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Memooamu JITA, P®A u uzmepenuem I/]C KOHYeHMPAYUOHHBIX Yenell OMHOCUMETbHO
MALIUEBBIX INEKMPOO08 UCCLEO08AHbL (PA306blE PABHOGECUS U MEPMOOUHAMULECKUE CBOUCMEA
cucmemvt TI-Sb. U3 dannvix usmepenuti I/[C eviuucienvl omHocumenvhvie NApYUAIbHbLE MO-
JISIpHBIE (DYHKYUU MATIUA 8 CNIA8AX, CMAHOAPMHble MepMOOUHamMuieckue QyHKyuu oopaso-
8aHUA U CIMAHOAPMHbLE SHMPOonuu unmepmemannudeckux gas Tl3Sh u y.

KaroueBsie cioBa: tepmoannamuka, 3JC, cruias, Tanwmii, cypbeMa, cucteMmsl T1-Sb

XanbKOCTUOHUTHI TAJUIUS SBISIOTCS LIEHHBIMH (DYHKIIMOHAIBHBIMU MaTe-
puaiaMu, 00JIaaI0NIMMHK TTOJIYTIPOBOTHUKOBEIMU, (DOTOIICKTPUUECKUMU, TEP-
MODJIEKTPUYECKUMH, TOMOJOTUYECKH H30JIATOPHBIMH, MAarHUTHBIMH U JIp.
cBoiictBamu [1-7]. J{ns co3nanus GU3MKO-XUMUIECKIX OCHOB TMOJIYICHUS dTUX
a3 HeoOX0IMMO TOYHOE 3HAHUE (PA30BBIX PABHOBECUHN U TEPMOJINHAMUYECKUX
cBoiicTB cucremsbr T1-Sb.

®dazoBsie paBHOBecHs B cucteme T1-Sb u3yuensl B psje paboT, pe3yinb-
TaThl KOTOPBIX CHUCTEMATH3UpPOBaHbl B clipaBouHUKax [8,9]. Jlmarpamma co-
crostaust cuctemsl T1-Sb, npuBenennas B [8], xapakrepu3yercs HaTHMUYUEM O/I-
HOT'O TIPOMEXKYTOYHOTO coequHeHwMsI coctaBa Tl;Sb, m HHKOHTPY HTHBIM TUTaB-
nenuem nipu S00K. Coegunenne T1;Sb, oOpasyeT 3BTEKTHKY C CypbMOil MpH
468K u 29,6 at%Sb. Ha ocHoBe Taymusi oOpasyercs mmpokas 001acTh TBEp-
IBIX PacTBOpOB. PacTBopeHue CyppMbl B TalIMM NPUBOJUT K MOHUKEHUIO
TemrepaTypsl moauMopduoro npespamienus o-Tl«>B-Tl. Huke 600K tammii
MpaKTUYECKH HE pacTBopsieTcsa B cypbMe [9]. HccnenoBanue TepMoauHaAMU-
yeckuX CBOMCTB [10-12] :KUAKUX CIIJIABOB TAJNIMU-CYpbMa MOATBEPIKIAET TEH-
JICHIIUIO CUCTEMbI K 00pa30BaHUIO COCIMHEHUM.

Astopsl [13] meronamu JITA, POA u meramiorpaduyeckoro aHaJu30B



uccienoanu cucrtemy T1-Sb u moctpounu auarpamMmy coctosiHus. J(narpamMma
OTHOCHUTCS K IBTEKTUUYECKOMY THITY. B cricteme 0OHapy»KeHbI 1Ba HHTEpPMETaI-
muma: 1) T13Sb cymectByer npu Temneparypax vmwke 460K, nmes 3HaunTemnnh-
HYI0 00J7acTh TOMOTreHHOCTH (22,6+25,6 a1.%Sb); 2) y-da3a cymecTByeT HUXKe
425K, obnacte romoreHHoctu 6,5+10, at.%Sb. Ha ocHoBe Tepmuueckoi
OLICHKM KoJyin4yecTBa BblienaeHHOU npu 468K temnotsl aBTopel [13] caenanu
BBIBOJI O cyllecTBoBaHUU coeAuHeHus T1Sb, oOpasyroierocs mo nepuTeKTH-
yeckoit peakuuu L+Sb«>TISb. [Tpu 464K TISb pasznaraercst ¢ obpazoBaHueM
TBEPAOro pacTBOpa Ha oCHOBe [-Tayutust u cypbMbl. TISb ¢ B-TBepasiMu pac-
TBOpaMH 00pasyeT 3BTEKTHKY ¢ koopauHaTamu 29,2 at.%Sb u 466K, uro co-
raacyercs ¢ ganabiMu [8]. Ilpu Temmepatype 3BTEKTHKU [3-TBep/Ibie pacTBOPHI
UMEIOT MaKCHUMalbHYyI0 005acTh romoreHHoctu 23,7 at.%Sb. Bompeku pe-
3yJbTaTaM MPEXHUX HcclieqoBaTeneit aBTopsl [13] mokazanu cnabyro pacTBo-
pumocTh cypbMbl B O-Tayunu (1,6 at%). B cuctemMe mmeeTcst SBTEKTOMAHAS
touka npu 15,8 at.%Sb u 398K. Meramnorpaduueckoe uccienoBanue [13]
criaBa cocraBa 15,8 aT.%Sb yeTko mokaszano CTPyKTypy pasiioKeHHUs Ha OC-
HOBE 3BTEKTOUHON peakiuu. KpuBble MukBUayca B 001acT 60ratoi Tamiem
COBIAJAIOT C JIUTEPaTypHBIMU JaHHBIMU, a TMPU BBICOKHUX KOHIICHTPAIIUIX
CypbMBI JieskaT Boilie 10 25K, yem npuBeneHHbIe B [8].

TepmommHammdeckue cBoiicTBa cucteMbl T1-Sb, B OCHOBHOM, W3Yy4YeHBI B
xuakoM coctostHuu [10-12]. Tonbko B [13] KOJMUECTBEHHOM OIEHKOW TepMHUYEC-
KHX 3((eKTOB BhMUCIICHA SHTANMTHS 00pasoBanmst SbTl; (AH =426 ka1t -atom™).

VYuutsiBas BblensnoxkeHHoe, merogamu [TA, POA u 2JIC namu npo-
BEJICHO KOMILJICKCHOE HCClieioBaHNe (Da30BBIX PABHOBECHH U TEPMOHMHAMUYC-
CKUX cBoOMcTB cuctemsl T1-Sb.

IJKCNepUMEHTAIbHAS YaCTh

JUia mpoBeneHUs] SKCIEPUMEHTOB, CIUIABJICHUEM JJIEMEHTOB BBICOKOM
CTETMEHH YUCTOTHI B BAKYYMHUPOBAHHBIX KBAPIIEBBIX aMITyJlaX C MOCIETYIOIINM
omxurom B Teuenne 500-800 4., ObUTH NMPUTOTOBIICHBI IBE CEPUH CILIIABOB CHC-
tembl T1-Sb, npenHasHaueHHBIX IS CHATUS TepMorpamMm U usMmepenus DJ1C
00paTUMBIX KOHIEHTPAIIMOHHBIX [ETIeH THIIa

(-)TI(tB.) | rmunepun + KCI + TICI | T1Sb;« (TB.) (+) (1)

MeTtonuku cocraBiieHus 1enei tTuna (1) u nmpoBeeHus: IKCIEPUMEHTOB ObUIH
TaKUMHU ke, Kak U B padore [14].

PesyabTaThl H HX 00Cy:KICHHE
Ha ocnoBanmm momyueHHsix naHubsix JITA moctpoena ¢asoBas aua-
rpamma cuctembl T1-Sb, koTopas B OCHOBHOM NOATBEP)KIAET MPHUBEICHHYIO
muarpammy B [13]. Pesynbratet POA nokaseiBaet, uro Tl3Sb u y-daser umeroT
crpykrypy tuna T1;Sb, (mp.rp.Im3m, a=1,161um) u 'K, uto xopomio corna-
cyroTcs ¢ gaHueiMu [13,15].



Jlyist yTouHEeHUs TpaHUIbl ()a30BBIX 00JacTeil B TBEPIOM COCTOSIHUU ObI-
JIU UCIIOJIB30BaHbI pe3ynbrarhl u3mepennii 3J1C neneit Tuna (1). YcraHonie-
Ho, yto 3HaueHus DJ]C mpu 300K B dazossix obdmactsax 0-74,5 u 77,5-90mon1%
T1, HE3aBUCHUMO OT BaJOro COCTaBa CIUIaBa, OCTAIOTCS OCTOSTHHBIMU U COCTaB-
JSI0T, cCOOTBETCTBeHHO 32,6 m 19 MB. B oGmactu konuentpanuii 74,5-77,5 u
90-93mon% T 3nauenuss 3IC MOHOTOHHO YMEHBIIAECTCS C YBEIMYEHUEM CO-
JepKaHue TaJuTHsl. JTO TMOKa3bIBaeT, 4yTo obnactu romoreHHoctu T13Sb u -
¢a3sl ipu 300K, cooTBeTCTBEHHO cOCTaBIAOT 74,5-77,5 n 90-93mon% TI.

AHnanus pe3ynbTatoB usmepenuil DJ1C mokasai, 4To Ui BCEX CILJIaBOB,
He3aBUCHUMO OT uX (a3zoBoro cocraBa B uHTepBasie 300-400K, 3aBucumoct E
= f (T) Hocar nuHelHBINA xapakTep. OIHAKO, I TETEPOreHHBIX CIUIABOB B OT-
auauu oT oaHo(da3HbIX, Beime Temrepatyp 400K, 3nauenus DJIC sBisroTcs
HEBOCIIPOU3BOJUMBIMU. DTO CBUAECTEIBCTBYET O TOM, YTO TPaHUIIbI (Ha30BBIX
obnacreit B cucteme TI-Sb Beire 400K 3HAUUTENTEHO MEHSIOTCS C TEMIIEpaTy-
poii. [ToaToMy B TEpMOJIMHAMHYECKUX pacyeTaX HaMH HUCIOJIb30BAHBI PE3YJIb-
tatbl u3Mepennit /[C B unrepBasie remmneparyp 300-400K.

Jannbie m3mepennii I/{C crimaBoB pa3aHMyHBIX COCTaBOB cucTeMbl T1-Sb
MIPU Pa3IUYHBIX TeMIEpaTypax o0padoTaHbl METOJOM HAUMEHBIINX KBaAPaTOB
U TpesicTaBieHsl (Tabu. 1) B Buie ypaBHenuit [14] tumna

1/2

S? =\

E:a+bTiz[—E+s§(T—T)] 2)

n

rae S; u S, - aucniepcuu oTAENbHBIX u3Mepenuii DJIC U TeMIepaTypHOTo Ko-
s¢dunmenta b, COOTBETCTBEHHO; n—4wrciio map 3HaueHuid E u T.

Ta6muma 1

Temneparypubie 3aBucuMocTi I/{C KOHIIeHTPAIMOHHBIX Heneil Tuna (1)

cucrembl T1-Sb B unrepnajie 300-400K

Cocras, mon.% TI E, MB=a+bT+tdg(T)
1/2
0-74,5 30,2+ 0,008T + 2[?’61 +0,3-107%(T - 346,2)2:|
5 6 1/2
76 22,1+0,004T + 2[ 3’6 +0,4-107%(T - 346,2)° ]
7 2 1/2
77,5-90 15,4+O,012T4_r2[3’6+0,6-104 (T—346,2)2]
4 8 1/2
93 9,2-0,011T+ 2[ 3’6 +0,5-107%(T - 346,2)2]

W3 nonyueHHBIX ypaBHEHMH TemmepaTypHbIX 3aBucumocted DJ1C s
TBEPJbIX CIIaBOB cucTteMbl T1-Sb (Tab:m.1), ¢ ucmosb30BaHUEM U3BECTHBIX TEP-
MOJUHAMUYECKHX YPaBHEHUH, BBIYMCIMIN OTHOCHTEIBHBIE MapIUaIbHBIE MO-



JISIpHBIC BEJIMUMHBI TAJTUS B crtaBax npu 298 K (ta6:mn.2).

TaOnuua 2

OTHocCHUTe/IbHBIE MAPIHAJbHbIE MOJIIPHbIE TEPMOIMHAMUYECKHE
(pyuxkunu Tauiusa B ciuiaBax cucremsl TI-Sb npu 298K

®dazoBas 00- Cocras, _ En _ mn ETI ’
JacTh Mon%T]1 K Jok-vor Tk K -moms™!
T1;Sb+Sb 0-74,5 3,14+0,09 2,91+0,37 0,77+1,06
T1;Sb 76 2,26+0,10 2,13+£0,43 1,35+1,22
T1;Sb+y 77,5-90 1,8320,11 1,4940,52 1,16+1,49
r 93 0,57+0,10 0,89+0,48 -1,06£1,36

WNuTerpanpaple TepMOIUHAMHUYECKHE (QYHKIMH CiuiaBoB (Tabdn.3) pac-
cUMTAIM cleayronmmM obOpa3oM. CHayalla METOJOM IMOTEHIUATOOPa3yIOIIHX

peaximii Berancanan AG'(298K) nu AH’(298K) mst TI;Sb-dassl, HachlieH-

HoW cypbMoii: Tly745Sbgsss. CormacHo azoBoii nuarpamme cuctemsl T1-Sb
YpaBHEHUE dTOW PEAKIIUN UMEET BU/I:
T1+ 0,342 Sb = 1,342T107745Sb0’255 (3)

3areM TpaduuecKuM HWHTErpUpoBaHUEeM ypaBHeHusi ['mOO6ca-/{rorema
0,76

AZ° =(1-X) I Lﬂzdxa rne AZ’ =AG°,AH"B unrepsane 74,5-76 mMon%
0,745 (1-x)
T1 BeIuMCHIATU UHTErpaibHble TepMoanHaMudeckue Gpynkuuu ais TlSb-dassr
cocraBa 76 mon% Tl. TepmonnHamuueckue GyHKIMHA CMEIIeHHs Y-(hasbl mpe-
nenbHoro cocrasa (90 mon% T1) HaxoaUaM B COOTBETCTBUU C YPAaBHEHUEM I10-
TEHIIMAIOOPA3yIOIIeH peakiuu
Tl + O,8T107775Sb07225 = 1,8T10’98b0,1 (4)

110 COOTHOIICHUIO

AZO(TIO,QSbO’l) =0,556AZ,, +0,444AZ" (Tl,575Sbyg 555) (5)

rae AZ° =AG’,AH".
Hakonen, nuaTerpanbHbie TepMoInHaMudeckue GyHKINH Y-(ha3bl cocTaBa
93 mon% Tl BbraucHIsAIN TpapUuecKuM WHTETpUpOBaHNEeM ypaBHeHus [ mOo6ca-
Hiorema B unrepnaiie cocraBoB 90-93mon% TI.
Tabnuna 3
CranaapTHble HHTerpajibHble TEPMOAUHAMUYECKHE PYHKIMU
00pa30BaHMsI M CTAHIAPTHbIE SHTPONUH TBePABIX cijIaBoB cucrembl TI-Sb

Pasosan 00- | Coctas, | _AG®(298K) | —AH’(298K) | S°(298K),
JacTh Mon%Tl : q q
kJIx-Mo JIx- K -Momb
T1;Sb 74,5 2,34%0,07 2,1710,28 60,04+1,11
T1;Sb 76 2,37+0,07 2,20+0,29 60,33+1,12
Y 90 2,0840,09 1,8140,42 63,25+1,44
Y 93 2,10+0,09 1,84+0,43 63,78+1,47
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TI-Sb SISTEMINDO ARALIQ FAZALARIN
TERMODINAMIK XUSUSIiYYOTLORI

Y.I.COFOROV, S.B.iZZOTLI, EX.NAGIYEVA
XULASO
TI1-Sb sistemlorinin faza tarazlig1 ve termodinamik xiisusiyyatlori DTA, RFA metodlar
vo EHQ 6l¢mo iisulundan istifado etmoklo miioyyon edilmisdir. EHQ &lgmolorinin molumatla-
ria asasan, arintilordaki talliumun nisbi molyar funksiyalari, amalogalmanin standart termodi-
namik funksiyalari, homginin T13Sb vo y intermetalik fazalarin standart entropiyalar1 hesab-

lanmigdir.

Acar sozlar: termodinamika, EHQ, arinti, tallium, stibium, T1-Sb sistemlori



THERMODYNAMIC PROPERTIES
OF INTERMEDIATE PHASES IN THE SYSTEM TI-Sb

Y.LJAFAROYV, S.B.IZZETLI, E.X.NAQIEVA
SUMMARY
The phase equilibria and thermodynamic properties of the TI-Sb system have been
studied by DTA, X-ray analysis and electromotive force measurements of concentration chains
relative to the thallium electrodes. The relative partial molar functions of thallium in alloys, the
standard thermodynamic functions of formation and the standard entropies of the T13Sb and y

intermetallic phases have been calculated using the EMF measurement results.

Key words: thermodynamics, EMF, alloy, thallium, antimony, TI-Sb systems
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OCOBEHHOCTH o-TAJIOI'EHCOJAEP/KAIIIUX _
POCPOPUINPOBAHHBIX KAPBOHUJIbBHbBIX COEJNMHEHUHN
B PEAKIIUAX C HYKVIEO®UJIBbHBIMHU PEA'EHTAMM

'2.AJINTAXBEPJJUEBA
I'anoxcunckuil 2ocyoapcmeenHslili yHugepcumem
gulnar.allahverdiyeva.2019@mail.ru

B nacmoswem coobwenuu, Komopwiii HOCum YacmuuHo 0030pHbII Xapakmep, pac-
CMAMPUBACINCA XUMUSL 2ATIO2EH COOEPHCAWUX 0-POCPHOPUTL-HBIX KAPOOHUTLHBIX COCOUHEHUIL ¢
O-, N-, P- u oonospemenno N, N-, P- u S- coodepowcawumu nyknreogpuionvivu peacenmanmiu.
Ocobo credyem ommemumy, Ymo 6 AUMEPAMype UMeemcsi MHONCECMBO CcoobujeHutl u 0o-
30p06, noceaujennvix pocghopurkapbonunbbim coeounenuam. OOHaxo ozpanuuensl ceedenus
0 cunmese u NPesPaueHUAX 2AN02EHCOOEPHCAUWUX KAPOOHUTLHBIX COCOUHEHU].

KaroueBble ciioBa: tpuxiopanruapui, GpocoHkapOOHOBBIE KHMCIIOTHI, aliialb, XJIO-
paJib, EHaMHH, TUXJIOPAHTUAPUH

[Tocnennue necarwieTusi, pa3padOTaHbl psia MpErnapaTUBHBIX METOIOB
CHUHTE3a 0-XJIOp-, O,0-AUXJIOPPOCPOHYKCYCHOTO anmbaeruaoB [1-4], Tpuxio-
PaHTUAPHUIOB MOHO- U AUXJIOp(HocHOHKApOOHOBBIX KHUCIOT [5-7], KOTOpBIE
CJIeJlyeT paccMaTpUBaTh KakK KIIOYEBBIMU COCAMHEHUSIMH B CHHTE3€ BCEX TH-
OB MpOu3BOJHBIX (hochoHkapOOHOBBIX KUCTIOT. C Apyrod CTOpPOHBI, Takue
KJIACChl COETMHEHUI SIBIAIOTCS MOAXOIAIIMMHI 00beKTaMH ISl perieHus (yH-
JTAMEHTAJIBHBIX TEOPETHUECKUX U MPAKTHUECKUX MTPOOIIEM.

[Ipy MOBEPXHOCTHOM PACCMOTPEHUU HMEETCS OMPEEICHHOE CXOJCTBO
Mexay hocopunbHON B KapOoHMIEHON Tpynmamu. O0e Tpynmnsl CHIIBHO TO-
nspusosanbl (C=0 < C'—0; P=0<P "—0") u 061a1a10T 3/IEKTPOHO-AKIIET-
TOPHBIMH CBOWMCTBAaMHU B pe3yJIbTaTe KOTOPOTO BOJOPOIHBIC AaTOMBI METH-
JICHOBOT'O 3BEHA B (-ITOJIOKEHUH MPUOOPETAIOT BBICOKYIO MOABHKHOCTD. Takast
MOJBI)KHOCTD XapaKTepHa U JIJIsl aTOMOB TaJOreHa B 0-IIOJIOKECHHH.

OpnHako, UMEIOTCSI CYIIECTBEHHbIE pa3nuuusi Mexay (ochopuiabHOU U
KapOOHWIBHOHM TpynmnaMu. B mepByro odepenp cieayeT OTMETHTh pa3iinune B
ruOpuan3alii U TPUPOJE IIEKTPOHHOTO 3(dexTa ITHX Tpymnm. YKazaHHBIE
pasIHuns, a HMEHHO ILIOCKOE CTPOCHHE KAapOOHMIBHON TPYIIbI (Sp°- rHOpH-
JIU3aIMs) ¥ TETPadApuuecKoe cTpoeHue GocHOpUILHOMN TpynIbl (Sp -ruOpuIn-
3amus), MPOSIBIICHHE OJHOBPEMEHHO WHAYKIIMOHHOTO M Me3oMepHOro 3¢ddek-
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TOB B Ciy4ae KapOOHWJIBHOW Tpynmbl, a st (GOCOpPHIBHON TPYIIBI TOJIBKO
MHAYKIIMOHHOTO 3((deKTa onpenenstoT X0l U HalpaBIeHUs MHOTMX XMUMHYe-
CKHUX MPEBPAIICHUI HE TOIBKO y ATUX TPYIIL, HO U Y UX 3aMECTUTEIIAX .

[Tnockoe crpoeHre KapOOHMIIBHOM TpyMIbl AaéT OCHOBaHHUE IMPENIOJIo-
KHUTh, YTO YIIEpOa KapOOHWIBHOW Tpynmbl Oojiee JOCTYNEH K BO3ACHCTBUIO
HYKJICO(DUIBHOTO peareHTa, 4eM Terpasapudeckuii arom ¢ocdopa. Buaumo n
M0 STOW MPUYMHE MHOTHE PEaKIuH 3aMemeHust B GochHOpHUIMPOBAHHBIX Kap-
OOHMWJIBHBIX COCTUHEHUSAX MMPOTEKAET CEJIEKTUBHO Y KAPOOHMIIBHOTO YIIIEpOAa.

Panee cumranoce, uto ¢ocdopunbHas rpyrmmna HHepTHA, OJHAKO MHOTO-
YHCJICHHbIE XUMUUYECKUE MPEBPAIICHUs ¢ ydacTueM (pochopuiib-HON TpYIIIILL,
3a MOCJEeAHUE TO/Ibl, TOKA3bIBAIOT U HyKJIeo(duibHbIe cBolicTBa P = O.

CuHTe3 ¥ NpeBpalleHNs rajJoreHco1epKamux
dbochopniupoBaHHBIX AJIBAETHI0B
BriepBeie cuHTE3 0-XJI0P-0-PocHOpHITYKCYCHOTO allbaeruia ObUT TOy-
yeH Kabaunnkom M.H. u cotp. myrem QochopunupoBanust xmopmeTuiadoc-
¢donaTa >3THIIHOPMHUATOM B IPUCYTCTBUU METAILUTUYECKOTO HAaTpus [8].

RO_ RO
NP_CH,Cl + Na + HCOOEt —»  >P—CH

ol oL

M3-3a HU3KOIO BBIXO/A LIEJIEBOr0 MPOAYKTA U TEXHOJIOTMYECKOH CII0XK-
HOCTH TIpOIIecca 3TOT METO/] He HAIIO IIMPOKOTO MPUMEHEHHS B CHHTE3€ yKa-
3aHHOTO AJIbJETUA.

[TpenapatuBHO OoJiee yTOOHBIM METOJIOM CHHTE3a MOHOTAIOTEH-(Pocho-
PUJIMPOBAHHBIX aJbJETHIOB CJIEIyeT CUMTAaTh IaJOre€HUPOBaHUE [-aJIKOKCH-
BUHWI(HOCPOHATOB C JATBHEUIIMM THUAPOIU3OM TPOIYKTOB XJIOPUPOBAHUS
NPy KOMHATHOU TemnepaType [9]

RO\ .c, RO

P—_CH=CHOR — \P—CH C//

Ro/g 2. H20 RO g J: \H
|

dochopunupoBanabie  THAPOGOCHOHATHI pearupys € MOJICKYJISIPHBIM
XJIOpoM Ha cBeTy npu Temmeparype 40-60° B mpucyrcrun CaCOs 06pasyror
bocPOoHTUXITOPYKCYCHBIN anbz[emz[ [9]

RO
Cl, h
\P—CHZCH2OH LA \P—CClg__C//
RO g CaCO;, RO g H

ITo3>xe ObLT pa3paboTaH yaOOHBIH METOJI CHHTE3a MOHO- M JTUXJIOP-(oc-
(OHYKCYCHOTO aJIbJIETU/IOB ITyTEM XJIOPUPOBaHHS (POCPOHYKCYCHOTO alIbJeTH-
Jla MOJIEKYJIIPHBIM XJIOPOM IpH CUIIbHOM oxJjaxjaeHuu (-10 — 0 0C) B MHEPT-
HoM pactBoputene (CCly) [1-2, 4]
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RO RO

o 0 0 o RO o

Spocny,e? 10200 TN oy RS L Np_co, /)
—CCl,_

RO” g SHOcay RO” g él Ng o ca RO” g NH

ABTOpBI [1] TIpe IOk aIbTEPHATUBHBIM METOJ CHUHTE3a MOHOXJIOP-
dochoHyKCyCHOTO aipaeruia U3 TUAIKHIOBBIX 3(PHPOB 0O-XJIOP-fB-aJIKOKCH-
BUHII()OCHOHOHN KUCTOTHI TTO CXEME

HZO, H + RO O
™~ P——C=CHOR —_— \P—CHC/

R0~ g ‘Ll rR0” g él SH

CuHTe3npoBaHHBIE MOHOXJIOP(POCHOHYKCYCHBIC abJCTHIBI CYIIECTBY-
10T B eHONIbHOM (hopme B komuecTBe 43% [3].

CuHre3bl HA 0CHOBE (POCHPOHMOHOXJIOP- M TUXJIOPYKCYCHBIX AJIb/IeTH/10B

DocHOHINXTOPYKCYCHBIA aNBAETH/, 10 CTPYKTYPHBIM OCOOCHHOCTSM,
CJIeZIyeT paccMaTpuBaTh Kak (pocHOpHBIN aHAIOT XJIOpalis U MOITOMY B TEOpe-
TUYECKOM M TMPAKTHYECKOM acIleKTe IJIi XMMHUKOB-CHUHTETUKOB TPEICTaBIISII
UHTEPEC U3YUUTh CBOMCTBA (POCHOHIUXIOPYKCYCHOTO allbJICTH/Ia B COTIOCTAB-
JIECHHH CO CBOMCTBAMU XJIOPAJIs.

AHAJIOTUYHO XJIOpaIto, POCHOHMOHOXIIOP- U JAUXJIOPYKCYCHBIA albJe-
rug Berymaer ¢ Qochutammu B peaknmio llepkoBa naBast B-(aMaikokcH-
docdaro)Bunundocdanars [10].

(0)
\P—CCIC//O + (RPO)P — RO\P_C=CH— P(OR>
RO g | SH RO | OF(OR 2
Rl g Rl

R!=alk; H; Cl
Peakiusi BbIIe yKa3aHHBIX TaJOMJAIBIACTUAOB ¢ TpUpeHHIPOoCcHUHOM
NPOTEKAeT 10 MHOMY MEXaHM3MY, I/ie JomycKaercst mo aHanoruu [11] obpaso-
BaHNE MOHHOM Maphl ¢ JaJIbHEHIIINM pacnagaoM Ha OKUCh Tpudenmidochuna u
o, B-muxsopsuHuIGochoHaToB [12]
RO 0
\P—CC'Z—C// + PPhy —» [ppp;Cll" (RO)P—C=CH—O —»
RO g \H
1

(RO),P—C=CH—OPPh; —> (RO)P—C=CH * O=PPh;

b Lo d b4l

[anouaconepxkamme (HocHOpPUIUPOBAHHBIC aTbACTHIBI B OTCYTCTBHU
KaTaJnu3aTOPOB MPUCOCTUHSIOT JUATKUIPOCPUTE 00pasyst dhochopruimpoBan-
HbIE MTPOU3BOAHBIC XJlopaiis [10]
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o)
RO 0 RO

N _ / 1 40 N H ||

RO/E CC'Z'C/\H FRORT - — RO/E—CC'2—C—P(0R1>2

H
®docHoHTUXITOPYKCYCHBIN albJCTH HA XOJIOLY MPUCOCTUHSET CITUPTHI

00pa3ys moJyaleTay BHJIe T'yCTOr0 CUpOIIa AajibHei mas o0paboTka KOTOporo

SOCI; Ha X010y B MPUCYTCTBUU TPETHYHOTO aMUHA TIPHUBOIUT K 3aMEIICHHIO

THJIPOKCHIIHOM TPYIIIBI HAa XJIOP ¢ 00pa30-BaHUEM 0, 0., - TPUXIIOpP-B-ITOKCH-

stundocdonara, a aIUPOBAHUEM TAHHOTO MOJyalleTaus MOJIyYeH allu-

nans[10]
RO

SOCL
0 : O>P_CC|2_IC{_OW
RO\ c// RIOH RO\ . R g él
P—CCl,— P—CCly—C—0OR' — 0
s N ~RO” RO
RO g H R g
é)H CH,COCl \p cCl g OHCH
e - 2—L— 3

RO” ) .

HOII HeﬁCTBHeM CIIMPTOBBIX PACTBOPOB BHBICOKOOCHOBHBIX aMWHOB HJIU
menour GocHOHINXIOPYKCYCHBIE aJbJETUIBI MOJIBEPratoTcs raaoGopMHOMY
pacnany o cesa3u C,—Cgc obpasoBanuem auxiaop-dochonaros [10]

B reteporeHHbIX yCIOBUSX YKa3aHHBIC ajlbJICTH/Ibl pacnagarTces mo P—C
CBSI3U C 00pazoBaHHEM TpUAITKHI(POCHATOB U SHONATA HATPHS

EtOH + NaOH N
— P—CHCl,
~
RO /O HND RO g
\P—CCIZ_C/ —
RO7Y H RO
RI
| RONe Np_OR! + CCl,=CHONa
Ro/g

dochopunupoBaHHbIE MOHOTAJIOTEHANBIETH/IBI JIETKO BCTYMAIOT B KOH-
JIHCAIIUIO C TIEPBUYHBIMH M BTOPUYHBIMU aMUHAMH HCKJIIOUUTEIBHO MO Kap-
OOHMJILHOM Tpymre 1aBasi eHaMuHbI [12-13]

0] NR,!

RO R! RO 2
>P—CH—C/< N —— >P—C:C/\
RO 1

8 ¢ H R ROZH H

AMUJBI KapOOHOBBIX KHUCIOT C JUTANOTeHANbICTHAaMU 00pa3yloT MOIy-
aMUJIbI, KOTOPBIE SIBJISIFOTCS CTa0WIBHBIMU [ 14].

Boccranosnenue GpochopunanxaiopykCyCHOTO anberuaa altoMo-TUAPU-
JIOM JIUTUSL 00pa3yloTCsl COOTBETCTBYIOLIUE JUXJIOPTUIPHH, 2,2-TUXIOPITAHOI
U aUanKuiahochoprcThie KUCIOTHI [15]
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RO 0,. RO RO

N - LiAlH, LiAlH,

P—CCl,_( < — >  “P_CCl;CH,0H —» \P OH + HCCl,— CH,0H
R g H R g RO g

[Tocnennue pecATUIETHS TPOBOIMUIUCH CUCTEMATHUECKUE UCCIICIOBAHUS
M0 M3YYCHHIO PEaKIMU HOBBIX MpEACTaBHUTENEH o-ranou-hochopunnpoBan-
HBIX QJIBJIETHIOB C P-comepxammuMu HYKJICO(UIb-HBIMH pPEarcHTaMu B pe-
3yJlbTaTe KOTOPBIX ObUTH MOTydeHBI THO(HOCHOPHBIC TPOAYKTHI [16].

Ha ocHoBe ¢ochopriizamMenieHHbIX 0-XJIOPYKCYCHBIX allbJIETHIOB C PO-
JAHUIOM Kajusi ObLITM CUHTE3UPOBAHbI B IUTEPAType HEU3BECTHbIC THOLMAHA-
TOAJIBJAECTUBI KOTOPHIE SIBUJIMCh OCHOBOM B CHHTE3€ CaMbIX Pa3HOOOpPa3HBIX
KJIACCOB M THIIOB 3JIEMEHTOOPTaHUYECKUX coeTuHeHuM [16-17]

RO X 0 RO
~ / KSCN N /
ROZH L, H ROZY Loy TH

OKCHMBI, TOJTy4YEHHbIE Ha OCHOBE YKAa3aHHBIX aJIbJIETH/IOB C a3U0M HaT-
pusl B IMOKCaHe, MpeBpamiaiTcs B GpochopunupoBansblil 1,2,5-0kcaana3onun
[18]

P_é_ //HZNOH HCl \P_ih_CH NOH ﬂ»
I )
Ph 9

—>RO\P—é—CH=NOH —_ 0 U NH
Ro/g 1113 N R N No

Ph/ \CEI\{

HeoOpruno Benmet ceds a-xmophochopuabHbIiA adbAeTH]T C THAPA3UHAMH
B pe3yibTaTe KOTOPOro oOpasyercs: 03a30HbI [19]
0

o
(0]
RO ANHNH, RO u ANHNH, RO
\P—(E—C// 2 N S /X 2 \LI N—NHAr
RO7Y L K RO Ro” N/
¢’ RC=N_NHPh RC=N_NHPh

[TpoBoMIKMCh HANIPABICHHBIC UCCIICIOBAHUS 110 U3YUYCHHUIO PEAKIIUH MO-
HOXJIO0pdochoprmmpoBaHHbIX anbaeruioB ¢ N,O- u N,S-Hykieo-GpuisHbIME
peareHTaMu (0-ITMPUI0H, AMUHOCITUPTHI, THOAMUIBI U T.11.). [IpogykTamu 3Tux
NPEBpAICHUH SBUINCH Pa3IMYHbIE TUIBI KUCIOPOI-a30T, CEpa-a30T COAeprKa-
e rereponukibl [20].

Peaknueli n301MaHATOB KUCJIOT TPEXBAICHTHOTO (ocdopa ¢ IUITHIIO-
BbIM 3(hupom AuxI0p(HochOHYKCYCHOTO alibJIeTHIa MOJTyYeH TIEPBBINA MPEICTa-
Butenb 1,3,4-okcazadochonnH-3-0HOB-5 ¢ IK30IUKIU-9eCKHM (HOCHOpPHBIM
dbparmerToMm [21]
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69 m.1.

_\N

RO @ (RO)2 14 C:O
R g \H C/
Cl,C—
O//P(OEt)z
VC_N 1375 em™! 31P 9.6 M.
VC:O 1780 cm’! 3Jpp 20 '

W3 BBILLIE U3JI0)KEHHOTO OYEBUICH IIUPOKUE CUHTETHYECKUE BO3ZMOXKHOC-
TH MOHOXJIOP- ¥ TUXJIOP(POCHOHYKCYCHBIX allbJECTHIOB B OPraHMYECKOM CHH-
Tese.

DocPhopuIHPOBAHHBbIE MOHO- H IMXJIOPKAPOOHOBBIE KHCJIOThHI
U UX IPOU3BOIHbIE
Cunte3 pochoHKapOOHOBBIX KHUCIOT, COAEPKAIIUX (-aTOMBI XJIOpa, OC-
HOBaH Ha TaJIOTEHUPOBAHUU COOTBETCTYIONIUX KHCIIOT MO aKTUBHOW METHIIE-
HOBOM TpyIIIe MOJEKYISIPHBIM XJIOpoM WK 1ByMst MoJisimu SO,Cl, [22-24].
R

0 0 RO
N 280,Cl, 0
/P—CHz—C< W \P—CCI2\C/
RO OR™ RO/g \OR

besycnoBHO, mpueMIeMbIM METOJOM CHHTE3a TakuX GochoHaTOB cieqy-
€T CUUTATh PEAKIMIO AJKOTO0JIM3a COOTBETCTBYIONIUX TPHUXJIOP-AHTUIPUIIOB.
OpHako, CHHTE3 TPUXJIOPAHTUAPUIIOB (HOCHOHKAPOOHOBBIX KHCIOT /10 HElaB-
HErO BPEMCHH Takke ObUT MpoOJieMaTHYHON. BriepBbie TPUXIIOpAHTHIPHIBI
bocPoHKapOOHOBBIX KHCIIOT MOJIYYEHBI peakiuel naTuxaopuctoro gocdopa ¢
MaJIOHOBBIMHU dupamu [25].

OpuruHaibHble METOJBI CHHTE3a TPUXJIOPAHTUAPUAOB (ochoH-KapOo-
HOBBIX KUCJIOT TpeyioxkeH JlymeHnko ¢ cotp. [26], dochopunmpoBaHbiM ITOK-
cuaneruiiena PCI monyden B-xnop-p-ankokcuBuHuI-PpochoHaT, KOTOPHIN Npu
TEPMUYECKOM BO3JCHCTBUU PACMAACTCs HA TPUXJIOpAaHTUAPUA (PochoHyKCyC-
HOM KHCIIOTBI

(0) Cl (0)

pCl; + CH= cocyH, 3%, OSB C= C—OE! A»CI\H_C C/Cl
c1’ a4 O
Pa3zpaGoran B mpenapaTHBHOM OTHOIIEHHH YHAOOHBIH METOJA CHHTE3a
TPUXJIOPAHTHIPUAOB 3aMelIeHHbIX (ochoH- U THOPOCHOHKAPOOHOBBIX KHC-
70T myTeM (HocHOPHUIMPOBAHNUS AKUIIAIIETATOB U Y-OyTHPOJIAKTOHA TSTUXJIIO-
pucteiM ocdopom [5-7]. Hapsiay ¢ TpUXIOpaHTHIPUIOM TaKkKe 00pa3yroTCs
TUXJIOPAHTHAPHUIBL  B-XT0p-P-anKOKCUBUHMI(POCHOHATH, KOTOPBIX CIEAyeT
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paccMaTpuBaTh Kak (hocopopraHMUECKHE COCTUHEHHS CO CKPBITOM KapOo-
HUJIBHOW TpyMIOHN.
0

X

X
3PCl; o) cl c
RHZC—H—OR] —> | xommeke —2> CI\H—C:C/ + CI\B—é—C<
ms | “NOR! a X0
0
0 cl
Clzl!’| 0 ¢
3PCI, S0, — al)_d P
—_— KOMIIJIEKC —_— + - _C\
HC S c’ é 0
4 H,CH,Cl
2

[MonpobHOE M3yUueHHe rpaHul] MPUMEHUMOCTH TaHHON PEeaKIMy MoKa3a-
JI0, 4TO B 3aBUCHUMOCTH OT MPHUPOIBI 3aMECTUTENICH B aJKUILHOM U allUJIbHOM
(¢parMeHTax peakuus MOKET UJITU IO TPEM BO3MOXKHBIM HampasiieHueM [27].

CuHTe3upoBaHHBIE TAKUM 00pa30M 3aMelleHHbIe BUHII(OCHOHATHI MO/
neiictBuem snektpodunsHbix pearentoB (HCI, Cl,, NO u 1.1.) nerko npepa-
IIAI0TCS B COCIMHEHUS ¢ KapOOHUIBHOM IPYIIION B O-MOJI0KEeHHH [28]

- (6] N=0O
c-N=0 CLB_c_¢_oFt
R=CH,” Cl”7
H
ﬁ . E cl
o HeL170° Clog b s
HCI, 150° Cl\t;_é_c/Cl > J: =0
0 Y y=c1 Cl” >|( \0 1(U) Cl H,CH,CI
CIsp_c=¢_or — o o 2 \(/:o_
Cl | HOH
X | 1O Ol ¢ 0C
x=y=cl  Cl’ &1 “NOR cl,, 0° Clip_¢_cg
a1 CCL, > cr =0
L Cl B é_C /Cl H,CH,CI
X=Y Cl/ &1 \O

CuHTe3 HAa OCHOBE TPUXJOPAHTUAPH/IOB
MOHO- ¥ 1MXJI0PGocPOoHKAPOOHOBBIX KHCJIOT

PaccmaTpuBasi cTpoeHue TPHUXJIOPAHTUAPUIOB MOHO- U AUXJIOp-Goc-
(POHOBBIX KUCJIOT CJIEAYET OTMETUTh HaJIMUUE TPEX PEAKIUOHHBIX LIEHTPOB Ha
aTomax ¢ocdopa u kKapOOHUIBHOTO yriaepoa (SPKO BbIPaKEHHBIE KUCIOTHBIE
LIEHTPbI) U 0-yriaepoaHoro aroMa. Ha npumepe ajnkoroiansa TpUXJIOPaHTHIPH-
0B (OCPOHIUXITOPYKCYCHBIX KHCIOT TOKa3aHO BBICOKAas CTENEeHb H30Hpa-
TEJIbHOCTU TEUEHUS 3TUX MPOIIECCOB.

B pabote [29] sTOT mpoliecc MoKa3aHo, YTO PeaKIMsl yKa3aHHOTO TPH-
XJIOpaHTHApPHIa ¢ 1 MoeM MeTaHoma mpu Temmeparype -15+-20°C mporekaer
MEePBOHAYAILHO C 3aMEIlIEHUEM aToMa XJiopa MpH KapOOHWIBHOI Tpyrie ¢ 00-
pazoBanuem P,P-mpuxnop-anrunpuna metuiioBoro >¢upa Gpochon MOHO- U M-
XJIOPYKCYCHOU KucaoThl. [locnenyronme nopuuu crnupra 3aTpayuBarOTCs Ha
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3aMeIeHre aTOMOB XJiopa mpu docdope aaBas moiaHbe d3¢upsl Gochorkapobo-

HOBBIX KHCJOT [29].
0 cl 0 cl meco O Cl
cl B é_ Cl CH;OH, s¢mp cl B é_ OCH3 2CH;0H 3 \H (l;_ OCH3

o N0 -15— 20 ¢ L X0 oo X0

Hanpasiienue peakinuu TPUXJIOPAHTUIAPUIOB ¢ (DEHONIAMHU OTIPEeIIIeTCs
KucIoTHOCTBIO (eroma [30-31]. TIpu ymepenusix Temmeparypax (10+15°C)
peakiys MPOTEKaeT 1Mo KapOOHMIIBHOM TpyIie, 3aMelIeHue XJI0poB mpu (oc-
dope Ha (HEHOKCUTPYIIBI HE MPOUCXOIUT. [Ipy MCTIOIB30BaHUM B 3TOUM peak-
nuu OoJiee KHUCIbIX (PeHosoB (XIopdeHos0B, HUTPO(HEHOIOB) HAOIIOIACTCS
pacnan cBs3u P—C ¢ oOpa3oBanueM M-XJ0pheHUIOBOTO dPupa AUXIOPYKCYC-
HOM KUCTIOTBHI.

o cl o ¢l
¢l ﬂ o c/ %@Cl Bdcg OC6H4'X+ n-XC,H,0-C—CClLH
b b
X =H 78%:Cl 15% 68%

Mcnonb3oBaHue B peakUMsIX alKorojausa 0oiiee KUCIbIX CIUPTOB (aJLIH-
JOBBIH, Tpomaprunossrii) mpu -10+-15°C Takke MOATBEPKIACT BBIIIE MPHBE-
JIeHHyIo cxeMy. [Ipu 3Tol TemmnepaType 3amMemaeTcsi TOIBKO XJIOp Ipu Kapoo-
HWIBHOM YTJIEpO/JIe

0 Cl 0cl o
ROH, >¢up
ca b Cl.
» ¢ c RTRET Cl/ﬂ_é_&OR
b, tn,

R - CH,CH=CH, (?); CH,C=CH ()

Taxas e 1ocIe10BaTeIbHOCTh 3aMEIEHHsI XJIOPOB HAOMI0aeTcs U IpU
peakuuy TPUXJIOPAHTUAPUA0B ¢ peakTuBoM I punbsipa [30]

0
al 0« EtMgBr Cl ﬂ il /Cz 5 2C,HsMoBr \O i C2H5
ii bcl ——> e e N e
b, ° ¢

Peakuust xJ10paHruApuaOB KapOOHOBBIX KUCIOT ¢ (hochuTamMu IUPOKO
UCTIONIB3YIOTCSL B cHHTE3e anmiidoconaror [32]. B mocnencTBum ObUIO TIOKa-
3aHO, YTO MJACHTUYHAS PEaKIUs C XJIOPAHTUAPUIOM TPUXIIOP-YKCYCHOM KHUCIIO-
THI TIPOTEKAET COBEPUICHHO MO MHOMY MEXaHM3MY, 00pa3ysi MpOAYKT ¢ (oc-
daTHOIi cTpykTypoii [33].

IIpencrasisn TEOPETUUECKUN U IPAKTUYECKUA MHTEPEC U3YUECHHUE peaK-
[UU TPUXIIOPAHTUIIPHUIOB 0-(HOCHOH-0-XITOPKAPOOHOBBIX KUCIOT, KOTOPBIH IO
CBOMM HEKOTOPBIM OCOOEHHOCTSIM OJIM30K K XJIOp-aHTUIPULY TPUXJIOPYKCYC-
HOM KUCHOTHI, ¢ TpudTHI(ochuToM. Peakius nporekaetr oueHb 3pGHEKTUBHO B
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Tonyoune mpu Temmeparype 50-60 °C ¢ o6pasoBaHHEM AMXIOpAHTHAPHAA [-
xjop-PB-audTokcudocharoBurmI-HOCHOHOBOI KUCTOTHI.

0 c 0
al Cl  pOEt); (I lj P
~ B— J? —C < —_— ; —C=C ~
1’ IL X0 Tomyon Cl ]L OP(OEt)2

OpHUM W3 MPOJYKTOB pacraja B BOJHON (asze MOTyd4eHHOTO TUXJIOpaH-
rugpuaa ssisercs GochopHas KHCIOTa, YTO AOHNOIHUTENBHO MOATBEPKAAET
docdaTtHyIO CTPYKTYDY.

Peakiusi nuHKanerata ¢ TPUXJIOPAHTMIPUIOM MJIET TaKxke H30Upa-
TEJIbHO, 110 KAPOOHUIBHOMY YIJIEPOJY, IPUBOS K COOTBETCTBYIOLIEMY aHTH/I-

puay KHUCJIOT I10 CXEMCE!:
O
0 cl 0 ¢

cp é_C/O—H—CH3
by o

B pa6ore [34] Obuto TOKa3aHO, uTO KOHJAEHcalus (ochoHareTaToB ¢
MOYEBUHON B MPHCYTCTBUU AJIKOTOJIATOB B aOCOJIOTHOM 3TaHOJE MaeT (hoc-
(boHOapOUTYpaTHl U MPENTIOKIIN YIOOHBIN MPETapaTuBHbIA CIIOCO0 MOTyde-
HUS TIOCJICTHUX PEaKIMEH TPUXIJIOPAHTUAPHIOB (HocHOH-KApOOHOBBIX KHUCIOT
¢ OMIEeHTaTHBIMU peareHTaMu (MOYEBHHA, THOMOYEBUHA) KaK B MPUCYTCTBUU
TPETUYHBIX AMHHOB, TaK U B €€ OTCYTCTBUH.

Peakiust TpuxiopaHruapuaa ¢ MOYEBHHON B 3(pupe B MPHUCYTCTBUU TTH-
pUIIMHA C JajbHEUIIeH 00paOdOTKOM MOIydeHHONH CMECH METaHOJIOM ITPHUBOIUT
K 00pazoBaHuio ABYX Gochop comepxammx FGTGpOIII/IKJIOB

Cl 1)
cl ﬂ t—c + Zn(0COCH; —>

+ ZnCl
b, 2
Hy

CH,

CH,
(0]
a u 0 leNCONHz 2. 2CH,0H HyC O\H/i\( \[IL
~ 1 HN + 0{ ﬂl_COZCH3
1

c” Cl rmpm[nH

IIpyn B3aMMOAEUCTBUU TPUXJIOPAHTHUAPUIA C TI/IOMO‘IGBI/IHOfI B XJIOPO-
dbopme B OTCYTCTBMM NMUPHIMHA NMPUBOJUT K OOpa30BaHUIO THOYPHUOHHEBOM
COJIH.

CH,

o S
0 5 |
c1\g + al
1 H,N NH, 2
a”
cl . HCI

[IpoBeneHne JaHHOM peakMy B MPUCYTCTBUU MUPUINHA, C naaneﬁmeﬁ
00pabOTKOI CMECH METaHOJIOM, NMPUBOJUT K OOpPa30BAHUIO JIBYX NMPOJIYKTOB:
[UKJIMYECKON ¥ OTKPBITON CTPYKTYPHI.
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i, ) CH,
s
0 ) 0
a 04 )j\ e CHLOH (HC])
TSP H,N NH, N
Cl/ Cl T
H
H,C
0
s\hL CH, o Ppr—Co:cH
L NN COCH; + p
P _F SCH,
N 1 07 HN
H H

B pab6ore [35] mokaszaHo, 4TO aJKOTOJIM3 U MHOKECTBO APYTHX PEaKIIHMA
HYKICO(DUIBHOTO 3aMEIICHUs] C y4acTHEM TPUXJIOPAHTUAPUAOB (hocoHKap-
OOHOBBIX KHCJIOT MPOBOAUIUCH B 3QUpe B MPUCYTCTBUM NupuanHa. g yaa-
JICHUS! BbIMABIIEH COJIM MUPUIMHA PEAKIIMOHHYIO CMECh 00pabaThIBaIu BOJIOM.
W3 BonmHO# (ha3pl MpH ATUTENBHOM BBIACPKUBAHUU BBHINAAIOT MPO3pauHbIe
MOHOKPHUCTAJIJIbl, KOTOPBIE 110 JAHHBIM PEHTIeHCTpYKTypHOro aHanusa (PCA)
u SIMP 'H u °C MIPEACTABIISIET COOO0M COJIb auMepa o-XJ0phochOHITPOITHO-
HOBOM KHMCJIOTBI C IByMsI MOJISIMU IIUPUMHA

Buaumo, mpoayKThl 3aMENIeHHs WU K€ HEMpPOpearupoBaBLIMM TPUXJIO-
paHruapul B BOAHOHN (hase TUAPOIM3YACHh AAeT O-MEeTHI-0-XJIop-PpochoHyK-
CYCHYIO KUCJIOTY, KOTOPBII TUMEPU3YETCsl U C MUPUAUHOM 00pa3yeT CoJlb.

DKCIepUMEHTAILHO 3TO CYXKJEGHHE HalUIO CBOE MOATBepxaAcHue. M3
CMeCH TPUXJIOPAHTHAPHIA U NMUPUAMHA B BOAHOH (aze B Teuenue 10 cyTox
BBINA/IAI0OT KPUCTAUIBI COEAMHEHHUS O-METUI-0-XJIOP-(hOCHOHYKCYCHYIO KH-
CIIOTY.
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a-HALOGENSAXLAYAN FOSFORIL KARBONILLi BIRLOSMOLORIN
NUKLEOFIL REAGENTLORI iLO REAKSIYASININ XUSUSIYYOTLORI

G.E.ALLAHVERDIYEVA
XULASO
Mogqala gismon icmal xarakterlidir vo halogensaxlayan, tokibindo O-, N-, P- vo eyni
zamanda N,N-, P-, S- saxlayan a-fosforil karbonilli birlosmalorin nukleofil reagentlori ilo kim-
yast verilmisdir. Odabiyyatda fosforil karbonilli birlosmoalora ¢oxlu molumatlar nasr olunub.
Halogen saxlayan karbonilli birlosmalarin sintezina va cevrilmalarine aid malumatlar mohdud-
dur.
Acar sozlar: trixloranhidrid, fosfonkarbonili tursu, xloral, enamin
FEATURES OF 0-HALOGEN-CONTAINING PHOSPHORYLATED CARBONYL
COMPOUNDS IN REACTIONS WITH NUCLEOPHILIC REAGENTS
G.E.ALLAXVERDIYEVA
SUMMARY
In the present report, which is partly an overview, we consider the chemistry of
halogen-containing a-phosphoryl carbonyl compounds with O-, N-, P- and simultaneously N,
N-, P- and S-containing nucleophilic reagents. It should be especially noted that in the
literature there are many reports and reviews devoted to the phosphoryl-carbonyl compounds.
However, information on the synthesis and transformations of halogenated carbonyl

compounds is limited.

Keywords: trixloranhidride, fosfoncarbone acid, acilal, xlorale, enamin.
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Muixtalif un nimunalarindan izolo edilmis 54 bakteriya stamlarimdan Fusarium cul-
morum 302 staminin inkisafina longidici tasir gostaran Lactobasillus cinsina aid 9 siid tursusu
bakteriyalart stami ayrilmis va tadgqiq edilmigdir. Miiayyon edilmisdir ki, bu gida mahsul-
larindan izolo edilmis homin stamlar passiv stanmin inkisafini miixtolif daracadsa langidir.
Homin stamlarin taksonomik va antifungal xassalorinin tadqgiqi davam etdirilir.

Acgar sozlor: Un niimunolori, laktobasillor, Fusarium culmorum 302, antifunqal
aktivlik

Cagdas dovriimiizdo insanlarin tohliikasiz qida mohsullart ilo tomin
edilmosi problemi aktual olaraq qalmaqdadir. Qida mohsullarinin patogen vo
sorti patogen mikroorqanizmlorlo - bakteriya vo gdboloklorlo ¢irklonmasinin
garsisinin alinmasi hamin problemin hollinds 6nomli yer tutur. Belo ki, homin
todbirlor hom istehlaksilarin saglamliginin qorunmasinda, ham do mohsullarin
uzun miiddot saxlanilmasinda 6z téhfasini verir [2, 6].

Aspergillus flavus, Aspergillus nomius vo s. novlarine aid olan kif go-
boloklori AFB1 vo AFM1 kimi aflotoksinlor sintez edirlor. Bu toksinlor kon-
serogen tosiro malik olduglarindan fermentlosdirilmis mohsullarin torkibino
daxil olarkon konsument orqanizm iigiin ¢ox tohliikoli olurlar. Todgiqatlar
gostormisdir ki, stid tursusu bakteriyalari homin toksinlorin molekullar1 ilo
birloso vo onlar1 6z sothinds saxlaya bilirlor. Stid tursusu bakteriyalarinin bu
xassasing gora onlardan adsorbiya yolu ilo siid mohsullarinin aflotoksinlordon
tomizlonmasindos genis istifads perspektivlori yaranmisdir [7].

Aspergillus cinsina aid oksar novlor insanlarda aspergilloz xastoliyi ya-
radir. Penicillium gobaloklori penisill tursusu, verrukozidin vo bir sira ney-
rotoksiki glikopeptidlor ifraz etmoklos istehlak¢ilarin hoyatina manfi tosir edirlor
[3, 5, 7]. Fusarium cinsli gobaloklor Taxillar fasilosine aid donli bitkilorin ko-
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kiinds va donlarinds ¢iiriima xastaliklori amolo gotirmoklo mohsuldarliga xeyli
zaror vururlar [5].

Stid tursusu bakteriyalart bir sira antimikrob xassali metabolitlorin pro-
dusenti kimi qida mohsullarinin biomiihafizosindo genis istifado edilir. Bu
bakteriyalarin yanasi populyasiyalarla ontoqonist foaliyyati onlarin siid tursusu,
karbon gazi, hidrogen peroksid, qisa zoncirli yag tursulari, proteolitik ferment-
lor, bakteriosinlor vo s. kimi genis ¢esidli antimikrob xassoli metabolitlori
vasitasilo hoyata kegirilir [4].

Moqalomizdo miixtalif mongali un niimunalorindon gébalok slehino me-
tabolitlor sintez edon siid tursusu bakteriyalarinin ayrilmasi vo onlarin ilkin an-
tagqonistik xassolorinin dyronilmasi zamani alinan naticolor 6z oksini tapmisdir.

Material vo metodika

Tadgiqatlarimizda STB moanbayi kimi 4 név un niimunasi - sorqo unu
(C), bugda unu (KV), qarabasaq unu (POH), ¢ovdar unu (ZCHL1) istifads edil-
misdir. Bu niimunalordon STB-lorin izolo edilmasi avval qeyd etdiyimiz kimi,
klassik mikrobioloji iisullarla hoyata kegirilmisdir [1]. Bunun {i¢lin homin nii-
munolordon 1 q gotiiriilmiis, iizorino 9 ml fizioloji mohlul slavs edilmis va qa-
rigdirilmisdir. Sonra homin mohlul durulasdirilmis vo MRS miihitinds okilmis-
dir. 48 s sonra omalo galon koloniyalar izols edilorok ayriligda yenidon MRS
miihitdo 24 s becarilmisdir.

Passiv gobalok niimunasi olaraq Fusarium culmorum 302 stamindan
istifado edilmisdir.

Bakteriyalarin antifunqal foalligin1 milsyyon etmok iigiin titri 10°/ml
olan suspenziya Petri qabinda 12 ml 15% MRS-aqarla qarisdirilmis, miihit bor-
kidikdon sonra tizeri 12 ml yumsaq (8%) MEA (samaeni ekstrakti-aqar) ilo or-
tiilmiisdiir. Sonra iso 10° /ml qatiliqh 5 pl kif sporlar1 qabin morkozino inyek-
siya edilmis vo otaq temperaturunda (23-25 °C) bir godor inkubasiya edildik-
don sonra (30 doq) termostata kegirilmis vo 37°C—do saxlanilmisdir. Inkuba-
siyanin ilk gilinlindon baslayaraq 12 giin miiddotindo koloniyalarin diametri
Olgtilmiisdiir.

Foal bakteriya hiiceyralorinin cins soviyyosindo identifikasiyasi {i¢iin
ilkin olaraq mikroskoplama, Qram iisulu ilo ronglonmo, katalaza vo oksidaza
testlori hoyata kegirilmisdir.

Noaticalar vo onlarin miizakirasi

Un niimunslorindon passiv gobolok staminin inkisafini tormozlayan 9
bakteriya izolo edilmis vo onlarmn ilkin morfoloji xiisusiyyatlori tadqiq edil-
misdir. Alinan naticalora gora gobolok bakteriyalarin hamisi1 qrammiisbot, kata-
lazamonfi, oksidazamonfi, ¢opsokilli bakteriya hiiceyroaloridir (Noticolor gosto-
rilmomisdir). Bu xiisusiyyotlora goro onlarin Lactobasillus cinsino aid STB
olmalar1 gonaatino golmok olar [3].

Izolo edilmis bakteriya hiiceyralarinin Fusarium culmorum 302 gobe-
layina qars1 zamandan asili foalliq diaqramlart sokil 1-do gosterilmisdir. Diag-
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ramlardan aydin goriiniir ki, becarilmonin artiq 3-cii giiniinds izolyantlarin pas-
siv gobaloyin inkisafini longitmast miisahide edilmoyo baslamisdir. Bu zaman
oksar izolyantlar (ZITCHL 2, KV3, ZITCHL 4, Z1 v 30103) 6z tormozlayici
tosirini qisman niimayis etdirdiklori halda L1356, POHS, BL 1V 2 vo Z7 izol-
yantlarmin becorildiyi miihitdo miisahidolorimizin sonuna qodor passiv gobo-
loyin inkisafi tamam dayandirilmisdir. Bununla belo, miisahidolorimizin 6-c1

giinii Z1 staminin longidici tasiri zoiflomis vo gdbalok koloniyasinin dl¢tilori
kontrol variantin dl¢iilorina ¢atmisdir.

K 90 i il
0 80
I 6 70 mKV3
0 | mZITCHL2
n 60
i ? 50 mL 1356
u

y N 40 | mPOH5
a g = 30103
I E 30 )

mZITCHL4
. m . BLIV2
r 10 | |
1
N O ] mZl

77

m Control

Kultivasiya muddati (gtinlarla)

Sak. 1. izols edilmis stamlarin Fusarium culmorum 302
goboloyino qars1 zamandan asili foalligt

Miisahidalorimizin 9-cu giinii ZITCHL 2, ZITCHL 4 vo 30103 izol-
yantlar1 Fusarium culmorum 0103 gdboaloyina qarst foalligini tocriibalorin so-
nuna gadar qoruyub saxlamigdir. Aparilan tocriibalor zamani alinan naticalorin
vizual goriintiilori gokil 2-do oks etdirilmisdir.

Sok. 2. Siid tursusu bakteriyasi stamlarinin Fusarium culmorum 302 gdbaloyind qarst
foalliginin vizual goriiniisii: 1- kontrol, 2 — L1356, 3 — KV3, 4 — ZITCHL 2, 5 —
POHS5, 6 - ZITCHL 4,7 -BL1V 2,8 -Z77,9-Z1, 10 - 30103
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Beloliklo, miixtalif un niimunslorindon 54 bakteriya izolo edilmis vo on-
larin 9-da Fusarium culmorum 302 gdboaloyina qarsi longidici faalliq miisahido
edilmisdir.

Qeyd etmok lazimdir ki, Fusarium cinsli goboloklors gars1 tormozlayici
tosir gostoron STB stamlar1 fermentlogdirilmis torovoz mohsullarindan da ayril-
mis vo onlarin ilkin xiisusiyyatlori tadqiq edilmisdir [1]. izolo edilmis bakteriya
hiiceyralarinin miixtalif xassolorinin ilkin analizi onlarin Lactobasillus cinsino
aid STB olmalar1 qonatina golmoys imkan verir. Izolo edilmis STB niimuno-
larinin daha doqiq identifikasiyasi, onlarin antifunqal foalliq spektrinin va foal
metabolitin kimyavi tobiaotinin miioyyon edilmosi istigamotlorindo todqiqatlari-
miz davam etdirilir.
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BBIAEJEHUE U ITPEJIBAPUTEJIBHOE UCCJIEJOBAHHNE
AKTHUBHBIX JAKTOBAKTEPUI TIPOTUB ®Y3APHUS U3 OBPA3IIOB MYKH

I''A.BAJIMEBA, ®.A.-TAJI’KUEBA, P.1.I'OJKAEBA, C.I'TTOJIbAXMA/IOB
PE3IOME
W3 54 GaxrepralibHBIX HITAMMOB, H30JIMPOBAHHBIX N3 Pa3JIMUHBIX 00pa3loB MYKH, ObI-
T BBIACJIEHBI U M3YyYCHBI 9 IITAMMOB MOJIOYHOKHCIBIX OAaKTEpHH, MPHUHAUICKAIINX K POAY

Lactobacillus, kotopsie unrnoupyroT passurue mramma Fusarium culmorum 302. Bsuio 006-
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HApPY>XXCHO, YTO LITAaMMBbI, BBIJICJIICHHBIC N3 3THX HUIICBLIX IIPOAYKTOB, B pa3H0171 CTCIICHHU 3a-
MCUBIIOT pa3BUTUC MMACCUBHOTO IITaMMa. I/IsyquI/Ie TAaKCOHOMHYCCKUX H HpOTI/IBOFpI/I6KOBHX
CBOICTB 3THX IITAMMOB MNpOAOJLKACTCA.

Kuatouesbie ciioBa: O0pasiibl MyKH, aktodanuuiel, Fusarium culmorum 302, npotu-
BOIpUOKOBast aKTHBHOCTb.

SECRETATION AND PREVENTIVE RESEARCH OF ACTIVE LACTOBACTERIA
AGAINST FUSARIA FROM MUCUS SAMPLES

G.A.VELIEVA, F.A.HAJIEVA, R.I.QOJAEVA, S.Q.GULAHMADOV
SUMMARY
Of the 54 bacterial strains isolated from different specimens of the mucus, 9 strains of
lactic acid bacteria belonging to the genus Lactobacillus, which inhibit the development of the
passive strain Fusarium culmorum 302, were isolated and studied. The study of taxonomic and

antifungal properties of these strains continues.

Keywords: Mucus samples, lactobacilli, Fusarium culmorum 302, antifungal activity.
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Tadgqiqat isinda duzlulug saraitinda arpa va lobya toxumlarinin ciicormasi zamant ilkin
fizioloji proseslor olan suyun udulmasinin kinetik qanunauygunluglarmin naticalari veril-
misdir. Gostarilmisdir ki, lobya va arpa toxumlar: torafindan suyun udulmasi ilk 3 saatda daha
intensiv gedir, sonradan zaiflasa da, toxminan 9 saatdan sonra yenidan intensivlasir. 36 saat
muddatinda 1,0 M NaCl mihitinda saxlanilmis lobya toxumlarinda suyun udulmast kontrolla
mu-qayisada 33,6 %, arpa toxumlarinda isa 50,2 % azalmisdir. Toxumlar torafindan suyun
udulmasi Na,SO, duzunun tasirindon kaskin azalir. Buna sabab kimi anionlarin suyun udul-
masina taSiri gostorilmisdir. Butdvlikda suyun toxumlar vasitasilo udulmasinda xiisusi mem-
bran daswyicilarinmin olmast bildirir.

Acar sozlor: Osmos, diffuziya, hidratlasma, duzluluq, akvaporinlor, toxumun sigsmo
fazalar1.

Bitkilor boylima va inkisaf zamani mihitin bir ¢ox stress faktorlari ilo
qarsilagirlar. Biotik vo abiotik monsali olan bu stress faktorlari bitkilords fizio-
loji vo biokimyovi proseslora monfi tosir gosterirlor. Bitkilor belo monfi to-
sirlori azaltmaq vo ya qarsisin1 almaq Uli¢iin molekulyar miidafio mexanizm-
larino malikdirlor. Duzlarin tosir mexanizmi inteqral xarakterli olub, bir ¢ox
amillorin bitkilors eyni zamanda tosirini nazards tutur. Xarici miihitin osmotik
tozyiqi vo mohluldaki ionlarin zsharli tosiri bu amillor i¢orisinds asas rol oy-
nayir. Eyni zamanda Na-un ¢ox monimsanilmasi hiiceyraya toksiki tosir gos-
tormokls yanasi, ilkin fizioloji proseslora manfi tosir edir [8].

Duzluluq bitkilorin bdylimo vo inkisafina tosir edon osas miihit faktor-
larindan biri olmagqla, bitkinin inkisafina bir ne¢a yolla tosir edir [1]. Duzluluq
bitkilorin bdyiimasina tosir edon suyun udulmasini azaldir [2]. Duzlulugun
boylimo {izorindo olan digor tosirlori yarpaqlarda toksiki soviyyado yigilmasi vo
fotosintetik qabiliyyoti asag1 salmasi, eyni zamanda bdyiiyan toxumalara monfi
tosir edorok, boylimoni zoiflotmasidir [16].

Toxumlarin formalasmasi dovriinds suyun miqdari tam yetismo fazasinda
azalir ki, noticodo maddolor miibadilesinin intensivliyi zoifloyarok minimal
saviyyays enir. Yalniz olavo su udduqgdan sonra toxumun torkibindoki ehtiyat
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qida maddalorinin hidrolizi va yeni birlogmalorin sintezi baslayir, ribosomlarin,
mitoxondrilorin, nuklein tursularinin vo ziilallarin aktivlosmosi bas verir. To-
Xumun §isma prosesinin birinci saatlarindan baslayaraq su ziilallarin torkibina
daxil olur vo onlarin hidratlasmasina sabab olur [4].

XIX osrin sonunda Simper torofindon iroli siiriilmiis nozoriyyoya goro,
duzlarin bitkilors zarorli tosiri, 9sas etibarilo, torpaq mohlulunun yiiksok osmo-
tik tozyiqi ilo slagadardir. Bu zaman suyun bitki orqanizmina daxil olmas1 pro-
sesi zoiflodiyindon torpaqda fizioloji quraqliq adlanan sorait yaranir.Osmotik
nazariyya sonralar bir ¢ox tadqiqatcilar torafinden qabul olunmusdur [17].

Toxumlarin duzlu mohlullarda zsif ciicormasi vo ya heg¢ clicormomaosini
rus alimi M.A.Kutimskaya [7] basqa ciir izah etmoya ¢aligmigdir. Onun fik-
rinca clicaran toxumlar torofindon suyun udulmasi iki morholods gedir. Birinci
morholods (sigsmo) toxumlar suyu torkiblorindoki kolloidlorin yiiksok olan sis-
moasi naticasindo udur ki, bunun hesabina toxumlar torofindon suyun udulmasi
toxminon 60%-dir. Qalan suyun (40%) udulmasi iso ikinci morhoalodo, hiiceyra
sirosi maddalarinin osmotik tozyiqi hesabina udulur. Sison toxumlarda suyun
udulmasi, toxumlarin daxilinde fermentativ proseslorin siiratlonmosi sayasinda
kolloid maddslarin sismasi vo osmotik tozyiqin yiiksalmasi hesabina aldo edilir
[11]. Duzlarin bitkilors toksiki tosirinin dyronilmasi gostormisdir ki, bitkilora
NaCl-un toksiki vo osmotik tosirinin mannitin kémaoyilo forglondirilmosi
zamant Cl ionlarinin spesifik tosiri aydin sokildo goriiniir [9].

Osmolitlorin qatiligmin artmasi qeyri-lizvi duzlarin olavo olaraq daxil
olmasi vo ya iizvi maddolorin sintezi hesabina bas verir [6]. Eyni zamanda odo-
biyyatda stress zamani bitkilorin yasamasinda prolinin shomiyyastli rolu
haqqinda kifayat qodor moalumatlar var [18, 5, 3].

Qeyd etmok lazimdir ki, bitkilords ion kanallar1 ilo yanasi, suyun da-
sinmasi liclin xtisusi su kanallar1 (akvoporinlor) da askar olunmusdur [14]. Bir
sira todqiqatgilar askar etdilor ki, bitkilor {iclin vacib olan bu kanallarin ak-
tivliyi miixtalif fizioloji soraitdo doyiso bilor [12]. Bir ne¢o akvoporinlor am-
monium, hidrogen peroksid dastya bilir. Miihitdo Ca’- un miqdar1 azaldigda va
pH asag1 oldugda su ii¢lin kanallarin kegiriciliyi asagi diisiir. Miihitdo ¢oxlu
miqdarda osmotik aktiv maddo oldugda akvamosamoslorde deformasiya bas
verir vo su li¢lin kegiricilik zoifloyir. Quraqliq, anoksiya vo duzluluq akvapo-
rinlorin aktivliyini zsiflodir [13].

Toxumlarin formalagmasi miiddotinds suyun miqdari tam yetismo faza-
sinda toxumda azalaraq elo bir minimuma c¢atir ki, homin migdarda maddolor
mibadilesinin intensivliyi zoifloyarok minimum soviyyaya enir. Tacriibalor
gostorir ki, quru toxumlarda olan suyun miqdari (toqribon 10-13%) toxumlarin
clicormasini tomin eds bilmir. Belo toxumlarin cilicormasi ii¢lin onlar oslava
riitubat udmali va sismalidirlor.

Tadqigatin asas moqsadi ekstremal duzluluq seraitinds arpa vo lobya to-
xumlari torafindon suyun udulmasinin kinetik ganunauygunluglarinin dyronil-
mosidir.
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Tadqigat metodu va obyektlori

Tadqiqat obyekti kimi birlopali bitkilordon arpa, ikilopali bitkilorden isa
lobya toxumlarindan istifado olunmusdur. Toxumlar se¢ildikdon sonra 10 adod
olmagqla Petri qab1 vo ya fotokiivetlorin {izorinds siizgoc kagizi ilo su vo ya
miixtalif duz mohlullarinda (0,2-1,0 M NaCl vo Na;SO,) isladilmisdir. 12 saat-
dan sonra toxumlar kiivetloro kecirilmisdir. Bu zaman toxumlarin istiindoki
siizgoc kagizinin yanlar aciq saxlanilmisdir ki, bu da aerasiya soraitini yaxsi-
lagdirmaga imkan verir. Tocriibonin variantlarina uygun olaraq, miixtolif vaxt-
larda (15 dag, 30 doq, 60 dog, 90 doq, 3 saat-36 saat) toxumlar maqqasla ehti-
yatla gotiiriiliib, quru stizgoc kagizina biikiiliir vo (bir qramliq) burma torozido
¢okildikdon dorhal sonra 6ziliniin ndomrolonmis yerino qoyulur. Tacriibalor otaq
temperaturunda (20+3°C-do) aparilmigdir

Naticalor va onlarin miizakirasi

Bitkilords bioloji proseslords su tokca polyar holledici kimi yox, hom do
bilavasito kimyovi komponent kimi istirak edir. Hiiceyroyo daxil olan su ilk
novbodo hidratlagmani hoyata kegirir. Bu iso duzun torkib hissosi kimi kation
vo anionlarin xarakterindon asilidir. Belo ki, bazi duzlarda, o ciimlodon NaCl-
da Na" kationu miisbat, xlor iso monfi hidratlasdirici oldugu halda, Na,SO4- do
is2 har ikisi miisbat hidratlasdirici ionlardir [10].

Bitkilora zorarli tosir gostoran natrium-xlorid duzlaridir. Bels ki, bitkilors
zararli tosir gostoron hom natrium , hom do Cl ionlaridir [15]. Bundan olavo
natrium yiiksok qatilig1 torpagin strukturuna neqativ tosir gostorir [19]. Bu-
nunla olaqodar olaraq todqigat isindo suyun bitki toxumlari torafindon normal
duzluluq soraitindo udulmasinin kinetik ganunauygunluglarinin dyronilmasi
vacib moasalo kimi qgarsiya qoyulmusdur. Toxumlara suyun daxil olmas1 oksid-
logmo-reduksiya reaksiyalariin koskin igo salinmasi liclin ilkin sort sayilir.
Mohz buna goro do todqiqat isindo hom normal (kontrol-su), hom do duzlarin
(NaCl, Na,SO,) miixtalif qatiliglarinda suyun quru toxumlar torofindon
miixtalif vaxt intervallarinda udulmasinin kinetik gqanunauygunluqglar todqiq
edilib. ©Ovvalco quru toxumlar adi soraitds (kontrol-su) isladilib vo suyun udul-
masinin kinetikasi dyranilib. Sokil 1, 2, 3 vo 4-don aydin olur ki, lobya vo arpa
toxumlarinda sismo zamani suyun udulmasi ilicfazali xarakter dasiyir. Bu
fazalarin hor biri miisyyon proseslo limitlonir.

Sismonin I fazasi fiziki proses olub, sirf diffuziya ilo limitlonir. II faza iso
osmotik proseslorlo olagadar olub, biokimyavi proseslorlo limitlonir (hidrolitik
fermentlorin aktivliyinin artmasi, ziilallarin sintezinin artmasi vo s.). Sismonin
IIT fazas1 iso fizioloji-biokimyovi proseslorin kaskin artmasi ilo saciyyolonir
(tonoffiislin siirotlonmasi, bdylimonin siiratinin artmasi vo s.). Lobya va arpa
toxumlar1 ilo aparilan tocriibalorde miioyyon edildi ki, suyun udulmasi ilk 3
saatadok siirotlo gedir, sonradan bu proses bir qodor yavasiyir. Toxminon 9
saatdan sonra suyun udulmasi yenidon intensivlosir. Toxumlar torofindon su-
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yun udulmasindaki fazaliliq, toxumlarda olan kompartmentlorlo slagadardir.
Belo kompartmentalliq, toxumun gabigi, aleyron tobogosi vo endosperm he-
sabina meydana ¢ixir. II vo III fazalardan forqli olaraq, I fazada suyun udul-
mast ilk doqigoelorde daha siirstlo gedir vo sonraki dogigolords nisbaton yava-
styir. Bu onu gostarir ki, suyun udulmasinin I fazasindaki limitlogdirici amil
diffuziyadir.

Cadval 1
Lobya va arpa toxumlari torafindon adi soraitds (kontrol-su) miixtalif vaxt

intervallarinda suyun udmasi (mq-la) t-26°C

=) .
. Dagqiqe Saat
£z
ERZ]
She.
o 15 30 60 90 3 6 9 12 24 36
2 o
=
(o4

Lobya| 760 [5£0,03 |11+0,05 |16+0,02]21+0,03 | 88+0,01 | 140+0,2 | 246+0,03 | 436:0,05 | 672+0,03 | 732+0,07
Arpa | 59+2,5|2,340,05 | 2,740,05 |4,240,1 |4,840,1 | 6,603 |9,540,3 | 13,50,6 | 16,140,4 |23,240,9 |31,3+1,2

Cadval 1-don aydin olur ki, lobya toxumlar1 15 doqiqe miiddstinds 5 mq;
36 saatdan sonra iso 732 mq su udmusdur. Arpa toxumlar1 iso 6z ¢okilorini 15
doqige miiddatinds 2,3 mq; 36 saatdan sonra iso 31,3 mq artmisdir. Bu miiqayi-
sadon aydin olur ki, lobya toxumlari arpa toxumlarina nisboton suyu daha
stiratlo udur.

Tadgigatin ndvboti morhalesinds toxumlar duzlarin (NaCl, Na,SO4)
miixtolif gatilighh mihitlorindo isladilmis vo miixtolif saat intervallarinda
¢okilmigdir. ©vvalca lobya vo arpa toxumlart NaCl duzunda (0,2 M; 0.4 M; 0,6
M; 0,8 M;1,0 M qatiliglarinda) isladilmigdir. Sakil 1 vo 2- don goriiniir ki, to-
xumlar NaCl-un miixtsllif qatiliqlarinda belo suyu udmalarint davam etdirirlor.
Lakin qatiliq artdigca suyun udulmasi kontrola nisboton zosifloyir. Duzlarin
qatiligr artdigca suyun udulmasinin azalmasi miisbot hidratlasdirict ionlarin
suyun hoarakatliyini asag1 salmasidir.

Cadval 2

NaCl duzunun lobya toxumlarinda miixtslif vaxt intervallarinda

suyun udulmasina tasiri (mg-la) t-23°C

o Daqige Saat

25 g

5 € 15 30 60 90 3 6 9 12 24 36
Duzunv =4 % é
Qatilig1 = &
Kontrol | 760 S5+ 11+ 16+ 21+ 88+ | 140+ 246+ | 436+ | 672+ | 732+
02M 758 4,5+ | 8,6+ | 14,1+ 19,1+ 61+ | 96+ 176+ | 446+ | 661+ | 696+
0.4M 745 3,0+ | 6,6+ | 12,6+ 16,2+ 54+ | 88+ 161+ | 394+ | 596+ | 618+
0.6M 730 34+ | 6,1+ | 11,8+ 153+ | 48+ | 85+ 154+ | 352+ | 494+ | 583+
0.8M 740 33+ | 58+ | 114+ 148+ | 46+ | 83+ 141+ | 305+ | 391+ | 506+
1.0M 772 32+ | 54+ | 11,1+ 14,1+ | 44+ | 79,1+ 111+ | 298+ | 358+ | 486+

Qeyd. Daqiqlik gostaricisi 5%-don asagidir.
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Cadval 2-don goriindiiyli kimi, kontrolda suyun udulmast 15 doqigqo miid-
doatindo 5 mq, 36 saat miiddoatindo iss 732 mq-dirsa, NaCl-un 0,2 M qatiliginda
suyu udmasi 15 doqiqo miiddotinds 4,5 mq, 36 saatdan sonra 696 mq olmus-
dur. Lobya toxumlar1 NaCl-un 0,4 M gatiliginda 15 doqige miiddatindo 3,6 mq,
36 saat miiddotindo iso 618 mq; NaCl-un 0,6 M qatiliginda 15 doqiqo miid-
doatindo 3.4 mq, 36 saat miiddstinds 583 mq; NaCl-un 0,8 M qatiliginda 15 do-
giqo miiddotinds 3,3 mq, 36 saat miiddotindo 506 mq; NaCl-un 1,0 M qatili-
ginda 15 doqiqo miiddatinds 3,2 m, 36 saat miiddstinds 486 mq su udmusdur.

800+

%700-
6001
8500+
=
£400
=
=300
@
=200
©
=100+
- 0
4 8 12 16 20 24 28 32 36
Zaman, saatla
Sok. 1. Miixtalif qatiligli NaCl miihitlorinds saxlanilmis lobya toxumlarinda suyun

udulmasinin zamandan asililig1. K- kontrol, 1. 0,2 M NaCl, 2. 0,4 M NaCl, 3. 0,6 M NaCl,
4. 0,8 M NaCl 5. 1.0 M NaCl. Quru toxumlarin orta ¢okisi 750 mq, temperatur 23° C.

Cadval 3
NaCl duzunun arpa toxumlarinda miixtslif vaxt intervallarinda
suyun udulmasina tasiri (mg-la) t-23°C

oA WN =X

g o .

= Daqiqa Saat
Duzun g é ,i a

~ E

wihe | S22 s | 30 60 90 3 6 9 12 24 36
Kontrol 59+2,5  0.,3+0,052,7+0,05 4,2+0,1 4.8+0,1 6,640.3 9,5+03 [13,5+0,6 [16,1+0,4 23,2+0.9 B13+1,2
2M  56+2,5  D,140,052,3+0,053,7+0,09 43+0,1 55+0.25 9,1+0,3 [12,6+0,5 [14,120,6 P1,1=0,8 27.4<1,1
AM 4x 1,8£0,052,240,053,540,08 M1+ 49+ 88+ |14+ 13,6+ [I8,6+ D5+
0.6M 55+ 1,6+0,042,140,053,140,07 B,7+ @7+ B4+ 94+ 124+ 16+ D2+
8M 57+ 1,5£0,042,040,042,940,07 B,5+ @6+  Bl+  83x 15+ |42+ 173+
1.0M 56+ 14+0,041,840,052.6£0.06 B.1= WA+ [+ 75+ [100x 12,6+ [156+

Qeyd. Daqiqlik gostaricisi 5%-don asagidir.

Cadval 3-don aydin goriiniir ki, arpa toxumunda NaCl-un 0,2M qatili-
ginda belo suyun udulmasi zosiflomisdir. ©gor kontrolda (su) 15 doqigqo miid-
doatinds 2,3 mq, 36 saat miiddotinds 31,3 mq-dirsa, NaCl-un 0,2 M qatiliginda
suyu udmasi 15 doqigo miiddatinds 2,1 mq, 36 saatdan sonra 27,4 mq olmus-
dur. NaCl-un 0,4 M qatiliginda 15 daqige miiddstinds 1,8 mq, 36 saat miidde-
tindo 25 mq; NaCl- un 0,6 M gatiliginda 15 doqigo miiddatinds 1,6 mq, 36 saat
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miiddatinds iso 22mq; NaCl-un 0,8 M qatiliginda 15 doqigo miiddstindos 1,5
mgq, 36 saat miiddotindo iso 17,3 mq su udmusdur.
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Zaman, saatla
Sok. 2. Miixtalif qatiligli NaCl miihitlorindo saxlanilmis arpa toxumlarinda suyun udulmasinin
zamandan asililigi. K- kontrol, 1. 0,2 M NacCl, 2. 0,4 M NacCl, 3. 0,6 M NacCl, 4.0,8 M NacCl,
5. 1.0 M NaCl. Quru toxumlarin orta ¢okisi 58,6 mq, temperatur 23° C.

Caodval 4-don aydin goriiniir ki, kontrolda suyun udulmasi 15 doqiqo
miiddatindo 5 mq, 36 saat miiddotindo 732 mq-dirsa, Na,SO4-un 0,2 M qgatili-
ginda suyu udmasi 15 doqigqo miiddotindo 4,4 mq, 36 saatdan sonra 681mq
olmusdur. Na;SOy - iin 0,4 M qatiliginda 15 daqigs miiddstinds 3,3 mq, 36 saat
miiddatindo 608 mq; Na,SOy - iin 0,6 M qatiliginda 15 doqiqo miiddatinds 3,2
mgq, 36 saat miiddatinds 561 mq; Na,SOy4- un 0,8 M qatiliginda iso 15 doqiqgo
miiddoatindo 3,2 mq, 36 saat miiddotindo 494 mq su udmusdur. Lobya to-
xumlarinin Na;SOy4- un 1,0 M gatiliginda 15 doqigo miiddstindo 3,1 mq, 36
saat miiddatindo 440 mq su udmusdur.

Codvaol 4
Miixtalif qatihqh Na,SO4 duzunun
lobya toxumlari torafindan suyun udulmasina tasiri (mq-la) t- 23°C

Duzun = § o Dagqiqo Saat

qatihgt | 5% S 15 30 60 90 3 6 9 12 24 36
Kontrol 760+ 5+ 11+ 16+ 21+ 88+ 140+ | 246+ 496+ 673+ 732+
0.2M 740+ 4,4+ 8,1+ 13+ 18+ 60+ 91+ 171+ 441+ 641+ 681+
0.4M 730+ 3,3+ 6,2+ 12,1+ | 15,3+ 51+ 86+ 160+ 394+ 583+ 608+
0.6M 770+ 32+ | 57+ | 114+ | 149+ | 44+ 81+ 151+ | 321+ 481+ 561+
0.8M 745+ 3.2+ 5,4+ 112+ | 14,1+ 43+ 74+ 141+ 301+ 401+ 494+
1.0M 765+ 3,1+ 5,1+ 11+ 13+ 41+ 71+ 126+ 281+ 330+ 440+

Qeyd. Daqiqlik gostoricisi 5%-don asagidir

Cadval 5-don goriindiiyii kimi, arpa toxumunda Na,SO4-un 0,2M qatili-
ginda bels suyun udulmasi zaiflomisdir. Ogor kontrolda (su) 15 daqigs miidde-
tindo 2,3 mq, 36 saat miiddstindo 31,3 mq-dirsa, arpa toxumlarinin Na,SO4-un
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0,2 M qatiliginda suyu udmasi 15 doqiqe miiddatinde 2,1 mq, 36 saat miid-
doatindo 24,3 mq su udmusdur. Arpa toxumlarinin Na,SO4-un 0,6 M qatiliginda
15 doqigo miiddatinds 1,5 mq, 36 saat miiddatinds 19,6 mq su udmusdur.

a)

OO N

© 0 00

© 000

1 1 1

OAWN= X
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= N W b
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?ee®°
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Zaman, saatla

o

Sok. 3. Miixtalif qatiligli Na,SO, miihitlorindos saxlanilmis lobya toxumlarinda suyun
udulmasinin zamandan asililig1. K- kontrol, 1. 0,2 M Na,SOy,, 2. 0,4 M Na,SOy,,
3. 0,6 M Nast4, 40,8 M Na2804
5. 1.0 M Na,SO,. Quru toxumlarin orta ¢okisi 751,6 mq, temperatur 23° C.

Cadval 5
Na,SO4 duzunun arpa toxumlarinda miixtalif vaxt intervallarinda
suyun udulmasina tasiri (mq-la) t-23°C

g o .
g Daqiqgo Saat
Duzun g LQ En
qatihg | & g fﬂ; 15 30 60 90 3 6 9 12 24 36

Kontrol 59+£2,5 12,3£0,052,7+0,05 | 4,2+0,1 | 4,8+0,1 | 6,6+0,3 | 9,5+0,3 | 13,5+0,4| 16+0,4 | 23,2+ |31,3+1,2

0.2M 60+2,5 | 2,1+ 22+ | 35+ | 43+ | 54+ | 90+ | 11,5+ | 13,7+ | 188+ | 26,5+
0.4M 58,5+ | 1,6+ 20+ | 3,05 | 40+ | 47+ | 86+ | 94+ | 129+ | 175+ | 243+
0.6M 56+ 1,5+ 18+ | 2,7+ | 3,6+ | 45+ | 80+ | 84+ | 11,8+ | 153+ | 19,6+
0.8M 57+ 1,4+ 1,7+ | 25+ | 34+ | 44+ | 74+ | 76+ | 107+ | 133+ | 162+
1.0M 61+ 1,2+ 1,6+ 24+ | 3,1+ | 42+ 6.8+ 7,0+ 9,5+ 11,1+ 13,5+

Arpa toxumlarinin Na;SOy4- un 0,8 M qatiliginda 15 doqiqe miiddstindo
1,4 mq, 36 saat miiddotindo 16,2 mq su udmusdur. Arpa toxumlarinin Na,SOy-
un 1,0 M qatiliginda 15 doqiqe miiddstinds 1,2 mq, 36 saat miiddstinds 13,5
mq su udmusdur. Arpa vo lobya toxumlari Na,SO4 -un biitiin qatiliglarinda
sismonin I fazasinda, yoni toxumlarin kifayot qodor su udmalarina baxmayaraq,
onlar he¢ clicormomiglor. Bitkiloro duzlarin monfi tosiri ikinci fazada, yoni
biokimyavi reaksiyalarin getdiyi fazada 6ziinii biiruzs verir.

Aldigimiz naticalorden aydin olur ki, biitiin vaxt intervallarinda izokation
natrium duzlarinin tesirindon lobya vo arpa toxumlarinda suyun udulmasi
zaiflayir. Suyun udulmasi Na,SO4 duzunun tosirindon daha kaskin zaifloyir.
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Udulan suyun migdari (mg-la)
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Zaman, saatla
Sok. 4. Miixtalif qatiliqli Na,SO, miihitlorinds saxlanilmig arpa toxumlarinda suyun
udulmasinin zamandan asililig1. K- kontrol, 1. 0,2 M Na,SOy, 2. 0,4 M Na,SO,,
3. 0,6 M Na,S0O,, 4.0,8 M Na,SO, 5. 1.0 M Na,SO,. Quru toxumlarin orta ¢okisi 58,6 mq,
temperatur 23° C. udulmasini zoiflotmoklo gostorilon ardicilligla diiziilmiisdiir: SO, > Cl

Suyun bitki toxumlar1 torofindon miixtolif duzluluq soraitinde udul-
masindaki forqlor miqdari xarakter dasiyir. Suyun udulmasinin kinetik qanu-
nauygunluglarinin yranilmasi duz ionlarinin tasirinin toxumlarin ciicormosinin
I yox, II fazasindan baglanmasini séylomoys imkan verir. Belos ki, birinci faza
hom kontrol, hom do duz mohlullart {iciin diffuziya ilo limitlosir vo quru
toxumlarda osmotik tozyiqin (sismo tozyiqi) kifayat qodor boylik olmasi, hotta
duzun yiiksok gatiliginda belo suyun udulmasina mane olmur. Lakin duzlarin
yiiksok gatiliglarinda ciicormomasinin saobobi toxumlarda suyun miqdarinin az
olmasi ilo deyil, sismonin II fazasinda ionlarin biokimyavi reaksiyalara monfi
tosiri ilo olagodardir. Bu ciir tosir 111 fazada da davam edir vo bitki toxumlarinin
yiiksok duzluluq seraitinds ciicormamasina sobab olur. Qeyd etmok lazimdir ki,
duzluluq soraitinds sismonin I, IT vo III fazasinda suyun udulmasi davam edir.
Miioyyan olunmusdur ki, quru toxumlarda sismo zamani suyun kifayst qodor
udulmasina baxmayaraq, yiiksok duzluluq soraitindo (> 0,2 M) toxumlarin
clicormomasinin asas sobabi suyun toxumlarda lazimi dorocodo ¢atismamasi
yox, sismonin II fazasinda ionlarin spesifik-toksiki tosiridir. Yuxarida deyilon
fikirlorin tosdiqi tiglin bir sira biokimyovi todqiqatlar aparilmisdir. Bir vo iki-
lopali bitki toxumlari torafindon suyun udulmasi ii¢fazali olmaqla yanasi, hom
do kinetik oyrilorin I fazasini oks etdiron hissosi, zamana gora xotti xarakter
dasiyir, bu da mahiyyotino gora birinci tortibli reaksiyalara miivafigdir. Lakin
kinetik oyrinin III hissesi fermentativ reaksiyalarin kinetik oyrisino formal
sokildo oxsayir. Bu halda toxumlar torofindon suyun udulmasinda “doyma”
soviyyasi miisahido olunur. Kinetik ayrilorin hiperbola xarakteri, toxumlar to-
rofindon suyun udulmasinin miirokkob proseslor kompleksindon ibarat oldugu-
nu isbat edir. Zaman goro “doyma vo ya maksimum” soviyyasinds reaksiyalar
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sifir tortibli reaksiyalara oxsardir. Suyun udulmasinin kinetik ayrilori asasinda,
udulmada sado diffuziyanin yox, asanlagsmis diffuziyanin limitlosdirici rol oy-
nadigini sdylomoys imkan verir. Bu naticolor bir sira alimlor torofindon alinan
noticolora miivafigdir.
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HEPBUYHBIE ®U3UOJOTNMYECKHUE IMPOLECCHI TPOPACTAHUA
CEMAH BOBOB U AYMEHA B YCJIOBUAX 3ACOJIEHUA

M.I'HAIVKA®JIHU, H.®.AJIBIEBA, ®.K.AJTMEBA
PE3IOME

B xone uccnenoBaTenbcKux padOT MPUBEICHBI HCXOHBIC (DU3HOIIOTHYECKUE TPOIIECCHI
P MIPOPACTAHUU CEMSH sTUMEHsI U1 0000B B YCIOBHUSX 3aCOJICHHSI, PE3YJIbTaThl UCCIEIOBAHUS
KMHETUYECKHUX 3aKOHOMEPHOCTEW BOJOIOIIIONIEHU M30Jupyronux cojeid Na. bbuio ycTaHOB-
JIEHO, YTO IIOIJIOIIEHHE BOJABI CEMEHAMU siUMeHs M 0000B ObLIO OoJiee MHTEHCUBHBIM B Teue-
HHUE TIEPBBIX 3 94acOB, XOTs TMO3Ke OHO 0CJIa0I0, HO Yepe3 9 4acoB OHO CHOBA CTAJI0O MHTCHCHB-
HbIM. [TorJoneHne BoIbI B ceMeHax (acoiiu, KOTOpbIe ObLIN COJIEP’KaHbl B TEUCHHE 36 9acoB B
pactBope 1,0 M NaCl, cocrapnsmo 33,6% 1o CpaBHEHHIO ¢ KOHTPOJIEM, a B CEMEHAX SYMEHS
ymeHbImiaoch Ha 50,2%. Bblio ycTaHOBIEHO, YTO MOTJIOLIEHUE BOJIbI CEMEHAMM, XPaHALIUMU-
Cs B pa3IMYHBIX KOHIEHTparusax Na,SO,, O6oee ocTpo moaBepraeTcsi mporiaTeiBaHuio. [Ipu-
YUHOM 3TOTr0 OBLIO BIWSHUE aHHOHOB Ha BOJIOTOTJIONICHHUE.

KaroueBbie ciaoBa: Ocmoc, nuddysus, runpartanusi, COJICHOCTb, aKBAIIOPUHBL, (a3bl
HAOyXaHUS CEMSH.

INITIAL PHYSIOLOGICAL PROCESSES OF THE BARLEY AND
BEAN SEEDS GERMINATION IN SALINITY CONDITIONS

M.G.NAJAFLI, N.F.ALIYEVA, F.K.ALIYEVA
SUMMARY

At the investigation work have been given the initial physiological processes during the
barley and bean seeds germination in salinity conditions, the study results of the kinetic
regularities of water absorption the influence of isocation Na salts. It was identified that, the
water absorption by the barley and bean seeds has been more intensive within primary 3 hours
even though it is weakened later it again became intensive approximately after 9 hours. The
water absorption by the seeds stored in various concentrations of NaCl in bean seeds 1,0 M
NaCl concentration decreases 33,6%, in barley seeds accordingly 50,2% during 36 hours. It
was determined that, the water absorption by the seeds stored in various concentrations of
Na,SO, more acute exposed to ingestion. The reason for that was the anion influence on the
water absorption (SO, > CI).

Key words: Osmosis, diffusion, hydration, salinity, aquaporine, phases of seed
germination
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PA3BUTHUE DXUHHUIOB B ITIO3JHEMEJIOBOM IIOXE U
NX KATOCTPOPUYECKOE BBIMUPAHUE
HA I'PAHUILE MEJIA 1 ITAJIEOT'EHA

AM.MAMEJAJIN3AIAE
bakunckuii I'ocyoapcmeennwtit Ynueepcumem
aladdin-mamedalizade@rambler.ru

Ipocneosicen usmenerue MaKCOHOMULECKO20 COCMABA, OCODEHHOCU 20PUZOHMATILHO2O
U 8ePMUKATLHO20 PACIPOCPAHEHUs, UCMOPUs PACCEeNeHUs U Pa3eumus, NosAgIeHue U ucues-
HOBEHUe 3XUHUO08 8 NO30HEMENOBbIX U PAHHENAIeOYeHOBbIX OACCelHAX a3epOatiOHCAHCKOU
yacmu Manozo Kaskasa.

KuroueBbie cinoBa: Manbiii KaBka3z, 2XUHUIBI, MOJUTIOCKH, 9110Xa, KaMIaH, MaaCTPUXT

IToznHemenoBas smoxa Me3030HCKON 3pbl SABISETCA MEPUOAOM MPOLBE-
TaHus GopamuHUdep, KOPAUIOB, MOJUIFOCKOB, OpaxHOMOA, UTTIOKOXKHUX, XOp-
JIOBBIX, PACTUTEIBLHOTO MHUpa M JAp. DTO 3MO0Xa OJHOW M3 CaMOl KPYMHOU
TPAHCIPECCUU B UCTOPUU 3€MJIH, KOI'/ia OOJIbIINE YUACTKU APEBHUX KOHTHHEH-
TOB MOKPBUIMCh BOJIOM M HAKONUJIMCH KapOOHATHBIE MOPOJIbI OPraHOTE€HHOTO
IPOMCXOXKACHUS. DIoXa OTJIMYAETCS OOMIMEM U pa3HOOOpa3sMeM SXHMHHUI0B
(0coOEHHO B KaMIIaHCKOM M MAaCTPUXTCKOM BeKax). 3/1€Chb HOSIBISIOTCS P
HOBBIX, OBICTPO 3BOJIIOLMOHUPYIOIIMX M 3aBOEBBIBAIOLIMX OOLIMPHOE IMPO-
crpanctBo rpyni. 13 mux Conulus, Echinocorys, Micraster, Galeola, Stegaster
00pa3yloT YeTKHEe psfbl, NOCIEI0BATENbHO, CMEHSAIOUMX JpYr- Apyra BUOB.
Ha ocHOBe MX OCTAaTKOB yJaeTcs YCTaHOBMUTH JPOOHBIE cTpaTUrpapuueckue
HOJPa3/IeIEHUs] B BEPXHEM MeEJI€.

N3ydyeHneM 3XMHUJOB MO3AHEr0 Meja azepOaiizkaHckoil yactu Manoro
Kagkaza, B pasHoe Bpems, 3anumanuch B.I1. Perarapren (1959), O.I'"'Menukos
(2002), A.I' XammioB u O.''MenukoB (1988), A.M.Mawmenamuzane (2010,
2011, 2019) u ap.

B rouHHCTBIX M KapOOHATHBIX OTJIOKEHUSIX BEPXHEro Mena azepOaii-
JDKaHCKOM yactu Masoro KaBka3za 4acTo MHOrOYMCIEHHBIMU 3K3EMIUIIpAMU
BCTPEYAIOTCA OCTaTKH KOKKoiuTodopun, dopamuaudep, paaroispuii, MoI-
JIFOCKOB, Opaxuorno, KOpaoB, UIIOKOXKUX U Ap. VIriiokoxue mpescTaBiieHbl
TIOYTH, HCKITIOUMTEIHHO OCTATKAMHU SXMHHIOB IPymsl Irregularia. Odens pen-
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KO BCTPEYACTCS TAK)KE XOPOIIIO COXPAHEHHBIE OCTATKU KpUHOUACH U (hparMeH-
ThI CKeJIeTa MOPCKUX 3Be37. OCTaTKH AXUHUJO0B OCOOCHHO HIUPOKO U OOHMIIEHO
IIPE/ICTaBJICHbl B KAPOOHATHBIX OTJIOKEHUSAX KAMIIAHCKOTO U MaacCTPUXTCKOTO
ApYCOB, CPABHUTEIHHO MAaJOYUCICHHO B TIUHUCTBIX M METUTOMOP(HBIX H3-
BECTHSKAX JAaTCKOIo sipyca.

Haunnas ¢ cenomana Ha Manom KaBkasze 1uio HapacTaHue TaKCOHOMU-
YeCKOro cOCTaBa AXMHUJIOB, U JOCTUTAJIa OHA CBOETO MHKa B IIEPBOM IOJOBUHE
MO3JHEr0 KaMmaHa. TeHIeHIus 3Ta MPoAOoJKalach TakKe, U MAaCTPUXTCKOM
BEKE.

CeHOMaHCKHUI BEK XapaKTEpHU3yeTCsl MOSBICHHWEM HOBBIX INpEACTaBHUTE-
neit sxuanaoB - Holectypus exciscus Cotteau, H. senomanensis Gueranger,
Conulus laevis Agassiz, Nucleolites morrisi d’Orbigny, Catopygus columbaris
(Lamarck) u Holaster subglobosus Leske B ManokaBka3ckoil majieo300reo-
rpaduyeckoil moanpoBUHIMHU. KOMIUIEKC MpeAcTaBieH MIECThIO BUIAAMH, OT-
HOCSIIIUXCS TISITH poJaM, Kotopble (puc.l) xapakTepHsl i1 EBponeiickoii na-
neo3ooreorpadudeckoii odnactu. Bece BUIBI UMEIOT MIMPOKUIA apeas, HauMHas
ot Anrno- ITapukckoro 6acceiiHa 10 1oro- BoctouyHoi yactu Maioro Kaskaza
BkrounTenbHo. Bua Holaster subglobosus mmeer cpaBHuMTENBHO IMHMPOKHUI
apeas 10 BocTouHoM rpanuipsl TypkmeHctana (Konet- [lar BKIIFOUNTENBHO).

B Bepxnem cenomane Manoro Kaskasa Bctpeuaercs Holaster subglo-
bosus, mupoKo M3BECTHBIM W3 OIHOBO3pAcTHBIX ciioeB CeBepHero Kaskasa,
3akacrus u 3amaxnoii EBpombl. Hapsay ¢ Holaster subglobosus B 6exmoit
dayHe 3XMHOHUIEH CEHOMAaHCKOTO sipyca MOXHO yka3ath Ha Holectypus excis-
cus Cotteau, H. cenomanensis Gueranger, Conulus laevis Agassiz, Nucleolites
morrisi d’Orbigny, Catopygus columbaris (Lamarck) u ap. OcraTku 3THX BH-
JIOB BCTPEYAIOTCS OJMHOYHBIMU IK3EMILISIPAMH.

TypoHCKMII BEK XapaKTEPU3yeTCs IOSBICHUEM BHOBb IIPEICTABUTEIICH
poaa Conulus (Conulus subrotundus Mantell, C. rhotomagensis (Sismonda), C.
ellipticus Zareczny, C. subconicus d’Orbigny) u Holaster (Holaster planus
Mantell). Bek, Takke xapakTepu3yeTcsl MEpBBIM IMOsiBIEHHEM poaoB Echino-
corys u Micraster (Echinocorys sphaericus Schliiter, E. gravesi Desor, E.
gibbus Lamarck u Micraster leskei d’Orbigny). OcHoOBHast Macca KOMILIEKCa
npezcraBiena konycoBuaabiMu (Conulus) u kymonouaaeivu (Echinocorys)
dopmamu. 31ech B HMXKHUX TOpu3oHTax mpucyrcTByroT Conulus subconicus
(d’Orbigny), Echinocorys gravesi Desor, Ech. gibbus (Lamarck) B Bepxuux
ropusontax Conulus subrotundus (Mantell), Conulus subconicus (d’Orbigny),
Holaster planus Mantell, Echinocorys sphaericus (Schliiter), Ech. gravesi
Desor, Ech. gibbus (Lamarck), Micraster leskei d’Orbigny. Muorue u3 3tux
BUJI0B, B ToM umcie Holaster planus Mantell, gamie Bcrpedaercst B JloHenkom
0acceitne, Cesepnom KaBkase, 3akacnmm u 3amagHoit Espome. Micraster
coranguinum siisietcst 0oJiee MIMPOKO PACIIPOCTPAHEHHBIM, OCTATKH KOTOPOTO
n3BeCTHBI, Takxke B WMcnanum, Amxupe, Tynuce, Typuuu, [lonbiie u Pymbi-
HUU.
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KOHBSIKCKUI BEK XapaKTEepU3yeTCsl MOSBICHUEM BHOBb IIPEICTABUTENIECH
Conulus u Micraster, npencraBnenasix Conulus ovulum Lamarck, C. raulini
Cotteau, Cardiotaxis maximus Schliiter, C. bicarinatus d’Orbigny, Micraster
cortestudinarium Goldfuus, Micraster coranguinum Klein. Hapsiny ¢ Humu
MpoaOIKAOT CBOCIO CYHICCTBOBAHUA BU/bBI, IIEPEXOAHBIC C TYPOHCKOI'O BCKa,
Conulus subconicus, Echinocorys gibbus, E. gravesi. BHOBb MOSBUBIINMUCS
Bugamu sistroTes Cardiotaxis maximus Schliiter u C. bicarinatus d’Orbigny.

Ha Manom KaBKa3e, B CBSI3U C YacCTOH aKTHBHSaHHCﬁ TEKTOHHUYCCKUX
mponecCoB U CBA3AHHBIX C HUMH IIOJABOJHOTO BYJIKaHM3Ma, BO BTOpOfI I10J10-
BHHC KOHBAKCKOT'O BCKa IMPOUCXOIUT OLIYTUMOC M3MCHCHHC B (1)1/131/11(0— Ireo-
rpaduueckux yciaoBusix. IloBbimaercs Temi NOAHITHS O€pEeroBhIX JIMHUMH, CY-
JKAIOTCS TPaHUIlBl OacceliHa W yCHIIMBAETCS Tpoliece aeHyaanuu (Anu-3aue u
ap., 2005), 9T0 OTpUIIATETLHO BIUSET HA Pa3BUTHE OMOTOMA, B CBSI3U C YEM B
HeHTpaHBHOﬁ n CEBCPO- 3ar1az[H0171 JacTdaX pEeruoHa OCTATKU 3XHHHUIOB HE 00-
HapY>XUBAIOTCSL.

CaHTOHCKHUH BEK XApPaKTCPU3YCTCA IOABJICHHUEM BHOBbL HpeﬂCTaBHTeHeﬁ
Conulus, Cardiotaxis, Echinocorys, Micraster. HoBslii koMIUIeKC IpecTaBlicH
sugamu Conulus albogalerus Klein, C. oblongus d’Orbigny, Cardiotaxis mun-
dus Rengarten, Echinocorys vulgaris Breynius, E. striata Smiser, E. scutatus
Leske, Micraster turonensis Bayle, M. rostratus (Mantell). BriepBbie mosiBiis-
ercst Isomicraster senonensis Lambert. [TepexoHBIMU C KOHBSIKCKOTO BEKA SIB-
asrorest Conulus raulini, Cardiotaxis maximus, u Micraster coranguinum.
CanTOHCKHE (OPMBI CPAaBHUTEIHHO KPYITHBIE, 10 BHEITHEMY KOHYCOOOpa3HbIE,
Kynonoo6pa3HLIe n CCpaAuCBUIHBIC. Ilo CpaBHCHUIO C CCHOMAaH, TYPOH, H
KOHBSIKCKUMH KOHYCOOOpa3HBIX ()OPM 3/1€Ch 3HAUUTEIHHO OOJIbIIE.

OCHOBHYIO Maccy CAaHTOHCKOH (bayHBI COCTAaBJJIIOECT BHOBb ITOABHUBIIHNECA
Bujibl ponoB Conulus, Echinocorys u Micraster. Onu comep’atbTcst B IIEIUTO-
MOp(l)HBIX HU3BCCTHAKAX PAHHCTO W NHO3JHETO CaAHTOHA MHOTOYHCJICHHBIMU 3K-
3EMIUIIPaMH.

B oTinoxeHusx CCHOMAHCKOI'0, TYPOHCKOI'0, KOHBAKCKOI'O 1 CAHTOHCKOI'O
ApyCOB, B a3epOaiipkanckoi yactu Mainoro KaBkasa, mpeoOnagaroT BUABI 00-
e ¢ Aarno-Ilapmwkckum 6acceitnom, CeBepHoit ['epmanueii u FOro- BocTou-
Hoii Espomnoit (Ykpauna, Poccust). Ito poast Holectypus, Conulus, Nucleolites,
Catopygus, Holaster, Echinocorys, Micraster, Isomicraster.

Kamnanckuii koMIiekC 3>XMHHMIIOB a3epOaifkaHckol vactu Maoro
Kaskaza npeacTaBJICH COPOKa BOCBMIO BHUAAMH, OTHOCAIIUXCSA K CCMHAAUATH
ponam (puc. 1). U3 mux Conulus matesovi Moskvin, C. cubatliensis Melikov,
C. azerbaidjanensis Melikov, C. subpyramidatus Melikov, Echinocorys turri-
tus Lamarck, Pseudoffaster schmidti Moskvin, Micraster schroederi Stolley,
M. coravium Poslavskaya, [somicraster gibbus (Lamarck), Cyclaster bergus-
chatica Melikov sBJSIFOTCS MCKJIFOYHMTENILHO paHHEKaMIaHCKuMu, Ehinocorys
marginatus Goldfuus, E. brevis Lambert, Galeola senonensis d’Orbigny, G.
papillosa Klein, Paronaster cupuliformis Airaghi, Guettaria schamchorensis
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Melikov, Coraster caucasicus Moskvin, C. cubanicus Moskvin, C. transcau-
casicus Rengarten, M. brongniarti Hebert, Isomicraster faasi Roukhadze,
Turangulaster nazkii Solovyev u Endelman mo3anekamnanckumu, a Conulus
isopyramidatus Melikov, C. raulini Cotteau, Catopygus williamsi Charle, Car-
diotaxis heberti Cotteau, Echinucorys globosus Klein, E. humilis Lambert, E.
gibbus Lamarck, E. conoideus Goldfuus, E. ovata Leske, E. belgicus Lambert,
E. pyramidata Portlock, /nfilaster hagenovi d’Orbigny, Galeola berguschatica
Rengarten, G. cubatliensis Melikov, Seunaster gilleroni (Loriol), Stegaster
grassourei Lamarck, St. sumbaricus Rengarten, St. gauthieri Lambert, St.
subconicus Rengarten, St. humilior Rengarten, Guettaria angladei Gauthier,
Pseudoffaster caucasicus Dru, Physaster abichi Antula, P. oblongus Rengar-
ten, Micraster haasi Stolley, M. laxoporus d’Orbigny, Isomicraster campa-
niensis Melikov mepexoiHbIMU C paHHEro KammaHa B mo3anuil. 13 wux Co-
nulus cubatliensis Melikov, C. azerbaidjanensis Melikov, C. subpyramidatus
Melikov, C. isopyramidatus Melikov, Galeola berguschatica Rengarten, G.
cubatliensis Melikov, Stegaster sumbaricus Rengarten, St. subconicus Ren-
garten, St. humilior Rengarten, Physaster oblongus Rengarten, Micraster haasi
Stolley, Isomicraster campaniensis Melikov, Cyclaster berguschatica Melikov
SABJIAKOTCA DOHACMHUYHBIMUA.

B mpenenax asepOaitmkanckoi yactu Manoro KaBkasa, B OTIIOKEHHSX
MaacTpuxTa, OOHAPYKMBAETCS CYIIECTBEHHO H3MEHEHHBIM KOMILJIEKC 3XHU-
HHUAOOB I10 CPAaBHCHUIO C KaMIIaHOM. HpI/I nepexoac € KaMilaHa B MaaCTpUXT
MHOTHE BUJBI (0UTH ~95%) MCYe3al0T. DXUHOUAEH MAaCTPHUXTa IMPEJCTaB-
JICHBI IIATUACCATBIO BHJAaMHU, OTHOCAIIUXCA K ABaALATH pPOJaM. N3 Hux
Galerites vulgaris Leske, Catopygus conformis Desor, Seunaster altus Seunes,
Galeaster rocardi Cotteau, Coraster munieri Seunes, Homoeaster tunetanus
Pomel, Spatogoides striato- radiatus Leske siBASIOTCSI HCKITFOUNTEIILHO paHHE-
maactpuxtckumu, Conulus magnificus d’Orbigny, Catopygus pyriformis Agas-
siz, Echinocorys duponti Lamarck, E. cypliensis Lambert, E. magnificus Gold-
fuus, Seunaster lamberti Charles, Pseudoffaster renngarteni Schmidt, Cyclas-
ter integer d’Orbigny nmo3aHeMaacTpUXTCKUMH, a ocTajbHbie- Galerites orbi-
cularis d’Orbigny, Conulus campanaeformis Melikov u Endelman, C. laevis
Agassiz, C. fenestratus Agassiz, Oolopygus jaudraiensis Smiser, Cardiaster
granulosus Goldfuusi, Hemipneustes striato- radiatus Leske, Echinocorys
ovata Leske, E. pyramidata Portlock, E. petosata Lambert, E. goldfuusi
Lambert, E. mattseensis Laube, E. conicus Breynius, E. heberti Seunes, E. sub-
globosus Goldfuus, E. gigas Cotteau, E. tercensis Lambert, Offaster
guazanensis Rengarten, Stegaster boullei Cotteau, St. agdamensis Rengarten,
St. chalmasi Seunes, St. georgicus Roukhadze, Galeaster sumbaricus Poslav-
skaya, Coraster alapliensis Seunes, C. vilanovae Cotteau, Homoeaster evaristei
Cotteau, H. petaloides Lambert, Physaster abichi Antula, P. inflatus d’Or-
bigny, Ornithaster evaristei Cotteau, O. cordiformis Cotteau, Lambertaster
douvillei Gauthier, Cyclaster pyriformis Cotteau, C. crassicarinatus Rengarten,

41



Prenaster carinatus (Anthula). 3necs Bcero Tpu Buga (Echinucorys ovata, E.
pyramidata u Physaster abichi) sBusoTcss mepexoaHbIMH ¢ PaHHETO MaacT-
pHUXTa B IIO3AHUIA.

DHIEMUYHBIMHA BHIAMH [UTs MaacTpuxTa sBisirorcs: Conulus campanae-
formis Melikov & Endelman, Stegaster agdamensis Rengarten, St. chalmasi
Seunes, Cyclaster crassicarinatus Rengarten.

JIONTOXKUTEIISIME CpeJIH SXWHH/I0OB TIO3JHEr0 MeJa sBIsutuch Echinocorys
ovata, Ech. pyramidata u Physaster abichi.

ITpu nepexone or Me3o3o0s k KaitHO3010, B CBSI3U C I100abHBIM BBIMHU-
paHHeM OpraHMYecKOro MHpa Ha 3emiie, B COCTaBe HXMHMJIOB a3epOaiimkaH-
ckoi yactu Manoro KaBkaza IPOHMCXOIHUT PE3KOE COKpaILIEHUE, KOTOPYIO
MOKHO OTMETHUTH Kak “BbiMHpaHue” (puc.). [Ipekpaimaror cBoe CyiecTBOBa-
HUE TaKHe BaXKHEHIIMe apxucrparurpaduueckue Me3030MCKHE TPYIIbI, Kak
AMMOHHUTBI, PYIUCTHI, OEJTIEMHHUTHI U WHOLIEPAMU/IBI, a TaKKe MHOTHE POIbI U
UCKJTFOUMTENILHO BCE BHIBI 3XMHHUIOB (3a mckiroueHuem Echinocorys gigas
Cotteau), XxapakTepHbIX Ui MAaCTPUXTCKOTO BEKa. DTH COOBITUS U B JTaHHBIN
MOMEHT MPOJOJIKIOET OCTaBaThCS OJJHUM M3 3araJlouHbIX IPOOJIEM B UCTOPHUU
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Puc. I'padux pacnpeseneHus 3XHHUI0B MO3JHEr0 MeJia U PaHHEro MNaljeoleHa (J1aHuMapka)
Marnoro KaBkasa no Bekam. QO003Ha4eHusi: o ropuzoHTanu: | — ceHomaH, 2 — TypoH, 3 —
KOHSIK, 4 — CAaHTOH, 5 — KammaH, 6 — MaaCTpUXT, 7 — JaHW; M0 BEPTUKAIIN: KOJTHMYECTBO POJIOB
1 BHUJOB; KPUBBIC HAa PUCYHKE: a - UBMCHCHHA KOJIUYECTBA POAOB IO BEKaAM; 6 - UBMCHCHUA
KOJIMYECTBA BUJIOB I10 BEKaM.

HCCMOTp}I Ha MAaCCOBOC BbLIMHPAHUC B KOHIIC ME3030MCKOH OpbI, U3 JIBa-
JIIATH MAaCTPUXTCKUX POJIOB B JATCKUW BEK MEPEXOMSAT JIMIIb Echinocorys,
Coraster, Homoeaster, Ornithaster, Hemiaster u Cyclaster. BHoBb, mosiBuB-
HIMMHUCS POJIaMH, B JIATCKOM Beke siBisitoTcs Isaster, Brissopneustes u Proto-
brissus. Takue poxmbl kak Echinocorys, Coraster, Homoeaster, Ornithaster,
Hemiaster u Cyclaster nosBisiroTcsi B JaTCKOM BEKE COBEPIICHHO HOBBIMH,
MHOTOYKMCICHHBIME BHaamu - Echinocorys renngarteni Posllavskaya u
Moskvin, E. arnoudi Seunes, E. pyrenaicus Seunes, E. semiglobosus Congiel,
E. depressus Eichwald, E. edhemi Boehm, E. sulcatus Goldfuus, E. sumbaricus
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Djabarov, E. oblicuus Ravn, Coraster sphaericus Seunes, Homoeaster abichi
Anthula, Ornithaster munieri (Seunes), O. marsooi (Seunes), Hemiaster inker-
manensis Loriol, Cyclaster danicus Schliiter. Hapsiny ¢ aumu Ha Majom Kag-
Ka3C¢ IMOABJIAIOTCA TaKKC, COBCPIICHHO HOBBIC, IO)KHOCBpOHeﬁCKHe BUAbI
Isaster acuitanicus (d’Orbigny), Brissopneustes gaurdoni Cotteau, Protobris-
sus canaliculatus Cotteau, P. depressus (Kongiel) u P. terkensis Seunes.

Bnustaue ceBepHoﬁ IMPOBUHIIMKU BOCCTAHABJIMBACTCA B HATCKOM BCKC, U
(dayHa >XHUHOHIEA B 9TO BpeMs NMpUoOpeTaeT CMEIIaHHbI XapakTep. O0mmmu
¢ Cesepnoii EBpomoii siBisitorcest Echinocorys gigas Cotteau, Ech. arnaudi
Seunes, Ech. semiglobosus Seunes, Ech. depressus Eichwald, Ech. edhemi
Boehm, Ech. sulcatus Goldfuus, Ech. sumbaricus Djabarov, Ech. oblicuus
Goldfuus, Cyclaster danicus Schliiter u ap., HO Hapsiy ¢ HUMH IPUCYTCTBYIOT
1 o0uTaTEN! I0Tra, KOTOpble pacnpocTpaHensl oT @panuuu u Mcnanuu 1o Boc-
TouHoi okpamHbl Typkmencrana: Echinocorys renngarteni Poslavskaya u
Moskvin, Ech. pyrenaicus Seunes, Coraster sphaericus Seunes, Homoeaster
abichi Anthula, Ornithaster munieri (Seunes), O. marsooi (Seunes), Hemiaster
inkermanensis Loriol, Isaster abkhasicus (Schwetsov), I aquitanicus
(d’Orbigny), Brissopneustes gaurdoni Cotteau, Protobrissus canaliculatus
Cotteau, P. depressus (Kongiel), P. terkensis Seunes.

I/ICXO,I[}I M3 BBIIICHU3JIOKCHHBIX MOYKHO ITPUATHU K 3aKIIFOUCHHIO!

1) HaunHas ¢ ceHoMaHcKoro Beka Ha ManoM KaBkaze muio mostamHoe
HapaCTaHUC TAKCOHOMHYCCKOI'O COCTaBa 3XWMHHUAOB, U AOCTUTAJIa OHA CBOCTO
IIMKa B HepBOfI IIOJIOBHUHE ITO3HCTO KaMIlaHa. TGHHCHIII/ISI oTa MpoaoIKallaChb
TAK¥XKC U B MAaaCTPHUXTCKOM BCKC;

2) B CBSI3U C TI00ATBHBIM BRIMUpAaHUEM Ha 3emiie, 2/3 3XUHUIOB, CyIIe-
CTBOBABIIUX B MAadCTPUXTCKOM MOPCKOM Oacceiine Maioro KaBKa3a, IMpCKpa-
LIaI0T CBOE CYIIECTBOBaHUE B KOHIIE Me3030s U He nepexoaut B KaitHo301;

3) ucuesHoBeHMs Ha rpanuile Me3030s u KaiiH0305, 0COOEHHO OTKPBITO
BBISIBJIIFOTCSI B COCTaBE HU3IIMX TAKCOHOMUYECKHUX TPYMI (PO, BUI).
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GEC TOBASIR EPOXASINDA EXINOIDEYALARIN INKISAFI VO ONLARIN
TOBASIR VO PALEOGENIN SORHODDINDO KUTLOVi QIRILMASI
9.M.MOMMODOLIZADO

XULASO
Kicik Qafgazin Ust Tobasir kesilislorindo Exinoideya faunasmin inkisaf tarixi va
horizontal yayilmasinin izlonilmosi gostorir ki, Gec Tobasir epoxasinda osrdon-asro kecdikco
faunanin sistem torkibinds doyismolor bas verir vo har bir asrin 6ziiniin sociyyovi komplekslori
askar olunur. Biitlin zaman orzinds regionda fauna komplekslorinin doyismasi regionun geoloji
inkisaf tarixi vo ¢okiintiitoplanma prosseslori ilo miisayiot olunmusdur.
Acar sozlar: Kicik Qafqaz, ekinidlor, mollusks, era, kampan, maastrixt
DEVOLOPMENT OF ECHINOIDS IN THE LATE CRETACEOUS EPOCH
AND THEIR CATASTROPHIC BREAKING AT THE BORDER
OF CRETACEOUS AND PALEOGENE
AM.MAMEDALIZADE
SUMMARY
A trace of the history of the development and spread of the echinoidea fauna in the
sections of the Upper Cretaceous of the Lesser Caucasus shows that in the Late Cretaceous,
when the transition from century to century occurs, the composition of faunal complexes is
updated. Each stage has its own characteristic complex. The change of faunal complexes was

accompanied by sedimentation and the geological development of the region.

Key words: Lesser Caucasus, echinids, mollusks, era, Campanian, Maastrichtian
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SIRVAN DUZUNDO QRUNT SULARININ FORMALASMASI

J.V.COFORLI
Baki Doviat Universiteti
j-gzade@hotmail.com

Maqalada Sirvan diizi arazisinda qrunt sularmmin saviyya va Kkimyavi rejimlarina
baxilmig, onlarin formalasma qanunauygunluglar: sarh edilmisdir.

Acar sozlar: qrunt sulari, rejim, formalagma, qanunauygunluq, minerallagma doracosi,
yatim dorinliyi.

Son illordo daha aydin hiss edilon qlobal iglim doyigmalori — quraqliq,
siddatli istilogma, tobii koteklizmlorin intensivliyinin artmasi, yagintilarin qey-
ri-borabar paylanmasi vo digor tobii hadisalor hidrogeoloji proseslorin forma-
lagmasina 6z ciddi tosirini gostormokdadir. Eyni zamanda son illords otraf mii-
hito gostorilon antropogen va tabii tosirlor naticasinds ekoloji tarazliqda siddotli
gorginlik miisahido olunmaqdadir. Xiisusilo yerin tokine vo sothino gdstorilon
plansiz vo elmi cohatdon tam osaslandirilmamis miidaxilsler, o ciimladon yeral-
t1 sularin istismari, nohong hidrotexniki, genismiqyash irrigasiya vo melio-
rasiya sistemlorinin tikintisi, tobii ladsaftlarin dagidilmasi, mesolorin qirilmast,
tobii otlaglarin vo bigonoklorin tadricon siradan ¢ixmasi vo sair bu kimi hallar
regionlarin hidrogeoloji vo geoloji soraitin doyismosino gotirib ¢ixarmigdir.
Belo bir soraitds tobii vo antropogen tosirlor altinda hidrogeoloji soraitin do-
yisma istigamatlorinin  vo qanunauygunluqlarinin dyronilmasi qabaglayict
todbirlorin goriilmasi baximindan bdyiik shomiyyat kosb edir.

Tadqigatimizin magsadi Sirvan diizii orazisindo dordiincii dovr ¢okiin-
tillorindo yayilmis qrunt sularinin formalasma qanunauygunluglarinin miioyyon
edilmasindon ibaratdir.

Tadqiq edilon arazinin hidrogeoloji soraiti vo qrunt sularinin rejimi, fond,
odobiyyat, layiho vo miisahido materiallarinin toplanilmasi, dyronilmosi vo
tohlili asasinda hoyata kecirilmisdir.

Orazinin hidrogeoloji soraitinin 6yranilma vaziyyati. 1900-cii ildo irri-
qasiya tikintisi ilo slagodar olaraq Sirvan diizlinds yeralt1 sularin yaranmasi,
yatma dorinliyi, kimyovi torkibi, minerallasma doracasi vo s. dyronilmoya
baslanilmisdir. 1913-1916-ci illordo Qafqazda Suya Nozarot Idaroasi torafindon
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Sirvan diiziindo qrunt sularinin soviyyesinin Oyronilmasi iizra rejim
miisahidolori aparilmisdir [15].

Oktyabr Sosialist inqilabindan sonra irriqasiya tikintisi iizro axtarig vo
layiho islorinin genis inkisafi ilo olagadar olaraq orazinin hidrogeologiyasinin
vo miithondis-geologiyasinin dyranilmasina baslanilmisdir.

1925-1932-ci illordo F.P.Savarenskinin [26] rohborliyi altinda Zagafqa-
ziyanin pambiqe¢iliq rayonlarinin hidrogeologiyasinin dyronilmasi istiqa-
motindo todqiqatlar aparilmis vo noticolors asason geoloji vo hidrogeoloji
xaritalor qurulmusdur.

1928-1929-cu illoards F.P.Savarenskinin vo V.A.Priklonskinin rohborliyi
altinda su ehtiyatlarindan istifado sxeminin hazirlanmasi idarosi torofindon
Olicancay vo Goycay caylar1 arasi orazinin hidrogeologiyasinin dyronilmasi
sahasinda todqiqatlar aparilmis vo 1:200000 miyasinda hidrogeoloji xarito
tortib edilmisdir [25, 26].

1929-1930-cu illordo F.P.Savarenski «Qrunt sulari vo Zaqafgaziyada
irriqasiya» vo «Kiir-Araz ovaligi, onun qrunt sular1 vo onlarin duzlagsma sabab-
lori» asorindo Zaqafqaziyanin diizon orazilorindo qrunt sularinin suvarma iigiin
istifado miimkiinliiyti arasdirilmis vo Kiir ¢ayr hovzosinin ayri-ayri hissolori
ticiin qrunt sularmin suvarma monbayi kimi istifads yollar1 gostorilmisdir [26].

1932-ci ildo V.A.Priklonski «Sorqi Zaqafqaziya diizonlinin hidrogeoloji
ogerki» asorinds Sirvan vo digor diizonliklorin hidrogeoloji soraiti haqqinda
icmal molumat verir [25]. 1946-ci ildo SSRi-nin aidiyyat1 toskilatlar1 torofindon
Kiir-Araz diizenliyinin hidrogeoloji vo miihandisi-geoloji soraitinin daqiq
Oyronilmosi vo meliorativ monimsonilmasi ii¢lin texniki layihonin tortib olun-
mas1 tapsirilmigdir. Bu sahodo Azorbaycan Geologiya Idarasinin kollektivinin
boyiik omoyi olmusdur. Bu materiallar diizonliyin kond tosorriifati cohotdon
monimsanilmasini tomin edon irriqasiya-meliorativ tadbirlorin texniki layiho-
lorinin osaslandirilmasi {i¢iin istifado olunur. Bu materiallarin osasinda quyular
sobokasi toskil olunmusdur ki, 1948-ci ildon fasilosiz olaraq Kiir-Araz diizonli-
yinin qrunt sularinin rejimi, kimyoavi torkibi vo temperaturu iizorindo miisa-
hidolor aparilir. Bu islorin noticolori Azarbaycan Geologiya Idarasinin Hidro-
geoloji ekspedisiyasinin tortib etdiyi illik hesabatlarinda ¢ap olunur.

1945-ci ildon Azorbaycan Geologiya Idarasi torafinden Sirvan diiziiniin
tozyiqli sularmin Oyronilmasi iizro genis miqyasda kosfiyyat islori aparilir.
Noticodo Sirvan diiziiniin kontinental gatinin doérdiinci dovr ¢okiintiilorinin
tozyiqli sular1 dyronilmisdir.

1947-ci ildo 1.S.Kulosvili «Azorbaycanin artezian sulari» monogqrafi-
yasini hazirlamigdir ki, burada 1:500000 miqyasda xorito iizorindo olan 9
artezian hovzosinin tobii goraitinin xarakteristikasini vermisdir.

1953-cii ildo 1.Y.Davudov Sirvan diiziiniin yeralt: sularmin kimyovi
xiisusiyyatlorinin formalagma soraitinin dyronilmasi ilo mosgul olmusdur.

1953-cii ildo I.M.Qubkin adina Geologiya institutunda Hidrogeologiya
vo mithandis-geologiyasi laboratoriyast togkil olunmusdur ki, bu da xalq to-
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sarriifat1 tolabatina uygun olaraq intensiv suvarma v iri irrigasiya-suvarma ti-
kintisi aparmaq l¢iin Kiir-Araz diizonliyinin hidrogeoloji soraitinin &yronil-
masini hayata kegirirdi.

1956-ci ildo A.A.Musayev [23, 24] ¢oxillik molumatlarin analizino osa-
son Sirvan diiziiniin yeralti axininin yaranmasi qanunauygunlugunu, kimyavi
xlisusiyyatlorini va rejimini osaslandirmisdir. 1946—-1966-ci illor, sohor vo kond
yasayls montogolorinin su tominati {iciin Mingagevir su anbarinin bazasinda
Kiir-Araz diizonliyinin irriqasiya-drenaj sistemlorinin yenidon qurulmasi
moqsadilo kompleks hidrogeoloji todqiqatlarin aparilmasi xarakterizo olunur.
Kompleks todgigatlar Azorbaycan Geologiya Idarosi torofindon digor toski-
latlarla birlikdo aparilib. islorin noticosindo 10-20 m dorinlikds arazinin geoloji
qurulusu va litoloji torkibi, onlarin hidrogeoloji parametrlori vo su-fiziki xas-
salari, qrunt sularinin yatma dorinliyi, kimyovi torkibi, minerallagma doracasi,
duzlarin toplanma prosesi Oyronilmis, tozyiqli sular haqqinda molumatlar
toplanmis, yeralti sularin ehtiyatlar1 hesablanmigdir. Sirvan diizii orazisindo
350 m doarinliys goder olan laylarda igmali tozyiqli sularin amals golma vo ya-
yilma soraiti, osas sudastyici horizontlarin sululugu vo sularin keyfiyyoti 6yro-
nilmig, homginin onlarin istifadosi {igiin praktiki tovsiyolor islonib hazirlan-
migdir.

Coxillik hidrogeoloji tadgiqatlara osason 1959-cu ildo Azorbaycan SSR
Elmlor Akademiyasi torofindon O.K.Langenin redaktorlugu altinda Azorbaycan
SSR-in Geologiyas1 [11] kitab1 buraxilmisdir. Bu kitabda kollektiv miislliflor
respublikanin yeralt1 sular1 haqqinda moalumatlar vermis vo onlardan istifads
yollarini gostormislor .

1956-c1 vo 1966-ci ildo H.Y Israfilov qrunt sularinmn rejiminin coxillik
todqiqatlar1 osasinda Kiir-Azaz ovaligimin qrunt sularinin rejimi movzusunda
namizadlik vo doktorluq dissertasiyalarini miidafis etmisdir ki, burada asason
rejimin formalasmasinin nazori vo praktiki suallarina vo orazido qrunt sularinin
rejiminin tiplorine gors rayonlasdirilmasina baxilmigdir [15, 16].

1968—-1973-cii illords Sirvan diiziindo meliorativ mogsadloar ii¢lin boyiik-
miqyasli hidrogeoloji vo miihondisi geoloji planalmalar aparilmis, aerasiya
zonasinin, qrunt sularmin va birinci tozyiqli horizontun geoloji-litoloji kasilisi
Oyronilmigdir.

1969-cu ildo N.V.Roqovskayanin redaktorlugu altinda “SSRi-nin Hidro-
geologiyast, XII cild, Azorbaycan SSR” kitabi buraxilmisdir ki, burada respub-
likanin ayri-ayr1 regionlarinin, o ciimlodon Sirvan diiziiniin hidrogeoloji, mii-
hondisi-geoloji soraiti, yeralti sularin dinamikasi, yaranma xiisusiyyatlori, Kiir
¢cokokliyinin moveud vo perspektiv suvarma zonalarinin hidrogeoloji-melio-
rativ soraiti Oyronilmisdir.

1970-ci ilds S.O.Rasulov «Sirvan diiziiniin hidrogeoloji soraiti» movzu-
sunda namizadlik dissertasiyasit miidafio etmisdir ki, burada Sirvan diiziiniin
hidrogeoloji soraitinin 1957-1975-ci illordo doyismo dinamikast vo yeralti
sularin balanst dyronilmisdir.
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1971-ci ildo Y.R.Fialko «Kiir ¢okokliyinin meliorasiya maqsadilo hidro-
geoloji rayonlasdirilmas1» mévzusunda dissertasiya isini miidafio etmisdir.

1979-cu ildo F.S.Oliyev «Suvarma soraitindo Sirvan diiziiniin qrunt su-
larinin yaranma ganunauygunluglar1 vo rejiminin prognozlasdirilmasi» movzu-
sunda namizadlik dissertasiya igini miidafio etmisdir.

1986-ci ildo V.A.Listengarten «Azorbaycan SSR-nin diizonliklorindo az
minerallagmis yeralt1 sularin yaranma ganunauygunluglari, ehtiyatlarmin qiy-
moatlondirilmosi {isullarinin xiisusiyyatlori vo perspektiv istifadosi» movzu-
sunda va 1987-ci ildo L.A.Krasilsikov «Suvarma moqgsadilo dagatoyi diizon-
liklorin yeralt1 sularinin somarsli ¢ixarilmasinin hidrogeoloji osaslar1 (Azorbay-
canin timsalinda) mévzusunda dissertasiyast miidafio etmislor.

2008-ci ildo ©.Olizadonin redaktorlugu altinda A.B.Olokbarovun,
F.S.Oliyevin, R.Q.Israfilovun, Y.H.israfilovun vo basqalarinin miiollifliyi ilo
“Azorbaycanin Geologiyasi. VIII cild. Hidrogeologiya vo Miihondis Geolo-
giyas1” kitab1 yenidon islonilmis vo ¢ap edilmisdir. Kitabda Azarbaycanin ayri-
ayr1 regionlarinin, o climladon Sirvan diiziinlin hidrogeologiyasi, yeralt1 sularin
formalagma xiisusiyyatlori, onlarin dinamikasi, yeralti sularin ehtiyatlari, fay-
dali gazintilarin hidrogeoloji soraiti, yeraltt sularin miihafizosi, miihondis-
geoloji rayonlasdirma vo digor masalolor 6z oksini tapmisgdir.

Sirvan diiziiniin hidrogeologiyas1 ©.K.8limov [7, 8, 9, 10], Y.H.Israfilov
[6,17, 18,19, 20, 21, 22], A.B.Olokbarov [2], C.C.Giilmammadov [3, 4, 5, 12,
13, 14] vo basqalar torofindon miixtolif istiqgamotlordo Oyronilmisdir. Hal-
hazirda Azarbaycan Ekologiya va Tobii Sarvatlor Nazirliyinin idarolori, Fov-
golads Hallar Nazirliyinin Milli Geoloji Xidmat Idarasi vo Azarbaycan Melio-
rasiya vo Su Tosarriifatt A¢giq Sohmdar Comiyyetinin Hidrogeoloji-meliorativ
ekspedisiyast torafindon Sirvan diiziinlin hidrogeoloji soraitinin doyismaosi, yer-
alt1 sularin soviyyoa vo hidrokimyavi rejimlori tizorindo stasionar miisahidolor
aparilir.

Qrunt sularimin rejimi vo formalasma qanunauygunluglari. Sirvan
diiziiniin qrunt sularinin saviyys vo kimyovi rejimlori, formalasma ganunauy-
gunlugu vo digor parametrlori daha genis miqyasda H.Y.israfilov torofindon
Oyronilmis vo miiollif s6zii gedon ovaliq lizro aldo etdiyi zongin molumat vo
materiallar osasinda ilk dofo olaraq 1972-ci ildo “Kiir-Araz ovaligmin qrunt
sular1” adli monografiyasini ¢ap etdirmisdir [15].

Sirvan diiziiniin qrunt sular1 F.P.Savarenski, V.A.Priklonski, 1.Y.Davu-
dov, A.A.Musayev, N.V.Roqovskaya, S.M.Ofondiyev, Y.R.Goycayski,
Y .R.Fialko, F.S.Oliyev, V.A. Listerqarten, ©O.K.Olimov, A.B.9lokborov,
Y H.israfilov, D.H.israfilov, C.C.Giilmommodov vo basqalar1 torofindon
miixtolif istigamotlordo dyronilmisdir.

Zaman kegdikco otraf miihitdos tobii vo antropogen tasirlor naticasinds do-
yiskanliklor bag verir. Qlobal iglim doyismolori fonunda yeralti sularin forma-
lasma ganunauygunluglarinin dyronilmosi daha aktual xarakter alir. Xiisusilo
antropogen faktorlar noticosindo yeralti sularin rejimi, kimyavi torkibi, qida-
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lanma monbalori, formalasma soraitlori vo s. doyiskonliys moruz galir.

Sirvan diizli orazido qrunt sular1 dordiincii dovr cokiintiilorinds yayil-
magqla hor yerdo rast golinir, lakin konuslararasi ¢okokliklorin bozi dagotoyi
saholorinds tosadiif edilmir. Qrunt sularinin yatim dorinliyi 0,5 m-don 73 m-9
kimi doyisir. Girdimangay caymin sorq hissosindo, Agsu ¢ayimin yuxari his-
sasinds qrunt sularmin yatim dorinliyi 30-40 m togkil edir. Yuxar1 Sirvan kanali
vo suvarmanin intensiv aparildigr orazilorde qrunt sularmmin dorinliyi 1-3 m
arasinda doyisir. Onlarin yatim dorinliyi orazinin conub-qorb torafine vo Kiir
cayina dogru azalir vo ¢ay vasitosilo drenaj olunur (sok.1).

N Y N I I 3 e il
Sok.1. Qrunt sularinin yatim darinliyi vo hidroizohips xaritosi [C.C.Giilmommodovun
molumatlarina asasan tortib edilmisdir]:
Qrunt sularinin soviyyasi: 1-1,0 m-o gador; 2-1,0-1,5m; 3-1,5-2,0 m;
4-2,0-2,5 m; 5-2,5-3,0 m; 6-3,0-5,0 m; 7-qrunt sular1 mixtolif
dorinliklora malik olan arazilorin sorhadlori; 8-hidroizohips xattlori.

Orazinin yuxari hissesindo, yeralti sularin axin istigamotinde vahid su
lay1 bir nego qatlara boliiniir. Lakin bu béliinmas lokal xarakter dasiyir vo orazi
lizro qrunt sular vahid sudastyici horizontla tomsil olunur. Qrunt sular1 axininin
mailliyi 0,03-0,0007 arasinda doyisir vo dagstoyi zonadan diizonliys dogru
azalir. Caylarin gotirmo konuslarinin yerlosdiyi orazilorde alliivial-proliivial
cokiintiilor genis yayildigindan burada aerasiya zonasi yiiksok sukeciricilik
qabiliyyatino malikdir. Qrunt sularin1 dasiyan horizontun galinligi 5-178 m
arasinda doyisir. Dagatoyi orazido onun galinligr 110-178 m, diizonlik orazido
159 5-10 m toskil edir.

Tiiryangay c¢aymin gotirmo konusunda qruntlarin siizmo omsali diger
caylarin gotirmo konuslarinda yayilmis ¢okiintiilorlo miiqayisode daha bo-
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yiikdiir. Burada sukegiron siixurlarin siizmo amsalinin qiymati 4 m/giin-s catir
vo osason 1-3 m/giin arasinda doyisir. Caylarin gotirmo konuslarinin periferiya
hissalorindo vo konuslararasi depresiyalarda siiziilmo omsalinin qiymoti aza-
laraq 0,2-0,5 m/gilin-9 enir. Sudasiyict siixurlarin stizms omsal1 0,1 m/giindon —
64,1 m/giino kimi doyisir vo gotirmo konuslarinin baslangicindan baslayaraq
periferiyaya dogru ardicil olaraq azalir. Qeyd edilon bu litoloji miixtalifliklor
orazidoki qrunt sularinin rejimine 6z tosirini daimi gostarir.

Todqiq edilon orazido qrunt sularinin yatma dorinliyinin soviyya vo
kimyavi rejimlorinin doyismasi tabii vo antropogen amillarin tosiri altinda bag
verir. Umumon qrunt sularinin formalasmasinda miixtalif monboler istirak edir.
Bu monbalarin 6zii iki qisma - tobii va siini manbalars bdliiniir.

Tobii monboloro atmosfer ¢okiintiilori, su buxarlarinin kondensasiyasi,
tozyiqli sular, sel, kohriz, bulaq, ¢ay vo ana siixurlarin sular1 daxildir. Qrunt
sularmi1 qidalandiran bu sulardan atmosfer c¢okiintiilori vo subuxarlarinin
kondensasiyasi regional, digorlori iso lokal qidalanma monboloridir.

Qrunt sularinin siini qidalanma monbolorine biitiin név kanallardan vo
sututarlardan gedon su itkilori, homg¢inin suvarma sularindan gedon infiltrasiya
daxildir. Eyni zamanda qrunt sularinin komiyyat vo keyfiyyot gostoricilorinin
formalagmasinda tobii amil- iimumi buxarlanma miihiim rol oynayir. Umumi
buxarlanmaya qrunt sularindan gedon buxarlanma vo bitkilor torofindon
transpirasiya edilon sular daxildir.

Buxarlanma qrunt sularinin balans elementlorindon biri olub onlarin
kimyavi rejiminin formalagsmasinda miihiim rol oynayir, esasen qrunt sularinin
minerallasma dorocosinin artmasina vo torpaqlarin tokrar sorlagsmasina sobab
olan monfi amildir. Buxarlanma hom do qrunt sularinin resurs vo ehtiyatlarinin
azalmasina birbasa tosir gostoron faktordur.

Tohlillor gostorir ki, qrunt sularinin soviyyo rejimi (yatim dorinliyi) ilo
onlarin hidrokimyavi rejimi (minerallasma doracasi, kimyovi torkibi vo sularin
tipi) arasinda six olage movcuddur. Qrunt sularinin yatim dorinliyi az olan
orazilords suyun minerallasma doracasi yiiksok, qrunt sularin soviyyasi dorindo
yerlason halda iso oksins - onlarin minerallagma daracasi az olur.

Orazido yayilan qrunt sularmin kimyovi torkibi vo tipi onlarin yatim
dorinliyindon vo yerlosmo soraitindon (movqgeyindon) asili olaraq koskin so-
kildo dayisir. Burada qrunt sularinin minerallagsma doracosi sirindon sora qodor
doyismoklo miioyyon bir qanunauygunluga tabe olur. Tiiryancay, Goycay vo
Girdimangay caylarinin gatirmo konuslarinin yuxari hissalorinds, yeraltt sularin
togokkiil tapdig1 zonada qrunt sularinin minerallasma doracosi 1 g/l-don ¢ox
deyildir. Konuslararasi depresiyanin qanadlarina torsf vo gotirmo konuslarinin
periferiya istigamotindo qrunt sularinin minerallagsma dorocosi artmaga baglayir
vo bozi hallarda minerallasma 130 g/l-o ¢atir. Bu zaman qrunt sular1 miixtolif
kimyavi tiplara malik olur (sok.2).
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Sok.2. Qrunt sularinin minerallagsma doracasi vo kimyovi torkibi (tipi) xoritosi
[C.C.Gililmommadovun malumatlarina asasaon tortib edilmisdir]:
Qrunt sularimin minerallagma dorocasi vo kimyovi torkibi: 1-1,0 g/l-o godor,
HCO;-Na-Ca; 2-1-3 ¢/l, SO4-HCO3-Ca-Na; 3-3-5 g/, HCO;-SO4-Mg-Na; 4-5-
10 g/1, CI-HCO3-Na-Mg; 5-10-25 g/1, SO4-Na; 6-25-50 g/1, SO,-CI-Mg-Na; 7-50
q/l-don ¢ox, SO4-Mg-Na; 8-miixtolif minerallasma doracosine vo kimyovi
torkiba malik olan qrunt sularinin sorhadlori.

Qrunt sularinin saviyyosi dorinds yerloson halda onlarin tipi hidrokarbo-
natli natriumlu, yer sothine yaxin yerlogon halda iss - xlorlu-sulfatli vo sulfatli-
xlorlu olur. Minerallagma doracasi 1 g/1-0 qodor olan qrunt sularinda anionlar
arasinda aparici yeri hidrokarbonat, kationlar arasinda ise natrium vo kalsium
tutur. Nadir hallarda kationlar icerisinds maqnezium istiinliik togkil edir.
Minerallagma doracosi 10-15 g/l olan qrunt sularinda hidrokarbonatin miqdar:
azalir, xlor vo sulfatin miqdar1 artir. Bu sularda natrium vo maqneziumun
miqdar1 kalsiumdan ¢ox olur. Minerallasma doracasi 50-100 g/l vo daha ¢ox
olan grunt sularinda sulfatin azalmasi xlorun artmasi, bazi hallarda iso oksina
xlorun azalmasi sulfatin artmasi miisahido olunur.

Tadqiq edilon orazido aparilan meliorasiya vo irriqasiya todbirlori no-
ticosindo qrunt sularinin soviyya vo hidrokimyovi rejimlorinde ¢oxillik vo
movsiimil doyisikliklor bag vermis vo hal-hazirda proses davam etmokdadir.
Ovvalca qrunt sularinin ¢oxillik soviyye rejiminin formalagsma qanunauygun-
luguna nozar salaq.

Materiallarin tohlili gdstorir ki, kegon asrin ovvallorindo Azorbaycanda
suvarma indiki kimi genis orazilorde aparilmamisdir. Kegan asrin 30-cu illo-
rindo Azarbaycanda irriqasiya vo meliorasiya islori indiki dovrle miiqayisade
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zoif inkisaf etmis vo suvarilan orazilordo suvarma kanallart vo kollektor drenaj
sobokoalari olduqca seyrok olmusdur. Bu illords Sirvan diiziindo qrunt sularinin
yatim dorinliyi 5-10 m vo ondan daha ¢ox olmusdur (cod.1).
Cadval 1
Sirvan diiziinds qrunt sularimin (QS) yatim dorinliyins gora
sahalorin paylanmasi, Umumi sahadan %-la [11, 18]

. Qrunt sularmin yatim darinliklori, m Qrunt sularmin yatim derinliyinin
Hlor 0-11]1-2]12-31]3-5 >5 orta qiymaoti, m

1930 | 44 5,8 10,2 | 25,9 | 63,7 6,04

1950 | 5,6 6,3 11,5 | 26,2 | 50,2 5,80

1970 | 21,2 | 26,2 | 24,1 | 16,2 | 14,9 2,38

1980 | 31,3 | 34,1 | 29,0 8,9 6,6 2,35

1995 | 23,0 | 38,8 | 28,5 6,6 3,1 2,02

2010 | 22,9 | 39,0 | 28,1 7,1 2,9 1,79

2018 | 20,1 | 40,8 | 29,4 6,9 2,8 1,90

Suvarmanin aparildigi srazilords qrunt sularinin soviyyasi tadricon qalx-
maga baslayir. Artiq 1951-ci ildo biitiin suvarilan orazilordo 5-10 m vo 10 m-
don dorinds yerloson qrunt sularinin tutdugu saho 33 %-don 20 %-o enmisdir.
Sirvan diiziindo 5-10 m vo 10 m-don ¢ox dorindo yerlogson qrunt sularinin
tutdugu saholor 1,5 dofo azalmis, eyni zamanda 0-3 m dorinlikds yerloson qrunt
sularinin tutdugu saholor 2,6 dofo artmigdir (cod.1).

1950-ci illorin ovvolindon Azorbaycanda torpaglarin suvarilmasi iizro
yeni inkisaf morholosi baglayir. 1952-ci ildo Varvara, 1953-cii ilds iso 6lkomiz-
do vo diinyada analoqu olmayan, ¢oxtoyinatli (energetika, suvarma, baliqgiliq,
turizm, idman va s. mogsadlor tiglin) Mingagevir su anbart istifadoyo verilir.

Bu unikal hidrotexniki tikintilorlo borabor Kiir-Araz ovaligi torpaqglarini
suvarma suyu ilo tomin etmok ti¢lin 1955-ci ildo Yuxart Qarabag kanali, 1958-
ci ildo Yuxar1 Sirvan kanali, 1960-c1 ildo iso Bas Mugan vo Sabir magistral
kanallart tikilib istifadoyo verilir [1]. Artiq 1960-c1 ildo suvarilan torpaq sahosi
950 min ha-a ¢atdirilmigdi. Hal-hazirda suvarilan torpaglarin sahosi 1428 min
hektardir.

Hidrotexniki qurgularin, irrigasiya sistemlorinin tikintisi vo suvarilan ora-
zilorin genislondirilmasi qrunt sularinin tobii rejiminin asasl sokildo doyisme-
sino gotirib ¢ixarir. Artiq qisa bir miiddst orzinds suvarma kanallarindan gedon
stizmao itkilori, intensiv sath suvarma iisulunun genis totbiqi noticesindo qrunt
sularinin soviyyasi yer sathino yaxinlasmisdir. 1962-ci ilds dorinliyi 10 m-don
¢ox olan qrunt sularmin tutdugu saholor xoritodon, demok olar ki, silinmisdi.
Dorinliyi 0-5 m olan qrunt sular1 Sirvan diiziiniin 84 %-don coxunu ohato
etmigdi. Sirvan diizliniin dagatoyi hissasi istisna olmagqla, deorinliyi 5-10 m-don
asagida olan qrunt sularina rast golinmirdi (cad.1).

1960-c1 illordo Azorbaycanda irriqasiya-meliorasiya iglori vo hidrotexniki
qurgularin tikintisi daha siirstlo inkisaf etdirilir. Yeni su anbarlari, suvarma ka-
nallar1 insa edilir, suvarilan okin saholori geniglondirilir. Bununla yanasi qrunt
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sularmin saviyyesi qalxmaqda davam edir. Artiq 1970-1980-ci illordo Sirvan
diiziindo yatim doarinliyi 0-3 m arasinda olan qrunt sular1 srazinin 90 %-ni ohato
edirdi (cad.1).

Qrunt sularinin saviyys rejimi iizorinds aparilan miisahido materiallarinin
tohlili gostorir ki, qrunt sularinin saviyyasinin qalxmast 1995-ci ilo qodar miix-
tolif dovrlordo miixtalif intensivliklorlo davam etmis vo sonraki illords sabitlos-
misdir. Qrunt sularinin soviyyo rejiminin sabitlosmasi iki amillo olagodardir:

1. Suvarilan orazilords kollektor-drenaj sobokalorinin tikintisi;

2. Yer sothino yaxin olan qrunt sularindan geyri-mohsuldar buxarlan-
manin artmasi ilo su balansinin moxaric hissasinin ¢oxalmas.

frrigasiya tikitisinin inkisaf etdirilmosi ilo paralel olaraq respublikanin
suvarilan orazilorindo qrunt sularinin soviyyesini tonzimlomok vo sorlasmis
torpaqlart zororli duzlardan tomizlomok iiclin digor bolgolorlo borabor Sirvan
diiziindo do kollektor-drenaj sobokolori insa edilmisdir. 143,3 min ha orazido
kollektor-drenaj sobokasi vo onlarin sularini konarlagdirmaq ti¢iin 1965-ci ildo
layiho sorfi 44 m’/san olan Bas Sirvan kollektoru tikilib istifadoys verilmisdir. Mo-
lumat {igiin qeyd edok ki, 1984-1987-ci illordo Bas Sirvan kollektoru rekon-
struksiya edilmis vo onun suburaxma qabiliyyati 72 m’/ san-ya catdirilmisdir [1].

Tadqiq edilon arazids qrunt sularinin saviyya rejimi - yatim dorinliyi tok-
co c¢oxillik zaman orzindo deyil, hom do il orzindo doyiskonliyo moruz qalir.
Qrunt sularmin saviyyasi rejim formalasdiran amillordon - suvarmadan, at-
mosfer yagintilarindan vo kanallarin isindon (slizms itkilorindon) asilt olaraq il
daxilinde qalxir vo enir. Qrunt sularinin qalxib-enmasi suvarma kanallarinin
yaxinliginda daha siiratlo bag verir. Kanalda suyun soviyyassi ilo qrunt sularinin
saviyyasi sinxron sokildo galxib-enir. Qrunt sularinin soviyyasi drenaj xattino
yaxin olan zolaqlarda nisbaton sabit voziyystds olur, lakin drenaj xottindon
uzaqlasdiqca, osason drenlorarast zolaqlarda suvarma suyundan yaranan infil-
trasiya hesabina qrunt sularmin soviyyosi suvarmalarin aparilmasi ilo qalxir,
suvarma kasildikdon sonra iso toadricon enmayas baglayir.

Miisahidolor gostorir ki, qrunt sularinin soviyys rejimi atmosfer yagin-
tilarindan oldugca az asihidir. il orzindo miixtolif miiddatlords, esasan payiz-qus
dovriindo yagan yagintilar zamani qrunt sularinin saviyyosi daha dorinds yer-
lagir. Bir qayda olaraq, qrunt sularmin saviyyasi aprel aymndan tadricon qalx-
maga baslayir vo iyul-avqust aylarinda soviyyonin maksimal amplitudalari
miisahido olunur. Oktyabr ayindan baslayaraq yanvar ayma qodor soviyyonin
enmosi qeyds alinir. Qrunt sularinin yatim dorinliyi 3 m-don ¢ox olan orazi-
lords soviyyonin qalxib-enmasi shomiyyatli doracods bas vermir. Qalxib-enmao
amplitudunun giymaoti ¢ox nadir hallarda 0,3-0,6 m arasinda doyisir. Lakin su-
varilan va kanallara yaxin olan orazilords qrunt sulariin saviyyasinin doyisma
amplitudu 0,7-1,0 m, bozi hallarda iso daha ¢ox togkil edir.

Suvarma kanallarindan gedon su itkilori vo suvarmadan yaranan infil-
trasiya hesabina orazinin hidrogeoloji soraiti doyismis vo qrunt sularinin avto-
morf rejimi hidromorf vo yarimavtomorf rejimlorlo avoz olunmusdur. Suvar-
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manin su itkilorinin tosirindon qrunt sularinin soviyyasinin qalxmasina baxma-
yaraq yerin alt gatlarina siiziilon sirin suvarma sular1 vo mévcud drenaj sistemi
hesabina qrunt sularinin minerallagsma doracasi xeyli azalmigdir. 1950-1960-c1
illords qrunt sularinin orta minerallasma doracasi 31,5-34,5 g/l oldugu halda,
artiq 2000-2018-ci illorda 15-16 g/l-0 qodar azalmisdir.

Natica. Tiiryangay-Girdimangay caylararasi orazido hidrogeoloji sorait,
osason yeralti sularin tobii soviyys vo hidrokimyavi rejimlori antropogen
tosirlor altinda kaskin doyisiklikloro moruz qalmisdir. 1930-cu ildon baslayaraq
hoyata kecirilon iri hidrotexniki qurgularin (Varvara vo Mingacevir su anbar-
lariin) vo irrigasiya-meliorasiya sistemlorinin (Yuxar1 Sirvan vo Yuxari Qara-
bag kanallarinin, Bag Sirvan kollektorunun va s.) tikintisi, homginin suvarilan
torpaq saholorin genislondirilmasi, intensiv soth suvarmalarinin totbiqi notico-
sinda qrunt sularinin tabii saviyys va hidrokimyavi rejimi pozulmusdur.
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T'PYHTOBBIE BO/IbI TEPPUTOPUU TYPUAHYAM-TUPABIMAHUYANCKOIO
MEXAYPEYUA U 3BAKOHOMEPHOCTHU UX ®OPMUPOBAHUA

K.B.JKADAPJIbI
PE3IOME

CraTbs MOCBSILEHA U3YYEHUIO U3MEHEHHs] YPOBEHHOTO U THAPOXUMHUYECKOTO PEXKU-
MOB T'PYHTOBBIX BOA Tepputopun Typuanyaii-I'upapiMaHuaiickoro mMexaypeubs u Gopmupo-
BaHUIO MX 3aKOHOMEPHOCTEM.

KiroueBsble cjioBa: TpyHTOBas BOZA, PEXUM, (POPMHUPOBAHUE, 3aKOHOMEPHOCTD, MH-
Hepanu3anus, r1yOrHa 3ajJeraHusl.

GROUNDWATER OF THE TERRITORY BETWEEN
RIVERS-TURYANCHAY-GIRDIMANCHAY AND REGULARITIES
OF THEIR FORMATION

J.V.JAFARLI
SUMMARY

In the article, the lever and chemical regimes of groundwater of the territory between
rives-Turyanchay - Girdimanchay on the Shirvan Plain were considered, the regularities of
their formation were explained.

Key words: groundwater, regimeda, formation, regularity, degree of mineralization, slope
depth.
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CepHo-KonuedaHHble pyobl CILOJCEHbl, NUPUMOM KOMOPbIU Onpedensen NpoMbluLIeH-
HYI0 YEeHHOCMb MeCmopodicOeHull, a u3 HepyoHvix — keapyem. Cepuyum, OUKKUM, XAayeooH,
UTbMEHUM, 2eMamum, UCKIIOYds NUpUmM, 6CMpe-4aroncs He NO8CeMeCHO, d JUllb YUdCKAMU
68 MOHOMUHEPANbHOU U 2YCMOBKPANIeHHOU nupumosol pyoe. Ilupummusiil cocmasé pyo pac-
CMAMPUBAEMBIX MECMOPOICOCHUTI 00YCIasIUAem CheyuduiecKue 4epmvl UX MeKCypHLIX
ocobenrnocmetl. Cepro-konuedanuvie pyobl paccCMampu-8aemblx MeCmopotCOeHUll KIAcCupu-
YUPYIOMCS, N0 MUHEPANOSUYECKOMY COCMABY, (DUIUKO-MEXAHUYECKUM CBOUCMEAM, MEKCmyp-
Hoim npusnaxkam. Cpeou cepHo-koauedannvlx py0 Qupac0apuncko2o mecmopodicoeHus: no Qu-
3UYECKUM CBOUCMBEAM MUHEPANI08 8bl0eAI0OM mpu paznoguonocmu. 1) necounas, 2) kpenxas
«Kycrosasy u 3)menee boeamas, cpeonell Kpenocmu pyod.

KaroueBbie ciioBa: BTOPHUYHBIC KBAPLIUTHI, ‘-II/Iparz[apI/Ichoe -Torana-nuHCKOE pyaHoe
MOJIC MUHEpAJIN3alud, MUPUT.

PaccmaTpuBaeMble MECTOPOXKIEHUS OTHOCATCS CEPHO-KOIUEIAHHOMY
THITYy CEMEWCTBA KOJNYEAAHHBIX MECTOPOXKACHMM. JleTarbHOE H3ydeHue pyna B
MOJUPOBAHHBIX WTY(QHBIX 00pa3lax, aHaJIu3 UX TEKCTYPHBIX OCOOEHHOCTEH, a
TaK)K€ CTPYKTYpPHBIE B3aMMOOTHOILIEHHUs, CJIATalIIUX PyAbl MUHEPAJIOB, Ha-
OmrozaeMble B MOJIMPOBAHHBIX HUIM(AX MOJ MUKPOCKOIOM, MO3BOJISIOT TOBO-
PHUTH O MPOSIBIIEHUU B pacCCMaTPUBAEMbIX MECTOPOXKACHUSIX JABYX IMIOINE€HHBIX
cTaauii Cyab(OUIHON MUHEpaIU3aIUH.

[lepBas cTaaust MUHEpaIU3aluy BbIpakeHa BECbMa HHTEHCUBHO U MPHU-
BeJla K 00pa30BaHMIO 3HAUYUTENIbHBIX CKOIUICHUH MAacCCHBHBIX M BKPAIJIEHHBIX
pya. OHa Taxke BbI3BaJIa MOSBICHUE MOLIHBIX 30H THIPOTEPMAIBLHOTO H3Me-
HEHMS B HEMOCPECTBEHHON OJIM30CTH CEPHO-KOMUYEJaHHbIX Tell.

CepHo-KonuejaHHbIE PYJIbl CIIOXKEHbI, IJIABHBIM 00pa3oM, IUPUTOM,
KOTOPBIM ONpEIENsieT NMPOMBIIUIEHHYIO LIEHHOCTh MECTOPOXACHHUH, a U3 He-
PYIHBIX — KBapleM. M3 BTOpOCTENEHHBIX MUHEPAJIOB B HEOOJIBIINX KOJIUYECT-
BaX BCTPEYAIOTCS MEJIbHUKOBUT-NIUPHUT, XaJIbKOIMHUPUT, C(aIepuUT, CEPULMT,
KaOJIMHUT, TUKKUT, (IIFOOPHUT, THUIIC, XaIIEOH, 3yHUUT, Auacnop. Crnopannde-
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CKH B TUPUTOBBIX PyJaX OTMEYAIOTCS TAJICHUT, TETPAIPUT, MATHETHT, ITUPPO-
THH, WJIBMEHHUT, TEMAaTUT, OOPHUT, OApHUT, KaJbIUT, omaj, aayHuT. Kak mpo-
JTYKTHl OKHCIICHUS MEPBUYHBIX CYIb(OUIOB MPUCYTCTBYIOT JHUMOHHUT, KOBEI-
JIVH, XaJbKO3HH, CAMOPOJIHASI MEJlb, CePa, MAJIAXHT, a3yPHT, KYIIPHUT U IPYTHE.

[lepeuncnennpie BhINIEC CYyTb(UIBI UCKITIOYAs MUPUT, BCTPEUAOTCS HE
MOBCEMECTHO, a JIMIIb yJ4aCTKaMH B MOHOMHHEPAIBHOW M T'YCTOBKpAIUICHHON
nUpHUTOBOM pyne. OHU 00pa3yroT HEOOIbIINE KCEHOMOP(HBIC IO OTHOIICHUIO
K TIMPUTY 3epHA HENMPAaBUIBHON (OPMBI, MHOTIa TOHKUE TPOXKHUIKU U CKOILIC-
Hus, pazMepoM oT 1 mm 110 1 cm.

Bropas cragus MuHepaau3aluy, 10 UMEIOIIMMCS B HACTOSIICE BPeMs
JAaHHBIM, BBIpaKeHa HaMHOTO ciiadee. OHA HaJlO)KEHA HA COOCTBEHHO MUPHUTO-
BYIO CTAJIMIO U MPHBEia K 00pa30BaHUIO HEOOIBIINX, CIIETKa BBITSHYTHIX JIHH-
3000pa3HbIx Tell. HabmiomaeTcst HEKOTOpoe pasiindre B CePHO-KOTUeTaHHBIX
pyJax paccMaTpHUBAaeMbIX MECTOPOXKJICHHH B OTHOIICHHH KOJHMYECTBEHHOTO
COOTHOIIIEHUSI W XapaKTepa paclpesesieHusi BTOPOCTENEHHBIX W CIHOpaanye-
CKMX MHHepajoB. MOXHO yka3aTh Ha OoJyiee IIMPOKOE pa3BUTHE OapuTa,
¢droopuTa 1 runca B pyaax UuparaapuHCKOTO MECTOPOKICHUSI.

[Tuput xapakTepusyeTcsl pa3InIHbIMA MOP(HOIOTHYSCKUMU OCOOCHHO-
ctsmu. [TaBHas macca MUPHUTA MPEJCTaBICHA B KPUCTAJUTMUECKU 3€PHHUCTHIX
arperarax. Peiko BCTpedaroTCs MOYKOBHIHO-KOUIOMOP(HBIC arperatsbl MApPH-
Ta (H)eCTOHYATO-TIOJIOCUATOTO, KOHIICHTPHUECKH-TIOIOCUATOro cTpoeHus. Emie
pexe OTMeYaroTcs HeOOJIbIINEe KallJIeBUIHBIC (OBaJbHBIC) 000COOICHUS, OYe-
BUJTHO, TIPEJCTABIISIIOIIME COOOM 3aTBEpEBIINI T'elib JUCYIbPUIA Kele3a

(puc.1)

Puc.1 OBanbHble KanjaeBUIHbIE Puc. 2 KomromMopdHEIH mupUT
00ocobnenus renst qucynbduaa xemesa (cBetio-cepoe)

KonnomopdHast npupojga arperatoB MUpUTa XOPOUIO BBIABISETCA HPU HMX
CTPYKTypHOM TpaBieHuu (puc.2) Iluput B 3epHHUCTBIX arperatax oOpa3yer
3epHa HENpaBWJIBHONW (DOPMBI, XOPOIIO OrpPaHEHHbIE KPUCTAUIBI PAa3TUYHBIX
pa3MepoB - OT JloJiell MWIIMMETpa A0 3 cM B nonepeuHuke. KpynHsle kpu-
CTaJUIbl MUPUTA OOBIYHO BCTPEUAIOTCS B JIPY30BBIX IYCTOTAX B IMOPUCTBIX MO-
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HOMHUHEPATBHO-IUPUTOBBIX pyJaX U B MAPUTU30BAHHBIX BTOPHUYHBIX KBAPIIH-
tax. [Ipeobnanaromieit GopmMoit i KpUCTAJUIOB MUPUTA SABJISETCSA MEHTArOH-
JOJIEKadIp, KOTOPBIH YacTO HAXOAWUTCS B KOMOMHAIMU C KyOOM, pomMOOM-
JIOJICKA’IPOM, PeXke C OKTa3pOM, HO BO BCEX CIydyasX OOJIMK KPUCTAJUIOB OIl-
penensieTcsl NeHTaroH-10/eKa3ApoM. MHoria BecTpedaroTest MeJIKME KPUCTaJLIbI
KyOuueckoit ¢opmsl. [Tuput TecHo accouupyercst ¢ kBapueM. Ilocnenuuii, 3a
UCKJIIOYEHUEM MACCUBHBIX Py, IOYTH BCIOAY CONpPOBOXJIaeT nuput. OH 3a-
MEIAETCs] U LIEMEHTUPYETCs XaJbKOMMPHUTOM, CPaIepUTOM, TETPAdAPUTOM U
npyrumu cynbdumamu. [Mupur cpeau cynbuaoB 1Mo BpeMeHH 00pa3oBaHHS
camblii paHHM. PanbIe nupuTa 06pa3zoBacs JNIIb KBapll, a TAKKE MarHeTHT,
WIBMEHHUT U MUPPOTHH, BCTPEUAIOIIMECS B BUIE MEJIKUX 3€PHBILIEK BO BKpal-
JICHHBIX pyJax.

MenbHUKOBUT-ITUPUT YCTAHOBIIEH B MHUPHUTOBBIX PYAaX KOJUIOMOPQHO-
IO MJIM METAKOJUIOMTHOTO CTPOEHHSI, MUKPOCKOIINYECKH OTIMYAETCs OT MUPU-
Ta MJI0XOW KPUCTAUIMYHOCTHIO, TOHKO3EPHUCTHIM, 3€MJIMCTBIM 00IMKOM. LIBeT
3€JI€HOBATO-KENThIM. MuHepan 3HAaYUTEeJIbHO Msrde MUPUTA, BBUAY Yero Io-
JUpyeTcsl II0X0. B oTpaxeHHOM CBeTe HMMEET SICHO BBIPAXKEHHYIO KOJUIO-
MOpPGHYIO CTPYKTYpy. XapakTepHO YepeZlOBaHUE CBETIBIX (BBICOKOOTPAXKAIO-
IIMX) MOJIOC C TEMHBIMH U CEpOBaTO-4epHbIMH. CBETIIBIE MOJIOCHI MPEACTaB-
JSIFOT cO00M KpUCTaNIMYHbIE YYacTKH W OJHM3KU MUPHUTY, @ TEMHBIE MOJIOCHI
3€MJIUCTON Macchl - MEJIbHUKOBUTY [3]. MeNbHUKOBUT-NIUPUT, B OTIUYHUE OT
KPUCTANINYECKOT0, 36PHUCTOTO MTUPUTA, OYEHD JIETKO U MHTEHCUBHO (C LIHIIe-
HUEM) TPaBUTCSA a30THOW KHUCIIOTOM, MpU 3TOM 00pa3yroTCsl MPEeKpacHbIe KOJI-
aoMop¢Hble (GUTYpBI, 10 BHEIIHEH (opMe HANOMHHAIOLIME PACKPBIBLIYIOCS

po3y (puc. 3)

Puc.3 MenbHUKOBUT-TTUPUT KOJUIOMOP(HHOTO CTPOCHHSI.

XaJIbKOIMUPUT — BTOPOM MHUHEpAJ IO YAaCTOTE HAXOXKACHUS MOCIE IHU-
puta. OH MOBCEMECTHO BCTpeYaeTcs B BUAEC HEOONBIINX 3€PEH HEMPaBUIBHOM
dbopMbI B iupuTe U HepyaHOU Macce. [IposiBiisier KCeHOMOP(HOCTH IO OTHO-
LICHUIO K TUPUTY, HAXOJACh B IPOMEXKYTKAX U CTBIKAX MEXKYy 3€pHaAMU U KpHU-
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crayutamu nupura. CanepuT He XapakTepeH i MHPUTOBBIX Pyl pacCMaTpH-
BAEMBIX MECTOPOKJICHNUN, XOTS OH SBJISIETCS OAHUM W3 OCHOBHBIX PYIHBIX MHU-
HEpaJIOB MHOTMX KOJYEJAHHBIX MECTOPOXKJEHUH. B MUpUTOBBIX pynax oH OT-
MEYEeH B BHUJE €JUHHYHBIX 3€peH MM MaJOMOIIHBIX, OBICTPO BBIKJIMHHBAIO-
IIUXCSI TIPOYKUIIOK, CEKYIIMX arperaTsl MUpUTa U KkBapua. Terpa’saput, OOpHHT,
TEHHAHTHT, TaJICHUT B COOCTBEHHO CEPHO-KOJTYETAHHBIX Py/aX BCTPEUAIOTCS
KpaiiHe pelKo HEeOOJIbIIMMU 3€pHAaMU HENpPaBUWIbHOM (OpPMBI, IPUYEM B TeC-
HOM B3aMMOOTHOIIIEHUU C XaJIbKOMMUPUTOM U caeputoM [1].

OII00pUT pacmoiaraeTcsi B MyCTOTaX MOPUCTOM PyIibl, TI1aBHBIM OOpa-
30M, YMpargapuHCKOTO MeCTOpOXKIeHus. baput 3epHamMu M miIacTUHYATHIMU
arperataMy OTMEYaeTcs B MUPUTE B LEHTPAJIbHBIX YacTIX PYJHBIX Tel Xapak-
TEpPHO, YTO HauOosbllee KOJUYECTBO OapuTa OTMEYaeTcsl B PYAHBIX Telax,
pacmojoXKeHHBIX B 00Jiee BBHICOKMX TMIICOMETPUYECKHX OTMeTKax. I'mrc pac-
CMaTpUBAETCs KaK MEPBUYHO-TUIIOTCHHBIA MUHepasi, 00pa3oBaBIIUiics B OIU3
MOBEPXHOCTHBIX YCIOBHSIX U3 (pyMOposioB. KaonuHUT, TUKKUT, AMACTIOP U 3Y-
HUUT BCTPEUAIOTCS B MepUPEpUUECKUX YaCTAX PYAHBIX Tell, B 30HE I'YCTOBKpa-
IUIEHHBIX MUPUTOBBIX pya. OHM 0COOEHHO XapaKTepHBI JUIs PyAHbIX Tea Yupa-
rIapUHCKO-TOraHaTMHCKOTO y4acTKa U IMIMPOKO Pa3BUTHI B OOTAThIX MHUPUTOM
(1 maHHOrO ydacTka) pyzaax. Omnana U alyHUT BCTPEHalOTCs KpalHe peKo.
OHu Takxe BcTpevaroTes B pyaax YuparaapuHcKo-ToraHaqImHCKOro ydyacTka B
BUJIE MEJIKUX MATEH WM TOHKUX NPOKUIKOB. KanpluT BcTpeyaeTcst B CIUIONI-
HOM mupuTOBOH pyne UnparmapuHcko-ToraHaanHCKOro ydacTtka. B numude u3
ATOHM pyabl KaJbIIUT BMECTE C (IIIOOPUTOM 3aIONHSET MyCTOTY pa3MepoM B 2
MM. B npyrom ciydae KajabIIUT ObLT YCTAHOBIIEH B OpEKUMEBUIHOU pyne, rie
OH LIEMEHTUpPYET 00soMKH nupura [1].

CyliecTBEHHO NMUPHUTOBBI COCTaB Py PACCMaTPUBAEMBIX MECTOPOXK-
JeHU 00yCIIaBIUBaeT crenu(ruyeckue 4epThl UX TEKCTYPHBIX 0COOEHHOCTEH.
Cpenu cepHO-KOTYeIaHHBIX pya YuparaapuHCKOTO MECTOPOXKIEHUS 110 PU3H-
YECKUM CBOMCTBaAM MHUHEPAJIOB BBIIEISIIOT TPU PAa3HOBUIHOCTHU: 1) mecodHas,
2) kpenkas «KyckoBasi» U 3)MeHee Ooraras, cpelHel KpernocTu pya.

CepHo-KonuejaHHbIE PYAbl PACCMAaTPUBAEMBIX MECTOPOXKACHUM Kilac-
CUUIUPYIOTCS TIO CIEIYIOIIMM IMpHU3HAKaM: 1) M0 MHHEpaJIOrHYecKoOMy CO-
CTaBy; 2) 1Mo (U3HKO-MEXaHHYECKUM CBOWCTBaM; 3) MO TEKCTYPHBIM IMpHU3HA-
kam. [lo MHHepanornueckoMy coCTaBy pyAbl pacCMaTpUBAEMOIO0 MECTOPOXK-
JICHUSI MOTYT OBITh pa3/eNieHbl Ha JIBA MIPOCTPAHCTBEHHO 000COOIEHHBIX THIIA:
1. CoOGCTBEHHO MUPUTOBBIE (CEpPHO-KOMUeAaHHbIe) pyabl. CoaepkaT He3HAYH-
TeJIbHbIE MPUMECH IPYTUX cyabdunos. [Ipeobnagaromuii MpOMBINUICHHBIA THTT
opyneHeHus. 2. MeaHO-IIMHKOBO-CYpbMsIHBIE Pyabl (chamepur-TeTpa’apuT-
XaJIbKOIUPUTOBBIE pyAbl). Pa3Butsl cnabo. IlpencraBisioT uie MUHEpaIoru-
yeckuil untepec. [IpeacraBnsaior co0oil MacCUBHBIE KpPEMKUE PYIbl C BeCbMa
HE3HAYUTENIbHBIM COJIEp’)KaHUEM HEpyJIHbIX MHUHepanoB. CoOCTBEHHO-NUPU-
TOBBIE PYJbl MO KOJIUYECTBEHHOMY COJEPKAHUIO MUPUTA-TIIABHOTO PYJIHOIO
KOMIIOHEHTa U HE3aMELICHHBIX yYaCTKOB BTOPUYHBIX KBAPIUTOB, & TaKXkKe IO
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HAJIMYUIO CKOIUIGHMH HEpPYAHBIX MHHEpAJIOB JAENATCS Ha CIEAYIOLUE JIBE
rpynmnbl: CruiomHbele (MOHOMUHEpaibHbIE) pyAbl, cocTosmme Ha 80-90% u 6o-
Jee U3 NUpUTa. DTU pyJbl IPAKTUYECKU HE COJIEpKaT IpUMecel Ipyrux MUHe-
panoB. OHHM OTJiaraidnch MO0 B MOJIBIX MPOCTPAHCTBAaX (B TpeUIMHAX WJIH Ka-
Mepax, MPEUMYIIECTBEHHO TEKTOHUYECKOTO MPOUCXO0KIEHUS), INOO BOSHUKIH
Ha MECTe MEePBUYHBIX MOPOJI B 30HAX APOOIEHUS B pe3yabTaTe MX WHTEHCHB-
HOTO KHCJIOTHOTO BbllesnauynBaHus.llpucyTcTByronme B CIUIOUIHBIX HTUPUTO-
BBIX pylax pelkue HeOOoNIblIne 3epHa WIH MPOKUIOUKH XaJbKOMHUpHUTA, cda-
JepuTa, a Takke QuroopuTa, 6apuTa, THIICa U JAPYTHX MUHEpPAIOB 0Opa3oBa-
nuch nozxe nuputa. CopeprkaHue cepbl B 3TUX pyaax koneodnercs ot 40-45%
10 53%.

CryoiHple MUPUTOBBIE PYIBI IIUPOKO Pa3BUTH B YMparaapuHCKOM
MECTOPOKJIECHUM M COCTABIIAIOT 3HAUUTENBbHYIO YacTh MPOMBIIIJIEHHBIX Py
ATOro MecTopoxkaeHus. He criionrnbie (BKparieHHbIE U MPOKUIKOBO-TISITHUC-
Thie) pyabl Ha 40-60% coctosaT u3 nuputa. He crutomseie pyasl, B OTIMYUE OT
CIUTOIIHBIX, COAEpPkKAT 3HAUUTEIbHbIE YUaCTKU TUIPOTEPMaTIbHO H3MEHEHHBIX
nopos. OHU TPEACTaBISIOT COO0M BTOPHYHBIE KBAPLIMTHI, Pa3OUTHIE TYCTOMH
CETBhIO TPEIIMH BCEBO3MOXKHBIX HAIpPABIIEHUH, B KOTOPBIX OTJIArajics arperar
nupura. Yem ryue cetb TpeuyH, TeM Oosiblie B nopojae nupura. Cpeau He
CIUTOIIHBIX PY/I, B 3aBUCUMOCTH OT TOT0, KAaKW€ MUHEPAJIbl MPUCYTCTBYIOT B UX
COCTaB€, MOXHO BBIJICIMTh: a) KBapLIEBO-IIUPUTOBBIE PY/Ibl; 0) AMACTIOP-TIUPU-
TOBBIE PY[bI;, B) TUKKUT-TUACTIOP-TIUPUTOBBIE PYABI; T) TUKKUT-MUPUTOBBIC
pyasl [1]. KBapreBo-nuputoBblie pyabl pa3BUThl UCKIIOUUTEIBHO MIKPOKO. Co-
Jiep>)KaHUe TTUPHUTA B HUX KOJIEOJIETCS B OYeHBb OOJBIIUX mpenenax - ot 20-25
10 60%. OHu cnararoT 3HAYUTEIbHYIO YacTh PYIHBIX IITOKOB, pacHojarasch
3a 30HOM pa3BUTHUS CIUIOIIHBIX CEPHO-KONYENaHHBIX pyA. Takue pynasl ¢ co-
JepKaHueM cepsl cBbie 25-30% SBISAIOTCS MPOMBIIIICHHBIMHA U pa3padaThl-
BaIOTCH.

KBaprieBo-nmupuToBbie pyasl 00pa3oBaIvcCh BJIOJIb 30H MHTEHCHBHOTO
KHCIIOTHOTO BBIIIETAUYUBAHUS MIOPO/J], OTKYZa BEIHECEHBI TOUYTH BCE KOMITOHEH-
ThI IIEPBUYHBIX [OPOJ, 32 UCKIIIOYEHHEM KpemHe3eMa. [locnennmii Tyt xe oT-
narajscsi B Buje kBapua. [Iuput BbInan Beien 3a KBapieM, pacroiarasich Mex-
Iy ero 3epHamu. Jluacmop- mMpUTOBBIE Pyl YCTaHOBJIEHBI Ha Uuparmapus-
cko-TorananuHckoM ydactke. OHU BCKpBITHI Ha TiryomHe 177,5-197,5 m, roe
UMEIOT MOIIHOCTH Oosiee 20 M. DTa 3a/1e’kb BBITSIHYTa B OIM3MEPUIMOHATIBHOM
HampaBlieHuHu. J(nacnop-nmupuTOBBIE PYABI CIOXKEHBI M3 JHUACIOpa U MHUPUTA,
IIPEJICTABICHHBIX MPUMEPHO B PAaBHBIX KOJIMYECTBAaX, XOTsS HAOIIOAAOTCS He-
KOTOpBIE Bapualliid B UX KOJMYECTBEHHBIX COOTHOIIEHUSX COCTABISIOT OHH
6onee 85-90% oObema pyasl. O0a MuHepana oOpa3yroT Oojiee WM MEHee
UAMOMOpP(HBIE KPUCTAUIBI U 3epHA. JIMKKUT-IMACTIOP-MIUPUTOBBIE PYIbI CBS-
3aHbI B3aUMHBIMU NIEPEXO0JIAMU C AUACTIOP-NIUPUTOBBIMHU PYJaMU U BCTPEUEHBI
B T€X )K€ CKBakMHax YupargapuHcko-ToraHannHckoro yuyactka. OHU pa3BUTHI
c1abo u 00pa3zyroT MPOCION MOIIHOCTBIO 0 5 M. [luput — npeobnagaromnuii
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MuHepai. CoaepxaHue ero B OTAeNbHBIX MecTax jgocturaet 50-60%. JIukkut
U JMaclop TPEeACTaBICHbl NPUMEPHO B paBHBIX KoJUYecTBaX. JIMKKHUT-
MIUPUTOBBIE PY/IbI MTOJIB3YIOTCS OTPAaHUYEHHBIM PAa3BUTHEM.

Ilo pu3nKO-MeXaHUYECKUM CBOMCTBAM CpPEIH MHUPHUTOBBIX PYA MOXKHO
BBIICJIUTH CJIEAYIOIINE PA3HOBUIHOCTU: 1) KpENKHEe MEJIKO3EpHUCThIE U TO-
pHCTBIE pPYyJbl; 2) KPUCTAJUIMYECKH-3€PHUCTBIE PYJbl CpeiHed KpemocTH; 3)
PBIXJIO-3epHUCTBIE(TIECOUHbIE) pybl. [lepBas n BTopas pa3HOBUAHOCTH MHUPU-
TOBBIX PYJ Pa3BUTHI LIMPOKO U CIIATal0T 3HAYUTENIbHYIO YAaCTh PYIHBIX IITOKOB
YupariapuHCKOro MeECTOPOKACHMS. PBIXJI0-3€pHHUCTBIE PYABI BCTPEYAOTCS
peXe U B MEHbIIINUX KonuecTBax. [1,47-50]

[Ipu BbIENEHUM TEKCTYPHBIX TUIIOB CEPHO-KOJIYEIaHHBIX Pyl 3@ OCHO-
BY B3AThl CJIEAYIOIIME IJIaBHbIE OCOOEHHOCTH CIIOKEHUS PYAHBIX Macc: Qop-
MBI, pa3Mepbl U B3aUMOOTHOIIEHUS MUHEPAJIBHBIX 3€PEH, a TaKKe XapaKTep
OTJIOKEHUS M COYETaHHsl MMUHEpaJbHBIX arperatoB. Ha3zBaHHbIE 0cOOEHHOCTH
CTPOCHHUS Py, 0COOEHHO TOCIETHIE, UMEIOT OOJIBIIOE 3HAYCHNE KaK B OIpe-
JICIEHUH TEKCTYPHOI'O TUIA, TaK U B OOBSICHEHUH HEKOTOPBIX BOIIPOCOB MX I'e-
He3uca. Cpeay CIUIOHIHBIX M BKPAIJIEHO-IPOXKHWIKOBBIX MHPUTOBBIX PYJ IO
TEKCTYPHBIM IPU3HAKaM BBIIEISIOTCA CIeNylolue THMbL: 1) MaccuBHbIE (0A-
HOPOJIHBIE) PYAbL. 2) KPUCTAJUIMUECKU-3€PHUCTBIE PYJIbl: ) MEIKO3EPHUCTHIE
pyasl, O) cpenHe3epHHUCTBIE PYAbI, B) KPYIMHO3EPHHUCTbIE PYABI. 3)ChIIydHe
(TIecoyHbBIE) MENKO3EPHHUCTHIE PYIIBI .4) ApY30BbIe PYABL. 5) mopucThie (ryoua-
TBIE) PYIBI: a) MEITKOIIOPUCTBIC PYAbI, 0) KpYITHOTIOPUCTHIE (KaBEPHO3HBIC) PY-
Ibl. 6) OpekuneBble pyasl. 7)bpexuneBuanbie pyasl. 8) IlerenbuaTeie u npo-
XKUITKOBBIE pyabl. 9)[IsaTHUCTBIE pynbl. 10) BkparieHHbIe py/IbI.

[lepBble MATH TEKCTYpHBIX THUIIOB XapaKTEPU3YIOT CILIOLIHBIE MPAKTU-
4eCKM MOHOMHUHEpaJIbHbIE MUPUTOBBIE PY/Ibl, Clararoline, Kak MpaBuiIo, LEH-
TpaJIbHbIE YACTH KOJYEJaHHBIX IITOKOB.

TexctypHble Tunbl 6-10 XapakTepHsbl /I HE CIUIOLIHBIX, OTHOCUTEIBHO
O0enHbIX pya. OHM 110 00bEMY pa3BUTHS IPEBOCXOAT MEPBBIE MATh, HO MEHEE
LICHHBI 110 CO/IEPIKAHUIO MTOJIE3HOTO KOMIIOHEHTA — CepbI.

Pynbl MaccuBHOHM TEKCTypbl MPENCTABISAIOT COOON TOHKO3EPHUCTBIN U
IUIOTHBIM arperar, CIOXKEHHBIH M3 HM30METpUYecKOl (opMbl 3epeH MHUPHUTA
pazmepamu ot 0,02 1o 0,5 mm. OHM MIMPOKO pa3BUTHI B UnpariapuHCKOM Me-
cTopoxaeHuu [5]. MaccuBHble pyasl 00pa30BajMCh U3 CHIIBHO NEPECHILICH-
HBIX PAaCTBOPOB, KOT/JIa CO3JAIOTCS YCIIOBHSI JIIs1 BOSHUKHOBEHHSI OECUNCIIEHHO-
ro KOJIMYECTBA IIEHTPOB KPUCTAJUIN3ALMHN Ha HEOOJBIION TUIOMAAN B €AUHUILY
BpeMEeHM. BO3HUKIINE NpU 3TOM MHOTOYMCIEHHBIE KPUCTAJUIMKU THPUTA
OUYEHb OBICTPO COINPHUKACAIOTCS MOBEPXHOCTSIMU, U TIOATOMY MPEKPALIAETCA UX
pocT u 00pa3yercss TOHKO3EPHUCTBIN arperar.

Kpucrammmyecku—3epHUCTbIe pyabl, KaK U MAacCHUBHBbIE, UMEIOT IIpe-
UMYILECTBEHHO MUPUTOBBIN COCTaB, HO OTIMYAIOTCS OT HUX SIBHOHM 3€pPHUCTO-
CTbIO, HEOJIHOPOJHBIM CTPOEHHEM M OTHOCHTEIBbHOM MEHBIIEH KPernocThio.
[Tonb3yrorcs mMpokuM pazButueM. OHM, KaK U MaCCUBHBIE PY/Ibl, OTHOCSTCS K
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BBICOKOCOPTHBIM OOTaThIM pyAaM M 3aHUMAIOT 3HAYUTEIBHOE MECTO B OajaHce
pyn.

[lopucteie pynbl, Kak U MEPBbIE JBE, MOIb3YIOTCS IUPOKUM PA3BUTUEM
(UupargapuHCKOE€ MECTOPOXIEHUE) U MUMEIOT MOHOMHHEPAIbHO MHUPHUTOBBIN
coctaB. OHU XapaKTEpU3YIOTCS HAJIWYUEM MHOTOYMCIEHHBIX IYCTOT U IOP
pasMYHbIX pa3MepoB. B GonbIIMHCTBE ciyyaeB MOpPHI (IIyCTOThI) UMEIOT OK-
pyriyto ¢popmy. Pasmepbl UX AOCTUTalOT 5 CM. Ha CTEHKax pacTyT MHOTOYHC-
JICHHBIE MEJIKME KPHUCTAJUIbl IUPUTA, PEKe KBapua. LIeHTpsl MycTOT OCTaroTCst
HE3aT0JTHEHHBIMH, HO WHOT/Ia 3aIlOJHSIOTCS KBapieM, (IIOOPUTOM MU PENKO
TOHKOMI'0JIbYaTHIM THIICOM.

Pynel 1py30BOM TEKCTYpBbl UMEIOT TECHYIO T'€HETUYECKYIO CBS3b C IIO-
PUCTBIMM PYAaMHU H, MO-BUAMMOMY, 00pa30BaIUCh B aHAJIOTUYHBIX YCIOBHUSX.
Jpy3bl IpesicTaBiIeHbl IPEKPACHBIMU MIEHTArOH-/10/1€Ka3IpUYeCKUMH KPUCTAI-
JaMM, a MHOIZa B KOMOMHAIMM TOCJIETHEro ¢ KyOOM M OKTa’apoM. Pynsl
OpexkuneBoil TeKCTypsl B UMpariapuHCKOM MECTOPOXKIEHUU HUMEIOT OTpaHM-
YeHHOE pacnpocTpaHeHne. OHM OTMEUYEHBI B 30HaX MHTCHCUBHBIX IIOCTPYAHbIX
TEKTOHUYECKHUX TMOJBM)KEK U 00s3aHBbl CBOUM IPOUCXOXKIEHUEM 3THUM K€ CH-
naM. Pynbl merenbyaToil TEKCTYphI 0 BHEIIHEMY BHLy UMEIOT OOJIBIIOE CXO/-
CTBO C pyJaMu OpeKUMEBHUIHOM TEKCTYpbl OTJIMYAsACh OT HMUX elle Ooiiee pes-
KM Tpeo01ajaHieM HepyJHON YacTH HaJ pyJHOM.

Pynpl maTHUCTON TEKCTYpbl OOBIYHO BCTPEYAIOTCS B KPAeBBIX HACTAX
Tes1. OHU XapaKTepU3yITCs HAIMYMEM OT/AEIbHBIX HEOOIBIINX PYIHBIX MATEH
B HepyaHOU Macce. Pa3meps! maTeH MeHswoTcsa B mnpexaenax ot 0,5 mo 5 cm.
[TaTHHCTBIE PYABI CIOXKEHBI OOBIYHO M3 3€PEH M CKOIUIEHUI NMupuTa Herpa-
BWIBHOM (opmbl. CpaBHUTEIBHO PEIKO 3epHa MUPUTA UMEIOT (OopMy KpH-
ctayioB. [IaTHHCTAsA TEKCTypa OTHOCUTCA U UMEET ITOCTETNIEHHBIE TIEPEXO0/IbI BO
BKPAIUJICHHYIO TEKCTYpy. PyJlbl BKpaIJI€HHON TEKCTYpPbl IIMPOKO Pa3BUTHI BO
BCEX MeCTOpOXJIeHUsIX. OHU XapaKTepu3yloTcsi OONBLION pa3HOOOPa3HOCTHIO.
[Tocnenusist obycnosnena: 1) popmoit u pasmepom 3epeH, 2) UX TyCTOTOU H 3)
HEPABHOMEPHBIM PACIIPENEICHUEM 3€PEH B HEPYAHON Macce.
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CIRAQDOR®SI FILIZ SAH9SI KOLCEDAN FILIZLORININ MINERALOJI
TORKIBI, TIPLORI, TEKSTUR XUSUSiYYOTLORI

N.OHMODOVA
XULASO

Kiikiird-kolgedan filizleri yatagin senaye ohomiyyastini gosteran pirit, qeyri-filiz mine-
rallarindan iso kvarsla tomsil olunmusdur. Pirit istisna olmaqla serisit, dikkit, xalsedon, he-
matit, ilmenit monomineral vo six mohtovili pirit filizindo ayri-ayr1 saholordo miisahido
edilirlar.

Baxilan yataqlarin filizlerinin pirit torkibi onlarm tekstur xiisusiyystlorini 6ziinomoxsus
olamatlorini ifado edir. Bu yataqglarin kiikiird-kolgedan filizlori mineraloji torkibina, fiziki-
mexaniki xiisusiyyotlorina, tekstur slamatlorine gors tosnifatlandirilirlar.

Ciraqdorasi yatagi kiikiird-kolgedan filizlori igorisinde minerallarin fiziki x{isusiyyot-
lorino gors ii¢ novii ayrilir: 1) “qumlu”; 2) bark” qurintili” vo ya klastik; 3) orta boarkliys malik
filizlor.

Acar sozlar: toromo kvarsitlor, Ciraqdorasi-Toganali filiz sahasi, minerallagma, pirit.

MINERALOGICAL COMPOSITION, TYPES, TEXTURAL PECULIARITIES
OF THE QUANTUM ORE CHIRAGDARIN ORE FIELD

N.AHMEDOVA
SUMMARY

Sulfur-pyrite ores are composed of pyrite, which determines the industrial value of
deposits, and from non-metallic ores - quartz. All the sulfides listed above, excluding pyrite,
are not universally found, but only in areas in monomineral and densely disseminated pyrite
ore.

The pyrite composition of the ores of the deposits under consideration determines the
specific features of their textural features. The sulfur-pyrite ores of the considered deposits are
classified according to the following features: 1) by mineralogical composition; 2) on
physicomechanical properties; 3) by textural features.

Among the sulfur-pyrite ores of the Chiragdara deposit, there are three types of physical
properties of minerals: 1) sand, 2) strong “lumpy” and 3) less rich, medium-strength ore.

Keywords: secondary quartzites, Chiragdara-Toganali ore field, mineralization, pyrite.
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BOYUK QAFQAZIN TOBii LANDSAFTLARININ ANTROPOGEN
TRANSFORMASIYASININ CiS TEXNOLOGIYASI iLO TODQIQi
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Magalada Boyuk Qafgqaz regionunun kosmik sakillardon alinan informasiyalarla miiasir
tobii landsaftlarinin antropogen transformasiyasinin CIS texnologiyas: ilo tadgigindan bahs
edilir. Regionun muasir tabii landsaftlarinin formalasma va inkisaf xisusiyyatlorini nazara al-
magla onlarin hipsometrik pillalor izra diferensiasiyas:, dziinamaxsus antropogenlasmosi, ay-
ri-ayr1 tabii landsaftlarin dayisilma daracasi va s. tahlil edilir. Hazirladigimiz yamaclarin me-
yilliyi, baxar/ig: va hipsometrik pillalar xaritalori ilo Boyuk Qafgaz regionunun tabii landsafila-
rimin antropogen transformasiyas: xaritalarinin tuzusdurulurmas: naticasinda miasir landsafi-
larin asas inkisaf xiisusiyyatlari, ekzodinamik proseslorin aktivliyi, ekoloji garginlik daracalari,
eyni zamanda lansafilarin degredasiyas: va s. mlayyanlogdirilir.

~Acar sozlor: Antropogen landsaftlar, transformasiya, Cografi Informasiya Sistemlori
(CIS), landsaftlarin diferensiasiyasi, deqredasiya, morfometrik xaritolor

Problemin aktuallig:

Azorbaycan Respublikasinin miiasir landsaftlar vo onlarin antropogen
transformasiyasi sistemli sokildo XX asrin 70-80-ci illorindon dyronilmoys bas-
lanmigdir. Bu sahodo B.O.Budaqov, Y.O.Qoribov (1980), M.A.Miiseyibov
(1981), ©.V.Mommoadov, M.A Miiseyibov, B.C.Olasgorov (1982), B.O.Buda-
qov, A.A.Mikayilov (1985), A.A.Mikayilov, Y.O.Qaribov (1985), Y.O.Qori-
bov (1982, 1985, 1990, 1995, 2000, 2012, 2013), M.1.Yunusov (1992, 1995,
2000, 2015), M.C.Ismayilov (1985, 1990, 1995), E.S.Mommadbayov (1992,
2000), Y.9.Qoaribov, N.S.ismayilova ( 2002, 2015) vo s. miialliflor boyiik omok
sorf etmisdir.

Qeyd edilon miislliflor miixtalif miqyasl kosmik sakillorin desifirlonmaosi
osasinda iri vo orta miqyasl landsaft xaritolori tortib etsolor do, CIS texnolo-
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giyasinin totbiqi ilo miiasir landsaftlarin tohlil edilmosi, qiymotlondirilmosi xii-
susi todqgiqat obyekti olmamisdir. Homin boslugun aradan qaldirilmasi ii¢lin
Boyiik Qafgazin tobii landsaftlarinin antropogen transformasiyasini vo onun to-
rotdiyi ekocografi problemlori CIS texnologiyast osasinda tohlil etmoyo
calismisiq.

CIS osasinda tobii landsaftlarin tokco antropogen transformasiyasi deyil,
eyni zamanda deqredasiyasi, ekoloji gorginlik doracalari, ekzodinamik proses-
lor va s. aktual problemlor do todqiq edilir.

Tadqiqat obyektimiz olan Boyilik Qafqazin miiasir landsaft xoritosi uzun
illorin tadqiqatlar1 naticasinds hazirlanmigdir. Tobii landsaftlarin transformasi-
ya olunmus, miiasir libasa golmis orazi vahidlorini tosvir edon xarito uzun siiron
todgigatlar naticosindo (2000-2013) hom vizual, hom do kosmik informasiyala-
rin tohlili naticosindo Y.O. Qaribov torofindon tortib edilmisdir. Sonraki illordo
cox konturlu vo hoddon artiq yliklonmis xaritods tobii landsaftlarin antropogen-
losmosi va transformasiyasi CIS texnologiyasi ilo dogiqlosdirilmis vo alman el-
mi naticalor sistemlosdirilmisdir (sokil 1).

Sok. 1. Boyiik Qafqazin vo otraf diizonliklorin tobii landsaftlarinin antropogen transformasiya
xoritosi (miqyas — 1:280 000; tortib edon: Y.O.Qaribov, xaritonin legendasi sokil 2-do verilir)

Respublikamizin miiasir landsaftlar1 insanlar torofindon tonzimlonan, ida-
ra edilon, struktur-funksional xiisusiyyatlori vo mohsuldarlig1 daima nazarat al-
tinda saxlanilan tobii-antropogen komplekslordir [2, 7]. Bu komplekslorin CIS
texnologiyasi asasinda sistemli todqiq edilmasi dlkomizin sosial-iqtisadi inkisa-
finda boylik shomiyyat kasb edir [3, 4].
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Antropogenlasma daracasind gora
Boyiik Qafqazin tabii landsaftlarinin qruplasdiriimasi
Azarbaycan Respublikasinin biitiin tobii komplekslori 6ziinomaxsus antro-
pogenlosma doracasine malikdir. Biitiin landsaft vahidlori insanlarin tosiri ilo doyi-
silso do, tobii landsaftlarin hor biri istifado xiisusiyyating, insanlar torofindon ton-
zimlonmasina, tosarriifat funksiyasina vo s. gors bir-birindon forqlonir [1,2,5].
Tabii landsaftlarin antropogen tosirlorlo doyisilmosine gora qruplasdiriimast
¢ox boylik elmi, praktiki ohomiyyot kasb edir. Y.9.Qaribov (2013) respublikami-
zin regionlarmin inkisaf xiisusiyystlorini vo antropogen tosirlorin istigamstini no-
zars alaraq tobii landsaftlar1 antropogenlagsma doracasing gora 5 qrupua ayirmigdir:
1) praktiki olaraq dayisilmoyan, 2) zaif antropogenlogmis, 3) orta dorocods antro-
pogenlosmis, 4) koskin antropogenlosmis vo 5) osasli transformasiya olunmus
komplekslor. Antropogenlogsma doracasi 0,1-don az olan komplekslor praktiki
olaraq doyisilmayan, 0,1-0,2 olduqda zoif doyisilon, 0,2-0,5 arasinda orta dora-
cods dayisilon, 0,5-0,8 gostaricisinds kaskin dayisilon vo 0,8-don ¢ox olduqda
is9 9§$§¢1 ‘Egans‘t:(_)_l;rr}gs_iza olunan komplekslor adlanir (sokil 2).
- \ "\, «
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Sak. 2. Antropogenlosma doracasine gora Boyiik Qafqazin tobii landsaftlarinin qruplagdiriimasi

Boyiik Qafqazin tobii landsaftlarinin antropogen transformasiyasi xarito-
sinin CIS texnologiyast ilo tohlili asasinda bir sira ekoloji fosadlarin da tozahii-
riinii miioyyon etmok olur. ilk névbado hazirladigimiz hipsometrik xaritolorlo
landsaftlarin antropogen transformasiyasi xoritosinin {ist — listo qoyularaq tutus-
durulmasi asasinda ekoloji cohotdon gorgin rayonlarin miioyyon edilmosi miim-
kiin olmugdur. Bu xaritonin tohlili ils bels bir naticoys golmok olar ki, antropo-
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gen transformasiyanin yaratdigi risk v tohliikolorin oksoriyyoti miitloq hiindiir-
liyli 500 m - o godor olan regionlara daha xasdir. Miitloq hiindiirliikk artdigca
landsaftlarin pozulmasi artsa da, onlarin antropogen transformasiyasi zoiflayir.
Noticados ekoloji gorgin arazilorin areali da saquli sokilds miivafiq olaraq azalir.
Qeyd edilon gqanunauygunluq digor dagliq regionlara da aid ola bilor.

Boyiik Qafqazin tobii landsaftlarimin hipsometrik pillalordan, relye-
fin baxarhgindan vo meyilliyindon asihi olaraq paylanma qanunauygunlu-
gunun CIS texnologiyas ila tohlili

Tadqiq olunan regionda tobii vo antropogen landsaftlarin transformasiya
ganuna uygunluglarinin relyefdon vo onun morfometrik gostoricilorindon asili-
ligm1 miioyyon etmok iiciin CIS texnologiyasinda genis istifads edilon “Digital
Elevation Model” (DEM) fayldan, yani “Relyefin Rogomsal Modeli” (RRM)
gostaricilorindan (https://earthexplorer.usgs.gov/) istifads etmisik.

Hipsometrik pillolor {izro landsaftlarin paylanma ganunauygunlugunu to-
yin etmok ii¢iin ArcGIS proqram tominati osasinda Boyiik Qafqaz vo onu ohato
edon regionlar {i¢iin -28 -500 m; 500-1000 m; 1000-1500 m; 1500-2500 m;
2500-4466 m ardicillig ilo hipsometrik pillolor xoritasi tortib etmisik (sokil 3).

'{ﬂ 5

Hipsometrik gkala

m 500 bm

Sak. 3. Boyiik Qafqazin vo otraf diizonliklarin hipsometrik pillalor xaritasi

Bu xoritonin tohlili gostorir ki, Boylik Qafqazda 500 m miitloq yiiksokliya
gador asason yarimsohralar, quru ¢dllor, ¢ollor yayilir. 500-1500 m miitloq yiik-
sokliklor arasinda meso-¢ollor, dag mesoalori, 1500-2500 m miitlaq yiiksoklik-
lords subalp, qisman do alp ¢omonlori, daha yiiksok orazilordo iso subnuval vo
nival landsaftlar yayilir.
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Eyni zamanda osaslt doyismis landsaftlarin boyiik oksoriyyoti 28 m-don
500 m-9 goader olan miitlaq yiiksokliklorde (65%), zayif doyisilmis landsaftlar
159 2500 m-don yliiksok orazilordo formalagmisdir.
Meyilliyin toyin edilmasinde asagidaki meyillik diisturundan istifado et-
misik:
h

l=atg(1

Burada: h- kosma yiiksokliyi (yamacin maksimal vo minimal hipsometrik
forqi), d- iki horizontal arasindaki mosafoni bildirir. DEM fayl daxilindoki moe-
lumatlar ArcMap 10.3 proqram tominatinda Spatial Analyst-Surface-Slope
ardicilligr ilo tohlil edilmis vo bu amaliyyat asagidak: diisturla hesablanmigdir:

a=tg’\( \/(j—i)z + (Z—;)Z) ) * 57.29578

Sak. 4. Boyiik Qafqazin vo otraf diizonliklorin meyillilik xoritosi.

Burada: a — meyl bucag; tg”' = 1/tg; dz/dx — morkozi rastr xanasindan
sothin {ifliqi istiqgamatde doyismo qiymoti, dz/dy — morkozi rastr xanasindan
sathin saquli istigamoatdo doyisma qiymaotidir.

Meyillilik xoritosinn (sokil 4) tohlili gdstorir ki, 0-5° meyilliyo malik olan
saholor Boyiik Qafqazda daha ¢ox orazini ohato edir (228 min ha). Bura dagoto-
yi diizenliklorin ¢o6llori, meso-¢ollori, seyrok meso kolluglart aiddir. Meyilliyi
5-10° olan orazilor dagotoyinds vo al¢aq daglhqda ve dagotoyindo iistiinlik toskil
edir (104 min ha). Bu regionlarda osason meso vo meso-¢omon landsaftlar ya-
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yilir. Qeyd edilon arazilords relyefin sathi zoif vo orta doracado pargalanir. Me-
yilliyi 10-15°-yo ¢atan (71 min ha) yamaclarda sothin par¢alanmasina miivafiq
olaraq landsaftlarin morfoloji diferensasiyasi da artir.

Daha ¢ox meyilliyo malik olan (15-20°, 20-25%) miitloq hiindiirliiklords
(74 min ha) ekzodinamik proseslorin foalligi artir. Meyilliyi 25-30° (20 min ha)
va 30°-don ¢ox olan dag-comon subnival vo nival landsaftlarin inkisafinda vo
formalasmasinda zoif dayaniqligin olmasi landsaftlarin morfogenetik xiisusiy-
yatlorinde yliksok dinamizmi gostorir.

Boyiik Qafqaz orazisi {glin hazirladigimiz  baxarliliq  xaritesindo
https://earthexplorer.usgs.gov/ resursundan gotiiriilmiis DEM faylin ArcMap
10.3 program tominatinda Spatial Analyst-Surface-Aspect ardicillig1 ilo tohlili
apartlmigdir (sokil 5).

Sak. 5. Boyiik Qafqazin va otraf diizonliklorin baxarliliq xaritosi

Baxarliliq xaritesinin tohlili gosterir ki, tobii vo antropogen landsaftlarin
saquli diferensasiyasi yamaclarin ekspoziyasindan (baxarligindan) ¢ox asilidir.
Tadqiq edilon nohong regionda hamar sothli yamaclar orazinin comi 3%-ni
(13,8 min ha) tutur. Bunlarin bdyiik bir qisimi Boylik Qafqazin simal- sorq
hissasinin payima, Qusar maili diizonliyine vo Abseron-Qobustan orazilaring
diisiir. Regionda giiney yamaclar (conub, conub-sorq va conub-qorb) daha genis
orazini ohata edir. Bu tip yamaclar regionun 212 min ha-dan artiq orazisini tu-
tur vo burada miixtali derocods doyisilmis arid seyrok meso vo kolluglar (co-
nub-sorq yamacda, Acimohur-Ceyran¢dldo, Abseron-Qobustanda), palidli vo
palidli-mess kolluq landsaftlar: istiinliik toskil edir.

Quzey yamaclar osason regionun simal vo simal-sorq ekspozisiyali riitu-
batli yamaclarini (54,8 min ha-dan ¢ox) ohato edir. Bu yamaclarin 50%-don ¢o-
xunda fistiql va fistigli-valasli mesolor yayilir.
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Isas naticalar va takliflor

Boyiik Qafqazin tobii landsaftlarinin antropogen transformasiyasinin rel-
yefin morfometrik gostaricilorindon asili olaraq paylanmasmin CIS texnologi-
yast ilo tohlil edilmasi naticasindo tobii landsaftlarin antropogen transforma-
siyasinin bir sira ganunauygunluqlar askar edilmisdir:

1. Dag yamaclarinin somtinin, baxarliliginin vo miixtalif ekzpozisiyalari-
nin tadqiq edilmosi kond tosarriifatr sahalorinin yerlosdirilmasinds, landsaftla-
rin mohsuldarliginin miioyyan edilmasindo bdyiik rol oynayir. CIS texnologi-
yast vasitosila toyin etdiyimiz baxarliliq xoritosindo dag yamaclarinin simal, si-
mal-sorq, simal-qorb, sorq, conub-sorq, conub, conub-qgorb vo conub ekzpozisi-
yali yamaclarinda landsaftlarin formalasmasinin vo onlarin antropogen tosirlor
noticosinds doyisilmasini, miivafiq olaraq miixtalif ekoloji gorginlik doracalori-
nin todqiq edilmosi mogsadilo Boyiik Qafgazin conub-sorq yamact poliqgonunda
landsaft-ekoloji tohlillor aparmisiq.

2. Baxarliliq xoritosi ilo landsaftlarin antropogen transformasiyasi vo
miiasir tobii landsaft xaritolorinin CIS osasinda tohlillori noticosinde miioyyon
edilmisgdir ki, conub (157.5 — 202.5°), conub — sorq (112.5 — 157.5°) vo conub —
gorb ( 202.5 — 247.5°) baxarliliga malik dag yamaclarinda tobii landsaftlar daha
intensiv monimsonilmis vo koskin doracods antropogen transformasiyaya mo-
ruz qalmigdir. Regionun koskin vo orta dorocads transformasiya olunan land-
saftlarinin 70%-o yaxini geyd edilon ekzpozisiyali yamaclarda formalagmisdir.
Mohz bu yamaclarda daha ¢ox landsaftlarin ekoloji tarazligin1 pozan risk vo
tohliikolor yaranmisdir. Xiisusilo siiriigmolorin oksor hissasi geyd edilon yamac-
larin payina diisiir. Conub ekzpozisiyali yamaclarda landsaftlarin bioloji poten-
sial1 no qodor ¢ox olsa da, onlarin antropogen tosirlora qarsi dayaniqligi yiiksok
deyil. Xiisusilo meyilliyi 25 - 30°-don artiq olan yamaclarda daha ciddi eroziya,
sothi yuyulma, sel va s. tohliikalor landsaftin biopotensialina vo miixtalifliyino
ciddi zarbalor vurur.

3. Simal (337.5-360°), simal-sorq (22.5 — 67.5°) vo simal — gorb (292.5-
337.5°) baxarl yamaclarda iso kosmik sokillordon alinan informasiyalar asasin-
da miioyyan etmok olar ki, landsaftlar nisbaton az doyisilib. Antropogenlogmo
omsal1 Varafta, Axar — Baxar, Diibrar, Sisqaya vo s. daglarin geyd edilon ya-
maclarinda 0,3 — 0,5-don artiq deyil. Halbuki, homin daglarin conub-sorq va co-
nub ekzpozisiyali yamaclarinda antropogenlosmo 800 — 1000 m-o qader olan
miitloq hiindiirliiklords 0,5-don artiqdir. Lakin ekoloji gorginliyin daha artiq ol-
dugu koskin parcalanmis arid — denudasion relyefi ilo sociyyslonon bir sira co-
nub ekzpozisiyali yamaclarda antropogenlosmo 0,2-don azdir.

4. Relyefin timumi meyilliyi landsaft vahidlorinin formalasmasini, trnas-
formasiyasini v tarazli inkisafini sortlondiron miihiim amillordon biridir. Rel-
yefin meyilliyi ilo landsaftlarin antropogen transformasiyasi arasinda birbasa
olago movecuddur. Meyillik artidigca tobii landsaftlarin antropogen transforma-
siyast da miivafiq olaraq azalir. Eyni zamanda relyefin meyilliyi artdigca antro-
pogen transformasiyanin toratdiyi ekoloji risk vo tohliikolor do artir. Bu ganu-
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nauygunlugu relyefin imumi meyillik xaritasi ilo landsaftlarin transformasiya
xaritalorinin CIS texnologiyasi vasitasilo tohlilinds do askar gérmok olar.

5. Boyiik Qafqazin conub — sorq yamacinda 0-5° va 5-10° meyilliys malik
olan regionlarinda antropogenlosmo omsali maksimum gostoriciya (0,6-0,8)
malik olur. Abseron yarimadasinda iso bu gostorici biitiin respublikada belo da-
ha yiiksok olub, 0,8-0,9-a catir.

6. Gorlindiiyli kimi, daha az meyilli orazilor yiiksok tobii mohsuldarlig
ilo yanas alverisli monimsanilmo imkanlari ilo do segilir. Bu regionlarda land-
saftin tarazli inkisafin1 tomin etmok ticiin kifayot qodor tobii potensial movecud-
dur. Meliorativ todbirlorin, miiasir texnologiyanin son naticalorinin todqiq edil-
masi landsaftlarin tabii mohsuldarliginin yiiksoaldilmasina imkan verir. Meyillik
artdigca landsaftlarin tarazligi, ekoloji potensiali vo antropogen transformasiya-
st zaiflaso do, bir sira neqativ landsaft — ekoloji fosadlar, xiisusilo siirlismo, ero-
ziya, ugqun va s. tohliiko vo risklori artir.
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UCCJIEIOBAHMS AHTPOIIOTEHHOM TPAHC®OPMAIIMM MTPUPOIHBIX
JAHAINA®TOB BOJBIIOTO KABKA3A
C MIPUMEHEHUEM TEXHOJIOT WA THC

A.ATAPUBOB, H.C.UCMAWJIOBA, P.P.CANYJIUIAEB
PE3IOME

B crarbe aHanM3upylOTCS aHTPONOrEHHOE H3MEHEHHE COBPEMEHHBIX JaHAIadToB
Bonemoro Kaskaza ¢ npumenennem texnonoruit I'IC. CucreMHO Hccae10BaHa aHTPOIOTECH-
Hasi TpaHC(HOPMAIUU ECTECTBAHHBIX JIAHAMA(PTOB M COCTABJICHA CPEAHOMACIITAOHAS JIaHI-
madrHas xkaprta (1:280 000). Ha ocHoBe comocTaBieHHsI MOP(HOMETPHUCCKHX KapT € Pa3Ind-
HBIMBI JTaHAMA(THBIMBI KapTamMu ¢ nomomio TexHojoruii ['MC, BO3MOXHO OLMHMBATH TI'eo-
exonornto bonbmoro Kaskasa, a Takke HeraTUBHbIE €K30JHHAMHYIECKUE MIPOLIECCHI.

KioueBsie ciioBa: AnTpornorennsle Janamad s, Tpancdopmanus, ['eorpaduyaeckne
Wndopmannonnsre Cuctemsl (I'MC), mangmadTHas nuddepenHnuanys, aerpaganns, Mopgo-
METPUYECKHe KapThl

RESEARCH OF ANTHROPOGENIC TRANSFORMATION OF NATURAL
LANDSCAPES OF THE GREATER CAUCASUS USING GIS TECHNOLOGIES

Y.A.GARIBOV, N.S.ISMAYILOVA, R.R.SADULLAYEV
SUMMARY

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

Keywords: Anthropogenic landscapes, transformation, Geographic Information
Systems (GIS), landscape differentiation, degradation, morphometric maps
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SOKi-ZAQATALA IQTiSADI RAYONUNDA TURIZM
TOSORRUFATININ INKiSAF PERSPEKTIVLORI
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gulnare-abbasova@mail.ru

Maqalada Saoki-Zagatala iqtisadi rayonunda turizmin inkisaf xiisusiyyatlari, bolganin
turizm markozlori, statistik gostoricilori sarh edilmisdir. Iqtisadi rayonun arazisinda turizm-
rekreasiya ehtiyatlari, tarixi-memarliq abidolori Vo S. todgiq edilmisdir. Regionda turizm
sahasinda doviat torafindan aparilan islahatlar, doviat programlart atrafli tohlil edilmigdir.
Saki-Zagatala igtisadi rayonu zongin tobii vo madoni abidalari ilo mashur olub, ham daxili,
hom da xarici turizmin inkisafinda miihiim rol oynayrr.

Acar sozlor: rekreasiya echtiyatlari, dorketmo turizmi, balneoloji turizm, istirahat
morkozlori, madoni turizm, tarixi-memarliq abidoslori, iglim kurortlari, yerlosmo miiossisalori.

Soki-Zaqatala iqtisadi rayonunda turizmin inkisaf xiisusiyyatlorinin tod-
giqatt miasir doévrdo aktual movzulardan biridir. Respublikada geyri-neft sek-
toru saholorinin inkisaf etdirilmosi, mévcud turizm potensialinin olmasi, turiz-
min prioritet sahoyo ¢evrilmosino imkan yaratmisdir. Soki-Zagatala iqtisadi ra-
yonunun torkibindo olan inzibati rayonlarda turzimin inkisaf xiisusiyyatlori,
potensial imkanlar1 respublikanin turizminds miihiim shomiyyat kosb edir.

Turizm ohalinin hayat, bilik vo diinyagoriisii soviyyesinin inkisafina
miisbat tosir gostoron amillordon biridir. Turizm tosorriifatinin osas gostoricilori
tobii-iglim, landsaft komplekslori, iqtisadi inkisaf goraiti, tarixi-arxeoloji abi-
dalar vo s. kimi insanlarin zovqiine oxsayan komponentlordir.

Regionlarda mdvcud olan amok ehtiyatlarindan, tobii vo iqtisadi poten-
sialdan somorali istifado etmok, shalinin mosgullugunu artirmagq, infrastrukturu
yenilosdirmak, alverisli investisiya soraiti, yeni is yerlori yaratmaq va s. kimi
sistemli todbirlorin hoyata kegirilmosi moqgsadilo “Azorbaycan Respublikasi
regionlarinin sosial-igtisadi inkisafina dair Ddvlot Programlart (2004-2008,
2009-2013, 2014-2018, 2019-2023-cii illor)” tosdiq edilmisdir [1].

Azorbaycanin madani irsinin qorunmasinin tomin edilmasi, o ciimladon
turizm zonalarinin, turist marsrutlarinin miioyyon olunmasi 6lkads turizmin in-
kisafina boyiik tosir gdstormis vo prioritet inkisaf istigamoti olmusdur. Miiasir
dovrde turizm 6lko iqtisadiyyatinin ayrilmaz hissosi heasb olunur. Olkado
turizmin inkisaf etdirilmosi digor tosorriifat saholorinin yenidon qurulmasina
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olverigli sorait yaradir. Turizm sahosindo zongin tocriibasi olan olkolorlo kadr
hazirlig1 sahoasinds beynalxalq omokdasliginin genislondirilmasi vo s. masalalor
do Dovlot Programinda 6z oksini tapmisdir.

Azarbaycan 2001-ci ildon UTT-nin iizviidiir. 2002-ci ildon etibaron
Bakida har il Azarbaycan Beynolxalq Turizm Sorgisi kegirilir. Bu da 6lkomiz-
do turizm sonayesinin inkisafina ¢ox boyliik tosir edir. Azorbaycanda turizmin
daha da inkisaf etdirilmasi magsadils 2011-ci il “Turizm ili” elan edilmisdir.
Dovlat Programlarinda regionlarda bir ¢ox turizm obyektlorinin tikilmosi vo
yaxud yenidon qurulmast ii¢lin tadbirlorin goriilmasi nozords tutulmusdur.

Azorbaycan Respublikasinnin Dovlot Programinda asagidaki istigamaot-
larde mogsadyonlu tadbirlorin hoyata kecirilmasini nozards tutur:

- turizm sahoasindo normativ hiiquqi bazanin vo dovlat tonzimlonmosi

mexanizmlorinin tokmillosdirilmosi;

- turizm vo rekreasiya zonalarinda miivafiq infrastrukturun yaradilmasi;

- Olkonin turizm potensialindan istifade imkanlarinin genislondirilmasi;

- Olkonin biitiin regionlarinda turizm foaliyyatinin stimullasdirilmasi;

- turizm sahosing yerli vo xarici investisiyalarin calb edilmasi;

- turizmin muxtolif novlorinin inkisaf etdirilmosi, yeni turizm marsrut-
larinin yaradilmast;

- turizm xidmotlorinin keyfiyyatinin artirilmasi mogsadilo miitoraqqi
tisullarin vo standartlarin hazirlanmasi va totbiq edilmasi;

- mehmanxanalarin vo digor turizm xidmati muassisalari sabakasinin

genislondirilmasi;

- turizm sahasi liclin kadr hazirlig1 vo ixtisasartirma sisteminin tokmillos-
dirilmosi, xarici dovlotlordo mogqsadli tohsil {izro layiholorin hoyata
kecirilmasi;

- Azorbaycanin milli-tarixi, madoni vo menovi irsinin, milli adot-anane-
lorin diinyada tobligi, ayri-ayri regionlarin vo soharlorin tarixini oks et-
diron materiallarin nasr etdirilmosi vo yayilmasi, miiasir informasiya vo
kommunikasiya texnologiyalarinin totbiq edilmasi;

- milli sonoatkarliq vo suvenir mohsullarinin istehsalinin vo satiginin tos-
kili;

- turizmin inkisafi sahosindo beynoalxalq omokdasligin genislondirilmasi;

Soki-Zaqatala turizm bolgasinds turizmin investisiyalagdirilmasinin asas
sobablori asagidakilardir:

-Turizm sektorunun inkisafini tonzimloyon gqanunverici bazanin méveudlugu;

- Qeyri-neft sektorunun inkisafinda turizmin prioritet saho kimi inkisafi;

- Azaorbaycanin diinyada turizmin inkisafinda miiqayisali iistiinliiklori;

-Milli iqtisadiyyatda turizm sektorunun inkisafi vo ticarot balansinin
yiiksalmasi;

-Infrastrukturun inkisafina vo digor saholorin inkisafina miisbot tasiri;

-Azorbaycana, homginin Soki-Zaqgatala bolgosine xarici turistlorin calb
olunmasi [2].
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Azorbaycanin madani irsinin qorunmasinin tomin edilmasi, o ciimlodon
turizm zonalarinin, turist marsrutlarinin miioyyan olunmasi 6lkado turizmin in-
kisafina bdyiik tosir gdstormis va prioritet inkisaf istiqgamati olmusdur. Turizm
olko iqtisadiyyatinin ayrilmaz hissesi heasb olunur. Olkodo turizmin inkisaf
etdirilmosi digor tosarriifat saholorinin yenidon qurulmasina olverisli gorait ya-
radir. Turizm sahasindo zongin tocriibasi olan 6lkalorlo kadr hazirligr sahosindo
beynalxalq amokdasligimin geniglondirilmasi va s. masalalor do Dévlst Prog-
raminda 0z oksini tapmisdir.

Soki-Zaqatala iqtisadi rayonu rekreasiya-turizm ehtiyatlarina goro res-
publika regionlar1 arasinda iqtisadi inkisafa tosir baximindan yiiksok poten-
siall1 omsala malik olan orazilorden biri kimi qiymaotlondirilir.

Rayon orazisi rekreasiya-turizm potensialina malik olan mineral, ter-
mal sularla vo ¢oxsayli tarixi-etnoqrafik abidolorlo zongindir. Soki-Zaqgatala
igtisadi rayonu orazisinin 28 faizini meso massivlori toskil edir ki, onlarin
osas hissosi Balakon vo Zaqatala rayonlarinin payima diisiir.

Soki-Zaqatala bdlgasi mineral sular vo bulaqlarla zongindir. Cim¢imarx
mineral su bulag: istisna olmaqla, soyuq sulu bulaglar stiinlik toskil edir.
Zaqatalada iki boyiik vo 20-don ¢ox kigik debito malik olan mineral su yatagi
askar edilmisdir. Oglanbulaq, Mosku, Hamambulaq (Qax rayonu), Bum (Qo-
balo), Xalxal, Buqussor vo Agbulaq (Oguz) vo diger bulaglarin suyu osob, dari,
tirok-damar, azalo xastoliklorin miialicasi zamani shomiyyatlidir. Qax rayonu-
nun Suskon kondi yaxinliginda bulagdan istifads edilorok “Qax™ suyu istehsal
edilir. Suskon kondindo bu mogsadlo bir sanatoriya-miialico miiossisosi foa-
liyyot gostorir. Balakon, Soki rayonlarinda da debiti az olan mineral bulaqlar
coxdur. Bu bulaglarin yerlosdiyi orazilor yerli shalinin piknik togkil etdiyi
yerlordondir [4].

Azarbaycanin bolgoalori qodim tarixo malik olmasi, tarixi-memarliq abi-
dalorinds 6z oksini tapmisdir. Azarbaycanin bels bolgalorindon biri do Soki-Za-
qatala iqgtisadi rayonudur. Iqgtisadi rayonun tarixi, modoni vo iqtisadi morkozi
Soki sohoridir. Sokinin fiisunkar tobioti, &ziinomoxsus tarixi-memarliq abi-
dolori, gozol adot-ononalori, nadir sonotkarliq novlori, tokrarolunmaz motboxi
Azarbaycanda daxili vo beynalxalq turizmin inkisafinda boyilik shamiyyat kosb
edir. Qadim monbolordon vo arxeoloji qazintilardan alinan molumatlara goéro
Sokinin 2500 yas1 vardir. Sokido kegmis tarixdon xobor veran yiizdon artiq ta-
rixi abids qeyds alinaraq qorunur. Sohari bazayan tarixi-memarliq abidslari is-
tor yerli, istorso do xarici turistlori buraya colb edir. Soki rekreasiya obyekt-
larinin zonginliyine géra Azorbaycanin digor kurort bolgalorindon forglonir.
Son illordo Marxalda, Soyugbulaqda, Yuxaribas mohollosindo, Qirxbulaq vo
«Golorsan Gorarson» qalast yaxinlhiginda yaradilan istirahot vo xidmat ob-
yektlori, tikilmokds olan yeni turist bazasi gohorin rekreasiya imkanlarini daha
da artirmigdir. Sokido turizmin bir sira ndvlorini - modoniyyst turizmini,
ekoturizmi, ovguluq turizmini va iggilizar turizmi sistemli sokilds inkisafini to-
min etmok miimkiindiir.
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Qodim dovrlodo Soki gohari ticarat morkozi olmusdur. Bu sohor qodim
Ipok yolu iizorinds yerlosdiyindon burada bir ne¢o karvansaray tikilmisdir. Soki
karvansaraylar1 holo godim zamanlardan moshur olmusdur. XVIII osrdo tikil-
mis Asag1 vo Yuxari karvansaraya golon ocnaobi turistlor sanki sorq tipli qonaq
qarsilamanin sahidi olurlar. Bu da onlar1 sorq moadoniyyatinin bir hissosi ilo
tanig olmalarina gorait yaradir.

Sokinin on mithiim tarixi-memarliq niimunalarindon biri do XVIII asrdo
insa edilon Xan sarayidir. Soki Xan saray1 tokco sokililorin deyil, biitiin Azor-
baycanin foxr etdiyi memarliq abidosidir. Soki Xan sarayinda olan memarliq
nliimunslori miixtalif naxiglar, boyalar agac lizorindo 6z oksini tapmisdir. Sa-
raydaki naxiglarin zonginliyi, rong calarlar1 insan1 heyran edir. Otaqlarin di-
varlar1 ilo yanasi tavani da yarasiqli naxislarla bazoadilmisdir. Bu da bu boélgads
orta osrlordo totbiqi-dekorativ sonatkarligin inkisafindan xabar verir.

Soki-Zagatala iqtisadi rayonu Azorbaycanin turistlorin on ¢ox goldiyi
bolgolordondir. Asagidaki codvaldon goriindiiyii kimi iqtisadi rayonda yerlos-
dirmo xidmati ilo tominat soviyyoasino goro rayonlar {izro regional forqlor
moveuddur (cadval 1).

Cadval 1
Soki-Zaqatala iqtisadi rayonu iizra
yerlosdirma miiassisalorinin gostaricilori (2018)

Soki Qobolo | Zaqatalga | Oguz | Qax Balakon
Mehmanxana vo mehmanxana tipli | 16 17 13 3 11 3
miiossisalorin say1, vahid
Nomrolorin sayi, vahid 262 1097 178 62 254 95
Birdofolik tutum, yer 546 2539 395 138 606 208
Yerlosdirilmis soxslorin say1, nofor 12312 | 192529 | 7458 1478 | 14051 | 1672
Gecolomolorin sayi, adam-geco 15942 | 311591 | 8399 1707 | 28410 | 2156

Mbonba: Dovlat Statistika Komitasinin malumatlari asasinda tortib edilmisdir [8]

Soki-Zaqatala rayonuna sofor edon turistlors qidalanma xidmatinds bol-
goyo daxil olan hor bir rayonun 6ziinomoxsus milli motboxi tomsil olunur. Bol-
godo turizm inkisaf etdikco yeni qidalanma miiossisolori agilmaqdadir. Yelos-
mo miiossisalorinin torkibinds restoranlarda xidmot beynolxalq standartlara uy-
gun gostorilir.

Cadval 2
Saki-Zaqatala iqtisadi rayonu iizra mehmanxana va
mehmanxana tipli miiassisalorinds gecolomoalarin sayi

2012 | 2013 | 2014 | 2015 | 2016 2017 2018
Soki-Zagatala iqtisadi rayonu | 62751 | 64871 | 60136 | 51064 | 334704 | 247793 | 368205
Balakon rayonu 14330 | 16346 | 6772 | 6544 | 2045 2515 2156
Zaqatala rayonu 6960 | 6792 | 6693 | 6798 | 6113 7062 8399
Qax rayonu 11204 | 11107 | 13587 | 13582 | 13678 | 13719 | 28410
Soki rayonu 10142 | 11786 | 14612 | 15293 | 10883 | 11822 | 15942
Oguz rayonu 2939 | 1820 | 808 1194 | 1650 2772 1707
Qabala rayonu 17176 | 17020 | 17664 | 7653 | 300335 | 209903 | 311591

Mbonba: Dovlat Statistika Komitasinin malumatlari asasinda tortib edilmisdir [8]
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Zaqatala inzibati rayonu Azorbaycanin zongin turizm potensialina malik
bolgolorindon biridir. Rayonun olverisli iglim soraiti vo osrarongiz tabioti,
“quzilgiillor diyar1” kimi taninmasi daima yerli vo xarici turistlori 6zlina calb
edir. Rayonu ohato edon Boyiik Qafqaz sira daglari, zongin bitki ortiiyiine ma-
lik yaylalari, dag caylari, mesalori, tarixi-memarliq abidoalori, tobii parklari,
homg¢inin multietnik modoniyyati vo folkloru burada turizmin bir ¢ox nov-
lorinin inkisafina sobob olmusdur.

Zaqatala sohorindoki IV-V asrlors aid alban mabadi, 1830-cu ildo tikilmis
“Zaqatala qalas1”, Car kondindoki XIV osro aid “Cingdz” qala, Yuxar1 Car-
daxlar kondindoki V asra aid “Pari qalas1”, Mosul kondindoki minaro, homginin
rayonun farqli tabiot gusolori turistlor {igiin homigo bdyiik maraq kasb edir. Son
illor rayona golon xarici turistlorin sayinda da xeyli arttm miisahido olunur.
Ocnobi turistlor arasinda Tiirkiyo, Israil, Almaniya, Avstriya, ABS, Rusiya vo
Avstraliyadan golonlor {istiinliik togkil edirlor.

Qax rayonu godim yasayis maskonlorindon olub, tarixi abidolori ilo do
diqqgoti coalb edir. Bunlardan Lokit kondindoki V asro aid moabad, VI-VII asrlora
aid mobad kompleksi, Qum kondindo V-VI asrloro aid mobad, ilisu kendinda
“Sumugq qala”, “Bes bulaq”, “Ulu korpii” abidolori, habelo moscid vo qalalar,
Agcay kondindo “Oglan qala, qiz qala”, Oncalli kondindo Oguz gobiristanligi,
Qax sohorinin Icori Bazar kiicosindo Qala qapis1 vo divarlar1 vo digor tarixi
abidalorin adlarini ¢okmaok olar [4].

Qax rayonunda bir mehmanxana, “Sofa” istirahot vo miialico pansionati,
“flisu” pansionati, “Yasil park”, “Ulu dag”, “Ulu”, “Improteks” turizm vo isti-
rahat morkozlori, “Qafqaz” vo “Eden park” mehmanxanalari turistlora xidmot
gostorir.

Qobalado onlarla turizm obyekti foaliyyot gostorir. “Qafqaz” brendi al-
tinda foaliyyot gostoron besulduzlu otellar, o climlodon “Qafgaz Resort”, “Qaf-
gaz Riverside”, “Qafqaz Sport”, “Qafqaz Karvansaray” otellori xidmotin soviy-
yasing gors Olkonin on gabaqcil otellori sirasindadir. “Sorin meso”, “Duyma”,
“Karvan”, “Yeddi gozol”, “Sahil”, “Selbasar”, “Ay is181”, “Yengico”, “Xan-
lar”, “Conlibel”, “Soyuq bulaq”, “Gilan”, “Qabalo” otel va istirahot morkozlori
son illords insa edilon turizm obyektlorindondir vo bu mokanlarda qonaglarin
monali, xos istirahati li¢iin hor ciir sorait yaradilmisdir. Giin orzinds bu obyekt-
lords, timumilikds, 2500-5 yaxin qonaga milli, tiirk vo Avropa yemaoklorinin
daxil oldugu restoran xidmatlori vo miiasir otelgilik, meso gozintisi, atla go-
zinti, baliq ovu, golds qayiqla gozinti, rayonun gérmali yerlorino va tarixi abi-
dalarina sayahot xidmatlori gosterils bilir. Bundan oalava, turistlor “Qaobalond”
istirahot vo oylanco markozinin, otellorin nozdindoki fitnes saglamliq morkoz-
lorinin, sauna, masaj salonu, tiirk hamami vo diskotekalarin xidmotlorindon do
bohralonirlor [9] .

Soki-Zaqatala Iqtisadi rayonunun digor bdlgalori kimi Oguz da fiisunkar
tobioto malik olub, turizm morkozi kimi moshurdur. Oguzda miasir tikililor,
infrastrukturun yenidon qurulmasi turizmin inkisafina tokan vermisdir. Oguzun
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kiica va yollar1 asasli tomir edilib, yeni parklar salinib, su-kanalizasiya sistemi
yaradilib. Turizmin inkisaf etdirilmasi sahosindo do xeyli todbirlor hoyata ke-
cirilib. Yeni otellor, istirahot morkozlori yaradilib, xidmatin soviyyosi yiiksalib.
Rayonun morkozindo, daglarin ohatoesindo “Afra” besulduzlu oteli foaliyyst
gostorir.
2018-ci ilin 6ton dovriindo Oguz rayonuna 16 min 500 nofordon g¢ox
turist golib. Golonlorin 1100 noforini xarici turistlor togkil edib. Rayonda Alban
mobadlori, kurqanlar, Muxas qiillosi, Surxayxan qalasi, qodim moscidlor
turistlorin maragina sabab olur [7] .
Balakon rayonunun zongin tobii landsaftt vo toxunulmamis meso
saholori turizmin inkisafi li¢iin olverisli sorait yardir. Orazido turistlorin maraqli
istirahot monbayi ola bilocok ovazsiz tobiat gusslori méveuddur.
Balakon rayonunda bir nec¢o istigamotdo turizm marsrutu miioyyon-
lagdirilmisdir: Balakon - Katex solalosi, Balakon - Qubek - Su donon, Balakon -
“Mirovaya voda”, Balakon - Ariliq, Balakon - Qaracay - Siltik - Geoloji kos-
fiyyat, Balakon - Mazimgay, Balakon - Darvazbino - Goyomtala - Qanix, Bala-
kon - Qabaqc¢dl - Bagman bulaq - Kubgar bulaq, Balakon - Aviasiya morkozi -
Imam bulagi, Balaken - titala, Balakon - Gorokli - Zepel bulaq - Pori qgalas,
Balakon - Cicixana.
Soki-Zaqatala iqtisadi rayonunun tobistinin zonginliyi ilo istirahot
turizmi inkisaf etmisdir. Lakin iqtisadi rayonda turizmin digor novlorinin do
inkisaf etmosi {li¢iin potensial imkanlar vardir. Bels ki, regionda dag-macora,
kond yasil, ovguluq tiglin movcud tobii gorait vardir.
Natica
1. Soki-Zagqatala iqtisadi rayonunda turizm potensialinin ham iqtisadi, hom do
tobii potensialin olverisli olmasi;

2. Soki-Zaqatala iqtisadi rayonunda turizmi sahosino sormays qoyulusunu
tomin etmok;

3. Igtisadi rayonda isitrahot turizminlo yanasi, turizmin digor novlori do inkisaf
etdirilo bilor.

4. Soki-Zagatala iqtisadi rayonunda turizm ehtiyatlarinin tosnifatin1 vermoklo,
bu sahado davamli inkisafa nail olmaq miimkiindiir.
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NEPCINEKTHUBBI PA3ZBUTHSA TYPUCTHUYECKOI'O XO3SMCTBA
B IIEKU-3ATATAJIbCKOM 3KOHOMMWYECKOM PAMOHE

I'.Jx JKAPAPOBA, PU.YMYJOBA, CM.3YJIb®YI'APOBA
PE3IOME

B craTthe paccMaTpuBaioTCs 0COOCHHOCTH pa3BUTHA Typu3Ma B Illexn - 3aratansckom
9KOHOMHUYECKOM paiOHe, TYPUCTUYECKHE IEHTPHI U CTATUCTUYECKHE TTOKa3aTeNId JAHHOTO pe-
rHoHa. BB M3y4eHBl TYpHUCTHUECKO-PEKPEallMOHHBIE PECYPChl, HCTOPUKO-apXUTCKTypHBIC
MaMSATHAKU U JPyrHe 0COOCHHOCTH TEPPUTOPUH JAHHOTO SKOHOMUYECKOoro paiiona. [ToxpobHo
MPOAHATM3UPOBAHBI TIPOBOJIMMBIE TOCYIAPCTBOM peOpMBI U TOCYIaPCTBEHHBIE TIPOrPaMMBI B
cdepe Typusma B 3ToM pernone. lllexu-3aratanbckuii SKOHOMUUECKHI PaliOH N3BECTEH CBOM-
MU OOraThIMH MNPpUPOJAHBIMH U KYJIBTYPHBIMHU IMaMATHUKaAMU W 3TOT PETUOH HUIPACT BAXKHYIO
POJIb B Pa3BUTHH KaK BHYTPEHHETO, TaK M 3apyOE’KHOTO TypH3Ma.

KiroueBble cj10Ba: peKpealliOHHBIE PECYpChI, IO3HABATEIbHBII TypH3M, OalbHEOoJIo-
TMYECKUH TypU3M, LIEHTPBI OTAbIXa, KyJIbTYPHBIH TYpPHU3M, UCTOPHKO-apPXUTEKTypPHBIC MaMsT-
HUKH, KITUMAaTH4YEeCKHUEe KypOPTHI, CPEJICTBA Pa3MEIeHHs

THE PROSPECTS OF DEVELOPMENT OF TOURIST ECONOMY
IN THE SHEKI-ZAQATALA ECONOMIC REGION

G.J.JAFAROVA, R.I.UMUDOVA, S.M.ZULFUQAROVA
SUMMARY

The article considers the peculiarities of tourism development in Sheki - Zagatala
economic region, tourist centers and statistical indicators of this region. Tourist and recrea-
tional resources, historical and architectural monuments and other features of the territory of
this economic region were studied. The state reforms and state programs in the field of tourism
in this region are analyzed in detail. Sheki-Zagatala economic district is known for its rich
natural and cultural monuments and this region plays an important role in the development of
both domestic and foreign tourism.

Keywords: recreational reserves, cognitive tourism, balneological torurism, resreation

centers, cultural tourism, historical architectural monuments, climate resorts, placement en-
terprises
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Bu gun Azarbaycanda turizmin bu va digar turizm névlari ilo yanasi, aqroturizmin in-
kisaft ti¢tin miinbit sorait movcuddur. Aqroturizm gostoricilori Azarbaycan iqtisadiyyatinda go-
lir yaradan sektor kimi inkisaf etmaya baslayib. Olkamizda aqroturizmin inkisafina miixtalif
subyektiv va obyektiv amillarin manfi tosiri vardir.Bu amillora kand yerlarinda infrastrukturun
2oifliyi, nagliyyat alagolarinin mohdudlugu, turistlorin qalmast iigiin eviorin secilmasinda
catinliklor, sosial xidmatlarin zaif togkili, eviorin aksariyyatinda kommunal xidmatlorin zaif tag-
kilini geyd etmok olar. Azarbaycanda aqroturizm va kand turizminda istirak edanlorin 2sas his-
sasi daxili turizmla baghdwr. Agroturizmin inkisafi iigiin real imkanlara malik olan kondlaorda
mivafiq infrastrukturu qurmaq Uglin uzunmiddatli va bOylk mablagda maliyya yatirimi
edilmalidir. Bu sahaya dovlat tarafindan dastak gdstorilir.

Acar sozlar: aqroturizm, baladgilik, snenovi kondli hoyati, kond-yasil turizmi, ekoloji,
maraq turizmi

Miiasir dovriimiizds boylik problemlordon-qloballasma, sohar hoyat tor-
zinin monimsanilmasi, sohor ohalisinin artmasi, goharlorin mozmununun doyis-
mosi ilo hoyatin standartlagsmasidir. Stirstli gohor hoyati insanlarda alternativ
turizmo maraq yaradir. insanlarm forqli xiisusiyyatli yerlor gérmok, miixtolif
onanalorls tanis olmagina sorait yaradan alternativ turizm ndvii kimi kond tu-
rizmi bunu tomin edir. Kond turizmi ailo tosorriifatlarinin osas foaliyyati kimi
hom professional foaliyyst, hom do olavo golir gotiron monbadir. Kond yerlo-
rindo yasayan insanlarin tosorriifatlarinda toqdim etdiyi turizm xidmatino aqro-
turizm vo ya kond tesorriifati turizmi deyilir. Aqroturizm torkibinds - kond
tosorriifatini, gastronomiyani, modoni irsi, miixtolif ononovi todbirlori birlog-
dirir.Yeni otellor tikmoak ovazinog, yerli memarligin qorunmasi, kond evlorinin
istirahat evi kimi faaliyyat gostormosing vo s. iistlinliik verilir.

Agroturizmin mahiyyotini, miiasir dovriin toloblorina uygun olaraq
aqroturizmdo marketing istigamatinin se¢ilmosini vo onun metodoloji osaslarini
vermokdir. Aqroturizmin inkisafi miiasir dévriimiiziin aktual problemlorindon
olan igsizliyin do azalmasina miisbat tosir etmokdodir. Aqroturizmin inkisafi
sahibkarliga komok strateji plan vo sosial inkisafin osas istiqgamotlori olmagqla
dovlstin tonzimlomo obyektidir. Aqroturizmin ustiinliiklorindon biri do modoni
olagolorin qurulmasi, molumatlarin miibadilo edilmosidir.
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Miasir diinyada turizm hor bir 6lko {i¢lin igtisadiyyatin on dinamik
inkisaf edon sahoslorindon biri sayilir. Turizm son illordo diinyada an golirli iqti-
sadi saholordon biring, siiratlo inkisaf edon sektora gevrilib. Bu sektorun da-
vamli inkisafi vo genislonmosi turizmi sosial-igtisadi toraqqido osas vo aparict
qiivvalorden birina ¢evirir. Bu, 6ziinii homginin yeni ig yerlorinin yaradilmasi,
turizmlo bagli miisssisalor vo infrastrukturun qurulmasinda gostorir. Azaorbay-
canda bu sahanin inkisafina digqot gostorilmokdadir. Avropa ilo Asiya arasinda
korpli rolu oynayan Azorbaycanda iqtisadiyyat, turizm, idman, modoniyyat,
incosonot vo digor saholordo oldo olunmus boyilik ugurlar 6lkomizo noinki
ocnabi i adamlari, homginin turistlor arasinda maraq artirib.

Son dovrlordo Azaorbaycanda turizm istiqgamotlori lizro infrastrukturun ye-
nilonmosi turistlorin respublikamiza olan maragimi artirir.Olkomizdo turizmin
oksor ndvlarinin, homginin kond, miialica, ekoloji, madoni, sosial, kommersiya,
dini, maraq turizmi v9 s. iiclin genis imkanlar vardir. Xiisusilo bdyiik soharlorin
ohalisi {igiin sohar hayat torzinin sos-kiiyiindon uzaq sakit, yasilliglarla ohatoli
kondlords istirahot etmok fikri ¢cox colbedicidir. Olkomizin iri sonaye morkoz-
lorindon vo xaricdon golon turistlordo kond evlorindo yasamagq, istirahot etmok,
kondlilorin hayat torzi ilo tanis olmaq arzusu boyiikdiir. Bu sahayo maraq gos-
toran turistlor kond hoyatin1 dadmaqla yanasi, hom do xidmot gozloyirlor. Oksor
hallarda kond evlarindo bu clir sorait olmur. Turistlorin istoyino uygun soraitin
togkil olunmasi ii¢lin maddi xorclor tolob olunur. Bu xorclor sonda artiglamasi
ilo ev, tosarriifat sahibino geri qayidir. Kond evinin sahibi turistlors hor ciir ra-
hatlig1 olan ev vo yemok toqdim etmoklo barabar onlara baladgilik, torctimogi-
lik, nogliyyat xidmaoti gostormok, ev heyvanlar1 vo quslart baslomok ii¢iin qisa-
miiddatli imkan yaratmagqla golir oldo edo bilir.Bu sahaoni inkisaf etdirmok {i¢iin
kond ohalisinin bu yondo maariflondirilmosi lazimdir.Qonaq evi sahiblorino to-
limlor kegirilmalidir, ¢linki evdo soraitin olmasindan olave, xidmatlorin diizgiin
catdirilmasi da vacibdir. Ismayilli vo Xagmaz rayonlarinda bu tolimlor kegiri-
lacokdir. Tolimlor miivafiq ictimai birliyin omokdaslari torafindon kegirilir [1].

Agroturizm marsrutlart bu maragi stimullasdirir, slaglondirir vo xidmot
sahoasinog ¢eviro bilir. Kondin xidmatlorini gohor iiciin ol¢atan edir. Aqroturizm
insanlara kondin qodimliyini, snanavi kondli hoyatini, ekoloji tomiz mohsullari,
ecazkar tobiot monzaralorini niimayis etdirir. Bu xiisusiyyatlorina gora aqro-
turizmin asas sektorlardan birino ¢evrilma potensialina malikdir [1].

Aqroturizm gostoricilori Azorbaycan iqtisadiyyatinda golir yaradan sek-
tor kimi inkisaf etmays baslayib. Dovlotin hom biidcasing vergi olarag, ham do
kondlinin 6ziino golir gotirir. Nazirlor Kabinetinin gorarina asason ailo-kondli
tosarriifatinin har bir lizviine il orzinds 5 min manatadok golir oldo edorso, o
heg¢ bir vergiya colb olunmur. 4 ailo iizvii varsa, tosorriifat foaliyystindon 20
min manatdan ¢ox golir aldo etdiyi zaman sahibkar kimi geydiyyatdan kecib
vergi 0domalidir. Orta vo asagr goliri olan kondli slava golir monbayi alds et-
mok istoyirso, evini tolob olunan soraito uygunlasdirib, turisto icaraya vers
bilor. Ona gora do bu ciir ailoloro mogsadli kreditlor verilmosino ehtiyac vardir.

81



Bu kreditlor do 6z ndvbasindo aqroturizmin inkisafina bir dostok ola bilor [2].
2019-cu ilin oktyabr ayinda aqroturizmin inkisafina tokan olaraq “Ag-
ritour” layihosino start verilmisdir. Bu layiho ¢orgivosindo hom yerli hom do
xarici turistlor iiglin 6lkomizin turizm potensiali aqrar saholori ilo yaxindan ta-
nis olmasina sorait yaradir. Layihonin reallasdirilmasi, homginin 6lkomizin
kond tosarriifat1 sektoruna xarici investisiyanin calb edilmasino do tohfo verir.
Bos “Agritour” layihosi tam olaraq nadir? “Agritour” kond tosorriifatt miiossi-
soloring, istehsal sahoalorine, aqroparklara, fermalara turistlorin colb olunmasini
hoyata keciracok raqomsal platformadir. Magsad turistlori dlkemizin kond to-
sorriifat1 ilo tanis etmok, miioyyon saho iizro bilik vo bacariglara yiyslonmaolo-
ring gorait yaratmaq, bu sahoys kicik vo orta biznes subyektlorinin daxil olma-
sin1 togviq etmok, turizm resurslarimizdan yararlanaraq yerli turizmimizo dos-
tok olmaqdir. Bu da turistlorin bolgalorimizin aqrar sektorunu yaxindan tanima-
larna, tobii kond tosorriifati mohsullarinin dadina baxmaqlarina, homginin po-
tensial biznes toossiiratlarin1 gdozdon kegirmalorine sabab olur. “Agritour” veb
platformasinin devizi-“Sohori deyil, 6lkoni kosf et-Discover the country, not a
city”. Layiho mobil totbiq programlarinda da foaliyyot gostorocok. Turu toskil
edon soxs vo ya ev sahibi kondli, geydiyyatdan kecorok burada profilini yara-
dir. Burada o, tesorriifatin gokillorini, toklif etdiyi xidmatlari vo arazi haqda me-
lumatlar1 gqeyd edir. Turist toklif olunan yerlordon 6ziine uygununu secib, razi-
liga golir. Fermerlorin turistlorin yerlosdirilmasi, dequstasiya turlarinin toskili,
istehsalat miiossisolorino sofor etmok, baliq tutmaq, xalgacilig, at siirmo kimi
miixtalif kond tosorriifati foaliyyatlori ilo mosgul omaq kimi xidmatlori toklif
etmoasi nozords tutulur. Layihonin gedisinds soforlords ¢ox istirak etmis istifado-
cilor stimullagsdirict todbirlor olaraq 6donissiz sofor etmok sansi vo bonuslar ga-
zana bilor. Bu sahado hodof iso tobii ki, gqlobal bazarda roqabot aparmaqdir [4].

Azorbaycanda ananovi kond tesarriifati rayonlarinin zongin madani irsi-
nin mdévcudlugu, iglim vo landsaft 6zalliklorinin f6vqosltabii sayda miixtalifliyi
6lkomizda zongin turizm potensialina malik aqroturizm vo onun asas seqmenti
olan ekoturizmin inkisafi ii¢lin ideal orazi formalagdirir. Bu ham iqtisadiyyata,
hom do beynolxalq turizmdo dovloatin inkisafini tomin edir. Aqroturizmin bir
Olkado inkisafi liclin vacib amillor hom do qonaqporvarlik vo milli motboxdir.
Kond qonaq evlorinin togkili bu ciir layiholordo horokotverici qiivvadir. Ag-
roturizmin sadaco potensialinin olmasi bu sahonin inkisafi tigiin kifayot etmir.
Homginin idaraetma, turist axinlarinin tonzimlonmasi dovlstin qarsisinda duran
vacib mosalslordondir. Miivafiq orazini segorkon pansionat vo digor yasayis
yerlarinin tikilo bilma imkanlar1 nazora alinir.

Qeyd edilmolidir ki, Azorbaycan Respublikasi prezidentinin 6 dekabr
2016-c1 ildos tosdiq olunmus “Azorbaycan Respublikasinda ixtisaslagmis turizm
sonayesino dair strateji yol xoritosi” strateji maqsad vo hodof kimi 6lkods timu-
mi turizmin inkisafin1 6ziindo oks etdirir. Eyni zamanda bu sonoddo aqrotu-
rizmin siiratli inkisafi li¢iin ¢evik tosir mexanizmlori ifado olunmusdur. Ag-
roturizmlo bagh xiisusi bir qanun hazirlanana qadar 23 noyabr 2005-ci ilds im-
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zalanmig “Ails kondli tesorriifati haqda” Azarbaycan Respublikasi Qanunveri-
ciliyino istinad etmoklos, bu sahonin inkisaf etdirilmosi miimkiindiir. Qanunve-
riciliyin moqgsadi kand yerlorinds kondli-ailo amayina asaslanan tosorriifatlarin
inkisafin1 dostoklomosi, mosgullugun stimullasdirilmasi vo somoralilik doracs-
sinin yiiksoldilmasi, alternativ golir manbalarinin genislondirilmasi vo kond
yerlorinin inkisafini stirstlondirir. Miixtolif tocriibalors istinad olunduqda gor-
mok miimkiindiir ki, bazi Avropa dlkslarinds aqrar sonaye subyektlori assosasi-
yalar soklindo foaliyyot gdstorir. Aparilan aragdirmalardan molum olur ki,
aqgroturizmin inkisafi iiglin togkilatlar torofindon proqramlar hazirlanir. Xiisusilo
xarici tocrlibonin dyronilmasi xiisusi proqramlar ¢argivosinds effektiv olur [3].

Avropa Ittifaq: torofindon maliyyalosdirilon vo “Yerli Idaroetmoys Yar-
dim Ictimai Birliyi” torofindon hoyata kegirilon “icma Osasli Aqroturizmin
Kond Yerlorinin Inkisaf Strategiyas1” olaraq tosviqi layihosi gor¢ivasindo Quba
sohari Sahdag otelindo TOT (Toalimgilor ii¢iin tolim kursu) kegirilmisdir. Tolim-
lor agroturizm vo aqroturizmda sahibkarliq m&vzularmi ohato edib. YIY (Yerli
Idaroetmoys Yardim Ictimai Birliyi)-in digor layihosi isa eyni ildo Borda rayo-
nunda “Niisr-ot” siidgiiliik kompleksindo Avropa Ittifagmin Azorbaycandaki
Niimayandaliyi, Tohsil Nazirliyi, Avropa Tolim Fondu, Peso Tohsili iizro Dov-
lot Agentliyi vo partnyor toskilatlarin istirak: ilo goriis kecirilmisdir. Layihonin
biidcasi 384,437 avro toskil edir. Olkomizdo aqgroturizmin inkisafina miixtolif
subyektiv vo obyektiv amillorin monfi tasiri vardir. Bu amillors kond yerlorindo
infrastrukturun zsifliyi, naqliyyat olagslorinin mohdudlugu, turistlorin qalmasi
ticlin evlarin se¢ilmasinda ¢otinliklar, sosial xidmatlorin zaif toskili, evlarin ok-
sariyyotindo kommunal xidmatlorin zaif toskilini qeyd etmok olar. Azorbay-
canda aqroturizm vo kond turizmindo istirak edonlorin osas hissosi daxili tu-
rizmlo baghdir. Hazirda kond turizmindo qiymatlor hor otaga goro 15-50 azn
araliginda doyisir ki, bunun da on yaxs1 halda 65-80%-1 ev sahibina ¢atir [4].

Respublikamizda kond turizminin, aqroturizmin inkisafinda Avropa It-
tifaqi torofindon maaliyyosdirilon “Azorbaycan Respublikasi Kond Yerlori vo
Regionlarin inkisafina Dastok Programi” vo “Azorbaycan Respublikasi region-
larinin 2019-2023-cti illords sosial-iqtisadi inkisafi Dovlot Programi”nin tosdiq
edilmasi haqqinda prezidentin verdiyi formana ssason regionlarda masgullugun
artirllmasi, infrastrukturun yaxsilagdirilmasi, fermer kimi foaliyyot gdstormok
istoyon soxslora miinasib qiymoto torpaq verilmasi islorine baxilir. Bunlara ola-
va olaraq 6lkomizds kond-yasil turizmi vo aqroturizmlo mosgul olmaq istoyan
tosorriifatlar sertifikasiyadan ke¢molidir. Layihoya goro bu saho ilo masgul ol-
maga baslayan ailo kondli tosorriifatinin on azi bir {izvii turizm sahosi iizro ser-
tifikasiyadan kegmolidir. Sertifikasiya “Ailo-kondli tosorriifatlar1 haqqinda™ qa-
nun osasinda hoyata kegirilir. Bunun ii¢lin tosarriifat subyektlori miivafiq or-
ganlara yazili miiraciot etmoalidir [1].

Agroturizmin inkisaf perspektivlori vo sosial inkisaf Miiasir iqtisadi sis-
tem bazarda roqabot qabiliyyatinin formalasmagini tolob edir. Bu baximdan da
turizm bazar istisnaliq toskil etmir. Azorbaycanda son dovrlordo turizm saho-
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sindo hoyata ke¢irilmis islahatlar artiq Azorbaycanin da turizm bazarinda 6ziino
hakim yer tutmasini tolob edir. Lakin mévcud vaziyyat bir o godor do iirokagan
deyildir. Bels ki, son dovrlordo ugurlu islahatlar hoyata kegirilso do, tolob olu-
nan miistori kiitlosinin y1gilmag: sahosinds dovlstimiz miioyyon cotinliklor ya-
samaqdadir. S6z yox ki, 6ton illorlo miigayisado Azorbaycana golon turistlorin
sayinda nazoragarpacaq yiiksolislorin oldugunun sahidiyik. Lakin garsiya qo-
yulmus moagsado ¢atmaq namina 6lkoyo xarci turistlorin axinini tonzimlomok,
onlarin miitomadiliyinin tomin olunmasi asas miizakiro mdévzusuna g¢evrilmoli
olan proseslordondir. Malum oldugu kimi son dovrlordo diinya turizm baza-
rinda kifayot gqodor canlanma movcuddur vo bu canlanmanin osasinda iso bozi
turizm nodvlorinin aktiv rola malik olmasi vo turizm bazarinda agiq dominantliq
etmosi ilo olagolondirmak olar. Belo ki, son dovrlorda, xiisusilo forqlonon tu-
rizm novlori i¢arisinds ekoturizmi, xiisusilo vurgulamaq lazimdir ki, bu turizm
novii 6z xarakterik xiisusiyyotlori vo turist sayr baximindan artiq digor turizm
ndvlarini geride qgoymaqdadir. Homginin bu turizm ndviiniin foaliyyotindo eko-
loji olaraq dovlatin tohliikesizliyinin tomin olunmasi prosesi hoyata kegcirilir ki,
bu da son naticods Olkonin iqtisadi vo sosial maraqglarinin uzlagsmasi ilo noti-
colonir. Azorbaycanda turizmin inkisafi sahasindo hoyata kegirilon osas todbir-
lar vo ya dovlst proqramlari i¢arisinde mithim ohomiyyat kosb oadan asas dovlot
programi, Strateji Yol Xoritosidir. Strateji Yol Xoaritosindo Azarbaycanda 2020-
ci ilodok dovrii ohato edon miiddotdo Azorbaycanda hoyata kegirilmosi zoruri
olan vo xtiisusi shomiyyat kasb edon todbirlor verilmisdir [2].

Azorbaycan Respublikasinda kond turizminin daha da inkisaf etdirilmo-
si, Madoniyyat vo Turizm Nazirliyi aqroturizmin inkisafi lizro todbirlor plani
hazirlayacaq veo tadbirlor planina asason, hom kondlorde mdvcud olan onans-
lorin bazilorinin tobligatinin aparilmasina (¢corokbisirmo, xalgaciliq vo s.) fay-
dali olmasi {igiin qisamiiddotli kurslar da toskil edilocok, habelo ixtisaslagmis
kond tosorriifati mohsullarinin da brendlosdirilmosi {izro islor hoyata kegirilo-
cokdir. ©gor ehtiyac yaranarsa, bu zaman bu prosess yerli, homg¢inin xarici eks-
pertlorin do calb olunmast hali da miimkiindiir. Ziyarat¢ilorin yerlosdirilmosi
sababilo miivafiq kond evlorinin miioyyon edilmasi sahoasindo vo homin o kond
evlorinds genis sokildo tomir-barpa islorinin goriilmasi, kond icmalarina ziyarot
edon turistlorin gobulu vo onlara xidmatlorin togkili sobabilo tolimlorin kegiril-
mosi, habelo homin kondlorin shalisine vergi 6domok vardislorinin formalasdi-
rilmast moagsadilo maariflondirms iginin do aparilmasi sobobilo dostok todbirlori
goriilocokdir. Kond bélgslorinds minimum talablorin do tomin olunmasi sabe-
bilo standart hazirlanacaqdir [2].

Son bir ne¢o aydir ki, diinyada yayilan koronavirus (COVID-19) pande-
miyasinin on ¢ox zarar vurdugu sahoalordon biri turizmdir. Dovlstlorin strateji
yol xaritasing asason hesabladigi turizm golirlorinds bdhran bas verdi. Beynol-
xalq sorhadlorin karantin rejiminin toloblorino uygun olaraq baglanmasi, avia-
biletlorin toxirs salinmasi ilo alagodar 6lkolors milyardlarla ziyan doydi. Ha-
zirda iso post-pandemiya dovrii {iglin doyon ziyanlarin borpa olunmasi isti-
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gamatindo vebinarlar toskil olunur. Bununla olagedar BMT-nin Umumdiinya
Turizm Togkilati dovlstloro post-pandemiya dovri liclin miioyyon miqdarda
maddi vasait yardimini tomin etmayi planlagdirir.

2020-ci ilin ilk aylarindan baslayaraq diinyada yayilan COVID-19 pan-
demiyasi oleyhing, turizm sahasindo alinan todbirlora 6lkomizde do diqqot
yetirilir. Azorbaycan Dovlst Turizm Biirosu vo Dovlot Turizm Agentliyi to-
rofindon 6lkamizda turizm sanayesindo gigiyena va sanitariya qaydalarina omal
olunmasinin effektivliyini tomin edorok bizneslorin rogabot qabiliyyatinin arti-
rilmast moagsadilo xiisusi program —SAHMAN (Safety And Hygiene Methods
And Norms-sanitariya vo gigiyena metdolar1 vo normalar1 progqrami) hazirla-
nib. Programin yaradilmasinda asas mogsad beynoalxalq miqyasda vo 6lko daxi-
lindo Azorbaycani tohliikosiz turizm mokani kimi tanitmaq vo rogabsto davam-
liligint artirmaqdir. Proqram digor dévlst qurumlart ils koordino olaraq hazir-
lanib vo BMT-nin Umumdiinya Sohiyyo Toskilat1 torafinden destoklonir. Prog-
rama qosulan niimayondoalora tolimlor kegirilocok, zoruri lovazimatlarla tochiz
olunacaq, brendinqg vo marketing kimi istigamotlordo dostok verilocokdir.
Programin icrasinin monitoringins beynalxalq PWC sirkoti dostok veracak [5].

Aqroturizm {izro 27-28 oktyabr 2020-ci il tarixindo ABS-1n Vermont sta-
tinda kegirilocok 1-ci Beynolxalq Seminar, COVID-19 pandemiyasi ilo slage-
dar olaraq 31 avqust-2 sentyabr 2021-ci il tarixino kegirilmisdir.Bu tarixo qodor
isa virtual tadbirlar kegirilocokdir [5].

Arasdirmalar naticasindo bu gonasto golmak olur ki, 6lkemizds aqrotu-
rizm Ui¢ilin cografi baximdan genis imkanlar movcud olsa da, bu sahs holo do 6z
inkigafin1 tapmayib. Aqroturizmin inkisafi tiglin real imkanlara malik olan
kondlordo miivafiq infrastrukturu qurmagq tiglin uzunmiiddotli vo bdyiik mab-
logdo maliyys yatirimi edilmolidir.

Natica

1. Agroturizm, tomsil oldugu hor tosorriifatin, kondin, rayonun, bolgonin “ho-
yat torzi cizgiloridir”. Beynolxalq turizmin biitiin gostoricilori dayanmadan
artir vo diinya limumdaxili mohsulunun artim templorino uygun timumi
sokilda iraliloyir.

2. Insanlarin mogguliyyeti, kond sakinlorinin istehsal etdiyi mohsullarin sa-
tis1, 6lkonin tokco paytaxt vo iri sohorlorinin deyll homginin ucqar yerlorin
va kondlorin tobiatinin, tarixinin, adot-ononasinin tanidilmasi vo s. istiga-
motinda turistlorin celbl aqroturizmin inkisafina tokan verir.

3. Agroturizm turistlors, istehsalgilara vo icmalara bir sira maliyyo, tohsil vo
sosial tistlinliiklor vermak ti¢ilin turizm vo kond tasarriifat1 sahalorini birlas-
dirmok {i¢iin unikal bir flirsot togdim edir.

4. Kondin iqtisadi-sosial inkisafi, moskunlagma, infrastruktur problemlorinin
halli ii¢lin turizmi osas saho kimi doyarlondirir, kond tosorriifatt mohsul-
larina olan tolob va toklif nisbati, tarazligi tomin edir.

5. Agroturizmin inkisafi tigiin real imkanlara malik olan kondlordo miivafiq
infrastrukturu qurmagq ticlin uzunmiiddotli vo bdyiik mablogdo maliyys ya-
tirmmi1 edilmoli.
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MEPCIIEKTUBBI PA3BUTHUS ATPOTYPU3MA B ABEPBAM)KAHE
I'.CYJITAHOBA
PE3IOME

B macrosmee Bpems B AzepOaiikane, HapsAAy ¢ Pa3TUYHBIMH BHAAMHU TypHU3Ma HMe-
FOTCS1 OJIArOTIPUSITHBIC YCIIOBHSA JUTA Pa3BUTHA arpoTypusMa. [lokazaTens arporypmusma B Aszep-
OaifpkaHe pa3BUBAETCS KaK MPUOBUIBHBINA CEKTOP SKOHOMHKH. B cTpaHe Ha pa3BHTHE arpoTy-
pu3Ma OTPHIATEIHFHO BIHUSAIOT HEKOTOPHIE CYOBEKTHBHBIC M OOBEKTHBHBIC (hakTophl. K 1M
(hakTOpaM MOXHO OTHECTH ciaboe pa3BUTHE MHPPACTPYKTYPbI CEIbCKOM MECTHOCTH, OIPaHu-
YEHHOCTb TPAHCIIOPTHOM CBS3M, BBIOODP TOMOB JUIsl pa3MEIIEeHHs TypHCTOB, Cla0yro OpraHu3a-
LIUIO COLMATIBHBIX YCIIYT, B TOM YHUCIIE HE JOCTATOUHYIO OPraHU3alli0 KOMMYHAJIbHBIX YCIYT B
GonbiMHCTBE U3 JOMOB. OCHOBHAsi 4acTh YYaCTHUKOB arpoTypU3Ma U CEJIbCKOTO TypHU3Ma
CBSI3aHA C BHYTPEHHUM TYPU3MOM.

Jlnst pa3BUTHSL arpoTypusMa B cenax, oOJaJarolinX peajbHbIMHU TPEINOChUIKAMH pa3-
BUTHSI COOTBETCTBYIOIICH MHPPACTPYKTYpPbI, HEOOXOAMMO BIIOKEHHE TOJITOCPOUYHBIX M KPYII-
HBIX HHBECTHINI. B 3T0it 061acTn oka3pIBacTCS MOAACPKKA CO CTOPOHBI TOCYIapCTBa.

KaioueBble cioBa: arpoTypu3M,rH], TPAAUIMOHHAS CEJIbCKasl KU3Hb, CEIbCKUH 3emE-
HBIA TypU3M, 9KOJIOTMYECKUH, TIO3HABATEIbHBIH TYpU3M

PROSPECTS FOR THE DEVELOPMENT OF AGROTOURISM IN AZERBAIJAN

G.SULTANOVA
SUMMARY

Today in Azerbaijan, along with these and other types of tourism, there are favorable
conditions for the development of agrotourism. Agrotourism indicators began to develop as a
profitable sector of the economy of Azerbaijan. The development of agrotourism in our
country is negatively affected by various subjective and objective factors. These include poor
rural infrastructure, limited transport links, difficulties in choosing accommodation for tourists,
poor social services, poor public services in most homes. Most of the participants are
associated with domestic tourism. It is necessary to invest long-term and large-scale financial
investments in the creation of appropriate infrastructure in villages that have real opportunities
for the development of agrotourism. This area is supported by the state.

Keywords: agrotourism, sector, guide, traditional peasant life, rural-green tourism,
interest tourism
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Usyueno cospemennoe cocmostue noug 8blCOKOZOPHbIX nacmouw u ceroxocos Iyoa-
Xaumasckoil 30nb1 A3epbaiiodcana u nposedena KauecmeeHHas oyeHka noys. Ha ocrosanuu
YACTNHBIX OYEHOUHLIX WIKAL C YYyemom 0anio8 OOHUmema nous Npo8edeHd 3IKOJI02UYEeCKds
OYeHKa U onpeoeiiensl IKoIo2uyecKue dautbl 01 nous oanHol meppumopuu. Camviil 8blCOKULL
axonoeuyeckuti 6aun (89) nomyuunu 2oprno-nyeosvie uepHozemosuonsie nouswl (Mollic Leptosols
Eutric), eopno-nyeosvie oeprogvie nousvl (Umbric Leptosols Dystric) oyenenvt 6 76, copHuvle
ayeoso-cmennvie (Mollic Leptosols Eutric) ¢ 72 6anna, 2opHno-iy2oebie 0epHOGO-MOP@IHUC-
mute nouswl (Umbric Leptosols Brunic) nonyuunu 68 6ainos.

KiioueBble cjioBa: anbnuiickue U CyOaJIbIIUNACKKE JIyTa, OIEHOYHBIE KPUTEPUH, KOP-
MOBBIC yTOJIbsi, 0aT OOHUTETA MTOYB, YKOJOTHYCCKUE (PaKTOPHI, IPO3UOHHBIC TPOIIECCHI, MACT-
OmmrHast murpeccus, puromacca.

DKOJOTHYECKHH MOAX0/1 B U3YUYEHUU MOYB ObLI 3a0xeH eme Jlokydae-
BbIM [8] 1 pa3zBuBaiics B pabote 1pyrux ydeHsix [4, 5, 9-11]. Onenka noussl B
COBOKYITHOCTH C JKOJIOTUYECKMMH (haKTOpaMH, OKa3bIBAIOIIMMH Ha HEE HEIO-
CPE/ICTBEHHOE BO3JICUCTBHE, MTO3BOJISIET BHIPA0OTATh COBPEMEHHYIO CTPATETHIO
M0 UX PallMOHAILHOMY UCIOJIB30BAaHUIO U OXPAHE.

B AszepOaiipkane MHOXKECTBO MCCIIEJOBAHUN OBIJIO TOCBALICHO H3ydYe-
HUIO TIOYB C DKOJOTHMYECKOW TOYKM 3peHus [5, 6, 10, 14, 16, 17]. Dxonoruue-
CKasi OIICHKa MOYB KaK HOBOE HAy4YHOE HAINpaBJICHWE BO3HUKIIA B HAIIEW pec-
MyOJIMKE Ha CTBHIKE YKOJIOTHHU TIOYB ¥ OOHUTHUPOBKH, WJIM KAYECTBEHHOMN OIICHKU
MOYB. DTU UCCIICIOBAHUS CBA3BIBAIM B IMEPBYIO OYEPEh C COCTABICHUEM KapT
AKOJIOTMYECKOM OIIEHKH Pa3fiMuHbIX MouB [13] U ¢ cocTaBieHUEM cCrelualib-
HBIX OIICHOYHBIX IIKaJl. BHayane TakWe MIKajabl OBUIM  COCTaBJICHBI
[".IlI.MamenoBbIM 1 TOYB pecnyonuku B 0606menHom Buze [12]. K npume-
Py, U3MEHEHHUS KaKOT0-JIM0O mapaMeTpa MOYBHI OIEHUBAIOCh YCIOBHO («XO-
POIIIOY», «CPETHEY», «OTIUIHOY). JIJI MOCTPOCHMS SKOJOTHUSCKON IIKAIbl BaXK-
HBI CBEJICHUS O pesbede, MoUYBO0OPa3yIINUX MOPOJIaX, THAPOIOTHICCKUX YC-
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JIOBUSIX, O IOYBEHHOM U PACTUTEIBHOM ITOKPOBE, O KIIMMAaTHUYECKUX YCIOBUSX.
CocTaBIiIeHHBIE KOJOTUYECKUE IIKAJIBI JAIOT BO3MOKHOCTD IIPEJICTABUTh B BH-
Jie €IMHOM CcHUCTEMBI KU3HEHHBIEe ycnoBus. [Ipu 3ToM nocTUratoTcs 1B LIEH:
CpaBHUTEINIbHAS XapaKTEPUCTUKA YCIOBUN MOYBOOOpPA30BaHUS U OINpE/EIeHUe
HKOJIOTUYECKUX YCJIIOBHM B IIOYBEHHOM 30HE. B nanbHeleM METOIUKa IKOJI0-
IMYeCKOW OIIeHKHM MOoYB B A3zepOaiijykaHe ObUla yCOBEPLICHCTBOBaHA M JJIS
KPUTEPUEB OLIEHOK CTaJH HCIOJIb30BaTh Oayibl BMECTO Ka4€CTBEHHBIX OIIpe-
JIeJIEHU M BBIYMCICHMEM HTOIOBOTO 3KoJormueckoro Oamna. Bce dakTops
pa3fensuIMch Ha JBE TPyMIbl: (GaKTOpbl cpenbl (Hampumep, BBICOTA, OCAJKH,
CyMMa TemIieparyp >10°C, BKII u T.J.) ¥ TIOYBEHHBIE GakTopsl [17].
BbICOKOTOpHBIE MTOUBHI SBJISIOTCS OCHOBHBIM MacCHBOM BBICOKOIPOJIYK-
TUBHBIX JIETHUX MaCTOUII U CEHOKOCOB, OHM BXOJSAT B OCHOBHOM (OHJ 3eMellb
KOPMOBBIX yronuii AsepOaiimkana. OZHaKO MHTEHCHMBHOE OCBOEHHE CyOalb-
NUICKUX M anbIUiCKUX JyroB ['y6a-Xauma3cKkoi 30HBI OCI0KHUIO 3KOJIOTH-
YeCKOEe COCTOSIHUE JIETHUX MAcTOMIN, HAPYIIMIIO MPUPOIHOE PABHOBECHE, UTO
IIPUBEJIO K PA3BUTHUIO IIpOLieCCOB Aerpananuu. [loaromy nccnenoBanus no sko-
JIOTUYECKON OLIEHKE MOYB BHICOKOTOPHOM 30HBI B HACTOSIILIEE BPEMsI OUEHB aK-
TyaJbHbI, OHU TO3BOJIAT OLIEHUTh COCTOSIHUE TOYB B COBOKYIHOCTHU C (haKTO-
pamu X (GOPMHPOBAHUS U BHIPAOOTATh PEKOMEHAALNH 10 COXPAaHEHHIO U TI0-
BBIILICHUIO UX MJIOJOPOMS U MPOJIYKTUBHOCTH JIETHUX NAcTOMIL M CEHOKOCOB.

O0BEeKTHI 1 METOABI

OOBEKTOM HCCIEAOBaHUS SBISIIOTCS TOYBBI BEICOKOTOPHOU yacTu ['yba-
Xaumasckoi 30HbI momaaso 301924,04 ra, mupoKo UCTIOJIb3yEMBbIE MO/ JIET-
HUE MacTOUIIA U CEHOKOCHI.

HccnenoBanuss mpoBOAWINCH B 4 3Tama: KaMepadbHO-MOATOTOBUTEINb-
HBI, 10JIEBOH, Ta0OPAaTOPHBII 1 000011Ia01IIe-3aKITI0YNTENbHBIH.

Kamepanvno-noocomosumenvuwiii 5man. Ha 3ToM 3Tane ObUH cOOpaHbI
CBeJIeHUs 0 penbede U KIMMATHYECKUX YCIOBHSIX, TOYBEHHOM U PACTHUTEIIb-
HOM TIOKpPOBE HCCIEAYEMOM TeppUTOpUH, U3yUeHbI (POHIOBBIE KapTorpaduye-
CKHE MaTepuabl.

Ilonesoti sman. Ha 3TOM 3Tane mpOBOAMINCH TOJIEBBIE UCCIETOBAHMUS.
Bcero 6pu10 3anoskeno 30 KITIOYEBBIX IJIOMIAIOK MO 3 pas3pesa B Kaxaoil. Ha
MECTE OMUCHIBAIA MOP(OJIOTHUECKHIE MPU3HAKU TTOYB KaXKIOTO T€HETUYECKOTO
TOPU30HTA U Opai MPOOkI TOUYBEHHBIX 00PA3IOB I XUMHYECKUX U (PUUKO-
XUMHUYECKUX aHAIM30B, U3y4ald OUOMPOAYKTUBHOCThH ANBIIMICKUX U CyOasb-
MMANCKHUX JIYTOB.

B nabopamopnom smane npoBoauics pU3NKO-XUMUUECKHUI aHAIIN3 TI0Y-
BEHHBIX O0Opa3IlOB IO CJIEAYIOIIUM METOAuKaMm [2, 7]: rpaHyloMeTpUuecKuit
coctaB — MetojioM nunetku mo H.A. Kaunnckomy; rurpockonuyeckas BIax-
HOCTh — TEPMHUYECKUM METOJIOM; T'YMYC — MOKPBIM OKHCJIECHUEM IO METOIY
N.B.Tropuna; obmmii azor — mo Keenapaamo; obmuit pocdop — ¢ momMorpro
CMECH OKcayara U ruapokapOoHata amMMmoHus 1o A.M. MeuiepskoBy; norio-
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nieHHbple ocHOBaHMs — 1o J[.B.MBanoBy; pH BOAHOM CyCleH3UM — NOTEHIUO-
METPUYECKUM METOIOM.

Ha  3axaouumensno-oboowarowem smane pe3ynbTaThl  (QUNKO-
XUMHUYECKHX aHATU30B 0000IaIich Ha OCHOBE MaTepUaNIOB MOJIEBBIX, (HOHIO-
BbIX M KaMepaJIbHbIX UCCIIeJJOBaHUN. bblna mpoBeneHa OOHUTHPOBKA MTOYB BbI-
cokoropHoil yactu ['yba-Xauma3ckoil 30HBI, OMpeeNieHbl KOJOTHYECKHe Ma-
pameTpbl TeppuTopuu. llomyueHHbIe TaHHBIE MOABEPIIIMCH MAaTEMATUYECKOM
00paboTke Mo MPUHATON MeToauke. bbulM cocTaBiIeHBl YaCTHBIE MIKAIBI IO
HKOJIOTMYECKUM TOKa3aTeNsIM (BBICOTA, CPEJHET0J0BOE KOJIMYECTBO OCAJIKOB,
CpeHEeroioBasi TemrepaTypa, OMOKIUMATHUYECKU MOTEHIMAl U OuoJIoTHYe-
CKas MPOJYKTHUBHOCTB), HA OCHOBE KOTOPBIX IIPOBEJEHA SKOJIOrMYECcKasl OICH-
Ka MOYB BHICOKOTOPHBIX JIAHAIIA(TOB N3y4aeMON TEPPUTOPHH.

Jlnst mpoBeieHUs! 3KOJOTMYECKON OLIEHKHU MOYB TEPPUTOPHM HA OCHOBE
METOJIMKH dKOoJIoTh4Yeckue (hakTopbl ObLITIM pa3JeseHbl Ha aBe rpynmsl: 1) dak-
TOPBI CpeJibl (BBICOTA MECTHOCTH, T/I€ PACIPOCTPAHEHBI MOYBHI (M), CpPEIHErO-
nosast Temmeparypa (° C), CPEIHEroL0BOE KOIMYECTBO OCAAKOB (MM) M OHO-
xknumaTnaeckuil norenuuan (bKII) ¢popmupoBanus nouBbl U €€ MI0J0POINS);
2) mouBeHHbIE (DAKTOPBI, KOTOPHIE OTPa)KEHBI B Oaljlax OOHUTETA IOYB, BbI-
YHUCJIEHHBIM 110 OCHOBHBIM JIMarHOCTUYECKUM IOKa3aTessIM (COAEP)KaHUIO Ty-
Myca, BaJoBOro a3oTa 1 ochopa U CyMMBI MOTJIOMIEHHBIX OCHOBAHUM). Takum
00pa3oMm, mpu MPOBEICHUH OLEHKH MOYBEHHOT'O IMOKPOBA HEOOXOMAMMBIM dTa-
oM sIBJIsSIETCS. OOHUTHPOBKa MMo4B. Ha ocHoBe MeTonuku [18] Hamu Obliia mipo-
BeJieHa OOHUTHPOBKA IO CBOWMCTBAM M JAMArHOCTUYECKUM IpPU3HAKaM I1OYB
u3y4aeMoi TeppuTtopur. B kauecTBe OCHOBHBIX OIIEHOYHBIX KPUTEPUEB ObLIH
BBIOpAHBI 3amachl ryMmyca, BaJOBOTO a30Ta, ¢ochopa M cCymMma IMOTIOMIEHHBIX
ocHoBanuil. [TouBa, oOnanaromias caMbIMH BBICOKUMHU CPEIHUMU MOKa3aTeNs-
MU 3THX ()aKTOpPOB, NMPHHATA 3a JTAJIOH, M 3TU TMOKAa3aTeNW JTAHHOW TOYBHI
npuHuMarotcs 3a 100 6amnoB. [lokazarenu apyrux moys JaHHOW TEPPUTOPUHN
CPaBHHUBAIOTCS C ATAJOHHBIMU M BBIUUCIACTCS UX Oamn OOHUTETA MO CIEYIo-
et popmyoe:

3(/)
5 =—-100 (1),
M
rae b — 0ann 6onuTeTa N0YBBI; 3¢ - GAKTHYECKOE COACPKAHUE B OYBE KaXkK-
JIOTO ToKa3arens (rymyc, BaloBoi a3oT, hocdop U Kanuii, CymMMa MOTJIONIEH-
HBIX OCHOBaHUH); 3, - COJEpKaHHE JAHHBIX TOKa3aTejied B MOYBE, B3SITOU B
KauyecTBE TaJOHa.
3aTeM MPOIEHTHBIC BEJIUUYMHBI MTOKa3aTesiel ObUTH TIEpeCUUTaHbl 110 Te-
HETHUYECKHM TOPU30HTAaM Ka)I0TO TUIIA MMOYBBI HA YCIOBHO MPUHATHIX ITyOH-
Hax 0-20, 0-50, 0-100 cM u mpou3Be/IeH MEPECUET BEIIECTB B TOHHAX HA TeKTap
o ¢opmyrie:
7 d-P-V

100 @),
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rje: Z — 3amac rymyca, a3ora, pocdopa na rimyoune 0-20, 0-50, 0-100 cm; d —
00bEeMHBII BeC MOYBBI JAHHOTO CIIOS; P - MPOIEHTHOE CcolepKaHue rymyca
WIM IPYTUX MUTATEIbHBIX BEIIECTB; V — 00bEM MTOUBHI IaHHOTO CJI0S, M/ra.

[Tpu HAXOXKIEHUH IKOJOTHUECKON OIIEHKH KOHKPETHOMW MOYBBI ObLTa HC-
N0JIb30BaHa ciieayromas Gopmyna:

_(m;+m, +m; +m,..)+(By)

b~ S 3),
n
rne E, —okomornuecknii oreHOuHBIH 6a1 KOHKPETHOH MOYBHI;
m; +m, + m; +m, ... — yJacTBYIOIIME B OLEHKE MOKAa3aTeNU (PaKTo-

POB cpejibl, BhIpaKE€HHBIE B Oanax;

B, — GonuTerHbIil Gal, HalICHHBIH HA OCHOBE OIICHOYHBIX KPHTEPHEB
IIOYBBI;

S, — YMCII0 YKOIOTHYECKHX OLEHOUYHBIX KPHTEPUCB.

PesyabTaThl U 00cyKIeHHE

I'opHo-nyroBeie mouBsl ['y6a-Xaumasckoil 30HBI MPUYpOUEHA K BBICO-
tam oT 2000 no 3200 M Hax yp.M., B OTAEIBHBIX MecTax qoxons 10 3500 m.
PacTuTenbHOCTh BHICOKOTOPHBIX JYIOB MPEACTABIECHA, B OCHOBHOM, 37IaKOBBI-
MU U 3JaKOBO-Pa3HOTPABHBIMH IIeHO3aMHU. KimMaT BBICOKOTOPHOW 30HBI J10-
BOJIbHO CYPOB, XOJIOJHBIM MEpPHOJ MPOJOJKUTENEH, BEreTallMOHHBIA Teproj
kopoTkuid. CpenHeronoBoe konuyecTBo ocaakoB 1200-1400 mm, cymma ak-
TuBHBIX Temmepatyp (> 10°) kone6uercs B npexenax 1280-1785°C.

[To pesynbratam ucciepoanusi [.A.AmueBa [1], M.D.CanaeBa [19]
3/1eCh B OCHOBHOM PacCIpOCTPaHEHbI TOPHO-TYTOBBIE U TOPHO-JIIYTOBBIE CTEM-
HbIe TIOYBBL, 10 coBpeMeHHON cucreme WRB Umbric Leptosols u Mollic
Leptosols coorBercTBeHHO [3]. ['OpHO-TyrOBbIE MOUBHI B 3aBUCUMOCTH OT JKO-
J0r0o-reorpauIecKnx YCIOBUH pa3leNsioTCs Ha TOPHO-ITYTOBBIE JIEPHOBO-
topstarcteie (Umbric Leptosols Brunic), ropao-nyrossie gepHoBsie (Umbric
Leptosols Dystric) u ropuo-myroBsie uyepHo3emoBuanbie (Mollic Leptosols
Eutric) mouBbl. OTH MOYBBI MMOABEPKEHBI PA3IMUYHBIM BHAAM JIerpaaiiu, Oc-
HOBHOU NPUYMHOW KOTOPBIX SIBJISIETCS pa3BUTHE 3PO3HOHHBIX MPOIEccoB. bo-
nee monoBUHBI (52,8%) MOYB JETHUX MACTOMIN JaHHOW TEPPUTOPUHU TOABEP-
JKEHBI PO3HMH B PA3JIMYHOMN CTENEHHU, U3 HUX 22,7% CUIBHO 3pOAUPOBAHBL. JTO
CBSA3aHO KakK C MPUPOJAHBIMH, TaK U aHTPOMOTeHHBIMU (DaKTOpaMH, B OCHOBHOM
nepesbinacoM. Heperynupyemslii BeIllac MPUBOJIUT CHayaja K CMEHE pPacTH-
TeNbHBIX (opMaIuil (3J1aKOBBIE M 3J1aKOBO-000OBBIE pPACTEHUSI 3aMEHSIOTCS
COPHBIMH ), H3PEKEHHOCTH, a 3aT€M K YHUYTOKEHHUIO PACTUTEIBHOTO TIOKPOBA,
YTO, B CBOIO OYepe/lb, MPUBOANUT K AETpajalliy MOYB, TaK Ha3bIBA€MOM MacT-
oummnou aurpeccuu. [15, 20].

T'oprno-nyzo6vie deprogo-mopgsaHucmoie nougsl ABIAIOTCS TUTUYHBIMU
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MOYBaMHU aJBIIUUCKUX JIYyTOB, 3aHUMas CaMylO0 BBICOKYIO YacTh H3ydyaeMOoM
Tepputopun. OTINYAIOTCS 3TH MMOYBBI HATHYUEM TUIOTHOW JEPHUHBI CO CI1a00i
0TOp(HOBAaHHOCTHIO, MAJIOM MOITHOCTHIO MPO(MIST U BBHICOKOH 3ameOHEeHHO-
CThIO Beero npodums. 'ymyca B JaHHBIX OYBAX COACPKUTCS B BEPXHEM TOPH-
3ouTe (0-20 cm) B cpennem 7,91%, 3amac B METpPOBOM TOJINE COCTaBJISIET
328,80 1/ra. Comep:kaHue BaJOBOrO a30Ta B BepxHeM cioe B cpeaHem 0,43%;
conepkanue BajoBoro (ocdopa B 3Tom ke ropusonte 0,27%. OcHOBaHUSIMU
JaHHas MoYBa HackleHa xoporo: 42,60 cMoinb (3KB)/Kr. Peakiins mouyBeHHOTO
pacTBopa kucias win cnadokucnas (pH 5,4-6,1).

T'opro-ny2o6vle OepHogble nOY6bl 3aHUMAIOT OOUIMPHYIO TEPPUTOPHIO
MEX]y 30HOW FOPHBIX JIECOB U albIUHCKUMU Tyramu. Hanbonee xapakTepHbie
Mopdonoruueckre MpU3HaKu TOPHO-JIYTOBBIX JEPHOBBIX MOYB: HAJIWYHE TPY-
KUHHUCTOW JIEPHUHBI, KOPOTKUI NPOQHIb, XOPOIIO BHIPAKEHHBIH T'YMYCOBBIN
AKKyMYJISITUBHBIN TOPU30HT, IIE€OHUCTOCTH MPOQUIIS, MOJHOE OTCYTCTBHE Kap-
OoHaTHBIX 00pa3oBanuil. CpegHee coliepkaHue TymMyca B BEpPXHEM TOPU30HTE
MO JIaHHBIM HAIIIMX aHaJIn30B cocTaBiseT 8,06%; cpeanee copepx aHue a3ora B
stoM ropuzonte 0,46% u dochopa 0,28%. CymMma MOTIOMIEHHBIX OCHOBAHHMA
B BepxHeM ropus3oHTe 43,05cmonb (9kB)/kr. 3HadueHust pH mouBeHHOTO pac-
TBOpa 5,5-6,7.

LI'opHo-nyzo6vle uepHo3emo8uUOHble NO4Ebl (POPMUPYIOTCS B YCIOBHSIX
MIPOMBIBHOTO PEKHMMa Ha OCTATOYHON KOpPE BBHIBETPUBAHMS U3BECTHSKOB M Ha
KapOoHaTHBIX ciaHnax. [losTomy XxapakTep pacmpeseseHuss KapOOHATOB IO
npodUITI0 WM HaTu4re KapOOHATHBIX TOYEK B WJUTIOBHAIBHOM TOpU30HTE B
CIIy’)KaT BaXHBIM JIMarHOCTUYECKUM MPHU3HAKOM JaHHBIX MOYB. Pacturesnsb-
HOCTb TPEJCTaBJIEHA CYyOAaJbIUNCKUM BBICOKOTPAaBBEM C YYAaCTHEM 3JIaKOB.
ConeprxaHue rymyca B BEpXHEM ropu3oHTe B cpeaHem 8,70%; 3amac rymyca B
cioe 0-100 cm cocraBnsier 369,60 1/ra. Conepkanue BajaoBoro a3ora B cioe 0-
50 cm 0,31%, 3amac cooTBeTcTBeHHO 16,12 T/Tra; comepkanue BajgoBoro ¢oc-
dopa B 3ToM *xe cioe 0,24%, 3amac 13,52 1/ra. EMKOCTB TIOTJIOIICHHSI JAHHBIX
MTOYB JIOBOJILHO BBICOKAs: B BEpXHEM ciioe 44,65 cmoib (9KB)/Kr. Peakius mou-
BEHHOT'0 pacTBopa ciabokucias uiau 06au3kas k HelrpanbHoil — pH 5,9-6,8.

TI'opHvie n1y2080-cmennvie nougbl PUYPOUEHBI Ha JTAHHOW TEPPUTOPUU
K BeicoTaM 1900-2100 M. OHu pacnonokeHsl B 0ojiee CyXux paiioHaX BBICOKO-
TOpHil ¢ BHICOKOW €CTECTBEHHOW APEHWPOBAHHOCTHIO TEPPUTOPUU U XOPOIIEH
BOJIOTIPOHUIIAEMOCTBIO KOPEHHBIX MOpoJ. B pactuTensHoM mokpoBe npeodia-
JaroT 0oyiee KcepopUTHBIE 3IaKOBO-Pa3HOTPABHBIE 1IIEHO3bI C COMKHYTBIM Tpa-
BOCTOEM. ['ymyca B 3THX IIOYBaX COAEPIKUTCS B cpeHeM 6,88% B BEpXHEM Io-
pu3oHTte; BajoBoro azota 0,41%; cpemHee coxaep:kanue BajoBoro docdopa
0,23%. Cymma OOMEHHBIX OCHOBAaHHWH B CpPEJIHEM B BEPXHEM T'OPU30HTE CO-
craBisieT 38,47cMonb (PKB)/Kr. Peakmusi TOYBEHHOTO pacTBOpa B OCHOBHOM
cmabokucast uinu HerpaneHas (pH 6,4-7,1).

[To pe3ynpTaTam MpOBEACHHBIX HCCIEAOBAHUN OBLIM BBIYMCIEHBI Oal-
76l OOHUTETA M0YB, HATJISAHO MTOKa3bIBAIOIINE YPOBEHb MOYBEHHOIO IJI010PO-
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JUsi, © COCTaBJICHA OCHOBHas IKaia OoHuTeTa mouB (Tadim.l). Kak BumHO U3
Ta0JINIIBI, 32 3TAJOH MPHUHITHl TOPHO-IYTOBbIE Y€PHO3EMOBH/IHBIE MTOYBBI, 00-
Jalaoe HAMBBICIIUMH TTOKA3aTeNIIMU TTOYBEHHOTO TUIOOpOaus, Oaia 6o-
HUTETa TOPHO-IYTOBBIX JEPHOBO-TOP(MSHUCTHIX U TOPHO-TYTOBBIX JIEPHOBBIX
MOYB NMpUOIMKaeTcs K 3TaIoHY — 91 1 94 COOTBETCTBEHHO, a HECKOJILKO OoJiee
HU3KHUH 0am (82) moiy4usiu TOpHO-TyTOBO-CTEHBIE MTOYBHI.

Jlanmee Ha ocHOBe MeToaMKH [16, 19] OBITH COCTaBIEHBI YaCTHBIC IITKAJIBI
OIICHKH TOYB MO IKOJIOTUYECKUM MapaMeTpaM JJis MacTOUIIHBIX YroJIui U ce-
HOKOCOB (TabJ1.2) ¥ ¢ y4eTOM TIOJTyYSHHBIX JaHHBIX, a TAKKe 0a/IOB OOHUTETA
MOYB COCTaBJIeHa 0000IIEeHHas 1TKajla SKOJIOTHUECKON OIEHKH BBICOKOTOPHBIX
nouB ['y6a-Xaumaszckoi 30HbI (Ta01.3).

Bennunna Onoiornyeckoil mpoayKTUBHOCTH MOXKET CIY>KUTh OCHOBHBIM
MOKA3aTeJIeM ONTUMAIBHBIX KOJOTHICCKUX YCIOBHIA, TaK KaK TOJBKO TP OTI-
TUMaJIbHBIX KJIMMATHUECKUX U Pebe(PHBIX AT KaKI0W pacTUTENbHOM dhopma-
[UU YCJIOBUSX, TMPHU JOCTATOYHOM KOJMYECTBE TyMyca W THUTATEIHHBIX Be-
IIECTB B TIOYBE, OMOJIOTHYECcKasi MPOJTYKTUBHOCTh MOXET ObITh HauOoliee BbI-
COKOM. YTO Kacaercs TaKMX HKOJOTMYECKHX IIapaMeTpOB, KAK BBICOTHOCTb,
CpeIIHeroioBasi TEMIIepaTypa U CPeHEroJ0BOe KOJIMUYECTBO OCAJAKOB, UMEHHO
OHM SIBIISTFOTCSL Han0oJIee BaXKHBIMU TSI BRICOKOW OMOJIOTHYECKOUN PO TyKTHB-
Hoctu. [Ipu oleHKe APyroro Ba)XHOTO KIMMATHYECKOTO IMOKaszarens — Ouo-
KJIIMMaTAYECKOTO MOTEHIHAJIa — Mbl MCHOJb30BIM Kany oueHku BKII mo
A.Jlx. Ditto6oBy [22]. ABTOp, XapakTepu3yss OMOKIUMATHYECKHA MOTCHITHAI
TEPPUTOPHUH, PA3JLISIET €ro corjiacHo rpagauuu Ha 7 rpymn (<0,8; 0,8-1,2;
1,2-1,6; 1,6-2,2; 2,2-2.8; 2,8-3,4; >3,4) 1 olleHUBACT UX, UCIOJIB3Ys OaIbl 060-
Hurtera (24; 24-35; 35-47; 47-65; 65-82; 82-100; 100).

[Ton BnusHUEM Bcex 3TuX (akTopoB GpopMHUpyeTCsl BUAOBOM COCTaB pac-
TUTEJBHBIX OMOIICHO30B U UX MPOAYKTHUBHOCTh. TakuM 00pazom, MbI OlleHUBA-
JIU IO OaJITILHOM CUCTEME BBICOTHOCTH (M HaJl ypOBHEM MOPS), CPEIHETOIOBYIO
temneparypy (°C), cperHerogoBoe KOJIMYECTBO OCAIKOB (MM), OMOKIMMATH-
yeckuit morenmman (BKIT) u Hamzemuyto puromaccy (1/ra).

DKOJOTu4ecKuil 0aml rOpHO-IYTOBBIX YEPHO3EMOBUAHBIX TOYB SIBIIS-
€TCsl CaMbIM BBICOKUM (89) 1m0 CpaBHEHHUIO C OCTAJIbHBIMH MOYBAMH JIAaHHOM
TEPPUTOPUHU. DTO 3HAYUT, YTO SKOJOTHUECKHE (PaKTOpbI SBISIOTCA HAMITyd-
MY JJIsT Pa3BUTHSI JIYTOBBIX (DUTOIIEHO30B, YTO OTPAKEHO B CAMOU BBICOKOM
dbuTomacce mo 3Toit 30He. HekoTopoe moHMkKeHHe, M0 CPaBHEHUIO C OaIoM
OOHHUTETAa TOPHO-IIYTOBBIX YEPHO3EMOBH/IHBIX TIOYB CBSI3aHO C HE OYCHH BBICO-
KM OMOKIMMATUYECKUM TMOTEHIMANOM. {11 TOPHO-IYTOBBIX JEPHOBBIX MOYB
MOKA3aTeNH CPeJIbl HECKOJIBKO MEHee OJIArONPHUSATHBI: 110 BEICOTHBIM TIOKa3aTe-
JSIM, CPEIHEroZI0BOM TEeMIEpaType M CPeJHETr0J0BOMY KOJIMYECTBY OCAJKOB
9TU NouBbI ToTy4in 1o 80 6aitoB. Tem He MeHee, TOJIyUeHHBIH B pe3ybTare
sKosiornueckuid 6amn (76) roBOpUT O JOCTATOYHOW MPHUTOJHOCTH ITHX MOYB
JUIsL PaCTUTEIbHBIX COOOIIECTB CyOaNbIUICKUX JIYTOB. DKOJIOIMUECKUNA Oasi
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TOPHO-JIYTOBBIX JIEPHOBO-TOP(SIHUCTHIX MOHU3WICS 110 CPABHEHUIO C OOHUTET-
HbIM (¢ 91 mo 68 GamioB), 3TOT caMbIii HU3KUH Oall1 HA U3y4aeMOM TEPPHUTO-
puH. DTO CBSI3aHO B OCHOBHOM C M30BITOYHBIM KOJIMYECTBOM ocajkoB (1300
MM) TIPH JIOBOJILHO HU3KOM CPEHET0/I0BOM Temreparype, 4To He cocoOCTBY-
€T BBICOKOW OMOJIOTHMYECKOW MPOIYKTUBHOCTU albIIMACKUX JIYroB. B Takmux
YCIIOBUSAX TOJBKO YaCTh OCAJIKOB HCIIOJIb3YETCSl MOJHOIIEHHO, a OCTalbHas
YacTh PACXOAYETCS TJIaBHBIM 00pa3oM Ha MOBEPXHOCTHBIA CTOK, YTO, B CBOIO
ouepesib, MPUBOAUT K PA3BUTHIO IPO3UOHHBIX MPOIECCOB. DKOIOTHUECKHIA
0aJ1 TOPHBIX JTYTOBO-CTEIHBIX ITOYB TaK)Xe HECKOJIBKO MMOHU3HIICS 10 CpaBHE-
HUIO ¢ Oamtom Oonuteta (¢ 82 g0 72). 3mech, HAMPOTUB, JTUMHUTHPYIOITUM
(akTOpOM SBJISIETCS HEJOCTATOYHOE YBIIAKHEHHUE.

Ta6muma 1
OcHoBHAas1 IKAJAa 00HUTETA BHICOKOTOPHBIX M04YB I'y0a-Xaumasckoii 30HbI
Cymma
Banosoii | BanoBoit E:gjggf{e:__
I'ymyc, 1/ra asor, dbocdop, — Cpenuuii 0ant =
T/ra T/ra ’ 2
Hazpanue CMOJIb B E
TOYB (oKB)/KT é )
F'nybuuna B cMm =
0-
0- 0- | O- 0- | 0- 0- | O-
0-20 0-30 100 20 | 50 20 | 50 0-20 | 0-50 20 | 50 (1)0
I'opno-
JIYrOBbIE 1502 | 243, | 328, | 8.1 | 150 | 5.1 | 11.9 | 42,6 | 32.9
JIEPHOBO- 9 36 80 7 8 3 6 0 1 91 | 93 | 89 | 91
TOphsHMU- 91 92 89 84 | 94 | 93 96 95 91
CTBIC
T'opro- 153.1 | 238, | 364. | 8.7 | 14.5 | 49 | 114 | 43.0 | 334
JIyTOBBIE 4 16 80 4 6 4 4 5 4 92 1 91 | 99 | 94
JICPHOBBIE 93 90 99 90 | 90 89 | 92 96 93
topro- | 1653 | 264 | 360, | 20 | 161 | 22 | 124 | 446 | 361
JYTOBBIE 9 5 10 | 10 | 10
yepHo3e- 9 68 50 10 2 10 8 2 4 0 0 0 100
P 100 100 100 100 100 | 100 | 100
MOBHIHBIC 0 0
l'opHere 130.7 | 202, | 315, | 7.7 | 13.5 | 4.3 9.45 384 | 30.8
JIyTOBO- 2 28 60 9 2 7 —%? 7 9 81 | 80 | 85 82
CTCIHbIC 79 76 85 80 84 79 86 85

E3 o o
Hapn ueptoii - comeprkanme rymyca, a3ota, hocdopa, B T/ra, CyMMBbI HOTJIOMICHHBIX OCHOBAHMUI
- Mr-3kB/100 T TIOYBBI; 1TOJT YePTOM — OaNT GOHUTETA.
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Tab6nura 2

YacTHbIe NIKAJbI OLEHKH IMOYB 110 IKOJOTHYeCKUM mapaMmerpam
AJIs1 l'[aCTﬁl/IIIIH])IX YFO)]I/Iﬁ U CCHOKOCOB

ITokazaTenn

bann

ITokazaTenn

bann

BeicoTHOCTB, M Haz yp.MOps

CpeﬂHeFOHOBOG KOJMYECTBO OCAAKOB, MM

3000-3500 70 1200-1400 70
2500-3000 80 1000-1200 80
2200-2500 100 800-1000 100
1700-2200 90 600-800 90
400-600 60
Cpenneronosas Temrepatypa, 'C Hanmzemnas ¢uromacca, /ra
4,1-5,2 70 10-20 70
5,2-6,3 80 20-30 80
6,3-8,5 100 30-40 90
8,5-11,2 90 40-50 100
buoknmumarnueckuii  moteniman  (bKIT), mo
A.Jx.D1it060BYy
<0,8 24
0,8-1,2 24-35
1,2-1,6 35-47
Tabnuma 3

O0001meHHas1 HIKAJIa IKOJOTHYeCKOil OlIeHKH BBICOKOTOPHBIX N0YB
I'y6a-Xauma3ckoii 30HbI

TTouBsl Beicora, | Ocankw, T, BKII | ®uromacca, | bonuteTHblli | DKONOTHYE-
M MM °c n/ra Gast CKHI
Oast
I'opHo-myroBeIe 3000- 1300 43 0,6 22.8 91 68
JIEPHOBO- 3500 70 70 | 24 80
TOpSHHUCTHIE 70
['opHo-11yroBuie 2500- 1100 5,7 1,0 34,5 94 76
JIEPHOBBIE 3000 80 80 29 90
80
l'opHo-myroBeIe 2200- 900 7.5 1.2 42.6 100 89
YEpHO3EMOBHUIHBIC 2500 100 100 35 100
100
lopnuble  syroso- 1700- 450 104 | 14 18,9 82 72
CTEITHBIC 2200 60 90 41 70
90

* v v v
Han geproif — moka3aTenu 3KOJIOTHIECKHX (haKTOPOB, MO UYEPTOH — COOTBETCTBYIOMINI HKOIIO-

TUYECKUI OaLI

BueiBOABI
1. ITpoBenena GOHUTHPOBKA BHICOKOTOPHBIX 1MOYB I'y0a-Xaumasckoii 30-
Hbl Ha OCHOBE MX JUarHOCTHYECKUX MOKa3aTesiell. B kauecTBe TaioHa MpUHS-
TBl TOPHO-JIYTOBBIE 4YepHO3eMOBUAHBIE 1ouBbl (100 OamioB), nepHOBO-
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TOP(SIHUCTBIE ¥ TOPHO-IIYTOBBIE JEPHOBBIE MMOYBBI TAaKXKe 00J1a/1al0T XOpOILH-
Mu kauecTBaMu (91 u 94 6amn COOTBETCTBEHHO), @ HAUMEHEE II0JI0POTHBIMU
MIOYBAMH BBICOKOTOPHON TEPPUTOPUU SBIISIOTCS TOPHO-TYTOBO-CTEIHBIE M0Y-
BHI (82 Oamna).

2. BBIABIEHO, YTO HAWJIYYIIHE SKOJIOTUYECKHE (aKTOPHI ISl Pa3BUTHSA
JYTOBBIX (PUTOLIEHO30B Y TOPHO-JIYTOBBIX YEPHO3EMOBHIHBIX MOYB. JIMMUTH-
pyromMu  (pakTopaMu I TOPHO-TYTOBBIX JEPHOBBIX M JIEPHOBO-TOP(Ds-
HUCTBIX MOYB SBJISIOTCA O0Jiee HU3Kas TeMIlepaTrypa U N30bITOYHOE KOJUYECT-
BO 0CaJKOB. /{71 TOPHBIX JIyTOBO-CTENHBIX IOYB, HA0OOPOT, HEJOCTATOK YB-
JQ)KHEHHOCTH SBJISICTCS OCHOBHBIM JIMMUTHPYIOIIUM (PAKTOPOM, C YEM CBSA3aHA
camast HU3Kast BeJIMYMHa (DUTOMACCHI JIYTOBBIX 1IEHO30B.

3. HeoGxoaumo coxpaHsATh MPUPOIHOE IUIOAOPOJHE FOPHO-TYTOBBIX Yep-
HO3EMOBU/IHBIX TIOYB, OFPAaHUYMBAasi AHTPOMIOTEHHYIO HAarpy3Ky (coOoaarh, mpe-
KJIe BCEro, HOPMy BbITIaca CKoTa — He OoJiee 4-8 roJ0B MEIKOpOraroro CKota Ha
reKkrap). A Juisi TOPHO-TYTOBBIX JIEPHOBO-TOP(PSIHUCTBIX, TOPHO-IYTOBBIX JEPHO-
BBIX U TOPHBIX JYTOBO-CTEIHBIX [1OYB, KPOME COOIOJICHHUsI HOPM BbIMAaca CKOTa,
CIIEAYET MPOBOJUTH PsIJI MEIMOPATUBHBIX U arpOTEXHUYECKUX MEPONPUSTHH I10
HpeyNPEeXIEHUIO S3PO3UH U MOBBIIEHHUIO TPOIYKTUBHOCTH.
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QUBA-XACMAZ ZONASI YUKSOK DAGLIQ ORAZILORIN
TORPAQLARININ QiYMOTLONDIRILMOSI

C.9.SABANOV, Z.R. MUSTAFAYEVA, T.A.XOLIiNA
XULASO

Azorbaycanin Quba-Xa¢maz zonasmin yiksok dagliq orazilorindo yayilan otlag veo
biganaklaralti torpaqlarin miasir vaziyyati dyrenilmis, onlarin keyfiyyatca qiymatlondirilmasi
aparilmisdir. Torpaqlarin asas qiymat skalasi asasinda bonitet ballari nazere alinmaqla ekoloji
qiymatlondirilmasi aparilmis va tadqiq olunan orazinin torpaqlarinin ekoloji ballart miisyyen
edilmisdir. ©n yiiksak ekoloji bal (89) qaramtil dag-caman torpaqlart (Mollic Leptosols Eutric)
almigdir. Cimli dag-comen torpaqglart (Umbric Leptosols Dystric) 76 bal, dag-comean-bozqir
torpaqlar1 (Mollic Leptosols Eutric) 72 bal, ¢imli-torflu dag-comon torpaqlari iso (Umbric
Leptosols Brunic) 68 bal ilo qiymstlondirilmisdir.

Acar sozlar: alp vo subalp ¢gomonlor, qiymot meyarlari, otlaq yerlori, torpaglarin bonitet
bali, ekoloji amillar, eroziya proseslori, otlaq digressiyast, fitokiitla.

ESTIMATION OF HIGH MOUNTAIN SOILS
OF THE GUBA-KHACHMAZ ZONE

J.A.SHABANOYV, Z.R.MUSTAFAEVA, T.A.KHOLINA
SUMMARY

The current state of soils of high-mountain pastures and hayfields of the Guba-
Khachmaz zone of Azerbaijan has been studied and a qualitative assessment of soils has been
carried out. On the basis of private rating scales, taking into account the soil bonitet scores, an
ecological assessment was carried out and ecological scores for the soils of this territory were
determined.The highest ecological score (89) was obtained for mountain meadow chernozem
soils (Mollic Leptosols Eutric), mountain meadow soddy soils (Umbric Leptosols Dystric)
rated at 76, mountain meadow-steppe (Mollic Leptosols Eutric) at 72 points, mountain-
meadow soddy-peaty soils (Umbric Leptosols Brunic) received 68 points.

Key words: alpine and subalpine meadows, assessment criteria, forage lands, soil
bonitet score, ecological factors, erosion processes, pasture digression, phytomass
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