHaTel 6a3uCHBIX aTOMOB
C TeMITepaTypHBIMU (PaKTOPaMU M MEKATOMHBIMHU PACCTOSIHUSIMH TIPHUBEJIC-
HBI B Ta0I. 1.

Kak BumHo u3 Tabmn.1 B SiO4 TeTpasapax paccrosaust Si-O MeHSIOTCS
B mpenenax 1,601-1,629A, 0-0=2,61-2,688A. Banentusie yrasr Si-O-Si
pasusI 103,69-113,61° (co cpenunmu 109,47°).

B okrasape wurrepbus pacctosHus Yb-O MeHstoTCS B Tpenenax
2,187-2,283A (co cpennumu 2,234A), panentnsie yriael O-Yb-O B mpene-
nax 83,34-94,08 (co cpenHuMu 90,940). Cpennee paccrosiHue K-0=2,929A.

OCHOBHOU CTPYKTYPHBIM MOTHUB IIEJIOYHOTO PEAKO3EMEIBHOTO CHUIIU-
kata K4Yby(OH);,[SigO,0] mpencrasnen Ha puc. 1.

Puc.1. Kpucrammueckas ctpykrypa K Yb,(OH),[SIgOy]

B crpykrype KYb — cunukara oktasapsl UTTepOus CBSI3BIBAsICh BEP-
IMHAMHU 00pa3yroT LEMOYKH, a TETPadApbl KpeMHHUsT 00001arTes ¢ odpa-
30BaHueM OatucuToBoro paaukana [1]. OOpa3zoBaHHe STOr0 paauKana CBs-
3aHO C OKTA3/IPUYECKOM IIEMOYKOM, KaK 3TO UMEET MECTO B CTPYKType Hap-
capcykuTta - Na,TiSi1401; [2], rae atoMbl TUTaHA 00Pa3yIOT OKTAdPUUECKUE
LENOYKH, a KPEMHEKHCIOPOIHbII MOTUB MpeACTaBIeH OATUCUTOBON LIETI0Y-
Koil. JIMOpTOrpyNIbl 3TON IENOYKU B CTPYKType Ti-CHIIMKaTa OTHOCHTEb-
HO mapameTtpa ¢=7,95A pacronararorcs Ha OJMHAKOBBIX YPOBHSX, a B Peji-
KO3EMEINbHBIX CHIIMKATaX MOJOOHBIE TUOPTOTPYIIBI CMEIIAIOTCS Ha Y2 C
rmapameTpa, 4TO CBs3aHO ¢ oTiau4reM pazmepoB Ti m Yb karuonos. B
CTPYKType OaTHUCHTOBBIC IIEMIOYKU MOJTMMEPU3YIOTCS ¢ 00pa30BaHUEM BOCh-
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MUYIEHHBIX KPEMHEKHUCIOPOAHBIX KAaHAJIOB, C XUMHUYECKUM COCTaBOM -
SigOs. [TogoOHBIE BOCEMUWICHHBIE KPEMHEKUCIOPOIHBIC TPYObI ¢ OKTad -
PUYECKUMH IIETIOYKaMH HUTTepOus 00pa3yloT eAMHBIN TreTepoKapKaCHBIH
MOTHB, B KOTOPOM UYE€PEIYIOTCS LIECTH- U BOCBMUWIEHHBIE KaHabl. B aTHX
[[EOJIUTOMOAOOHBIX KaHAJIaX PacHoiaratoTcsi aTOMbI KaJusl.

PacriosioxeHHbIE B IIECTUWIEHHBIX KaHaJlaXx aTOMbI Kallus MMEIOT
KOOPIUHAIIMOHHBIN MOJIMAIP B BUJE KOMOMHAIIMM T€TParoHaJIbHON MPU3MBI
U moxyokTaszapa. [1ogoOHbIe SKBUBAJICHTHBIE MOTUAIPHI CO3MAIOT KOJOHKU
BJI0JIb ocu ¢. KoopauHanMoHHbIe TOTUAAPEI aTOMOB Kallks, PacIoyIOKeH-
HBIX B BOCBMHWIECHHBIX KaHaJaX, MPEJICTABISAIOT cO00i KOMOMHALIMIO TIT-
paroHajgbHOM MPU3MBI C TPUTOHAIBHON MPU3MOM M MOJIYOKTAdIpOM. DKBU-
BAJICHTHBIC TOJMAAPHI Kajusi, uMmest ooure pedpa, oOpazyroT KOJOHKH
BJ0Jb ocu ¢. Cienyer OTMETUTh, YTO MOJ00HAs KOHJASHCALUs MOJU3IPOB
aTOMOB KaJIMsl TAK)KE XapaKTepHa JUIsl CTPYKTYP CHIIMKATOB KaJIbIUsl.

TakuM 00pa3oM, MOXKHO Tpernoaarath, 4To mpu oOpa3zoBaHUH Oa-
THUCUTOBBIX LIEMIOYEK CYIIECTBEHHYIO POJIb UTPAIOT OKTA3APUUECUKE LIeTI0Y-
KU UTTepOUs, a mpu 0Opa30BaHUHM BOCBMHUUJICHHBIX KPEMHEKHCIOPOIHBIX
KaHAaJIOB — MOJUAIPbI KaJIHsl.

VYcranoBnenHast B cTpykrype KYb-cunmkara tpyOuaThiii paaukan
XapaKkTepeH TaKXkKe IS psijfa CTPYKTYpP aTFOMOKPEMHEKHCIOPOIHBIX U 00-
POKpPEMHEKHCIOPOJHBIX KapkacoB (puc.2.a). B cTpykTypax Oopocuimkara
nanOyputa - Ca[B;S1,0g] [3] 1 moyieBBIX MIMATOB YETKO BBIAEISIOTCS aHa-
JIOTHYHBIE TPYOBI, MPU KOHJEHCALMU KOTOPBIX 00pa3yloTcs TeTpa’apude-
CKHE KapKachl.

Puc. 2. ATIOMOCHITMKATHBIN U OOPATOCWIIMKATHBIN Kapkac (a);
KPUCTATIOXUMHUYECKH BepOATHBIN Kapkac T»yOy (0).
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KpucrammoxuMudeckn BEepOsSTHBI KapKachl U3 mogo0HbIX Si-O TpyO
C JIONOJHMUTEIHLHON OATHCUTOBOM LEMOYKON cocTaBa - T,9049. B rumorern-
YecKO KapKace YETKO BBIACNSAIOTCS BOCBMH-, MSATH- U YETHIPEXUICHHBIE
KoJbIa (puc.2.0)
[Ipu TpexMepHOW KOHAEHCAIIMH OaTHUCHTOBBIX IIETOYEeK 00paszyeTcs
TETPAdIPUUECKUN KapKac, XapaKTePHBIA ISl CTPYKTYp LEOJUTOB ¢ W-—
KapKacaMu.

Tabmuma 1
Koopannatbl 6a3MCHBIX ATOMOB ¢ M30TPONTHBIMH
TeMIepPaTyIHbIMH MANIPABKAMU
ATOMBI X y z Bj
Yb 0,2106 0,2854 0,5018 0,45
Si 0,7336 0,3906 0,4355 0,60
Sip 0,7432 0,9907 0,4268 0,45
Sis 0,4688 0,2206 0,4273 0,46
Siy 0,8839 0,2500 0,5720 0,49
K, 0,0576 0,4485 0,2500 1,23
K, 0,0298 0,0234 0,2500 1,48
K; 0,5798 0,0878 0,7500 1,14
K4 0,5368 0,4674 0,7500 1,19
O, 0,1575 0,2535 0,2500 1,00
0, 0,4693 0,1777 0,2500 0,62
0O; 0,7493 0,0408 0,2500 0,81
Oy 0,7203 0,4092 0,2500 0,66
Os 0,8590 0,3504 0,4552 1,82
O 0,4068 03119 0,4374 1,70
0O, 0,2533 0,4872 0,4626 1,10
Og 0,0145 0,2576 0,5365 1,72
0, 0,6045 0,2788 0,4987 1,34
Ou 0,4005 0,0917 0,5400 0,05
O 0,7752 0,1074 0,5540 1,07
(OJP) 0,2515 0,3305 0,7500 1,14
O3 0,8701 0,2863 0,7500 0,80
Oy 0,1744 0,0867 0,5481 1,36
Tabmuna 2
PaccTosinusi Meskay aToMaMu (A) M BaJIeHTHBIE YIJIbI
B cTpykType K Yb,(OH),[SI50,0
Si; -0y =1,6097 Si, -0; =1,614
- Os =1,682 - Oy =1,608
-0y =1,604 -0y =1,672
- 09 :1,665 - 014 :1,552
(Sll — O)cpA :1,629 (Slz - O)CDA :1,612
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04 - 05 :2,641 03 - 010 :2,569
-0 =1,289 -0y =2,680
- Oy =2,649 -Ou =2,627
05 - 07 :2,759 O]() - 011 :2,579
- Oy =2,783 -Ou =2,624
07 - Og :2,613 O]() - 014 :2,696
(0—0) =2,683 (0—0) =2,629
Si3 - 02 :1,592 Sl4 - 05 :1,636
- Os =1,542 - Og =1,540
- Oy =1,588 -0y =1,654
-010 :1,681 -013 :1,601
(Siz— O)ep, =1,601 (Sis— O)ep, =1,608
02 - 06 :2,549 02 - Og :2,564
- Oy =2,622 -0y =2,715
- 010 :2,674 - 013 :2,622
06 - Og :2,549 Og - 011 :2,674
06 - 010 :2,694 Og - 010 :2,611
09 - 010 :2,573 O]] - 010 :2,556
(0-0)q. =2.610 (0-0)q. =2.624
04 - Sl] - 05 :105,44 03 — 812 - 010 :105,73
-0 =113,56 -0p =109,35
- Oy =108,07 -Ou =112,04
Os- Si; -05 =112,61 Oy0- Si, -Ou =103,69
~0, —111,03 “0y —112,13
0O7- Si; - Oy =106,13 Oy:- Si, -Ou =113,35
(O —Si ;-0)q, =109,47° (O —Si;-0)q, =109,38°
0, - Sis - Os =110,29 Os — Siy - Oy =107,58
~0, —111,03 ol =111,22
- Oy =108,75 -0p3 =108,27
Os- Si 5 - Oy =110,45 Os- Sig -Ou =113,64
“0y —113,61 -0 —112,52
Oo- Si; - Oy =102,81 Oyi- Siy -0p3 =103,53
(O = Si3-0)g, =109,44° (O —Si4-0)qp. =109,463"
0, =224 (K, —0)q =2,845
0, —2,283 (K- 0) =2,859
~0, 2247 K+ 0)oy, =2,859
~ Oy =2.219 (Ks—0) g, =3,130
-Op =2,187
-0y =2,243
(Yb—0), —2234A
(0-0)g =2,954A
(O-Yb—0) 4, =90,02°
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HETEROKARKASLI KYDb - SILIKATININ HIDROTERMAL SINTEZi
VO KRiSTAL QURULUSU

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

K4Yb,(OH),[SIgOy]-torkibli heterokarkas quruluslu silikatin kristallart  K,O-
Yb,0;-Si0,-H,0 sistemindo hidrotermal faza omolo golmonin todqiqi zamani almmisdir.
Monoklinik qofasin parametrlori “APEX-II ADVANCE” avtodifraktometrindo doqiqlos-
dirilmisdir: a=11,783 (5); b=8,512 (4); c=11,662 (7), p=112,70, foza qrupu P2,/m, z=2.
Qurulugda itterbium atomlarinin oktaedrlori topa oksigenlori ilo birlogorok zoncir omolo
gotirir, silisium tetraedrlori iso polimerlogorok batisit radikali yaradirlar. Qurulusda batisit
zancirlori polimerlagarak sokkiz tizvlii, SigO,y-torkibli silisium-oksigen borulari omolo gati-
rirlor. Belo sokkiz {izvlii silisium-oksigen tetraedr borulari itterbium oktaedrlarinin zancir-
lori ilo polimerlogsarak alti vo sokkiz tizvlii kanallarin novbolosdiyi vahid heterokarkas
yaradirlar. Kalium atomlar1 heterokarkaslarin sokkiz {izvlii kanallarinda yerlosir.

Acar sozlar: heterokarkas, hidrotermal sintez, kristal qurulusu

HYDROTHERMAL SYNTHESIS AND CRYSTAL STRUCTURE
OF KYb - HETEROFRAMEWORK SILICATE

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

Crystals of heteroframework silicate - K4;Yb,(OH),[SIgO59] were obtained in the
study of hydrothermal phase formation in the K,0-Yb,05-Si0,-H,O system. The parame-
ters of the monoclinic cell were refined on an “APEX-II ADVANCE” autodiffractometer.
The syngony is monoclinic. a=11.783 (5); b=8.512 (4); c=11.662 (7), p=112.70 space
group P2;/m, z=2. In the structure ytterbium octahedrons form chains, and silicon
tetrahedra are generalized to form a batisite radical. In the structure, batisite chains
polymerize to form eight-membered silicon-oxygen channels, with the chemical compo-
sition SigOy. Similar eight-membered silicon-oxygen tubes with octahedral ytterbium
chains form a single mixed motif in which six- and eight-membered channels alternate.
Potassium atoms are located in these zeolite-like channels.

Keyword: heteroframework, hydrothermal synthesis, crystal structure
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Ha ocnose usyuenus abuomuueckux gpaxkmopos (memnepamypa, 2nyOuHda, cofeh-
HOCMb, Xapakxmep 0cadko8, 0C8eUjeHHOCMb) cpedbl obumanus dxurogpayuvt Manoeo Kag-
Kaza GulAGIeHO, UMO HAYUHAS C KOHYA panHe2o Mmena (anbhcKozo 6eKa), cpedHe2000601u
menawii kaumamuyeckutl pescum (23,5°C) yecmynaem ceoe mecmo cpasHumenvHo ymepen-
HOMY, € Hauane nosonezo mena (6 cemomane, 16,5°C). Cpaenumenvro X0n00HbIU KIUMANM
CEHOMAHa OMPUYAMeENbHO GIUIA HA pa3eumue 5XuHogaynul. B nociedyowux éexax cpeo-
He20006as. memnepamypa coomeemcmeenno cocmasnsin: ¢ cawmone-22°C, 6 kamname-
18,2°C, ¢ maacmpuxme 24,5°C, uem c6:3b18aemcsi CPAGHUMENbHO NbIUHOE PA3GUMUE IXU-
HUO08 8 KAMNAHCKOM U Maacmpuxmckom éexax. OCHOBHASL MACCa IXUHUOO08 PACCENUTUCD, 8
OCHOBHOM UMOPANbHOU 30He Ha enyoune om 10-20 0o 100m, e0e pazeuma necuanucmo-
KapboHamHvle, KapOOHAMHbIE U 2IUHUCTIbLE OCAOKU.

KuoueBbie ciioBa: Manbiii KaBkas, Onotudeckue GpakTopsl, OHTOTEeHE3, (UIOTEHES,
OaTtual, abuccail.

B cBsi3u ¢ OuoTHUeCKUMH ¥ aOMOTHYECKUMH (PaKTOpaMU Cpelibl 00u-
TaHMUsI CO BPEMEHEM B TMPOIECCE OHTOTEHe3a U (UIoreHe3a MEHSIIOTCA OC-
HOBHBIE MOP(OIOTUYECKUE MTPU3HAKYA KaK MOPCKHX, TaK U Ha3eMHBIX Opra-
HU3MOB. [IpUYHHEI, TPUBEIIIAE K THM H3MEHEHUSAM, pa3indHbl. OTHUM U3
OCHOBHBIX (DAaKTOPOB SIBIIIETCS TEMIEpaTypa cpelbl OOWTaHMs, Kak Ha
MEJIBKOBO/IbY, TaK W Ha OONBIIMX TIIyOMHaX. DTO B CBOIO OYEpeih OINpese-
nsieTcsl reorpaduueckuM TMOJOKEHHEM (IIUPOTOM) MECTHOCTH, BPEMEHEM
rojaa, J€MCTBUEM IMOABOJHBIX T€UECHHI. B COBpEMEHHOM MHPOBOM OKEaHE
BBICOKAsi TEMIIEpaTypa BOIbl B Tpommueckoil 3ome (10 36°C), mamGoree
auskast (ot 0 go -2°C) mox nppamu Cesepro-JIeqOBUTOrO OKeaHa W AH-
tapktuabl (OKu3Hb XUBOTHBIX, 1988). OCHOBHYIO Maccy OpPraHHYE€CKOro
MHpa B COBPEMEHHBIX MOPSX U OKEaHaxX HACEJSIIOT TPOIUYECKUE 30HBI, I1ie
CPEIHEro10Basi TEMIIEPATypa BOJBI BBIILIE 20°C. DXHHHBI, SBISACH 3BpHU-
TEPMHBIMU OpraHU3MaMH, 3acelsI0T BCE 30HbI COBPEMEHHBIX MOPCKHX U
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OKeaHW4YecKnx OacceitHoB. B atux OacceitHax xuByt Oojsiee 10.000 BumoB
9xuHu0B (Ilorankun, 1952).

B ocHOBy NaHHOrO HCClI€OBaHMS JIEXKUT COOCTBEHHAs KOJUICKIUS
aBTOpa, COOpaHHBIX W3 BEPXHEMEJOBBIX OTJIOXKEHHI BO BpEMS IOJEBBIX
skcnequii Ha Kaskazse.

WccnenoBanel  ocobu SXMHUJOB OTHOCAIIMXCA K OTpsiiaM
Echinoneoida, Diadematoida, Holasteroida, Cassiduloida, Spatangoida u
Clypeasteroida. B xoxe moseBbIX paboT OBLIO JETaThbHO M3Yy4eHO Oojee
JBalaTH HanOoJiee MOJIHBIX €CTECTBEHHBIX M€OJOIMUECKUX pa3pe30B BepX-
HEro Meja U HWKHEro NajieoleHa (JaTCKoro sipyca) KOTOpble, UMEIOT BO3-
pacT HauMHas OT CEHOMaHa Mo JATCKUM sipyc BKIouuTenbHo. [Tomumo 3to-
ro, Takke OblUIa MCIOJIb30BaHa KOJUIEKIUS 3XHHOGayHbl ['eonornyeckoro
Myzes Uncturyta I'eonorun u I'eopuzukun HAH Asepbaiimpkana.

Macc-creKTpoMeTpuYeCcKUe OINpeieIeHHs] CPEAHETr0I0BbIX TeMIIepa-
Typ HO3IHEMENOBbIX Mopel AszepOaiixanckoit yactu Manoro Kaskasa (B
pocTpax OeleMHHMTOB) MPOBOIMINCH B ObIBIIEH sabopaTtopuun “Ilaneoszoo-
reorpadus’” Uncturyra ['eonoru u I'eopusuku HAH Benymum nnxenepom
B.X.Cadaposbim.

CpenuneronoBast TeMmiieparypa BOJbl IPEBHUX MOpEH, B TOM YHUCIIE
M03/THEMEIIOBBIX MOPCKHX OacceliHoB Manoro KaBkasza oTinuyanucek ot co-
BpeMeHHbIX (puc.l). Kak BUHO U3 pUCyHKa B KOHIIE paHHETo Mena (B ajb0-
CKOM BeKe), TeIUIbIi KimMarndeckuii pesxum (23,5°C) yerymaer cBoe MecTo
CPAaBHUTEJILHO YMEpPEHHEMY B Hayalle MO3JHEro Mena (CEHOMAaHCKHMH BeK,
16,5°C). CymiecTBOBaBIINE B CCHOMAH, TYPOH, KOHBSK W CAHTOHCKHX MOPSIX
Manoro KaBka3za 5XMHOMJEH U APYrHe TPYIIBI MOPCKUX OpraHu3MoB (¢o-
pamMUHHU(EPDI, PaTUOISAPUH, MOJUTIOCKH, OpaXHoMo/ibl) MO BUAOMOMY COCTa-
BY MAaJIOYMCIEHHBl M BCTPEYAIOTCS B MOPOJAX E€CTECTBEHHBIX Pa3pe30B B
BUJE €AMHMYHBIX SK3eMIuisipoB. [lomaraercst uto, HU3Kas TemmepaTypa B
MOpCKuX OacceifHaX CeHOMaHa OTPHUIATEIbHO BIMsAJIA HAa PA3BUTHE HXUHO-
(dayHbl, B CBSI3M C Y€M HKOJIOTMYECKas CUTyallus He OIaronpusiTCTBOBAIIO
BBICOKOMY TEMITY Pa3BUTHS U Pa3MHOKEHHS.

[To manapiM Anu-3ane u Mamenanuzane (1990), Haunnast ¢ KOHIIA
KOHBSIKCKOTO BeKa B MOpPCKHMX OacceiiHax Manoro KaBkaza nabmomaercs
MOCTETIEHHOE MOTEIUIEHNE U JIOCTUTaeT OHAa CBOEro MakCMMyMma B JIaTCKOM
(27°C). B 5T0 BpeMst CpeIHEro10Bast TEMIIEPATypa ISl KAMIIAHCKOTO 1 Maa-
CTPUXTCKOro BekoB Ha Majnom Kaskase cocrabnsia 18,2°C u 24,5°C coor-
BeTcTBeHHO (puc.l). [TapanenbHO ¢ MOBBIIEHHEM TeMIEpaTypbl HabIoaa-
JIOCh MBIIHOE pa3BUTHE OMOKOMIUIEKCA; YBEINYMBAETCS KOJINYECTBO POIOB
U BUJOB. Temble KIMMaTHYECKUE YCIOBUS B KAMIIAHCKOM M MaacTPHUXCT-
KOM MOpSIX CIIOCOOCTBOBAJIM TaKXke, pa3BUTHIO MOPCKHX pacT€HUMl U Apy-
rux (ayHucTuyeckux cooduiects. PazBurue ¢opsl B 6acceiine, 3T0 UCTOY-
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HUK TUATAHWS IS TO3BOHOYHOM M OECIIO3BOHOYHOM (hayHBI, KOTOPBIC ITH-
TAIOTCS IETPUTOM.

[ToMumoO TeMIepaTypHBIX, OJHUM W3 OCHOBHBIX (DaKTOPOB, PETyIIH-
PYIOLIMX PACIpOCTPAaHEHHWE W PA3BUTHE OPraHUYECKOTO MHpa B MOpPSIX U
OKeaHax, 3TO rryOnHa OacceliHa oOuTaHus. V3BeCTHO, YTO C yBEITUYECHUEM
rIIyOUHBI a0MOTHYeCKHe (aKTOPHI Cpebl (OCBEIICHHE, TaBICHHUE, Ta30BbINA
PEKUM, TEMIIEpaTypa M Jp.) MEHSIETCS U B CBS3M C OTUM YMEHBIIACTCS KO-
JMYECTBO BUI0B B Onororne (Muxaiinosa u bongapenxo, 2006).

T°C
30

15

10

0

s t k st km m d

Puc.1. I'padux m3meHenus: temnepatypbl Ha Manom KaBkase B 1o3aHEMeEIOBOH SIOXe.
OGo3HaYeHHS: [10 BEPTUKAIIH - 3HAYEHHS TEMIIEPATYPBI t°C; [0 TOPU3OHTANIN: S - CEHOMAH;
t - TypoH; kn - KOHBsIK; St - canToH; k - kKamnan; m - maacTpuxt; d -JaHuii (110 Marepuaiam
naboparopun “Ilaneozooreorpadus™ I u I' HAHA, 1982r.).

OcHoBHast Macca BUIOB HanoTpsanoB Regularia u Irregularia na Ma-
nom KaBka3ze, B OCHOBHOM, pacCelIsiyid JJUTOPAIbHYIO 30HY MO3JHEMEIOBBIX
Mopckux OacceitHoB (0T 10- 25 u 100M), rae oTJIOraquch MECUYAHUCTO-
KapOoHaTHBIC, KapOOHATHBIC W TJIMHUCTHIE OCAJKU. 3aBUCUMO OT TITyOUHBI
OacceiiHa 31ech HaOIIOAAETCS OLUIYTHMbIE U3MEHEHUsI B MOP(OJIOTUH 3XU-
HUA0B. Bunel, 3acensBiiue npuOpekHbIe 30HbBI, TJ€ CYIIECTBOBAJ aKTHB-
HbI TMIPOJAMHAMMYECKUN PEKUM, UMEIIHM KPYIHBIM TBEPAbIA IMAaHLUPb, a
Hao00O0pOT, BUABI KOTOPBIE, 3aCENSUTU CPABHUTEIBHO ITyOOKOBOAHbBIE y4acT-
K1 OacceifHa, UMeH XpYNKUM U TOHKUH MaHIUPb.

Pa3zpessl cenHomanckoro sipyca Ha Manom KaBkaze Bo MHOTOM Xapak-
TEPU3YIOTCSI MEJIKOBOJAHBIMU U YMEPEHHO-MEIKOBOJHBIMU IECUYAHUCTBIMU
M3BECTHAKAMH B COCTaBE€ KOTOPBIX, 3HAUUTEIbHYIO MAacCy COCTaBIISIET MHUK-
POOPraHu3MBbI - IUIAHKTOHHbIE (popamuHudepsl (Anutomna, 1977), B MeHb-
mem nenenunonsl (Mamensane u Amnmes, 1967), ractpomoasl (Amues,
1963), romoBoHOrHe MOJUIFOCKM W OcieMHHUTHI (XaawioB u Amu-3ane,
1988), (XamumoB u Menukos, 1988), sxunoumen (Mamedalizade, 2011;
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2019) u nmp. B paszpese pexkn Mnmkauaii ArapkakeHICKOTO Mporuda B Mep-
TeNUCTBIX TY()OKOHTIIOMepaTax BMECTE C AXHMHUAAMHU OOHApYy>KEHBI Tele-
IIUTIOABl M HMHOIIEpaMbl. A B palioHe AckepaH ATJapHHCKOTO Iporuoda, B
NETUTOMOP(HBIX HM3BECTHSIKAX BCTPEYAOTCSI MHOTOYHCIECHHBIC OOJIOMKH
MaHIUPEN YIXUHOUACH.

Bunsl SXWHOWICH CyIIeCTBOBABIINE B TMPUOPEKHOW MEITKOBOIBU
KaMIlaHa M MaacTpUXTa, Ha IECYAHHCTBIX M MECUYaHUTCTO-KapOOHATHBIX
OTJIOKEHHUAX, UMEIOT YCOBEPIICHCTBOBAHHOE MOP(OIOTHIECKOE CTPOCHHE.
[Togo6uble 0oOpasusr (Echinocorys, Micraster) MHOTUME SK3eMILISpAMH
BCTpeuaroTcs B paspesax Enencyrama, ArOynar (I"azaxckuii nporu0), bopwu,
Kropakuait (Armxakenackuii nporu6), I'apa-I'yzedt, Amurymmymaru (I'o-
yacckuid poru0). B mepeuncieHHsix pa3pesax, B KapOOHATHBIX OTIOKEHH-
X MaacTpuUXTa OYEHb YaCTO BCTPEYAIOTCS LIeJIble MAaHUKUPU U BO MHOTHX
Cllydasix OTIENIbHBIC ()parMEHTHl CBHIECTEIHCTBYIONIMX Ha MEIKOBOJIHOCTH
Oacceitna. B paspesax Arnar, /[3eram, Enencyrana, CyroByiian, AckepaH u
Jp. B IETUTOMOP(HBIX U3BECTHSIKAX W B MUCYEM MEITy CAHTOHA, KaMIlaHa 1
MaacTpUXTa BMECTE C DXMHIAMH TaKXKe, BCTPEUAIOTCs] OpaxHOMObl, melne-
[IUTIOABI, KOPAJUTbI, AMMOHHTHI, OCJIEMHHTHI.

[Mantupu cepaneBuaHbIX YXUHUIOB (Micraster u Jip.), oOHapyKeHHbIE
B MHCYEM MEIy MMEIOT TOHKHI MaHIUph OeJoro I[BeTa KoTopas, CBHJE-
TEJIbCTBYET O CYILECTBOBAHMU HX Ha rinyoune no 150-200m. Hapsiay ¢ Hu-
MH B OTJIOKEHHUSIX BCTpeuaroTcs Takke, BHAbI poma Conulus, Seunaster,
Stegaster u Echinocorys. Buabl, BcTpevaromrecss B MeCYaHUCTBIX H3BECT-
HSKax M MIMHax paspes3a Kropakuail Armxakenickoro nporu6a, Araar ['a-
3axCKoro mporuba (CaHTOH, KaMIIaH U MaacCTPUXTCKOTO BO3pacTa) UMEIOT
OOBIYHO TOJICTOCTEHHBIN KPYIHBIA MAHIUPb.

OpanM 3 (HaKTOPOB BIUSIONIUX HA CYIIECTBOBAHWE U PA3BUTHE O-
TFaHMYECKOro MUpa B BOJHBIX OacceliHax SIBISIETCS] COJIEHOCTb Cpeibl 00u-
tanus. [lomaraior, 4TO CONEHOCTH APEBHUX MOPCKUX OAacCEHHOB YCTymam
coBpeMeHHbIM. OCHOBBIBasICh Ha OOIYI0 Maccy OpPraHMYECKOro MHUpa CO-
BPEMEHHBIX MOpEH U OKEaHOB, MOXKHO IOJIOTaTh, YTO MEIIOBbIE OAacCEHHBI
Marnoro Kapkasa, uMenu HOpMaJIbHYIO COJICHOCTh OOTaThIM OPTaHUYECKUM
MupoM. B HacTosiiee BpeMsi COBpEMEHHBIE BU/bl SXUHHUIO0B HIMPOKO pac-
MPOCTPAHEHBI B OKE€AHAaX W OTKPBITBIX MOPSX, TJ€ COJICHOCTh COCTaBJISET
34-36°/0. B 3aMKHYTBIX MOPCKHX OacceliHax, Harnpumep, B UepHoM, A30B-
ckoM u KacnmiickoM Mopsix cosjeHocTh HamHoro Hike (14-19°,,) obmiero
CpeIHEro 3HaYEHUs Ul MUPOBOTro okeaHa (34-36°/,) U T03TOMY, SXMHHIBI
B 9TUX OacceiiHax He 0OHAPY)KHBAIOTCS.

Lenrpansnas yacts Mops Teruc (Kpbivm, KaBka3z, 3akacnuii) 3a BCio
CBOIO MCTOPHUIO CYIIECTBOBaHUS B Me3030MCKOI dpe ObLI MOKPHIT MOPEM.
OTHU PEeruoHbl, HAXOASIIUECS HA JPEBHEH TPOMUYECKOM IIMPOTE, COCTABIS-
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JIM 4acTh OTKPBITOTO OK€aHa C HOpMaJbHOM COJIEHHOCTHIO [9]. B mo3nHem
Meny sxuHouaen KaBka3ckoro pervoHa CymecTBOBAJIM B OTKPBITOM MOpE.
Bmecre ¢ HUMH B OJHOM OMOIIEHO3€ TaKXke KN TeIJI0I00MBbIE aMMOHH-
ThI, 0€JIEMHUTHI, OPaXMOMO/IBI, KOPAJLIBI U JP.

OcankoHAKOIJIEHHsI B TO3THEMETIOBBIX MOpAX MalokaBKa3CKoro pe-
THOHA OTJIMYAJIOCh CBOEM pa3zHooOpa3zHHOCThIO. Colepikarcs B HUX OCTATKH
9XMHUAOB OTIUYAIOIIUXCS IPYT OT Apyra mo MOpQOJIOrHud U CUCTeMaThye-
CKOMY cocTaBy. B 3aBucuMocTH OT XapakTepa rpyHTa, BBEpX IO paspesy, B
KaXJIOM spyce BCTPEUalOTCsl pazHble, Oojiee yCOBEpIIEHCTBOBAHHbIE (pa3BU-
Thie) (hopmbl. K KakIOMy THITy TOpPOJ COOTBETCTBYET XapaKTEPHBIA KOM-
TieKc. B opraHoreHHbIX M3BECTHSAKAX CEHOMaHa OCTATKHU AXHUHOUJECH He 00-
HapyXuBaroTcs. bonblias Macca SXMHUAOB NPEANOYUTAIN 3aCEUThCS Ha
YUYacTKe TJIe IO HAKOTIJICHHE OENbIX MEeCYaHUCTHIX, KOKKOIUTOBBIX U (opa-
MUHH(EPOBBIX N3BECTHIKOB. DTU OCAJIKHM LIMPOKO Pa3BUTHI B pa3pe3ax Enen-
cyramna, Aroynar (I'azaxckuii mporu6), I'apa I'y3eii, Anurynuymmars! (I'ogac-
ckuit mporud) u 1p. OCTaTKN SXUHHUIOB, COOpPAaHHBIE B CPAaBHUTEIILHO TITy00-
KOBOJHBIX (~200-300 M) OemnbIX M3BECTHAKAX, PeAKU. Pa3Mephl NX maHmpei
CpaBHHTEIILHO MEJIKHE U Xpyrkue. L[Bet manmups Oiectsimero 6e10ro nseTa.
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KiCIiK QAFQAZIN (AZORBAYCAN) GEC TOBASIR VO ERKON PALEOSEN
EXINOFAUNASININ MOVCUD OLMASINA VO INKiSAFINA TOSIiR EDON
OSAS ABIOTIK AMILLOR

9.M.MOMMODOLIZADO
XULASO

Kicik Qafqazin (Azorbaycan hissasi) gec Tobasir epoxasmin Echinoidea faunasinin
movcud olmasina vo inkisafina tasir edon abiotik amillor (temperatur, hdvzonin derinliyi,
duzluluq, ¢okiintiilorin xiisusiyyati) dyronilmis vo miioyyon edilmisdir ki, erkon tobasirin
sonundan (alb asri) baslayaraq, danimarka asri do daxil olmaqla, onun sonuna qodar davam
etmisdir (senoman-16,5°C; santon-22°C; kampan-18,2°C; maastrixt-24,5°C; danimarka-
27°C). Echinoidea faunasmin osas kiitlosi osason, dorinlik 100 m-o godor olan zonada
qumlu-karbonatli, karbonatli vo gilli ¢okiintiilor tizorinde moaskunlasmisdir.

Acar sozlar: Kigik Qafgaz, biotik amillor, ontogenez, filogenez, batial, abissal.

THE MAIN ABIiOTiC FACTORS AFFECTING THE EXiSTENCE AND
DEVELOPMENT OF THE LATE CRETACEOUS AND EARLY PALEOCENE
ECHINOFAUNA OF THE MIiDDLE CAUCAZUS (AZERBAIJAN)

A.M.MAMEDALIZADE

SUMMARY

The influence of abiotic factors (temperature, depth of the pool, the heart, the nature of
the soil) on the existence and development of the echinophauna of the late mela of the Small
Caucasus (the Azerbaijani part) has been studied and the tendency to increase average annual
temperatures has been established, starting from the end of the early chalk (Albian age) to the
Danish century inclusive (Cenomanian-16.5°C; Santonian-22°C; Campanian-18.2°C;
Maastrichtian-24.5°C; Daniish-27°C). The bulk of the echinides settled mainly by the litor zone
to a depth of 100m, on sand-carbonate, carbonate and clay sediments.

Keywords: Lesser Caucasus, Biotic factors, ontogenesis, phylogenesis, batial, Abyssal.
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THIIU3 AL MECTOPOXKJIEHUM 3010TA
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B ocnosy munuzayuu 6 xauecmee 21AGHLIX NPUSHAKOS NOJONCEHbL 2COMEKMOHUY e-
cKas no3uyus U patonuposanue ¢ paciienenuem Manoeo Kaskasa na memaniocenudeckue
30HbL, OMAULAIOWUECST OCOOCHHOCMAMU 2€002UYECKO20 CIMPOCHUSL U UCTNOPUE pa38UMusl,
a makdice Xapakmepucmura 30J0MOHOCHBIX 00pA306anuil U npeodbIadarwuil cocmas
npomwluiennblx pyo. Paccmampueaemcest ponb nepeuyHvix CyOULUPOMHBIX U NONEPEUHbIX
(AHMUKABKA3CKUX) PA3IOMO8 8 CMPOCHUU OO0ANbNUUCKO20 (PYHOAMEHMA, VHACLEO06dH-
HOCMb 8EPXHE20 CMPYKIMYPHO20 SMAdNCA OM HUNCHE20, KOHYEHMPAyusi 3010MOopyOHbIX
PatioHo6 U Y3108 HA NepecedeHuu YROMSIHYMbIX CUCEM HaAPYUeHUl, MUHEPATbHble MUNnbl
KOMNJIEKCHBIX 30J0MOCO0EPAHCAUUX U COOCMBEHHO 30T0PYOHBIX MECHIOPONCOCHULL, UX CE513b
€ BYIKAHO-NIYMOHUYECKUMU ACCOYUAYUIMU ONPEOEIEeHHO20 803PACMA, KOMASMAMUYHOCHTb
BYJIKAHO2EHHBIX U UHMPY3UBHBIX 00pA308aHUl. YCcmaHoBNeHa napazeHemudeckds Ces3b
30710MOPYOHBIX MECMOPOACOeHUll ¢ hopmayuels KUCAbIX U CPEOHUX UHIMPY3UBOS, KUCTbIX U
cpedHux 3¢hpy3uso6 u 301 pazeumusi OQYUOIUMOS.

KuoueBbie ciaoBa: Manbiit KaBka3, Tunuzanus, opyJaeHeHHE, 30JI0TO, MECTOPOXK-
JIcHHe, OJIOKOOTpaHWYCHUE, (PYHIAMEHT, pa3jioM, aHTUKAaBKa3CKUH (ITOIEPEYHbIH), CTPYK-
TYPHBIH 3Tax

Bompocam tunmzanuyu MECTOPOXKICHHUM 30J710Ta TIOCBSIIEH PAJT UCCIIE-
nosanmii (H.IletpoBckas, 1960,1976; E. Pankesuu, B.Mouceenko, 1966;
N.Poxxkos, 1971; Pyaasie popmanuu..., 1969; C.lllep, 1974; P.Koncran-
tuHOB, 1972; 1973; B.Ky3nenos, 1972; U.Marakesn, 1969, 1974; B.Kop-
musunbiH, [1.Ctpona, 1971 u np.), pa3nuyaromuxcs Mo MPUHIIMIIAM MTOAXO0-
na. ABTOpOM HacTosiei paboThl B OCHOBY THITH3AIMH B KAYECTBE TTIABHBIX
MIPU3HAKOB TOJOKEHBl TEOTEKTOHWYECKAs TMO3UIMS W PAMOHUPOBAHUE C
pacCWIEHEHHEM TEPPUTOPUU HA METAJUIOT€HHUYECKUE 30HbI, OTIMYAIOIINECs
0COOEHHOCTSIMHU T'€OJIOTHYECKOTO CTPOSHUS M UCTOPUEH Pa3BUTHS, a B Kaye-
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CTBE COMNOJYMHEHHOTO-XapaKTEePUCTUKA 30JI0TOHOCHBIX 00pa3oBaHUN U
npeoOIaalonMidi COCTaB MPOMBIIUICHHBIX Py, KOTOPBIE HCIIOJIB30BAINCH
KCCIIEIOBATENISIMU MPU ONUCAHUU PYIOHOCHOCTH APYTUX Tepputopuid 2, 3].
3710 OBIIO HEOOXOAMMO JUIS TIOJYYEHHS] CONOCTAaBUMBIX JTAHHBIX CPaBHH-
TEJIHHOU OLIEHKH MO METAJJIOTEHUYECKHM 30HaM M dTaraM reoJorH4ecKoro
pa3BUTHS pacCMAaTPUBAEMON TEPPUTOPUHU.

30710TO yCTAHOBJIEHO BO BCEX METAIJIOTEHHMYECKHX 30Hax Maioro
KaBkasa, riaBHBIM 00pa3oM B BHJIE KOPEHHBIX MECTOPOXKICHUH, MPOMBIIII-
JIeHHO-pa3pabaThiBaeMbIX ¢ cepeauHbl 20-ro Beka. 30J0TOpYAHbIE MECTO-
POKJI€HHSI, MHOTOUHCIICHHBIE TTPOSIBJICHUS U MPU3HAKHU 30JI0Ta IPUYPOUCHBI
K (hopManuu KUCIBIX U CPETHUX MHTPY3UBOB, KUCIBIX U cpenHux 3dhdy3u-
BOB, 30HaM pa3BUTHs O(QUOIUTOB M TIIyOMHHBIX pa3noMoB. [Tostomy mpo-
SIBIIGHUSI 30JJ0OTOHOCHOCTH YCTaHABJIMBAIOTCS MIPAKTHUECKU, B TOW WM MHOU
Mepe, BO BCEX METAJUION€HMUYECKHUX 30HAaX, XOTS IJIAaBHOE MPOMBIIIJIEHHOE
OpYACHEHHE TEPPUTOPUM HU3JlaBHA OINpenessuiock B mpenenax CoMxuTo-
Kapabaxckoii 30061, Habmonaercst HekoTopast o0mmasi 3aKOHOMEPHOCTb JI0-
KaJlM3alliy 30JI0TOTO OPYICHEHHs, BBIPAXKAIOIIAsCsS B TOM, YTO B Mpeenax
paccMaTpuBaeMoON TEPPUTOPUU OCHOBHBIMH CTPYKTYpPamH, KOHTPOJIUPYIO-
IIUMHU Pa3MELIEHUE MECTOPOXKACHUN U PYIONPOSBICHUM, SBISIFOTCS 30HBI
pa3jIoMOB CEBEpO-3alaJHOT0 IMPOCTUPAHMS, COBMAJAIOIINE C I0JIOCAMU
Pa3BUTHS IBIEOCHHKIMHAIBHBIX (hopMaluid. ITa MpooiibHas O0IIeKaBKa3-
CKasl cucTeMa pa3joMOB BOOOIIE XapaKTepHa AJIsl aJbIHUICKOTO CTPYKTYp-
HOT'O 3Ta)ka PErMOHAa U CONPENEIbHBIX TEPPUTOPUI. 30JJOTOHOCHOCTH BJIOJIb
3TOW CHCTEMBI Pa3JIOMOB IposiBieHa MecTtamu. Hapsny ¢ yka3aHHBIM roc-
MOACTBYIOIIMM IPOCTUPAHUEM T'€OJIOTHUYECKUX CTPYKTYp, B paccMaTpuBae-
MOM METaJJIOTEHUYECKON MPOBUHIIUYA BEChbMa Ba)KHAS POJIb JIJIsl TOHUMAHMSI
3aKOHOMEPHOCTEN pa3MELIEHUsI 30JI0TOPYJHOTO OPYACHEHUS MPUHAITIEHKUT
MOTIEPEYHBIM TIOJHATHSIM U JAU3BIOKTUBHBIM HapyIIECHUEM, SIBIISIONIAECS
yHAcIeIOBaHHBIMH OT 00JIee paHHEro (I0Maneo30MCKOro) Tana pa3BUTHUS
peruona. [loutu Bce U3BECTHBIEC MPOSBICHUS 30J0TOTO OPYIACHEHUS COBEP-
LIEHHO YETKO PacroJiaraloTcsl Ha MepecedeHur MPO0JIbHBIX Pa3JIOMOB I0-
MEPEYHBbIMHU, IMAarOHaJIbHO MEPECEKAIOIIUMHU 30J0TOPYAHbIE PAllOHBI U y3-
nbl. Tem caMbIM COBMEIIAIOTCS PYIONPOSBICHUS Pa3IUYHbIX METAIIIOTE€HHU-
YECKUX IMKJIOB M IPOMBIIIVICHHBIE MECTOPOXKICHHS CBSI3aHHBIX C ITUMH
LUMKJIAMH Pa3JIMYHBIX TMOJE3HbIX HCKOMAEMbIX. AHAJOTUYHBIM XapakTep
pa3MelIeHNsT 30JI0TOPYAHBIX MECTOpOXkAeHUN mokazaHo E.A.PankeBuu u
B.I'. Mouceenko [16] nnst Mounrono-Oxorckoro nosica Ha Jlanbaem Bocto-
Ke. Y3JI0BOH XapakTep pa3MelIeHUs 30JOTOHOCHOCTH KOPpPEIUpyeTcs He
TOJIBKO ¢ OJIOKOBBIM XapaKTEpPOM TEKTOHUKH pailoHa, HO M CTENEHBIO TeK-
TOHUYECKON MOATOTOBIEHHOCTH TOT'O WJIM MHOTrO OJI0Ka B JOPYIHBIN Mepu-
0Jll, @ TaKX€ COBMAJCHUEM MOBTOPHBIX MOABUKEK MO OKOHTYPHUBAIOLIUM
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WM MIepeceKarouM JaHHbIN OJO0K pa3jioMaM (QyHIaMeHTa ¢ 3TallaMu Mar-
MaTU3Ma U THJIPOTEPMAIILHOM AESITENbHOCTH, HECYLLIUMU 30JI0TOE OpY/IEHE-
Hue [1]. I'eomornueckuii Bo3pacT OOJIBIIMHCTBA 3TUX PA3IOMOB ME3030M-
ckuif. OJHaKO BO3pacT HamOoJiee KPYMHBIX PA3JIOMOB 3HAUYUTENILHO APEB-
Hee. DTU CKPBIThIE Pa3ioMbl (PyHIaMEHTa B ME30KaHO30MCKOM CKIagyda-
TOM KOMIUIEKCE OOIIEKaBKAa3CKOTO MPOCTUPAHHUS IMPEACTABICHBI IIABHBIM
o0pa3oM MonepeyHbIMU (aHTUKABKAa3CKUM) MPUPA3IOMHBIMU CTPYKTYPaMU,
KOHTPOJIMPYIOIUMH pa3MelieHNe re0I0orndeckuX (hopMarmi.

Takum 00pa3oMm, B CTPOCHHU TOATBIUNCKOTO (yHIaMEHTa 00JIacTH
OTMEYAeTCsl HaJTM4Ke TOCTOJICTBYIOIINX MEPBUYHBIX CYOIIUPOTHBIX (00IIIe-
KaBKa3CKHX) M MOIMEPEYHBIX (aHTUKaBKA3CKKUX) TITyOMHHBIX Pa3IOMOB, 00Yy-
CJIOBHUBIIMX CTPOEHUE BEPXHETO CTPYKTYPHOTO dTaxa. [Ipu 3TOM BBISIBIISIET-
Csl yHACJIeI0BAaHHOCTh BEPXHETO CTPYKTYPHOIO Taka OT HIKHero. Ha Bcem
MPOTSHKEHUM UCTOPUHU T'E€OJIOTMUECKOTO PAa3BUTHSI CKJIaAUaThIX cHUCTeM Ma-
noro KaBkasza 5Tu pa3nomMbl OONBIIONW MPOTSHKEHHOCTH M 3HAYUTETHHOU
TITyOUHBI 3aJ7I0)KEHHUSI, HEOJHOKPATHO OMOJKUBAIUCH M CIYXKHIJIM OCHOB-
HBIMH TIPOBOJHUKAMH JJIsi BHEIPEHHS] MAarMaTUYECKUX MacC U PYJOHOCHBIX
TUIPOTEpPM, B CUILy uero, no ompezaeneHuto M.A.®asopckoit 1 U.H.Tom-
coHa [4], X MOXXHO paccMaTpUBaTh KaK CKBO3HbIE TTTyOMHHBIC PYIOKOH-
HEHTPUPYIOIINE CTPYKTYPHI, OTBEYAIONINe HanOosiee TPEeBHEMY CTPYKTYp-
HOMY TUIaHy GyHAamMeHnTa. PealbHOCTh TaKOro BBIBOJIA XOPOIIO COTJIACyeT-
csl ¢ MaTepHallaMH T'paBUMArHUTOPA3BEAKH W JCHIH(PPUPOBAHHS adPOKOC-
Mudeckux cHUMKOB [B.baba-3ame u ap., 2009]. [lokazaHo, yTo pyaoKOH-
LEHTPUPYIOIIHNE CTPYKTYPBI 00pa3yloT riyOWHHBIE 30HBI 0COOOM TEKTOHU-
YECKOM HapYyLIEHHOCTH M MarMaTH4eCKOW MNpPOHUIAEMOCTH, CEKYIIHE IO
OTHOIIEHUIO K TEKTOHUYECKHM CTPYKTypaM 3eMHOU KOpbl. OOBIYHO OHU
BBIPQXKEHBI B 3aBYAJIMPOBAHHON ()OpME B MOBEPXHOCTHBIX T'€OJOTHUECKHX
npu3Hakax. B Me3030iickux 00pa30BaHUAX UX aMIUIUTYyJa MEHbIIE, a B J0-
IIEHOBBIX (B IEHTpanbHON yacTi Manoro KaBkasza) - oHU OOBIYHO BhIpaxke-
HBI KOCBEHHO-CKJIQA9aThIMU AeOpPMAIIHSIMHU.

MeTanaoreHu4ecKyro pojib MOMEePEYHbIX JTHHEUHBIX OJIOKOB CKBO3HO-
ro THUIIA, ONPEAESIOUINX MO3ULHUI0 PYIHBIX PAalOHOB, YOEIUTENIbHO MOA-
yepkuBasl M.-A.Kamkaii (1967). 3acinyxnBaeT BHUMaHMs TakKe UCCIENO-
Banus A.T.Acnansna [12], O.11.1Huxamu6eitnu [13] u apyrux no Mamomy
KaBka3zy, BBIAETUBIINX PSIJI CKBO3HBIX MOIMEPEUHBIX MPOTUOOB, OJHATUHI U
paznomoB (win (Grrekcyp) riayO0KOro 3aI0KEHUS.

AHanu3 Bceil COBOKYITHOCTH YKa3aHHBIX MTPU3HAKOB CBUAETEIIbCTBYET
O JIPEBHEM BO3pacTe 3aJI0KEHHsI TPeoldiaaroniero OOJbIIMHCTRA TONepey-
HBIX JIU3BbIOHKTUBOB paiioHa. OHU BO3HUKJIMU YK€ B MEPUOJ TE€PIUHCKOIO
TEKTOr€HEe3a, OCJIOXKHSIOUMX MOPQOJOTHIO0 CKIAT4aThIX CTPYKTYp Majieo-
30MCKHUX TOJIL] U KOHTPOJIUPYS pa3MEIIeHue MarMaTuyeckux mMacc. B nanb-
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HEHIIeM 3TH Pa3joMbl MPU UX MOBTOPHOM IOJHOBIIEHUU B IMEPHO] ME30-
30MCKOTO TEKTOTeHe3a KOHTPOJIUPOBAIN U3JIHSIHUS IOPCKUX 3(PQPYy3UBOB U
pa3MelieHne HHTPY3UBHBIX TeJ albIIUNHCKOTO IHUKIIA.

[Ipumepom JOKaJIM3aIMK MPOMBIIIJIEHHBIX 30JIOTOPYAHBIX MECTOPO-
KICHUN B CTPYKTYPHBIX y3JlaX MOTYT CIYXHTbh 307CKO€ M ATay3aarckoe,
IIPUYPOYEHHBIE K y4acTKaM COUYJIeHEHHs! 301-MpoBAarckoro monepeyHoro
nogHATHs ¢ Anmansl- ['eiigapuHckuM u 3anagHoro-KerugarckuM aHTUKITH-
HaJIbHBIMU TOAHATHUAMU OOIIeKaBKa3ckoro HampasiaeHus (3oa-TyrxyH-
Arpy3marckuii 0510k); Jlamumarckoe MeaHO- MOJTHOJEHOBOE, XbIpMaHIIap-
ckoe, bammeioenbekoe, [laxkepamckoe, u ["a3pIXaHIMHCKOE 30710TO-METHO-
KOJUYEJaHHbIE U TOJUMETAJUIMUECKHE MPOSBICHUS, COOTBETCTBYIOIIHE K
nepecedeHuto Jlanupar-I'a3pIXaHIMHCKOIO MONEPEYHOro MOMHATHS ¢ ['a-
tapnami-Kapaxauckum, banuibioensckum U ["a3pixanibl-ATKaKEHACKAM
AHTUKJIMHATLHBIM MTOJTHATHSMHU O0IICKAaBKA3CKOTO MPOCTHPAHUSI.

K Hacrosiemy BpeMeHU B perroHe ycranoBieHo 6omnee 30 3010TOCO-
JepKaIIUX KOMIUICKCHBIX M COOCTBEHHO 30JIOTOPYIHBIX MECTOPOKIACHHIA,
MHOTOYHCJICHHBIE TPOSBICHUS W TOYKH MUHepaiu3anuu. | naBHeimmMu
TUIIAMH 30JIOTOPYAHOTO OPYACHEHHS paccMaTpUBAEMOU TEPPUTOPUU SIBIISI-
I0TCS KOJIYETaHHbIE MECTOPOKIEHUS Manieo0CTpoBOAYKHBIX cucteM (Co-
mxuto-Kapabaxckas u Kadanckast 30HbI), acconmupyomue ¢ auddepeH-
[IMPOBAHHBIMH 0a3albT-aHIe3UT-PUOTUTOBBIN (popmanueli mo3aHero Oaitoca
(30o;0TOCOIEpIKALIIE CepHOKOMUeaHHble-HYuparaepecu, Toranaibl; MeIHO-
komuenanuble - Kegabek, Anasepast, [llamnyr; konueqaHHO-OTUMETAITH-
yeckue - HoBo-I'openoBka, AxTana; ) KHWJIbHbIE MEAHO-IIUHKOBBIE C 30JI0TOM-
Kadanckoe u monmuMeranindeckue ¢ 30JI0TOM U cepedpomM-MexmaHUH-
CKO€). AHAJIOTOM YIOMSIHYTBIX MECTOPOXKICHUH SBIISTFOTCS MECTOPOKICHUS
tuna Kypoko B SnoHun. T MECTOPOXKACHUS NPUYPOUEHBI K PETUOHY 3€-
JIEHBIX TY(POB MHOLIEHOBOTO Mporuda, 3aj105KeHHOr0 Ha Majie030MCKOM JHC-
JOLIMPOBAaHHOM OCHOBAaHMM Ha BHYTPEHHUX Jyrax (KOI4YeIaHHBIE MECTOPO-
xaeHust ManokaBka3ckoro uin tumna Kypoko).

XapakTepHbl Tak)Ke MOJMMHUHEPAIbHBIE TUIBI C PAaCIpPOCTPAHEHUEM
cyabGUI0B U Cylb(ocoseil cBUHIA U UHKA. OTMEUYaloTCs MECTOPOXKICHUS
(3om, Merpan3op) ¢ CyLeCTBEHHO TEJULypUIHOW MuHepanusauued. Heko-
TOpbIE M3 paccMaTpUBaeMbIX 00BEKTOB pazpabateiBatoTcs (301, Kemalek,
Yosaap, Magneynu u ap.), 1100 BoBiedeHbI B pa3paboTky (Bexnamu, Kbi-
3p110yar, Komkapuaii u nip.). Mexay TeM, MHOTHE MECTOPOKICHHUS U TIPO-
SIBIIGHUSI 30JI0Ta OLICHEHBI JIUIIb MPEABAPUTEIHHO, TUOO TOIBKO OMOUCKO-
BaHbl, a LENbIA psAd MEPCIEeKTHBHBIX IUIOIMIAJEH KIET OMOUCKOBAHUS U
OLIEHKH.

Pa3nooOpasue 00CTaHOBOK JIOKaIW3aIlMK MECTOPOXKIeHH Maioro
KaBkaza ckopee yka3bpIBalOT Ha CBS3b 30JO0TOPYJHOM MHUHEpaNIM3alUU C
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BYJIKQHO-TUTYTOHUYECKUMHU acCOLMAIMSIMHU ONpeaeseHHOro Bo3pacrta. Ko-
MarMarngyHOCTh BEPXHEOANOCCKUX KBApLEBBIX IUIArHONOPPUPOB U IUIATHO-
rpaauToB otMedaroT P.H.AGxynnaes [27], B.M.Anues [26], T.I'.I'amxues u
ap. [9]. Tlox komMarMaTUYHBIME MMOHUMAIOT MOPOJIBI, 00Opa30BaHHBIE B pe-
3yJbTaTe NEATEILHOCTH OJTHOM, 00IIel poroHadaibHOW Marmel [45]. byny-
Y1 KOMarMataMi BepxXHe0alOCCKUX BYJIKAHUTOB 0a3abT-aH/IE3UT- TUIArHo-
pUONTUTOBOM (hOpMallny, MIIATHOTPAHUTHI MPOPBIBAIOT OTIIOKEHUs (Popma-
[IUH, TPUYPOUYUBASICH MPOCTPAHCTBEHHO K KHUCIBIM auddepenunaram, co-
CTaBJISISI COBMECTHO C HUMU €IMHYIO BYJIKAHO-TUTYTOHUYECKYIO aCCOIUAIUIO
Comxuto-Kapabaxckoil MeTalsIoreHM4ecKor 30HBL. Takoe COmpsoKeHHe B
MIPOCTPAHCTBE U BPEMEHH, a TaKXKe TOXIECTBO METPOrpapuueckoro cocra-
Ba, MPUCYILIET0 BCEM WIEHAM KOMAarMaTHYHON CEpHM, yKa3blBalOT Ha MX
reHeTudyeckyr Ommsocth. [loznHebaliocckue BylKaHOTEHHBIE 00pa3OBaHUs
MPUHUMAIOT y4acTHE B CTPOCHHMH OTAENbHBIX cTpYKTYp Comxuro-Kapabax-
CKOM 30HBI U SIBJISIIOTCSI OCHOBHBIMHU PYAOBMEIIAIOUIUMHU MOPOJAMH SHJO0-
TEHHBIX MECTOPOXKJIEHUH, 0COOEHHO KOJYEIaHHBIX, KOTOpbIE MapareHeTH-
YEeCKU CBS3aHBl C PAa3NUYHBIMU (DalUsIMHU Kak BYJKaHOTE€HHBIX, TaK M IUIa-
THOTPaHUTHBIX (popManuii. KomMarMaTuyHbIMU SBISIOTCS TAK)XKE BYJIKaHO-
reHbl 0a3anbT-aHIe3UT-AAIUTOBON (hOpMallUU MO3THEIOPCKO-PAHHEMEIOBO-
IO BPEMEHH C OJIHOBO3PACTHBIMU MHTPY3UBaMH Iab0OpO-IHOPUT-TPAHOINO-
puTOBOHM (popmanmu, MPeaONpPeNeIUBIIYI0 MapareHHyI CBA3b U BO3MOXK-
HOCTh CYILIECTBOBAHUS BYJKAHO-IUIyTOHHYECKOW accouuauuu. HexoTtopsie
UCCIIEIOBATENId BO3PACT MHTPY3MBOB CUHTAIOT HEOKOMCKHUMHU, MOCKOJIBKY
OHU TPOPHIBAIOT KUMEPHUIKCKHE OTJIOXKEHUS, OKa3blBasi HA HUX KOHTAKTO-
Boe Bo3zeiicTBue. HeoOXoAMMO OTMETUTh, YTO HMHTPY3UBBI 3aBEPILAIOT
MO3HEIOPCKUIA MarMaTUYECKUM LUK U MO3TOMY HECKOJBKO MOJIOKE BYJI-
KaHOTEHHBIX ITOPOJI, HO HE HACTOJIbKO, 4YTOOBI OTHOCUTh UX K HeokoMy. Orm-
peneneHusi abCOMOTHOTO BO3pacTa TPAHUTOUIOB |27| TakKe MOKa3bIBAIOT
UX NO3/HE-BEPXHEIOPCKU Bo3pacT. [lapareneTnuecku ¢ 3Toi acconnanuen
CBsI3aHBI MECTOpOXKACHHS kenesa ([amkecan), kobanera ([lamkecan - ce-
Bep), Meau, cBUHIA U nuHKa (Mexwmana, ["apagar, Xapxap), amomunus (3a-
INIMK) U JIp. YCTaHaBIMBAETCS TaKKe KOMAarMaTHYHOCTb MO3THE30LEH-O0JIH-
TOLICHOBOTO KOMIUIEKCA aHJIe3UTOBOM (popMaluu ¢ MHTpy3UBaMu rabopo-
MOHIIOHUT-TUOPUTOBBINA popmaru. CTaHOBJIEHHE UHTPY3UBHOTO KOMILIEK-
ca MpoXoauiIo 0e3 MpsAMOil CBSA3U € BYJIKAHU3MOM, JIMIIb B PEIKUX CIIydasx
MOKHO HaOII0aTh HEMOCPEICTBEHHBIN Mepexo CyOBYJIKaHUYECKUX Tell B
¢ dy3uBHYIO (annio. Acconmanus xapakTepHa Juist MucxaHo-3aHresyp-
CKOM, Apa3cKoil 1, YaCTUYHO, [ eliua-AKEpUHCKON METATIOTEHUYECKUX 30H.

Paznoo0Opa3Hbie MUHEpaJIbHBIE aCCOIMALINN MOIUOAeH-MeTHO-TTOphU-
poBoii dopmaruu MucxaHo-3aHTe3ypCKON 30HBI XapaKTEPU3YIOT pasiiny-
HbIe TIyOMHHBIE YPOBHHM OpyAeHeHHs. MecTtopoxxaeHus (Gopmarnus npen-
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craBiieHbl Kakapanckum, Ilaparayaiickum, JlanuparckuM v ApyruMua Me-
cTopoxacHusIMA. K camMoCTOSTENbHBIM CTaausiM (opManud OTHOCAT [9]
MeIHO-MONUOIeH-BoNIb(ppaMoByt0 acconnanuio Koui3bul- YaHTBULTBIHCKOTO
PYIOMPOSIBICHUSI W KBapIl-CEPULIUT-TAJICHUTOBYIO, TPOSBISIOMIAsICS Ha
MHOTHX Y4acTKax.

B T'eliua-AKepUHCKOI 30HE CHIINT-Ara0a30Bast GopMaIis MeJI0BOTO
MarmaTtu3ma HaxOoJUTCS B CJIOKHBIX B3aMMOOTHOIICHHSIX C JTMH3000pa3HbI-
MU TUTACTUHAMH W HENPABUIBHBIMH, YITHHEHHON (DOPMBI TIEPUOTUTOBBIMU
n TabOpOMJIHBIMA MacCHBaMH, OO0Opa3yroIUMU Tab0pO-NepUIOTUTOBYIO
dopmanmto. Crimnut-guaba3oBasi U CONPsDKCHHAsT ¢ HEeWl rabOpo-mepuso-
TUTOBas (hopMaluu 00pa3yrOT €AUHBIN MPOTSKEHHBIH OPHOIUTOBBIN MOsC
Manoro KaBkasa, B npezenax KOTOpPOro U3BECTHbI XPOMHUTOBBIE U acOecTo-
BbI€ MECTOPOXKICHHUSI, TPOSIBIICHUSI CUJIMKATHBIX HUKEJIEBBIX PY[l, HATOXKEH-
HBIE MECTOPOXKJICHUSI 30JI0THIX U PTYTHO-CYPBbMSHBIX PYI.

Kax BuaHO, ouTH BCE MPOMBILIUIEHHBIE MECTOPOKICHHUS 30JI0Ta, Aa U
apyrux MetauioB Manoro KaBkasza, 0OHapyXWBalOT OTYETIIMBYIO MPO-
CTPAHCTBEHHO-BPEMEHHYIO CBSI3b C BYJIKAHO-IUTYyTOHUYECKHMH accollua-
[IUSMU, TIPEJICTABJISIONIAE COO0W COBOKYITHOCTh MHTPY3UBHBIX U 3 y3HB-
HBIX (panmii. XapakTepHO IMIHUPOKOE PA3BUTHE MAJBIX MOP(UPOBBIX UHTPY-
3UBOB, KOTOPBIE Hallleé BCETO HEMOCPEACTBEHHO MPEAIIECTBYIOT OpYyACHE-
HUIO, KaK M JalKOBbIe TeJa, MPEACTaBISIONIUE COOOM MOCIEeTHUE HHTPY-
3UBHBIE PUTMBI BO BCEX PYJOHOCHBIX MarMaTHYEeCKUX accoruanusix. [laiku
U Jpyrye Majible HHTPY3UH, HabmoJaemMble B OJIM3MOBEPXHOCTHON 30HE, TO-
BHJIUMOMY, SIBIISIFOTCS antou3amMu, OTXO/ISIIIIUMHE OT 00Jiee KPYITHBIX Marma-
TUYECKUX TeJ, 3aJIETaloIIUX Ha JOCTaTOUYHO OO0JbIIoi riryoune [29].

CBsi3b 30J10TOT0 Opy/JdeHeHHMsl Pa3jJIUYHbLIX THIOB ¢ MarMaTuye-
CKMMM HCTOYHHUKAMH

B ocHoBy mpencTaBieHus 0 mapareHETUYECKON CBS3M 30JI0TOPYIHBIX
MECTOPOKIEHUI ¢ GopMalreil KUCIBIX U CPETHUX MHTPY3UBOB, KUCIBIX U
cpenaux 3 Py3uBOB 1 30H pa3BUTHUS O(HUOIUTOB MOJOKEHA YCTAHOBJICHHAS
Ha MHOTUX MecTopoxaeHusix Manoro KaBkaza mpocTpaHcTBeHHas, CTPYK-
TypHasi ¥ BO3pACTHAs CBSA3b 3TUX 00Pa30BAHUIN C OPYJCHEHUEM.

Pyonvie ¢opmayuu, ceazanmvie ¢ yrempaocnosuvimu nopooamu. K
ATOW TPYIIIE OTHOCSTCS COOCTBEHHO MarMaTHYECKUE MECTOPOKICHUS XPO-
MUTA, MJATUHOUAOB ['eliua- AKEpUHCKON METaNIOreHU4eCcKoil 30HbI. Xpo-
MUTOBBIE MECTOPOKIEHHUS MO pa3MepaM OTHOCSTCS K HEOOJBIIMM, OJHAKO
pyasl BeicokokauecTBeHHble (I'eiinapa, Unsk, [Hopmxka u ap.).

C oduonuTamu TakxKe CBA3aHbI MECTOPOKICHHSI MarHe3UajabHOTO Chl-
pbs (acOecT, TambK, MAarHE3UT, BEPMUKYIIUT), KOP BBIBETPUBAHUS YIbTPAOC-
HOBHBIX MOPOJ C CHJIMKATHBIMH HUKEJIEBbIMU pynamu u np. Hauboinee
KPYIHBIE MACCHUBBI 3TUX MOPOJ MPUYPOUYEHBI K OCEBBIM YaCTAM AHTHUKIHU-
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HaJIbHBIX CTPYKTYp OOIIEKAaBKA3CKOTO HapylleHus. BHelpeHne TpeTHUHbIX
MaJbIX UHTPY3UBOB COOTBETCTBYET y3JIaM IE€pPECEeUeHUs MOJHITHN aHTHU-
KaBKa3CKOT'O HAINpaBIIEHUSI C CEBEpO-3aMaJHbIMH CTPYKTYpaMH OOIIEKaB-
Ka3CKOTo MpocTupanus. Hamuune Maibix MHTPY3MBOB O0YCIIOBHIIO CBOEOO-
pa3HyI0 METAJJIOTEHUIO 3TOW 00JIaCTH, OIpeaessIoeiics MpUCyTCTBUEM
HaJIOKEHHOW MUHEPAIN3aluy 30JI0Ta, PTYTH U CYPbMBI.

Pyousie popmayuu, ceszanmnvie ¢ ocnosHviMu nopooamu. Taxast CBSI3b
YCTAHABIIMBAETCS ISl MECTOPOXKACHUN TOOPOTEHHOI'O THUIIA U XapaKTepU3y-
eT (hopMaluio CKapHOBO-KENE30PYAHBIX MECTOpOKIeHUI JlamkecaHckoro
pyaHOTO paiioHa. PymaHbIe 3aJIeKu acCOMUPYIOT ¢ (arusiMi OCHOBHBIX H3-
BEpXKEHHBIX Mopoa-rabopo-auopuramu [30]. He uckmimrouaercs, mpasma, 3a-
MMCTBOBaHME HEKOTOPBIX METAJUIOB, B TOM YHCIIE XKeje3a U3 BMEUIatoIInX
MOPO/I B MPOILIECCe CTAHOBICHUS MHTPY3UBHBIX TeJl, COIIPOBOXKIABIIEHCS aK-
TUBHOM JEATETHLHOCTHI0 MEXMOpPOBbIX pacTBopoB (I.Kopxkuuckuii, 1954).
KocBeHHO Ha 3TO yKa3bIBaeT LIMPOKOE PACHpPOCTPAHEHHUE MarHETUTOBBIX
IIECYAaHUKOB B BYJIKAHOT€HHOW ToJe ropsl Manoro Kaskasa, cnararorei
KpBUIbsl CHHKIIMHANBHOM cKiIanku Jlamkecanckoro mectopoxaenus (J.baii-
pamanm6Oeim, 1959). O0oramieHbl >KeIe30M W MEJIOBBIC BYJIKaHOTCHHEIC
otnoxxeHus /[3amckoro mecropoxnaenus [31]. Conepxanue 3010Ta B pygax
xKeleza u kobanpTa JlalkecaHCKOro MECTOPOXKIEHUS HU3ZKOE.

Pyonvie ghopmayuu, ceazannvie ¢ werouHviMu U Wea104HO-0CHOBHLIMU
U Y1empaocHo8HbiMuU nopooamu. Xapaktepusl st ['opuoro Tamerma. OT-
MEYaroTCsl pefKre MposBICHUS peaKko3eMenbHbIX aeMeHToB (Nb, Ta u np.),
CBSI3aHHBIX C ILEJIOYHBIMU YJIBTPAOCHOBHBIMU MOPOAAMH, MEIHAS MUHEpa-
nu3anus B CTPATU(GOPMHOTO THUMA MPOSBICHUSX B MECYAHO-aJIEBPOIHUTO-
TJIMHUCTBIX 00Pa30BaHMUSIX BEPXHETO 30LEHA. 37ECh e B MOUIHBIX TOJIIAX
0a3aJbHBIX KOHTJIOMEPATOB B OCHOBAHUU BYJIKaHOT€HHOTO HI)KHE-CPEIHETO
H01I€HA BBISIBIIEHO 30JI0TO, B aJUIIOBUSX PEK MHUPOI-CIYTHUK aliMasa, a Tak-
KE MyacCaHUT, KOPYH]I U Jp., YTO TaKKE MOKHO OOBSICHUTH MEPBUYHBIMU
CTPYKTYPHBIMH OCOOEHHOCTSIMU OCHOBHBIX 3JIEMEHTOB pPU(PTOreHHON
cTpykTypsl ['opHOro Tamneimia.

Pyonvie ¢popmayuu, ceazannvie co cpeonumu u KUCIbIMU NOPOOAMU.
ITaparenernueckas CBA3b 30JI0TOr0 OPYIAEHEHHUS CO CPEIHUMHU UM YMEPEHHO
KHUCJIBIMH TIOPOJIaMU TPAHUTOUJTHOTO COCTaBa, YCTAHOBJIEHHAs Ha MHOTHX
MmectopoxaeHusax Mamoro Kakasza, o0ycioBieHa NpPOCTPAaHCTBEHHOI,
CTPYKTYPHOM M BO3PACTHOM CBSI3bIO0 ATHX 00pa30BaHHM C OPYJACHEHHEM. Xa-
pakTepHast JUisl 30JI0TOPYAHBIX MECTOPOKICHUN MOBBIIIEHHAS! OCHOBHOCTH
IPaHUTOMIOB, TIPOU3BOJHBIX OCHOBHOM Marmbl, UMEET NMPUUYMHHYIO CBS3b C
00pa3oBaHUEM U JUTUTEIBHON TEKTOHMUECKOW aKTUBHOCTHIO TTYOUHHBIX pa3-
JoMoB [16]. DT MarmaTuueckue 0Opa3oBaHUs M THAPOTEPMAIbHAS MUHEPa-
TU3AIHsl UMEIOT OOIIUI HCTOYHHK, YTO COMMKAET UX BO BpEMEHHU.
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3o50TOreHepupyroias pojib KOHKPETHBIX MarMaTH4eCKUX KOMIUIEK-
COB TPAaHUTOUIHOTO psijia yCTAaHABIMBACTCS HA OCHOBAHWHU aCCOLMAINH B
IIPOCTPAHCTBE MECTOPOXKJIEHUH ¢ MHTPY3UBHBIMH MacCHBaMH, MPUYPOUYCH-
HOCTH T€X WM JIPYTUX K OJHHM M TE€M XK€ CTPYKTYPHO-(OPMALMOHHBIM 30-
HaM, OJIHOBO3PACTHOCTBIO MarMaTHYECKUX MOPOJ U 30J0TOPYIHBIX MECTO-
POX/IEHUH, HATMYMEM aHAJIOTUYHBIX MUHEPAJIOB U 3JIEMEHTOB- NPUMeEceil B
COCTaBe PyA M MOPOJ, SBJICHUNA 30HAIBHOIO PACIIOJIOKEHHsS] PYAHBIX KOH-
HEHTpalnid, HepeIKO Ha0INltoJaeMble BOKPYI MHTPY3HH B 30HE OJIM3KOTO
HK30KOHTAKTa WJIM B HUX CAMHUX M MPOSAJIEHHUE FOPU30HTAIBLHON 30HAJIBHO-
CTH MUHEPAJIbHBIX ITapareHe31uCOB OTHOCUTENFHO MacCHBOB.

Bosiee 6mu3Kkas NpoCTpaHCTBEHHAs CBSA3b 30JI0TOPYAHOIO OpYICHEHUs
YCTAQHABJIMBACTCSI C MAIBIMH TOPQHUPOBBIMU UHTPY3USIMU M JallKaMu Iia-
ruorpanutoBoit ¢opmanuu (Kapanar-Xapxapckas rpynna). Haubonee xe
TECHast MPOCTPAHCTBEHHAs U OJIM3Kas 110 BPEMEHH CBSI3b ATUX MECTOPOXKIE-
HUIl yCTaHaBIMBAaeTCs C MO3JAHUMHU JalKaMU M IITOKAaMHM HMHTPY3UBHBIX
maccuBoB (TyrxyHckoe, Mexmanunckoe, [lanunarckoe, Merpu-Opay0an-
CKOE).

Pyousie gopmayuu, ceazanmvie ¢ cyo8yIKAHUUECKUMU NOPOOAMU.
TecHass MPOCTPAHCTBEHHAss M BPEMEHHAs CBsI3b C MarMaTMYECKUMH IMOpPO-
JaM{ BBISABISIETCS Ui MECTOPOKICHHH, 3aJIETAIONINX CPEAN BYJIKAaHUTOB,
0COOEHHO B KEpJIOBBIX ammaparax 3THUX BYJIKaHOCTPYKTYp. Jlomyckaercs
[16], yTO B 3THX cIy4yasX HEMOCPEACTBEHHBIM MCTOYHHUKOM 30JI0TOW MHUHE-
panu3alum, Kak U pacTBOPOB, CIYKWIM INTyOMHHBIE MarMaTU4ecKue oyaru
TeX K€ CAMUX BYJIKAaHHMYECKHX KOMIUIEKCOB. DTOT THUI OCOOEHHO XapaKTe-
peH Ui KoyenaHHbIX MecTopoxxaeHnii Comxuto-Kapabaxckoil 3oup1 Ma-
noro KaBkasa, KOTOpble MOTYT ObITh COIIOCTAaBUMBIMU C 3apyO€KHBIMU Me-
CTOPOXKJICHUSMHU, paCCMAaTPUBAIOLINECS B FTEHETUYECKOM CBSA3U C CyOBYJIKa-
HUYEeCKUMH Tenamu kucibix nopox (Bect-llacra-Kayntu, bymn-Xwumn, Ka-
mudopuus, CIIA (Y.P.Albers, Y.F.Robertson); Kypocasa, fAnonus; Geo-
logy of Kuroko deposits, 1974). Komuenanusie pyast Manoro Kaskasa ¢op-
MHUPOBAIUCH B OCTPOBOJYKHOM T'€0JMHAMUYECKOM PEXHME B MPOCTPAHCT-
BEHHOW W TMapareHHOH CBS3HM C BYJIKAHO-TUTYTOHHYECKUMH aCCOLHUAIMSIMA
CpeaHel 1opbl U BepxHero mena. HTpy3uBHBIE KOMarmarbl CyOBYJIKaHOB
CIIaraloT OTHOCUTEIHHO M30JMPOBAHHBIE MACCHBBI, KOHTPOJIUPYSICH CHCTE-
MaMH KOJIBLIEBBIX M JIMHEHHBIX HapyleHuil. Bce npyrue mectopoxaeHus
OJIMDKHEro 3apy0exbsi OTHOCATCS K HUKHE-CPEHENaneo30t0, pyAbl UX B TOH
WIA MHOM cTereHn MeTaMop(hu3oBaHbl 3 (y3UBHBIM BYJIKaHU3MOM, B Ya-
CTHOCTH C CyOBYJIKaHMUYECKOU ero (ammeil. Pynbl JoKann30BaHbl B BYJIKa-
HUYECKUX JKepjlaX WM B TECHOM CBSI3M C HUMHM, IMPOSBICHUS IMPOLECCOB
BYJIKAaHU3Ma U PYyA00Opa30BaHUS CUHXPOHHBI; XAPaKTEPHbl MHOTOKOMIIO-
HEHTHOCTb OpYJCHEHHs, TEJIECKOIUPOBAHHOCTb, OOMIIBHOE Pa3BUTHE KOJ-
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J0MOp(HBIX 00pa30BaHUM, KOHLEHTPUYECKAsh 30HAIBHOCTb BOKPYI' BYJIKa-
HUYecKuX HeHTpoB U T.1. [37]. Ilupoko pa3BUTHl NPONWINTHI CTaIUU KH-
CJIIOTHOTO BBIIIEIAYMBAHNUSI U BTOPUYHBIX KBapuUUTHL. OpylneHEHHE Ipen-
CTaBJICHO AMHUTE€HETUYECKUMH 3alie)kaMM (YacTO COIJIACHBIMU C BMeEUIalo-
IIMMHU [IOPOJaMHM) IIaCTOOOpa3HbIX U JIMH30BUIHBIX TEJN, FHE3/1aMU B TeC-
HOW acCOIMaliU B MPOCTPAHCTBE C CYOBYIKAHUYECKHUMHU PUOIUTAMHU, PUO-
JUT-IophHUpamMu, JalUTaMH U JPYTUMHM aHAJIOTUYHBIMM MTOPOJIAMH, OTIIH-
YaloIIMecs MOBBIILIEHHBIM COJEP)KaHWEM HaTpus. ['JTaBHBIMM MHHEpallaMu
pPYyd SBISIOTCS NMUPUT, XaJIbKONUPUT, caneput, KBapl, WHOrAa Oaputr u
rajeHuT. BcTpeuaroTcss MeTacoMaTH4ecKue NUPUTHU3MPOBAHHBIE PYIHBIE
Tena. B pynax oTmedaroTcsi MOBBIIIEHHOE COZEp:KaHUE 30JI0Ta M cepedpa,
MPUCYTCTBYIOT cepedpocosepikaliee 30J0TO, TEJUTYPUCTBIE €r0o COCIHHEe-
HUS. AccollMalus PyAHBIX TN C BBIXOJaMHU CyOBYJIKaHUYECKUX MOPOJ CBU-
JETENILCTBYET O IOYTH OJAHOBPEMEHHOM, C HEKOTOPBIM, 3ama3/bIBAaHHEM
¢dopmupoBanuu. Konuenannsie 3anexu Maoro KaBkasza BoO MHOrOM cXoj-
HBI C KOJYEJTAaHHBIMU MeCTOpOoXaeHussMu SAnonun [39], KOTOpblie XOPOIIO
M3y4YeHbl B 00JIACTH Pa3BUTHS 3€JI€HBIX TY(OB MUOIIECHA.

Pyonvie ¢opmayuu, xapaxmepusyrowuecs omcymcmeuem GUOUMOU
CBA3U C MASMAMUYECKUMU NOpooamu (ghopmayuu amazmamoeenHou epyn-
not). OMTHOW M3 BaXKHBIX OCOOCHHOCTEH ATHX (hopMaruii sSBIIETCs TO, YTO
OHH, KaK MpaBUJIO, IPSMON CBSI3U C KOHKPETHBIMU MarMaTH4ecKMMHU o0pa-
30BaHUSMU HE OOHapyXHuBaroT. MecTopoxaeHus (popMalud B OCHOBHOM
IIPEICTaBJIEHbI IOCTOPOT€HHBIMH THAPOTEPMAIbHBIMU CPEHE- U HU3KOTEM-
nepatypHbIMH 00pa3zoBaHusMU. Hamboree BEpOSITHBIM MPOTOTUIIOM IOC-
JeHUX SBISIOTCS PTYTHO-CypbMsiHble MecTopoxaeHus (B.Kysneros,
B.®enopuyk, H.JlemunoBa u ap.), KOTOpbI€ KOHLIEHTPUPYIOTCSI B OCHOBHOM
B IIpefienax MPOTSKEHHBIX METAJUIOTEHMUYECKUX 30H WM nosicoB. Eciu B
npenenax ['eifiua-AxkepuHCKON 30HBI MIYOMHHBIX Pa3joMOB C rumepbasura-
MU PTYTHas MUHEpaIW3aldsg MMEET MOYTH OBCEMECTHOE PacCIpOCTpaHe-
Hue, To B Comxuro-Kapabaxckoil oHa NposiBjeHa Ha JOKAJIbHBIX y4acTKax,
IJIaBHBIM 00pa3oM, MO CEBEPO-BOCTOUHOMY OOpamiIeHHIO 30HBL. PryTHas
MHHEpaIu3alus pa3BuTa Takxke Ha rore Manoro KaBkasa B npenenax Apas-
CKOM 30HBI, 00pa3ys Ha OT/AEIbHBIX yYaCTKaX MMOBBIIICHHbIE KOHIICHTPALIUH.

B 3aBucHMOCTH OT METaJJIOTEHUYECKON Clieluanu3aliil peruoHalb-
HBIX CTPYKTYpP PTYTHBIE MPOSIBICHUS ACCOLUHUPYIOTCS C IIUPOKUM HAOOPOM
MECTOPOXKIACHUIU. YCTAaHOBJIEHA TECHAas CBSI3b PTYTHOM PYJIOHOCHOCTU HE
TOJIBKO C €€ ONMKaWIMMHU FeHETUYECKUMHU CIYTHUKAMH — MBIIIBSKOM H
CYPbMOIi, C KOTOPBIMH OHA 00pa3zyeT KOMIIJIEKCHbIE MECTOPOXKJICHHS, HO U
C MECTOPOXKACHUSAMH OJaropoJHBIX METAJJIOB, MOJMMETAIJIOB, PYA KOJIde-
JTAHHOM (hopMaIyy, a TaKKe MEAHBIX U METHO-MOINOACHOBBIX PY/I.

[lo MuHEpamoOruyeckuM accouuanusM MECTOPOXKIEHUSI PTYTHO-
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CYpbMSIHOM (opMaluu MoJpa3eiaioTcsl Ha JBa THMA: COOCTBEHHO PTYT-
HbIE, MOHOMETAJILHBIE U CYPbMSHO-PTYTHBIE. K MOHOMETaIbHBIM PTYTHBIM
otHocstes LlopOynarckoe, ArkanHckoe, Hap3anauHckoe U Ip., MUHEpaIb-
HBI COCTaB KOTOPBIX OINPEAEISETCS TIaBHBIM 00pa3oM MPUCYTCTBUEM KH-
HOBapH, KBapla M KajiblUTa. BTOpoCTeNeHHYIO pOJIb UTPAOT METAllMHHA-
0apuT, MUPHT, XATBKOTHPUT, 30710TO. I CypbMSIHO-PTYTHBIX MECTOPOXK-
nenuii (JIeBuaiickoe, 3amamHo-JIeBckoe u Jp.) XapaKTepHbl KHHOBAapb, aH-
TUMOHHT, B YUCJIE BTOPOCTEIIEHHBIX METAIIMHHAOAPUT, CTHOUKOHUT, BaJICH-
TUHUT, peayibrap, Nuput. M3 KWIbHBIX MUHEPAIOB PAa3BUTHI KBApIL, Kalb-
IIUT, TUKKUT B OuTyMbl. OHO HEOOIbIOe TIposiBlieHUe JIeBuaiickoro py -
Horo ot (Enusrenbckoe) — coOCTBEHHO CYphMSTHOE.

[TogaBnsromas 4acTe PTYTHBIX MecTopoxkiaeHud Mamnoro Kaskasa
CBSI3aHO C 0a3aJbTOMIHBIM MarmMaTU3MOM, C JESTEIbHOCTHIO TTYOMHHBIX,
MAHTUHHBIX UCTOYHHKOB IMOJKOPOBBIX O4YaroB. MarmaTuyecKkuii KOHTPOJIb
PTYTHOTO OPYIEHEHHUs MPAKTUYECKH OTCYTCTBYET, & COBMELIEHHWE MHOTUX
MPOSIBJICHUH PTYTH C 30HOM Pa3BUTHS CEPIICHTUHU3UPOBAHHBIX THIEpOa3n-
TOB CBUJETEIBCTBYET JHIIb O CTPYKTYPHOM KOHTPOJIE€ Pa3JIOMHBIX CTPYK-
TYp, OCYHIECTBISIOMIUX CBSI3h C MOJKOPOBBIMU YPOBHSIMU MarMaTHYECKUX
pacIuiaBoB.

MecTtopoxaeHusi pTyTH THAPOTEPMAIbHbIC, HU3KOTEMIIEPAaTypHbIE, O
4eM CBUAETEILCTBYET JopMa U COCTaB PYIAHBIX TEI, XapaKTepHBIE TS TH -
poTepMaNIbHOTO TeHe3uca. Ecinu npuHsITh BO BHUMaHUE XapakTep BMEIIato-
IUX MOPOJ, CIEAYEeT CYUTaTh, UTO BCE OHHU, BEPOSTHEE BCETO, CBS3AHBI C
HMCTOYHHKOM OJIHOTO TNIYOMHHOTO MarMaTH4eCcKoro ovara.

MecTtopoxaeHuss KHHOBapH colep:kKaT U JpYrue MeTauIMuecKue MHU-
HepaJyibl, HAOIIOAACTCS TIEPEXOJ] B CYpbMSIHBIE U MBIIIBIKOBBIC PYJbI, Ha-
OmojaeTCsl TeCHasi CBS3b C 30JI0TOM (30JI0TO-pTyTHBIE pyasl). [locnennee
dbopmupyeTcs 3a CUeT MEePEOTIOKEHUS PYIHOTO BEIIECTBA, KOTOPHIM 000-
raiieHbl TOPO/Ibl, 3aJeTa0Ue B HEMOCPEICTBEHHOW OIM30CTH OT ITUX Me-
CTOPOKICHUH.
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KiCiK QAFQAZIN QIZIL YATAQLARININ TiPiIKLOSDIRiLMOSI,
FILiZLOSMONIN MAQMATIZMLO 9LAQOSI

S.F.ABDULLAYEVA
XULASO

Yataqlarin tipiklosdirilmosi geotektonik movqeyo vo Kigik Qafqazin geoloji quru-
lusunun xiisusiyyatlorine vo inkisaf tarixine, eloco do qizil torkibli sonaye filizli birlos-
molorin xiisusiyyastlorine vo iistlinliik togkil edon torkibino gore forglonon metallogenik zo-
nalara hesablanan rayonlasdirilmasina asaslanir. Alpgabagi 6ziiliin strukturunda ilkin suben
vo kondalon (anti-qafqaz) qirilmalarin rolu, yuxart struktur mortobonin alt mortobadon va-
risliyi, qizil filizi rayonlart vo dilyilinlerinin qeyd olunan qirilmalarin kesismasinde qov-
saqlarin konsentrasiyasi sistemlori, kompleks qizil vo moxsusi qizil yataqlarinimn, onlarin
miioyyon yagda olan vulkano-plutonik assosiasiyalarla alaqosi, vulkanogen vo intruziv bir-
logsmoalorin komaqmatikliyi arasdirthir. Qizil filizi yataqlarinin turs vo orta torkibli intru-
zivlorla, turs vo orta torkibli vulkanik siixurlarla, ofiolitlorin inkisaf etdiyi zonalarin para-
genetik olaqasi irsi xarakterizo olunur.

Acar sozlor: Kicik Qafqaz, tipiklosdirmo, minerallagma, qizil, yataq, blok mohdu-
diyyati, 6zil, cat, antiqafqaz (kondslon), struktur morhoalasi

TYPIFICATION OF GOLD DEPOSITS IN THE LESSER CAUCASUS,
CONNECTION OF MINERALIZATION WITH MAGMATISM

Sh.F.ABDULLAEVA
SUMMARY

The main features of the typification are based on the geotectonic position and
zoning with the division of the Lesser Caucasus into metallogenic zones, differing in the
features of the geological structure and history of development, as well as the charac-
teristics of gold-bearing formations and the dominant composition of industrial ores.

The article examines the role of primary sublatitudinal and transverse (Anticau-
casian) faults in the structure of the pre-Alpine basement, the inheritance of the upper
structural floor from the lower, the concentration of gold ore areas and nodes at the
intersection of the above-mentioned systems of disturbances, the mineral types of complex
gold-bearing and actual gold ore deposits, their connection with volcanic-plutonic asso-
ciations of a certain age, the comagmatism of volcanogenic and intrusive formations.

The paragenetic relationship of gold deposits with the formation of felsic and me-
dium intrusives, the formation of felsic and medium effusions and ophiolite development
zones is characterized.

Keywords: Small Caucasus, typification, mineralization, gold, deposit, block
limitation, foundation, fault, Anticaucasian (transverse), structural stage.
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OCOBEHHOCTHU I'EOJIOI'HYECKOI'O CTPOEHUSA "
MOP®OJIOI'UA PYJHBIX TEJ ITAKAPJAPUHCKOI'O
30J10TO-CYJIb®UTHO-KBAPHEBOT'O MECTOPOXKIAEHUA
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ulker.kerimli.76@mail.ru

B cmamve paccmampusaemcs ceonocuueckas nosuyusi [laxsapoapuncrkozo 3010mo-
CYIb@PUOHO-KBaAPYE8020 Mecmopodicoenuss. Ommeuaemces, Ymo Ha Mecmopo’cOeHUU Bblde-
JIAOMCS PYOHBIE MeNd 08X MOPPDON02ULECKUX MUNOB: HCUTLHBLE 30HbI CUOPOMEPMATLHO-
UBMEHEHHBIX AHOe3UMoBbIX NopPupumos u ux mygoe (smopuunsvie Keapyumol) u NOJIOCA
30/10MOHOCHBIX Memacomamumos. JKunvHvle 30Hbl NPe0Ccmagienbl UHMeHCUBHO OK8APYO-
BAHHBIMU U KAOAUHUSUPOBAHHBIMU NOPOOAMU C OMOCTbHLIMU KEAPYEBIMU HCULAMU U
NPONCUTKAMU, HECYIYUMU NUPUM-XATbKONUPUMOBYIO MUHEPATU3ayuro. 3010moe opyoeHe-
Hue Hauboiee Yacmo 6Cmpeudaemcs 8 MemacoMamumax 602amulx Kapyem.

KamoueBbie ciioBa: BOHOTO-CyJ'IL(bI/I,I[HO-KBapI_[eBOC MECTOPOKACHUEC, KUJIBHBIC 30-
HbI, 30JIOTOHOCHBIC METACOMATHUTLI, MUPUT-XAJIbKOIIUPUTOBAA MUHEPATIN3ALUA

[akspraprHCKOE  30JI0TO-CYIb(PHUIHO-KBAPIIEBOE MECTOPOXKICHHE
HAXOJUTCS B IOro-3amagHoi yactu [Ibs30ammHcKkoro pyaHoro moss (puc.
1). MecropoxaeHue ObIJI0 U3BECTHO C JIPEBHUX BPEMEH W IKCILTyaTHPOBa-
JI0Ch KycTapHbIM criocoOoMm. [ToHbIHE 3/1€Ch COXPaHUIHNCh CTapbie BHIPAOOT-
KH. [’ €0JI0T0-CTPYKTYpHOE TIOJIOKEHHE MECTOPOKICHHUS OIPEIEIISIETCS pac-
MOJIOKEHUEM €r0o Ha CThIKE 3aHTe3ypcKoro ropct-nmogusatus ¢ OpayOan-
CKMM TMpOTHOOM, B HSK30KOHTAKTOBOH moioce (5-6xm) Merpu-OpayOan-
ckoro 6arosura [4].

B reonoruvyeckoM CTpPOSHUH MECTOPOXKICHUS MPHHUMAIOT YYacTHE
3¢ (Hy3UBHO-IMPOKITACTUIECKUE OOPA30BAHUS HIYKHETO 30I[eHA (aHIe3UTHI U
ux Ty(]sl), ciararolue ceepo-3amnanHoe nponomxenue Keram-Ksiskun-
CKOM aHTHKJIMHANMM ¢ nosnorumu yriiamu (10-25°) magenusi. CBoa CKIagku
pa3zbuT cyOmapaienbHbIMU U MEJIKHUMH Pa3HOOPUEHTHUPOBAHHBIMHU pa3-
PBIBHBIMU HapyLIEHUAMH IPEUMYIIECTBEHHO ceBepo-3anagHoro (310-
340°) npoctupanus ¢ nagaerarem Ha CB u KO3 mox yriom 60-70°.
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Ha roro-Bocroke k KsuisikmHCKOMY pas3iioMy HpUypoueHa HHTPY3Us
IUOPUT-TIOP(PHUPOB, MPOU3BOAHBIE anamesnuToBol (a3sr Merpu-Opnyban-
CKOro 6arosuTa.

[MaksiprapuHCKOE MECTOPOKIEHUE IPUYPOUEHO K 30HE pa3jioMa, pac-
nojoxkeHHoM B mpuoceBod yactu CB kpwuta Keram-Ksinsikunckoit aHTH-
KJIIMHAJIM ¥ TnpociieknuBaercst oT p.Ilpsa3uait no c.Ksnsku Ha 10ro-BocToke.
3ona umeet npoctupanue C3 320-340° ¢ magenueM Ha O3 Ha BcTpeuy K-
JSKMHCKOMY pa3jioMy U IpociekeHa Ha 3,5kM 1pu MouHocTH oT 1 10 40Mm.
Ona HanOoJjiee MHTEHCUBHO NPOSIBISETCS B IITyOOKO BpPE3aHHBIX YIIENbSAX
JIOJIMH OTJENBHBIX PEK, @ HA BO3BBIIIEHHBIX Y4aCTKaX HEPEIKO COBEPLIEHHO
ucuesaeT. Cy/s 10 pa3HHIIE BHICOTHBIX OTMETOK Ha COBPEMEHHOM 3PO3UOH-
HOM cpese, ri1younHa opyaenenus gocruraet 300-400 m [1, 3].

Ha IllaksprapMHCKOM MECTOPOXKIACHMM BBIJIEISIIOTCS PYIHBIE Tela
IBYX MOP(}OJIOrMUECKUX TUIIOB: KUJIbHBIE 30HBI THIPOTEPMAIIbHO-U3MEHEH-
HBIX aHJE3UTOBBIX MOP(UPUTOB U UX TY(HOB (BTOPUUHBIE KBAPLUTHI) U MO-
JI0ca 30JI0TOHOCHBIX MeTacoMaTuToB [2, 3].

OcHOBHOI 00beM pa3BeOYHbIX paboT ObUI CBSI3aH C U3YUYEHHEM CYO-
napajuiesIbHO PACIONOKEHHBIX TPeX pyAHbIX 30H C3 mpocTupaHus, Ha pac-
crosauu 20-40m apyr ot npyra. Ha BceM NpOTsSKEHMH 30HBI IPOCIIEKEHbI
KaHaBaMHM, OTJEJbHBIMU 1IyphaMu U pacuuCTKaMU, KOTOPbIE MPOXOMINCH
yepe3 60-80M BKpecT MpOCTHpaHMs PYIHBIX 30H. JIBe M3 HUX Ha TIyOMHY
BCKpBITHI B OJIHOM CEYEHMHM KOPOTKOMETpakHOM 1mTonapHel Nel (rop.
1754,7 M), KOTOpBIE B OTHENbHBIX Y3KMX MHTEpBajax OKa3ajJHCh MPOAYK-
THUBHBIMH Ha 30JI0TO€ OpYy/I€HEHUE.

K Hacrosimemy BpeMeHM MECTOPOXIEHHE BCKPBITO Ha TIIyOUHY
mronbHAMU NeNelO u 12 Ha ropuzontax 1725-1734m (B 60-100mM Huxe
JTHEBHOM MOBEPXHOCTH), Oy1arojapsi KOTOPHIM yJaJIOCh BBISIBUTH COBEPIIEHHO
HOBBIN THUI 30JIOTOTO OpPYJCHEHHUSI KaK HAa CaMOM MECTOPOXJIEHUH, TaK U B
npeaenax Opay6aackoro pyJHoro paioHa.

JKunvnvle 30Hbl IPENCTABICHBl HMHTEHCUBHO OKBApPILOBAHHBIMU U KO-
JMHU3UPOBAHHBIMU NTOPOJIAMH C OTAEIbHBIMHM KBAapLIEBBIMM JKWJIAMU U IIPO-
KHUJIKaMH, HECYIIMMHU HUPUT-XAIbKOMUPUTOBYI0 MUHepanu3auuio. Hmeror
ceBepo-3anannoe (320-340°) npoctupanue ¢ nageHueM nox yriaoM 60-80° Ha
oro-3amnaj. MOIIHOCTh OTIENBHBIX 30H BappupyeT B npeaenax 2,0-13,5m,
KOTOpBIE MECTAMU CIIMBASACH 00Pa3yIOT €MHYIO 30HY MOIIIHOCTBIO 10 20M.

Mopdosaoruuecku KUIbHbIE 30HBI CI0XKHBIE, 00pa3yl0T yacTble pas-
IYBbI, CYXKEHMsI U Pa3BETBIEHUS, KOHTPOJIUPYIOIIUECS MPEUMYIIECTBEHHO
ONUPAOIUMH TpelnHaMy. [1oBbIIIEHHBIE KOHIEHTPALUU 30J10Ta MPUYpPO-
YHMBAIOTCS K KBApPLEBBIM XKHUJIAM M MPOXKHIKaM, HanOoJee CUIIbHO TPEIUHO-
BaThIM M MUPUTU3UPOBAHHBIM PA3HOCTSAM OKBAPLOBAHHBIX MOPOI.

Pacripenienenue 1mosie3HbIX KOMIIOHEHTOB B HUX KpaliHe HEpaBHOMED-
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Hoe. CozeprkaHue 30JI0Ta KoiedseTcss oT «ci» a0 24r/T, cepedpa — ot 0,2
1o 50 r/t, megu — 10 0,3%. [1o comep’aHNO0 KOMIIOHEHTOB OTHOCHUTEIHHO
30JI0TOHOCHBIMHU Ha TOBEPXHOCTH SIBJISIOTCS JBE 30HBI, 00Ias MPOTSHKEH-
HOCTh KoTOophix 1200M. Ha roro-BocrouHoM otpeske (MexAy KaHaBamMHu
NoNe33 u 101) mpu mpoTsbkeHHOCTH 30H 450M M cpeaHel MOITHOCTH 2,6M
CpeIHee coJiepKaHue 30J10Ta U cepedpa COCTaBIsIeT COOTBETCTBEHHO 2,12 u
1,8r/T; Ha ceBepo-3amamHOM OTpe3ke (Mexay kanaBamu NeNel23 u 327)
npoTsKeHHOCTh — 700M, cpefHssi MOIHOCTL — 7,9M, cpeiHee colepiKaHne
3omo0ta — 1,34r/1, cepedbpa — 1,99r/T.

Jlnst M3y4eHus pyAHBIX 30H Ha TIyOMHY OypWIIMCh €IMHUYHBIE CKBa-
YKUHBI ¥ TIPOXOIMITUCH MTOJILHU ceBepo-BocTouHOTO (60-80°) HampaBieHUs.
Haubonee monmHo oHn m3ydeHsl Ha ropuzonTte mT. NelO (1724,75m), koTo-
pBI€ B BUJIE €AMHOM 30HBI BCKPBITHI B uHTEepBajue 230-239,6 npsmoro crBo-
na. 371ech eruHas pyAHasl 30Ha MPEJCTaBlIEHAa MAcCON CUIIbHO pa3apoOsIeH-
HBIX METaCOMAaTUTOB C TYCTOM BKPAIJIEHHOCTHIO MTUPUTA U PEKE XAIbKOIH-
puta, B MayioM konudectBe chaneputa. Comepxanue 30im0ta Huzkoe — 0,3-
1,3r/1, cepebpa — 5,2-13,2r/1, menu — 0,41-2,96%.

PynHas 30Ha o MpocTUpaHMIO MPOCIIEKEHA KaK B CEBEPO-3alagHOM,
TakK ¥ B IOT0-BOCTOYHOM HampaBleHUsIX [3] COOTBETCTBEHHO MITpeKamu 1 u
2 Ha 380 1 360M. 30710TOHOCHBIM SIBJISIETCS] CEBEPO-3aMaAHbIN OTPE30K 30HbBI
JMHOW 284,5M, re Ha CpeJHIO MOUIHOCTH 1,6M NpUXOAMTCS CpenHee
conepkanue 3omota — 2,13r/T, cepedbpa — 4,51/t, menu — 1,96%. Ceepo-
3amajiHas 4acTh 30HbI BCKPBITA Takke mTpekoM 1 u3 mt. Nel2 (rop. 1734m),
OJIHAKO Pe3y/bTaThl ONIPOOOBAHMS OTCYTCTBYIOT.

3ona Nel Ha moBepxHOCTH M3ydeHa Ha paccTossHuM 200M U Ha TITyOHHY —
KOPOTKOMETpakHOM tmtosbHel Ne2. TTpoctupanue 3061 C3 320-340°, maje-
HUEe roro-3amaaHoe nox yriom 60-80°, mpu MorHOcTH OT 2 10 8M. 371€ch
BCKPBITHI 2 MOJ30HBI, pa3feieHHbIe Ipyr oT Apyra Ha 9M. [lepBas, naxenuem
Ha }O3 1 MomHOCTBIO 2M, NpEACTaBIEHa UHTEHCUBHO OKBapLOBAaHHOM, Kao-
JIMHU3UPOBAHHOM 30HOM € TOHKOM, HO TYCTOM BKPAIUIEHHOCTBIO MTUPUTA, C CO-
nepxkanueM 3onora 15,2r/t, cepebpa 24,7r/t (puc.2). B nexxauem Ooky 3Toii
MOJI30HBI BBIIENSETCSI MHTEHCUBHO JTMMOHUTH3UPOBAHHAS YacTh MOLIHOCTBIO
0,5M 1 ¢ comepxanreM 30510Ta 9r/1. Bropas noja3ona ¢ nagenueM Ha FOB non
yriaoM 60° MOIIHOCTBIO 1,2M, MpeacTaBiIeHa WHTEHCHMBHO OKBAPLIOBAHHBLIMH,
KaOJIMHU3MPOBAaHHBIMU TIOPOJIaMH C OTAEIBbHBIMU KBAPLIEBBIMU IIPOXKUIIKAMHU.
Coneprkanue 30510Ta B moa3oHe coctapisieT 10,4r/T. B Bucsuem 00Ky 30HBI 00-
Ha)Kar0TCs MUPUTU3UPOBAHHBIE, TUMOHUTU3UPOBAHHBIE BTOPUYHBIE KBAPLIUTHI.
MortHOCTE 5M, €O CpEeTHUM coziepKaHreM 30510Ta 15T/T u cepebpa 361/T.

C noBepxHOCTH Ha IpociekeHHyo JnHy 200M cpenHee coaepkaHue
3070Ta B 30He Nel cocraBisier 71/T mpu cpeaHel MOIITHOCTH 4M.

Ha riyOuny onmceiBaeMasi 30Ha YaCTHYHO M3y4eHa KOPOTKOMETPAXKHOU
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(25m) mrronbHe# Ne2, 3aanHOM BKpecT ee nmpoctupanus. [1ITonpHel BCKPBITHI
OKBapIIOBAHHbIE, TPEUIMHOBATHIC, XJIOPUTU3UPOBAHHBIC, MUPUTHU3UPOBAHHBIE
aHJIC3UTHI B MHTEpBaJIe 8-15M cpei HHTEHCHBHO TPEIIMHOBATHIX TMOPOJT; MEC-
TaMl OTMEYEHO OpYyJCHEHHE XallbKOMUpHUTa. B naHHOM MHTEpBaje copepka-
HHUE 30510Ta coctapiser 5,2-8,6 r/T, cepedbpa uHOTAA 10 85 T/T, MEIM — COTHIS
JOJM TIpolieHTa. Bo BMemIarommx JaHHBIA MHTEPBAJ MOPOJaX COAEpKaHUE
30JI0Ta HE MPEBBIIIACT CIIEA0B, cepedpa — B CpeaHeM 4T/T.

3oHa Ne2 pacnosnokeHa B 200M Kk BOCTOKY OT 30HbI Nel U B OTiaMuUuU
OT TIOCJICTHEH pa3MeIIaeTcsi BHE BTOPHYHBIX KBapIHUTOB — cpenu 3hdy3uB-
HO-TIUPOKJIACTUIECKUX 00pa3oBaHWil. 30HA OPUEHTHUPOBAHA MPOCTUPAHUEM
na C3 330-340°, nagenuem Ha FO3 nox yriom 70-85°, mpociexena ¢ nepe-
priBamu Ha 700M ripu cpeaneit MomHocTH oT 1 10 10Mm.

3oHa Ha noBepxHocTH n3ydeHa Ha C3 u OB ¢nanrax. Ha C3 ¢unanre
30Ha TPEJCTABJICHA TPEIIMHOBATHIMU, OKBAPIIOBAHHBIMH, JIMMOHUTU3UPO-
BAHHBIMU MOPOJAMHU MOIIHOCTHIO 1,5-2,5M U ¢ conepkaHuem 30510T1a ot 3,6
1o 8r/t, cepedpa 50,7-101,4 r/t, memu 0,01-0,25%. Ha mmuay 250M cpennee
cofiepKaHue 30510Ta coctaBisieT 6,2r/T, cepedpa 50r/T, menu 0,02% mnpu
CpeIHEe MOITHOCTH 30HBI 2,0M.

Puc. 2. IHTEeHCHBHO KaOJMHU3UPOBAHHAS BYJIKAHOT€HHAs IIOPO/JIA.
[TaksprapuHCKOE MeCTOpOXKAeHHE. 30Ha 1.
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Ha toro-BoctouHoMm ¢aHre Ha MOBEPXHOCTH COJEpKaHHUE 30J10Ta B
THIPOTEPMAIbHO-U3MEHEHHBIX TOpoJax «ci.» — 2r/tT, cepedbpa 1 — 72r/t,
MeJM — COThIe 0N TporeHTa. CpeaHsisi MOLTHOCTh 30HBI 7M.

Ha rirybune 3ona Ne2 m3ydeHa KOpOTKOMETpakKHOM mTonbHed Nel,
MPOMICHHOW 10 MpocTupaHuio Ha rayouny 18m. ConmepkaHue 3050Ta 1O
30He konebnercs ot 1,2 n1012,8 r/1, B cpennem 4,7t/T, cepedpa OT «CI.» 10
28,2r/T, menu ot 0,21 10 0,5%. Oprom Nel, mpoiinerasiM ¢ 32605 mT.Nel (c
riyOuHsl 18M), BCKpBITa TIOJTHAS MOIIHOCTH 30HBI, paBHas 13m. Cozxepxka-
HHUE 30JI0Ta TI0 OPTY KoJieOyeTcst oT «ci.» 10 91/t (cpennee — 3,2r/T), ceped-
pa ot «ci.» 1o 16,2r/T (cpennee — 6,5r/T), meau ot 0,03 o 1,46% (cpennee
—0,2%).

3oHa Ne3 pacnonoxena mexay 3oHamu Nel u 2. IlpocTupanue 30HbI
C3 330-340°, magenue roro-3anagHoe moj yriaom 60-70°. Ha moBepxHocTH
(xanaBa Nel5) mourHOCTh 30HBI 4-0M, B JexkaueM OOKy MpejcTaBlieHA WH-
TEHCUBHO OKBapIIOBaHHBIMH, JIMMOHHUTH3UPOBAHHBIMU TOPOJAMHU MOIIHO-
CTBIO 1,5M ¢ KBapueBBIMH MPOKHUIKAMH C COAEpKaHUEM 30i10Ta 6,4T/T, ce-
pebpa — 8,2r/t. CpenHee coaepkaHHe MO 30HE Ha OOMIYI0 MOIIHOCTH CO-
craBisier: 3oiota — 4,9 1/1, cepedbpa — 10,6 r/T.

Cpennee conepkanue 3050Ta Ha oburyro muHy (150M) cocraBiseT
4,7r/t, cepedpa — 7,5r/T, menu — 0,05% mipu cpemHedt MOITHOCTH 30HBI SM.

Ilonoca 3010MOHOCHBIX MemacomMamumos ¢ MPOKUIKOBO-BKparIeH-
HBIMH OpYyJICHEHUEM MUPUTA U XAITBKOIMUPUTA, XapaKTEPU3YIOMIASCS COIEP-
KaHueM 30510Ta B nipeaenax ot 0,4-1,0 go 2,5-3,6r/T, BeIAeNIEeHA 10 JaHHBIM
ornpoOoBaHusi ropu3oHToB mToeH NelO m Nel2 cpenu rumporepmanbHO-
M3MEHEHHBIX MOpoJ ¢ POHOBBIM coaepkanuem 3oiora ot 0,05 mo 0,1-0,2
r/t, mectamu g0 0,4 r/T.

Ha ropuzonre mt. Nel0 oHa BbIIensieTcsi MO TOJIOBHOMY CTBOJY B HH-
tepBaiax 154-340m (cpennee copepxanue 3050ta — 1,03 /T, cepedbpa 9,74 —
r/T, menu — 1,12 %) u 334-349 M (cpennee conmepkanue 3o10ta — 0,93 r/T,
cepedpa — 7,16 /1, menu — 0,83%), a Takxke o opty Ne7 mrpeka 1 B uHTEp-
Basie 33,5-54,0 M u (3a00ifHas 4acTh) CO CPEAHUM COJECpPKAaHHEM 30J0Ta —
0,95 1/1, cepedpa — 1,57 /1, meau — 0,53% u opty Nell B unTepBane 39,0-
44,0Mm (3a00iiHast 4acTh) ¢ coaepkanuem 3omiota 0,8-1,8 /1. [5]

Ha ropuzonte mt. Nel2 monoca 3010TOHOCHBIX METACOMATHTOB OTOU-
BAETCs MO UMEIOIIUMCS pe3yIbTaTaM aHaIN30B MPOO MO TOJIOBHOMY CTBOIY
B unTepBatie 4,0-390 M, rae pacnpeneneHue 30J0Ta BECbMa HEPABHOMEPHOE
— ot 0,4-0,8 no 3,0-3,6 /1. BerencTBue 3TOro yCIOBHO MOYKHO BBIIEIHUTH
CIIEYIOIINE MHTEPBAJIBl C PA3IUYHBIMU CPETHUMH COJEP>KAaHUSMU 30JI0Ta:
4-76m (1,43 /1), 76-172™ (0,68 1/1), 172-276 ™M (1,6 T/T), 276-316 ™M (0,96
r/T), 316-348 M (0,32 1/1), 348-390 ™M (0,78 1/T). B enom B mHTEpBasie 4-
390m cpennee comeprxkanue 3050Ta cocraiseT 1,08r/T; conepxkanue ceped-
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pa ¥ Meau coOTBETCTBEHHO — 2,4 /T 1 0,22%.

Takum 006pa3zoM, MOITHOCTH TTOJIOCH! 30JI0TOHOCHBIX METACOMATUTOB C
IOTO-BOCTOKA Ha ceBepo-3amaj pe3ko yeenuuuBaercs oT 90-100m (mmo mrT.
Nel0) mo 390m (o mt. Nel2). Tlpu 3TOM MOCTOSIHHBIM OCTaeTCsl CpeaHee
coliep;kanue 3o70Ta Ha ypoBHe 1,0r/T, Torma kak cojaep)kaHue cepedbpa u
M€ HAMHOT'O YMEHBIIAETCSI.

Cynas no xapakTtepy KBapi-CyiabGuIHOW MUHEpAIU3AUU U pacipesie-
JICHUIO 30JI0TOTO OPYJIEHEHHS MO OTACJIbHBIM MEePECEUCHHSIM Ha TOPU30HTE
1725-1734M, ormuceIBaeMast 1ojroca 30JI0TOHOCHBIX METaCOMAaTHTOB SIBIISICT-
Csl €IMHOM PYTHOM 30HOU MPOTSHKEHHOCThIO mopsiaka 900Mm, BBITAHYTas B
CeBEpO-3aMaJJHOM HampaBleHUH, COTJacHO oOmiemy HampasieHuto Ksus-
KMHCKOTO pa3joMa.

Pynpr laksprapiHCKOTO MECTOPOKACHHS OTIUYAIOTCS TPOCTHIM MH-
HEpaJIbHBIM COCTaBOM. [IpUCYTCTBYIOT KBapil, KapOOHATHI, CIIOIUCTHIE MHU-
Hepasbl, CyIb(UIbl, B OCHOBHOM, MHUPUT, B HE3HAUUTEIHLHOM KOJIHMYECTBE
XalbKOIMpHT, pexe chaneput [1,5] u ap. KBapi oObrdHO 0Opasyer pas-
JUYHOTO HAMPABICHUS MPOXKHUIKH U KUJIBl MOUTHOCTHIO COOTBETCTBEHHO
1,5-2,0mm u 1,0-2,0M. 30710TOC OpyIeHEHNE HAaUOOJIee YacTO BCTpeUaeTcs B
MeTacoMaTuTax OoraThix KBapiem. BHyTpH MOIIHOH MOJIOCH METacOMaTH-
TOB Ha oHe OemHOoro, Ooee WM MeHee PaBHOMEPHOTO 30JI0TOTO OpyIeHe-
HUS1, HaOMIOAAI0TCS JIOKATbHBIE CTPYHuaTO0Opa3Hbie 000CO0ICHHBIE YUacT-
ku Ha ropu3onTe mt. Nel( ¢ cogepkanuem 3omota 2-6r/T (mHTEpBaiBl 170-
178 u 199-201mM o ocHoBHOMY cTBOITY, 50,5-53M 1o opty Ne7 u 10-20 m Ha
ropuzonte mt. Nel2 ¢ copepxanuem 3oi0ta 2-3,6 r/T (uHTEpBai 56-76M U
Ip. IpSIMOTO CTBOJA). Takue 000COOIeHHs XapaKTepHBI, KaK MPaBUIIO, s
YY9aCTKOB C TOBBIIMIEHHON TPEIIMHOBATOCTHIO TOPOJ W HACHIIICHHOCTHIO
KBapI-CYIbGUIHBIX TPOKUITKOB.

Ha [Ilpszuaiickom ywactke [llakgpaaprHCKOTO MeECTOPOXKIACHUS
BCKPBITA CII0KHAsI, COCTOAILAsA U3 TPEX MOA30H 30HA MOLIHOCTBIO 8M, MpeJI-
CTaBJICHHAs TUPUTHU3UPOBAHHBIMH MOPGUPUTAMU, WHTEHCHUBHO OKBapIIO-
BaHHBIMH, TUPUTU3NPOBAHHBIMU MTOPOIAMHU, & TAK)KE TPEIIMHOBATHIMU BTO-
PUYHBIMH KBapIMTaMHU C TYCTOM TOHKOW BKpaIIeHHOCTHIO mupuTa. Ha 00-
IIYI0 MOITHOCTh 30HBI CpPEeHEEe COAEpkKaHUe 30JI0Ta COCTaBseT 2 T/T, ce-
pebpa — 13,6 r/t, meau — 0,02%.

OrnucaHHast 30Ha HAa CKJIIOHAX HE MPOCIJIECKUBACTCS U3-3a HAIMYUS Ha-
HOCOB U 33JICpPHOBAaHHOCTU MeCTHOCTH. [lo-BUIMMOMY, 30Ha 3aciyKHUBaeT
BHUMAaHUS T U3YYCHUS Ha (JIaHTaX.

Ha npaBom ckione nonuusl p. [Ibs34aii, B cyxoi 0ajike BCKpHITa €II1e
OJIHa 30Ha MHTEHCHUBHO KAOJMHU3UPOBAHHBIX, OKBAPLIOBAHHBIX, CEPULIUTH-
3UpPOBAHHBIX, MUPUTU3UPOBAHHBIX MOPOJ MOLIHOCTHIO 20M, MPOCTUPAHUEM
C3 — 320° ¢ ceBepo-BOCTOUHBIM NajeHueM oA yrioMm 70-80° Tpems moj-
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30HaMH BHYTPH C COJEpKaHHUEM 30JI0Ta OT «C.» 10 4 r/T, cepebpa 1o 6,2
r/T, mequ 0,01-0,05%. IloBbIeHHBIE KOHIICHTpPAIIUU 30JI0Ta, cepedpa u
MeIH yCTaHABIMBAIOTCS B JiekadyeM OOKY 30HBI, /i€ HaOII0AaeTCs UHTEH-
CUBHAs MUPUTHU3AIMSA. 30HA HA TTOBEPXHOCTHU MPOCIESKUBACTCS HA PACcCTOS-
Huu 100M.
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SOKORDORO QIZIL-SULFiD-KVARS YATAGININ GEOLOJi QURULUSUNUN
XUSUSIYYOTLORI VO FiLiZLORIN MORFOLOGIYASI

U.I.KORIMLI
XULASO

Mogqaloda Sokordora qizil-sulfid-kvars yataginin geoloji movqeyino baxilir. Qeyd
edilir ki, yataqda filiz cisimlorinin iki morfoloji tipi ayrilir: hidrotermal-doyisilmis andezit-
porfiritlorin vo onlarin tuflarinin damar zonalari (téromo kvarsitlor) vo qizildasiyan
metasomatitlor zolagl. Damar zonalar1 pirit-xalkopirit minerallagmasi dasiyan ayri-ayri
kvars damarli vo damarcigli intensiv kvarslasmis vo kaolinlosmis suxurlarla tomsil
olunmuslar. Qizil filizlogmasi daha ¢ox kvarsla zongin metasomatitlordo rast golinir.

Acar sozlor: qizil-sulfid-kvars yatagi, damar zonalari, qizildasiyan metasomatitlor,
pirit-xalkopirit minerallagmasi
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FEATURES OF THE GEOLOGICAL STRUCTURE AND MORFOLOGY
OF ORE BODIES OF SHAKARDARA GOLD-SULFIDE-QUARTZ DEPOSIT

U.LKERIMLI

SUMMARY

The article discusses the geological position of the Shakardara gold-sulfide-quartz
deposit. It is noted that ore bodies of two morphological types are distinguished at the
deposit: vein zones of hydrothermally altered andesitic porphyrites and their tuffs (secon-
dary quartzites) and a band of gold-bearing metasomatites. The vein zones are represented
by intensely silicified and kaolinized rocks with separate quartz veins and veinlets bearing
pyrite-chalcopyrite mineralization. Gold mineralization is most common in quartz-rich
metasomatites.

Keywords: Keywords: gold-sulfide-quartz deposit, vein zones, gold-bearing meta-
somatites, pyrite-chalcopyrite mineralization
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DURUCA STRUKTUR-FORMASIYA ZONASININ QARA
SISTLORIND®O Cji-nin BOZi KIMYOVI ELEMENTLORIN
TOPLANMASINDA ROLU

T.S.QODIROVA .
Elm va Tahsil Nazirliyi Geologiya va Geofizika Institutu
gediroval980@mail.ru

Diinyada bir ¢ox mangan, fosfor, kiikiird kol¢edani, polimetal, qizil, platin, mis,
vanadium, uran, nadir torpaq elementlori yataglari gilli, karbonlu, fosforlu, sulfidli,
aliimosilikatli, iizvi madda 1o zongin qara sistlorlo birbasa va ya dolayt yolla alagadardur.
Maqalada Duruca struktur-formasiya zonasimin gilli qara sistlorinda Cy.,;-nin migdari, bazi
kimyavi elementlorin (o ciimladan nadir-torpaq elementlorinin)  klarkdan dafalorlo ¢ox
toplanmasina tasir edan amillor, C;.,; —nin V, Mo, Cu, Ni, Se, Au, Ag, La, Nd, Sm, Eu, Tb,
Yb, Lu, Hf, U elementlorinin toplanmasinda rolu oyranilmisdir.

Acar sozlor. Qara sist, nadir-torpaq elementlori, orta yura, aalen, siixur, kimyovi
element

Giris. Uzun illordir ki, kifayst qodar zongin ehtiyatlari ilo saciyysls-
nan, nacib metallarin, nadir vo nadir-torpaq elementlorinin yiiksok konsen-
trasiyalar ilo xarakterizo olunan qara sistor geologlarin digqet morkozinds-
dir. Qara sistlor litologlar iiclin zongin mineral tokibli orqanik madds, me-
don geologlart {i¢iin iso dolay1 vo yaxud birbasa yolla nohang polimetal, qi-
zil, nadir vo nadir-torpaq elementlori yataqlarinin amolo golmaesinds rolu
olan maraqli obyektdir.

Sistlora maraq ilk 6nce XX asrin ovvallorinde uran torkibli qara sistle-
rin kosfi ilo yarandi (Cattanqua, ABS) [14]. Sonraki illorde bu maraq getdik-
co boyiidii, qara sistlorin filizliliyi, litologiyasi, stratiqrafiyasi, mineralo-
giyasi, petrologiyasi, geokimyasi dorindon 6yronilmoys baslandi.

Xiisusile aktual olan metaldasiyan qara sistlorlo slagali olan filizomo-
logalma prosesini, minerallarda element vo element-qatisiqlarinin paylanma-
sii1 v konsentrasiya amoalo gotirmasini dyronmak bdyiik yataqlarin askar-
lanmasina tohfs verdi.

Tadqiqatlar naticosindo 6ziinomoxsus xiisusiyyotlor dasiyan gara sist-
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lorin singenetik (sedimentogenez, diagenez) vo epigenetik (katagenez, meta-
genez, hipergenez) filizomologalmada istiraki, anomaliyalarin yaranmasinda
vo siixurlarin epigenetik proseslordo monba kimi rol oynamasinda miihiim
ohomiyyat kosb etmasi 6z tosdiqini tapdi [15].

Son illar filizo perspektivli koklii siixurlar i¢orisindo gara sistlor daha
da ohomiyyotli hesab olunur. Gilli, karbonlu, sulfidli, aliimosilikatli, {izvi
maddo ilo zongin sistlor sorbsiya, filiz¢okdiiriicii, barpaedici, bariyer, filiz-
omologolmads elektrokimyoavi proseslorin aktivlogdirilmosi vo s. kimi xii-
susiyyatlora malikdir ki, bu da filiz kiitlolorinin omolo golmasi iigiin kifayot
daracado miisbat rol oynayir [11].

P.F.ivankin vo N.I.Nazarova todqiqatlar1 zaman1 on minlarlo sinaglar
izorindo apardiglart miqdari-geokimyovi analizlordon sonra bozi metallarin
(Au, Cu, Zn, Co, V, Ni va s.) lizvi birlosmoalorin metasomatozu naticosindo
klarkdan dofalorla ¢ox ¢okdiirtildiiyii noticasino golmislar [6].

Artiq elmo molumdur ki, tizvi madds ilo zongin qara gilli sister qizil-
sulfid, vanadium-molibden-polimetal, fosfor, domir-manqan, qalay-giimiis
yataglarinin yaranmasi ti¢tin mithiim rol oynayir [9].

Son zamanlar diinyada aparilmis ¢oxsayli todqigatlarin naticasinds ga-
ra sistlorlo olagali uran, nadir vo nadir-torpaq elementlori ilo zongin iri ya-
taglar agkar edilmigdir (Kolima, Muruntau, Simali Qazaxistan filiz oyaloti,
Bajenovski vo s).

Tadqgiqat obyektimiz olan Boyiik Qafqazin conub yamacinin Duruca
struktur-formasiya zonasinin (SFZ) zoif dyronilmis aalen yash qara gil sist-
larinin nacib metallara, nadir vo nadir torpaq elementlarino perspektivliliyi-
nin qiymatlondirilmasi xiisusi shamiyyat kasb etmasine baxmayaraq geoloji
mahiyyati holo da tam aragdirilmamigdir.

Duruca SFZ Zaqatala-Qovdag sinklinoriumu ilo Vondam antiklinoriu-
mu arasinda yerlosir, simaldan — Zaqatala-Qovdag sinklinoriumundan Qay-
nar, conubdan — Vondam antiklinoriumundan Zongi qirilmasi ilo ayrilir.
Umumgafqaz istigametindo Lokitcay-Sulutgay arasi arazide 200 km mosa-
fada 0,2-3km qalinliginda izlenilir. Struktur baximindan asasen orta dagliq
oraziys uygun golir [9].

Tadqgiqat metodlarl. Molumdur ki, doqiq geokimyovi tadqiqatlar ¢ox-
saylt keyfiyyatli analizlor osasinda aparilir. Todqigat zonasindan sirim vo
noqtovari isulla oldo olunmus coxsayli niimunslor miixtalif metodlarla
(rentgen-fliioressent, rentgen-difraktometrik, emission spektral, masspektro-
metrik, atom absorbsiya, termoqrafik vo IQ -spektrofotometrik) analiz edil-
misdir.

Qara sistlordon kegon mohlullarin pH vo Eh parametrlori pH-metrlo
(pH-420) 6lciilmiis vo Elit ionometrlo kontrol edilmisdir. Ayri-ayri mineral-
larin sothi Olgiilori vo morfoloji xiisusiyyetlori “SEM” elektron mikrosko-
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punda, eyni zamanda slif vo ansliflor kecon vo oks olunan siialarda “Carl
Zeiss” mikroskopunda dyronilmisdir.

Tadqgigatin naticalori vo onlarin miizakirasi. Analizlor zaman1 Du-
ruca SFZ-nin qara sistlorindo V, Mo, Mn, Au, Ag, Se, Ni, Co, Zn, Pb, La,
Nd, Sm, Eu, Tb,Yb, Lu, Hf, U, Th elementlorinin klark konsentrasiya (KK)
qiymatlorinin klarkdan dofalorls yiiksak giymatlor aldigint oks etdiron nati-
color todgigat obyektinin perspektivli olmasini diisiinmoyo asas verdi (cod-
vol 1).

Qara sistlordo {izvi maddo vo gil minerallarinin sorbsiya, barpaedici,
bariyer xiisusiyyotlori kimyavi elementlorin yiiksok konsentrasiyasina tosir
edon digor amillordon (regional-tektonik, struktur, maqmatik) daha miihiim
oldugunu nozors alaraq ilk 6nco zonanin sistlorindo Cy,yi-nin migdart miioy-
yan olunmusdur.

Analiz pillali termoqrafik metodla aparilmigdir. Miisahido edilmisdir
ki, stnaqlarin oksoriyyati 6z kiitlosinin osas hissosini 400°C temperaturda iti-
rir, hamginin 350-400°C-do tizvi maddsler, 500-550°C-do ise sulfidlor par-
calanir. Bu proses metamorfizlosma naticosindo tokrar minerallasma iiclin
saciyyavidir. Diinyada qizil vo digoer metal saxlayan sistlorin termoqrafik
iisulla todqiqi zamani homin siixurlarda da tizvi maddolorin 370°C-do, sul-
fidlorin 530°C—ds parcalanmasi prosesinin bas vermasi miisahids edilmisdir
[16]. Termogqrafik analizin naticasine asason Duruca SFZ-nin qara sistlorin-
do iizvi maddonin miqdarinin 1,35-8,36 % arasinda doyisdiyi molum olmus-
dur. Tadqiqat obyekti tizro Filfilli vo Qalaciq filizo perspektivli saholorinda
bu gostarici yiiksok (2,4-8,36%), Qum vo Qizilgaya sahslorinds iso nisbaton
asagidir (1,35-6,32%) (sokil 1).

Cadval 1
Duruca SFZ siixurlarinda elementlorin orta miqdan
vd klark konsentrasiyasi
Qum Qizilgaya Filfili Qalaciq
EL Qum dasi Sist Qum dasi Sist Qum das1 Sist Qum das1 Sist
n=15 n=10 n=15 n=12 n=27 n=26 n=30 n=33
Orta | KK | Orta | KK |Orta| KK [Orta| KK| Orta | KK | Orta | KK |Orta | KK | Orta | KK
Cr| 98 | 1.8 | 478 | 06 | 546 | 1.0 | 629 | 08 | 1026 | 1.9 | 990 | 1.3 | 373 | 07 | 878 | 1.2
Mn | 5500 | 09 | 6789 | 07 [37294] 62 | 4908 | 05 | 23715 | 40 | 60902 | 63 | 3526 | 06 | 1832 | 02
Ni | 1808 | 57| 762 | 1,6 | 532 | 1,7 | 361 | 08 51,5 16 | 687 | 15 | 928 | 29 | 621 | 13
Co| 78 0,6 7,9 04 | 57 04 | 54 | 03 66.8 51| 776 | 41| 75 | 06 | 80 | 04
Cu | 3263 | 105 | 1461 | 41 | 2166 | 7.0 | 3563 | 9.9 85.1 27 | 455 | 13 | 1232 | 40 | 1042 | 29
Zn | 2953 | 52 | 4373 | 84 | 1370 | 24 | 1684 | 32 | 1044 | 1.8 | 729 | 14 | 1347 | 24 | 1596 | 3.1
Pb| 478 |30 313 [ 20 ] 164 | 10 | 98 | 06 35.8 22 | 326 | 20 | 102 | 06 | 452 | 28
Sn | 00 00 | 00 00 | 00 00 | 00 | 00 23.8 85 | 202 | 58 | 494 | 176 ] 399 | 114
Sr | 4930 | 22 [11502| 48 | 3648 | 17 | 15,7 | 0.6 | 2440 | 1.1 | 1822 | 08 | 3542 | 1.6 | 3008 | 1.3
As | 454 | 63 | 128 | 14 ] 193 | 27 | 128 | 14 18.1 25 | 125 | 1.3 ] 1006 | 140 | 311 | 33
Sb L5 06 | 20 20 | 1.8 0.7 04 | 04 383 | 147 ] 461 [461] 231 | 89 | 99 [ 99
Cd | 40 s4 | 34 34 | s 68 | 41 | 41 4.1 5.5 6.3 63 | 66 | 89 | 44 | 44
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Ba | 8333 | 23 [ 39236 | 85 | 1795 | 05 | 8416 | 1.8 | 76973 | 20,8 | 68535 | 149 | 2260 | 06 | 7072 | 15
Au| o6 |79 14 [2350] 02 | 257 | 02 | 257 09 |1093| 09 |1475| 02 | 197 ] o1 | 227
Ag| 25 |1318] 13 66 | 20 [1057] 19 | 95 38 |1993| 27 | 137 14 | 7142 o1 | 07
Ti | 12778 | 04 [ 17142 03 | 1174 | 00 [ 1978 ] 00 | 11478 | 03 | 11881 ] 02 | 1058 | 00 | 435 | 00
Zr | 1387 | 06 | 1277 | 07 | 1978 | 09 [2196 | 12 | 1540 | 07 | 1202 | 06 | 918 | 04 | 1339 | 07
V | 3950 | 53 | 4363 | 62 | 1104 | 15 | 2352 | 23 96,7 13 | 1419 | 22 | 602 | 08 | 3073 | 2.6
Mo | 129 | 86 3.1 19 | 178 | 119 | 183 |15 | 177 s | 120 | 76 | 300 | 200 | 246 | 154
Se 53 528 | 13 37 1 17 [ 170 | 19 | 53 32 323 | 64 [ 177] 80 | 803 | 122 | 340
Cs 0,0 0,0 0,0 00 | 00 0,0 00 | 00 38,7 s8 | 380 | 38| 8.1 12 | 22 | 02
Hf | 11 0,3 1.6 03 | 14 03 25 | 05 22 0,5 23 05 | 32 | 07 | 26 | 05
La| 105 | o5 72 01 | 365 | 18 | 947 | 20 55,8 28 | 404 | 08 | 254 | 13 | 489 | 1.0
Yb 1.6 0,9 1.9 08 | 16 0,9 36 | 14 12 0,7 15 06 | 19 | 10 1.7 | 07
Ce | 89 0.2 52 01 | 74 02 | 917 | 12 154 04 | 169 | 02 ]| 265 | 07 | 195 | 03
Nd | 155 1,0 9,5 03 | 204 | 13 35 | o1 21,8 14 | 206 | 06 | 238 | 15 | 229 | 06
Sm | 32 22 47 06 | 58 15 78 | 10 9,5 2,5 92 12 | 77 |20 ] 70 | 09
Eu 1.4 1.7 13 11 13 15 22 | 18 15 1.8 1.7 14| 14 e | 16 |13
Tb 1.8 2.5 12 14 | 16 23 37 | 44 1.8 2,6 1.6 19 | 15 | 22 14 | 17
Lu 13 1.6 1.7 44 | 12 1.4 08 | 2.1 11 1.4 13 34 | 12 s | o | 27
Th | 33 11 193 19 | 114 | 15 | 143 | 14 8,5 1,1 1,6 | 12 | 163 | 21 | 89 | 09
U 2,3 1.0 4,9 11| 23 1,0 25 | 06 2,7 1,2 3,9 09 | 136 | 59 | 63 | 14

dir. Eyni zamanda qrafitlosmoya tez-tez rast golinir (sokil 2).

Umumilikdo qara sistlor 4 qrupa
mis (Cini >1%), asag karbonlu (Ciyyi
yiiksok karbonlu (Cgzi >10%) [13].
Duruca SFZ-nin qara sistlori agagi karbonlu vo karbonlu qurupa daxil-

boliiniir. Uzvi maddas ilo zonginlos-
= 1-3%), karbonlu (Cy,i = 3-10%),

10

1 35 7 91113151719212325272931333537394143454749515355575961 6365

Sok.1.Duruca zonasinin qara sistlorindo Cy,,;-nin miqdart
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Analizlorin noaticolorine osason sistlordo Cy,,i ilo kimyovi elementlor
arasinda korrelyasiya analizi aparilmigdir (sokil 3). Asililiq diagramindan
goriindiiyl kimi Cy,yi 1lo V, Mn, Ni, Se, Mo, Cu, Cd, Ag, Ti, Nd, Hf, Ti, Th,
U, S elementlori arasinda yiiksok miisbat korrelyasiya slaqesi mdvcuddur.
Bu olagoni Cy,,; -nin sorbsiya vo baorpaetmo xiisusiyyatlori ilo izah etmok
miimkiindiir [19].

0,8

0,6

0,4

0,2

Corq

0,0

-0,2

-0,4

Sok.3. Duruca SFZ-nin qara sistlorindo Cy,y; ilo kimyavi elementlor arasinda asililiq

Sistlorde gil minerallarinin nadir-torpaq elementlorini sorbsiya etmok
xtisusiyyati A.E.Milodovski, F.Koppin, C.A.Zalasievigin todqiqatlar1 osasin-

Sok.2.Duruca SFZ-nin qara vo qrafitlogmis sistlori.

TvHeiHbIv rpacduk ans Corq
Tabnuua aanHbix17 1v*30c
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Cr o |
o | T
Cr Co Pb Sb Au Zr Se Yb Sm Lu

85




da elmo artiqg molumdur [19]. Duruca SFZ-nin siixurlarinda nadir-torpaq ele-
mentlorinin toplanmasinda mineral torkibin bir amil kimi rol oynayib-oyna-
madigin1 dyronmok moqsadi ilo tadqigat obyektinin qara sistlorinin mineral
torkibi difraktometrik metodla miioyyon olunmusdur (sokil 4).

Difraktometrik vo rentgen-spektral analizlorin naticolorine osason gil
(illit, kaolinit, montmorillonit) vo sulfid minerallar1 (esason pirit) ilo zongin,
P vo F minerallar1 (apatit, monasit) saxlayan sist nlimunolori ayrilmis vo hor
3 ndv niimunalarin ayri-ayriliqda kimyavi torkiblori analiz olunmusdur.

Analizlorin naticalori bizo SFZ-nin qara sistlorindo kimyoavi element-
lorin toplanmasina osason 3 faktorun — Cy,yi-nin miqdari, stixurlarin minera-
loji torkibi vo ¢Okiintliniin omolo golmosi soraitindo oksidlosdirici-barpaedici
potensialinin olmasinin tosir etmasi fikrini irali stirmaya asas verir. Hor bir
faktor Oziinamoxsus xiisusiyyatlorine (oksidlosdirici, reduksiya, barpaedici,
sorbsiya vo s.) goro elementlorin toplanmasinda istirak edir.

Hidroslyuda
4,19% H (a-kvars)

Xlorit
11,85% -

Diger GOl spati
X 0,88% m Kalsit
Barit (a-kvars)
7,00% 25,38% Dolomit
Yarozit millit
3,98% ol spati m Kaolinit
Diopsid _— 4,60% I
1,50% m Montmorillonit
M Pirit

Kalsit

7,93% Hematit
Montmorillonit - Kaolinit iIIit\ Dolomit Diopsid

7,80% 6,78% 7,39% 3,04%

Hematit _ pjit
2,3% 509y

Sok.4. Duruca SFZ-nin qara sistlorinin mineral torkiblorinin orta miqdari

Duruca zonasinin qara sistlorinde kimyavi elementlorin toplanmasina
tosir edon digor amil onlarin saciyyavi xlisusiyyatlordon biri olan sulfid mi-
nerallarinin (osason pirit, pirrotin, markazit, arsenopirit, xalkopirit, sfalerit,
qalenit) olmasidir. Umumon ¢ox sado mineral torkibi ilo saciyyolonon filiz-
lorin aparici sulfidi hom singenetik, hom do epigenetik tobistli amoalogalmae-
lorle tomsil olunan piritdir. Zonada sulfidlorin miqdart 5-15% arasinda de-
yigir. Darinlik manbalarindon tektonik proseslora moruz qalmis siixurlarda
yaranan qirilmalarla dasinan hidrotermlor vo bu hidrotermlori miisayiot edon
orqanogen maddo, singenetik sulfid saxlayan gil sistlori filizomoalogoalma go-
raitindo miihiim rol oynayir. Sulfidli stixurlarda diagenez morholosindo filiz-
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toplanma ti¢iin oksidlogdirici-barpaedici miihit yaranir, H,S sayosindo oksor
tiofil elementlorin ¢okmasi prosesi bas verir [7]. Bunu nazoro alaraq Duruca
SFZ-nin gara sistlorindo kiikiirdiin kimyovi elementlorlo korrelyasiya analizi
aparilmis, Pb, Zn, Cu, Mn, Ni, Co, As elementlori ilo kiikiird elementi ara-
sinda miisbat korrelyasiya olagosi miioyyon edilmisdir (sokil 5).

TvHeliHbIN rpadvk ans S
Tabnuua aaHHbLIX28 1v*30c
0,8

0,6

04 WY

02 Ti Lu
%) ) ' 7r Hf
) 1% 4
0,0
d MoSe
2] T é
q Eu
-0,2
S|
-0,4
-0,6

Cr Co Pb Sb Au Zr Se Yb Sm Lu

Sak.5. Duruca zonasinin qara sistlorinda S ilo kimyavi elementlor arasinda asililiq

Eyni zamanda qara sistlorin mineraloji torkibinin nadir-torpaq ele-
mentlorinin toplanmasina tosiri aragdirilmis vo asagidaki naticalor oldo edil-
misdir.

Belo ki, Duruca SFZ-nin gilli siixurlarinda (gil minerallar1 > 20%,)
Nd, Sm, Eu, piritlo vo iizvi madds ilo zongin siixurlarda iso Gd, Tb,Yb, Lu,
Sm nadir-torpaq elementlori yiiksok KK qiymatlori alir.

Gilli siixur/™NASC
d
||I
/\I

la € N& Sm Fu €d ™ vb Lu
Sak. 6. Duruca SFZ-nin siixurlarinda (gilli)
nadir torpaq elementlorinin normallagdirma diaqrami
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Fosforlu siixur/NASC

l.a.Ce'Na.Sm EuTGd T‘bT'm Lu
Sak. 7. Duruca SFZ-nin siixurlarinda (fosforlu, yiiksok tizvi maddali)
nadir torpaq elementlorinin normallagdirma diaqrami

Alinmig noticolor NASC (North American shale composite (NASC
etalon)) diaqraminda da 6z tosdiqini tapmusdir [20, 21] (sokil 6, 7).

Nadir-torpaq elementlorinin toplanmasi cokiintiitoplanmanin siiratin-
don asili olaraq doyisir. Fliivial ¢okiintiilordo nadir-torpaq elementlorinin
cox az (boazon agkar edilmomaosi) toplanmasi buna siibutdur [5, 22]. Demali,
cokiintiitoplanma prosesinin uzun miiddat orzinds bas vermasi gilli gara sist-
lords nadir-torpaq elementlorinin yiliksok konsentrasiya qiymatlorini almasi
ehtimalin1 ¢oxaldir.

Eyni zamanda fosforun yuxar1 qiymatlor aldig1 niimunalords (torkibin-
do apatit, monasit, sirkon vo s. minerallar saxlayan) elementlorin toplanmasi
aragdirilmis, bu tipli slixurlarla diagramdan goriindiiyii kimi La, Nd, Sm, Eu,
Tb,Yb, Lu, Hf, Zr elementlorinin miisbat korrelyasiya slagosinin oldugu oy-
ronilmisdir (sokil 8).

Qara sistlorin kimyovi elementlori toplamaq qabiliyyati yalniz kimyo-
vi deyil, ham dos fiziki-mexaniki xiisusiyyetlorino gore do secilir. Masalon,
silisiumlu sistlor kovrak, gilli sistlor varaqvari oldugu ti¢iin tektonik proses-
lor noticesindo nisboton asan dogranir vo doyisikliys ugrayir. Bu hal sonraki
proseslor zamani téroms filiz toplantilarinin yaranmasina olverisli sorait ya-
radir.

Davamli vo kdvrok qara sistor kollektor, plastik sistlor iso ekran rolu-
nu oynayaraq nahang uran [8], kolgedan-polimetal [2], qizil [3,10], nadir-
torpaq elementlori [7] yataqglarinin omolo golmosindo miihiim rol oynayir.
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Sak.8. Duruca SFZ-nin fosforlu qara sistlorinds P— ils kimyavi
elementlar arasinda asililiq.

Natica. Duruca SFZ-da zonasiin siixurlarinda hom singenetik, hom
do epigenetik xarakterli filizlosma geyd olunur. Siixurlarin geokimyavi-mi-
neroloji xiisusiyyatlorina gors onlar filizli siixurlar sirasina aid etmok olar.
Aparilmis geoloji todgiqatlarin noticesi Duruca SFZ-nin qara sistlorinds
kimyovi elementlorin toplanmasina asason 3 faktorun: Cygyi, stixurlarin mi-
neraloji torkibi vo ¢okiintiitoplanmada oksidlogdirici-barpaedici-reduksiya-
edici potensialin olmas1 daha ¢ox rol oynadigini séylomoya asas verir.

Tadqiqat zonasinda perspektivli sahslorin agkara ¢ixarilmasi mogsadi
ilo filiztoplanmaya tosir eds bilocok regional-tektonik, struktur vo maqmatik
amillorin daha genis 0yronilmasi magsadsuygundur [1].
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POJIb C,,,, B HAKOIIVIEHMHY HEKOTOPBIX XUMWYECKUX 9JIEMEHTOB
B YEPHBIX CJAHIAX TYPYJI)KAHCKOU
CTPYKTYPHO-®OPMAIIMOHHOM 30HBI

T.C.TAJUPOBA

PE3IOME

B mupe mectopoxeHust Mmaprasiia, ¢pocdopa, CepHOT0O KoIdeIaHa, MOTUMETaIUIOB,
30J10Ta, [UIATHHBI, MEJIH, BAHAIUS, YPaHa, PEIKO3EMEIBHBIX dJIEMEHTOB MPSIMO WJIH KOCBEH-
HO CBSI3aHBI C YCPHBIMH CJIAHI[AMHU, OOTaThIMU TJIMHOH, yriiepoaom, dhochopom, cyabduma-
MU, ATIOMOCHUJIMKATHBIMH, OPraHNMYCCKUMH BEIICCTBAMU. B crartbe N3Yy4YCHO COACpIKAHUEC
Copr- B TIIMHHCTBIX YEPHBIX claHIax JypymKHHCKOH CTPYKTYpHO-(OPMAIIMOHHON 30HBI,
(baxTopsl, BIUSIONME HA HAKOIUIEHHE HEKOTOPHIX XMMHUYECKHX DJIEMEHTOB (B TOM 4HCIIE
peKo3eMeIIbHBIX) BO MHOTO pa3 Ooiblie, 4eM Kinapka. Taxoke uzydena poib Copr, B HAKOI-
nernu 3neMenToB V, Mo, Cu, Ni, Se, Au, Ag, La, Nd, Sm, Eu, Tb, Yb, Lu, Hf, U.

KaioueBble ci1oBa: uyepHbI CllaHEll, PeKO3eMelbHbIe deMeHThI, cpenusis HOpa,
AajieH, MetamMmopduyeckas mopojia, XUMUIECCKUN 3JICMEHT.

THE ROLE OF C,,, IN THE ACCUMULATION OF SOME CHEMICAL
ELEMENTS IN THE BLACK SHALES OF THE DURUJA STRUCTURE
AND FORMATION ZONE

T.S.GADIROVA

SUMMARY

Deposits of manganese, phosphorus, sulphur, polymetal, gold, platinum, copper, va-
nadium, uranium, rare earth elements are directly or indirectly related to black shales,
which are rich in claye, carbonaceous, phosphorous, sulphide, aluminosilicate and organic
matter, in the world. The amount of C,,, in claye black shales of the Duruja structure and
formation zone, the factors influencing the accumulation of some chemical elements (in-
cluding rare earth elements) many times higher than clarke and the role of C,,, in the ac-
cumulation of V, Mo, Cu, Ni, Se, Au, Ag, La, Nd, Sm, Eu, Tb, Yb, Lu, Hf, U elements
were studied in the article.

Keywords: black shale, rare earth elements, Middle Jurassic, Aalenian, metamor-
phic rock, chemical element
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Ha xoHyeHmpayuio XuMuieckux 1eMeHmos 6 pacmumeibHOCMU OKA3bléAen 6Jiusl-
HUe PU3UKO-XUMUYECKUEe YCA08USL, MAK U 2eono2uyeckas 0ocmanoska. Cywecmseennas poib
NPUHAONEHCUM XUMUUECKOMY COCMABY NOYE, 2eHEMUYECKU CEA3AHHO20 C MAMEPUHCKUMU
nopodamu. Bausinue cenemuuecko2o ¢hakmopa na no2noujenue 371eMeHmos8 nposeisemcs
npU U3YYeHUU pacmumenbHOCmu, IPOUPACMalOuUx 8 0OUHAKOBbIX TAHOUAPMHO 2e0Xu-
Mmuyeckux ycrosusx [9]. B ¢opmuposanuu xumuieckoeo cocmasa pacmeHuil 8 0CHOBHOM
yuacmeyiom ecememuyeckue u sKoaocuveckue gaxmopul. Xumuveckuii cocmas pacmenui
3a6UCUM 8 NEPBYI0 0YepPedb OM UX CUCEMAMUYEcKo2o noaodxcerus. Omuouenue cpeone2o
cocmasa dnemMenma 6 301e pacmeHusi K e20 COOepIUCAHulo 6 nouee, 20e Npouspacmaen
pacmenue, 61usen Ha NOMEHYUALLHYIO NOOBUICHOCTIb DNEMEHMA U YKA3bI8Aen UHMEHCU 8-
HOCHIb OUONIO2UYECK020 NO2TOWeHUsT dleMeHmd. B 0aHHoil cmambe npueooumcs: uHmen-
CUBHOCIb DUOLCOXUMUYECKO20 NO2NOWEHUsL MAP2AHYA, KOOAIbMA U HUKes, Ol KOMOPbIX
MO CEOLCMBO HAUDOIee YUCMO OCECUJeHO NO NOYGAM U PACMEHUSM PA3IUYHBIX MeCHio-
POdACOCHUL.

KiaioueBblie cioBa: pacTeHue, nmovBa, UHTCHCUBHOCTDb OHOJIOIHYECKOTO orjaomie-
HUA Maprasiia, KoOanbTa 1 HUKEJIS

Mapeaney. Knapk nurocheps! - 100,0-10°%. B MPUPOJIE U3BECTHBI 179
MUHEPAJIOB MapraHiia, TNIaBHBIMU M3 KOTOPBIX SBJISIOTCS MUPOIIO3UT, TICH-
JNoMenaH, MaHTaHuT u ap. HanGonpmme coxepskanms snementa (2,0-107%)
CKOHLIEHTPUPOBAHBI B OCHOBHBIX MOpojax (6a3anpThl, 1abOpo u ap.). Oca-
JOYHbIE TIOPOJIbI (TJIMHBI, CIAHLBI U Jp.) XapaKTepU3yITCs COAEPKAHUIMU
Maprasiia B konuaectse 67,0-10°% (A.IL.Busorpanos, 1962).

Mapranen nonuBanenteH — ot 0 1o +7, Ho B Ouocdepe u manamad-
Tax BCTPEYAETCS B OCHOBHOM B JIBYX-, TPEX- U YETHIPEXBAICHTHBIX (DOpMax.
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B nangmadrax ¢ BOCCTaHOBUTENBHON KHCIIOM OOCTAaHOBKOW HamOoJjee MoJI-
BIO)KHBIM SIBJISIETCSI IByXBaJIGHTHas! ()OpMa Maprasiia, Ije 3TOT 3JIEMEHT MpH-
CYTCTBYET B (pOpMe 3aKHCHBIX cOJiel (XJIOpUIOB, Cyah(haToB, OnkapooHOB). B
PE3KOBOCCTAHOBUTENFHOM IIE0UHOI 06cTaHOBKe Mn” ' OKHCIIAETCS 10 TpexX-
U YETHIPEXBAJIEHTHOTO CcoOCTOsiHUSA M Mano noasmxkeH (A.M.Ilepenpman,
H.C.Kacumos, 199). B ycrnoBusix HEUTpaibHOHN U ILEIOYHOM CPEe MOJIBUXK-
HOCTh Mn pe3Ko yMEHBINaeTCsl - OH epexoauT B GopMy THapaTa OKUcH - Mn
(OH), u BbImasaer u3 pacTBopa. B OKUCIUTENBHON Cpejie 3TO COeTUHEHUE
MOCIIEZI0BATEBLHO TepexoauT B MaHranuT (Mn,Os;-n-H,O) m mupomroswur,
0e3BoaHYI0 OKMCh MapraHma (MnQ;). B MIEeTOYHBIX YCIOBUSX OKHUCIHTEh-
HBIA TIOTEHIMAJ Ui TUIpaTa OKMCU MapraHila MOHIKAeTCs M LUK OTMe-
YEeHHBIX NPEBpaIIEeHH TPOXOAUT 0coO0eHHO Jierko (B.b.Mnbun, 1973).

B npupone cymecTByroT 4eThlpe KaTerOpuM COEJUHEHUH MapraHia.
Coenunenus, cojepXaliie IBYXBaJETHBIM MapraHell, KOTOPBIH MOKET
OBbITH KaK B (hopMe CBOOOJHBIX MOHOB, TaK U B OOMEHHOI WJIM HEOOMEHHOI
¢dopme. OdeHb aKTHBHBIE OKUCIIBI TPEXBAIETHOTO Mapranna Mn,Osz-n-H,Oy4;
MeHee akTHBHBIE OKHCIIBI, COJIEprKaIllie KaK JBYXBaJIETHBIN, TaK U TpeXBa-
JeTHBIH Mapraen - Mn,O; OTHOCUTEIBHO MHEPTHBIE OKHMCIIBI YEThIpEXBa-
neTHoro mMaprania — MnO; (B.b.Unbun, 1973).

[To Adriano (1986) mapranerr HEOOXOIUM TSI PACTCHUN M YKHBOTHBIX.
IIpn pH<S mapraner; noTeHIHaIbLHO TOKCUYEH [UIs pacTeHui. B 3ome pacre-
HUH COZlep)KaHIe MapraHia HaxomuTcs B mpexenax 500,0-107°% (3.B.J106-
poBosbckuid, 1983). Knapk 307161 pacTeHuit - 750,0-107%. Io BenmumHe KO-
s¢dunmenta OGuonoruyeckoro mnorjiomieHus (7,0) mapraHen; OTHOCHUTCS K
psily 3JIEMEHTOB CpeJlHero HakoIieHus U cuibHoro 3axsara (KK=0,7-10,0)
(A.N.ITepensman, H.C.Kacumos, 1999). Ilo B.B.Jlo6poBonbckomy (1983)
KOA(PUIHEHT OMOTOTHUECKOTO MOTJIOMICHHUS paBeH 6,86.

W3BecTHBI OpraHu3Mbl - MaHTaHOQUIBI. DTO HEKOTOPhIE Kele300aK-
TEpHUH, JKENIThle MypaBbH, Oepe3a, COCHA, €Jib, 1y0, KaMblIll, TPOCTHHK.

B pactuTenbHOCTH CpeHUX TOp HAa CPETHEIOPCKUX OTIIOKEHUSIX FOXK-
Horo ckiioHa bonbmioro KaBkaza oOHapyXeHbl CpeiHUE COJepXkKaHUs Map-
ranna (n-107°%): B 6yke - 170,0, xy6e - 164,0, rpabe - 2970, B pogoxCH-
pone - 5,7 (®.M.babaes, 1991), Ha BepX€IOPCKUX OTIOXKEHHSX - B OyKe -
2947, rpabe - 578,5, nyoe - 60.0 (d. M.babaes, 2000). Takum oGpazom,
BHE 3aBUCHUMOCTH OT XapakTepa MOJCTHJIAIOIINUX MOPOJ HAaUOOJIBLUIMMHU CO-
JepKaHUSIMU Mapratiia Beiaensercs rpad. Haubonbiiue conep:xkanus Map-
ranua B Oyke u gyoe HaOIr01al0TCsl Ha BEPXHEIOPCKUX OTJIOKEHUSX.

PactutenbHOCTh AOLIEPOHCKOTO MOJIYOCTPOBA XapaKTEpU3YyeTCs Clie-
IYIOIIUMU CPETHUMU COACPKAHUSIMH U KOdP(UIIEHTAMH OHOJIOTHYECKOTrO
nmorJyIoneHusi: 0000BbIe (BEpOIOKBSI KOJIFOYKA, CONOAKa romas) - 39,2
(Ax=0,72), crnoxHOUBETHbIC (TIOJBIHb OOBIKHOBEHHas W TOpbKas) - 9,3
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(Ax=0,39), mapeBbie (n1ebena tarapckas u Oenas) - 12,9 (Ax=0,80), 30H-
tnunble (penxens) - 4,8 (Ax=0,27), cBUHYATKOBBIE (KepMmek) - 7,5
(Ax=0,43), 3makoBblie (koctep) - 17,9 (Ax=1,02), abenpossie (3denpa - 4,9
(Ax=0,28), cocHoBsle (cocHa) - 16,9 (Ax=0,97), MacnuHOBbIE (MaciIHHA) -
17,4 (Ax=0,85), xumapucossie (kumapuc) - 68,6 (Ax=3,9), 1oxoBbie (JIOX) -
10,2 (Ax=0,58), TyroBeie (unxup) - 43,3 (Ax=2,5) (C.A.McaeB, ®.M.ba-
6aeB u ap., 2007). Takum 0Opa3om, cpeau TPaBIHUCTOW PACTUTEIBLHOCTH
HanOOJIBIIIMMHU COJIEPKAaHUSIMUA MapraHIla BBIICISETCS CEMEHCTBO O00OBBIX,
[0 MHTEHCUBHOCTH MOTJIOIIEHUS BBIIENSIETCS CEeMEeHCTBO 351akoBbIX. U3
JPEBECHON pacTUTEIHOCTH HAWOOJIBIIUMH COJCPKAHUSIMHU MapraHila BbI-
JensieTcs KUMapuc, HaMMEHbIIMMHU — CcOocHa. M3 mouBbl Haubojee WHTEH-
CUBHO Maprael, IOTIJIOLIAeTCs] KUIapucoM, HAaUMEHbIIass KOHUEHTpaLus
OTMeuaeTcs B JoXe. B 1esioM TpaBsiHUCTas paCTUTENBLHOCTh AOIIEPOHCKOTO
MOJIyOCTPOBA XapaKTEPU3yeTCs COJEp)KaHUSMU MapraHila B KOJIMYECTBE
13,8:107% ¢ Ax=0,56. B JIPEBECHON PaCTUTENIBLHOCTH CPEIUHHOE COACPKA-
HUE MapraHiia JOCTUTaeT 31,3-10'3 % ¢ Ax=1,8. Takum oOpa3oM, HAHOOITb-
IIMMHU COJEPKAHUAMU U OOJIbIIEeH MHTEHCUBHOCTHIO OMOJIOTMYECKOro MOr-
JIOLLIEHUS] MapraHIla XapaKTepu3yeTcsl JpeBeCHas paCTUTEIbHOCTb.

B nonsinu Hedrezarpsa3HenHo miomaau bubu-ibaTckoro Hedrera-
30BOTO MECTOPOXKIEHHsI AOLIEPOHCKOr0 MOJIYOCTpOBAa COJEp)KAHUE Map-
raHia B cpeiHeM paBHO 38.5- 10°% ¢ Ax=38.

TpaBsiHUCTast paCTUTENBHOCTH MPUPOAHO-AaHOMAIBHBIX IUIOMIA/IEN Xa-
pakTepusyercss K03((HUIMEHTOM OMOJIOTHYHECKOro MOTJIOIIEHUS B Ipese-
nax 0,3-1,6. B tpaBsaaucToi pacturenpHocTH Kanmarckoro mMenHo-nuppo-
TUHOBOTO MECTOPOXAEHUs (TaTapHUK, MANMOPOTHUK) MUHUMAaJIbHOW KOH-
LEHTpaluel MapraHua Bblaesnsercss nanopoTHuk (Ax=0,2), makcuManbHOU
— tatapHuk (Ax=0,4). Pa3Huna B MHTEHCHUB-HOCTU TOTJIOMICHUS CTATUCTH-
YecKH J0CToBepHas. B cpennem TpaBsHUCTas pacTuTeabHOCTh Karygarckoro
MecTOpOoKaeHUs XapakTepusyercs Ax=0,3.

TpaBsiHucTass pacTUTENbHOCTE DUIN3YANCKOTO KOI4EIaHHO-IOJIN-
METAJUINYECKOT0 MECTOPOXKICHHs (AlOPOTHHK, €XKEBHKA) XapaKTepU3yeT-
cs1 koadduumentom Guonoruueckoro noriouieHus B npexaenax 0,06-0,88 u
B cpenHeM paseH 0,47. MuHuMallbHass KOHLIEHTPALKUs OTMEYaeTCsl B Maro-
potHuke. Takum obOpasom, kak Ha Kangarckom, tak u Ha dunmzyaiickom
MECTOPOKJIEHUSAX MUHUMAJIbHON KOHLEHTPALMENl MapraHiia BbIAEIAETCS
MarnopoTHUK. B 1enom HanOosbie KOHIIEHTpAIMEeH MapTraHila BbIICISeTCS
TpaBsIHUCTasl pacTUTeNbHOCTh PDunmuzdaiickoro mecropoxaeHusa. CpaBHe-
HUE MHTEHCUBHOCTH IOMJIOIIEHUS C COOTBETCTBYIOLUIMMHU COJIEPKAaHUSIMHU B
MOYBaX BBIIBWIIO OOPATHYIO 3aBUCUMOCTh MHTEHCHBHOCTH IOTJIOMICHUS OT
COJIEpKAHUI MapraHia B IOYBax.

TpaBsiHHCTass paCTUTENBHOCTh 30JIOTOHOCHBIX MECTOPOXKIeHUM Ma-

94



noro KaBkaza xapakrepusyercs KO3QGUIHMEHTOM OHOJIOIMYECKOro Morio-
mienus B nipeaenax 0,58-1,6 u B cpeanem pasen 1,1. [1pu paBHoMm copepxa-
HUM Mapra’ia B I0YBax (33,0-10'3%) HauOoJbIIel KOHIIEHTpaIe Map-
TaHIla BBIJCISIETCS TaBosira llep3aMaHIMHCKOTO 30JI0TO-CYIb(OUIHOTO PY-
nomnposiBieHus. CpaBHEHHE UHTEHCUBHOCTH OMOJIOTHYECKOIO MOTJIOIIECHHUS
Maprasiia TPaBSHHCTOW PAaCTUTEIHLHOCTHIO, MPOU3PACTAIOIINX HaJ pa3HO-
TUMTHBIMH MECTOPOXKJICHUSIMU, BBISBIIIO HAMOOJBIIYI0O KOHIIEHTPAIUIO 3TO-
ro 3JEMEHTa PaCTUTEIBHOCTHIO 30JI0TOHOCHBIX MECTOPOXKICHUSMU, a U3
Hux [lepzaMaHIMHCKOTO 30J0TOCYABGUIHOTO PYJOTPOSIBICHHUS.

KycrapaukoBas pacturenbHOCTs OUIN34aCKOTO KOI4EIaHHO-II0JIN-
METAJTUYECKOT0 MECTOPOXKACHUS XapaKTepu3yercs KodpQuimeHrom Ouo-
JIOTUYECKOro TorijomeHuss Mapradua B npezaenax 0,88-4,45 u B cpenHem
paBeH 3,2.

B KkycTapHMKOBOM pacTUTENBHOCTH JlarkecaMaHCKOro 30J10TO-IOJIH-
MeTaJIn4eckoro mectopoxaenus (kpymuHa [lammaca, aepxu-mepeso,
XBOWHUK) KOA(P(PUIHMEHT OUOIOTHIECKOTO TOTJIONICHHS KOJIEOIETCs B Ipe-
nenax 0,73-3,64 u B cpennem paseH 1,79. MUHMMalIbHOW KOHIEHTpALMEH
MapraHija XapakTepHu3yeTcss XBOWHUK, HAauOOJIbIIas HAOI0IaeTCs B CEMEH-
CTBE KPYIIHWHOBBIX, CPEIX BHJIOB KOTOPOHl MakcHMaibHas KOHIEHTpAIUs
oOHapyXeHa B JIepKU-JepeBe.

B npeBecHoll pactutenbHOCTH J[arkecaMaHCKOIO 30J0TO-TIOJIMMETA-
JIUYECKOTO MECTOPOKICHHUSI UHTEHCUBHOCTD MOTJIOIICHHUST MapraHiia KoJyeo-
netcst B penenax 0,39-1,0 u B cpennem pasen 0,7. HaubombIieir koHIIeH-
Tpanuen BBIACISICTCS Tpad, HaMMeHbIeH - gucrtamka. Pa3Hua B WHTEH-
CUBHOCTH TIOTJIOLLIEHHU CylllecTBeHHas. J{peBecHast pactutenbHocTh [lep3a-
MaHJIMHCKOTO 30JI0TO-CYJIb(PUaHOTO pyHonposiBieHus (tabdn. 5.4) xapakre-
pusyercst K03QPUIMESHTOM OHOJIOTHYECKOTr0 MOTIOoMEeHus B npeaenax 1,3-
4,5 u B cpearem paBeH 2,8. HanbombImeit KOHIICHTpalMe MapraHiia Bble-
nsieTcst OyK, HAaMMEHbIeH - 1y0.

CpaBHHUTENbHBIA aHAIN3 UHTCHCUBHOCTH OHMOJIOTHYECKOTO IOTJIONIEe-
HUS MapraHiia pacTUTENLHOCTHIO MPUPOTHO-aHOMANIBHBIX TUIOMIaeH ¢ ¢o-
HOBBIMU TOKa3aTEISIMUA BBISSBUJIN CJICTYIONTHE OCOOCHHOCTH B MHTEHCHUBHO-
CTH TOTJIOLLIEHHUSI 3TOTO AJIEMEHTA.

1. JlutepaTypHble TaHHbIE U JAaHHBIE UCCIIETYEMOTO pEeruoHa Kak ¢o-
HOBBIX, TaK U MPUPOJHO-aHOMAJBHBIX IJIOIIAJEH MO3BOJIWIM YCTAaHOBUTD,
YTO MHTEHCHUBHOCTH IOTJIONICHHS] MapraHiia TPaBsIHUCTON PacTUTEIbHOCTh
HaXOJUTCSI B OOPAaTHOM 3aBHUCHMOCTH OT COJAEPIKAHHSI ATOrO JJIEMEHTa B
MOYBaXx.

2. B KycTapHHKOBOW pacTUTENHHOCTH (POHOBBIX IUIOIIAJACH HHTCH-
CUBHOCTD TOIJIOIIEHHSI MapraHila HaxoJIUTCs B 00paTHOM 3aBUCHMOCTH OT
cojepxanusi B mouBax. Ha mpupoaHo-aHOMAaNbHBIX JIOMIA/SAX B 3aBUCUMO-
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CTH OT BEUIECTBEHHOI'O COCTaBa Py XapaKTep UHTEHCUBHOCTHU MOTJIOLICHUS
CYIIECTBEHHO OTiMuaeTcs. Hampumep, Ha OJOBOPYIHOM MECTOPOXKIACHUHU
JlansHoro BocToka MHTEHCHMBHOCTH TOTIJIOIIEHUS HAXOAWTCA B OOpaTHOU
3aBUCHUMOCTH OT COJIEpXKaHMUS Mapraniia B moyBax, Ha OUIM34alicCKOM KOJI-
YeIaHHO-TTOJIMMETAINTNYECKOM MECTOPOXK/IEHUU MHTEHCUBHOCTH TOTJIOIIE-
HUM HAaXOJMUTCS B MPSMOM 3aBUCHMOCTH OT COJICPKAHHUS B TIOYBAX.

3. AHanu3 nauTepaTypHBIX JAHHBIX MOKA3bIBAET, YTO MHTEHCHUBHOCTH
MOIJIOLIEHUSI MapraHiia APEBECHOW paCTUTEIbHOCTBIO, POMU3PACTAIOIIECH Ha
(OHOBBIX MMJIOMIAASIX, HAXOAUTCSA B MPSIMOW 3aBHCHUMOCTH OT COJEpKaHUS
3TOTO AJIEMEHTa B OoYBaX. IHTEHCMBHOCTb MOTJIOLICHHUS MapTaHIia ApeBec-
HOM PAaCTUTENBHOCTHIO HUCCIIEyeMOr0 PEeruoHa HaxoJsATCs B OOpaTHOI 3a-
BHUCUMOCTH OT COJIEpKaHUs JIeMeHTa B mouBax. OcoOEHHO KOHTPACTHO 3TO
MIPOSIBIISIETCS HA MPUPOJHO-aHOMATBHBIX TUIOIIASIX.

Ko6ansm. Knapx mmrochepst - 1,8-107 %. HanGoublime coaepKanus
kobasTa (20,0-107%) 0GHAPYKEHBI B YIHTPAOCHOBHBIX MOPOAAX (LYHHTHI
v p.), muruManbsaeie (0,5:107%) - B KHCIBIX TOpOax (IPaHHTHI, TPaHO-
auopuThl). Ocamodnble MOpoabl (TJUH, CIAHIBI U TIP.) XapaKTepU3yeTcs Co-
nepxxanusimu 2,0-10 A (A.Il.Bunorpamos, 1962).

B moyBax xo0anbT HAXOAUTCS B IBYXBaJIEHTHOU opMe criocoOeH na-
BaTh KOMIUIEKCHBIE COCTMHEHHUS C OPTaHMYECKIMH BEIIECTBAMH.

Knapk 3omb1 pactenuit — 1,5 10°%. Tlo Bemmumue K03 unreHTa
OMOXMMHUYECKOTO TMOTIIOMICHUST KOOAIBT OTHOCUTCS K PSIAY SJIEMEHTOB Cpel-
HEero HakoruieHus ¥ cunbHOro 3axBata ¢ Ax=0,8 (A.M.ITepensman, H.C.Ka-
cuMoB, 1999).

PacturenbHOCTh AGIIEPOHCKOIO MOJXYOCTPOBA XapaKTEPU3yeTCsl ciie-
JIYIOLIMME CPEIHAME comepkanusmu (n-10°%) i COOTBETCTBYIOMIMMH KO-
s dunmeHTaMu TOTTOMEHUST KoOanbTa: 0000BbIe (BEpOIIOKBS KOIIOUKA.
comoaka) — 0,03-0,33 (Ax=0,02-0,42), cnoxxHoupeTHbie (mMOIbIHB) — 0,12
(Ax=0,15), mapessie (nedena) — 0,05 (Ax=0, 006), maciuHOBBIEC (MaCIHHA),
JIOXOBBIE (JI0X), TYTOBblE (MHXHUP) — HE OOHApYy>KEH, CBUHYATKOBbIE (Kep-
Mmek) — 0,5 (Ax=0,64), 3nakoBbie (koctep) — 0,14 ( Ax=0,18), cocHOBBIE
(cocna) — 0,14 (Ax=0,18), xunapucossle (xkumapuc) — 0,3 (Ax=0,38)
(C.A.HUcaes, ®.M.babaes u np. 2007). Takum o0pa3om, cpean MOTIOIMIEHUS
KO0OaJIbTa BBIJIEISCTCS KEPMEK, CPENIN IPEBECHOM KHITapHC.

[To HamMM JNaHHBIM TPaBSHUCTAs PACTUTENBLHOCTh CYOAIbIHICKOTrO
nosica, MpoMU3pacTaroas Ha JIYyroBO-JI€pHOBBIX MTOYBAX Ha OTJIOKEHUSIX OP-
CKOT'O BO3pacTa, XapakTepu3yercs: K03()(HUIMEeHTOM MOTJIOLIeHUs B Mpejie-
nax 0,04-0,5 u B cpennem pasen 0,34.

AHanu3 MHBEHCHBHOCTH IIOTJIOMICHUSI KOOallbTa pPa3sHBIMH BHUIAMHU
PacTUTENBHOCTH, IPOU3PACTAIOIICH Ha PAa3HOBO3PACTHBIX MOPO/IaX, BHISIBUII
HEKOTOpbIe 0COOEHHOCTH B MOTJIOMIEHUH 3TOTO AJIEMEHTA.
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1. Ha ropcKHX M HEOT€H-4E€TBEPTUUYHBIX OTJIOKEHHUSIX MaKCHUMaJlbHas
KOHIIEHTpalusi KoOaabTa HAOMI0AaeTCsl B TPAaBIHUCTON pacTUTeIbHOCTH. Ha
HIKHEMEJIOBBIX OTJIOKEHHSX CYIIECTBEHHBIX OTJIMYMI B KOHILIEHTPALUU
9TOr0 AIEMEHTA TPABSIHUCTOM, KYCTAPHUKOBOM M APEBECHOW PACTUTEIBHO-
CTBIO HE HAaOIIOAaeTCsl.

2. HauGompInas KOHIEHTpAIHsI KOOaIbTa KyCTAPHUKOBOW PAaCTHTEb-
HOCTH OTMEUYAETCS Ha HUKHEMEJIOBBIX OTJIOKEHUSX.

3. IHTEHCUBHOCTH TOTJIOIICHUsI KOOAIbTa TPABIHUCTON U KyCTapHU-
KOBOHM pPacTUTENbHOCTbIO HAXOAUTCS B OOpaTHOM 3aBHCUMOCTH OT COZIEp-
KAHUSAX B T0YBAX, B JIPEBECHOW PACTUTENBHOCTH HalOmojaercs crabdas
npsiMasi 3aBUCUMOCTB OT COAEPKAHUSI B TIOUBAX.

B TpaBsHHCTON pacTUTENBHOCTH NMPUPOJHO-aHOMAJIBHBIX ILIOLIAlEH
kod¢dunmeHT norjomieHus konedaercs B npeaenax 0,05-1,03. Ha Kangar-
CKOM MEIHO-ITUPPOTUHOBOM MECTOPOXKIECHUU pa3Hble BUIbl TPaBSIHUCTON
PACTUTENBHOCTH XapaKTEPHU3YIOTCS PaBHOW MHTEHCUBHOCTBIO IMOTJIOUICHUS
kobanpTa (Ax=0,05). Ha KanmannHckOM METHO-MTMPPOTUHOBOM MECTOPO-
xaeHuu Ax Haxoautcs B npenenax 0,85-1,2 u B cpeanem pases 1,03.

B kycrapHHMKOBON pacTUTENbHOCTH JlarkecamMaHCKOro 30JI0TO-
MOJIMMETAITNYeCKoro MecTopoxaeHus (kpymuna [lannaca, gepxu-nepeso,
XBOMHUK) AX kosebnetcs B ipeaenax 0,1-0,6 u B cpennem pasen 0,42.

JlpeBecHasi pactuTenbHOCTh Kangarckoro MeIHO-muppOTUHOBOTO Me-
CTOPOXKIICHHSI TIPECTAaBIICHAa TPEMs BHJAMH pacTeHui: OykoM (OyKOBEIE),
Oepesoii (Oepe3oBbie) U KieHOM (kieHoBble). KoadduuuenT noriomenus
Kosebercs ot H/00. Oyk) no 0,2 (6epesa). Knen xapakrepusyercs Ax=0,03.

B npeBecHOl pacTUTENBHOCTH 30J0TOHOCHBIX MECTOPOXIACHUN Ma-
noro KaBkasa, HeCMOTpsI Ha paBHO3HAYHBIE COJIEPIKAHMS KOOAIbTa B TOYBAX
(1,010 %), 5TOT SMEMeHTe He oOHapy»KeH.

BelmiensnoxkeHHbI MaTeprall MO3BOJISIET clielaTh HEKOTOPhIE BHIBO-
JIbl O TUHAMUKE TOTJIOMIEHHS KOOalbTa Pa3IMyHbIMUA BUIAMU PACTHTEIbHO-
ctu. Hanpumep, 6000BbIe B OJTHUX CIydasiX XapaKTepU3YIOTCS] MaKCHUMallb-
HOHM KOHLIEHTpauueH, B IpYyruXx — MUHUMalIbHOW. B ApeBecHON pacTuTenb-
HOCTH B OOJIBIITMHCTBE CIydaeB KoOaabT HE OOHAPYKEH, HHOT/IA B OTICIb-
HBIX BHJIaX HAOIIOAAI0TCS MUHUMAJIbHBIE COJIEPKAHMsI 3TOrO AieMeHTa. MH-
TEHCUBHOCTb MOTJIOUIEHUSI KOOabTa TPAaBIHUCTOM pacTUTEIbLHOCTU (POHO-
BBIX IUIOLIA/Ie HAXOOUTCA B OOpaTHOW 3aBUCHUMOCTH OT COJEpKaHUS B
M0YBaX, Ha KOJYEJAHHBIX MECTOPOXKICHHUIX HUKAKOW 3aKOHOMEPHOCTH HE
nposiBisgercs. OnHako Ha HepTe3arpsA3HEHHOH IUIONAAN WHTEHCUBHOCTh
ITOTJIOIIEHUS] TPABSHUCTOM PACTUTEIBHOCTHIO HA MPAMYIO 3aBHCUT OT CO-
JepKaHUs B MOYBaX. B KyCTapHUKOBOW pacTUTEIHHOCTH (POHOBBIX IUIOIIA-
Jeil U KOJTYeTaHHbIX MECTOPOXKACHUN UHTEHCUBHOCTh OMOJIOTUYECKOTO MO-
TJIOLIEHHST HAXOAUTCSI B 0OPaTHOM 3aBUCUMOCTH OT COJIEP>KaHHs B MOYBAX.
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Xapakrep HOIJIOMEHHUsI KoOaabTa JIPEBECHOM PAaCTUTEIbHOCTHIO PE3KO U3-
MEHSIETCS B 3aBHCHMOCTH OT YCIIOBHM MpOHM3pacTaHus: Ha (POHOBBIX ILIO-
MAgIX MPSIMO 3aBHCHUT, HA KOJYEAAHHBIX MECTOPOXKIEHHSX, HaJl 30HOU
OKHUCJIEHUS KOJIUYEAAHHO-TOJUMETAIIMYECKUX MECTOPOXKIACHUNH HHTEHCHB-
HOCTb TOTJIONIEHUsI HAaXOAUTCs B 0OpaTHOW 3aBUCUMOCTH OT COJEPKaHMs B
MIOYBAX.

Hukens. Knapk mutochepsr - 5,8-10 3%. HUKeTb OTHOCHTCS K CHIIE-
podUIBHON TpyIIe AIEMEHTOB (TUTaH, BaHAIMA, XpOM, MapraHell, keJe30,
K00asbT), Uil KOTOPOW XapaKTepHa MepeMeHHasl BaJeHTHOCThb, YTO UMEET
00JIbIII0E TEOXUMHUECKOE 3HAUCHHE.

W3BecTHB! 53 MUHepasia HUKENs, IVIABHBIMU U3 KOTOPBIX SIBIISIOTCS
HUKEIIMH, MWIIEPUT, NMEeHTIIaHauT. HekoTopele MuHepasibl HUKENs (NEHT-
JIAHJIUT, HUKEJIWH U Jp.) IPU BEIBETPUBAHUU NEPEXOASIT aHHAOEPIUT.

MakcuMalbHBIe COJePKAHMs HUKens ycraHosiensl (2,0:107 %) B
YIBTAOCHOBHBIX MOpoJax, MUHUManbHbIE (8,0-10 %) - B KHCITBIX IopoJax.
Ocanounble MOpOAb! (TJAMHBI, CIAHIIBI) XapaKTEPU3YIOTCA COJEpKaHUSIMU
HUKeJIs B Komuaectse 9,510 ~% (A.I1.Bunorpanos, 1962).

B 30He okucineHUHs CyabQUIAHBIX MECTOPOXKACHUN IMPH OKHUCIECHUU
HUKEJEBbIX MUHEpasioB oOpa3zyercs cynbdat Hukens (NiSO4), obnanarommii
IIPEKPACHON PACTBOPUMOCTBIO.

Kiapk 307161 pactennit - 5,0-10°%. KodddpuIueHT GHONOriHIeckoro
nornomenuss o A.U.Ilepensmany, HC.Kacumory (1999) pasen 1,0, mo
B.B.lo6poBonbeckomy (1983) - 1,54. Huxenb OTHOCHTCS K 3JI€eMEHTaM
cpenHero HakoruieHus u cribHOTO 3axBaTa (KK=0,7-10,0).

B tpaBsiHuCTON pacTUTENbHOCTH AOIIEPOHCKOTO MOJyOCTpOBa yCTa-
HOBJICHBI CIIeAyIomue coaepxkanns (n-10°%) n kodhduImeHTs 61oTorn-
YEeCKOro TOTJIONICHUSI HUKENs: B BepOmtokbel komouke - 1,37 (Ax=0,58),
conmoake rosou - 1,1 (Ax=0,34), noneiae - 0,87 (Ax=0,66), nebene - 1,26
(Ax=0,44), xocrepe - 2,9 (Ax=0,89), kepmeke - 0,5 (Ax=0,15), dbenxene 1,2
(Ax=0,31), apenpe - 0,9 (Ax=0,28). lns npeBecHON pacTUTETHLHOCTH AO-
I[IepOHa XapaKTepHBI cleayromue nokasarenu: cocHa - 1,0 (Ax=0,31), mac-
muHa - 1,0 (Ax=0,75), kunapuc - 1,4 (Ax=0,43), nox - 1,0 (0,31), urxup -
1,0 (Ax=0,31) (C.A.lcaeB, ®.M.babaes u ap., 2007).

TIpy comepKaHMH B TIOYBAX HUKENS B KommaecTse 4,5-107% xosddu-
[IUEHT OMOJIOrMYECKOTO ToriomieHus konednercs B npenenax 0,45-0,9 u B
cpeaneM, paBeH 0,68. MuHuMalibHasi KOHLIEHTPAIMSI OTMEYAETCS B OCUHE,
MaKCUMallbHasl - B TpyIIe U sI0JI0HE.

Anamu3 k03(ppUIHEHTOB MOIJIOUIEHNUs HHKENs pPacTUTEIbHOCTHIO,
MPOU3pACTAIONICH Ha HIKHEMEJIOBBIX OTJIOKEHHUSX, BBISBUJI HAHOOJBIIYIO
KOHIIEHTPALMIO JIEMEHTAa KYCTAPHUKOBOM pPaCTUTEIbHOCTHIO. VIHTEHCHB-
HOCTb IOIVIOIIEHUS IPEBECHON U KYCTaPHUKOBOM PACTUTEIBHOCTBIO IPOUC-
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XOJUT Ha OTHOCUTEJILHO HU3KOM PaBHO3HAYHOM ypPOBHE.

Ha BepXHEMENOBBIX OTJIOKEHUSX ObLUTH M3y4eHBI OYK, 1y0 (OyKOBBIE)
u rpad, kaparad (Oepe3oBbie). B cemeiicTBe OyKOBBIX AX KOJIeOIEeTCs B TIpe-
nenax ot 1,34 (6yk) no 1,71 (my0) u B cpemHem paBuo 1,52. B cemelicTBe
0epe3oBbIX KOIPPUIMEHT OMOIOTHYECKOro MOTJIOMIeHUs KoneOyiercs OT
0,54 (xaparau) go 0,6 (rpa®) u B cpennem pased 0,57. Takum oOpazom,
HauOOoJbIIel KOHIIEHTpAllMe HUKeINs BBIIENSIETCS ceMelcTBO OyKoBbIX. B
LIEJIOM JIpeBECHasl paCTUTEIbHOCTh HAa BEPXHEMEJIOBBIX OTJIOKEHUAX Xapak-
tepusyercsa Ax=1,05.

IIpounspacTaromiasi Ha paBHUHE Ha HEOTE€H-YETBEPUUHBIX OTIIONKEHMSIX
TPaBSHUCTAsI PACTUTENIBLHOCTD, MPH COJCPKAHUHU B MOYBAX HUKEINS B KOJHU-
gecrse 7,5°107°% XapakTepusyeTcst K03 HUIIMEHTOM IOTIIONICHUS B TIpee-
nax 0,28-0,39 u B cpennem pasen 0,33.

TpaBsiHuCTas pacTUTENBHOCTh Ha Kanarckom MenHO-TMPPOTUHOBOR
MECTOPOKIEHUM Xapakrepusyercsa Ax B npenenax 0,6-0,9 u B cpegnem pa-
BeH 0,75. MakcumanbHON KOHUEHTpauuel BbLAEISETCS ManoOpOTHHUK, MH-
HUMAaNbHOHN - TarapHuK. Ha KanManmHckoM MeIHO-TUPPOTHHOBOM MECTO-
poxnaenuu Ax xosnebnercs ot 1,1 (pomamika) 10 1,5, manmopoTHHK).

TpaBsiHECTas PaCTUTENBHOCTH HAJl 30JIOTOHOCHBIMU MECTOPOKIACHHUS-
mu Manoro Kaskasa xapakrepusyercsi Ax B npenenax 0,37- 0,47 u B cpen-
HeM paBeH 0,42. OtHocuTenbHO Oonblel KOHUeHTpauueit (B 1,3 pa3) BbI-
nensercs TaBoJira Ha JlarkecaMaHCKOM 30J10TO-TTOJIMMETANINYECKOM MECTO-
POKIEHUH, HO pa3HUI]a B MHTEHCHUBHOCTHU TOTJIONIEHUSI CTATUCTUYECKU HE
JIOCTOBEPHASI.

KycrapaukoBas pactutenbHOCTh KangManauHCKOro MeaHO-ITMPPOTHHO-
BOT'O MECTOPOXKJIEHUS NPECTaBlIEHA POJOACHIPOHOM, KO3(h(ULIMEHT mor-
JIOIIEHUS] KOTOPOro oleHuBaercs BenuuuHou 1,6. Ha dunusuaiickom Koii-
YeIaHHO-TTOJIMMETANINYECKOM MECTOPOKICHUHN OBbLIM HM3y4YeHbl POJIOJACH-
IpoH (BepecKoBble), Oy3uHa (KHMOJIOCTHBIE) U 4YEpHHUKA (OpyCHHYHBIE).
Koaddurnment nornomenust konednercs B npenenax 0,43-3,1 u B cpeanem
paseH 1,91.

JlpeBecHasi pacTUTenbHOCTh Kargarckoro Me1Ho-nmuppoOTUHOBOIO Me-
CTOPOXKJICHHSI TIpeICTaBlIeHa ceMeiicTBaMu OyKoBbIX (Oyk), Oepe3oBbix (Oe-
pe3a) u kiaeHoBwIX (kieH). Koaddunuent mornomenus: komaednercst B mpe-
nenax 0,9- 3,5 u B cpenneM paseH 1,9. MuHUManbpHble KOHLIEHTPALUUA OT-
MeYaroTcsl B KJIIEHe, MaKCUMaJlbHbIE - B Oepese.

Ha /larkecamMaHCKOM 30JI0TO-IOJUMETAIIIMYECKOM MECTOPOXKIAECHNUN
Ol M3y4eHbl Tpad (Oepe3oBbie) M (ucTamka (cymMaxoBbie). Pa3HuUIBI B
MHTCHCUBHOCTH TOTJIOIIEHHSI HUKENs MEXIy 3TUMHU BUAAMU HE HaOmoza-
ercsd. MHTEHCHBHOCTD MOTJIONIEHUS OIleHUBAaeTCsT BenununHoi Ax=0,22.

AHaM3 MHTEHCUBHOCTU MOTJIOIIEHHUS HUKENs Pa3MUYHbIMUA BUIAMHU
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pacTeHUH, MPOU3PACTAIOIINX B MPUPOIHO-aHOMAIIbHBIX YCIOBHSX MMOKa3al,
9TO HauOOJbIIIas KOHIICHTpAIHs HUKeNsl Habmrogaercs B Oyke u rpade Kaii-
MAJIMHCKOTO MEIHO-MIUPPOTHHOBOTO MECTOPOXK/ICHUS, HAUMEHBIIAs KOH-
[EHTpAaIKsI OTMEYAeTCs B rpade Hall 30JI0TOHOCHBIMU MECTOPOKICHUSIMHU.

CpaBHI/ITCHBHBII;'I aHaJIn3 JTMHAMHWKNW MHTCHCUBHOCTH IOITIOIICHUA HHU-

KeJsl PacTHTEIbHOCTHIO (POHOBBIX M TPHPOTHO-aHOMAIBHBIX TUIOIIAACH
BBISIBUII CIICAYIOLLEE:

1.

NHTEHCUBHOCTH MOTJIOUIEHUSI HUKEINSI TPABSIHUCTOW PACTUTEIBLHOCTH B
(OHOBBIX YCIOBMSIX MPH COAEPKAHUM B TMOYBAaX B KoiluyecTtse 2,2-
4,5-10°% HaxOUTCS B IPAMOIT 3aBHCHMOCTH OT COEPYKAHMIl B [TOYBAX,
MPU YBEJIMYECHUHN COJIEpKaHUsI B MOYBAX 1O 7,5-10'3% - HaOmrogaeTcs
oOpaTHas 3aBUCHUMOCTb.

VHTEHCUBHOCTD TOTJIOIIEHUS HUKENS KYCTapHUKOBOW pPaCTUTEIHbHO-
CThIO Kak (POHOBBIX, TaK W HaJ[ KOJYEIAaHHBIMU MECTOPOXXKICHUSIMHU Ha-
XOJUTCsl B 0OpaTHOM 3aBUCHMOCTH OT COJIep>KaHus B moyBax. Haz 3010-
TOHOCHBIMH MECTOPOXKICHUSMHU - MPsIMasi 3aBUCUMOCTh OT COJIEP>KaHUI
B MTOYBAX.

NHTEeHCUBHOCTH MOTJIONIEHUSI HUKEISI IPEBECHON PaCTUTEIHHOCTHIO TIPH
MaJbIX COJEP)KaHUAX HHUKEINs B MOYBaX Kak (POHOBBIX, TaK M KOTYETAH-
HBIX MECTOPOKJIEHUU HAXOJUTCA B OOpAaTHOW 3aBHCUMOCTH OT COJZEp-
*aHus B mouBax. [Ipu yBennueHuu cojeprkaHUil B MOYBAaX KOMYEIaH-
HBIX MECTOPOKICHUH MHTEHCUBHOCTH ITOTJIONMICHUS HAXOJWUTCS B TIPS-
MO 3aBUCUMOCTH OT COJIep>KaHus B MouBax. Haa 30110 TOHOCHBIMU Me-
CTOPOXKIACHUSIMA WHTECHCHBHOCTH TIOTJIOIICHUS — HAXOJIUTCS B MPSMOM
3aBHCHMOCTH OT COJEP>KaHUN B MOYBAX.
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BOYUK QAFQAZIN CONUB, CONUB-SORQ YAMACINDA Mn, Co, Ni
BITKIiLORDO BIOGEOKiMYOVi UDULMA INTENSIiVLiYi HAQQINDA

S.A.ISAYEV, AM.ISMAYILOVA, A.Q.MOMMODOVA
XULASO

Bitkilorde kimyavi elementlorin konsentrasiyasina fiziki-cografi soraitlor, homg¢inin
geoloji voziyyat tosir gostorir. Burada osas rol torpaqlarin kimyovi torkibine moxsusdur ki,
onlar mansa etibarilo anasiixurlarla slagolidir. Elementlorin udulmasinin genetik amilin
tosiri o halda aydin olur ki, onlar eyni geokimyovi soraitlorodo bitmis olurlar. Bitkilorin
kimyavi torkibinin formalagmasinda osason genetik [9] vo ekoloji amillor istirak edir. Bit-
kilorin kimyovi torkibi ilk ndvbodo sistematik voziyyat ilo baghdir. Bitkilorin kimyavi tor-
kibi ilk ndévbads sistematik vaziyyet ilo baglidir. Bitki kiiliindo elementin orta miqdarinin
onun bitdiyi torpaqlarda olan miqdarina nisbati elementin potensial ¢evikliyini agkarlamis-
dir vo elementin bioloji udulma intensivliyi gostorilir [8]. Maqgalode Mn, Co va Ni bioloji
udulma intensivliyi tosvir olunur.

Acar sozlar: bitki, torpaq, manqan, kobalt va nikelin biogeokimyavi udulma doracasi

INTENSITY OF BIOQEOCHIMICAL ABSORPTION OF MANQANESE,
COBALT AND NICKEL BY VEGETATION OF THE SOUTHERN
SOUTHEASTERN SLOPES OF THE GREATER CAUCASUS

S.A.ISAEV, AM.ISMAILOVA, A.G.MAMMADOVA
SUMMARY

The concept of chemical elements in vegetation is influenced by the physicoche-
mical conditions as well as the geological setting. A significant role belongs to the chemical
composition of soils, which is genetically related to parent rocks. The influence of the
genetic factor on the absorption of elements is manifested in the study of vegetation
growing in the same landscape geochemical conditions [9]. Genetic and environmental
factors are mainly involved in the formation of the chemical composition of plants. The
chemical composition of plants depends primarily on their systematic position. The ratio of
the average composition of an element in the ash of a plant to its content in the soil where
the plant grows affects the potential mobility of the element and indicates the intensity of
the biological absorption of the element. This article presents the intensity of the biological
absorption of manganese, cobalt and nickel, for which this property is most clearly
illuminated in soils and plants of various deposits.

Keywords: plant, soil, intensity of biological absorption of manganese, cobalt and
nickel.
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B cmamve paccmompen xapaxmep pacnpeoenenusi paouoaKmuGHbIX 21eMeHmoe U
Jaumonozuyeckuil cocmag nopoo npooykmugnot momwu (I1T) nepmeeazonocrnoeo paiiona
baxunckozo apxunenaea. Xapaxmep pacnpedeienus 5mux 1eMeHMo8 6 HUICHEM U GepX-
nem omoenax KT omnuuaromes. B nuscrnem omoene Th u U umerom HopmanvHoe pacnpe-
Oenenue, a 6 GepxXHeM OHU UMEIOM J02HOPMAanbHoe pacnpedenenue. Hecmomps na mo, yumo
nO 0OMOEnbHbIM 00PA3YaAM O paspesy U o MUnam nopoo Ommevaemcs Koiebanue 8 Koau-
yecmeennom cooepacanuu, npu conocmagnernuu IT u KT 0aunvie cpednux sHaueHuil (Ouc-
nepcuu u no xapaxkmepy oughpepenyuaibHo2o pacnpeodeneHus Uccieoyemvblx 1emMennos
1n00mMEepPIAHCOAemcs NPAGUILHOCMb 08YXUIeHHO020 noopasdeneHus smux moauy. Kpome smo-
20, y U 6 kaosicooti uz moaw 6HuU3 no paspesy Ommeuaemcs yeeiuieHue e2o cpeonezo om-
KIOHEHUsl U CMeNneHu paccesHus, d makdice O6oabuas N0Kamu3ayus paouoakmueHslx die-
menmos /U, Th/ 6 paspeszax cmpykmyp, co0epicaujux 3a1exncu yeneo00pooos, no380saen
paccmampueams ux Kak 2eoXumudecKue Kpumepuu NOUCKo8 3anediceti heghmu u 2asa.

KuioueBble c¢ji0Ba: HOpMalbHOE, JIOTHOpMalbHOE, TuddhepeHIraIbLHOe pacipee-
JIeHUE, PaJMOaKTUBHBIC AJIEMEHTHI, HIYKHETUTHOTICHOBEIE oTinoxerHwus, FOKB.

OcanouHble MOPOJbI UTPAIOT CYLIECTBEHHYIO POJIb B TEOXUMUYECKOM
OanaHce paJMOaKTHBHBIX AJIEMEHTOB, OCOOCHHO ypaHa M TOpHs, OOJbIlas
4acThb KOTOPBIX B IPUIIOBEPXHOCTHOI 30HE 36éMHOM KOpBI TECHEHIIINM 00pa-
30M CB$I3aHA C MIECUAHO-IVIMHUCTBIMU OTJIOKEHUSMHU.

XapakTepy HUX paclpefeseHUs] U HAKOIUICHUs B PA3JIMYHBIX TOJIAX
MOPO/J MOCBSILEH psial padoT OTEYECTBEHHOH U 3apyOexHOH TUTepaTypsbl, B
OJIHUX W3 KOTOPBIX OTPAKAETCS TECHAs CBSA3b C OPraHMYECKUMU BEILECTBA-
mu /A.A.CmbiciioB, 1974r./, B npyrux /B.M.bapanos, A.B.Ponos, K.I'.Ky-
HAILlOB/, paCCMaTPUBAETCSI CBSI3b 3TUX 3JIEMEHTOB C IPOLECCAMU BBIBETPU-
BaHUs. J{71s1 BBIACHEHUS MHTEHCUBHOCTH CTEIIEHU BBIBETPUBAHUS U HAIpPaB-
JEHHOCTH TIPU 3TOM TE€OXMMHYECKHMX IPOLECCOB M BBIICHEHHUIO YCIOBHU
ocaakooOpazoBanus A.Il.BuHOrpagoB cumTaer BO3MOKHBIM HCIIOJIB30Ba-
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HueMm BenmuuuHbl oTHomIeHuss Th/U. Topwuii-ypaHOBbIE OTHOIIEHHUS KOJI€O-
JATCS B UIMPOKUX MpeAesaXx M MX BBICOKME 3HAUEHUS XapaKTEpHbI IS
0CaJIKOB MPUOpEeKHBIX (hallnii, I1e HAKOIIMBAETCS 3HAUUTEIbHOE KOJIUYe-
CTBO PACTUTEIILHON OPraHUKH U YCTOWYUBBIX K BBIBETPUBAHUIO TOPHUICO-
JepKaIIUX aKCeCCOPHBIX MUHEPAJIOB /MOHAIUT,IUPOXJIOP, UIBMEHUT, PY-
i u ap. ®.J[.I'acanos, 1988r./

B IIT Asepbaiimkana 3TH 3JIEMEHTBI UCCIICOBAIIMCH B pa3pesax Arl-
IIEPOHCKOTO TTOJIyOCTPOBA /pa3pe3 CTPYKTYpPhl ATamTsx/, HUKHEKYPHUHCKON
BIauHbI /CTpyKTypbl Kapabariel, Hedreuana/, Anmeponckoro /Hedt mami-
napel, baxap/ u bakunckoro /bymia-nenns/ apxurnenaroB. B KpacHorsernoit
tome TypkKMEHHH OHO M3y4alloch 1o CTpykType JIAM m 6. J[uransiOek.
HccnenoBanue MpoBOJMIOCH MO OTIACIBHBIM CTPATUTPAQUUUECKUM TTO/Apa3-
JeNIEHUSIM, TaK U TI0 OTAETBHBIM TUMaM nopon (Tabmn.l, 2). [TomeiTka comoc-
tapneHus [IT n KT ¢ yueToM paaroakTUBHBIX 3JIEMEHTOB IPOBOAUTCS BIEP-
BbIe. 32 OCHOBY ATOTO COTIOCTaBIIEHHsI HAMHU B35TO cpenHee cogepxkanue U u
Th B paspesax , mo Tumam MopoJ, JaHHBIE AUCIEPCHH, TUCTOIPAMMBI UX pac-
MpeaeNeHus B HIYKHEM U BEPXHEM OTJIeNIaX paccMaTpuBaeMbIX CBUT. [Ipexe
YeM IPOBOJIUTH COMOCTABICHUE YKA3aHHBIX CBHUT, Mbl paCCMaTPUBAEM H3Me-
Henre U u Th mo mepeyucrneHHbIM XapaKTEpUCTHKAM /IaHHbIE JWCIEPCHUH,
o TUIamM nopoj u T.1./ B otaenbHocTy o [T u KT.

Pazpe3 Atamrsax HaunHaeTcst ¢ KupMakiuHCKO# CBUTBI, 3ajleTaroliei Ha
OTJIOKEHUAX TIOHTA. PaccmarpuBas TabyuIly cpeiHUX 3HAUYCHHI SJIEMEHTOB 110
paszpe3y u 1o TUIaM MOPOA B IIETIOM, MOKHO OTMETUTH KOJIeOaHUE ITHUX dJie-
MeHTOB (Tabm.1). Uto kacaeTcst KOMMYeCTBEHHOTO COACPKAHUS B TIECUaHUKAX,
10 CPAaBHEHMIO CO CpeHUM 3HayeHueM B rimHax, U u Th To ux 6osbiue npu-
CYTCTBYET B INIUHAX.

B BepxHem otene paspesa Aramrsix Topuil npeobiagaer Haj ypaHOM.
Hwxnuil otnen otnnuaercs ymeHbllieHueM cpeanux 3Hadenuii U u Th, npu-
4yeM IOCJIEAHUIM B HIKHEM OTJienie Heckonbko mpebimaeT Th. Takoe peskoe
U3MEHEHHE CpPEeIHUX 3HAYECHUIl elle pa3 CBUJETEIbCTBYET O MPaBWJIBHOCTH
nByxwieHHoro neneHus IIT. IloBblmieHHast CTeneHb paccessHUS B BEPXHEM
OT/IEJI€ CBUJIETENLCTBYET O PACHIMPEHUH KOHTypa OacceiiHa ceMMEeHTally B
nepuoJ ocaakoHakorieHust BepxHero oraena IIT. AuddepenimansHoe pac-
MpeIeTIeHUE ITUX AJIEMEHTOB HIKHEro u BepxHero oraenos IIT Taxke oriu-
yaercst Mexny coboil. Pactipenenenne Th u U B 3TOM pa3pese BepxHEro otje-
Jla UMEeT HOpMAaJIbHBIHM XapakTep, a HIYKHETO OT/IeNa-JIOTHOPMAaJIbHBIH.

JlorHopManbHOE pacnpeesIeHne 3TUX 3JIEMEHTOB JJIsl HUKHETO OT/Ie-
Ja, BUJMMO CBSI3aHO C M3MEHEHHUEM XapakTepa MUTrpauud HeTHu U HePTH-
HBIX BOJ. B HIDKHEM OTzese 10 CPAaBHEHMIO C BEPXHUM OTJIEJIOM, pacIpeie-
JIEHUE 3TUX 3JIEMEHTOB MMEET JIBYXBEpIIMHHbIE KPUBbBIE, KOTOPbIE YKa3bl-
BAaIOT Ha JOBOJILHO OTAU((EPEHIMPOBAHHOCTD JIEMEHTOB 10 THIIaM MOPO]T
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(puc.1). OcoOeHHO yOEIWTEIbHO 3TO MOJAYEPKUBACTCS JAaHHBIMH JUCIIEP-
CUH, TI0 KOTOPBIM CTerneHb paccesHus Th m U yBenmuumBaeTcs B BEpXHEM
OTJIEJIE TT0 CPABHECHUIO C HIYKHEM OTJICIIOM.

Tabnuma 1
Cpennee cogepxanne U u Th mo paspe3y u tunam nopoa (r/t)
[Tn. Atamrsax IT1. Kapabarist
Caura nopoja 8] Th Caura [Topona
CypaxaHckas MeCYaHUK 1,0 2,9 11T ['nunuc.necu
rIMHA 1,4 3,6 V-V I'nunnc.mecu
CalOyHYnHCKasT | MecYaHuK 1,2 6,0 IX-X AJneBp.IIMH.IIeCY
I'nuna 2.3 7,7 IX-X I'nmuna
Banaxanckas Ilecuanuk | 2,5 5,4 XII I iuHuCT.TIeCY.
HKI Ilecyanuk | 1,0 3,4 XIII T'nuna
Cina 3,4 4,2 X111 Cytiech
HKII IMecyannk | 1,1 5,6 XIV [ JIMHKCT.TIeCYAHUK
KC ITecuanux 1 1 1 ,9 XV ITecuanuk
[TouT [ecyannk | 1,0 1,8 XV II-XV 111 [nun.mecy.
T Hedraana ITn.Hed1-nammnaper.
X1 Trra banaxan. | I'munucr.aneBpo | 4,9 18,0
Cabynun | Ilecyan.rmmaucr | 2,8 8,8
VIII ['nuna
HHCKast Ilecuanuk 1,0 13,0
IX I'nmuna mecuan
Banaxan Ilecuanuk 1,3 5,8
Xl Ilecya. MIHHHCT. cKas AJeBpUT.IIIMHA 1,9 8,4
XVII-XVII AneBpuT.riavHa HKT [R T — 13 6.4
XVl IlecuaHmK MIHH. - KC I'muaucr.anes o | 1,2 7,4
XIX Ilecuammk ' pHuCTHIA KaC I'muauct.mecua 4,6 6,4
IIn.Baxap [In.bynna-nenus
Banaxan. Tlecuanuk VIII AJIEBpUT IJIMHA. 2,4
Ca.»mepep». [Necyanuk ['mina necyanuct 1,521
HKTI-HKII ITecuaHnk [lecox
KC [Mecuanuk CalyH4uH. I'nuna aneBput. 1,3
K [Mecuanuk AJeBpHT.TIIMHA 2,2
XIIAI0JIAT 1,3
YK naHoB Kyrecu CypaxaHck. CyriuHuK 5,2
XI, HKT" I'muHuCTBIA ANEBPOJIUT IEJJ:E:: anesp 1’471
HKT I'muna >
AJIeBpUT.TIINHA IIL.JIAM
HKII Tlecuannk B.O. IMecuanuk 2,2
Iecox KaC T'nuHa 2,8
Tlecuanuk 2.7
AJeBpOIUT 2,8
VIII ['uH.ecyaH. 2,1
ITecok 3.4
TIK Ilecox 3,2
Ilecuanuk 2,7
VIII I'nuna necu 2,1
I'muna 2.3
VII I'muna 2.3
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[loBbIIEHHOE CpeiHEE COAEPIKAHUE U CTEIEHb PACCESIHUS B BEPXHEM
OTJeJie CBUAETENBbCTBYET O PAaCIIMPEHUH KOHTYpa OacceifHa cequMeHTaIH
B MepHOJ] ocaaKoHakorieHus BepxHero oraena [1T. Takum o6pazom, ocaaku
[IT-KT ¢dopmupoBanuch B ONaronpuATHBIX Ui HepTerazoodpa3oBaHUs
YCIIOBUSIX TPAHCTPECCUBHOTO IUKJIA OCAIKOHAKOIUIEHHUS, OBICTPOrO MOTpy-
KeHHUs JHa OacceifHa M 3aXOPOHEHUS] OPraHMYECKUX OCTATKOB B BOCCTaHO-
BUTEJIBHOU CpeJie.

B HM>KHEKYPUHCKOH BIIAJIMHE 3TH AJIEMEHTHI UCCIEA0BAIUCH B pa3pe-
3ax Kapabarner m Hedreuana. B paspese, Kapabarnsl npencraBieH Bepx-
HuM otaenoM IIT, Haunnasa cam3y BBepx ¢ XX no III ropusoHTa BKItOUH-
TeabHO. B 3TOM mHTepBane HaMu OBUIO HCCIEAOBAHO Ha COJEp)KaHue pa-
JTMOAKTUBHBIX 3JIEMEHTOB, B KOTOPBIX KOJIMYECTBEHHBI M3MEHEHHH AITHX
AJIEMEHTOB 10 OT/IEIbHBIM TOPU30HTAM MIPUBOJIUTCS B Tabnuiie 2.

[Ipu conocraBieHUN JaHHBIX CPEIHUX 3HAYEHUN 3TUX d1eMeHTOB XII
n XIII ropu30HTOB BUJIHO pe3KOE BO3PACTAHHUE ITUX DJIEMEHTOB. B OCHOB-
HOM YBEJIMYMBAETCS B TJINHAX.

B paspese Hedreuana uccnenoBanuch 3TH 3J1€MEHTHI TJIaBHBIM 00pa-
30M 10 BEPXHEMY OTJIENY M TOJIbKO JBa oOpasna n3 XXI ropusonra, coot-
BercTByromux cBute HKIIT Hmkuero ornena I1T. Bo Bcex oOpasmax Oombiie
ATHX DJIEMEHTOB B TJIMHe, 3ajeratomeid Ha riyomne M III ropuzonte
(Th=I11r/T, U=3,4r/1), a Hmxkezaneratomuii, XXI ropuszonte (Th=10r/T,
U=3,31/1). I'opuzont XIX wccienoBaH MO TIMHUCTOMY IECYaHUKY, OTHO-
csuiemycs 1o Bo3pacty k BepxHeMy otaeny [IT. Kak u B HuxkHeM otaene B
HEM yYpaH MEHBIIIE, YEM TOPUH.

Bosnbliee cpegHee 3HaYeHHE HIIEMEHTOB M MX OOJIbIIAsl CTENEHb pac-
CEesTHUS CBSA3AHBI C PA3IMYHBIMU NMpuuyuHaMu. OfHa U3 HUX - 3TO OOJbILIas
IJIMHUCTOCTh pa3pesa, KoTopas o0yciioBieHa (OPMUPOBAHHME IOCIEIHErO
/Kapabarnel/ B 60see riry0OOKOBOAHOM dacTu OacceitHa. Cpenu TIWHUCTON
COCTaBISIONICH KaK TJIWH, TaK U TITMHUCTON (hpakiuu JPYyTrux TUIOB MOPO/I,
HEepeJIKO MpeolIalaloluM MUHEPATIOM SIBJISETCSI MOHTUMOPUIUIOHUT, 00J1a-
JAIOIIMI MOBBIIICHHBIMU a0COPOIIMOHHBIMY CBONCTBaMHU, MEPEHOCSIINA Ha
CBOMX MMIIEJUIAX U 3TU 3JEMEHThl. MeHbIllas CTENEeHb paccessHUs BUIUMO
CBsI3aHA C BIUsSHUEM HE(TSHON 3aekKH B Mpeaenax cTpykTypbl Kapabarimesr.
B npouecce nmocrcemuMeHTalIMOHHBIX U3MEHEHUH C y4ETOM MUTpaluu Hed-
TU ¥ BJIUSHUSA HEPTSHBIX BOJ, 9TH DJIEMEHTHI MOTJIM KOHIIEHTPUPOBATHCS B
nopojax paspesa cTpykrypsl Kapabaribi.

Comocrasnenue audpdepenimansHoro pacnpeaenenus Th u U B Bepx-
HeM otaene [T miomanu Atamks ¢ HOpMaIbHBIM PaCHpPEICICHUEM 3TUX dJIe-
MEHTOB B paspe3e KapaOaribl mokasbIBaeT JIyYIIyI0 OTCOPTUPOBAHHOCTH IO-
POJ B ITOCIIETHEM.

Berpeuatores u 6onee «auctbiey» pasHocTd TiuH. [Ipu 3TOoM B pac-
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Mpe/ieJIeHH yKa3aHHBIX Pa3HOCTEH IO IO HAOJII01aeTCsl ONpeeeH-
Has 3aKOHOMEpPHOCTh, corjlacHO kotopoil rmmHbl IIT ceBepo-3amamHoi u
3anmagHon yacted FOxHo-Kacnuiickoil BaguHbl coepikaTr OOJBIIYIO TPH-
MeChb aJeBPUTOBOrO0 Marepuasia, YeM IJIMHBI I0r0-BOCTOYHOM U BOCTOUHOM
ee yacteil. B cBsa3u ¢ atuMm raumnel IIT bakuHckoro apxumenara, a Tak xe
IJIOMIAEH FOro-BOCTOYHOM 4YacTH HMKHEKYpUHCKON BIAUHBI SIBIIACTCS
0oJiee MIaCTUYHBIMU, YEM TJIMHBI CEBEpO-3amaiHOM U 3amaiHoi yacTei (6).

O nyumiedt OTCOPTUPOBAHHOCTH TOPOJ B pa3pe3e MECTOPOXKICHUS
Kapabarnbl cBUIETENBCTBYET U MEHbIIEE KOJIUYECTBO BEPIIMH B KPUBBIX
THUCTOrpaMM 110 CpaBHEHMIO ¢ Ataniks (puc.l).

HOxnee HedrerazoHocHoii 30HbI HUKHEKYpHUHCKOM BIaIWHBI UCCIIE-
JOBAIKCh pa3pessl iomaan Hedreuana.

B stux paspesax Oombliiee cpeHee KOIUYECTBEHHOE COACPKAHUE OT-
MedeHo B HwkHeM otnene /Th-8,45 u U-2,451/1/, uem B BepXHEM OTIEIe
/Th-7,67u U-2,13 1/1/. CTeneHp TUCHepCcUuu B HUKHEM OTAeNe HECKOJIBKO
OoJbIlle, YeM B BEpXHEM OT/elie. MeHbIasl CTENeHb PACCESHUS B TIOCTC-
HEM, BUAUMO OOBSICHSETCS] OOJNBIIEH CBS3bIO UX C TOHKOJIUCIIEPCHBIM TJIH-
HUCTBIM MaTEPHAJIOM, a TAKKE C OPTaHUYECKHM BEIIECTBOM M BIIMSIHUE 3a-
neXu He()TU U MIACTOBBIX BOJ /3JM3UOHHBIN KatareHe3/. O BIUSHUU 3aie-
W He(TH W TUIACTOBBIX BOJ| CBHJICTEIHCTBYIOT MOBBIMICHHBIC 3HaYeHHS U,
Th B HuxHeM otaene. B 310 Bpemst KOHTyphI OacceiiHa ObLIM MEHbIIIE, yaa-
JIEHHOCTh OT TJIaBHBIX MUTAIOUIUX MPOBUHIIUN OOJIbIlIE, a BIUSHUE BTOPO-
CTETIEHHBIX HCTOYHUKOB CHOCA TaK)Ke MEHBbIIIE.

Tun pacnpenenenuss U u Th B HIXKHEM U BEpXHEM OT/eNIax-HOPMaJlb-
Helii. U B BepXHEM OTHele MMEeT TPEeXBEpIIMHHYIO KpuBYyl, a Th kak B
BEpXHEM, TaK U B HIDKHEM OTJIEJIC UMEET ABYXBEPIIMHHYIO KPUBYIO, TO €CTh
U u Th, cyas mo rpaHyloMeTpHYEcKOMY MNpOo(UIII0 /MeCYaHuK-IJInHa/,
MMEIOT JOBOJIBHO CIa0yH0 OTCOPTHPOBAHHOCTh. JTO CBHIETEILCTBYET 00
y4acTUM B OCAJKOHAKOIUIEHMH pPAaccMaTpUBAEMOr0 pa3pe3a HECKOJbKUX
HCTOYHUKOB CHOCA, MEHbIIIEH KOHPUTYypalluu CeIMMEHTAI[MOHHOTO Oacceil-
Ha, JJABUHHOM TEMIIE€ OCAJKOHAKOIJICHHS, MyTE€BBIX MOTOKOB W BIUSHUU
AIM3UOHHOTO KaTareHesa.

IIpu comocraBnenuu cpenuux 3HaueHuid U u Th BepxHUX OTAENOB
paspe3oB Hedreuana u Kapabarmel, oTmMeudaeTcsi OOJbIe MPUCYTCTBUE B
nocneanem paspese U. B paspese Hedrewana u Keizbuiarau 6ompiie Th.
Urto kacaercs crenenu paccesausi, To B Hedreuana u Kei3pimarau U pacce-
sH MeHble, yeM Th no cpaBuenuto ¢ KapaGarisr.

OtHocuTenbHas cnabas PacCesTHHOCTh MEPEUYHCICHHBIX 3JIEMEHTOB
MOXET OBbITh O00BSCHEHa OOJbILEH POJIBI0 B OCAJAKOHAKOIUIEHMH MECTHBIX
HMCTOYHUKOB MMHUTAHUS /TPsI3€BbIe BYJKAaHBI, IJIACTOBBIC,HEPTAHbBIE, HOM00-
pomusie Boabl/. B pa3zpese Hedrewana u Ke3putarau Th u U umeror Hop-
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MaslbHOE pacrnpenenenue. Kak BHIHO, IO XapakTepy paclpeleseHUus] OHU
coBrnaaaoT ¢ paspesamu Kapabarnel. B Hedreuana U umeer TpexBepiimH-
Hyt0, a Th nByxXBepUIMHHYIO KpUBYIO B 000MX pa3pe3ax. JTa TakkKe yKa3bl-
BaeT Ha 3HAYUTENILHYIO POJIb MECTHBIX BTOPOCTETIEHHBIX HCTOUHUKOB IHTA-
HUSl, TEPPUTCHHBIA MaTepuasl KOTOPBIX HE MCIbITAT JOJDKHON quddepeHca-
un. Comnocrasinenue cpeanux 3HaueHnit Th u U B BepxHEM OTzese Mmpeibl-
Oymux paspe3oB ¢ Hedreuana nokaspiBaer Oosbllee cojlepkaHue UX B MO-
ciegHeM. Takoe KOJIMYEeCTBEHHOE yBenndeHue B paspese Hedrewama U u
Th moatBepknaeT paHee BbICKa3aHHOE MHEHHE O 3HAYMTEIbHOH pOJIM B
dbopmuposarnu 1T pazpeza Hedreuana rps3eBbiX BYJIKaHOB, 310(OTEHHO-
ro mMartepuana, He(pTAHOW 3aleXH, IUIACTOBBIX BOJ, a TAKXKe YBEIMYEHUE
pa30yxarouux TIIMHUCTBIX MUHepanoB. CpaBHEHUE 3TUX pa3pe30B IO CTe-
MEHU JAMCIIEPCUU MOKA3bIBAET, YTO OOJIbIIAS CTENEHb PACCESIHUS UMEET Me-
cTo B paspese Aramks, HepT manyraper, baxap u Bymia- nenus. Oto cBue-
TEJIbCTBYET O CBSA3U UX € OOJIBLIMM YHCIOM UCTOYHUKOB CHOCA, B TOM YHCIIE
u rnaBHbIX. YTo Kacaercs paspe3a Hedreuana u Keizpuiarau, To Ha ux oT-
HOCUTEJIbHO MEHBIIYIO CTENEeHb PACCesHHs OKa3bIBAJIO BIUSHHME OOJbLIAs
YIJIEHHOCTh OT TOCIIEAHUX W TIOBBIIICHHAs POJIb MECTHOTO Marepuala,
NPUHUMAIOILEr0 y4yacTue B ocaakoHakoruieHuu. Kpussie nuddepenunans-
HOTO PacCesiHUsI TaK)Ke CBUICTEIbCTBYIOT 00 YUacTHH B MUTaHWU OacceliHa
0CaJIKOHAKOIJIEHUs] HECKOJIbKUX HCTOYHUKOB CHOCA.

ITo baknHckomy apxunenary B BepxHeMm otaene IIT cpegnee conmep-
xanue Th-8,04, U-3,36. IIpu stom U paccesiH 3HauntensHO mupe, ueM Th
/Tabn.1/. B aTOM pa3pese ypaH U TOPHI UMEIOT TOXKE ABYXBEPILIUHHbIE KPU-
BbI€, YTO TAKXE CBHJETEILCTBYET 00 OTHOCUTEIBHO ci1aboi nuddepenima-
MU OCAJ0YHOTO MaTepuaa /puc.1/.

Comnocransisi BepXHUil otaen paspe3a bymia-neHus ¢ paspesom An-
mepoHckoro apxunenara /Hedr-gamnapel, baxap/, cnenyer otmMeTuTb, 4To
B IIEPBOM U3 HUX ypaH U TOPUHA NPUCYTCTBYIOT B MEHBIINX KOJIUYECTBAX.

B pa3pese mecropoxkieHnii ANIIEPOHCKOTO apXuIlenara CTeneHb pac-
cesnust Th B 1Ba pa3a 6osbliie, 4eM B pazpe3e MecTopoxaeHus byia-nenus.

Cnabas mucnepcust ypaHa B pa3pe3ax MECTOPOXKACHUN ATIIEPOHCKO-
ro apxuIenara, BUAUMO, OOYCIIOBJICHA BIUSHUEM, TJIaBHBIM 00pa3oM, Hed-
TSHBIX 3aJIEXKEH.

CormocraBisisi pa3pe3bl MECTOPOXKICHUN AMNIIEPOHCKOrO apXuIiesara
/Hedt-nammmapsl, baxap/ ¢ pazpe3om miomaau ATamiks, cleayeT OTMETHUTb,
YTO B MEPBBIX- ATU AIEMEHTHI XapaKTEPU3YIOTCS YBEIUUYECHHEM CTETICHU JTUC-
NIEPCUU B HUKHEM OTJZEINE, a B pa3pese IUIomaan ATallks CTeNeHb PacCestHus
B BEpXHEM OT/IeJI€ 10 CPAaBHEHUIO C HIPKHUM OT/IEJIOM — BbIie /Tabum. 1/.

IToBeneHue ypaHa ¢ OTHOCUTEIBHO IMOHMKEHHOH €ro CTENEHbIO JHC-
nepcuu /0coOEHHO B BepXHEM oTnene paspesa Hedrt mammapsl/ Mbl CKIIOH-
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HBbI OOBSICHUTH OOJILIITUM BIIMSTHHEM 3alie’kd HePTH. Tem Ooiiee B 3TOM paii-
OHE BEPXHHH OTACN 3HAYUTEILHO PAa3MbIT U BIUSHUE YIJIEBOIOPOJOB Ha
BMEIIAOIINE TOPOJIBI MOXKET OBITH 00JIee UyBCTBUTEIILHBIM.

Tabmuua 2
Pationsr ATamrax Heodt Bynna-nenns JIAM n HedTuana n
n=25 Jlanuiapel n=26 0. /xuraneibex | Kbi3biiarau
baxap n=30 n=23
n=30
KOMITOHEHTHI Th U Th U Th U Th U Th U

X 537 | 1,19 | 533 | 16,43 | 8,04 | 3,36 11,08 | 2,52 | 7,67 | 23

=

S5 | D | 1334210 1280 | 1,71 | 6,61 | 4713 | 8,54 | 022 | 3,01 | 037
S5 [S 3,65 |145] 3,58 | 131 | 246 | 687 | 2,92 | 047 | 1,73 | 0,61
m

= _ X [ 37 [036] 664 | 175 [ - - 9,19 | 2,59 | 8,45 | 2.45
28 [ D [ 457 [026[3111] 27 [ - - 449 | 1,09 | 3,41 | 1,69
S8 [ s [21afost]sss| Le4| - R 2,12 | 1,04 | 1,87 | 1,30

Cpennee conepxanue /X/ u qucnepcusi /D/ u cTaHTApTHOE OTKIIOHE-
HUE paanoakTUBHBIX dneMeHToB /Th, U/ B mopoaax HUKHETTHOLIEHOBBIX
ornoxkeHudl IIT n KT AnmepoHCKOro mosyocTpoBa, almepoHCKOTO apXu-
nenara u [Ipubanaxanckoro He()TEra3oHOCHOTO paioHa.

B pazpese Atamrsax KOHTYp HETEHOCHOCTH 3aJI€KHU HIDKHETO OT/AeNa
3HAQUUTENIBHO LIKPE, YEM B BEPXHEM OTJIEJIE€ U MO3TOMY BIMSHUE YIJIEBOJO-
POJIOB Ha MMOBE/ICHUE ypaHa B HUKHEM OTelie 0oJiee YyBCTBUTEIBHO.

KonnuecTBeHHOE 1M KOTMYECTBEHHOE pacnpeenaeHue 3aeMeHToB B KT
paccmoTpensl Hamu 1o paspezam JIAM u KmanoB kymecu. Ilo cpemne
apudmernyeckuM naHHBIM B HUKHEM otaene KT mpucyrctByer Gonbiie U,
a B BepxHeM- npeobnamarommm siisiercss Th. HwkHU 1 BepXHHI OTaEBI
OTJIMYAIOTCS U TI0 CTENEHU PACCesHUs dTUX dIIeMEHTOB /Tabmn.2/. B BepxHem
ornene Th paccesH 6onee HHTEHCUBHO, YeM B HUKHEM, a U B HIDKHEM OT-
Jielie paccesH Mupe, YeM B BepxHeM. B o0miem ciyyae B BEpXHEM U HUXK-
HeMm otaenax B KT mo cpaBuenuro ¢ IIT, U u Th paccesnst mensie. [loaun-
KEHUE 3HAUYCHUS JUCIEPCUM ypaHa U Topus, Kak u B ciaydae [IT, Buaumo
CIIETyeT CBS3bIBAThH C BIMSHUEM 3aJI€KU YIIIEBOJOPOJOB, IPUYPOUEHHBIX K
HIWKHUM uHTepBanam pazpesa KT. [uHuCTbIE MOPOIbl BEPXHErO U HUMKHE-
ro orenoB IIT u KT 3ameTHO oTiiMYaroTCs Apyr OT Apyra Mo CBOMM Iapa-
MeTpam, a CJIeJOBaTEIbHO, U U30JUPYIOIINM CBOMCTBAM.

I'panynomerpuueckuii coctaB riuH IIT u KT xonTposmmpyercs maseo-
reorpaMIecKuMH yCIOBUSIMUA OCAIKOHAKOIUICHUSMH U PacCTOSHUEM OT HC-
TOYHHMKOB MUTaHUs TEPPUTeHHBIM MaTepuanom. Hanbombiieil tucrepcHOCTbIO
XapaKTepU3yrTCs INIUHbI bakuHCckoro apxumenara 1 HukHeKypUHCKOHR BIa-
IWHBIL, TAE COAEp)KaHHe NeIUTOBOM Qpakiuu coctapiser Oonee 80%.
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XapakTep paclpenecHus TUX IEMEHTOB B HIXKHEM U BEPXHEM OT-
nenax KT ormmuaercs. B mmwkneMm otaene Th u U uMeror HopMasibHOE pac-
IIPENIEJICHUE a B BEPXHEM OTZAENE OHM HMMEIOT JIOTHOPMAJIbHOE pacIpese-
nenue. [1o ¢popme kpuBast Th B BepXxHEM M HIDKHEM OTJIENaX JBYXBEPIIMH-
Ha, a kpuBasg U TOJIBKO B BEPXHEM OTAEJE ABYXBEPIUMHHAA. Takas pasHULA
B AMcCIIepcuu U TU(PepeHIINaIbHOM pacpeie]ICHUN JIEMEHTOB CBsI3aHa C
XyJIIIeH OTCOPTUPOBAHHOCTBIO TOpPOa BepxHero otaena /S=1,5/. @.J[.I'a-
caroB 1989r./. He cMOTps Ha TO, 9TO MO OTACIBLHBIM 00pa3iiaMm 1o paspesy
U IO TUIAM MOPOJ OTMEYaeTcsl KojebaHue B KOJUYECTBEHHO COJCpXKaHUU
npu conoctaBnernnu 1T u KT nanuble cpeJHUX 3HAYEHUH /AUCTIEpCHUU U TIO
xapakTepy A epeHInalIbHOro pacnpeaeaeHue/ NCCIeayeMbIX HIEMEHTOB
MOATBEPKIAI0T NMPABWIBHOCTD JBYXWJIEHHOTO IMOAPA3JEICHUs ITHX TOJIII.
Yro KacaeTcss ”3BMEHEHUs CTENEHH PAacCEsIHUSA, TO HaZl0 OTMETUTH, YTO OHA B
HIKHeM U BepxHeM otnenax KT nmeer MeHblee 3HaueHHe, YeM B MOPOAAx
IIT, o 4yem cka3aHO BBILIE NPU OMMCAHUU KaXJ0TO pa3pe3a B OTAEIbHOCTH.
Kpome storo y U B KaK10i1 U3 TOJII BHU3 10 pa3pe3y OTMEYAETCS yBEIU-
YEHHE €r0 CPEIHETO OTKJIIOHEHUS U CTENIEHU PACCESTHUS.

[ToBenenne Th pazmmuHo B 000mx Toymmax, T.K. B [T ero cpemanee co-
JIEp’KaHUE U CTENIEHb PACCESHUs YBEINYMBACTCA B HIDKHEM othene, a B KT
3THU MOKa3aTesin Bo3pacTaroT B BepxHeM otaene. B KT, Bunumo B BepxHeM
OT/IeJIe B CBA3M C pacIIMpeHueM OeperoBoil JMHUN 3HAUYUTENIbHOE BIMSIHUE
OKa3bIBalOT MUCTOYHUKHM CHOCA, COCTOAIIUE W3 MarMaTU4YeCKUX IMOPOJ BO3-
BoimieHHocTed [llax-Anam u Kapa-/lar, npeacraBieHHbIE KUCIBIMU UHTPY-
3UBHBIMH, 3((y3UBHBIMH U JallKOBBIMU MOpOAaMH, B KoTopeix Th conep-
KHUTCS B HanOoJbieM kosnmdectse. B paspese 11T, B cBs3u ¢ pacumpenreM
OacceliHa, NOCTYNaBIINNA TONOJHUTENbHBIN TEPPUTEeHHBIA MaTepHall OKa3bl-
Basl pa30aBJsrolee JeiicTBUe Ha KOJIMYEeCTBEHHOE conepkanue Th, ymeHb-
1iasi ero cpeHee KOJMYECTBO U CTENEHb PAacCesHUsS U MEHBIIYIO CTElEHb
IUCIIEPCUH, KaK B C CIy4ae C YPaHOM, CIIEQYET CBA3BIBATH C JIOKAIbHBIM
NeCTBHEM MUCTOYHMKA 3THX 3JIEMEHTOB, @ UMEHHO BIIMSHUEM 3aliexKel Hed-
TH ¥ MPOLIECCAMHU NIU3UOHHOTO KaTareHesa.

B 3axirodeHnun Hajo OTMedYaTh 4TO, OOJIbIIAs JOKAIU3AlMs paguoaK-
TUBHBIX 51eMeHTOB /U, Th/ B pa3pe3ax CTpyKTYp, COACPIKALINX 3aJI€KH yT-
JIEBOJIOPO/IOB, MO3BOJISIET PACCMaTPUBATh UX KaK FT€OXUMUYECKUE KPUTEPUU
MIOMCKOB 3aJIeXkKel HeTH U rasa.
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CONUBI X9ZOR COKOKLIiYINIiN ALT PLIOSEN COKUNTULORINDO
RADIOAKTIV ELEMENTLORININ PAYLANMASI

F.D.HOSONOV
XULASO

Magqalads Baki arxipelaqinin neftli-qazli rayonlarinin mshsuldar qat (MQ) ¢6kiin-
tiillorinds radioaktiv elementlorin litoloji torkibine gére paylanma saciyyasi verilmigdir. Bu
elementlorin MQ ¢okiintiilorinin alt va {ist sdbslorinds paylanma sociyyasi forqlidir. Th vo
U elementlorinin paylanmasi iist s6bado normal, alt sobado iso lognormaldir. Baxmayaraq
ki, ayri-ayr1 niimunslordo kosilis iizra va litoloji torkibo géra miqdart olaraq doyisir, MQ va
QQ miiqayisasinda bu elementlorin diferensial paylanmasi vo orta dispers qiymatino goro
bu ¢okiintiilorin iki s6bays boliinmasini tesdigloyir.

Bununla bels, U-nun hor bir qatda kasilis tizro asagiya dogru artmasi, onun orta qiy-
motinin doyismasi vo paylanma doracesinin doyigmasi, habelo (U.Th) elementlorinin yiik-
sok daracads lokallagsmasi xiisusiyystine gora onlar1 neft-qaz yataqlarinin geokimyavi ax-
tarig kriteriyasi kimi istifade etmok olar.

Agar sozlor: normal, lognormal, diferensial paylanma, radioaktiv elementlor, alt
pliosen ¢okiintiilori, CXC

DISTRIBUTION OF RADIOACTIVE ELEMENTS IN THE LOWER PLIOCENE
SEDIMENTS OF THE SOUTH CASPIAN DEPRESSION

F.D.HASANOV
SUMMARY

The article considers the distribution of radioactive elements and the lithological com-
position of rocks of the productive strata (PT) of the oil and gas bearing region of the Baku
archipelago. The nature of the distribution of these elements in the lower and upper sections of
the CT differs. In the lower division Th and U have a normal distribution and in the upper
division they have a lognormal distribution. Despite the fact that for individual samples by
section and by rock types, there is a fluctuation in the quantitative content when comparing PT
and CT, the data of the average values (variance and by the nature of the differential
distribution) of the studied elements confirm the correctness of the two-membered subdivision
of these strata. Additionally, U has an increase in its average deviation and degree of scattering
in each of the strata down the section, as well as a large localization of radioactive elements /U,
Th/ in sections of structures containing hydrocarbon deposits, which allows us to consider them
as geochemical criteria for searching for oil and gas deposits.

Keywords: normal, lognormal, differential distribution, radioactive elements, Lower
Pliocene deposits. SCD
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CTPYKTYPHO-MOP®OJIOI'NMYECKHUE MOJIEJIN
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B cmamuve ycmanosneno umo, 6 npeoenax mMecmopoicoenus pyoogmewaruue pas-
Pbl8bl 00BLEOUHAIOMC 8 MPU 2PYNNbL, 3ANAOHYI0, YEeHMPATbHYI0 U gocmoynyio. Kaoicoas
2PYRna cocmoum om demoipex 00 80CbMU CYONAPALIENbHbIX PYOOSMEUAIOUUX PA3PbIEOS,
PA3CPAHUMUBATOUUX NOSICOBOE CLOMNCeHUEe 0deK Ouabazos u cyib@UOHOU MUHEPATU3AYUL.
Buympu 610ro0s daiiku u pyoHbie 30Hbl HEOOHOKPAMHO PACX00SMCsl HA O08OIbHO DbICMPO
BKIUHUBAIOWUECS. 8eMBU. B amotl ces3u no namepanu u 60CCmManuio pyouvle 30Hbl KOIUYe-
CMBEHHO YMEHbULAIOMCS, UDO0, YEeNUUUBAIOMCS, CO30AION NPOMsIdICeHHble mead. Bvissne-
HO, YMo Juulb NOCMAHOSKU MOPGOCMPYKMYPHBIX UCCLEO08AHUTL PYOHBIX 30H CONPSIICEH-
HbIX CIPYKIYD MOJCen npedonpedenuns OYeHKy nepecnekmus Gran2os u 2yooKux 20pu-
30HMO6 Mecmopodcoenust. TIpu smom 3HauumenbHblll UHmepec npeoCcmasisen CeGepHbill
¢nane pyoHoeo nosisi HACLIUWEHHBI MHONCECMBOM Mel IPYAMUBHLIX PUOOAYUINOE, NOoJel
BMOPUUHBIX KEAPYUNOS C CYIbPUOHBIM OPYOCHEHUEM.

KaroueBble cioBa: JlarkecamMaHcKoe MECTOPOXKICHHE, CTPYKTYpHO-MOP(OIOTH-
YeCKUe MOJICIIH, PYHOE MOJIe, pyAHas 30Ha.

DOneMeHTBl PYAHBIX Ted (MOIIHOCTh, MOPQOJIOIrHs, paclpeneicHue
MOJIE3HBIX KOMITOHEHTOB) W M3MEHEHHBIX IIAaBHBIX X MapaMeTpOB MO JlaTe-
panu M TayOMHBI mpenonpeaesstoTces GyHkuueil psga ¢axropo (Boeso-
nuH, 2008; Epemun u np., 2000): npupoaoil py1oBMEIIAIOMIUX CTPYKTYD,
MaciTaboM 3aMeleHUH, HAPABICHHOCTHIO U XapaKTepOM TEJIEeCKOIHPOBa-
HUS PYJHOTO BEHIECTBA, (PU3UKO-XUMHUUYECKUMH OCOOCHHOCTSIMHU, TEpMOOa-
POXMMHUYECKMMU CBOMCTBaMHU (DIIOUIOB, 3JIEKTPOIPOBOJAUMOCTHIO PYIOB-
Meraouux Toum 1 1p. CtanaapTu3anus yKa3aHHbIX (QYHKIMOHAIbHBIX U3-
MEHEHHMH 4acTO HApYILAIOTCS B YCIOBUAX JIOKAIMW3ALUU PYAHBIX TE€T B CHC-
TeMe KYJIUCHO-JIMHEHHBIX 30H, XapaKTEePU3YIOIIUXCS CEKTEPHAIbHO U 000-
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TallIeHHOCTHIO JIOKAIbHBIX YYaCTKOB CMEHSIOIIMXCA 10 JIaTepalld U BOCCTa-
HUIO y4acTKaM Oe3pyIHBIX U clab0 MHHEPAIM30BAHHBIX 30H. ABTOHOM-
HOCTh CEKTOPUAJIbHO-OOOTAIIEHHBIX YYacTKOB, 4YacTOT€ HMX IOBTOPEHMS,
BBIpR)KEHHBIE B BHJE 000COOJICHHBIX PYAHBIX CTOJIOOB, MEXaHU3M (OPMH-
pPOBaHUSI KOTOPBIX HE BCEr/la MOUUHSETCS ONpPENEICHHBIM 3aKOHOMEPHO-
CTSIM, HECKOJIBKO OCJIOXKHSET WH(POPMATUBHOCTh B pa3pabOTKe CTPYKTYPHO-
MOp(OJOTHUECKUX U MPOTHO3HBIX MoJenel pyn MectopoxaeHuil. Ilpors-
KCHHBIC JIMHEHHBIE CTPYKTYPHI, KOHTPOJIUPYIOIINE OpYACHEHHE, OOBIYHO
OTJIMYAIOTCS BBICOKOW CTEMEHbI0 CEHCMUYHOCTBIO, IPABUTALIMOHHBIMH, T€0-
XUMHUYECKUMH, TEPMOOAPUUECKUMHU aHOMAJIbHBIMH TOJISMHU, KOHTYPBI KO-
TOPBIX YaCTO COOTBETCTBYIOT €CTECTBEHHBIM IPaHMLIAM MECTOPOXXICHUN U
PYAHBIX TOJIEH, CII0KEHHBIX MTPOCTHIMU U KOMOWHHUPOBAHHBIMUA MOP(OIIOTH-
YECKMMU THIIAMU PYIHBIX TEJ C YETKO BhIPaKEHHBIMU JIaTepaIbHOM U rOpH-
30HTAJIbHOM 30HAJILHOCTHIO OPYACHEHHUS.

JlarkecaMaHCKO€ MECTOPOKJIEHUE MPUYPOUYEHO K CONPSDKEHUIO ABYX
B3alMHO NEPIEHINKYISPOB CTPYKTYP, BBIPAXKEHHBIX B (YHIAMEHTE U allb-
MUICKOM 3Take 30HaMH IOBBILIECHHBIX Pa3pbIBOB U PACCIaHLIEBaHUM, Orpa-
HUYMBAIOIIMX IJIOCKO- MapaiebHble OJIOKHU Pa3IMYHbIX MAacIITaboB U aM-
IUIUTY] TepEeMELeHUH, OTIMYAIOIUXCS CTENEHbI0 AUCIOLUUPOBAHHOCTH U
Metamopdus3ma, KoHIeHTpanued pyn um Marmarusmom (baba-3ame w np.,
2006, 2007). Ilpu 3TOoM BechbMa BaXKHBIM SBISIOTCS MOMEpeUHble COPOCHI,
cOpOCO-CIBUTM Kak TJIAaBHBIE PYJHO-MarMaTHYeCKUE CUCTEMBI CTPYKTYpBHI,
BMEIIAIOLI1E OCHOBHBIE 00BEMBI DY/ PA3IMYHBIX TUIIOB.

B npenenax MecTopoKaeHUs pyAOBMEIIAIOIINE Pa3phIBbI OOBETUH -
I0TCS B TPU TPYIIIBL, 3allaHYI0, LIEHTPAJIbHYI0 U BOCTOUHYIO. [Tyukn kax-
JIOW TPYHIBI COCTOSAT OT YEThIPEX /10 BOCbBMH CyOmapasuleIbHbIX PYJOBMe-
IAIOLIUX Pa3pbIBOB, PA3rPAHUUMBAIOLINX MOSICOBOE CIIOKEHHE J1aeK auabda-
30B U cynbhuaHON MUHepanu3auuu. BHyTpu GJ10KOB Jaiiku U pyAHbIE 30HbBI
HEOJJTHOKPATHO PAcXOJATCS Ha JOBOJIBHO OBICTPO BKJIMHUBAIOIIUECS BETBH.
B 5T0#1 cBsI3u MO narepaii U BOCCTAHUIO PYIHBIE 30HBI KOJIWYECTBEHHO
YMEHBIIIAI0TCS, TU00, YBEIMUUBAIOTCS, CO3JAI0T MPOTSHKEHHBIE Tea.

KOxHbBIE KOHTYpBI PYIHOTO TMOJSI ONPENEISIFOTCS BBIXOJAMHU MEJIKHX
YHACJIEA0OBAHHBIX KEPJIOBUH KUCIIBIX BYJIKAaHUTOB, COMPOBOXKIAIOUINX Ope-
oJibl cynb(unHoi MuHepanuzanueil. CeBepHble KOHTYpHI €Ill€ HE YCTaHOB-
neHsl. He onpenenensl NepcreKTUBbl PyJOHOCHOCTU CEBEPHOM MepeKInHa-
I OpaxUCTPYKTYpbI, OCJIOKHEHHOM BBIXOJAMH 3KCTPY3MBHBIX KYIOJIOB,
SPYNTUBHBIX TEJ U OPEOJIAMH METACOMATUTOB.

Mecropoxaenue Mopdonorudecku mnpeactasieHo "II" oGpaszHbiM
OJI0OKOM, OTJIMYAIOIIMXCSI BBICOKOW CTENEHBIO 30HOW NMPOHUIAEMOCTH, LIH-
POKHMM OpPE0JIOM METACOMAaTO3a U PyIHON Pa3rpy3KH.

3anagHas pyAHas 30Ha XapaKTePU3YIOIIasAcs BBICOKOM TEKTOHUYECKON
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MIPOHUIIAEMOCTBIO, COIIPOBOKIACTCS IIMPOKUMH MOJISIMH ILIOCKOTApaliesb-
HBIX PYIOBMENIAIONINX CTPYKTYp. BocTouHas e 30Ha B IIEHTPaJIHLHOM OJ10-
ke 0ojiee KOMIAKTHAs!, B FOTO-BOCTOUHOM — PE3KO PACIIUPSIETCs CIUBASICh K
CeBEepy B €IMHYIO CONMIKEHHYIO CHCTEMY pa3pbIBOB MHOTHE W3 KOTOPBIX
3aTyXxaroT MO0 Mepe MpUOIMKEHUs K HEeHTpaM dpYNTHUBHBIX Tend. [IpepbiBu-
CTOCTh U MHOTOCTAJMHHOCTb PYI000pa30BaHMs, AJIEMEHThI KOTOPBIX Mpe-
JOTIPEICTISIOTCS UHTPAPYIHOW TEKTOHUKOM, MOAYMHSAIOTCA OOIIUM 3aKOHO-
MEPHOCTSIM PYA000pa3oBaHusi, 0COOCHHOCTH KOTOPBIX JJIsi KKIOW U3 BBI-
JIENIEHHBIX 30H pa3inyuHbl. MeXaHu3M pa3rpy3kud THUIPOTEPM B OTKPBITHIX U
3aMKHYTBIX CHCTEMax, Jera3u3allysi JIETy4YlnX KOMIIOHEHTOB, X KOHJEHCa-
M U OKUCIICHHE Ha PA3JIUYHBIX YPOBHSX TINIYOMHHOCTH MECTOPOKICHUS
OKa3alli CYIIECTBEHHOE BJIMSHHE: HAa M3MEHEHHUE NMPUPOJIbI U COCTaBa TH/I-
poTepMm, uxX XuMHUYECKyIo nuddepennuauio, GpakuupoBaHUIO MOTOKA TPU
3HAYUTEIHHOM BEPTHKAILHOM pa3maxe. OyHKIMOHATBHOE H3MEHEHHUE Tep-
MOJIMHAMUYECKUX TMapaMeTpoB THAPOTEPM U KHUHETHMKa STOro TMpollecca,
COYETAIONINECs BO BPEMEHH C DJIEMEHTaMHU PYIHOW TEKTOHUKH, TPEAOIpe-
JeNUIN MEXaHU3M MHUTPAIIMOHHBIX CHUCTEM, TEJIECKOIMPOBAHUE BEIIECTBA,
OTJIOKEHHE MX B PA3IUYHBIX MOP(OJIOTHUECKUX THIMAaxX Teid, opMa U mac-
mTadbl KOTOPBIX YHACIEJOBAHHO MOBTOPSIOT AETAald pPYAOBMEHIAIOIINX
cTpykTyp. 3MeHenue ¢ riryOuHOi MOpP(OIOTHH PYIHBIX T B MUTPALMOH-
HOU cucTeMe OOBSICHSIETCS U3MEHEHHEM TPaJleHTa JaBJICHUS OT 30HbI BbI-
COKOTO K 30HaM IOHIKEHHOTO. HemanoBakHOe 3HaY€HHE MPH 3TOM OTBO-
TUTCS pOJIA XUMHUUYECKOHN audepeHeHIuauy pacTBopa B pyJHOM KOJOHKeE,
KOHCTaHTaM XHUMHYECKOTO YCKOpPEeHHUs Cyab(pumoo0pa3oBaHusi, TPHUPOAC
pacTBopa (IUIOTHOCTb, BSA3KOCTB), TE€PMOOAPOXMMHUYECKHM CBOHCTBAM
bmonioB. OcOOEHHOCTH CTPYKTYPHO-MOPGHOIOTHIECKON TUTIU3AIMH PY/I-
HBIX TEJ U MECTOPOXJACHUH 3aKIIOYAIOTCS B ONpPEAeIEHUN UX KOH(UTrypa-
IIUH, CTPYKTYPHOTO KapKaca M XapaKTepa IMOCIeJ0BATEIbHOCTH H3MEHEHUS
¢ TIyOnHO# ux GopMsbl, nACHIMUIIMPOBAHHBIE MOP(}OJIOTHEH PYIHBIX Tell.
OTa 3aKOHOMEPHOCTH OTpPaXKaeT MPSIMYI0 3aBHCHUMOCTH (POPM CTPYKTYP,
Mopdonoruu Ten U GyHKIUOHAIBHBIX UX COOTHOIICHUN U ¢ (amusMu mar-
MaTUYECKUX U MeTacoMaTH4ecKux mopoj. CymHOCTh CTPYKTYpHO- MOP(hO-
JIOTHYECKOTO aHaJHM3a COCTOUT B OIPEICIIEHUN CTPYKTYPHBIX THUIIOB MECTO-
POXKJICHUI U PYIHBIX IOJIE.

JlarkecaMaHCKOe PyAHOE IO0J€ OTHOCUTCS K THITYy JIMHEHHBIX CTPYK-
TYp, CIOKEHHBIX JIMHEIHO- BBITSIHYTBIMU TEIaMH Pa3TUYHON IPOTSHKEHHOC-
TU. B BepTUKanbHON MPOEKIIMH OHHU MPEACTABISIOT CO00H MHOTO KOpPHEBBIE
IJIOCKOKOHUYECKHE Teja CO CHEeHU(PUYHBIM AJIsl JIMHEHHO- MapaiebHbIX
g depeHIMPOBAHHBIX AHU30TPOITHBIX CTPYKTYP OCHOBAHHEM. Y YUTHIBAs,
YTO B Mpefesiax pyIHOro noisi GUKCUPYIOTCS pa3Hble MOPPOreHEeTHUECKHE
TUIBI PYIHBIX Tell (KUJIbHBIC, MPOKHUIKOBEIE, IIACTOOOpPa3HO- BKpArlICH-
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HbIE), CTPYKTYPHO-MOP(OJOTrHUECKYI0 THIM3ALUI0 HUX HEOOXOIMMO pac-
cMoTpeTh pasnensHo (baba-3ane u np., 2006, Pamazanos u nip., 2009).

CrpykTypHO-MOp(doorudecKkue MoJaeJ U KWIbHOI cucTeMbl. Me-
CTOPOXKJICHHE CJIOKEHO KUIBHBIMU M OPYACHEIBIMU 30HAMHU KYJIHUCHO- CyO0-
HapajyieIbHOTO CIIOKEHHs C Pa3IMYHbIM YPOBHEM CTPYKTYPHBIX c(ep py-
n00THoXeHus. ['pymnma pa3pbliBOB, BMEMIAIONUX PYIHBIC KHIIBI JTHOO MeJ-
KM€ JIMH30BUJHBIE IUIOCKHE TeJa, OTIMYAIOTCS BEPTUKAJIbHBIM DPa3MaxoM
OpYJIEHEHUS U CTENEHbIO KOHLIEHTPAIMK Py pa3InuHbIX TUNOB (puc.). Ilo-
clieiHee 00CTOATENbCTBO MO3BOJISIET KaXKIAYI0 POJHYIO 30HY paccMaTpUBaTh
pa3aesbHo.

Cmpykmypno-mopgonocuueckue mooenu 60CMOYHOU PYOHOU 30MHbI.
Boctounast pynHas 30Ha COCTOMT U3 YETHIPEX CyOIapauiebHbIX PyI0BMe-
IIAIOIIUX Pa3pbIBOB, CPEAM KOTOPHIX HanOojee MEePCIEeKTUBHBIM SIBISIETCS
nepBasi - BOCTOYHAS, BMEUIAIONIAs OCHOBHOW O0BEM PYA MECTOPOKICHHUS.
CTpyKTypHO OH MpejcTaBiIseT co00i KpyToit (67-70%) cOpocC ¢ HEPOBHBIMH,
CTYIEHYAThIMH MOBEPXHOCTSAMU IIJIOCKOCTEH, CIIOKEHHBIM KBapIl-CylIbPu-
HBIMHU JKWJIAMU U CKaTbIMM MEJIKMMHU IJIOCKMMHU T€JIaMU pyJ MAacCHBHOI'O
cnoxenust. CTpoeHHe 30H B pa3HbIX YPOBHSIX pa3pe3a M3y4eHbl TOPHBIMU
BbIpaObOTKaMM (KaHaBbl, IIyp(bl, IITOJbHS, IMIaxTa) U ckBakuHamu (NelNe
7,10,17,18%, 60,61). YcraHoBieHHas IPOTSKEHHOCTH OPYyAEHENbIX 30H 410-
430 M, pa3BenanHble T1yOuHBI qocTUraroT 280 M. BIXobl pyiHOM 30HBI HA
MOBEPXHOCTU He3HauuTeNbHbl. COCTaB, CTPOCHUE, TEKCTYpa Py MO BOoccTa-
HUIO U IIPOTSHKEHHOCTH BECbMA IIEPEMEHHBIE.

[lo BoccTaHMIO PYIHBIX TEN BBIAEISIOTCA TPU 30HBI: (POHTAIbHAs,
LIEHTpaJbHasi, KOpHeBas. OHU OTIIMYAIOTCS CTPYKTYPHO-T€OXMMHUYECKUMU
0COOEHHOCTSIMH, MMUHEPAJIOr0-T€OXUMUYECKUM COCTaBOM M CTENEHbIO KOH-
LIEHTPALIUHU TIOJIE3HBIX KOMIIOHEHTOB.

@dpoumanvras 30Ha BCKPbITa KaHaBAMU, MPEJCTABISIET COOON Y3KYIO
(0,5- 0,75 M) Mano MPOTSKEHHYIO 30HY MEPEMITOCTH CO CJIa00 BBIPAXKEH-
HBIMH TIOJIOCKAMH OTCJIOCHHM, CIIOKEHHBIX KAOJOHU3HPOBAHHOW MOPOJOH,
MPOXKUIIKAMH KBaplia U KBapll-kapOoHaTa co cnaboit cynb(uaHol MUHEpa-
mu3anueit. Opeosibl pyI0BMEUIAIONIMX W3MEHEHHBIX MOPOJ UMEIOT 30HAJb-
HOE CIIOKeHUE. BHyTpeHH:s 30Ha KaOJMHU3AMU CMEHseTCs K nepudepun
c1ab0 XJIOPUTU3UPOBAHHBIMU MOPOJaMHU 0€3 BUAMMOMN CyIb(UIHON MHHE-
panuzanun. Cynbduasl Meau, CBUHIIA, IIMHKA BECbMa He3HAUUTeNbHBL. Bep-
TUKaJbHBIM pa3Max (DPOHTAIBLHON 30HBI IO JAHHBIM T'OPHBIX BBIPAOOTOK
(mrt. Ned) cocrasnsiet ot 12 g0 15-20 m.
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Llenmpanvnas 30omna pasBenana Ha rinyouny 210-240 m. 3oHa mpen-
CTaBJICHA KPYTBIMH COPOCOBBIMHU IIJIOCKOCTSIMHU, CIIOXCHHBIMU OPYIACHEIbI-
MU U3MEHEHHBIMU MOPOJaMH, KBapl-CyIb(OUIHBIMU KUJIAMU, PyJaMU Mac-
CHBHOTO CJIOKeHUS. JKWIBI M OpyAeHeNble Opoabl (POPMHUPYIOT JOBOJIBHO
MOIIHBIC 30HBI (3,5-13 M) C pa3sIUYHOW CTENMEHBIO BBITTOJHEHHS CYJIbQUI-
HOM MuHepanu3anueil. B coctaBe mocneIHuX BBIAEISIOTCS TPU TUIA PY.:
BKpaIlJIeHHE MOPUCTHIX BBHITIOJHEHUH, )KUITBHO- MTPOKUIKOBBIE U MAaCCHUBHBIE
TPEIIMHHBIX BBITIOJTHEHUN. BKparieHHbie pyabl GOpMUPYIOT JBa MOJS: 30-
HY XJIOpPUTHU3ALMHU, JOCTUTAIOIIYIO MEPBBIX JIECATKOB METPOB, KBAPIEBBIC
KHJTBI U TIPOKWIIKK. [1epBbIif THIT B OCHOBHOM COCTOMT U3 CYJIb(HIOB JKee-
3a, MEJIU U MOJUMETaNIoB. Bo BTopoM THume BKparieHHUKH (OPMUPYIOT OT
€AMHUYHBIX BIUIOTH J0 CTYCTKOBBIX BbInoiHeHHH (18-20%), B cocTaBe Ko-
TOPBIX HAPSAY C MUPUTOM MPHUCYTCTBYIOT 3HAUNUTEIbHbBIE KOJTUYECTBA XaJlb-
KONMpHUTa, cdaiepuTa, TaJCHUTAa U aCCOIMPYIOINX C HUMH CaMOPOIHOTO
30J10Ta U cepedpa.

[To crnoxenuto pyaHbIe BBHITIOJHEHUS MTOPA3CISIIOTCS Ha TP THIIA!

1. PaccesiHubIe cynb(uIHbBIE BKPATJICHHUKY;

2. I'ycTo BKpamnseHHble, THE3/10BbIe, KApMaHOOOPa3HBIE;

3. JIMH30BHIHBIE MJIOCKO-MAPAUIENbHBIE BBITIOJHEHHUS CTYyCTKOBO-
MacCCUBHOTO CIJIOKEHUSI.

[TpoxunkoBoe OpyAeHEHHE BCTpEYAeTCs BechbMa He3HAYuTenbHO. [1o
COCTaBY BBIJICJISIOTCS KBAPI-ITUPUTOBBIC, KBAPI[-XaJTIbKOIUPUTOBKIE, KBAPIl-
MUPHUT-XAIBKOMTUPUT-TIOIMMETAIITNYECKHE U HEpyIHbIe KBapI-KapOoHaT-
HBIE TIPOKHUIIKH.

Pyapl cryCTKOBO-MacCHMBHOIO CIIOKEHUSI CYIIECTBEHHO MOJIMMETAJ-
JIUYECKOTO COCTaBa MPUYPOUEHBI K HEPOBHBIM CTYIEHYATHIM ITOBEPXHOCTIM
IJIOCKOCTEH, MaciiTabbl KOTOPHIX B LeJoM Heenuku. OHH 4acTo (hopMu-
PYIOT KYJIHCHBIE CHCTEMBI, KOTOPbIE CEKYTCS TMO3AHUMHU KBapIil-KapOoHAT-
HBIMU MPOXWJIKaMU. MOIIHOCTH PYAHBIX T€N U COAEPKaHUSI ME, CBUHIIA,
LIMHKA B BEPTUKAJIbHOM IUIOCKOCTH LEHTPAJIBHOM 30HBI KpailHE HEPaBHO-
MEpHBI.

Pacrnipenenenrie MOIIHOCTH PYAHOIO Tela B MPOEKIMHU HA BEPTUKAIb-
HYIO TUIOCKOCTh OOPHCOBBIBAET MOJIENb BBITSIHYTOTO CTOJI0000pa3HOro Tena
¢ aByMst IooruME (25- 35”) KOPHSIMH, CKIOHSIOMMMICS HA CEBEPO-BOCTOK
U I0ro-3amajl K KOpPHSM JPYNTUBHBIX Tel. Teno JMH30BHIHOW KOH(HUTypa-
LIMU C BBITYKIION BUCSYEH MJIOCKOCTHIO U JJIMHOM OCBIO BBITSHYTO Ha CEBE-
po-BocTok. Bropoe cTton6oobpa3zHoe Teno 10KHOTO (IaHra COCTOUT U3 IBYX
M30JIMPOBAHHBIX YacTell ¢ KPYTHIMH CKJIOHEHUSIMHU, OXBAThIBAIOIIUMHU MPO-
MeXYTOK TOpr30HTOB MIT. Ne 8 1 mraxThl Ne 1 (puc.1). CymecTBeHHOe BIIHs-
HUe Ha (POPMHUPOBAHKE BHINICYKA3aHHBIX THIIOB CTOJI0000PA3HBIX TET B MHU-
TPallMOHHON CHUCTEME OMPEACITSUTNCh KOMIUIEKCOM (DaKTOPOB: CTPYKTYPHO-
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JIUTOJIOTMYECKUMU, SKPAHUPYIOIIUMHU U Ap. MexaHu3M JIOKAJIbHOIO Teje-
CKOIMPOBAHUS PYAHBIX CTOJIOOB, 3JIEMEHTHI CTPOEHUSI KOTOPBIX pacCMOTpe-
HBbI B paboTax psaa uccienonareneit (bopraukos, 2004; Boeroaun, 2008;
Bosuanckas, Cano:xkaukoBa, 1986; Cagonos, 2003; Ceparok, 2006; Cu-
n0poB, 2004), CBUACTEIHCTBYIOT 00 aCHMMETPUH PYJOBMEIIAIOIINX CTPYK-
Typ. XapakTep CKJIOHEHUsI, '3MEHEHHS UX HAIIPaBICHHOCTH; IIEPECEUECHUE C
JIOPYIHBIMU OCNIA0JIEHHBIMU 30HAMHU, MUHTPOPYIHBbIE TEpeMEenIeHHs] U Ap.
00yCIIOBMIIN YepeOBaHUE 110 MIPOCTHPAHHIO U TTAJICHUIO OTKPBITHIX M 3aMK-
HYTBIX IUIOCKOCTed. PynHble Tena, Hacienyromue nociaenHue, oObIYHO Xa-
PaKTEpU3YIOTCS HECTAOMJIBHOCTBIO MOIIHOCTEH, XapaKTepOM BBITOTHEHHUS
CynbGUIHON MHHEpalu3aeil W YeTKOBHIHON CTpykTypoil. KoHTpacT-
HOCTb CKJIOHEHHS PYAHBIX TEJ Ha 0T U CEBEPO-BOCTOK, 3JIEMEHTHI KOTOPOIO
Xopoio (GUKCUPYIOTCS MOJI0KEHUEM HHBAPUATHBIX JTUHUIM, OTPUCOBBIBAET
JIB€ KOPHEBBIE CHUCTEMbI, KOTOPbIE CIEUU(DPUUHBI ST MECTOPOXKACHUN JIH-
HEeHHbIX U IuHeHo- kapkacHbIX TUNOB (IL.VI) ctpykTyp. KopHeBbie wactu
BOCTOYHOM 30HBI HE YCTAHOBJIEHBI. He BBISBICHO MOJI0KEHNE PYJHBIX B 3H-
JOKOHTaKTOBBIX 30HaX 3pynTuid. [Io mepe mpubamxeHust K KOTOpOMY pe3Ko
MOBBIIIACTCS COJIepKaHue 30i0t1a (10 5,6 1/1), cepedbpo (10- 12 1/t mo 40
/1), cBuHnA (1%), unnka (2,36) u meau (0,29).

BepTukanbHasi poeKIUsl OCTAIbHBIX PYAOBMEIIAIONIIUX TPELIUH BOC-
TOYHOM 30HBI MTOKA3bIBAET PA3IMUHBIE YPOBHU UX TyOuHHOCTH. KOpeHHbIe
4acTU OPYACHENbIX 30H A0XOIUT A0 ropu3oHTa 400 M. I'panuiibl KopHEeBOH
Y IPUKOPHEBOM YacTel BBIAEISIOTCS YCIOBHO.

CornacHo naHHbIM ckBakUH (NeNe60, 63, 7) MOIIHOCTb PYJIHBIX TENl U
coJiepKaHUe PYIHBIX AJIEMEHTOB BbIsIBIIEHbI HUke ropuzonta 300 m. Bep-
TUKAJIBHBIA pa3Max IEHTPATbHON 30HBI, COJACPKAIIUNA OCHOBHBIE OOBEMBI
pyasl, cocrapisier 6oee yuem 240- 270 m.

Cmpykmypno- mopgonozcuueckue mooenu 3anaodHol pPYOHOU 30Hbl.
3anagHas pyaHas 30Ha cocTouT U3 uetsipex nmoazoH (I, IL 111, IV) (puc.).

[Tonzona nepsast coctout u3 mectu (I, 2 34, 5, ¢); Bropas u3 tpex (I,
23); TPEThsl U YETBEpPTasi- U3 JIBYX PYIHBIX Tell. PaccTosiHue MEXIy pyIHbI-
MH TeJIaMH B IIONIEPEYHUKE MTOA30H MeHseTcs oT 20- 25 o 60- 70 m. Pa3se-
nanHast rryouna ux go 200- 260 M. Pynubie Tena, crnararomue MOJI30HBI,
CTPYKTYpPHO M TIPOCTPAHCTBEHHO COYETAIOTCS C MOSICOM JaeKk auadas3os,
CXOJIHBIX C JTMHEWHO-NapasieNbHoN mian-aedopmanueii. [lanenue 30ue1 C3
320- 330" mox < 55- 75". Psn Ten manatot za FOB130- 140° mox < 70°. Ore-
PSIOIINE CUCTEMBI Tl OOBIYHO PACIOaraloTCs AUaroHajJbHO B OTHOILICHUU
MEPBBIX ABYX THUIMOB. [IpOTSIKEHHOCTh PYIHBIX TOA30H Kojeodsercs otr 80-
100 mo 700 m, momuoctu BapbupytoT oT 0,3- 0,5 go 3,6- 4M., NpoTsIKEH-
HOCTh HX BBIXOJIOB Ha TIOBEPXHOCTH COCTABIISIET HE Ooiiee 56- 82 M, Ha TIry-
Oune- ot 122 1o 245 M. MomHOCTH PYAHBIX TeJ BeChbMa IEPEMEHHbI U Me-
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HArOTCs 110 maaeHuto oT 1,4 1o 3,3- 3,6 m (ckB. NeNe 33, 48, 38, 20). [Toxzo-
HBI 3aT0JHEHBI OKBAPIEBAHHBIM M XJIOPUTH3MPOBAHHBIMHU, OpEeKYMpPOBaH-
HBIMU TOPOJAMHM, CEKYIIMMH KBapll- Cyab(GUAHBIMU >Xuwiamu. CrulomHoe
orpoboBanue psa ckBakuH (NeNe 2, 20, 30, 40, 45 u np.) mokasano MMpo-
Koe pa3BuTHe opeotioB (0T 25- 30 g0 60- 70M) 30H XJIOPUTH3ALMH CO CJIA00
BBIPA)KCHHOW MUHEPAIU3aLUEH.

Cpenu nepednciIeHHbIX PYAHBIX OJ30H NOTEHIUATbHO- EPCIEKTHB-
HoM siBisiercs TpeThs (11I,), mpoMBbllIEHHBIE KOHTYPBI KOTOPOM 10 BEPTH-
KaJIM HAYMHAIOTCA ¢ I1yOuHBl 50 M OT AHEBHOM MOBEPXHOCTH, pa3BeAaHHas
riyOMHa Moa30HBI cocTaBisieT He Oonee 220 M. OHa pa3BenaHa Mo MATH
rOpU30HTaM- ()pOHTAJbHAsI YacThb €€ B OCHOBHOM IIPEJCTABIICHA JKUJIAMHU
KBapIia co ci1abo BBIpAXXKEHHOW BKPAIICHHOCTHIO nmuputa. [pyrue cynbhu-
nbl He HabmonatoTest. ComeprkaHue 30710Ta B )KUJIE COCTABISET B CPEAHEM
1,6 r/T, B m3MeHeHHBIX opoaax- 1- 1,3 r/t (kaHaBsrl 114, 245, 145).

Bropoii ropuzont ¢ponTansHoi yactu (mt. Ne 2) cioxeH OKBapLo-
BaHHBIMHU TIOPO/IaMH MOIIIHOCTBIO JI0 2 M C coJepKaHueM 30J10Ta J10 2,95 1/T.
LlenTpanbHas yacTh MoJA30HbI (ropu30HTHI 480- 260 M) cilokeHa opyneHe-
JBIMU TIOPOJIaMU U KBapILIEBBIMM KHJIaMu o0uiei MoirHocThio 2,12 M. Co-
nepxkanue 3omota (1,6 /1), cepedbpo (5 /1), meau (0,01- 0,16); Becbma HU3-
kue, cBuHNa(0,05-1,2%) u nuaka(mo 1,7) oTHOcHTENbHO BbICOKHME. Huxke
ropu3oHTra 260 M OTIMYaeTCsl YBEIMUCHUE MOIHOCTH PYIHBIX TNl U COAEp-
xanuii Au, Ag, Pb, Zn, Cu (I'yceitnoB, 2012). Pa3BenanHblii ypoBeHb HE
BCKPbUI IPUKOPHEBBIE U KOPHEBBIE YaCTH PYAHBIX Tesl. CKIOHEHUE PYAHBIX
TEJl Ha I0ro- BOCTOK MO yrjioM 45- 48°. XapakTep pacrnpeaeneHus pyaIHbIX
AJIEMEHTOB BECbMa CIIOKHBIH, B OOJBLIMHCTBE CIy4aeB HE KOPPEIHpYeTCs
apyr ¢ apyrom. OOmiye 4epThl UX 3aKIH0YAIOTCS B KOJMYECTBEHHOM IOBBI-
LIEHUU WX COAEP)KaHUM MO NaAeHUI0 pyaHbIX Tel. Ilo cnoxeHnto Tperbs
MI0JI30Ha U OT/AEJIbHBIE €€ BETBH OTHOCSTCA K THILY MEJIKO KOPHEBBIX Tell.

ITonzona nepsas (I4) pacronoxena napamienbHo noazoHe I, Ona pas-
B€JlaHa I10 IISITH TOPU30HTaM, OXBaThIBAOIIMM 110 BepTuKainu 190 m. IIpors-
KEHHOCTb MO/30HBI 445 M, (pOHTaIbHAs YacTh €€ MPEACTaBICHA CHIIBHO
M3MEHEHHBIMH MOPOIaMH, KBAPLEBBIMU JKUJIAMH, U MTPOKUIKAMU C OKHCIICH-
HBIMHU CYJIb()UIHBIMA MHHEpanaMu. MoIIHOCTh pyAHBIX Ten a0 0,9 M, co-
JeprKaHue 30J10Ta 5,8 /T, BO BMEIIAIONINX U M3MEHEHHBIX MTopoa- 6,5 1/T.

B npudponrosoii yactu (ropu3oHT 1T. Ne3) cTpoeHHe MOA30HBI MMOJI-
HOCTBIO coxpansercs. Conepikanue 3050Ta cHKaercs 10 1,98 r/t, cepe0d-
pa- 1,2 r/t. Otmeuaercs cnabast MuHepanu3auus (CyabQUIbl MEIH U MOJHU-
MeTamwioB). [IpoTsokeHHOCTh pyaHBIX Ten pocturaet 20-25 M, MOITHOCTB-
0,7 M; BEpTUKaJIbHBINA pa3pe3 OpyAeHEHHs OT 25 M 10 35 M.

IlenTpanpHas yacTh IMOJ30HBI, OXBATHIBAIOIIUI MPOMEXYTOK I'OpH-
30HTOB 550-400 M, cilo’)k€Ha KBapLEBBIMHU JKWJIAMH, OpPYJEHEIBIMU H3Me-
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HEHHbIMM mopojamu. OpyleHeHHe MpPeJCTaBIeHO BKPAIJIEHHBIMU, IMPO-
KHJIKOBBIMU U €200 BBIPKEHHBIMH JKUJIBHBIMH THIIAMHU C PA3JIMIHOMN CTe-
NIEHbIO BBIMOJHEHUS CylbpuuaMu. TeKCTypbl pyJ MATHUCTAs], MPOXKUIIKO-
Bas, IojiocyaTasi, CTpyKTypa- 3aMelieHus! U BbinoiaHeHus. CoaepkaHue 30-
JoTa 1 cepedpa cTabuibHbl. Peikue MOBbILIEHHbBIE CONEPKAHMUS UX CBSI3aHbI
C JIOKaJbHBIMU JOBYIIKaMu. Cozpep:kaHMs CBUHIA, LIMHKA, MEIU U Ha TIIy-
OuHe pe3ko yBenuuuBaeTcs. OObeM MPOMBIIIJIEHHBIX KOHTYPOB HEBEJMK.
Koadduuuent rimyounHocTn cocrasisier 0,43; amuHa ckoruieHus- 186 M.
Ha BepTuKanbHON MPOEKIMK OHA UMEET IUIOCKO- KOHUYECKYI0 KOH(pUrypa-
nuu. KoppenslnoHHbIE COOTHOIIEHHS MOIIHOCTH PYAHOIO Tejla U COAEp-
JKAHUS JIEMEHTOB CBUJETEIBCTBYIOT O KOHTPACTHOCTU CMEHBI UX MapaMeT-
pPOB Ha TIyOMHE W MO JaTepaiu. YUYHUTHIBas, YTO PYAHbIE Tea MOJHOCTHIO
He/l0pa3BeaHbl, TPYAHO CYAUTh O MOP(OJIOTHMH NPUKOPHEBOM U KOPHEBOM
JacTell WX, a Takke 00 M3MEHEHHWH MapaMeTpoB PYAHBIX Tel. PacueTHble
JlaHHBIE 10 MOA30HaM I3 U 14 moka3piBaroT, YTO MOPGOJOTHUECKH 3araaHas
MO/I30HA MPEJCTaBIsIeT COOON COBOKYIHOCTh IUIOCKO- MapajlieldbHBIX KO-
HUYECKUX TeJl C Pa3INYHbIMU YPOBHSMH TITyOMHHOCTH KOPHEBBIX YacTew.
Ha BepTukanbHON MIOCKOCTH MPOEKIUHN KaXKI0€ BBIIEIEHHOE TENO (HOpMHU-
pPYeT IpOCThbIE U CIIOKHOKOPHEBBIE (PUTYpPhI C BEPTUKATIBHBIM, HAKIIOHHBIMU
¥ CKIOHEHHBIMH Ha CEBEPO-BOCTOK H foro-3amaz mox <30- 70°. CoBokyr-
HOCTh KOPHEBBIX THIIOB PYJIHBIX T€JI MECTOPOXKICHUS (HOPMUPYET 1moaodue
[IaXMaTHOTO IOJIsI, YTO MO3BOJISIET NMPEAONPENEIUTH IEPCIEKTUBBI CEBEPHO-
ro ¢JiaHra MecTOpOKIACHHUS.

AHanu3 cTpOeHus PyJHBIX MMOA30H MOKA3bIBAET, YTO 30HBI APOOICHUS
C CyabGUAHON MHUHEpalu3alHel TIpacCupyroTcs HaiikamMu auaba3oB, HO
MaKCHUMaJbHbIE €r0 KOHIUEHTPALUU CKIOHSIOTCS K SHIOKOHTaKTaM 3pyIi-
TUBHBIX T€Jl U KOPHAM AKCTpy3uid. CKOIUIEHUS CyIb(GUAHBIX Macc ¢ 30J10-
TOM U cepedpoM (HOpMUPYIOT pyIHBIE CTOJNOBI Pa3IMYHBIX MaclITaboB U
KoHurypauidi. MacitaObl KOHLIEHTPALMH pyJl 4acTO yBEIMYMBAIOTCS Ha
riyOuHe U ¢uiaHrax pyJaHbIX MOJ30H, KOTOpbIE HE ObUIM 3aTPOHYTHI pa3Be-
JOYHBIMH paboTaMu.

Cmpykmypno-mopgonocuueckue mooenu 6KkpanyieHusvix pyo. B cocra-
B€ BKPAIUIEHHBIX PYJ BBIACIAIOTCS J1Ba THUIIA: UPUTOBBIE, MEIHO-TIOIUME-
TaJUInYECKUe.

Pynpl 060ux TUIIOB COCPEIOTOUEHBI B XJIOPUTOBON M KBAPL-XJIOPHUTO-
BOM (anusax BTOpUUHBIX KBapUUTOB. Cpenu HUX JOBOJIBHO IIUPOKUM pa3-
BUTHUEM I10JIb3YETCSI TUPUTOBBIA TUII ACCOLMPYIOLIUN ¢ TeMAaTUTOM. B mpe-
Jes1ax pyAHOro 1nosis (PUKCUPYIOTCS J1Ba BBIXOJA: F0XKHBIHM, IPUYPOUCHHBIH B
30HE XJIOPUTU3ALMU MEJIKHUX JKEPJIOBBIX PUOJALUTOB, U CEBEPHBII, OXBAThI-
BalOIIM COOCTBeHHO JlarkecamMaHCKOe MECTOpOKIACHHE. BKparaeHHUKH
MOPHUCTHIX BBHIMOJIHEHUI 000OUX TUIIOB COCTOAT U3 PACCESIHHBIX, CTYCTKOBBIX

120



CKOIJICHUH MUpUTa KyOMUECKOro U MEHTOTOHJI0/1eKa3IPHUECKOro 00JI1Ka, B
COCTaB€ KOTOPBIX BECbMA PEIKO BCTPEUAIOTCS MATHUCTHIE BBIJCICHUS Xallb-
KOIIMPUTA, pexe - caneputa. MOLUTHOCTh U MPOTSKEHHOCTh 30H BKPAIJICH-
HBIX pyZ He ycTaHoBieHa. Cyzas mo 000COOJEHHBIM BBIXOJIaM 30H IMHPHUTH-
3allMM OHU MMEIOT JOBOJBHO 3HAYMUTENIBbHYIO NMPOTSKEHHOCTH. [0 naHHBIM
TOPHBIX BBIPAOOTOK M CKBaKWH TITyOMHA PAaCIpOCTpAaHEHHS TUPUTOBOW MU-
HepaIu3aluy MPUOIU3UTENBHO qocTrraeT 10 110 M.

BkparnseHHsle py/ibl MEIHO- MMOJUMETAUINYECKOTO COCTAaB MOApa3es-
IOTCsI Ha [JBa TUIIA: paCCETHHO-BKPAIICHHBIN U CTYCTKOBO-THE3I0BUIHBII.

Paccesanno-ekpannennviti mun COCTOUT U3 TOHKO-MEIKO3EPHUCTBIX
(ot 1 g0 2 MM) arperaToB HMHUpUTa, XalbKONUpPUTA, peako chanepurta. OH
MaKCHMaJIbHO COCPEOTOYEH B 30HE XJIOPUTU3ALMU U MEJIKON TpeUIMHOBa-
TOCTU PYAHBIX 30H. Mop(hoorus 30H pa3BUTHUS BKPAIJICHHUKOB I1aCTO00-
pasHas. KoHTyphl nocieaHUX OrpaHUYMBAIOTCS OJIOKaMHU, UCIIBITHIBAIOLIN-
MU B Pa3IMYHON cTeneHu auciaokanuu. [lo coctaBy cpeay HUX BBIAEISAIOTCS
MOHOMUHEpAJIbHbIE U MOJUMHUHEPAIBHBIE Pa3HOCTU C TOCHOJCTBYIOILEH
IMUPUTOBOU MUHEpAIU3ALUEH.

Ceycmkoeo-21ne3006blil mun COCTOUT U3 B3aUMOCOYETAOIINXCS arpe-
raToB CcyJlb(UA0B, IPUYPOUEHHBIX K 3aMKHYTHIM CHCTEMaM 30H MpOHUIlae-
MocTH. MoOpQOJOTHYECKH CpEelr HHUX BBIIACISIOTCS MEJIKO-THH30BUIHEIC,
KapMaHOOOpasHble, YAJIUHEHHO-IIocKKe Tena (oT 5-6 no 10-15), pazButeie
Ha OHE pacCEesTHHOW BKparuieHHOCTH. KOHTaKThI 30H pa3BUTHUS PACCESTHHBIX
U CT'YCTKOBBIX BKPAIUICHHHUKOB HOCTeneHHble. OTMeuaeTcs u30uparenbHas
MPUYPOYEHHOCTh CT'yCTKOBO-THE3/I0BOTO THUIA K IOJIIM METacCOMAaTHTOB.
ITupuT-xanpKONUpUTOBas MUHEpAIN3allds IPUYpPOUEHA K 30HE XJIOPUTHU3A-
Uy, a chanepuT-xaabKONUPUTOBBIE- 30HE OKBApLIEBAHUS U KBapIl- XJIOPH-
ToBOM (pamu MeracomatuToB. OCHOBHAsi Macca BKPAIJICHHUKOB CTyCTKO-
BO-THE3/I0OBOTO THIIA COCTOMT W3 MHUPUTA, B OIPAaHUYEHHOM KOJINYECTBE —
XaJIbKOMMPHT, BECbMa peKo-ralaHuT U chaneput. [Tuput pazmepom no 2-
X MM (hopmHpyeT cONMKEHHBIE, HEPEAKO MapajliebHble arperatbl BIJIOTh
70 MaccuBHOro cioxenus. Ctpoenue ux HeoxHoponHoe. Ha ¢one menxo-
3€pHUCTBIX arperaToB OTJIMYAIOTCS JIOKAJIbHBIE CKOIUICHHSI KPYIHBIX KpH-
cTayuIoB. [IATHUCTO-BKpaIeHHbIE BBIACICHUS XaIbKOMUPUTA U cayepura
pacmooKeHbl MPOU3BOJILHO. B pa3MelieHnn X He OTMEYaeTcs KakoW -
1100 3aKOHOMEPHOCTH. ['eMaTUT MIMPOKO Pa3BUT B 30HE MHTEHCUBHOM Iie-
pexpuctaM3anun nuputa. COOTHOLIEHHE C CyIb(UIHBIMH MHUHEpaIaMu
yKa3bIBaeT Ha ero Oosee paHHee 00pa3oBaHUe. Arperarsl pa3HbIX Pa3MepOB
reMaTHUTa 3aMEIAlTCs MUPUTOM. [lepexon OKMCHBIX MUHEPAIOB K MUHEpa-
maM cynb(QUIHON CTaauM CBA3aHO C CMEHOW paHee IEJIOYHOW MO3THUM
KHCIJIOTHBIM PEXMMOM.

Kacasch CTpYKTYpHBIX YCIOBHMH JIOKQJIM3allMM CT'yCTKOBO-BKpaIlJIECH-

121



HBIX Py, HEOOXOAUMO OTMETUTh, YTO HAaUOOJIBIINE X KOHLIEHTpalun (QuK-
CHpYIOTCS B OJIOKaX OrpaHHYEHHBIX COMMKEHHBIMU CHUCTEMaMH Pa3pbIBOB.

Mopdornoruuecku Bce pasHOOOpa3HbIE TUIBI BKPAIUICHHBIX PYA OT-
PHCOBBIBAIOTCS B BUE IUIACTOOOPA3HBIX, HENMPAaBUIBHBIX MO (opme Te,
II0JIOTO- OTKJIOHSIOIIMXCS K CEBEPO-BOCTOKY. He McKitoueHsl MakcuMalb-
HBIE€ UX KOHIIEHTPAIIMH B 00JACTAX PAa3BUTHUS SKCTPY3UBHBIX U IPYNTUBHBIX
TeJ B CeBEpHON NepeKIMHAIN OpaXUCKIIaIKH.

Cmpyxkmypno-mopghonocuveckue mooenu npodxcunkosvix pyo. Ilo co-
CTaBy CPEIU IPOXKHWIKOBBIX PYJ BBIIEISIFOTCS [1BAa TUIA: KBAPL-IIUPUTOBBIC
U KBapll- reMaTUTOBbIe. Bce pa3sHOBUIHOCTH, MOIIHOCTBIO OT 3- 5 MM 110 3-
5 ¢M, NpUypoUYEHBl K IUIOCKOCTSM IUIOCKO- MapajuIeJIbHBIX M IIE€TENbYaTO-
B3aMMHO CEKYILUX MEJIKHX Pa3pbIBOB.

KBap1-reMaTuTOBbIM THUI anMKaJIbHBIX 30H 3KCTPY3UH JaluToB (op-
MHUpPYET IJIOCKO-TapalljiesIbHble, HEPEIKO OJU3M30METPUYHBIE Tejla BEPTH-
KaJIbHbIE U TOPU30HTAIbHbIE MacIITaObl KOTOPHIX HE ycTaHOBIEHBI. He mc-
KJIF0UEHa KOMILJIEMEHTApHOCTh 3KCTPY3Ul U pyAHbIX Teil. [Ipu Takux ycio-
BHAX MOKHO BBIJEJIUTH JBE MOJEIHN: MJIOCKO-KOHUYECKHE U M30METPUUYHO-
KapKacHbIE TeJa ¢ Pa3IMuYHbIM YPOBHEM KOHYCHOCTH.

B 3akiroueHne HEOOXOAMMO OTMETUTh, YTO JIMIIb MOCTAHOBKH MOp-
(bOCTPYKTYPHBIX HCCIENOBAaHUNA PYIHBIX 30H COMPSIKEHHBIX CTPYKTYP MO-
KET MPEJ0OIPEEIUTh OLIEHKY NMEPCNEeKTUB (IIAHTOB U TIyOOKUX FOPU30H-
TOB MecTopokaeHUs. [Ipu 3TOM 3HAYUTENbHBIN UHTEpEC MPEACTABISAET Ce-
BEPHBIH (JIaHT PYAHOTO MOJIS HACBIIIEHHBIH MHOXKECTBOM TE€J APYNTUBHBIX
PHOJIAIIUTOB, MOJIEH BTOPUYHBIX KBAPLIUTOB C CYJIb(QUIHBIM OPYICHEHUEM.
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DAGKOSOMON YATAGININ FiLizZ CiSIMLORININ
STRUKTUR-MORFOLOJI MODELI (KiCiK QAFQAZ)

ALHUSEYNOV
XULASO

Mogqaloado yatagin daxilindo filizli qirtlmalar qorb, morkozi vo sorq olmagqla ii¢
qrupda birlosdiyi gostorilmisdir. Hor qrup diabaz daykalarinin vo sulfid minerallagmasinin
komor strukturunu mohdudlasdiran dord-sokkiz subparalel filizli qirilmalardan ibaratdir.
Bloklarin igarisindo daykalar vo filiz zonalar1 dofolorlo kifayot qodor siirotlo sixilmis
hissalors ayrilir. Bununla olagoadar olaraq, filiz zonalar1 yanlara dogru vo uzanma boyunca
komiyyat olaraq azalir vo ya artir, uzanmus cisimlor yaradir. Molum olmusdur ki, yalniz
birlosmis strukturlarin filiz zonalarinin morfostruktur todqiqatlarinin tortibi yatagin
cinahlart vo dorin horizontlarinin perspektivlorinin qiymotlondirilmasini avvalcadon
miioyyan edo bilor. Eyni zamanda, filiz yataginin simal cinahi xeyli sayda vulkanik riodasit
cisimlori, sulfid filizlosmasi olan téroma kvarsit saholor ilo zongindir vo bu da boylik maraq
dogurur.

Acar sozlor: Dagkosomon yatagi, struktur - morfoloji modellar, filiz sahasi, filiz
zonasl
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STRUCTURAL AND MORPHOLOGICAL MODELS OF ORE BODIES
OF THE DAGKESAMAN DEPOSIT (LESSER CAUCASUS, AZERBAIJAN)

AILHUSEYNOV
SUMMARY

In the article determined that, within the boundaries of the deposit, the ore-
containing ruptures are grouped into three groups, western, central and eastern. Each group
consists of four to eight sub-parallel ore-containing ruptures, which delimits the belt
composition of diabase dikes and sulfide mineralization. Inside the blocks, dikes and ore
zones repeatedly diverge into rather quickly wedged branches. In this connection, parallel
to the lateral and the uprising, ore zones are quantitatively reduced, or, increase, create
extended bodies. Detected that only productions morphostructural studies of ore zones of
conjugate structures can determine the assessment of the prospects of the flanks and deep
horizons of the deposit. At the same time, the northern flank of the ore field is saturated
with a multitude of bodies of eruptive rhyodacites, fields of secondary quartzites with
sulfide mineralization represents considerable interest.

Keywords: Dagkesaman deposit, structural and morphological models, ore field,
ore zone
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Honumuxa no popmupoganuo Hoeoeo uenosexa Ha npocmparcmee CO8EMCK020 20-
cyoapemaa, 803HuUKwe20 Ha paszeanunax Poccutickou Munepuu, cmana omuemauso npoeo-
oumcs ¢ Hayana 20-x 20008 NPOULTO2O CIOIEMUSL.

Pyrosooumenu ecocyoapcmea sudenu 6 smom 21a6HyI0 OCHO8Y OJisk CHIPOUM elbCEd
Cosemcxkozo Coioza . Beoywem npenamcmeuem 015 CMOMb CIOHCHO20 NPOEKmd, no MHe-
HUIO OONLUEBUKO8 ABNANCA HAYUOHANUZM, KAK 6EIUKOOEpHCABHbIL, MaK U Mecmubill. B
CBA3U € YeM 0eNanoch 8ce ONisl e20 NOJIHO20 UCKOPEHEHUS.

Ilepsuuno cuumanoco, umo pocm KyIbMypHO20 VPOBH:A HACENEeHUA meX UNU UHbIX
PpecuUoHo8 U Bo8neUeHUe MACC 8 NPoYecc COYUANUCTUYECKO20 CMPOUMENbCmed 6 3HAYU-
MenbHOU Mepe No3680um CONU3UMb pasiuiible HapoOobl

Ipu smom Habrr0danacey 3HauumMenbHas 2e0epaPuuHOCmb OAHHOU NOIUMUKU, OCO-
benno smo owywanoce 6 Llenmpanvnou Asuu u na Kaexase. O0naxko nayunas ¢ cepeoutvi
30 —x 20006 6ce cmenunocs Ha cunosoe asieHuUe U Peanru308bl8aloCh 8 PAMKAX NOIUMUKU
MACcos8bIX penpeccull.

B oanvuetiwem cuumanocs, umo Benuxas Omeuecmeennas Boiuina 3aéepuiuno ¢op-
muposanue m.H. bpamckozo eourcmea CogemcKux Hapooos. B yerom 3mo coomeemcmeo-
8410 OeliCMBUMENLHOCMU, BOUHA ObLIA HEKUM 8000PA30EN0M MeHCOY ObIBUUM U NOCTE60-
ennvim  Cosemcxum Corszom. Bosnuk coyuanucmuueckui naceps u CCCP eécmynun 6
nepuood HOB8020 NPOMUBOCOSHUS MeHCOy 08YMsL 1A2ePsMU, HO eClu 00 GOUHbL 2O Oblia
b6opvba 3a evidicusanue ,mo nocie 1945 2o0a smo OvLIO NPOMUBOCMOsANHUE He MOJLKO 08)X,
COYUANbHBIX CUCINEM, HO U CONOCMABIEHU 00pa3a HCU3HU 8 CMPAHAX HAPOOHOU 0eMo-
kpamuu u CCCP, 6ce 3mo He M02710 He Ompa3umcs Ha NOAUMUYECKOM Xapakmepe nogeoe-
HUSL COBEMCKUX SPANCOAH.

KuioueBblie cinoBa: Coserckuii Coro3, Hanmonanbsnelil Bonpoc, [lonuruyeckas reo-
rpadusi, Harpionanusm, DTHUYECKUC pa3IHIus

Beenenne. Hano otmeruts, uro B CoBerckom Coro3e, mpolecc cTupa-
HUSI HAIIMOHAIBHBIX Pa3Inuuil MPUHST (GOPMATBHBIA XapakTep M WICH MH-
TCpHAllMOHAJIM3Ma IIPpOHUKAA B FJIyGI/IHBI HanmMOHAJIbHOI'0 CaMOCO3HaHHUA
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CTalli, YIHPAThCS B MATEPUHCKYIO MOPOJY HAIMOHAJIBLHOTO CBOEOOpa3us
TOM WM WMHOM »THHYecKoW rpynnbl. Cama mo cebe cTalnvHCKas MOJAEIb
«HalMOHANIbHaA 1Mo (hopMe, COLMATUCTHYECKAas MO COAEPKAHUIO», MpeBpa-
THJIaCh, KaK B HALIMOHAIBHYIO MO (hopMe, TaK M B HAIMOHAIBHYIO IO CO-
JepyKaHUI0. UMEHHO BOMHA U TIOCJICBOCHHBIE TO/IbI BBETIM B 000POT MOHATHUS
YEPHOT'0 PbIHKA, KOPPYILMH U IPOTEKIUU B OOIECTBEHHOM JKU3HU U TIOHSI-
TUS TUTYIbHOU Hammu. Hamo ykasaTe, uTo U 31ech HaOmromancs ompeze-
JICHHBIN pEeruoHANIBHBIN cpe3. I10 ypOBHIO HETATUBHOCTH U NPUOPUTETA HA-
POZIOB 0OCOOEHHO BBIIEIATUCH peruonbl KaBkasza u wactu Cpeaneit A3uu.

MoskHO 3aKiIr04aTh, 4YTO UHTEPHAIIMOHAIBHBIN cpe3 CoBerckux Harumit
OKazaJicsl JOBOJBLHO XPYIKOM U TMPU MEPBOM K€ WCIBITAHUHM Ha MPOYHOCTb,
OH pa3JieTeNCs Ha KJIOUbs, Kak 3T0 ObUIO B KoHIlEe 80-X, Havase 90-x ro/1oB.

Bce 3T0 mokaspiBaeT 3HAYMTEIBHYIO CHIY MHEPLHMH HAIlMOHAJIBHOI'O
CBOEOOpa3usi U HE CIIOCOOHOCTHIO €r0 M3MEHEHMsI IIyTeM aJIMUHUCTPATHB-
HO-U/IC0JIOTHYECKUX MEP.

AHaM3 cUTyallMd B HalMoHaIbHOM Bompoce Ha Teppuropuu CCCP B
MOMEHT €ro 0Opa3oBaHMsI MOKa3bIBAET 3HAYUTEIBHYIO YCTOWYMBOCTH HAIMO-
HaJIbHBIX MPOTUBOPEUMI M TPEHAOB COLMAIBHOIO MOBEIEHUS Pa3IUYHBIX IT-
HUYECKUX rpymil, B npouecce pazsana CCCP, Tak ¥ B TOCTCOBETCKHUI NIEPUO.

IMosmTHKO-Teorpapuyeckne 0COOEHHOCTH
HanuoHajabHoi noautuku CCCP

CobObitust B Kazaxcrane mnpoucmenmue B Havane 2022 roaa
(02.01.2022-10.01.2022) BoiiHa Ha YKpauWHE MOKA3aJId BCIO CIOXKHOCTH JT-
Huyeckoi 3Bomtounu HapooB CCCP B reuenue nocnennux 100 net. Ouenpb
4acTo rOBOpsl O MPOTPECCUBHON 3HAYMMOCTHU MEPUOAA COLMATUCTHYECKOTO
pa3BUTHUA Ha MpocTpaHCcTBax EBpa3uu, Mbl ONEpUpyeM MOHSATUSMHU KYIb-
TYPHOTO Ppa3BUTHS, U CUUTAEM 3TO OOJBIIMM JIOCTHKEHHEM COBETCKOIO
Ieproja, 0OJHAKO MaJlo aHAIM3UPYEM HEraTHBHBIE CTOPOHBI HAI[MOHAIbHOU
MOJINTUKU COLIMATTUCTHYECKOro rocyaapceraa. (1)

Ecnu paccMaTpuBaTh HAIMOHAIBHYIO MOJUTHKY B PETPOCHEKTHBE, TO
clieIyeT 0OpaTUTHCS K MEPBBIM r0JlaM COBETCKOM BIAacTH, KOTOPbIE MOKA3bI-
BalOT JJOBOJIBHO CJIOXHYIO KapTUHY 3TOro Ipouecca. B yactHocTH, MBI BU-
JIUM, KaK TPENEeTHO PYKOBOJIUTENIM TOTO MEPHUOAa OTHOCWIHCH K Ipobieme
B3aMMOOTHOLIEHUH pa3nuuHbiX HapoaoB CCCP.

O4deHb MHTEPECHBIM B 3TOM KOHTEKCTE IMpPEJICTaBIseT COOO0N CTEHO-
rpaduueckuii oTueT yerBeproro cexkperHoro cosemanus L[K PKII 6 mpo-
menamero 9-12 utonst 1923 roga B rop. Mockge (2). Kaxnoe BbICTyIUIeHHE
3TO OTKPOBEHbSI BCETO CI0KHOI'0, YTO IIPOMCXOANIIO Ha TEPPUTOPUN HOBOTO
rocy/1apcTBa.

Ha coBemanne nmpuObiio 58 yenoBek M3 BCeX PecrnyOsNMK W Haluo-
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HaJbHBIX 00JIaCTEH, B YMCIIC YYaCTHUKOB OBLIM TakKe 24 YjieHa U KaHIua-
ta B wieHsl 1IK, 6 wienoB IIKK, pa6ot [TokazarensHo, uTo u3 11 wieHOB u
kanauaaroB B wieHsl I1b 1K PKII (6) Ha Hem mpucyrcrBoBaim 9, 3a uc-
KItoueHueM 0opHOoro JlenuHa u 3anaroro nenamu CHK PeikoBa. D10 dak-
truecku Obu1 mosHompaBHb [Imenym LK, u ero pesomrorus Oblia BITO-
CJICJICTBUU BKJIFOUYCHA B O(DHIMANBHBIA TEPEYCHb BAKHEUIIUX JTHPEKTHB-
HBIX JOKYMEHTOB MapTHH.

Ocoboe 3HaueHHe TaMm OBUIO MPENaHO CIOXXKHOCTSM B IPOBEICHHUU
MOJINTUKU MAapTHH B HAIIMOHAIBHOM Bompoce. OcobeHHo Boiaensuics Mocud
CranuH, KOTOpbIH OOJBIIIOE BHUMAHUE B CBOMX BBICTYIICHUSAX YIEISI CO-
UOKYIBTYPHBIM OCOOEHHOCTSIM HAI[MOHAJIBHBIX TEPPUTOPUN, PEKOMEHIO-
BaJl KOMAaHJAMPOBAHHBIM Ty/la TOBApHUIIAM YACNSATh BHUMAHHE TPATULIUSIM
TOM WJIM MHOM 3THUYECKOW T'PYIIIbI, PEKOMEH/I0BAJIOCh 3aHUMAThCsl U3yde-
HHUEM MECTHBIX SI3bIKOB U T.JI.

Crnenyer OTMETUTD, UTO JAKE B TOT MEPUOJ COBETCKHE PYKOBOIUTE-
i, mudepeHIMPOBaHbI MOXOIMIO K KAKIOW TEPPUTOPUH, TPEOOBAIN yUH-
THIBaTh PA3HUILY B COCTOSIHMH T€X WU HHBIX TEPPUTOPUATIHLHBIX COOOIIECTB,
Qg GepeHIIMPOBATh X TI0 YPOBHIO TPAMOTHOCTH M COITUAIBHON CTPYKTYPY.
K npumepy, Mocud Cranun coobiran 06 onacHOCTH, KaK BETUKOAEPKaBHO-
ro MOBUHU3MA, TAK MECTHOTO HAIMOHAIU3MA.

Oco0eHHOCTH COBETCKOIOo (peepannuzma

Bee 3TO IEeMOHCTpHUPYET BaKHOCTb, HALMOHAJIBHOIO BOIPOCA HALMO-
HaspHOro pa3sutus B ObiBieM CCCP, xoTopoMy yaensiii BHUMaHUE C Tep-
BBIX JTHEW CO3[aHMs TrocynapcTBa. be3ycloBHO BO3HMKAET HENOYMEHUS, KaK
MOYKHO OBLIO YIPABJISATH 3TUM MPOLECCOM, UYTO CIIYCTS MPAKTHUECKH MOCTIE Be-
KOBOT'O CPOKa HallMOHAJIbHAsl TEMATHKA BCE €1LIE HAXOAUTCS HA TIOBECTKE JIHS.

B sToM miaHe Ha MOBECTKY BBIXOJAMT OAMH Bompoc, 0but i CoBeTcKuit
Coro3 denepaTuBHBIM TOCYJAPCTBOM WM UMIiepuei ocodoro tumna. Hekoro-
pbl€ COBETOJIOTH, KaK Ha 3BaBliee, Tak U Ha Tepputopun ObiBiiero CCCP nbl-
TaroTCs A0Ka3arh, uTo CoBerckuii Coro3 ObLI uMIIepuei 0codoro Turna.

Mosxno yTBep)kaaTh, uto CCCP ObuT IEHTPATN30BaHHBIM TOCYIAPCT-
BOM, YTO COLIMAJIM3M CKOBBIBAJ JINYHYIO MHUIIMATUBY, YTO 3TO OblIa ocolas
CUCTEMa UJEOJOTHH, YTO 3TO ObITa TEPPUTOPUS MO MOJTHBIM aJIMUHUCTpA-
TUBHBIM KOHTPOJIEM OJHOM MOJIUTHYECKON CHUJIBI U T.J.

Ha 3Ty TeMy MOXHO AMCKYTHPOBATh, MHOI'ME CUMTAIOT, YTO HAUMHATh
€€ HaJl0 C OIPEIEICHUI KOJOHUAIN3Ma U KOJIOHUAJIbHON UMIIEpUH, HO JEJI0
OCJIOKHSIETCSI T€M, YTO TaKUX OMpEJeNIeHUH cyliecTByeT MHoro. Odmumu
3JIEMEHTAaMU B HUX OKa3bIBAIOTCS CYILIECTBOBAHUE PA3IMUHBIX YacCTEH rocy-
JapcTBa, HAXOJSAIIMXCS B HEPABHBIX OTHOILIECHUSX, OMPEICTICHHbIEC TEPPUTO-
pHUM MOABEPrarOTCs IKOHOMUYECKON IKCIUTyaTallul U UMEIOT MEHBIINE I10-
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JUTUYECKHE NpaBa, 0ObIYHO 3TU TEPPUTOPHUU 3aXBAaUYEHbl BOEHHBIM ITyTEM U
UX OCHOBHOE HaceJIeHUE MPUHAJIEKUT K IpYroil HaluoHaibHOCTH. (3)

B 3TOM KOHTEKCTE MBI MOKEM T'OBOPUTH 00 ONpPEAEIEHHBIX HACHIIBCT-
BEHHBIX JeucTBUsX B mepuoj craHoBieHus CCCP, Ho, ofHAKO U 371€Ch
MHOI'0 MPOTUBOpeYnii, 60pb0a yacTo Benack, Kak FOBOPUIIOCH B KJIACCOBOM
koHTekcTe. Ecnu roBoputs B 1uiane rocynapctseHHoM, CCCP Ob11 HekoeM
(denepaTuBHBIM IOCYyJapCTBOM U KaK YKa3bIBAJIOCh B KOHCTUTYLMH COBeET-
ckoro Coro3a, 00beAMHEHUEM COITMATMCTUYECKIX CYBEPEHHBIX IrOCYIapCTB,
MMEIOIIUX [TpaBa BbIX0/1a U3 3TOH (eaeparuu.

B xaxxaoMm oOpa3oBaHue OBLIM CBOW IMAPJIAMEHTHI, TIPABUTEILCTBO U
ApyTue CTPYKTYpbI, 32 UCKIIIOUEHHMEM MHUHHUCTEpCTBa 000poHbl. HekoTopsie
¢GbyHKIMK OBUIM TIpEJaHbl IEHTPATLHOMY MPAaBUTENbCTBY, Kaxnas pecry0-
JMKa MMeJa CBOK KOHCTUTYIHIO. bonee Toro Bo MHorux KoHcTtuTyrmsix
Coro3nbix PecniyOmmk 1977 roma Obuta cTaThsi O HAIMOHATBHBIX S3BIKAX
pecnyOImKH.

IMpodeccop Cepreit AGamuH NHUIIET B KOJOHHATHLHOM TOCYIapCTBE
OYEeHb TPYJHO MPEJCTaBUTh ceOe BBIXO/IAa U3 KOJIOHUH, KOTOPBII MomnaaaeT
B LIEHTpaJbHbIE OPTraHbl BIACTU U 3aHMMAET TaM Bbicokue noctsl. B CCCP
npencrasutenu pecnyonuk nonaganu B LIK KIICC, B [TonutOropo, B coro3-
HbI€ MUHUCTEPCTBA.

Crenyer MOMHUTB U O TOM, YTO JKUTENIM COIO3HBIX PECIyOJIMK HapaB-
HE CO BCEMHU MMEJH MIPaBO y4acTBOBATh B BbIOOpaxX, MpaBo Ha JOCTYI K CO-
UaIbHBIM HHCTUTYTaM. COBETCKas BIACTh JAa)Ke MPUHUMaJIa Mephl MO MOJ-
JIEP’KKE dTHUYECKUX MEHBIITMHCTB. (4)

MoskHO nenaTh BBIBOJ, UTO CamMa COBETCKas CUCTEMa pa3BUBAJIO Ha-
nuoHanpHOe camoco3HaHue HaceneHuss CCCP, kotopoe B uTore crasuo
OoJiblIIe HAITMOHAJIBHBIM, YeM MHTEPHAI[MOHAIbHBIM.

3akiioueHue. PaccmaTpuBas MOCTCOBETCKOE pa3BUTHE OBIBIIUX pec-
ny6siuk CCCP, Heo0X0auMO MOAYEPKHYTh CUIIBHYIO XPYIKOCTh 3TOTO BO-
mpoca. OCOOEHHO B KOHTEKCTE CHUTYallMd B CBS3U C YKpawmHCKO-Poccuii-
CKOM IIPOTUBOCTOSIHUA. Tparn4HoOCTh BOIIPOCA BUJIHA OTYETIMBO, HO MBI HE
OyaeM BXOAWTH B MPOOJIEMHOCTH Bompoca. HyXHO Bpemsi A MOJHOTO
OCO3HAHUs CUTYalUH.

Ho B xoHTEKCTE Hamieil TeMbl CleayeT OTMETUTh, 4To ecnu Poccuii-
ckas Genepanus omrymana cedst oprannyeckoi yacteio CCCP, To Ykpanna
ourymana ceds rocyaapctBoM B cocrtaBe Coserckoro Coro3a, M He BUjEa B
ce0e TaKxke, Kak U Jpyrue pecrnyOinku (pyHKIIUHN 3alIUThl HHTEPECOB BCETO
rocyaapcTsa. [ BCro CBOIO 1€ATEIBHOCTh pacCMaTpUBaia B OTBETCTBEHHOC-
THU 110 COLIMAJIBHO —3KOHOMMYECKOMY M KYJIbTYPHOMY Pa3BUTHUIO CBOEH pec-
yOJIMKH, 3aIUThl U MPOJBUKEHUE €€ MHTepecoB. Bee 310 B uTore u nmpu-
BeJIO K (POPMUPOBAHMIO MECTHOTO HAlMOHAJIM3Ma U HE BOCHPUATHE IPO-
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OsieM apyrux oOpa3oBaHUM, M0J00HOE OE3YCIOBHO MPHUBEIO K OCOOCHHO-
CTSIM T€OTIOJMTUIECKOM MOBEICHUH OBIBIIUX COIO3HBIX PECITYOIIHK.

[Iponomxas yKpauHCKYIO TEMY, MOKHO YKa3aTbh, YTO 3TO FOCYAapCTBO
COCTOHT M3 HEKHX arpoKyJIbTYpPHBIX IUIATGOPM, KOTOPHIE ceiiuac MpHILN B
JBUKEHHE, 3T0 MOKHO OTMEYaTh Ja)ke BU3yalbHO. lIpucoenuusas k Heil Te
WINA UHBIE TEPPUTOPUU COBETCKOE YPOICTBO HE AyMaJlO O UX LIMBUIN3AL[OH-
HBIX PA3JIMYUAX, KOTOPBIE B KAKOW-TO MOMEHT MOT'YT CTaTh KPUTUYECKUMHU.

BakHpIM BOIIPOCOM B KOHTEKCTE HAllMOHAJIBHOTO CAMOCO3HAaHMs, Ha-
ponoB ObiBiiero CCCP, Henb3st BUIETh, YTO MX COBETH3AIMHU HE ObLIa pe-
3yJIbTAaTOM, KaKUX BHYTPEHHUX CTPEMJICHUH, a ObUIO Pe3yIbTaTOM BHEUTHE-
IO BMEIIATEbCTBA.

Bbl1en3510)k€HHOE [TOKA3bIBAE€T OCHOBY HBIHEHIHUX MPOLIECCOB, MPO-
UCXOJSIIUX B MOCTCOBETCKUX peCcryOiMKax, a UMEHHO Mepexoaa OT OJHO-
NOJSIPHOM opueHTauuu Ha Poccuiickyro denepanuro U nepexogy K MHOTO
BEKTOpHOU mosuTuke. [IprunHa mo1oOHOro KpoeTcs, Kak B 0ObEKTHBHBIX,
TaK U CyOBEKTUBHBIX (DakTOpax

K npumepy, cama cucrema rocynapctseHHoro ycrporcrsa CCCP, kak
OBl TOTOBHJIA COFO3HBIC PECTTyOIMKH K OOJISAIICH He3aBUCUMOW KU3HU: OBLITH
00IIIeCOl03HbIE MHTEPECHI, KIIOYEBBIE OTPACIU, MHTETPALMOHHBIE CBS3H,
elMHas cucteMa 00pa3oBaHus, KOoNepaus IpeInpusITuid U oTpaciel, exu-
Has UJEOJIOTHUS U APYTUE CBSI3bIBAIOIINE SJIEMEHTHI.

OpHako BO3HUKAET BOIPOC PA3INYMI B r€ONOIUTUYECKOM U LIUBHIIH-
3allMOHHOM TOBEACHUU OBIBIIUX COIO3HBIX pecmyOnuk. Hago otmeTuts, u3
BCEX OBIBIIMX COIO3HUK pecnyOnuk Toiabko Poccuiickas denepanusi BUANT
ce0s1 HEKMM eBpa3uiickoM ()eHOMEHOM, y JPYTuX MoJ00OHBIX aMOUIIUI HET.

Poccust BO MHOrOM 3HAUMTENIFHO OTJIMYAETCS, OT APYIUX OBIBIIMX pec-
myOJIMK, OCOOEHHO B KOHTEKCTE, KaK BHEIITHEH, TaK U BHYTPEHHE! MOJIUTHKE. Y
Hee He ObUIO MPUYKH BUIOU3MEHSTHCS, B OTIIMUUE OT APYTUX PECITYOITHUK.

MoOXHO oTMEYaTh, YTO BO3ZHUKIIAS ITOCJIE BOCHHBIX JIEUCTBUM Ha Y K-
pauHe, MpUBea K KOHILY T.H. Ha3bIBAEMOM IMOCTCOBETCKOM AMOXU U ObIBIINE
pecniyoauku CCCP BeTynuiu B COBEPIICHHO HOBBIM 3Tam pa3BUTHS, I71€
COOTHOIIEHUS! UHTEPHAIIMOHAIBHOI'O U HAIIMOHAIBHOTO B ()YHKIIMOHUPOBa-
HUM rocyapctsa OyeT MIMETh COBEPIICHHO JIPYTYIO 3HAUUMOCTb.
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SSRi-nin MIiLLi SiYASOTi VO ONUN GEOSIiYASi NOTiCOLORIi
A.LIBRAHIMOV
XULASO

Rusiya imperiyasinin xarabaliqlari iizorinds yaranmig sovet dovloti mokaninda yeni
insanin formalagdirilmasi siyasoti 6ton asrin 20-ci illerinin avvellorindon agik bir sokildo
hoyata kegirilir.

Dovlot rohborlori bunu sovet dovlotinin qurulmasinin asas tomoli kimi gortirdiilor.
Belo bir miirokkob layihonin qarsisinda duran asas manes, bolseviklorin hesab etdiyi kimi,
hom boytik dovlet, hom do yerli millotcilik idi. Bunu aradan qaldirmagq ii¢ilin hor sey edildi.

Eyni zamanda, bu siyasatin shamiyyatli cografi mahiyyati, xiisusilo Orta Asiya va
Qafqazda miisahide olunurdu. Lakin 1930-cu illerin ortalarindan baslayaraq hor sey zorla
tozyiqa kecgdi va siyasat ¢argivasinda hoyata kegirildi.

Boyiik Voton Miiharibesi kegmis SSRI vo iki diisorgo arasinda yeni qarsidurma
dovriine godom qoydu, lakin miiharibadon avval bu, yasamaq ugrunda miibarizo idiso,
1945-ci ildon sonra bu, tokca iki sosial sistem arasinda deyil, hom do SSRi-do hayat torzinin
miiqayisasi idi. Xalq demokratiyasi dlkalorinde vo SSRi-da biitiin bunlar sovet voton-
daslarimin davraniginin siyasi mahiyystindo oks oluna bilmazdi.

Acar sbzlor: Sovet Ittifaqi, milli mosala, siyasi cografiya, millatcilik, etnik farqlor

THE NATIONAL POLICY OF THE USSR
AND ITS GEOPOLITICAL CONSEQUENCES

A.LIBRAHIMOV
SUMMARY

The policy of forming a new man in the space of the Soviet state that arose on the
ruins of the Russian Empire has been clearly carried out since the beginning of the 20s of
the last century.

The leaders of the state saw this as the main basis for the construction of the Soviet
state. The leading obstacle to such a complex project, as the Bolsheviks believed, was
nationalism, both great-power and local. Everything was done to eradicate it.

At the same time, the significant geographic nature of this policy was observed,
especially in Central Asia and the Caucasus. However, starting from the mid-1930s, everything
changed to forceful pressure and was implemented within the framework of politics.

The Great Patriotic War was a kind of watershed between the former and new Soviet
Union. The USSR entered a period of new confrontation between the two camps, but if
before the war it was a struggle for survival, then after 1945 it was a confrontation not only
between two social systems, but also a comparison of the way of life in the countries of
people's democracy and the USSR, all this could not but will be reflected in the political
nature of the behavior of Soviet citizens.

Keywords: Soviet Union, national question, political geography, nationalism, ethnic
differences
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KiS CAYININ SUYUNUN HIDROKIMYOVI XUSUSIYYOTLORI
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Sonaye Vo kand tosarriifatimin inkisafi ilo alagadar olarag, su manboalarinin hid-
rokimyavi tarkibini saxlamaq va qorumag, ondan samarali istifada etmok ii¢ciin miitomadi
olaraq, hidrokimyavi xiisusiyyatlarinin oyranilmasi miihiim va vacib masaladir. Bunu nazara
alaraq, Kis ¢aymin suyunun va dib ¢okiintiilorinin hidrokimyavi xiisusiyyatlorinin Gyranil-
moasi lazimdr.

Agar sozlar: hidrokimyavi xiisusiyyatlor, anion va kationlar, sinif vo qruplar, biogen
elementlor, imumi mineralliq, imumi codluq.

Giris. Aparilan todqiqatlar gostormisdir ki, Kis ¢caymin suyunun kim-
yavi torkibi hidrokarbonathidir, onun imumi mineralligi 200,0-500,0 mq/1
arasinda doyisir. Kationlardan kalsium ionu iistiinliik toskil edir. Kis ¢ayi re-
Jim xiisusiyyating goro yaz vaxti gursulu, yay-payiz aylarinda iso dasqinh
olur [1].

Bu deyilonlari nozers alaraq, Kis ¢aymin suyunun fiziki, hidrokimyae-
vi, bioloji xiisusiyyatlorinin zaman vo mokan daxilindo doyismosini dyron-
mak garsiya qoyulmusdur.

Kis caymin suyunun fiziki-kimyavi, bioloji xilisusiyyatlorinin, ion-duz
torkibinin, iizvi maddslorin, biogen elementlorin, mikroelementlorin, asili
hissaciklorin, pH-1n, oksigenin tadqiqi vo hidrokimyovi rejiminin formalag-
masina tasir edon tabii vo antropogen tasirlorin arasdirilmasi, onun ekologi-
yasinin yaxsilagdirilmasi iigiin todbirlorin islonib hazirlanmasi elmi isin
yerina yetirilmasinds nazards tutulmusdur.

Zaman vo mokan daxilinde Kis ¢aymin suyunun torkibinin vo hidro-
kimyavi xiisusiyyatlorinin dyranilmasins fikir verilmisdir [2.3]. Ona gors do
Kis ¢caymnin suyunun hidrokimyovi xiisusiyyetlorindoki doyisikliklori 6yron-
mak ticlin nlimunalor gotiiriilmiis, laboratoriyada analizlor aparilmisdir.

Alinan noticalor miiqayise edilmis, Kis ¢cayinin suyunun hidrokimyovi
xiisusiyyatlorinin doyismasindoki ganunauygunluqlar arasdirilmisdir.
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Tadqgiqat obyekti vo metodikasi.

Isi yerino yetirmokdon &trii Soki rayonu orazisinds Kis cayindan miix-
tolif mosafolordon su niimunolori gotiiriilmiis, naturada vo laboratoriyada
analizlor aparilmigdir.

Bu zaman anion vo kationlarin miqdari, onlarin miinasibati, sinif vo
qruplari, bazi kimyovi xiisusiyyatlori (NO;, NH;, PO;~, SiO; ,Fe3*,
Cu?*, Al3*, Oksigeno Kimyovi Tolobat (OKTy;y,)), Oksigeno Biokimyavi
Tolobat (OBTs), O0,, pH vo asili hissociklor miixtolif metodlardan istifado
edilorak toyin edilmisdir.

Hor bir komponentin toyini {igiin reaktivlor hazirlanmis, miixtalif me-
todlar vo formullardan istifads edilmis, hesablamalar aparilmisdir [4-7].

Isi yerino yetirmok ii¢iin palintestdon vo miixtalif fotoelektrokolori-
metrlordon istifads olunmusdur.

Bununla yanast olaraq hor bir montogodon gotiiriilmiis su niimuno-
sindo Frezeniusun [8] qaydasindan istifade edorak, duz torkibi hesablanmis-
dir. Noticolor miigayisali tohlil metodu ils islonmisdir. Zaman vo mokandan
asil1 olaraq, suyun keyfiyyatino tosir edon amillor aydinlagdiriimisdir.

Tahlil vo miizakira.

Kis ¢aymin suyunun hidrokimyavi torkibinin dyronilmosi {i¢lin miix-
tolif aylarda niimunslor gotiiriilmiis, analizlor aparilmigdir. Alinan naticolor
codvallordo verilmisdir.

Cadval 1-ds anion va kationlarin miqdari, imumi mineralliq vo iimu-
mi codluq, O.A.Alyokina gors sinif vo qruplari toyin edilmisdir.

Umumi mineralliq 355,6-446,6 mq/l, iimumi codluq 4,25-5,5 mq-ekv/I
arasinda doyismisdir. O.A.Alyokina goro asason hidrokarbonat (HCO3 >
S0Z~ > Cl7) sinfinin, kalsium-magnezium (Ca?t > Mg?** > Na*t + K*)
qrupuna aid olmusdur.

01.02.22-ci 1l tarixinde gotiiriilmiis su niimunalori (biitlin mantaqgalor-
do) hidrokarbonat sinfinin (HCO3 > SO0z~ > Cl™), kalsium-maqnezium
(Ca*t > Mg** > Na* + K*) grupuna aid olmusdur.

Bu zaman iimumi mineralliq 399,9-434,4 mq/l, imumi codluq 4,75-
5,0 mq-ekv/l arasinda doyismisdir.

Miigayisolor gostorir ki, gotiiriilmiis su niimunslorinin torkibi zaman
vo mokan daxilinds oldugca doyiskondir.

Cadval 2-do niimunalarin bazi kimyovi xiisusiyyatlori verilmigdir. pH
6,5-7,0 arasinda doyismisdir. Narinqala korpiisiindon 01.02.2022 tarixindo
100 m yuxaridan gétiiriilon su niimunssindo ammonuim ionunun miqdari
0,2 mq/l, Naringala korpiistindon 100 m asagidan gétiiriilon niimunado iso

132



0,8 mq/l olmusdur. Nitrit ionunun miqdar1 01.02.2022-ci il tarixindo Kis
caymin Narinqala korpiisiiniin altindan, Narinqala korpiisiindon 100 m asagi
vo 200 m asag1 montagolorindon gotiiriilmiis su niimunoslorinds 0,1 mq/l ol-
musdur.

Ammonium va nitrit ionunun bu tarixlorde artmasi ¢aya tokiilon axinti
sularmin tasirinden olmusdur.

Oksigens Kimyavi Tolobat (OKT pix) 9sason norma daxilindo doyis-
migdir. Oksigena Biokimyavi Toalobatin (OBT5s) 2,5-5,8 mqO,/I arasinda ol-
mas1 miixtolif vaxtlarda ¢irklonmonin miqgdarindan asili olaraq doyismisdir.

Asilt hissaciklorin 21.10.2021-ci il tarixindo 2200,0 mg/l-o galxmasi
korpiiniin altinda aparilan islordon vo yagintilarin ¢ox olmasi ilo slagodardir.

Cadval 3-ds Kis ¢aymin suyunun duz torkibi verilmisdir. Kis ¢ayinin
suyunda natrium-xlorid duzunun miqdar1 analiz gétiiriilon dovrds 3,1-7,6 %,
natrium-sulfat duzu 0-7,2 %, magnezium-sulfat duzu 13,8-27,2 %, maqnezi-
um-hidrokarbonat duzu 9,7-27,8 %, kalsium-hidrokarbonat duzu 46,3-58,1
% arasinda doyismisdir.

Magnezium-xlorid duzu Narinqala korpiisiiniin altinda 10.01.2022 ta-
rixindo 1,9 % olmus, qalan tarixlordo he¢ bir montogodo 6ziinii gdstormo-
migdir. Bu tarixdo homin montoqods kalsium-hidrokarbonat duzunun mig-
dar1 58,1 % (maksimum) olmusdur.

Kis ¢aymnin suyunun duz torkibi cadveldon goriindiiyli kimi olduqca
forqlidir. Bu da Kis ¢ayinin suyunun miixtalif torkibli ¢caylarin birlosmasin-
don va tobii soraitdon asilidir.

Molumdur ki, Kis ¢cay1 yaz vaxti gursulu, payiz aylar1 iso dasqinli olur.
Asili hissaciklorin oktyabr ayinda 2200,0 mg/l-a qalxmasi ¢oxsulu dovra to-
sadiif edir.

Kis ¢aymnin suyunun torkibi zaman vo mokan daxilinds tabii soraitdon
asil1 olaraq olduqca doyiskondir.

Natica

Kis ¢aymin miixtalif yerlorindon gétiiriilon analizlorin naticasi gostarir
ki, imumi minerallig1, imumi codlugu olduqgca dayiskondir. Bels ki, timumi
mineralliq 355,6-446,6 mq/l, iimumi codluq 4,25-5,5 mq-ekv/l arasinda do-
yismisdir. Bu doyiskonlik 6ziinii ionlarin miqdarinda daha aydin gostor-
misdir. Hidrokarbonat ionu 63,7-75,0 %, xlor ionu 4,9-7,6 %, sulfat ionu
17,9-30,8 %, kalsium ionu 46,2-58,1 %, maqnezium ionu 30,2-41,7 %, nat-
rium-kalium ionu 3,1-13,8 % arasinda doyismisdir.

2 sayl codvoldon goriindiiyii kimi ammonium ionu 0-0,2 mq/l ara-
sinda doyismisdir. Ammonium ionunun 0,2 mq/l, nitrit ionunun 0,1 mq/1 ol-
masi ¢ayin suyunun ¢irklonmosini gostorir.
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Oksigena Kimyovi Toalobat (OKTyix) 6,4-21,3 mqO,/I arasinda doyis-
migdir.

Oksigena Biokimyavi Tolobatin (OBTs) 2,5-6,2 mqO-/1 arasinda do-
yismaosi bazi hallarda axint1 sularinin tokiilmosini gostorir.

Asilt hissaciklorin 2200,0 mq/l-o gqalxmasi ¢ayda suyun ¢oxalmasi vo
daggin dovriino tosadiif edir.

Kis ¢aymin suyunun duz torkibini miiqayiso edorkon natrium-xlorid
duzunun 7,1-7,4 % arasinda doyismaosi qis aylarina tosadiif edir. Bu da qis
aylarinda ¢ayda suyun az olmasindan vo qrunt sularinin miioyyon dorocodo
tasirini gostarir.

Umumiyyatls, Kis caymin suyu {imumi mineralliq vo iimumi codlu-
guna goro igmayo tam yararlidir.

Miiqayisalorin naticasi gostarir ki, ¢ay sularmin duz torkibi ¢ayin rel-
yefindon, iqlim goraitindon (yagmtilarin tasiri), insan foaliyystindon, asason
su rejimindon va dorin qatlarda olan artezian vo qrunt sularinin tosirindon
asil1 olaraq doyisir.

Bozi hallarda ammonium, nitrit ionlarmin vo Oksigeno Biokimyovi
Tolobatin (OBTs) normadan artiq olmasi iqlim goraitindon v insan faaliy-
yatindan, axint1 vo kond tosarriifatt sularinin buraxilmasindan iroli golir.

Umumiyyatlo, bu sistemin suyu az mineralli su qradasiyasina aiddir.
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IT'MAPOXUMHNUYECKHUE CBOMCTBA BOJIbl PEKU KHUIII
9.C.'AHBAPOB, P.5.I'YMBATOBA, Ix.X.XAI'BEPAUEBA
PE3IOME
C pa3BHUTHEM MPOMBIILICHHOCTH U CEIbCKOTO X035HCTBA, MEPUOMUECKOE U3yUCHUE
THPOXMMHUUYECKUX CBOWCTB BOJIBI SIBJISIETCS BRKHOW M HEOOXOAMMOU 3ajaueil Juis coxpa-
HEHHUSI ¥ 3AlIUThl THPOXHUMHUYECKOr0 COCTaBa BOJHBIX PECYPCOB, UX PALUOHAIBHOTO HC-
MOJIb30BAHMUS. YUUTHIBASI 9TO, HY)KHO U3y4aTh COCTAB BOJIbI U JOHHBIC OCAJIKU THAPOXUMHU-
YECKUX CBOMCTB peku Ku.
KuroueBble cj10Ba: THAPOXMMHUYECKHE CBOMCTBA, aHHOHBI M KATHOHBI, KJIACCHI U
IpYIIIbI, OMOTCHHBIE AIEMEHTBI, 00Iasi MUHEpaIH3alKs, 0011ast )KECTKOCTb.
HYDROCHEMICAL FEATURES OF WATER KISH RIVER
E.S.GANBAROYV, R.B.HUMBETOV, J.H.HAGVERDIYEVA
SUMMARY
The study of hydrochtmical features is an important and vital issue to maintain and
protect the hydrochemical composition of water sources, in order to use if regularly to use it
regularly due to the development of industry and agriculture. Taking this into consideration,

it is important to study hydrochemical features of Kish river water and bottom sediments.

Keywords: hydrochemical features, anion and cations, class and groups, biogenic
elements, total minerality, total roughness.
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YAGLI BIiTKILORIN UMUMI SOCiYYOSi Vo
BIiTKi YAGLARININ TOSNIFATI
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Artan ahali sayina paralel olaraq qida mahsullar: istifadasi, dolayisila bitki yagi
istehlaki hor il yiiksolmakdadir. Qida va enerji tachizi zancirinin talablorini takliflorin odaya
bilmadiyini nazara alsaq yagii toxum va bitki yagr giymatlorinin éniimiizdaki illorda artmasi
qaginilmazdr.

Son illorda diinya neft giymatlorinda meydana galon haddindon artig yiiksolma va
dalgalanmalar sababila, IEO-lor basda olmag iizra bir cox élkada benzina alternativ ola
bilacak yeni yanacaq axtarisina baslanilmisdir. Naticada bitki mansali yaglardan biodizelin
alinmasina nail olunmusdur.

Umumilikda belo qanasta golmak olar ki, miiasir dévrds bitki yaglart istehsalat
Zoncirinin asagidan yuxariya biitiin halqalarinda istirak edir. Bu istirakin payr isa har il
artmaqda davam edacakdir.

Acar sozlar: yaglh bitkilor, bitki yaglari, efir yagi, biodizel

Giris

Artan ohali sayina paralel olaraq qida mohsullar: istifadesi, dolayisilo
bitki yagi istehlaki hor il yliksolmokdadir. Qida vo enerji tochizi zoncirinin
toloblarini tokliflorin 6doys bilmadiyini nozers alsaq yagli toxum va bitki
yag1 qiymaetlorinin dnlimiizdoki illords artmasi gagimilmazdir.

Diinyada illik yag istehsali toxminon 500 milyon ton otrafindadir.
Onun 60 milyon tona yaxini bitki yaglarindan ibaratdir. Onlardan toxminon
48 milyon tona qadori ise insanlarin qidasinda istifade olunur. Bitki yaglar
igcarisindo soya, palma vo gilinobaxan yaglar istiinliik togkil edir. Sonraki
yerlari raps, pambiq, araxis, kokos va zeytun yaglari tutur. Bitki yaglar1 diin-
yanin bir ¢ox Olkolorinin ixrac vo idxalinda (import vo eksportunda) osas
predmet hesab edilir.

BMT-nin Orzaq vo Kond Tosarriifat1 toskilatinin (FAO) vo Igtisadi
Omokdaslq vo Inkisaf Toskilatinin birlikde hazirladig1 hesabatda 2022-ci
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ilodek ABS-1n diinya iizrs bitki yaglari istehsalinin 21%-1 togkil edorak lider
movqeyini qoruyub saxlayacagini vo 38%-ni iso Argentina, Paraqvay, Urug-
vay, Brazilya togkil edocoyini bildirmisdir.

Diinya iizrs bitki yagi istehsali vo emalinda on boytik istehsalgilar so-
ya yaginda ABS, Brazilya, Argentina, Cin, palma yaginda Cin, indoneziya,
Malaziya, giinabaxan va qargidali yaginda iss yena do ABS, Cin, Brazilya,
Argentinadir.

Yaglar, ziilallar vo karbohidratlar insan organizmi ii¢iin {i¢ asas gidant
toskil edir. Onlarin arasinda enerji monboyi kimi yaglar ayri bir ehtiyata ma-
likdir. Badondos bir qram yagin yanmasi naticasinds 9,3 kalorilik enerji sorf
olunur ki, 1 gqram proteinin tomin etdiyi enerji miqdar1 4 kalori vo 1 qram
karbohidratin enerji miqdar1 4,5 kalori togkil edir. Normal bir insanin giinliik
faaliyyetini yerino yetirmasi li¢iin, comi 2800-3000 kaloriys ehtiyaci vardir.
Bu kalorinin 30-35%-ni (850-900 kalori) yagdan alinmalidir. 1 qram yagin
9,3 kalori enerji verdiyini nazors alsaq, bir soxsin giin orzinds 95 q yag qo-
bul etmasi lazimdir. Bu, har il toqriban 23 kq yag istehlaki demaokdir.

Ehtiva etdiklori yag, ziilal, karbonhidrat, mineral maddolor vo vita-
minlor sobabilo, insan vo heyvan baslonmosindo oshomiyyatli bir yers sahib
olan yagl toxumlar, eyni zamanda, sonaye sektoru {i¢iin do shomiyyatli bir
xammal gaynagint meydana gotirmokdadirlor. Yaglh bitkilor; osrin faydali
bitkilori, malik olduqlari doyarli maozmuna gore ¢oxyonlii istifads edilirlor.

Yagl toxumlarin miiossisolordo emali ilo oldo edilon yaglar, birbasa
insan qidasi olaraq istifade edildiyi kimi, senayeds miixtalif mohsullarin is-
tehsalinda xammal olaraq da qiymatlondirilmokdadir. 2017-ci ilin malumat-
larina gore, diinyada illik timumi yag istehsali toxminon 150 milyon ton
olub, bunun 97,5 milyon tonu (65%-1) qida mogsadli, 52,5 milyon tonu
(35%-1) iso sonayedo xammal olaraq istehlak edilmokdadir.

Heyvan monsali yaglarin istehsalinin bahali vo kafi olmamasi sabo-
bils, insan baslonmasi {igiin ehtiyac duyulan yaglarin bdyiik bir qisimi bitki
mongsoali yaglardan qarsilanmaqdadir. 2017-ci il gostaricilorino gors; toxmi-
nan 150 milyon ton olan diinya timumi yag istehsalinin 130,2 milyon tonunu
bitki mongali yaglar, 19,8 milyon tonunu iso heyvan monsoli yaglar toskil
edir.

Yagli toxumlardan slds edilon yaglar; insan qidalanmasinda bir qida
maddasi olaraq, sanayeds xammal vo biodizel istehsalinda yanacaq kimi is-
tifads edilir. Yag toxumlarinda olan yagin ¢ixarilmasindan sonra qaliq (yag
piroqu) xam protein nisbati vo heyvan qidalanmasinda ¢ox vacibdir.

Yer iiziindo toxumlar1 yaglh ¢ox sayda bitki olmasina baxmayaraq, bu
giin sanayeda istifads olunaraq toxumlarindan yag olds edilon bitkilorin ba-
sinda; soya, glinabaxan, pambiq c¢iyidlori, kolza, yer fistig1, ¢érokotu, aspi-
rin, hindyagi, xasxas, kotan, ¢otona, jojoba, qargidali 6zayi, zeytun, xurma
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vo hind qozu golmokdadir.

Yer kiirosinin miixtolif enliklorinds biton bitkilords forqli keyfiyyatdo
yaglar omolo golir. Yagin quruma qabiliyyati onun osas keyfiyyat gostoricisi
hesab edilir. Bitki yaglarinin quruma qabiliyyati yod adadi ilo toyin edil-
mokdadir. Yod adadi - 100 gram yagin 6ziino ne¢o qram yod birlosdirmosi
demakdir. Yod adadi na godar yiiksok olarsa yagin quruma qabiliyyati bir o
godar ¢ox olar.

Quruma qabiliyyotino gors bitki yaglart 3 qrupa boliiniir:

Quruyan yaglar — (yod adadi 130-dan artiq). Kotan, yaggigoyi, peril-
la, lallemantiya — asason texniki moqsadler {i¢iin istifads olunur.

Yarimquruyan yaglar — (yod adodi 85-don 130-a godor). Giinobaxan,
soya, saflor, raps vo s. qida moagsadi tigiin istifado olunur.

Qurumayan yaglar - (yod adadi 85-don asagi). Yerfindigi, gonogor-
¢ok va s. tibb sahasindo va texniki mogsadlor tigiin istifads olunur.

Bu yaglar heyvanlardan vo ya neft mohsullarindan alinan yaglardan
forqli olaraq bitki mangalidir. Bu yagin bitkinin miivafiq hissslorindon ¢ixa-
rilmasina vo naticads alinan mohsula asason bir-birindon forqlonen ii¢ novii
vardir:

toxum (bitki) yaglar1 - ononovi lisulla tozyiq altinda bitkinin toxum
hissasinin yagi ¢ixana qadar sixilmaqla alinmasi.

dlava (qarisiq) yaglar - ¢igok, kok kimi bitki hissolori alave olunan
osas yagdan ibaratdir.

efir yaglan - bitkilordon alinan ugucu aromatik birlogmalorden iba-
rotdir.

Toxum yaglan trigliserid asashidir. O climlodon raps yagi kimi qida
moqsadli, kakao yagi kimi gat1 yaglar, kotan yag1 kimi boya istifadosi {li¢iin
olan yaglar vo sonaye yaglaridir. Preslonarok hazirlanan yaglar iki ndv pres-
layicidon istifads edilorok oldo edilir. Bu preslonmoadon sonra yerdo galan
toxum piroqu adlanan qati maddo basqa moagsadlar {igiin istifadoys gedir. Bu
nov presloms al ilo vo ya elektrikli preslomo masinlari ilo olsa da oavvalki il-
lorda daha effektiv olan “su mangonasi” preslorindon daha ¢ox istifads olun-
maqda idi [1, 51]. Miiasir toxum yaglariin istehsali heksan (CsH4) kimi bir
halledici istifade edilorak kimyovi torkibde ¢ixarilir. Kimyovi ekstraksiya
yuxarida geyd olunan mexaniki tisuldan daha olverisli vo sorfalidir. Belo ki,
mexaniki iisulda toxumun torkibinds 6-14% yag qaldig1 halda, kimyoavi
iisulda bu ragem yalnizca 0,5-0,7% toskil edir [2].

Olava yaglar bitkilorin miixtolif hissolorindon alinsa da torkibindo bas-
ga qarisiqlara da bozi hallarda rast golmok miimkiindiir. Belo ki, istifadasi
zamani saf sokildo deyil, miixtolif garisimlar soklindo herbisid yumsadici
olaraq va tibb sahasinds islodilon bu yaglar yalnizca bir ne¢o 6lkods istehsal
edilir.
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Efir yaglan bitkilordoki ugucu aroma birlogsmoalorini ehtiva edon kon-
sentrathi hidrofobik mayelordir. Efir yaglart ugucu yaglar vo ya elo birbasa
monso bitkinin adi ilo (masalon, goranfil yagi) adlandirilir. Bu yaglar adoton
buxar istifado etmoklo distillo yolu ilo oldo olunur. Bundan sonra ilkin eks-
traksiya, holledici ¢ixarilmasi, miitloq yag cixarilmasi, gotran alinmasi vo
soyuq preslomo olaraq proses davam edir. Bunlardan parfumeriya, kos-
metika, sabun, qida, igkilor, tiitsii vo ev tomizloyici mohsullarina otir olavo
etmok tigiin istifado olunur [3].

Efir yag bitkilorin bir ¢ox halda toxumlarinda toplanir. Toxumun
anatomik qurulusunun tadqgiqati naticasinda hor bir toxumcada olan daxili vo
xarici efir yagi kanalciglarinin say1 doqiqglosdirilir. Toxum halo xirda ikon bu
kanalciglar amolo golir, toxum bdyiidiikco kanalciglar da bdyiiyiir vo bun-
larda efir yag1 toplanmaga baslayir.

Adoton toxumlardaki efir yaginin toplanma dinamikas1 gostorir ki, to-
xum boyiiyiib yetisdikco efir yaginin miqdar1 ¢oxalir vo toxum tam yetisdiyi
dovrdo on yiiksok doracoyo catir.

Toxumun yetismosi ilo alagodar olaraq efir yagiin torkibi do doyisir.
Toxum yetisdiyi dovrde qiymatli birlosmo olan linaloolun miqdar efir ya-
ginda maksimum (70-80% aras1) dorocoys catir [4].

Becormo goraiti hor bir bitkinin efir yaginin miqdarca doyisilmasina
tosir edir. Niimuns olaraq karopodium bitkisini gotiirsok Nax¢ivan Muxtar
Respublikasindan toplanmis, yetismis karopodium toxumlarindan 1,12%,
Abseronda Nabatot baginda yetisdirilon karopodium toxumlarindan iso
1,98% efir yag1 alinmisdir. Becorma soraiti efir yaginin keyfiyyat etibarilo
dayismosine kaskin tosir etmir. Ancaq miisahids olunur ki, iglim etibarils
daha isti vo quraq yerlords yetisdirilmis karopodium toxumlarindan alinan
efir yaginda iimumi spirtin miqdar1 daha ¢ox olur. Masalon, Nax¢ivanin
dagliq hissosindo toplanan mohsulun yaginda 84% timumi spirt oldugu
halda, Abseron mohsulunda bu rogom 87%-o qalxir [5].

Doymamus bitki yaglar1 qismon v ya tamamils “hidrogenlogsms” yolu
ilo daha yliksok tempraturda orimo doracesine ¢atan yaglara cevrilo bilar.
Hidrogenlosmo katalizator ilo tipik toz halina gotirilmis nikelin istirak: ilo
yiiksok temperatur vo tozyiqe malik olan yaga hidrogen “cilonilmasi” ilo bas
verir. Doyma doracasi artdiqca yag tamamilo hidrogens dogru irsliloyir. Ok-
sidlosmo miigavimetini artirmaq ve ya fiziki xiisusiyyatlorini doyisdirmok
ticlin bir yag hidrogenlosdirilo bilor. Doyma doracasi artdiqca, yagin viskoz-
lugu vo arimo dorocosi artir.

Qida zamani hidrogenlosdirilmis yaglarin istifadossi son dovrlordo, xii-
suson aktuallasmisdir. Tabii doymus yaglardan hazirlanan marqarin hidro-
genlosdirilmis soya yagindan hazirlanan marqarindon daha ¢ox plastik (daha
“yayilabilon”) olur. Tam hidrogenlogmo boylik miqdarda yag tursular
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meydana gotirsa do, qismon hidrogenlosmo doymamis yag tursulariin hid-
rogenlogmodo istifado olunan istilik sobabi ilo yag qarisigina doymamis qa-
ris1q yagh tursuya c¢evrilmosina sobob olur. Qismon hidrogenlonmis yaglar
vo onlarin garisiq yaglari digor artan saglamliq risklori arasinda koronar
iirok xostoliyindon 6liim riskini ytliksoldir [6].

Bitki mongali yaglar bir ¢ox sonaye mohsulda komponent kimi istifado
olunur. Bir c¢ox bitki mongoli yag sabun, dori kremlori, sam, otir kimi
kosmetik mohsullarin istehsalinda istifado olunur. Xiisusilo quruyan yaglar
boyalar va digor agac emali mohsullari istehsali tigiin istifads olunur [7].

Dammar yag1 (kotan toxumu yagi vo Dammar qatran qarigigl) taxta
govdoyo sahib olan gomilorin baximi zamani istifads oluna bilir. Bitki man-
soli yaglar elektrik sonayesindo do istifado olunur. Yiiksok yanma hoddina
sahib olduglar ii¢lin izoloetmo prosesi zamani getdikco daha ¢ox istifads
olunurlar. Bitki mongali yaglar eyni zamanda otraf miihit tiglin do zararli de-
yil. ©gar yers tokiilsslor bioloji olaraq pargalanirlar. Bununla birlikda, birki
mangali yaglar kimyovi olaraq daha az qorarlidir. Bu sabablo, imumiyyatla,
oksigena moruz qalmayan sistemlorda istifads edilirlor. Bitki mongali yagla-
ra bonzar, ancaq tobii ESTER olan normal {iglii ilo miiqayisado dord yagh
tursu zoncirino sahib sintetik tetraesterlor, Fiser esterifikasyionu ilo ¢ixarir-
lar. Tetraester, imumiyyatlo, yiiksok oksidlosma sabitliyino malikdir vo mo-
tor yaglar1 kimi istifads olunur. Bitki monsali yaglar barpa oluna bilon hid-
ravlik mayelor vo siirtkii yaglari istehsalinda da istifado olunur [8, 9].

Yaglarin katalizator yoldashiginda qisazoncirli bir spirt ilo reaksiyasi
noticosinds ortaya ¢ixan vo yanacaq olaraq istifads edilon mohsula biodizel
deyilir. Son illords diinya neft qiymatlorinde meydana galon hoddinden artiq
yiiksolmo vo dalgalanmalar sobabilo, IEO-lor basda olmaq iizra bir ¢ox ol-
kado benzino alternativ ola bilacak yeni yanacaq axtarisina baslanmisdir. Bu
islorin bir noticasi olaraq da bitki monsali yaglardan biodizelin alinmasina
nail olunmusdur. Uzvi monsali yanacaqlarin miioyyon bir miiddat sonra tii-
konacoyl nozors alinsa, bitki mongali yaglardan oldo edilon biodizel, golo-
cokdas na daraca ohomiyyatli bir enerji qaynagi olacag: agiqca goriilmokde-
dir.

Biodizel istifadasinin, normal qaliqli yanacaqlara gors bir ¢ox {listiin-
liiklari oldugu tigiin, istifadosi hor kegon giin artmaqdadir. Biodizel istifadasi
iclin maginlarda hor hans1 bir modifikasiyalara ehtiyac duyulmur va hor ciir
vasitado birbasa yanacaq olaraq istifado edilo bilor. Digor torofdon, biodizel
istehsali iiclin xorclonan enerji miqdarinin yag istehsali {iglin xarclonacok
enerjinin 32%-1 godar olmasi sababils enerji istehlaki baximindan da bdyiik
bir gqonast tomin edilmokdadir. Bundan basqa, yagin motorda yandirilmasi
noticosinds yaranan qazin otraf miihito vo insan saglamligina bir ¢ox monfi
tasirlori var. Biodizel; yenilonabilon olmasi, bioloji olaraq pozulmasi, daha
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az istixana gazi, karbon monoksit, hissocik vo hidrokarbon emissiyasi tomin
etmoasi vo Kioto Protokolu ilo uygunlagsma tomin etmosi kimi xiisusiyyatlori
ilo do istiinlliyli olan bir yanacaq vasitosidir [10]. Biodizel, karbondioksid
qazi emissiyalarint 80%-o qodor azaltmaqda vo yag osaslh dizel 100% daha
az kiikiird istehsal edir. Biodizel birbasa (saf olaraq) motorda yanacaq ola-
raq istifado edilo bildiyi kimi, yag monsoli dizel yanacaq ilo istonilon hor
nisbotdo tam olaraq qarisdirilaraq da istifado edilmokdodir. Bu nisbot 5-
100% (5% Biodizel + 95% Dizel, 20% biodizel + 80% dizel, 50% biodizel
+ 50% dizel, 100% biodizel) arasinda doyisir. Bozi 6lkolords, masalon,
Fransada; dizel yanacaqlara 2-5% nisbatinds biodizel qarigdirmaq zoruri ha-
la gotirilmisdir [11].
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OBIIASI XAPAKTEPUCTUKA MACJIMYHBIX PACTEHUI 1
KIIACCUO®UKALINA PACTUTEJBHBIX MACEJI

A.C.MYPAJIbI
PE3IOME

[TapannensHO ¢ pOCTOM HaceNleHHs MOTpeOJICHHE MUIEBBIX MPOAYKTOB M CIEIO0BA-
TENBHO, TIOTPEOJICHNE PACTUTEIFHOTO Macia PacTeT ¢ KaKABIM T'OJOM. YUHTHIBAs, 4TO
LEMH MPOJIOBOIBCTBHE M YHEPTOCHAOKEHUE HE MOXKET YIOBICTBOPUTH TPCOOBAHUS C yUe-
TOM TPEIJIOKCHHUN, OyJeT Hen30C)KHO TOBBINICHHUE IICH HA MACIMYHBIC CEMCHA M PACTH-
TEJIBHOE MACJIO B PEJCTOSLINE TObI.

B mocrnenaue rompr U3-3a Ype3MEpHBIX KojeOaHU MUPOBBIX IIEH Ha HE(PTh MHOTHE
CTpaHBl HAYall MOWCK HOBOT'O TOIUIMBA, KOTOPOE MOXKET OBITh aJIbTCPHATHBON OCH3HHY,
0COOCHHO B pa3BUTHIX CTpaH. B pesynbTare OBLIO IMOIYYCHO OHOIU3CIBHOE TOIUIMBO U3
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PacCTUTEIbHBIX Macell.

B 1esioMm MOKHO ce1aTh BBIBOJ, YTO B HAllle BPEMsl PACTUTEIIbHbIE Macila y4acTBY-
IOT BO BCEX LIMKJIAX NMPOM3BOACTBEHHON 1ernouku. Jloms aToro yyactus Oyaer npoosrKarh
PacTH € KaKJbIM I'OJOM.

KaroueBble ciioBa: MaciinuHbIe pacTeHHUs, PACTUTEIIbHBIC Maciia, 3PUPHOE MAcCIIO,
OMoIn3eNh

GENERAL CHARACTERISTICS OF OILY PLANTS AND
CLASSIFICATION OF VEGETABLE OIL

A.S.MURADLI
SUMMARY

Due to the increasing levels of population, food consumption, namely, plant oil
consumption has been increasing year by year. Considering the fact that current supply
cannot satisfy the demand of food and energy supply chain, oilseed and plant oil prices will
inevitably increase in the upcoming years.

In recent years, due to the significant rises and fluctuations in global oil prices,
plenty of countries including developed countries have started to search for new energy
sources alternative to the gasoline. Consequently, biodiesel has been obtained from plant
oils.

In summary, it can be concluded that plant oils take part in every level of production
chain. Their share in this chain will continue to grow evey year.

Keywords: oily plants, plant oils, essential oil, biodiesel
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ASTARA INZIBATi RAYONUNUN DAVAMLI iNKiSAFINA
TOSIR EDON iQTiSADI-COGRAFi AMILLOR

R.A.OLIYEV
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Maqalada rayonun nagliyyat-kommunikasiya imkanlari, rekreasiya-turizm, kond
tosarriifatt vo  balq¢ilq, ¢ayeilig, arigilig va digar perspektiv istigamatli resurs va insan
potensiali iqtisadi-cografi giymatlondirilir. Miiqayisali analiz naticsinda ananavi tosarriifat
foaliyyatini, movcud vaziyyatini, yeni sahalorin inkisaf imkanlarini, perspektiv inkisafinin
asas hadadflorini miiayyan etmoklo Astara inzibati rayonunda insan faaliyyatinin mokanda
toskilinin va optimallasdiriima istigamatlarini  tahlil etmokla, onun galocak inkisafi
vektorlart hagda taokliflor verilir. Belo ki, Sovetlor dovriinda inzibati rayon sarhad zonasi
oldugundan daha ¢ox ucqar va daghq mévgeyi ilo mohdudlasdirilmisdir, elmi-tadgigat va
planlasdirma islori xeyli zoif olmugdur, bundan basqa lageyd va qeyri-pesakar yanasma
iqlima daha uygun sahalorin samarasiz istifadasine maruz galmis, sahilboyu arazilardaki
infrastrukturlar Xazarin saviyya toraddiidlorindan zarar ¢akmaya sabab olmusdur. Bels ki,
bir ¢ox sahilboyu tikililor suyun altinda qalmigdir. Okingilikdo ananavi ¢altikgilik sahalari
aVazina taravaz okinloring istiinliik verilmisdir ki, bu da rayon taSoriiffatimin diizgiin
formalasmamasina gatirib ¢ixarmisdir. Hesab edirik ki, digqgat yetirdiyimiz vao todgiq
etdmaya calisdigimiz masalalar inzibati rayonun yaxin galocokda gercoklogsmasi miimkiin
olka va regional ahamiyyatli perspektivli layihalarin torkib hissasi ola bilar.

Acar sbzlor: Inkisaf, tobii sorait, turizm, tosorriifat, perspektiv, potensial

Giris

Azarbaycan Respublikasinda son on ildo hoyata kegcirilon iqtisadi is-
lahatlar qisa tarixi dovr orzinds 6lkade makroiqtisadi sabitliyin borqorar
olunmasini tomin etmis, iqtisadiyyatin dinamik inkisafina tokan vermis vo
ohalinin hayat saviyyasini shomiyyatli doracods yaxsilagdirmigdir. Bu giin
Oziinlin sosial-igtisadi inkisafinda keyfiyyotco yeni morholoys godom qoy-
mus Azorbaycan Respublikasinda halli vacib masoalolordon biri regionlarda
sahibkarligin inkisafini stirotlondirmoklo oradaki omok ehtiyatlarindan, tobii
va iqtisadi potensialdan somarali istifads etmokls igtisadiyyatin davamli in-
kisafina, ohalinin mosgullugunun artirilmasina vo 6lkodo yoxsullugun so-
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viyyosinin azaldilmasina nail olmaqdan ibaratdir. Bu istigamotlordo todbir-
lorin hoyata kegirilmosi regionlarin iqtisadi inkisafinda mévcud olan kaskin
forqin aradan qaldirilmasini vo regional tarazligin aldo olunmasini tomin et-
moklo yanasi onlarin iqtisadi gliciinii artirar vo sosial problemlorin hollini
siiratlondiror [1, 1].

Dovlat programlarinin icra olundugu 2004-2018-ci iller arzindo timu-
mi daxili mohsul 3,3 dofo, o climlodon geyri-neft sektoru tizro 2,8 dofo, so-
naye lizro 2,6 dofo, kond tosorriifati tizro 1,7 dofo artmisdir [7].

Astara rayon morkozindon Baki sohorino olan mosafo 313 km yerlos-
moklo simalda Lonkoran va Lerik rayonlari, conubda Iran Islam Respublika-
s1, gorbdo Talis daglari, sorqdo Xozor donizi ilo homsorhoddir. Astara inzi-
bati rayonu 1930-cu ilds toskil edilmisdir. 1963-cii ildo logv edilib Lonkoran
rayonun torkibino daxil edilmisdir [4, 6], bu ciir “yeniliklor” donemindo ra-
yon tosarriifatina ciddi zoror vurulmusdur. Astara rayonuna 1965-ci ilds ye-
nidon miistaqil rayon statusu verilmisgdir.

Astara inzibati rayonunun olverisli iqtisadi-cografi mévqeyi, tobii so-
raiti vo resurs potensialt asas verir ki, rayonda davamli inkisafin tomin edil-
moasi ligiin genig imkanlar istifado olunsun.

Cografi movqeyinin iistiinliiklori

Astara inzibati rayonunun olverisli iqtisadi-cografi mévgeyi (ICM)
onun tobii-resurs vo insan potensialinin daha somrali istifadosi iiglin zomin
yaradir. Iqlimi yay1 quraq kegon miilayim istidir. Rayonun diizonlik vo dag-
otoyi hissasi respublikanin riitubstli (miilayim riitubastli) subtropik zonasina
daxildir. Azerbaycanda on ¢ox yaginti Lonkeran ovaliginin conubunda, As-
tara orazisindo miisahids olunur. Orta temperatur yanvarda -1,5° C-don 4° C-
dok, iyulda 25-35° C-dir. Illik yagmt: 1200-1750 mm-dir.

Nogliyyat - orazinin tosorriifat subyektlorinin inkisafi iigiin vacib faktor-
dur, igtisadiyyatin gan damaridir. Inzibati rayonda nogliyyatm biitiin ndv-
lorindon faydalanmaq miimkiindiir. Nozoro almaq lazimdir ki, halo 6ton osrin
40-c1 illorinds Xozor sahili boyu tikilmis Sirvan-Astara domir yolu xatti bey-
noalxalq ohamiyyat dagimasima baxmayaraq 6lkads yegano elektriklosmomis
magistral domir yolu xottidir. Hazirda sahilboyu olan domir yolu xattinin yeni
salimmig avtomobil yolu ilo parallel ¢okilmasi donizsahil boyunda yaradilmis
Va yaranacaq yeni turizm infrastrukturlari isine xeyli miisbat tosir edocak.

Tarixi Ipok yolunun miihiim hissasi olan, son 50 ildo aktual mdvzu
olaraq miizakira edilon, amma tam reallasmas1 yubanan Qazvin Astara de-
mir yolunun, eloco do Beynolxalq Nogliyyat Dohlizi (TRASEKA)-nin gorb
golunun osas yiik axin1 Rusiya-Azorbaycan-iran-Hindistan istigamatindo da-
sinan yiiklorin yolu lizorido mithiim movqeyi osas verir ki, 6lkomizin conub
istigamotindo miiasir domir yolunun ¢okilmasi reallagsin. Bu yaxin golo-
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coyin zoruri tolobidir. Bundan basqa inzibati rayon orazisindo doniz limanin
tikintisi Xozoryani dlkolorlo yiikkdasinmasinin doniz vasitosilo hayata kegi-
rilmoasi Olkonin digor noaqliyyat qovsaqlarmin yiikiinii xeyli azaltmaga vo
somaraliliys nail olmaq olar.

Rayonun iqtisadi-cografi 6ziinomaxsuslugu

Astara inzibati rayonunun cografi xiisusiyyatlorini vo statistik gostori-
cilorini nozordon kegirib perspektiv inkisaf imkanlar1 asagidaki kimi sociy-
yalondirmak olar (cadval 1):

Cadval 1
Astara inzibati rayonunda iimiimi moahsul va xidmatlor(fiziki hacm
indeksi, avvalki ilin eyni dovriina asason), 2020-ci il

Mohsul vo xidmatlor min manatla ovvalki ilin
eyni dovriino asason faizlo

Sonaye 23707,8 125,3

Kond tosarriifat, mesa tosarriifati 78259,3 100,7

va baligeiliq

Tikinti quragdirma islori 16327,5 71,1

Nogliyyat vo anbar tosarriifatt 2102,3 61,3
1nf0rmasiya vo rabito 1130,8 91,0

Ticarat xidmatlori 58961,7 87,7

Umumi mohsul buraxilisi, comi 180489,9 94,3

Manba: Azarbaycan Respublikasinin Dovlat Statistika Komitosi Astara Rayon Statistika
Idarasi, 2021

1) Olverisli ICM - nagliyyat (domir yolu, quru yol, deniz yolu, hava nag-
liyyati); Azorbaycan Respublikasinin conub qapisidir.

2) Agrar iqtisadiyyatin inkisafi — sitrus tesorriifatlarinin, ¢ayciligin, ¢altik-
ciliyin, heyvandarligin, ari¢ciligin inkisafi, fermer vo fordi tosarriifatlarin
inkisaf imkanlart;

3) Baligeiligin inkisaf potensiali;

4) Turizmin inkisaf potensiali;

Molumdur ki, conub istigamotindo hom Azorbaycanda, hom do Iran
IR-da demogqrafik, infrastruktur, iqtisadi baximdan on slverisli olan inzibati
rayon mohz Astaradir. Qlobal shomiyyastli quru yolun Astara rayonu orazi-
sinda iglori yekunlagmisdir, bu yolun 6donisli osaslarla olmasini zoruri hesab
edirom. Regionda Lonkoran Beynolxalq Hava limaninin faaliyyati do prio-
ritet saholorin inkisafini stiratlondire bilar.

Azorbaycan-iran magistral qaz komeri do rayon orazisindon kegmoklo
orazinin enerji daginmalari layihosinds istirakini vo bu istigamotdo golocok
faaliyyat imkanlarim sortlondirir. Regionun olverisli ICM-ni nozoro alaraq
yeni doniz limani tikintisi do somorali ola bilor ki, bu da beynolxalq vo Xo-
zarsahili Olkolorlo birbasa vo sorbost ticarot olagolorinin inkisafina rovac
veracakdir [2].
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Rayonun 06zlinomoxsus tobii soraiti vo rekreasiya ehtiyatlari burada
hom dag yerlori, hom do sahilyani orazilordo turizm sonayesinin inkisafina
zomin yaradir. Xozor donizinin qumlu ¢imoarliklori, termal vo mineral bulaq-
lar, Hirkan Milli Parki vo tarixi modoni abidolor rayonun kurort-rekreasiya
ohomiyyatinin artmasinda miihiim rol oynayir. Rayonda nogliyyat infra-
strukturunun vo xidmat saholorinin tokmillogdirilmasi turizmin inkisafina to-
kan veron amillordir. Astara sohorindo yeni istirahot morkozlorinin yaradil-
mas1 hom &lkodaxili, hom da qonsu Irandan golon turistlor iigiin colbedici
obyektlordir [3].

Inzibati rayonda kond tosorriifatinin inkisafi bir neco istiqamotdodir,
bura — heyvandarliq, sitrus tosorriifatlari, ¢aygiliq vo ¢oltikgiliyi aid etmok
olar (cadval 2).

Molumdur ki, ¢otin relyef soraitindo inkisaf edon moshur Talis zebusu-
nun vatoni ham do Astara inzibati rayonun orta dagligidir. ©sason otlik isti-
gqamatli olan bu qaramal novii sovetlor dovriindo Kuba cinsi ilo qarisdiril-
migdir vo Lerik rayonunda heyvandarliq kompleksindo ugurla inkisaf etdi-
rilmisdir.

Zebu, agir iglimli 6lkalords sorbast yasamaqdan basqa, bir sira qiy-
motli tosortifat xassolorine do malikdir. Bu, osason onun siidiiniin ¢ox yag-
I1 olmasindan vo torkibinds qida maddslorinin ¢oxlugundan, kokolmok vo
piy toplamaq qabiliyyatinin misilsiz inkisafindan ibarstdir. Buna gors do ze-
budan miixtalif istigamatlords istifado olunur. Zebunu stlik cinslor yaratmaq
maoqsadi ils atlik zavod cinslori ils, qarisiq mohsullu vo siidliik (qirmizi soh-
ra, ostfriz vo Latviya qonur) cinslor ilo ¢arpazlasdirib, hibrid nasil alirlar.
Alinan hibrid nosil, adston bir halda yiliksok doracods ozolali, ¢oxlu ot-
cixarili, digar halda iso yagh siidlii vo istiya davamli olur [8, 40].

Cadval 2
Astara inzibati rayonu iizrs kond tasarriifat1 bitkilorinin
mahsul istehsali, tonla

OKkin sahalori 2005 2010 2015 2020

1 Danli va donli 10345 5213 2371 2701.7
paxlalilar(osason ¢oltik)

2 Kartof 15314 11274 10303 8071,8
3 Torovoz 43241 44535 41406 26272,8
4 Bostan bitkilori - - 6409 43356
5 Meyva vo gilomeyvo - - 40041,8 47915,7
6 Cay 330 334 421.2 628

Manba: Azarbaycan Respublikasinin Doviat Statistika Komitasi, Astara rayonunun statistik
gostaricilori. Astara 2021[2]

Biindan bagqa, Astara inzibati rayonunda itirilmis tunq vo dofno sa-
halorinin do barpast mogsadouygun hesab oluna bilor.
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Tunq birevli, yarpagini tokon agac bitkisidir. Hiindiirliiyti 8-10 m-o ¢a-
tir. Yanlara dogru genis yayilmis (budaglanmis) mohkom koklori, yogun kov-
rok budaglar vardir. Yarpaqlar1 novbali diiziiliislii, uzun saplaql, tiiksiiz, 3-5
dilimlidir. Cigok qrupu sixdir, budaglarin nohayotindo yerlogir. Cigoyi bir-
cinslidir, ancaq ikicinsli do olur. Meyvasi hamar, iri, endospermi yaglhdir.
Meyva vermasi okildikdon 3-4 il sonra baslayir vo 30-35 ilo gqodor davam edir.

Tunqg (Aleurites) ¢ox doyorli bitki olaraq, onun toxumlarinin torkibin-
do 48,0-57,5% yaxs1 keyfiyyatli tez quruyan texniki yag vardir. Tunq ya-
ginin torkibindo 80%-o godor eleostearin tursusu vardir ki, bu da yaga xii-
susi keyfiyyat polimerlosmo vo tez quruma xiisusiyyeti verir. Uzorina tung
yag1 ¢okilmosi metallar1 korroziyadan (¢iirimadon), agaclari iso riitubotdon
xarab olmadan vo gobalok clirimasindon qoruyur. Tunq yaginin texniki oho-
miyyati boylikdiir. O tibbi aparatlarin istismar1 zamani ¢iiriimoe sleyhina 6r-
tilk kimi giymotlidir. Ondan, homginin laklarin, mina vo boyalarin alinma-
sinda da istifads edilir. Toyyaralor, sornisin qatarlari, harbi, sornisin vo tica-
rot gomilorinin sualt: hissolori tunq boyalart (laklari) ilo ortiiliir.

Tungdan hazirlanmis xiisusi izoloedici qatlar yiiksok gorginlikli trans-
formatorlara vo kabelloro ¢okilir.

Asag keyfiyyetli tunq yag1 plyonka, miigomba (linoleum), qalos laki ha-
zirlanmasinda istifado olunur. Tunq yag: alinarken ¢ixan tullantidan giibrs kimi
istifado edilir. Bu tullantmin torkibinds 7,6% azot, 25% fosfor olur. Jmix1 zo-
harlidir. Ondan kazein va plastmas alds edilir. Yandigda da nazik his (qurum)
omolo gotirir ki, ondan da tus (miirokkab) hazirlanir. Oduncag ytingtildiir, suda
deformasiya olunmur. Ondan mebel, musiqi alatlori va s. hazirlanir.

Cinds vo Hind-Cin 6lkelorinds tunq yagi tibde qusma va islotma dor-
mant kimi istifade edilir, irinli yaralara vo yaniqlara ¢okilon molhomlorin
(mazlarin) torkibins daxil edilir.

Tung meyvalorinin torkibindo zohorli madds vardir. Bu maddonin
xiisusiyyatlori bu giina godor tam dyronilmomisdir.

Tungla zohorlonma slamatlori insanlarda qusma, madads kaskin agri,
baggicallonma, nabzin artmasi va s. soklinds tozahiir edir. Tunq yaginin osas
zaharlayici maddasi saponindir. Saponin insan qanina ke¢dikdo qanin parca-
lanmasina (hemolizino) sabob olur.

Tunq subtropik texniki bitki olub asasan Cinds vo Yaponiyada 26 vo
33° simal enliliklorinde yabani halda yayilmisdir. Modoni okinlori ABS-da,
Argentina vo Paraqvayda movcuddur. Tung MDB orazisindo asason qorbi
Gilirciistanin subtropik rayonlarinda bitir. Tunq akinlori Astarada kegon asrin
60-c1 illorino godor mdvcud olmus, iglim gostaricilori yuksok keyfiyyatli
mohsul olds etmoys imkan verir.

Tung musson iqlimi rayonlarda yazda vo yayda bol yagis yagan yer-
lordo miiveffagiyyatle becorilir. Qisda temperaturun -9-15 C-yo goder en-
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masing doziir.

Toxumla, kok vo govdo ciliklori ilo ¢oxaldilir. Govda ¢iliklori ilo ¢o-
xaltmada boy maddolori totbiq edilir. Osas ¢oxaltma {lisulu toxumla goxalt-
madir. Vegetativ coxaltma agacliq plantasiyalarin salinmasi vaxti hoyata ke-
cirilir ki, bu zaman nosildo qiymaotli tosorriifat xiisusiyyatlorinin qorunmasi-
na nail olunur. Bir hektar plantasiya salmaq {igiin hektara 100-150 bitkidon
360-a godori okilir.

Tunq (Aleurites Forst.) bitkisi siidloyonlor (Eu-phorbiaceae) fosilosino
daxildir. Tunq cinsinin 5 névii vardir. On ¢ox shomiyyat kosb edoni Cin tun-
qu - A. fordii Hemsley, Yapon tunqu - A. cordata (Thunb.) R. Br., daha ¢ox
istilik sevon dag tunqu - A. montana (Lour.) Wils., homisoyasil, cox davamli
bitki olan Moluk tunqu - A. moluccana (L.) Willd., iigtoxumlu tunq - A. tris-
perma Blanco.- dur. Yapon tunqunun vatoni Yaponiyadir vo burada o genis
becorilir. Yagima gora iistiin olan Cin tunqudur. Oz keyfiyyatino goro bu yag
tadricon quruyur, qizdirildiqda (isidildikd9) iso duru qalir.

Dofno bitkisi diinyada, demok olar ki, genis spektrli totbiq sahasino ma-
likdir. Dofno bitkisinin bir neco ndvii olsa da onlardan yalniz nacib dofno
(lat. Laurus nobilis) noviindon istifado olunur. Nocib dofno bitkisi ke¢gmis so-
vetlor birliyi zamaninda Azorbaycanin conub rayonlarinda vo Giirciistanda
1930-cu illordo eksperiment mogsadi ilo becorilmis vo yaxst natico oldo
olunmusgdur. O zamanlar, demok olar ki, Astara rayonunun biitiin kondlorinds
va gonsu Lankaran rayonunun bir ¢ox kondlorinds insanlar torafindon 6z soxsi
tosarriifatlarinda genis becarilmoys baslandi. Homin dévrds bir cox sovxoz vo
kolxozlarda da genis orazilordo becarilmoys baglanmisdi. Siyokoran kondindo
sovxoz torafindon 20 hektara yaxin dofno sahasi var idi. Soxsi tosorriifatlarda
1s9 yiizminlorls dofns agaclart okilmisdir. Homin dovrlords Astara rayonunun
kondlorindo, demok olar ki, qonsular arasinda c¢opori dofno kollart togkil
edirdi. Hoyatlorin digor toroflori do dofno kollarindan vo moftil ¢opordon
ibarat idi. Biitlin bunlar ham ekoloji tarazligin yaranmasina vo insanlarin
maddi durumunun yaxsilasmasinda boyiik énom dastyird:. Ildo iki dofo may
va oktyabr aylarinda dofna kollarinin yarpaqglarinin bir qismi darilir, kdlgada
qurudulurdu. Kegmis SSRI-nin va sovetlorin miittofigi olan &lkolora ixrac
olunurdu. Belalikla, ailalor bundan minlarle manat golir alds edirdilor.

Sovetlar birliyi dagildigdan sonra bu sahoyo maraq azaldig iigiin As-
tarada yilizminlorlo dofno kollar1t mohv edildi. Buna baxmayaraq bu sahoyo
maraq artarsa dofno kollarim1 kicik bir mosroflo yenidon dir¢oltmok miim-
kiindiir. Sovetlor donominda Astaraninn Kijaba qasabasinds dofne yarpag-
lariin paketlonmasi vo ¢esidlonmosi sexi foaliyyot gostorirdi.

Rayonun riitubatli subtropik iqlimi vo zongin bitki alominin, elocs da
mesoalor arigiligin inkisafi tigiin do ¢ox olveriglidir [6]. Hazirda rayonda 1200
nofardon cox arig1, 30 000-2 yaxin ari ailosi var. il arzinds iki dofa - iyun vo
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sentyabr aylarinin avvallorinds bal sliziimii olur.

Astara inzibati rayonuda bal ilo yanasi baldan dofslorlo qiymatli vo-
romum, ar1 siidii, ¢igok tozu, mum, giilom va bal qaymagini da istehsal edir-
lor. Astara balini forqlondiron xiisusiyyatdon biri do akasiya vo sitrus ¢igok-
lorindon alinmasidir. ©nonavi vo elmi yanasmanin garsiliql tohfasilo miiasir
arigiliq tosorriifatlarinda yiiksok keyfiyyotli bal vo digor arigilig mohsul-
larmin rayonda qablasdirib satisa ¢ixartmaqda boylik perspektiv var. Bu
istigamotdo Siyokii kondindos bal siiziilmo sexi yaradilmisdir.

Astara inzibati rayonunda intensiv baliqg¢iliq tosorriifatlarinin inkisafi
fiziki-cografi, bioloji va iqtisadi baximdan kifayot gqodor perspektivlidir. Bu
istiqamotdo goriilo bilocok islor Xozorin tobii faunasina yad olan baliq
novlaorinin inkisafi mohdudlasdirilmali, yerli baliq¢ilarla miinasibatdo yeni
kvota va nozarot sistemi islonib hazirlanmalidir.

Miialicovi shomiyyatli qumu olan doniz sahillori, zongin faunali dag
mesoalori, bir ¢ox xastaliklorin (dori xastaliklori, revmatizm, ostrexondroz vo
s.) miialicasi ii¢lin faydali olan Istisu mineral bulagi, daglarda zongin tor-
kibli holo tam todqiq olunmamuis yiizlorlo bulaglar, Sah Ismayil Xotaini bu
yerlora baglayan tarixi abidolor, eloco do zongin meso landsafti turistlorin
diqqgatini calb etmokdadir [5].

Naticod

Aparilmis tohlil onu gostorir ki, rayonun inkisafina bir ne¢o amillor
daha c¢ox tosir edir. Bu baximdan, kond tosarriifati saholori, turizm indus-
triyas1 vo xidmot sahalorin shomiyyati holledici rol oynayirlar. Astara inzi-
bati rayonunda ananovi otelgilik sistemini yalniz vo yalniz Astara gohori ¢or-
¢ivosindo mohdudlasdirmaq daha somarali ola biler. Islorin bu istigamatdo
qurulmasi dag, kond, ekoloji turizmi inkisaf etdirmak {igiin daha perspektiv-
lidir. Perspektiv inkisafi siirotlondirmok {i¢lin rayonda diizgiin qurulmus
kommunal sistem, Astara soharinin kiigolorinin, koandlorinin, tarixi abidslori-
nin, miiossisalorinin fasad dizayni da uygunlasdirilmalidir. Astarada sonaye
mohollalorinin yaradilmasi, ham¢inin mdvcud olan arazilords isa bu mahal-
lalorin daha da inkisaf etdirilmasi vo onlara yaxin kondlorin birlogdirilarak
sohor infrastrukturuna uygun yenilonmasi vacib masolodir. Ohalinin six
moaskunlasdigl kond yasayis montagolorini inkisaf etdirorarok gosoba, mov-
cud goesabalora isa gohar statusunun verilmasi magsadauygundur vo bu isti-
gamoatds uygun orazilords yarasiqli, miiasir binalar tikmok, satinalmalar yolu
ilo arazids parklar vo madoni-maarif miisssisalori yaratmaq lazim olacaq.

Regional inkisafin planlasdirilmasi sistemini tokmillosdirmoyin nati-
cosilo inzibati rayonda sahibkarliq vo investisiya soraitinin yaxsilagdirilmast
kond tosorriifat1 alt sektorunda yerli iqtisadi vo icma omokdasliq morkoz-
lorinin miiasir sobakasinin yaradilmasina sabab olacaqdir.
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Inzibati rayon orazisinin riitiibatli iqlimi, yasayis montagolori iizro oha-
linin six maskunlagsmasint vo inkisaf perspektivlorini nozoro alaraq moigot
tullant1 vo suyu ilo bagli problemlori do aradan qaldirmaq ii¢lin maariflon-
dirici islor goriilmali, layiholor hazirlanib icra edilmolidir. Astara inzibati ra-
yonun mdvcud tobii landsaftin1 daha da yaxsi hala gotirmoklo, tobligat-
togvigat islori aparmaqla tobistdon iqtisadi-cografi cohotdon bohralonmok olar.

Astara inzibati rayonunun tobii-resurs vo insan potensialinin istifado
edilmosi imkanlar1 onu gostorir ki, rayonun davamli inkisafinin tomin olun-
mas1 Ugiin olverisli imkanlar hortorofli istifado edilmolidir. Bu istigamotdo
inkisaf strategiyasinin realizo olunmasi, Astara inzibati rayonunun 6lkomi-
zin sosial-igtisadi inkisafinda ohomiyyatli yer tutulmasinda yeni imkanlar
acacaqdir. Inzibati rayonunun davamli inkisafinda arasdirdigimiz &ziino-
moxsus Ustiinliiklori yaxin golocokde ucqar kond tesorriifati rayonundan
miiasir, ekoloji normalara uygun, nogliyat vo rekreasiya rayonuna gevril-
maklo yanasi, respublikada davamli sosial-iqtisadi inkisafi ilo forqlonan bol-
golordan biri kimi transformasiyasina zomin yaradir.
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BJIUAHUE SKOHOMUKO-TEOTPA@HYECKUX ®AKTOPOB
HA YCTOUYUBOE PA3SBUTHUE ACTAPUHCKOI'O
AJIMUHUCTPATUBHOI'O PAHOHA
P.A.AJINEB
PE3IOME
B crarbe ornieHuBaeTCst 5KOHOMUKO-TeorpaMuecKnii IOTEHIMA PErHOHa B 00J1acTH
TPAHCHOPTAa M CBS3H, PEKpealy M TypU3Ma, CEJIbCKOrO XO3siiCTBa, MPOM3BOJACTBA yas,

MICJIOBOACTBA U MCIOJb30BaHUA APYIUX BHUAOB PECYPCOB. B peE3YyIbTAaTE CPABHUTCIIBHOTO
aHaJIn3a BHOCATCA MPCAJIOKCHUA IO BEKTOPAM HNEPCIICKTUBHOI'O PAa3BUTHUA TpaﬂPIIIPIOHHOﬁ
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XO3AHCTBEHHOM JESTEeIbHOCTH, BBIBICHUIO TEKYIIEH CUTyallud, BOSMOKHOCTEH pa3BUTHA
HOBBIX HAIIPaBJICHUH, OCHOBHBIX LI€JIEH IEPCIEKTUBHOIO PA3BUTUS U ONTUMU3ALUU YEJIO-
BEYECKOI'0 JeATeIbHOCTh B ACTapHHCKOM aJIMUHHCTPATUBHOM paiioHe. Bmecte c Tewm,
HaJIN4YMEe TOPHBIX PaliOHOB M 3HAYUTEIHHOI MPOTSHKEHHOCTH MOPCKOTO MOOEpexbs B Mpe-
Jies1ax aIMMHUCTPATUBHOTO pailoHa ONPEeIeIMIIN 30Hbl X031 CTBEHHOH criel[ualu3aluu

B cenbckoM X034HCTBE BMECTO TPAJULUOHHBIX PUCOBBIX IOJIEH IPEIIIOYTEHUE OT-
JTAaBAJIOCH BBIPANIIMBAHHIO OBOIIHBIX KYIBTYp, YTO MPUBENO K Hed(pPeKTHBHOMY HCTIONB30-
BaHUIO 3eMEbHBIX pecypcoB. C HamIe# TOYKH 3peHus, pacCMaTpUBaeMbIe TPOOIEMBI MOTYT
OBITh BKJIIOYCHBI B pa3pa0OTKy TMEPCIEKTUBHBIX MPOEKTOB PECITyOIMKAHCKOTO M PErHo-
HAJIHOTO 3HAYEHUs, KOTOPhIE MOTYT OBITh pealn30BaHBI B CTPATETHH PAa3BUTHA ACTapHH-
CKOI'0 aJIMMHHUCTPATUBHOIO paiioHa.

KaioueBble ciioBa: NpUPOJIHBIE PECYPChl, SKOHOMHUKO-Teorpaduyeckue yCIoBHS,
TypHU3M, SKOHOMHKA, IEPCIEKTUBA, MOTEHIIUAI.

INFLUENCE OF ECONOMIC AND GEOGRAPHICAL FACTORS
ON THE SUSTAINABLE DEVELOPMENT
OF THE ASTARA ADMINISTRATIVE REGION

R.A.ALIYEV
SUMMARY

The article assesses the economic and geographical potential of the region in the
field of transport and communications, recreation and tourism, agriculture, tea production,
beekeeping and the use of other types of resources. As a result of a comparative analysis,
proposals are made on the vectors of the long-term development of traditional economic
activity, the identification of the current situation, the possibilities for developing new
directions, the main goals of long-term development and the optimization of human activity
in the Astara administrative region. At the same time, the presence of mountainous regions
and a significant length of the sea coast within the administrative region determined the
zones of economic specialization

In agriculture, instead of traditional rice fields, preference was given to the
cultivation of vegetable crops, which led to inefficient use of land resources. From our
point of view, the problems under consideration can be included in the development of
promising projects of republican and regional significance, which can be implemented in
the development strategy of the Astara administrative region.

Keywords: natural resources, economic and geographical conditions, tourism,
economy, perspective, potential.
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Ki¢ik Qafgazin simal-garq hisSasinin, xtisusilo DaskaSon rayonunun yay otlaglart
son 20 ilda intensiv istifada edilmakdadir. Yay otlaglarindan istifads zamani otarma nor-
malarima 2sasan amal olunmamast sababindan torpaq miinbitlik gostaricilarinda miiayyan
dayisikliklorin getmasi, hamginin arazida eroziya proseslorinin bas vermasi aktuallagmisdir.
Bu baximdan tadqiqat obyekti olaraq Ki¢ik Qafgazin simal-sarq hissasinin yay otlagalti
arazilorin torpaglarmn miiasir miinbitlik gostoricilarinin arasdirilmast qarsiya maqsad
qoyulmusdur.

Acar sozlor: Ibtidai dag-comon, ¢imli dag-¢omen, yuyulmus qaratorpaga bonzor
dag-¢omon, yuyulmus dag-¢omon bozqir, yuyulmus ¢gomonlogmis qonur dag-mesa.

Giris

Kigik Qafgazin simal-sorq hissasinin Dagkoson rayonu orazisinds yay
otlag masivindo yayilmis torpaq ehtiyyatinin timumi sahasi 19138 hektar
toskil edir. Yay otlaq massivindoki torpaqlarin hamist dovlstin miilkiyyatin-
dadir. Yay otlaq erazisindoki yayillmis torpaqlarda torpaqlarin kemiyyat vo
keyfiyyot gostaricilorindo bir sira tobii vo antropogen tosirlorin naticosido
dayisikliklor miisahido edilir. Rayonun torpaq Ortiiylinde miinbitliyin va
mohsuldarligin asag1 diismasing, ekoloji voziyyatinin pislogsmosina sobab
olan baslica amillorden biri torpaqlarda eroziya prosesinin bas vermasidir.
Orazido eroziya prosesinin genis viisot almasinin baslica sobobi tobii amil-
lorls yanasi, son on illiklords insanin aktiv tasarriifat foaliyyaetilo slagadar-
dir. Xiisusilo dagliq arazilords 6riis vo otlaq saholorinin intensiv sokildo ota-
rilmas1 hamin sahalords otlaq ylikiinlin hadden artiq yiiksok olmasi, habels
bir ¢cox saholordo otarma normasina vo rejimino omol edilmomasi yiiksok
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mohsuldar otlaq saholorin siradan ¢ixmasina sorait yaradir.

Tadqigatin mévzusu vo metodikasi

Kicik Qafgazin simal-sorq hissosinin (Daskoson rayonu orazisindo)
yay otlaq masivindon ¢ol-torpaq todqiqatlar zamani gétiirtiilmiis torpaq nii-
munolori laboratoriyada asagidaki metodikalar {izro fiziki-kimyovi analizlori
aparilmisdir: Qranulometrik torkib — N.A.Kaginskiya goro, hiqroskopik
nomlik - termiki disulla, imumi humus — I.V.Tyurin iisulu ile, imumi azot —
Kyeldal tisulu ilo, imumi fosfor — A.M.Meseryakov {isulu ilo, udulmus
osaslar — D.1.Ivanov iisulu ilo toyin edilmisdir.

Tahlil va miizakira

Kicik Qafgazin simal-sorq hissesindo torpaq amologotiron tobii amil-
lorin vo insanin tosorriifat foaliyyotinin birlikdo tosiri naticosindo miixtolif
torpaqlar inkisaf edib formalasmisdir. Burada yay otlaq massivlori arazisin-
do osason asagidaki torpaglarin yayilmast miisahido edilmisdir [3], [5], [6].

1. Ibtidai dag-goman torpaglar.

2. Cimli dag-¢comon torpaglar.

3. Yuyulmus qaratorpaga banzor dag-¢omon torpaqlar.
4. Yuyulmus dag-¢omon bozqir torpaglar.

5. Yuyulmus ¢omonlosmis qonur dag-mesa torpaqlar.

Ibtidai dag-caman torpaglar. Bu torpaglar yay otlaqlari orazisindo
osason yuxari alp qursaginda yayilmaqla, iimumi sahonin 1237.1 hektarini
toskil edir. Ibtidai dag-¢omon torpaglarmin yayildigi orazinin relyefi asason
dagliq olub, derolorls parcalanmis meyilli yamaclardan vo qismen dagliq
hissonin yuxar1 orazilorini shato edon meyilli diizonliklorden ibaratdir. Bu
torpaqglar osason oriis altinda istifads edilir. Ibtidai dag-gomon torpaglar me-
xaniki torkibino goro bir ne¢o ndvmiixtalifliyno ayrilmisdir. Ibtidai dag-co-
man torpaqglarin morfoloji slamatlorine gdra bu torpaqlarin iist qatda rongi
tiind gohvoayi, asag1 qatlara dogru getdikco gohvoyi rongli olmasi ilo sociy-
yolonir. ibtidai dag-¢omon torpaglarin strukturasina gora bu torpaqlar done-
vor strukturaya malikdirlor. Ibtidai dag-coman torpaqlarinin mexaniki torkibi
iist qatda yiingtil gillicali, asag1 qatda ise orta gillicalidir. Kipliyi bork olub,
yeni toromalardan bitki kok vo kokciiklorina rast golinir. Torpaq profilinda
10%-1i xlorid tursusunun (10%-1i HCI) tosirindon qaynama prosesi bag verir.
Bu torpaglarin riitubatlonma doracasi yiiksokdir. Profil boyu kegidlorin go-
riinmosi aydin miisahido edilir. ibtidai dag-comon torpaqlarinin mexaniki
torkibi yiingiil gillicoli vo qumsaldir. Bu fiziki gilin va lil hissociklorinin ds-
yisilmasilo miisahido edilir. Lil hissaciklori profil boyu 2.00-10%, fiziki gil
iist qatda 16.00-26.00%, profil boyu isa 26.00-34.00% arasinda doyisilmasi
miisahido edilir. Ibtidai dag-comon torpaqlar iizvi maddolorlo yaxsi tomin
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edilmisdir. Ibtidai dag comon torpaqlarinda {imumi azotun miqdar1 0.17-
0.45%, timumi fosforun miqdar1 iso 0.16-0.30% arasinda doyisir. Qeyd et-
diyimiz bu torpaglar profil boyu karbonatlardan yuyulmusdur. ibtidai dag-
¢omon torpaglarmin udma tutumu miixtolifdir. Ibtidai dag-¢omen torpaglarin
0-50 sm gatinda udulmus osaslarin comi (USC) 25-35.7 mq. ekv-dir. Ibtidai
dag-¢comon torpaqglarda humus ehtiyyatinin miqdari {ist qatda 4.8-9.1% ara-
sinda toraddid edir [6].

Cimli dag-¢oman torpaglar. Bu tip torpaqlar imumi sahonin 18272.4
hektarin1 togkil edir. Qeyd edilon bu torpaqlarin yayildig1 orazinin relyefi
osason dagliq, dorolik, meyilli yamaclar, dagiistrii meyilli diizonliklordon
ibaratdir. Cimli dag-comon torpaqlarinin sothi hamarlanmis halda galinligi
2-6 sm olan ¢im qatina malikdir. Qeyd etdiyimiz bu torpaqlarin genis bir
hissasi Oriis, biconak vo kolluglar altinda boyiik sahoni ohato etmisdir.

Cimli dag-comon torpaqlari alp vo subalp ¢omanlari ilo Ortiilmiis miix-
tolif otlu yabani taxil ot bitkilori altinda formalagmisdir. Qisa vegetasiya
miiddatinds bu bitkilor giiclii sacaqli kok sistemi yaradaraq tiind rongli, do-
navar strukturlu six ¢im qatinin formalagsmasini vo eloca do torpagin iist qat-
larinin tobii vo antropogen proseslora garst davamliligini tomin edir. Lakin
bu torpaqlar orazido biitov ortiik yaratmirlar, cox vaxt skeletli vo primitiv
profili ilo secilirlor ki, bu da onlarin asason sal ana siixurlar vo ya onlarin
asinmis kobud materiallar1 izorinde amalogalmasi ilo slagadardir.

Cimli dag-comon torpaglari humusun yiiksok miqdar1 8%-don ¢ox vo
dorinliys getdikco onun koskin gokilds azalmasi miibadilo hocminin (100
gram miitloq quru torpagda 45-60 mq.ekv.) vo turs reaksiyasinin (ph 5.0-
5.2) olmast ils saciyyalenir. Bu torpaqglar azot va fosforun, eloca do udulmus
osaslarin cominin yiiksok miqdarinin olmasi ilo secilirlor. Bu torpaqglarda
imumi azotun miqdar1 humusun miqdarina uygun olaraq yiiksokdir. Tor-
paglarin st qatinda onun orta hesabla miqdar1 0.76% toskil edir. Humusun
azota nisbati (C/N) boyiik hiidudda dayisir. Bu torpaqdaki tizvi qaliglarin
daha dorindon pargalandigini gostorir. Cimli dag-¢omon torpaqlarinin udma
tutumu yiiksokdir. Udulmus osaslarin comindo Ca*" vo Mg*" miqdar iistiin-
ltik togkil edir. Torkibinds hidrogen vo aliiminium olmamasi sababindon tor-
paqlar zoif doymamusdirlar. Torpaq moahlulunun reaksiyasi zaif turs vo turs-
dur. pH gostaricisinin bir gador yiliksok olmasi ¢imli gatda kiil elementlori-
nin ¢oxlugu ilo izah edilir. Umumi torkibino géroe torpaq profilinin dife-
rensiasiyast bu torpaglar {li¢iin sociyyavi diagnostik olamotlordon biridir.
Qeyd edilon bu torpaqlar yiiksok mohsuldar yay otlaglari, biganaklor va qis-
mon do olsa kond tosarriifatinda istifado olunur. Cimli dag-¢omon torpaqlari
granulometrik torkibino gors gillicali vo qumsal olmalar ils segilir. Profil
boyu asagiya dogru humus vo digor qida maddolorinin azalmasi1 miisahido
edilir. Cimli dag-comoan torpaqglarinin morfoloji qurulusunu asagidaki kimi
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tosvir etmok olar.

Ay - s1x ¢im qati, coxlu miqdarda ot koklori six sokilde bir birins ke-
corok dolasib garismis, tozlu xirda donovor, narin torpaq giicli sokildo hu-
muslasmis. Humus bir qodor kobud, moder tiplidir. Qalinlig1 orta hesabla 6-
8 sm-don artiq deyildir.

Ay - humuslu akkumulyativ horizontun iist konari, bilavasito Ay ¢im
gatinin altinda yerlosir, koklor nisboton azdir, skeletlik artir, donovor-xirda
kaltonli, giiclii humuslasmisdir, karbonatlardan yuyulmusdur. Qalinligr 5-8
sm toskil edir.

A, - humuslu akkumulyativ horizont, asagi sorhodi 10-12 sm do-
rinlikdon kegir, ¢oxlu migdarda ¢inqil vo asinma qirintilari, yumsaq, davam-
siz xirda topavari, humusla borabor gokildo ronglonmisdir, aydin gohvayi
calarli boz-qonurumtul, kecidi aydin, qalinlig1 8-12 sm togkil edir.

A/B - profillorin oksariyyatinds illiivial horizont olmur. Ayri-ayr1 hal-
larda torpaqlar yumsagq siixurlar tizorinde formalasarkon humuslu-akkumul-
yativ A; horizontu ilo torpagomologatiron siixurlar arasinda fragmentar so-
kildo az qalinliga malik B horizontu ayrilir, o ¢ox zaman kegici xarakter da-
styir. Zoif su keciron gilli siixurlar tizorindo amolo golmis torpaglarda gley
lokalori goriintir. Qalinligr 20-23 sm-dir.

D - karbonatli siixurlarin eliivisi, xiisusilo do asagi ana stlixurlarla sor-
had xattindo lokalor lizro qaynayir.

Cimli dag-¢comoan torpaglarmin morfoloji qurulugunun imumilogmis
tosvirindon do aydin goriindiiyii kimi bu torpaqlarin profili ¢ox da galin ol-
may1b ¢ox hallarda 60-70 sm-don artiq olmur. Torpaqglarin profilina nozor
saldiqda genetik qatlar1 aydin secmok miimkiindiir. Ust qatda bitki koklori
ilo horiilmiis ¢im gatinin olmasi bu torpaqglarin saciyyoavi xtlisusiyyatindon-
dir. Bu torpaqlarin imumi morfoloji tohlilindon aydin goriiniir ki, aginma vo
eroziya proseslarinin tosirindan asili olaraq biitiin profil iri qum vo ¢inqill
olur.

Cimli dag-¢gomon torpaqlarinin asas torkib hissslorini nazordon kegi-
rorken bu torpaqlarin tipik ndvlerinde karbonatlarin olmadig1 vo onlarin do-
rinliya gadar yuyulmasi miisahids olunur. Bu torpaqglarin bazi novmiixto-
lifliklorinds karbonatlara rast golinir [3], [5].

Yuyulmus qaratorpaga banzar dag-¢oman torpaglar. Qeyd edilon bu
torpaqglar orazinin imumi sahosinin 8680.5 hektarmi toskil edir. Yuyulmus
qaratorpaga bonzor dag-¢omon torpaqglarinin yayildigi srazinin relyefi osason
daglig-daralikdir. Qeyd edilon bu torpaqglarin yayildig: sraziler {igiin relyefin
daha sakit formalar1 sociyyovidir. Meyilli yamaclar olmaqla, homg¢inin dag-
iistli meyilli diizonliklordon do ibaratdir. Adi ¢akilon bu torpaqlar osasen
okin, dinc, bigonak, oriis vo kolluglar altinda istifado olunur. Tosvir edilon
bu torpaglar asason yuyucu rejim soraitindo ohongdasi, qumlucalar vo kar-
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bonath gillicolorin asinma gabigi tizorindo formalasir. Yuyulmus garatorpa-
ga boanzor dag-coman torpaqlarin yayildig: orazilorin bitki Ortiiyii taxilkimi-
lorin do yaxs1 tomsil olundugu hiindiirboylu subalp ¢omonlorindon ibaratdir.
Bioiqlim saraiti ilo alagadar olaraq bu torpaqglarin yayildigi orazilorde humi-
fikasiya prosesi daha gonaotboxs sokildo gedir. Torpaq sothino daxil olan t6-
kiintlilorin osas hissasi siiratlo pargalanir vo bu sobabdondir ki, sothdo dose-
nok omolo golmir. Tosvir edilon bu torpaglarda humusun miqdari iist qatda
7.7%-o kimi catir, asag1 gatlara dogru iso onun azalmasi miisahido edilir.
Humusun keyfiyyat torkibi humatli vo humath-fulvathidir, Ch/Cf 1.1 — 0.8
arasinda doyisir. Qeyd edilon bu torpaglarda udma tutumu yiiksokdir. Belo
ki, torpagin iist okin gatinda onun miqdar1 50-37 mq-ekv. arasinda doyisir.
Udulmus asaslarin comi igorisindo kalsium vo maqnezium kationlar {istiin-
liik toskil edir. Torpaqlarda torpaq miihitinin reaksiyasi adoton zaif turs, bazi
hallarda iso neytrala yaxin olur. Profilin orta hissesindo miibadilo olunan
hidrogenin nisbaton ¢ox olmasi ilo slagadar olaraq miihitin tursulugunun art-
mas1 miisahids olunur. Qranulometrik tarkibinds lil vo xirda toz hissaciklori
ustlinliik toskil edir. Cimli dag-¢omen torpaqlari ilo miiqayisads bu torpag-
larin skeletlik dorocasi xeyli asagidir (20-30%) vo profilboyu asagi dogru
artir [3], [5], [6].

Yuyulmus dag ¢oman-bozqir torpaqlar. Bu torpaglar imumi orazi-
nin 4148.2 hektarmi toskil edir. Yuyulmus dag ¢omon-bozqir torpaqglarin ya-
yildig1 orazinin relyefi asason dagliq olub, meyilli yamaclardan vo dagiistii
diizenliklordon ibaratdir. Qeyd edilon bu torpaqglar asason okin, dinc, biganok
vo Orlis sahalari altinda istifados edilir. Qeyd edilon bu torpaglar bazi hallarda
qaramtil dag-¢comon torpaqlar ilo kompleksds yayilaraq subalp ¢omonlori
ticlin saciyyoavi olan miirokkob mozaikalar yaradirlar. Tosvir edilon torpaq-
larin yayildig1 orazilorin bitki Ortiiyli ¢oman-bozqirlardan vo miixtalif otlu
taxilkimilor fitosenozundan (esason ala topal, sirimli topal, Qafqaz nazik-
baldir1 va s.) ibaratdir. Gostarilon bu bitkilor normal seraitds torpaq sathinde
¢im toboagosi amalo gatirirlor.

Qeyd edilon bu torpaglarin iist qatinda iizvi maddslerin pargalanmasi
subalp ¢comoanlorinds oldugundan daha intensiv gedir. Bu torpaqlar 6ziiniin
genezisinds bozqir torpagomalogolms tipino xas olan bir sira slamatlori bir-
losdirmisdir. Comon-bozqir torpaglarin normal soraitds inkisaf etmis profili
iclin agagidaki genetik horizontlarin ndvbslogmasi sociyyovidir. Ag — Ay —
A-B-C,A—-A;-B-C/D.

Torpaqlarin inkisaf etdiyi orazilorin relyef soraiti vo torpagomale-
gotirici siixurlarin torkibindon, torpagomologolmonin yasindan asili olaraq
genetik horizontlarin bir-birini avaz etmasi ardicilliginda vo onlarin qalinli-
ginda forqlor miisahido olunur. Qranulometrik torkibino gors bu torpaqlarda
orta vo agir gillicoli ndvmiixtalifliklori iistiinliik toskil edir, lakin gilli tor-
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paglara da rast golinir. Profil boyu genetik gatlarin qranulometrik torkibino
g0ra bir-birindon asasli gokildo forqlonmosi miisahids olunur.

Torpaqlarin qranulometrik torkibino ana siixurlarin petroqrafik torkibi
do boylik tosir gostorir. Yuyulmus dag ¢omon-bozqir torpaqlarin mexaniki
torkibino vo qalinligina goro asagidaki novmiixtolifliklori ayrilmisdir. Bu
torpaqlarin név miixtolifliyi ilo tanis olmaq ii¢lin Daskoson rayonu orazi-
sindo qazilmis kosimin ¢dl tosvirini verak:

Al - torpagm rongi tiind qonur, iri topavari strukturali, bark, kok va
kokctiklor nomli, kegidi todrici, qgaynama bas vermir;

A2 - tiind qonur rongli, agir gillicali, yumsaq, kok vo kokciiklor namli,
kecidi tadrici, gaynama bas vermir;

A/B - qonur rangli, agir gillicali, iri topavari strukturali, bark kok va
kokctiklor, kegidi aydin, qurd yollari, namli, qaynamur;

C - agiq qonur rongli, gilli, topavari, kdk vo kokgiiklor, qurd yollar
namli, kec¢idi aydin, gaynamur.

Biitiin profilin karbonatlardan yuyulmasi vo tokrar karbonat toromolo-
rinin olmamas1 dag ¢omon-bozqir torpaqlarin he¢ do az ohamiyyat kasb et-
moyon asas diagnostik gostaricilorindan biridir. Ust humus horizontunda lil
hissaciklori bir qoder artiq toplanmisdir. Lil hissaciklorinin miqdar1 6.3-
36.2%, fiziki gilin miqdar1 iso 32.4-61.0% arasinda toraddiid edir.

Yuyulmus dag ¢oman-bozqir torpaqlar iiglin asas saciyyoavi olamat bu
torpaqlarin profil boyu karbonatlardan yuyulmasidir. Qeyd edilon bu tor-
paqglarin ¢ox az bir hissesi taxil bitkilori vo okin altinda istifads edilir. Bu
torpaglarin yayildigi orazilor osason Oriis vo tobii biconoklor kimi istifado
olunur [3], [6].

Yuyulmus c¢amoanlagmis qonur dag-¢coman torpaglar. Bu torpaglar
orazinin imumi torpaqlarinin 3627.5 hektarini togkil edir. Yuyulmus ¢omon-
losmis qonur dag-¢omon torpaqlarinin yayildigi srazinin relyefi osason dag-
l1iq olub, meyilli yamaclardan vo dagiistli diizonliklorden ibarstdir. Bununla
olagadar olaraq yamaclarin yiiksokliyi, baxarligi, meyilliyi, torpaqomalogal-
maya va torpaqglarin yayilmasina, miixtalifliyine osasl tosir gostormisdir.
Cox hallarda simala baxarli yamaclarda orta qalinligh vo qalin torpaglar in-
kisaf edir. Meyilliyin azalmasiyla torpaqglarin qalinliginin artmast miisahido
edilir. Relyefin oksor hallarda orta meylli yamaclardan vo suayricilardan,
bozi hallarda iso qobularla parcalanmis dik yamaclardan ibarst olmasi ero-
ziya proseslorinin intensiv getmosino sobob olmusdur. Ona goro do burada
yayilmis torpaqglar soth yuyulmalarina moruz qalmalari ilo yanasi ¢ox hal-
larda qisa profilli va skeletlidirlor. Torpaq profilinin gqisa olmasinda digor to-
rofdon massiv (andezit, bazalt qarisiqli) siixurlarin soths yaxinligr miihiim
rol oynamisdir.

Qeyd etdiyimiz torpaq ii¢lin bir sira xarakterik olamoti nozordon ke-
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cirok. Bu torpaglarin profili osason orta qalinligh olur, karbonatlardan yu-
yulmus, donovar topavari struktura malik, qonur ronglir, ke¢idi aydin miisa-
hido edilir. Ust qatda humusun miqdar1 vo digor qida maddolori yiiksokdir,
lakin asag1 qatlara dogru azalmasi miisahids edilir, 4-5 sm-dok ¢im qatina
malik olmas1 xarakterik alamatlordondir. Humusun torkibindo humin tursu-
lar1 fulvo tursularindan nisbaton yiiksokdir. Torpaqlarin miihit reaksiyasi
(pH) turs vo zoif tursdur. Dag-meso qonur torpaqlarin bu yarimtipindo hu-
musun miqdar1 an yiiksok olub, asason profilin yuxari hissosindo toplanmig-
dir: 0-20 sm qatda 4,23-6,56 % olub, asag1 qatlara dogru getdikco azalir: 0-
100 sm qatda 1,78-3,29 % toskil edir.

Alinmis analitik rogomlordon malum olur ki, bu torpaqglarin mexaniki
torkibi yiingtildiir. Belo ki, biitlin kosimlorin profilinds fiziki gilin miqdar1 0-
50 sm qatda 23,7-70,2 % arasinda olmaqla osason orta, qismon yiingiil gilli-
colordon ibaratdir. Lil hissociklorinin miqdart iso 13,39-36,52 % arasinda
doyisilir. Umumi azotun miqdar torpagm humusluluq soviyyasi ilo diizgiin
korelyasiya edorak iist qatda 0,3-0,46 % (0-20 sm-do), asag1 gatda 0,25-0,27
% (0-50 sm-do) toskil etmisdir. Bu torpaqglarin fosforla tominati da yaxsi
saviyyado olaraq 0,27-0,41 % toskil edir.

Udulmus asaslarin analiz naticolorina goldikds onu demok olar ki, bu
torpaqlar yliksok udma tutumuna malikdirlor. Onlarin comi profilin yuxari
qatlarinda (0-20 sm qatda) 24,59-48,38 mq.ekv toskil edorok asagiya dogru
33,26-54,10 mq.ekv (0-50 sm qatda) artir. Udulmus osaslarin i¢orisindo iis-
tiinliik biitlin hallarda kalsium kationuna moxsusdur (22,96-41,83 mgq.ekv).
Udulmus Mg®" vo H' kationlarmin miqdar1 Ca®" nisbaton dofalerlo az olub
mivafiq olaraq 12,25-16,11 va 0,04-0,16 mq.ekv toskil etmisdir. Comonlos-
mis dag-meso qonur torpaqlar karbonatsiz siixurlar {izorindo inkisaf etdi-
yindon vo yuyulma rejimins malik olduglarindan karbonatsizdirlar [1], [2].

Torpaq mohlulu zoif turs vo neytrala yaxin olub 5,4-6,9 toskil edir.
Umumiyyatls, regionda yuyulmus ¢omonlosmis dag-meso qonur torpaglar
osason heyvandarliqda yay otlaqlar1 kimi istifads edilir. Daskoson rayonu-
nun yay otlaq massivinds yayilmis torpaq ortiiyniin torkibi asagidaki kimidir
(cadval) [3], [4].

Cadval
Daskason rayonunun yay otlagalt1 arazilarinin
torpaq fondunun miiasir vaziyyati
Sahasi
Torpaglarin ad1 (ha)
Libtidai dag-¢omon torpaglari

1.Yiingtl gillicali,yuxa ibtidai dag-¢omon 847.8

2.Qumsal, yuxa ibtidai dag-comon 389.3

Comi: | 1237.1
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II.Cimli dag-comon torpaqlar

3.Agrr gillicali,qalin, ¢imli dag-¢omon 406.1
4. Agir gillicali, orta qalinliqli, ¢imli dag-gomen 630.4
5. Agrr gillicali, yuxa ibtidai dag-gomon 660.5
6. Orta gillicali, qalin, ¢imli dag-coman 846.0
7. Orta gillicali, ortaqalinliql, ¢imli dag-¢coman 4506.3
8. Orta gillicali, yuxa, ¢imli dag-¢gomon 3400.6
9. Yiingiil gillicali qalin, ¢imli dag-¢omen 800.0
10.Yiingiil gillicali ortaqalinliqli, ¢imli dag-comon 2603.0
11.Yiingiil gillicali yuxa, ¢imli dag-comon 2746.5
12.Qumsal, ortaqalinliqli, ¢imli dag-comon 1673.0
Comi: | 182724
[I1.Yuyulmus qaratorpaga bonzor dag-comon torpaqlar
13.Gilli, qalin,yuyulmus qaratorpaga banzor dag-comon 758.6
14. Gilli, ortaqalinliqli, yuyulmus qaratorpaga bonzor dag-comon 217.6
15.Agrr gillicali, qalin, yuyulmus qaratorpaga bonzar dag-¢omon 2133.0
16. Agrr gillicali, ortagalinligli, yuyulmus garatorpaga banzor dag-coman 747.7
17. Orta gillicali, qalin, yuyulmus qaratorpapa banzor dag-¢omoen 1239.8
18. Orta gillicali, ortaqalinligli, yuyulmus qaratorpaga banzar dag-¢omon 1303.2
19. Orta gillicoli, yuxa, yuyulmus qaratorpaga bonzor dag-gomon 1528.7
20. Yiingiil gillicali galin, yuyulmus qaratorpaga bonzor dag-¢omon 423.8
21. Yiingiil gillicali ortagalinliqli, qaratorpaga bonzor dag-¢omon 1253
22. Yiingiil gillicoli yuxa, yuyulmus qaratorpaga bonzor dag-comon 202.8
Comi: | 8680.5
IV.Yuyulmus dag-¢comon bozqir torpaqlar.
23. Gilli, qalin, yuyulmus dag-comon bozqir 120.3
24. Agir gillicali, qalin, yuyulmus dag-¢comon bozqir 260.1
25. Agir gillicali, ortagalinligli, yuyulmus dag-¢omon bozqir 238.6
26. Agrr gillicali, yuxa, yuyulmus dag-¢gomon bozqir 504.7
27. Orta gillicali, qalin, yuyulmus dag-¢omon bozqir 201.1
28. Orta gillicali, ortaqalinligli, yuyulmus dag-¢omon bozqir 1000.0
29. Orta gillicali, yuxa, yuyulmus dag-comon bozqir 472.6
30. Yiingiil gillicali ortaqalinligli, yuyulmus dag-¢omon bozqir 100.6
31. Yiingiil gillicali yuxa, yuyulmus dag-coman bozqir 1157.7
32.Qumsal, ortagalinligli, yuyulmus dag-¢omon bozqir 50.0
33. Qumsal, yuxa, yuyulmus dag-¢comon bozqir 42.5
Comi: | 4148.2
V.Yuyulmus ¢omonlogmis qonur dag-comon torpaqlar
34. Agrr gillicali, galin, yuyulmus ¢omonlogmis qonur dag-¢mon 856.7
35. Agir gillicali, ortagalinligli, yuyulmus ¢omonlogmis qonur dag-comon 453.2
36. Orta gillicali, qalin, yuyulmus ¢amanlogmis qonur dag-¢aman 740.0
37. Orta gillicali, ortaqalinliqli, yuyulmus ¢omonlogmis qonur dag-¢omon 1187.9
38. Orta gillicali, yuxa, yuyulmus ¢omonlogmis qonur dag-comon 177.9
39. Yiingiil gillicali yuxa, yuyulmus ¢omonlogmis qonur dag-¢comon 211.8
Comi: | 3627.5
Umumi sahosi 35965.7
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Coadvaldon goriindiiyii kimi, Orazido imumi torpaq ehtiyatlarinin tor-
kibinin 3.4%-ni (1237.1 ha) ibtidai dag-¢omon torpaglar, 50.8%-ni (18272.4
ha) ¢imli dag-comon torpaglar, 24.4% -ni (8680.5 ha) Yuyulmus qarator-
paga bonzor dag-comon torpaglar, 11.2% -ni (4148.2 ha) yuyulmus dag-co-
mon bozqir torpaqlar, 10.2% -ni (3627.5 ha) iso yuyulmus comanlosmis qo-
nur dag-¢omon torpaqlar toskil edir.

Natico

Kigik Qafgazin simal-sorq hissosindo (Daskoson rayonunun sorhoadlori
daxilindo) yay otlaqalt1 arazilorin torpaq miinbitliyinin miiasir gostaricilori
Oyronilmisdir. Belo ki, sahoco ¢imli dag-¢comon torpaqlar on ¢ox olmagla
iimumi orazinin 50.8 %-ni ohato edir. Burada humus iist qatda 6ziiniin yiik-
sok gostaricisi ilo (8 %) xarakterizo olunmusdur. Orazido sahaco on az iso
ibtidai dag-¢omon torpaqlar 3.4% olmagqla yayilmisdir. Bu torpaqglarda hu-
mus gostaricisinin miqdari Uist qatda 4.8-9.1% arasinda toraddiid edir.
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COBPEMEHHOE BUOMOP®OIEHETUYECKOE COCTOSIHUE
MOYBEHHOI'O TIOKPOBA JIETHUX ITACTBHII]
JAIIKECAHCKOI'O PAMOHA A3BEPBAMIZKAHA

JLIHIL.XAJIMJIOBA
PE3IOME

JlerHue mactOmma B JlamkecaHCKOM palioOHE CEBEpO-BOCTOYHOM wactm Maioro
KaBkaza MHTEHCHBHO HCHONB3YIOTCS B TedeHue mocuenuue 20 sier. [Ipu ncnonp3oBaHUU
JICTHUX TIACTOMI HOPMBI BBIIIaca HE COOMOIAar0TCa. B pe3ynmpTrare 3TOTO, a TaK:Ke BO3ICH-
CTBUS IOTIOJTHUTEIFHBIX AHTPOIIOTEHHBIX ()akKTOPOB BOSHUKHOBEHHE YPO3NOHHBIX TPOIIEC-
COB Ha ATHX TEPPHUTOPHSIX CTAIO aKTyalbHOH mpoOiemon. C 3TOH TOYKH 3pEHHS IETBIO
HCCIICIOBAHMSA SIBIISICTCS M3YYCHHE COBPEMEHHBIX IMOKA3aTeNeH IIOJOPOIHS MOYB JICTHUX
nactow J{amkecaHckoro paiioHa ceBepo-BocTouHOM Yactn Manoro Kapkasa.

KiroueBble cJIOBa: TOPHO-TYTOBBIE MPUMHUTHBHBIC, TOPHO-TYTOBBIE JEPHOBEIE,
TOPHO-TYT'OBBIE YEPHO3EMOBHUJIHBIC BBIIIEIOYEHHBIE, TOPHO-IYTOBBIE CTEMHbIE BBILIEIO-
YCHHBIC, TOPHO-JICCHBIC OypPBIC OJYTOBEIIBIC BHINICIIOUCHHBIC TOYBEI
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CURRENT BIOMORPHOGENETIC STATE OF THE SOIL COVER OF SUMMER
PASTURES IN THE DASHKESAN REGION OF AZERBAIJAN

L.Sh.KHALILOVA
SUMMARY

Summer pastures in the Dashkesan region of the northeastern part of the Lesser
Caucasus have been intensively used over the past 20 years. When using summer pastures,
grazing norms are not observed. As a result of this, as well as the impact of additional
anthropogenic factors, the occurrence of erosion processes in these territories has become
an urgent problem. From this point of view, the purpose of the research is to study the
current indicators of soil fertility in summer pastures in the Dashkesan region in the
northeastern part of the Lesser Caucasus.

Keywords: primitive mountain-meadow, mountain-meadow soddy, leached

mountain-meadow chernozem, leached mountain-meadow steppe, leached mountain-forest
brown meadow soils
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SORQI ZONGOZURUN KOLBOCOR RAYONU ORAZISINDOKI
GOLLORIN SON 30 iL ORZINDO VOZiYYOTININ COGRAFI
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Apardigimiz tadqigatlar naticasinda 30 il arzinda Kalbacar rayonu arazisindaki gol-
lorda bas veron dayisikliklor qeyd edilmisdir. Belo ki, miixtaolif illarda alda olunan multi-
spektral tosvirlor asasinda siniflandirma aparinugdwr. Siniflondirma moalumatlarina gora
Boyiik va Kigik Alagdliin sarhadlari miiayyan edilmisdir. Naticalara asasan Boyiik Alagoliin
sahasi illor ke¢dikca ciizi olaraq artub, lakin Kigik Alagoliin azalmast bas vermisdir.

Acar sozlor: gollor, CIS, Landsat, Boyiik Alagdl, Kicik Alagdl, ArcGIS multi-
spektral tosvir

Kalbacor rayonun orazisinds 50-don ¢ox gol var. Asagi gl vo Yuxari
g0l Tatlar kondinin orazisindadir. Yuxari vo asagi sozlori dag zirvasine dog-
ru yuxari vo asagl manasinda islodilir. Balacagdl vo Boylikgdl Surtan kon-
dinin orazisindodir. Gollorin su hovzasinin boylik vo kigik olduguna gora
belo adlanirlar.

Boyiik Alagol, Kigik Alagol, Soyiidli Alagollerinin adlart suyun alar
(miixtalif) ronglora calmasi ilo olagadardir. Boyilik Alagol rayonun conub-
qorbinde, Sariyer yaylasinda yerlosir vo sahasi 5,1 km?-dir. Kigik Alagdl do
homin orazidadoir, sahasi xeyli kigikdir (0,9 kmz).

Binonin gollori Zoylik kondinin arazisinds yerlason iki odad balaca
goldiir. Homin orazide qisda mal-qoyun saxlanilan bino olduguna gors gol-
lorin ad1 buradan yaranibdir.

Camaxli gol Koromli (Imarot Qarvend) kondinin orazisindo yerlosir.
Goliin otrafinda vo dibindo kiillii migdarda qamis vo mamirh ot bitdiyino
gora belo adlanir.

Cinqilli g6l rayonun conub-qorbindo Taxtadiiziin orazisindo yerlosir.
Gol har terafdon ¢inqilla hasiyslondiyine gore belo adlanir.

Copli gol rayonun simalinda Agdaban kondinin orazisindo, Murovdag
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silsilosinin conubunda, «Coplii» dagin dibindo yerlosir. Dagda ¢oplii otlar
bitdiyino goérs ¢oplii adlanir, goliin do ad1 buradan yaranmisdir.

Dasd1 Gl Koromli (Imarat Qarvond) kendinin orazisindo yerlosir. Go-
liin yanlar1 vo dibi dasla (¢inqilla) ortiilii olduguna goro belo adlanir.

Dib gol Tartorgayim sol qolu olan Lev ¢aymin monboayindo yerlosir.
Gol dagin dibinds yerlosdiyino gore belo adlanir.

Golingaya golii rayonun conub-gorbindo Taxtadiiziindo «Golingqayay
adlanan gayanin orazisindo yersosdiyi {igiin belo adlanir.

Elyaslar golii rayonun simalinda Elyaslar kondinin orazisindo yerlosir.
Gol kondin adin1 dagiyir.

Oyrigdl rayonun conub-gorbindo, Taxtadiiz orazisinds, «Ayiginqili-
niny» simal-sorqinds yerlosir. Relyefi ayri formada oldugu {igiin bels adlanir.

Xanlarin golii Koromli (Imarat Qarvond) kondinin orazisindo yerlosir
va goxs adi ilo baghidir.

Xidirlt golii Qaraganli kondinin orazisindodir vo soxs adi ilo baghdir.

Ismayil golii Kestok kandinin arazisinda yerlosir vo soxs ad1 ilo baghdir.

Iyli gol Koromli (Imarat Qarvend) kendinin arazisindo yerlosir. Géliin
suyu his edilocok doracads iy, qoxu verir. Goliin ad1 buradan yaranib.

Kegibatan g6l rayonun conub-qgorbinde, Taxtadiiziin orazisindo yerlosir.
Goliin dibinds yeralt1 ¢ay axir va su axini burulganhdir. Golo diigon kegi su bu-
rulgan1 naticasinda goliin dibine batib. Goliin adi buradan yaranib. Korbo-
lay1 Hiiseyn golii Kestok kondinin orazisinds yerlosir vo soxs adi ilo baghdir.

Kicik Goygol rayonun simalinda Lev kondinin orazisinds yerlosir. G6-
liin suyu goy rongdo olduguna gora bels adlanir, kigik sozii goliin sahasinin
(hovzasinin) kicik olmasi ilo alagodardir.

Qanligdl adinda rayonun orazisindo bir ne¢o gol var. Bu golllor Kes-
tok, Keciliqaya, Bagirli vo Baglipays kondlarin erazisindadir. Goliin sahille-
11 ¢ox sart vo ucurumdur. Golo girmak ¢otin, tohliikoli oldugundan gol ¢ox
qorxulu, dohsatli, vahimoli goriiniir. Qanli s6zii qorxulu, dohsatli, vahimali
monasindadir.

Qaragdl adinda rayonun orazisinde li¢ g6l var. Homin gollor Koromli
(Imarat Qarvend), Seyidlor vo Agdaban kondlorinin arazilorinda yerlosir. Gol-
lorin suyu tiind-g0y rengindadir va qaraya calir. Gollarin ad1 buradan yaranib.

Mirzonin golii Koromli (Imarat Qarvond) kondinin orazisindo yerlosir
va saxs adi ilo baghdir.

Novruzdiison (Novruzbatan) gol Tortorcayin sol gqolu olan Soyiidlii ¢a-
yinin manbayinds yerlogir. Goldo Novruz adli soxsin batdigina (boguldugu-
na) gors bu ad verilmisdir.

Nohurgdl Tortorgayin sol qolu olan Soyiidli ¢aymin monbaoyindo,
Novruzdiison goldon 100 m simalda yerlosir. Goliin suyundan yaylaga ¢ixan
mal-qoyunlarin sulanmasinda istifade edildiyina goro belo adlanir. Nohur
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mal-qoyunun su i¢diyi yers (suvada) deyilir.

Pari¢ingil Qaragdl rayonun conub-qorbindo, «Pari¢inqil» adlanan ora-
zido yerlogdiyino goro belo adlanir.

Soyiidlii Alagollari rayonun simal-conubunda, Soyiidli-Zod qizil mo-
doni orazindo yerlogson 5 (bes) odod balaca gollordir. Homin g6llorin suyu
alar (miixtolif) ronglora ¢aldigina gora belo adlanirlar.

Tamasali gollori rayonun Kestok kondinin “Tamasali” adlanan yayla-
sinda yerlasir. Goliin ad1 bu orazinin ad1 ilo baglidir. Tamasal1 yaylast gézal
monzarali, gozoxsayan orazidir. Tamasali sozii tamasa etmok, goz gozdir-
mak, digqgat etmak, koniil oxsayan monasini dasiyir.

Toragacay Qaragdl Agdaban kondinin orazisindo, Murovdag silsilasi-
nin conubunda yerlogir. Goliin ad1 ona tokiilon Toragacgayin adi ilo baglidir.

Yuyatg6l rayonun cenub-qorbindo, Taxtadiiziin orazisindo yerlosir.
Yay aylarinda homin ora-zido yaylaga ¢ixarilan qoyunlar goliin suyunda yu-
yulur (¢imizdirilir). G6liin ad1 buradan yaranib. Yuyat toponimi yuyulmaq,
¢immok monasindadir.

Zsli golii adinda rayonun orazisinde ii¢ gol var. Homin gollor Koromli
(Imarat Qarvond), Lev vo Agdaban kondlarin orazisinda yerlosir. Goldo zoli
olduguna gora bels adlanir.

Beloalikla, Kalbacar rayon arazisindo kifayyat qodar gollor yayilmisdir,
lakin gollorden on bdyiiklori Boyiik vo Kigik Alagdlloridir. Sokil 1-do Azer-
sky peykindon Boytik vo Kicik Alagol oks olunub.

BlyUk va Kigk Alagtl, Kalbacar rayonu, Azersky peyk tasvirl

Sak. 1. Kalbacoar rayonun Azersky peykindon Boyiik vo Kigik Alagol
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Qarabagin on boyiik gollori olan Boylik Alagol vo Kigik Alagol Kol-
bacar rayonu orazisindoki Sorqi vo Conubi Goyco silsilosi arasinda yerlosir.
Gollor vulkan piiskiirmolori vo ¢aylarin gabaginin kosilmosi naticosindo
omolo golib.

Boylik Alagdliin hdvzasinds yay vaxti quruyan gollor do daxil olmag-
la 30-dok g6l var. Bunlardan on boyiiyii Kicik Alagdl, Cilligdl vo Dikpille-
kon goldiir.

Boyiik Alag6l deniz saviyyasindon 2729 metr yiiksoklikda yerlasir, sa-
hasi 510 hektar, uzunlugu 3670 metr, maksimal dorinliyi iso 9,4 metrdir.
Goliin sothi noyabrin avvalindon aprelin sonunadok qalinligi bir metradok
buzla ortiiliir. fyun-avqust aylarinda suyun temperaturu 14-15 doraca olur.
Boyiik Alagdlo 7 ¢ay tokiiliir. Bunlardan on boyiiyii Qurbagali vo Azadgay-
dir [3, 4, 6].

Kalbacoarin ikinci on boylik golii olan Kicik Alagdl iso Boyiik Alagol-
don 2 km conub-sorqds yerlosir. Sahasi 0,9 km?, uzunlugu 2000 metr, mak-
simal dorinliyi 4 metr olan goliin ¢ox hissasi susevon bitkilorlo ortiliidiir.
Suyu Boyiik Alagolat okdiliir.

Goliin asas suyunu bir ne¢a kigik cayin sulari toskil edir vo suyunun
artmasinda yeralt1 sular miioyyan rol oynayir.

Yay aylarinda gdliin suyunun sothindo temperatur 14-16 doracodon
yiiksok olmur. Sahiline yaxin yerlordon ¢ixan bulaq sularimin temperaturu
4°-6°C arasinda doyisir. Oktyabrin axirlarindan mayin avvallarine qodar go-
liin glizgii sathi buzla ortiilii olur. Suyu hidrokarbonatli-kalsiumludur. Torki-
bindo mineral maddolorin iimumi migdar1 60 mq\l-don artiq deyildir [8].

Goliin otrafi qiymetli alpgomanliklari ilo ohats olunub. Goliin ¢ox his-
sosi susevan bitkilarle ortiiliidiir [10].

Kicik Alagdlden yalniz yaylaglarda mal-qaranin sulanmasinda istifada
edilir.

Kalbacor rayonu 1993-cii il aprel ayinin 2-do Ermonistan Silahli Qtiv-
volar itorofindon zaobtedildiyindon, gollor isgal altinda idi. Nohayat, 25 no-
yabr 2020-ci iltarixinde Kalbacar rayonu isgaldan azad edildi vo Alagdllor
yenidon Azarbaycanin arazisindadir.

Belolikls, odobiyyat molumatlarina asasen Boyiik ve Kicik Alagol
haqqinda molumat verdik. Novboti marhslodo Landsat-5 vo Landsat-8 pey-
kin kosmik tosvirlorine asason gollori vo onlarin sahalorini miisyyon edok.
Bunun ii¢iin ArcGiS programindan istifads edilmisdir.

Program vasitslorin se¢imi hoall edilon tapsiriglardan, nozords tutulan
emal1 yerino yetirmok tigiin verilonlorin hocmindon vo isi dorocosindon asi-
lidir. Hal-hazirda masafodon zondlama verilonlorin emali onun tigiin nazardo
tutulan proqram paketlorin xiisusi vasitoloridir. Bu ciir proqramlar sokillor-
don molumatlarin sldo edilmasindon slave, kartoqrafik osasda oks etdirilmo-

168



si, homginin CIS verilonlori ilo inteqrasiyasini tomin edir. Obyektlorin dina-

mikasi {izro monitoringin va todqiqin aparilmasinda daha effektiv alinmasi

iiciin CIS-texnologiyalar1 totbiq olunmalidir. Bu todqiqatda istifado edilon

programlari nozordon kegirak [9].

ArcGIS texnologiyasi, ESRI torofindon inkisaf etdirilmis, inteqraolun-
mus Cografi Informasiya Sistemi programidir. Program komponentlarinin
ortaq yeri ArcObjects {izorino qurulmus bir sistemdir. CIS program kom-
ponentlarinin ortaq yeri ArcObjects tizorino qurulmus bir sistemdir.[11].

ArcGIS texnologiyasi asagidaki acar hissolorindon ibaratdir:

1. Desktop GIS: Irali saviyyado CIS totbiglorinin biitiiniidiir.

2. Mobile GIS: Ofis xaricindo orazido CIS totbiglorini reallasdirmasini to-
min edir.

3. Server GIS: Ortaq CIS program objeleri kitabxanasidir. Server torafindo
biitiin CIS tatbiglorini, SOAP osasli veb xidmatlorini va veb totbiglorini
reallasdirmagq ticiin istifads edilor.

4. Online GIS: Istoya bagl olaraq aktual CIS malumatlarma va qabiliyyat-
loring asag1 xorclorlo ¢catmanizi tomin edon xidmotlordir. Biitlin bu sis-
temlor eyni zamanda, cografi molumatlarin bir ¢cox alagoli verilonlor ba-
zas1 rohborlik sistemi (OVBRS) igorisindo idaro oluna bilmosini do
ArcSDE texnologiyasi ilo tomin edir.

ArcGIS, desktop va server torofindo, tok vo ya cox istifadogili mii-
hitlordo Cografi Informasiya Sistemi totbiglori ilo naticalona bilon bir in-
frastrukturu tomin edor.

ARCGIS Desktop, (ArcInfo, ArcView va ArcEditor) torkibindo olan
ArcMap, ArcCatalog, ArcToolbox, ArcGlobe vo Model Builder interfeyslori
ilo xoritolomoa, cografi analizlor, molumat aktuallagdirma, molumat rohbor-
liyi vo oksetdirma omaliyyatlarini reallagdira bilocoayiniz inteqra olunmus bir
cografi informasiya sistemi proqramidir.

ArcGIS Desktop bir nego miixtalif istifadagi tiplorinin ehtiyaclari
yering yetira bilmak moagsadils naticalons bilor. O, ArcView ¢ox ohatali mo-
lumat istifadoesi, xoritolomo vo analizlor {izorino fokuslanir. ArcEditor,
ArcView proqram xiisusiyyatlorina olave olaraq, inkisaf etmis cografi aras-
dirma veo molumat istehsalini tomin edir. O, ArcInfo, ¢ox ohatali CIS funk-
siyalar1 va ¢ox zongin cografi amaliyyatlar1 yerina yetiron professional bir
programdir [3].

ArcGIS Desktop Extensions (Modullar) istifads edilorok biitiin prog-
ramlara yeni qabiliyyotlor olavo oluna bilor. Istifadogilor ArcObjects
(ArcGIS program komponentlari kitabxanasi) istifado edorok 6zlorine xiisusi
modullar inkisaf etdiro bilorlor. Ayrica, Visual Basic, .net, Java, Visual C++
kimi standart Windows programlasdirma interfeyslori istifado edilorok yeni
modullar vo xiisusi vasitalor do inkisaf etdirils bilor.
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ArcGIS programi asagidaki fayllarla isloys bilor: .GMF, .IMG, GEN,
.SSF, .TAB, .ADF, .IDX, .IMD, .SHX, .ECW, .DGN, .KML, .KMZ vas bas-
qalar [5].

Tadqiqat zaman1 U.S.Geological Survey (USGS) (EarthExplorer) tos-
kilatinin internet ehtiyatlarindan vo todgigatin magsodinoe uygun olaraq, agiq
monbolordon — Landsat-5 TM vo Landsat-8 OLI peykinden GeoTIFF for-
matinda alinmig miiltispektral tosvirlordon istifado edilmisdir.

Landsat programi Yerin peyk fotosokillorin alinmasina goro 9z uzun
middotli layihadir (sokil 2). Landsat peykindo qurasdirilmis qurgu milyard
cokilislor etmisdir. Bu sokillor kond tosorriifati, xoritogokmo, geologiya, me-
sosalma, tohsil vo milli tohliikesizlik saholorinds elmi todqgiqatlarin aparil-
mast ii¢lin unikal monbadir. Masolon, Landsat-7 peyki sokillori 8 spektral
diapazonda olmagla ndqts {i¢iin 15m.-don 60m.-o qador mokan ayirdetmasi-
no malikdir; ilkin olaraq biitiin planetin molumatlarin y1gilmasi periodu 16-
18 sutkadir.

Lansat peykin novlori:

1. Landsat-1 (ERTS-1, Earth Resources Technology Satellite 1) — 23 iyul
1972-ci ildo buraxilmigdir, 6 yanvar 1978-ci ildo dayandirilmisdir.

2. Landsat-2 (ERTS-B) — 22 yanvar 1975-ci ildo buraxilmis ve 22 yanvar
1981-ci ilde dayandirilmigdir.

3. Landsat-3 — 5 mart 1978-ci ildo buraxilmis vo 31 mart 1983-cii ildo da-
yandirilmigdir.

4. Landsat-4 — 16 iyul 1982-ci ildo buraxilmis vo 1993-cii ildo dayan-

dirtllmigdir.
5. Landsat-5 — 1 mart 1984-cii ildo buraxilmis vo 21 dekabr 2012-ci ildo
dayandirilmigdir.

6. Landsat-6 — 5 oktyabr 1993-ci ilde buraxilmigdir.

7. Landsat-7 — 15 aprel 1999-ci ildo buraxilmis, funksiya olunur. May
2003-cii ilde Skan Line Corrector (SLC) modulunda isinde dyanma ya-
ranmigdir. Sentyabr 2003-cii ildon korreksiyasiz rejimdo isloyir .

8. Landsat-8 — 11 fevral 2013-cii ildo buraxilmisdir. 30 may 2013-cii ilds
sinaq miiddatini ke¢dikdon sonra USGS idarsetmays verilmisdir.

Landsat-1, 2, 3 peyklorin orbitinin agagidaki parametrlorino malikdir:
orbiti giinos-sinxron, subpolyar; orbitin hiindiirliiyli — 900-920 km, ekvatora
dogru orbitin mailliyi - 99°, dovretmosi — 103 doqiqo; ¢okilislerin tokrarlan-
mas1 18 giindo 1 dofa.

Landsat-4, 5, 7 peyklarin orbitinin agagidaki parametrlorino malikdir:
orbiti giinas-sinxron, subpolyar; orbitin hiindiirliiyti — 705 km, dovretmosi —
98,9 doqiqgo; ¢okiliglorin tokrarlanmast 16 giinds 1 dofo.

Landsat seriyal1 peyklords asagidaki ¢okilis qurgular yerlosdirilmisdir
[12].
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1. Multispektral videokameralar Return Beam Vidicon (RVB; Landsat-

1, 2, 3 kanalda, 80 metr);

Panxromatik videokameralar RVB (Landsat-3; 40 metr);

Skaneredici multispektral skaner MSS (Landsat-1,2,3,4,5)4

Skaneredici tematik skaner TM (Landsat-4,5);

Solis tematik skaner ETM (Landsat-6);

Solis tematik skaner plyus ETM+ (Landsat-7).
Santa Barbara Research Center (Hughes) yaradilmis Landsat-1-5 pey-
kin multispektral skaner MSS biitiin Yer sothinin multispektral tosvirin alin-
mast li¢lin nozords tutulub. MSS skaneredici gilizgiilii (dovrii 74 ms) vo gliz-
giisliniin diametri 22,9 sm Ritchey-Chretien sistemin reflektoru olan teles-
koplu optikomexanik sistemdir. Mokan ayirdetmosi 80 m, spektral diapa-
zonlart: 0,5-0,6 mkm (yasil), 0,6-0,7 mkm (qirmizi), 0,7-0,8 mkm, 0,8-1,1
mkm. Kalibrlonmasi har iki skanerdan bir tokrarlanir [9, 4].

O L L

Four Decades of Earth Imaging

£ Lo Food (M sy Lo i Fru Sabtorsin

Sak. 2. Landsat seriyali peyklor

Tadiqatda asagidaki peyk tasvirleri istifade edilmisdir:

- Landsat-5:

1. Multispektral LTO5 L1TP 169032 19860909 20170216 01 T
1 MTL;

2. Multispektral LTO5 LITP 169032 19960718 20180627 01 T
1 MTL.

- Landsat-8:
1. Multispektral LC0O8 L1TP 169032 20210621 20210629 0

1 T1 MTL.
Beloliklo, aldigimiz tosvirlorin Clip aloti vasitasilo bizim todqiqat
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orazimizi se¢irik. Aldigimiz naticolor sokil 3-do oks olunmusdur.

Kntbac e rayonm

. ‘\_ Nabocw wposu A Natbace rayorm
P01 (Tapertrat tewr) | 1908 § (mamapestal tewr) Y 207101 § (mutagertral toser) "N

fortl igareter §artl igareior Sorti igaralar

- e D -

- - -—-

i ; — g - -
o — t . = : - — I e

o —

Sak. 3. Kalbacar rayonunun 1986, 1996 va 2021-ci illorin multispektral tosvirlari

Novbati morhoalodo peyk tosvirlorin siniflondirilmasi vo siniflondirmo-
ya asason Boyiik vo Kigik Alagdllorin orazisini (sorhadlorini) miioyyon et-
maokdir. Aldigimiz siniflondirilmis tosvirlarin poliqona cevirilmasini Raster

to polygon alsti vasitosilo yerina yetiririk. Aldigimiz noticalor sokil 4-do oks
olunmusdur [1, 2].

Knlbaced rayonun 198801 4

. Kaltacer rayonun 19980
Boyuk v Kigik Alagolien ‘\.L

it W‘rnyﬂmnl@?!O! 4 1 4
Boyok ve Kigik Alapttien +

BOoyix ve Mok Alsgoon

|
| Sarti igarsler | Sonti iparsies -t parstop
s o B e et f B3] wore sge
= mon. 1 —— Scotmt— i -—— s .

Sak. 4. Kolbacar rayonunun Boyiik vo Kicik Alagollori
1986, 1996 vo 2021-ci illorda tosvirlar

Sonuncu morhslads Calculate Geometry alati vasitasilo tadqiq etdiyi-
miz gollori km? ilo saholorin hesablanmasini yerine yetiririk. Aldigimiz noti-
calor sakil 5-do oks olunmusdur.
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Table O x
LR L T

1996_1 x
QBJI Shape | Id | gri] Shape Len Shape Area adi sah

»| 10 | Polygen| 10 | 1 |13884,200038 | 4572580,635254 | Boyuk Alagdl| 4,67
1S | Polygon| 15| 1| S287,969946 | 624622 365299 | Kicik Alagol | 0,62

o4 1T (0 out of 2 Selected)
1986 | 1996_1 | 2021_1 |

Table O x

=R DAL T YR

2021_1 X

_mSh_ape Id | gri| Shape Len| Shape Area adi saha
4 [Polygon| 4|18 [ 139457627 | 47400722743 | Boyik Alagdl | 474
13 [ Polygon| 13| 1| 5062,85828 | 53294321391 | Kicik Alagol 0,53

T 0»m (0 out of 2 Selected)

| 1986 | 1996_1 | 2021_1 |

Sak. 5. Kalbacar rayonunun Boyiik vo Kicik Alagollari
1986, 1996 vo 2021-ci illords saha gostaricilari

e

- % BT x
1986 X

QfJj Shape *| id ri| Shape Len| Shape Ar adi sah
691 | Polygon | 691 13738,65845 | 4629599,0 | Boyuk Alagdl | 4,63
703 | Polygon | 703 5272,085082 | 648762,15 | Kicik Alagbl | 0,65

-

=

TR 0 » » [E]= (0outof 2 Selected)
| 1986 | 1996_1 | 20211 |

Aldigimiz naticalori imumiloagdirarok codval 1-1 tortib edok.

Cadval 1
. Miixtolif illards sahs gostaricilori
Goliin ads 1986 1996 2021
Boyiik Alagol 4,63 4,67 4,74
Kicik Alagol 0,65 0,62 0,53
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Aldigimiz naticalors asason histoqram quraraq sokil 6-da oks etdirdik.

45 -

as 7

25 1 » Boyik Alagdl

7 B Kicik Alagdl

15 -

o2 ] /’n_l _j J?

0 = T T 1
1986 1996 2021

Sok. 6. Muxtalif illords gollorin saha gostaricilarini oks etdiran histoqram

Beloliklo, aldigimiz naticolora osason Boyiik Alagdliin sahasi illor keg-

dikcao ciizi olaraq artib, lakin Kigik alagdliin azalmasi bas vermisdir.
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OIIEHKA COCTOSIHUSA O3EP KEJBBAJIXKAPCKOT'O PAMOHA BOCTOUYHO-
I'O 3AHT'A3YPA 3A TIOCJIEJHUE 30 JIET HA OCHOBE TEXHOJIOI'MU:
TEOMH®OPMAIMOHHBIX CUCTEMBbI

M.I''MYCAEB, BM.MAMEJAJINEBA
PE3IOME

B PE3YJIbTATC HAIUX I/ICCJ'leIlOBaHl/Iﬂ OTMEYCHbI USMCHCHUS, TPOU3OLICAIINE B 03€-
pax Kenbbamkapckoro paiiona 3a 30 set. Takum o0pa3om, KiIacCU(pUKAIMs MPOU3BO-
JIMJIach Ha OCHOBE MYJIBTHCHEKTPAJIbHBIX N300pakKeHHUH, MOJTYUYEHHBIX B pasHble rojsl. 1o
JIAaHHBIM KJIAaCCU(UKALIMK OIpeeieHbl rpanulibl bonbimoro u Manoro Anarens. ITo pe-
3yabpTaTaM, IIoMiaas BoIbIIoro mpyaa ¢ rogaMu HEeMHOTO YBEIMYMIach, a Manoro npyza
YMEHbIINIIACH

KaroueBbie caoBa: ozepa, [MIC, Landsat, bonpmoit Anarénp, Maierii Anaréns,
MYJIBTUCTIEKTPaIbHBINA CHUMOK ArcGIS

ASSESSMENT OF THE STATE OF LAKES IN THE KELBAJAR REGION
OF THE EAST ZANGAZUR OVER THE PAST 30 YEARS BASED
ON GEOGRAPHIC BASIS ON INFORMATION SYSTEMS TECHNOLOGY

M.G.MUSAEV, VM.MAMEDALIEVA
SUMMARY

As a result of our research, changes that have occurred in the lakes of the Kalbajar
region over 30 years have been noted. Thus, the classification was made on the basis of
multispectral images obtained in different years. According to the classification, the
boundaries of the Greater and Lesser Alagel were determined. According to the results, the
area of the Greater Alagol slightly increased over the years, while the area of the Lesser
Alagol decreased.

Keywords: lakes, GIS, Landsat, Greater Alagol, Lesser Alagol, ArcGIS multi-
spectral image
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