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KiMYA

UOT 241.123.2
InSe — Co SISTEMININ FAZA DiIAQRAMI

M.R.ALLAZOV, T.M.iILYASLI, 0.9.9LiYEV, N.E.SULEYMANOVA,
T.R.QURBANOVA, A.F.SAFAROVA
Baki Doviat Universiteti
allazov_m@mail.ru

Diferensial termiki (DTA), rentgenfaza (RFA), mikroqurulus analizlori (MQA) va
mikrobarkliyin él¢iilmasi metodlart ilo InSe - Co -sistemi tadqiq edilmis va onun faza diagrami
qurulmugdur. Sistemin faza diagrami monotektikali evtektik tiplidir. Monotektik proses
1160°C-da 95 mol. %Co-da bas verir, maye fazada tabagalogsma 58 mol% Co torkibdon
baslaywr. Sistemin evtektikast 635°C-do va ~5 mol% Co torkibds kristallasir. Sistemda
baslangic komponentlaor asasinda hallolma miisahida edilmir va araliq faza amala galmir.

Acar sozlar: fiziki-kimyovi analiz, sistem, tobagalogmo

Indiumun xalkogenidlori, o ciimlodon InSe texnikanin miixtolif saholorin-
do: pyezoelektronikada, radioaktiv siialanma dedektorlarinda, giinos batareya-
larinin hazirlanmasinda, homginin bir sira yarimkegirici birlosmolorin asqar-
lanmasinda istifado edilir. InSe-don hazirlanmis nanodl¢iilii tobaqgovari dedek-
torlar vasitosilo havanin nomliyini 6lgmok miimkiindiir.

Indium monoselenidin elekrofiziki xassolori In»Se; birlosmosindon forqli
olaraq asqarlara, xiisuson keid elementlorinin tosirine qarsi hassasdir. Onlarin
vasitasilo InSe-din elektrofiziki xassalorini doyisdirmok olar. Digor torafdan,
miiasir materialsiinasligin osas mosalolorindon biri verilmis xassoli yarim-
kegirici birlosmalarin istigamatli sintezi problemidir. Bu problemin halli {igiin
miivafiq faza diaqramlarinda tarazliq sortlorinin moalum olmasi vacib sortlordon
biridir. Malumdur ki, 3d-ke¢id elementorinin, xlisuson domir ailasi element-
lorinin III qrup xalkogenidlorino tosiri qismon Oyronilmisdir vo miioyyon
edilmisdir ki, Me-In-Se (Me-Fe, Co, Ni) sistemlorindo askar edilon yeni fa-
zalarin vo bork mohlullarin elektrofiziki vo maqnit xassolorino 3d- ele-
mentlorinin tasiri yliksakdir [1-10].

Co-In-Se tiglii sistemindon yalniz In,Se; — CoSe va InSe-CoSe kasiklori
izro faza taraziligi todqiq edilmis vo bu keosiklorin faza diaqramlar1 qurul-
musdur [2,11]. Malum olmusdur ki, bu sistemlords In,Se; vo InSe osasinda
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otaq temperaturunda praktiki olaraq hollolma yoxdur. Har iki sistemdo mono-
tektik proses miisahido edilmisdir. Maye fazada tobogolosmoa In,Se; — CoSe
sisteminds 9-92 mol % CoSe va 1000°C -da, InSe-CoSe tobagalosma iso 24-
80 mol % CoSe va 920°C -do monotektik reaksiya ilo bas verir. Bu isdo InSe
— Co kosiyi iizro fiziki-kimyovi tarazliq proseslori dyronilmis vo ilk dofo
kesiyin faza diagrami verilmisdir.

Sistemin baglangic komponentlorindon biri olan InSe qadagan olunmusg
zolagmnin eni AE,~1,2 €V olan yarimkegiricidir [12].

Bir sira odobiyyat molumatlarinda InSe birlogsmosi osason konqruyent
ariyan va stexiometrik birlogsmo kimi qiymatlondirilmigdir [mes.,13-17]. [18]-
da In-Se sistemindo faza tarazligi diferensial-termiki analiz metodu ilo otrafli
todqiq edilmis va tocriibi tosdiq edilmisdir ki, InSe ilkin kristallar1 In; p4Seo 96
(vo ya InSeg 923) torkibli arintidon bircins kristallasir.

InSe-nin omolo golmo xarakterinin miibahissli olmasinin saboblorindon biri
onun layli qurulusa malik olmasi vo laylarin miixtalif istigamotdo kristallas-
mast ilo olagodardir. Ona gors do cilalanmis InSe sothinin mikroqurulus analizi
zamani onun birfazali kimi qiymaotlondirilmasi ¢atin olur. Mikrobarkliyi ¢ox az
olan bu birlogsmonin keyfiyystli slifini hazirlamaq miisyyon texniki ¢atinliklo
baglidir. Digor torafdon mikrorentgenoqrafik analiz gostorir ki, onun stexiomet-
riyaya miivafiq torkibindo miisahide edilon miixtalif rong calarlar1 eyni bir
fazadan ibarotdir. Eyni bir fazanin miixtolif rong calarlarinda miisahido edil-
masi maye fazadan kristallasarkon laylarin istigamatinin forqli formalagmasr ilo
olagodar ola bilor. Maye fazadan yiiksok siirotlo kristallasdirdigda stexiomet-
riyadan konara ¢ixma hallar1 istisna edilmir [19].

Bu isdo InSe agiq maksimumla ariyon birlosmo kimi qobul edilmisdir. O,
kifayat gqodor termodinamiki davamli birlogsmadir, standart oamologalma istiliyi
AH9g 15=-117,988+12,552 kCoul /mol-a boarabordir [20].

Sistemin kvazibinar olma ehtimal1 bir-biri ilo kasison InSe-Co va CoSe-
In kasiklorinin termodinamik parametrlorino géra miisyyon edilmisdir. Bels ki,
CoSe vo InSe birlogsmolorinin sorgu adobiyyatindan tapilmis qiymotlori nozora
alinmagqla

InSe+ Co<> CoSe+In

Reaksiyasinin istigamati miioyyan edilisdir.

InSe- iiglin standart omolo golmo istiliyi AH%295=-116.997 kC/mol,
CoSe-nin standart omals golma istiliyi AH®¢298=-79.077 kC/mol-dur [20]. Onda
AH;ex=AH°{(In,Se3)-AH°{CoSe)=-37.920 kC/mol oldugundan reaksiya saga
tarof yonoalocakdir. Yoni InSe-Co kosiyinin diaqonal kosiyi olmasi daha ehti-
mallidir.

Sistemi tadqiq etmak ti¢lin sintez edilmis niimunalorin torkibi cadval 1-do
verilmisdir.



Cadval 1

InSe- Co kasiyi iizra tadqiq edilon niimunalarin torkibi

Ne | Torkib, mol. % Bir qram niimunada migdari,

InSe Co Co In Se
1 100 - 0 0.5925 0.4075
2 95 5 0.0158 0.5832 0.4011
3 90 10 0.0327 0.5732 0.3942
4 80 20 0.0707 0.5507 0.3787
5 70 30 0.1153 0.5242 0.3605
6 60 40 0.1686 0.4926 0.3388
7 50 50 0.0573 0.5586 0.3841
8 40 60 0.3133 0.4069 0.2798
9 30 70 0.4151 0.3466 0.2383
10 |20 80 0.5488 0.2673 0.1838
11 10 90 0.7324 0.1586 0.1090
12 |5 95 0.8525 0.0874 0.0601
13 - 100 1 0 0

Tadqiqat ii¢lin niimunolor vakuum soraitindo (~0.1 Pa) xiisusi tomizliya
malik elementlordon (indium-In000 markali, kobalt-karbonil markali vo OSC
17-3 markal1 selendon) istifado edilmisdir. Sintez prosesi elementlorin 1100°C
temperaturda birgo oridilmosi yolu ilo aparilmis vo 6 saat davam etmisdir.
Sonra niimunslor todricon soyudulmus vo 50 saat orzindo 500°C-do termiki
tarazliga gotirilmisdir. Hazirlanmis orintilor fiziki-kimyovi analiz metodlart:
diferensial-termiki (DTA), rentgen faza (RFA), mikroqurulus (MQA) analizlori
vo mikrobarkliyin 6l¢iilmasi metodlar ilo todqiq edilmisdir. Niimunalorin ter-
mogqrammalar1 xromel-aliimel termociitiiniin kdmayils iki koordinantli poten-
siometrdo ¢okilmisdir. Narin ozilmis tozlarin rentgenoqramalart DRON-2 ciha-
zinda CuK, monoxromatik siialarinin komoyilo c¢okilmisdir. Mikroqurulus
analizi vo fazalarin mikroborkliyinin qiymotlondirilmosi PMT-3 markali mikro-
borklik 6lgan cihazla aparilmigdir.

Termiki analiz aliimel-xromel termociitiiniin kémoyilo 1150°C-ya kimi
apartlmisdir. Termiki analizdon sonra niimunslor kvars ampulalardan ¢ixaril-
mi§ vo uzununa iki hissoya kosilmis vo bu hissolordon birinin daxili sothi cila-
lanmis vo pardaxlanmisdir. Hazirlanmis niimunslorin mikroqurulusuna baxil-
mig vo sistemdoki biitiin xolitolorin ikifazali olmalari miioyyon edilmisdir.
Miimkiin olan hallarda toyin olunan fazalarin mikroborkliklori dl¢tilmiisdiir.
Alman DTA vo MQA noticalari cadval 2-do verilir.

Cadval 2-da gostarilon qizma termiki effektlorina gors sistemin likvidus
va solidus ayrilorinin xarakteri vo parametrlori miisyyon edilmigdir. Naticolor
sokil 1-do faza diagraminin qurulmasina vo bag veron proseslorin xarakterini
miioyyonlosdirmoyas imkan vermisdir.



Cadval 2
InSe-Co sistemindo DTA vo MQA naticalori

Torkib,mol % | Termiki qizma effektlori,°C | Mikrobarkliyin qiymatlori, MPa
InSe Co Boz faza Aciq faza
90 10 635,705 300 -
80 20 635,820 300 -
70 30 635,900 Ol¢iilmiir 6350
60 40 635,1020 Ol¢iilmiir 6350
50 50 635,1100 Ol¢iilmiir 6350
40 60 635,1160 Ol¢iilmiir 6330
30 70 635,1160 Ol¢iilmiir 6340
20 80 635,1160 Ol¢iilmiir 6340
/ \
1200 | 58 L1+L295\
t°C
1 / L2+C0
900
635
600
3007 InSe+a-Co
InSe 20 40 60 80 Co
mol%

Sak. 1. InSe — Co kasiyinin faza diaqramu

Beloalikla, aparilmis fiziki-kimyavi analiz noticalorine asasan CoSe — InSe
sisteminin faza diaqram1 qurulmusdur (sokil 1).
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XAPAKTEP B3AUMOJIEMCTBUSA B CUCTEME InSe - Co

M.P.AJLUIA30B, T.M.WIbSCJIbIL, O.A.AJTMEB, H.3.CYJIEMMAHOBA,
T.P.KYPBAHOBA, A.®.CA®APOBA

PE3IOME

Metomamu auddhepeHInarIsHO-TePMIUECKOTO, PEHTIeH0(]a30BOT0, MUKPOCTPYKTYPHOTO
aHAIM30B M MU3MEPEHUS] MUKPOTBEPAOCTH HCCIEIOBAH XapakTep (HM3MKO-XMMHUYECKOTO B3au-
moneiictBus B cucteMe InSe-Co, moctpoeHa ee azoBas nuarpamma. @a3oBast AuarpaMma Cuc-
TEMbl UMEET ABTEKTHUECKHH XapaKTep ¢ MOHOTEKTHKOH. MOHOTEKTHYECKHH MpoLecc Mpouc-
xoaut npu 95 monp% Co n 1160°C. PaccnauBanue B xxuakoi ¢ase HaumHaeTcs ¢ 58 mols%
Co. OBrexTuka kpuctamausyercs npu 635°C u 5 mols% Co. B cucteme oTcyTcTByeT pact-
BOPHMOCTh Ha OCHOBE CXOAHBIX KOMIIOHECHTOB U ITPOMEXYTOUHBIE (pazbl.

KiroueBble ciioBa: (bI/ISHKO-XI/IMI/I‘IeCKHﬁ aHaJiu3, CUCTEMa, pacClanBaHUEC.



THE CHARACTER OF THE INTERACTION IN THE InSe - Co SYSTEM

M.R.ALLAZOV, TM.ILYASLI, O.A.ALIYEV, N.E.SULEYMANOVA,
T.R.GURBANOVA, A.F. SAFAROVA

SUMMARY

The nature of the physical and chemical interaction in the InSe - Co system has been
investigated by the methods of the differential-thermal, X-ray diffraction, microstructural
analysis and micro-hardness measurements, and its phase diagram has been constructed. The
phase diagram of the system has a eutectic character with monotectics. The monotectic process
occurs at 95 mol% Co and 1160EC. The liquid phase separation begins with 58 mol% of Co.
Eutectics crystallizes at 6358C-and 5 mol% Co. The system is not based on the solubility of the
starting components and the intermediate phase.

Keywords: physical and chemical analyses, system, delamination.

Redaksiyaya daxil oldu: 20.10.2016-ct il
Capa imzalandi: 28.11.2017-ci il
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COPBIIUSI HOHOB Zn** ®OC®OPCOIEPKAILIUM
MOJUMEPHBIM COPBEHTOM HA OCHOBE
BYTAJUEH-CTUPOJILHOI'O KAYUYKA

3.C.KEPUMOBA", A.A.A3U30B, P.M.AJIOCMAHOB
bakunckun I'ocyoapcmeennwiii Ynueepcumem
afinabdu@rambler.ru

Docpopcodepacawuti.  noruMepHvill COpOeHm HaA OCHO8e 0YMAOUEeH-CIUPOTIbHO2O
Kayuyka ucnonv3osanu Ona yoanenus uonos Zn’t uz 600wl IIpoeoounu ucciedosanus no
UBYUEHUIO COPOYUOHHBIX XAPAKMEPUCIUK, ONpedeNss GIUAHUS DPASIUHHbIX NAPAMempos,
makux xax pH pacmeopa, nauanvnas konyenmpayus uoHo8 MEmMaild, macca copoeHma,
8peMsi KoHmaxkma ¢as u memnepamypa.

KuroueBble cjioBa: yaajceHue, MOIMMEPHBIN COpOSHT, COpOITist

[TpoGiieMa OYMCTKM CTOYHBIX BOJ| MPOMBIIIJICHHBIX HPEANPUITHIH, TIe-
pepabaThIBaIOINX TOTUMETAIUTHYECKHUE PY/IbI, CBSI3aHA C MPUCYTCTBUEM B HUX
BBICOKOTOKCHUYHBIX 3JIEMEHTOB — MEJHU, IIMHKA, CBUHIIA, JKEJIe3a, MbIIIbsIKA U
T.4. [1]. Ilpx 1UTEIbHOM MOCTYIICHUU B OPTaHU3M B OOJIBIIMX KOJIHYECTBAX
BCE COJIM IIMHKA, OCOOCHHO Cynb(}aThl U XJIOPHIbI, MOTYT BBI3bIBaTh OTpPAaB-
JICHHE M3-33 TOKCHYHOCTH HOHOB Zn*. | rpamma cynbdara nuaka ZnSO, goc-
TAaTOYHO, YTOOBI BBI3BAaTh TSDKEJIOE OTpaBieHHe. B Toxe BpeMs LIMHK OYEHb
BAKHBIA 3JIEMEHT. YMCTBII METANIMYECKUN LHUHK UCIOJIb3YETCS JJISI BOCCTa-
HOBJICHHUS OJIarOPOJIHBIX METAJUIOB, 3alIUTHI CTAIM OT KOPPO3UH, UCTIOIb3YETCs
B KauecTBe Marepuasna Jjsi OTPULATEIBHOTO 3JIEKTpOoJa B XHMMUYECKHX HC-
TOYHHKAaX TOKa U T.A. [Io3TOMy O4YeHb Ba)KHbI METOJbI OYUCTKH U KOHLIEH-
TPUPOBAHUS HOHOB ITMHKA, OJHUM U3 KOTOPBIX SBIISETCS COPOIIHSL.

[To cpaBHeHMIO ¢ APYTUMHU METOAAMU COPOLMS MPEBOCXOIUT IO MPOC-
TOTE JM3aiiHa, Ha4YaabHOM CTOMMOCTH, MPOCTOTHI SKCIUTyaTallud U HEUYBCTBH-
TEIbHOCTU K TOKCUYHBIM BELIECTBAM. DTOT METOJ MCHOIb3YeT OO0JIbIIOE KO-
YeCTBO MOAXOAIINX COPOSHTOB, TAKMX KaK aKTUBUPOBAHHBIN yriepon [2], He-
noporue aacopOeHThl (HaTypalbHbIe, TPOMBIIIJICHHBIE, a TaK)Ke CHHTETHYEC-
KM€ MaTepHalibl, OTXO/bI) [3] M MOTMMEpHBIE MaTepuaibl (COPOSHT U CMOJIBI)
[4].

Henpto 3Tol pabotel Obuto HM3ydeHHe dpdexTuBHOCTH (hochopcoaep-
JKarero copOeHTa Ha OCHOBe OyTaaueH-cTuposibHOro Kayuyka mapku JICCK,
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WCIIOJIb3YEeMBIN ISl yAaJleHus HOHOB 7n*" us BOJIHBIX PacTBOpPOB. MeTouKa
cunte3a (ochopcoaepxaiiero copoeHTa MyTeM XHUMHUYECKON Moaudukarim
(peakiusi OKUCTUTENBHOTO XJophochopunrpoBanus) MPOMBIIIICHHOTO TOJIH-
Mepa — OyTaJiueH-CTUPOJIBHOTO KaydyKka ObUIa pa3padoTaHa HalllUMU YYCHBIMHU
Y omnucaHa paHee [5, 6]. bbulo yCTaHOBJIEHO, UTO 3Ta PEAKLHS MPOTEKAET C UC-
MOJIb30BAaHUEM JIETKO JTOCTYIMHBIX KOMMEPYECKHX PEareHTOB B MSTKUX YCIIO-
BUSX U C UCIOJB30BaHUEM MPOCTOro 0bopyaoBanus. B aToit pabore npeacras-
JICHO BIUSIHUE PA3JIMYHBIX MApaMETPOB, TAKUX KAaK KOHIIEHTPAIHUS HCXOTHOTO
pactBopa Zn>*, pH pactBopa, Macchl copOeHTa, BPEMEHH KOHTAKTA M TEMITe-

paTypsl.

JKCNEePUMEHTAILHAS YaCTh

B kauectBe copOeHTa AJid M3Y4YEeHUs] COPOIMOHHOIO MOBEIEHUS HMOHOB
Zn** B BOJHOM PacTBOPE HCIIONB30BAIN MOXH(HIMPOBAHHBINA OYTaIHCH-CTH-
posbHBIN Kayayk. Docdopcoaepkaniuii COpOCHT ObLT CHHTE3UPOBAH HA OCHO-
Be OyTalMeH-CTHPOJILHOTO Kaydyka ¢ ucnonb3oBanuem PCl;, CCly, HySO4 u
O, [6]. byragueH-cTHPOTBHBIN KaydyK OblT MproOpeTeH y BopoHekckoi cruH-
teTudeckor pesuHoBoit manydaktypsl (Poccus). PCl;, CCly, H,SO4 Obutm
npuoOpetensl y Vecton (Poccust) u uconp3oBasiich 0€3 naabHEUIed 04ncT-
KH.

PaGounit pactBop cynbdara IUHKA TOTOBUJIM PACTBOPEHUEM HABECKHU
ZnSO4x7H,0O B COOTBETCTBYIOIIEM KOJMYECTBE JHUCTUIUIMPOBAHHOW BOJBI.
3unauenue pH B pacTBope ycTaHaBIMBAJIU C OMOIIbIO alleTaTHO-AaMMHAYHOTO
OydepHoro pactopa.

Konnenrpanun ZnSO4x7H,O mocne copOmuu ycTaHaBiIWBaId C TI0-
MOIIBI0 POTOMETPUYECKOTO KOJIOPUMETPA C ONPEACICHUEM ONITUYECKOM TUIOT-
HOCTHY Ha JyIiHe BOJIHEI 540 HM.

[IpenBapuTenbHbIE dKCIEPUMEHTHI HAYAIUCh C IENBbI0 M3yYeHUS BIIHS-
Hue pH pactBopa, Macchl copOeHTa, BpEMEHHU KOHTaKTa, TeMIepaTypbl U Ha-
qalIbHOI KOHIIGHTPALMH HOHOB METala Ha CopoLuio noHoB Zn* dochopco-
JepkamuM copoeHToM. TOYHO B3BemIeHHbIE KoaudecTBa copoenTa (0,051) ObI-
J¥ TIOMEIIEHBI B KOJIOBI U 3anoiHeHbl pacTBopamu ZnSO4x7H,>0 ¢ pa3nudHbI-
MU HaydaJbHBIMU KOHLEHTpauusMu. [Ipu 3ToM HayaibHBIE KOHIIEHTpAIUH 00-
pasioB ObIIM M3MEHEHBI B auamasone ot 5*107 go 10*M. Ilpu m3ydennu
BIIMSIHUSI MacChl COPOCHTa Ha COpOIMI0O MacCcy COpOCHTa M3MEHSJIM B MHTEP-
Base ot 0,01 no 0,1r. [{na onpenenenus BiusHusg pH pacTtBopa ucnoiab3oBanu
pacTBopbl cyib(dara mmuaka ¢ pH or 1 mo 11. UccnenoBanue 3aBUCUMOCTH
BJIMSIHAS BPEMEHH KOHTAKTa Ha COpPOLHMIO MPOBOAWIH, Mcnoib3ys 0,3t cop-
6enTa 1 90Ma pacTBOpa 10”M ZnSO4x7H,0 u u3mensis BpeMs KOHTAKTa B UH-
TepBasie OT 3 10 25 MuH., a Temneparypy 25, 35 u 50 ° C. B nocnenHux omnsl-
Tax Mpo0y oTOMpanu yepe3 Kaxable 3-5 MUH U aHAJTM3UPOBAINA HA CHEKTPO-
dorometpe. CopOimoHHasE eMKOCTh (MI/T) u creneHsb aacopbouuu (%) Obun
paccuMTaHbl ¢ UCMOJIb30BaHueM ypaBHeHul (1) u (2)
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CE = (co— c)= (1)

__100(co—ce)
= =

R 2),

TJIe Co ¥ Cc - HCXOIHAS U PaBHOBECHAS KOHIIGHTPAIIMH HOHOB Zn* B pacTBOpeE,
COOTBETCTBEHHO, (M), V - 00BeM pacTBopa (Mi1), a m — Macca copOeHTa (T).

Pesynbrarel mokazanu, 4To Juis u3ydeHus BiausHUS pH Ha copOuuio
HOHOB Zn’* B KauecTBe ONTHMATLHOMN KOHILICHTPALUX KCIIOJIb30BAIIN 10°M
ZnS04x7H,0, macca agcop6enrta 0,05r. Ha ocHOBaHWMM TOJYYEHHBIX PE3YJIb-
TATOB OIPEJIEJIEHBI U30TEPMBI aJICOPOLINH.

[TomydeHHBIE pPEe3yNbTaThl OBUIM CTATUCTHYECKH OOpaOOTaHBI C MCIOJb-
30BaHHUEM CTaHAAPTHBIX METOAOB [7, 8]. CpenHss NOrpemHoCTh IKCIEpUMEHTA
orneHuBanachy MeHee 4%.

Pe3yabTarsl M UX 00Cy:KIeHHE

Onucanue peakyuu u xapaxmepucmuxa @ocgopcooepircaujeco noau-
MepHo2o copbenma.

Cunre3 dochopconepxkaiiero copbenrta ObUT omucaH B paHHUX paboTax
[6]. CnenyeT mog4epKHYTh, YTO BO BpeMs peakIuu MOAUGUKAIIMHN MOJIUMEpa
MPOUCXOJUT TMPOLECC CIIMBAHUS MEXKIYy MaKpPOMOJCKYISPHBIMHU IHersMu. B
pe3ysbTaTe, Mbl MOJIYYUIIU KPOCC- CBSA3aHHBIE MTPOIYKTHI C Pa3IMYHbIMU (YHK-
UOHAIBHBIMU TpynmnaMu, Takumu kKak: -P(O)Cly (pochonnpnuxmopun) u -
OP(O)Cl, (pochopunmuxiopus), KOTOpbIE peakiueld THAPOIN3a TpeBpaIiain
B hocdonar (-P(O)(OH),) u dbocdat (-OP(O)(OH),) rpynmsl, COOTBETCTBEHHO.
CunTte3upoBaHHbIi  (ochopcoaepkamuii  COpOCHT Ha OCHOBE OyTaaueH-
CTHPOJIBHOTO KaydyKa HpPEeJCTaBisieT cO00il TeMHO-KOPHYHEBBIN MOPOILIOK CO
CHIUTOM CTPYKTYpOM, HEpPACTBOPUMBIA B OPraHMYECKUX PACTBOPUTEIAX,
MUHEpaIbHBIX KHCIIOTaX U menoyax [9, 10].

Brusanue pH pacmeopa.

pH pactBopa sBiseTcCs OZHUM W3 HambOoOJIee BaXKHBIX HIKCIICPUMEH-
TalbHBIX (PAKTOPOB, KOTOPHIA OMpeeNseT COPOIUOHHYIO CEIEKTUBHOCTH B
nporecce copOruu Ha copOeHTax. 3HaueHue pH ompexnemnsier yaenbHBIA MO-
BEPXHOCTHBIA 3apsii COPOCHTa W HMOHHYIO JHCCOLMAIMI0 HWOHOB Zn** B
pactBope [11]. DTOT PU3NKO-XUMUUYECKUI MTapaMeTp U3-3a CBOETO BIMSIHHS Ha
CTEMEeHb MPOTOHUPOBAHUS M AUCCOLUAIMIO (YHKIHMOHAIBHBIX T'PYII OYEHb
Ba)keH 17151 pocdopcoepxaiiero copdbenta Ha ocHoBe noaumepa [10].

B tabGaume 1 moka3aHbl pe3yiabTaThl MccienoBanus BiausHus pH pact-
BOpa Ha COpOLMIO MOHOB Zn**. Kak BHmHO M3 pucynka 1, yBenuuenue pH
pactBopa ot 1 1o 6 mpuBeno K yBenuueHUto 3HaueHuss R ot 27 mo 82,2%, a
nanpHelee ysenudueHnue pH pactBopa ot 6 10 11 npuseno k ymeHblieHu0 R
ot 82,2 mo 30%. Hauwicmue 3HaueHUs 3(PGEKTUBHOCTH YAAJICHUS OBLIN
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MOJTYYCHBI B CJIA00-KUCITBIX M HEUTpaIbHBIX pacTBopax (pH 6-7). 3To cBsi3aHo

c TeMm, 4yTo npu HM3KUX 3HaueHusix pH (pH<3) ¢yHKuMOHaNmBHBIE TPYMIIBI
copOenTa mpotoHupoBansi [10].

Tab6muna 1

Bausinue pH pacTBopa Ha copOuio HoHOB In*

pH |1 |2 |3 [4 [5 6 [7 [8 [9 [10 |11

CE,mr/r |1,5 [1,8 | 2,1 (292 | 3 45 139 |33 3 2,1 |1,78

R, % 27 |34 | 45 (46,7 | 61 (822 |70 (59,3 (54 |34,6 |30

4,5 /~
: /
3,5

, P A

™
= / ~e
= 15
8 1
0,5
0 T T T T T 1
0 2 4 6 8 10 12

pH cpenbl
Puc. 1. Biusiue pH pactsopa Ha cop6iio noHoB Zn’* .

D¢ HeKkTUBHOCTD yIalleHUs] CHIDKACTCSl TPU BBICOKUX 3HaueHHsx pH u3-
3a o0mwiuss OH- w/WiM u3-3a MOHHOTO OTTAJKUBAaHUS MEXKIY OTPUIATEIHHO
3apsDKEHHBIME  (QDYHKIIMOHATBHBIMU  TPYNIIaMH COpOCHTa W aHUOHHBIMHU
MOJICKYJIaMH COJTH IIMHKA.

B pesynbrare, mis manbHEWNIMX COPOIIMOHHBIX SKCIIEPUMEHTOB OBLI
BbIOpaH ucxonublii pH 6,0.

Brusnue maccor copbenma.

B tabnune 2 u Ha pucyHKe 2 MOKa3aHO BIIMSHUE MAcChl COpOEHTa Ha
COpOLMOHHYIO e€MKOCTh. Kak BHIHO, 3HAYEHWE CTEICHU COpPOIMU YBEIUYH-
BAJIOCh C YBEJIMUECHHEM MAacChl COPOCHTA JI0 MOJIyUYCHHUS] pABHOBECHOTO 3HAYe-
Husa nociie 0,1 r (uto coorBercTBYeT 10 94,5% OT MCXOAHOTO KOJIUYECTBA
HOHOB Zn”*, copGupoBanHHOro Ha (ocdopcogepxkaimeM copberte). YBemmde-
HHUE CTEIIEHU COPOIMH MOXKET OBITh CBSI3aHO C YBEIMYCHUEM YHCIIAa aKTUBHBIX
(GYHKIMOHATBHBIX TPYIIN, CBA3aHHOC C HAJUYHUEM OOJIBIION TOBEPXHOCTH
copOnuu.
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Tabmauma 2

Bansinne maccsol pocdopcoaep:xainiero copoeHTa Ha COPOLUI0O HOHOB Zn*
Macca (0,01 | 0,02 |0,03 [0,04 | 0,05 | 0,06 {0,07 | 0,08 (0,09 |0,1
copOeHTa, T
CE,mr/r 225 | 11,25 | 8 6,38 |51 |45 |3,86 | 341 3 2,7
R, % 75,6 | 78,7 854 858 [88,2 192,1 |92,9 | 93,1 93,7 |94,5

25
0l

o\

p

CE, mr/t
(03]

O T T T T T 1
0 0,02 0,04 0,06 0,08 0,1 0,12

mMacca copOeHTa, r

Puc.2. Bimsirne maccer hochopcoaepiariero copbenta Ha coporio noHoB Zn>*,

Bruanue nauanvnoii konyenmpayuu uonoe Zn*t
HavanpHas koHIEHTparus copOaToB SIBISETCS OCHOBHBIM (haKTOPOM
npu COpOLIMOHHBIX MPOIIECCaX, TAK KaK OKAa3bIBACT BIUSHUE HA paclpe/ieiICHIE
HOHOB MEXIYy TBEpAoH M >kuakou ¢dazoit [12, 13]. PesyapTar sTOro ucciemno-
BaHUs MOKa3aH B Tabmuie 3 1 n300pakeH Ha PUCYHKE 3.
Tabmuua 3

Bausinue HaYaJIbHOM KOHUEHTPAIIUM HOHOB Zn* ma copoumnIo

CoM | 034%10° | 0,58*%10° | 0,958*10° |5,03*10° | 6,36*10° | 14,03*107
CE, 6,63 11,31 15,76 15,8 15,9 16
MT/T
R, % 100 100 84,34 68,2 54,2 2.3
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18

16 1 ——— —
14

12

10

CE, mr/r
H [e)} 0]

0 ’ T T 1
0 5 10 15

KOHIeHTpauust noHos Znz* x10-3

Puc. 3. BiusiHue HavanbHON KOHIGHTPALMH HOHOB Zn’' Ha copowuIo.

[Ipy OTHOCUTENHPHO HU3KUX HAYaJbHBIX KOHLIEHTPALUSIX UOHOB Zn** (Co
<0,958x10°M) crereHsb copbumu Obia Beicokor (R> 84%). B »atom nmama-
30HE KOHIICHTpAIMiA MOJIEKYNIbI ajacopbaTta MOTYT B3aMMOJICHCTBOBATH C
AKTUBHBIMHU LIEHTPAMHU COpOCHTA, U MO3TOMY CTENEHb COPOLMHU Obljla OTHOCH-
TEIHHO BBICOKOH. CTENeHb COPOIMK YMEHBIIACTCS ¢ YBEIMUEHUEM HavYaJIbHOU
KOHI[GHTPALMKA HOHOB Zn>*. DT0 yKa3biBaeT Ha TO, 4T0 (hocdopcoaepkatii
COpOEHT MMeeT OrpaHUYEHHOE YMCIIO AaKTUBHBIX IIEHTPOB IJIsi COPOIHMH, a TIPU
oee HI3KUX KOHIIGHTPALSX, IOYTH BCe HOHBI Zn’* copbupoBammcs. OIHAKO
yBENIMUCHHE HAYATbHOM KOHIGHTPAIMH HOHOB Zn>' TMPHUBOAMT K OGBICTPOMY
HACBHIIEHUIO TTOBEPXHOCTH COPOCHTA.

Dppexm spemenu konmaxma

DKCIIEPUMEHTBI OKA3aIIH, YTO COPOLHS HOHOB Zn>* IPOMCXOIUT GBICTPO
y)Ke B TIEpBbIC 5 MHUHYT U CTAHOBUTCSI MeUICHHEe BOIM3HM paBHOBECHs. Pe3yib-
TaThl ONbITa MpeacTaBieHbl B Tabnuue 4. Ha pucynke 4 mzobpaxkeH rpaduk
BITMSTHHSL BDEMEHH KOHTAKTa Ha COPOLHIO HOHOB Zn”".

Tabnuna 4
Biausinue BpeMeHH KOHTAKTA Ha COPOIMI0 MOHOB Zn**
Bpewmst koHTaKTa, 3 5 7 10 15 20 25
MHH
CE, mr/t 4,8 5,1 5,4 5,79 5,82 5,82 | 5,85
R, % 82,7 85 94,5 | 98,8 | 994 99,4 100
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5.1
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BPEMH KOHTAaKTa, MUH

Puc. 4. BiusiHie BpeMeHI KOHTAKTa Ha COPOLMI0 HOHOB Zn>*.

Bausnue memnepamypoi

C noBsimeHueM TemmepaTtypsl oT 25 no 50°C creneHb copOIMH yBEIH-
yuBaercs, eciau npu 25°C  paBHOBECHE JOCTHTAETCs 4yepe3 25 MHUHYT, TO MpHU
35°C oHo ycraHaBnuBaetcs yxe uepe3 10 munyt, a npu 50°C — uepe3 7. 910
MO>KHO YBHJIETH IO TaOJIUIE 5 U PUCYHKY 5.

Tabmuma 5
Bausinue Temnepatypbl Ha COPOIUIO MOHOB In*
Bpewms, 25°C 35°C 50°C
MHH CE, mr/r R, % CE, mr/r R, % CE, mr/T R, %
3 4.8 82,7 5,1 85,8 4.8 83,5
5 5,1 85 5,4 89,8 5,4 94,5
7 5,4 94,5 5,7 99,4 6 100
10 5,79 98,8 6 100 6 100
15 5,82 99,4 6 100 6 100
20 5,82 99,4 6 100 6 100
25 5,85 100 6 100 6 100

DTOT pe3ynbTaT MOXET OBITh CBS3aH C YBEIHMYECHHEM IOJBH)KHOCTH
HOHOB Zl’l2+ " YBCIIMYCHUCM KOJIMYCCTBA aKTUBHBIX YYAaCTKOB Ha INOBCPXHOCTHU
copGenra. C Ipyroif CTOPOHBI, B IIPHPOAE copOuust HOHOB Zn>* Ha (ochop-
coJiepKalieM COpOCHTE SBIAETCS SHAOTEPMHUYECKHUM IPOLIECCOM U MOXKET
BKJIFOYATh XUMHUYECKYIO0 copOmuio. OO0 3HIOTEPMHUYECKOM TPHUPOAEC COpOIUn
3arpsA3HAIOMINX BCHICCTB TAKIKC coo6u1an005 B APYrux HUCCJICIOBAHUAX HAIIUX
VUEHBIX, a MMCHHO: TIpH copormu Pb** Ha IeIuI0I0300CHOBAHHOM COpOCHTE,
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azicopouu Pb>* Ha dhochaTtHO-MOTUPUITIPOBAHHONW KAOJWHUTOBOM TJIMHE,
2

cop6uun Cu”" Ha JpEeBECHOM MANOPOTHUKE U aJCOPOLMH BOIOPACTBOPUMOTO

Kpacutens Ha (YHKIIMOHATU3UPOBaHHOK cMmoute [14-16].

7
6 .
5
= : I ——25°C
= 5 I —f—35°C
8 1 I =—ge=—"50°C
0

il

0 5 10 15 20 25 30
BpeMﬂ KOHTAaKTa, MUH

Puc. 5. Brusaue temrepatypsl Ha COPOLII0 HOHOB Zn*.

Buieoown

B »TOM mccnenoBaHuy m3ydyanachk COpOIMOHHAS CIIOCOOHOCTH (ochop-
CoJiepKalero CopOCHTa, CHHTE3UPOBAHHOTO C MOMOIIBIO OKHCIUTEIHHOTO
xyoppochopunrpoBanuss OyTaaueH-CTUPOJIBHOTO KaydyKa C IOCIEAYIOIIMM
THIPOJIH30M, TI0 OTHOIICHMIO K HOHAM Zn’', Ompenensst BINSHHE PasTHYHbBIX
napamMeTpoB, Takux kKak pH pacTBopa, HadajbHas KOHIICHTPAIUS COJHU
ZnS04x7H,0, macca copOeHTa, BpeMsi KOHTakTa (a3 u Temneparypa. IKcre-
pUMEHTAIIbHBIE Pe3YyIbTAaThl MOKAa3ajH, 4To Gocodpcoaepkamero copoeHT Ha
OCHOBE OyTaJIMEH-CTUPOIBHOTO KaydyKa MOXET OBITh YCHEIIHO WCIIONb-
30BATHCS ISl H3BJICUCHHS HOHOB ZN°" U3 BOIHBIX PACTBOPOB.
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BUTADIEN-STIROL KAUCUK OSASINDA FOSFOR TE_)RKiBLi POLIMER
SORBENTLO Zn* iONLARININ SORBSiYASI

E.S.KORIMOVA, A.0.9ZiZOV, RM.ALOSMANOV
XULASO

Zn”* ionlarmi sudan ¢ixarmagq ii¢lin butadien-stirol kaugukun osasinda fosfortorkibli

sorbent istifado edilmisdir. Sorbsiyanin mohlulun pH gdstaricisinden, metal ionlarinin ilkin
konsentrasiyasindan, sorbent kiitlosindon, faza tomas vaxtindan vo temperaturdan asililiginin
Oyronilmasi moqsadils tadqiqatlar aparilib.

Acar sozlor: ¢gixarilma, polimer sorbent, sorbsiya

SORPTION OF Zn** IONS BY A PHOSPHORUS-CONTAINING POLYMER
SORBENT BASED ON BUTADIENE-STYRENE RUBBER

E.S.KARIMOVA, A.A.AZIZOV, RM.ALOSMANOV
SUMMARY

Phosphorus-containing polymeric sorbent based on butadiene-styrene rubber was used

to remove Zn®* ions from water. The studies were carried out to study the sorption
characteristics by determining the effects of various parameters, such as the pH of the solution,
the initial concentration of metal ions, the sorbent mass, the phase contact time, and
temperature.

Key words: removal, polymer sorbent, sorption

Hocmynuna 6 pedaxyuro: 02.10.2017 2.
Ioonucan k nevamu: 28.11.2017 2.
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Ned Tabiat elmlori seriyast 2017

VJIK 543.422

CUHTE3, CTPOEHUE U CBOMCTBA KOMILUIEKCHBIX COEJIMHEHUI
MEJIH C MTPOU3BOJHBIMU AHETUJIAINETOHA

®.C.AJIMEBA™, ®.0.MAMEJIOBA", 10.E.JIOCU®OB*, ®.M.UbIPAT OB™
‘Tanoxncunckuii F'ocydapcmeennwlii Ynueepcumem
“Baxunckuii Focyoapcmeennviit Ynusepcumem
farqana_chem@mail.ru

Bouu cunmesuposansl nogvie azo- u wuggosvie npouzeoonvie ayemunayemona. pH-
MempuieckuM MemoooM ONnpedesieHd KOHCMAHM OUCCOYUAYUU Ped2eHmos, d MAKdice KOH-
CManma ycmouuugoCmu KOMRIAEKCO8 psod Memainos. bviiu cunmesuposanvl Komniekcol 6
meepdom eude, UK-cnekmpockonuueckum u 0epusamozpapuueckum MemoooM U3YUeHbl UX
ceoticmea u cmpoeHue.

KmoueBble ciioBa: CIICKTPOCKOIINS, allCTHIALICTOH, PA3HOJIUT: aH,Z[HLIﬁ, KOMHJ'ICKCOO6p830BaHI/Ie

B nureparype u3BecTHO, 4TO B-IMKETOHBI, UX OW- U TETpaJCHTAHTHbIC
3-KeTOMMUHBI IPUMEHSIOTCS Ul pa3/eieHus, KOHUEHTPUPOBaHUs (HOTOMET-
PHUYECKOTO U SKCTPAKIIMOHHO- (POTOMETPUUYECKOTO OMpEACTCHUS psAaa METa-
708 [1, 2]. KoMIiekchl MpOU3BOHBIX 3-TUKETOHOB MPUMEHSIOTCS KaKk OMOJI0-
TMYECKH aKTUBHBIE BEILIECTBA, KaTaIM3aTOPhl pa3andHbIX peakuui [3, 4]. Cun-
TE3UPOBAHBI U UCCIIEAOBAaHbl KOMIUIEKCHI OMJIEHTAaHTHBIX M TE€TPaJeHTAaHTHBIX
3-KE€TOMMHHOB ¢ MOHaMU MeTauIoB [5-11]. AHanu3 CTPYKTYypHBIX JaHHBIX MO-
Ka3aj, 4YTO JJIMHBI CBSA3EH B alleTUIIAllETOHUMUHHBIX IPYyNIax UMEIOT OObIYHbIE
JUIsl alleTUJIAlleTOHOB 3HAYEHMsS M YKa3blBalOT HA IOJHYIO JEIOKAIU3ALHUI0
JIIBOMHOI CBA3U.

[lo 3TOMy CHHTE3y HOBBIE KOMIUIEKCHBIE COSUHEHHUS HA OCHOBE TETpa-
JIEHTAaHTHBIX MHU(PQPOBBIX MPOU3BOAHBIX ALETUIIALIETOHA, U3yUYEHHE UX CBOWCTB
Y CTPOEHMSI, IPEACTABIAIOT IPAKTUUECKUN U TEOPETUYECKUI 3HAUMMOCTH.

B Hacrosueit pabote HaMu ObUTM CHUHTE3UPOBaHbI HOBbIE IIPOU3BOJIHBIE
aleTUJIALETOHA, ONpEeieHa KOHCTAaHTa yCTOMYMBOCTH KOMIUIEKCOB psifia Me-
TaJIJIOB, B TBEPAOM BUJE CUHTE3UPOBAHbI KOMIUIEKCHl MEIH C 3TUMHU peareH-
TaMU, U3y4EHbl UX CBOHCTBA U CTPOCHHUE.

3KCHepHMeHTaJ'[LHaﬂ qacThb

Pearent cuntesupoBan no meroauke [12]. Ero coctaB u crpoenue yc-
TaHOBJIEHBI METOJaMU AyieMeHTHoro aHanuza, UK, IMP cnekrpockonuu [13].
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dopmyJia peareHra

CHs CHs,
I Hy Hp I
?=N—C —C —N=C|)

X N=N—C|)H HC—N=N X
CHg3 CHj

X=-H(Ry), -F(R3),-CI(R3),-Br(R4),-J(R5)

PearenT xopo1iio pacTBOpUM B 3TaHOIIE, alleTOHE. B KauecTBe MCXOAHBIX
PacTBOPOB coJiel MeTauioB Hcmonb3oBasid pactBopbl FeCls-6H20, CuS04- 7H,0,
NiSO4-7H,0, CoSO4-7H,0, Cd(NOs3),-4H,0, ZnSO4-7H,0, MnCl,-4H,0. pH-
METPUYECKOE TUTPOBAHUE PEAreHTOB U UX CMECEH ¢ CONSIMH METAJIJIOB MPOBO-
I B BOJHO-ITAHONHON cpene (cooTHomieHUe 3:7), MpH COOTHOILICHHUH
M:R=1:1 ¢ yuérom nomnpaBku 1o beircy [14]. TutpoBanue Benu npu 25°C,
00BEM TUTPUPYEMBIX PACTBOPOB COCTABJISLI 50cM™ ¢ colepKaHUEM 1'10° MR
TUTpyeMoro BeulecTBa. IOHHYIO CHITy pacTBOPOB MOAJIEP>KUBATIHN MTOCTOSHHOM
(u-0,1) BBenenuem paccuuranHoro kosnuuecrBa KCl. PactBop nepememmBanu
MarHUTHOM MEIIAJIKOM C MpOonycKkaHueM azota. Bennunny pH pacTBOpoB KOH-
TPOJIMPOBAIH C IToMOUIbI0 MOHOMepa M-130 co cTekisiHHBIM 31eKTpoaoM. [le-
puBarorpambl noiydanu Ha aepuBatorpade Perkin Elmer ¢ mogenpro Smul-
taneous Thermal Analyzer STA 6000. HaBecku 100 Mr coOoTBETCTBEHHO, UyB-
CTBUTEIBHOCTh CheMKH-500, ckopocTh HarpeBa-10 rpaa/mun. MK-crnexTpsl
cHuManH Ha ipuGope Varian 3600 FT-IR B o6mactu 400-4000 cv ™.

Pe3yabTaThl M MX 00Cy:KIeHUE
W3BecTHO, YTO KOHCTAHTHI AMCCOLMAIMM OPraHUYECKUX pPEareHTOB U
KOHCTAHTBl YCTOMYMBOCTH UX KOMIUIEKCOB, MPUMEHSIEMBIX B aHATIUTUYECKHUX
Hensix, SBISIOTCS (yHAaMEHTalIbHBIMU XapakTepucTtukamu. Jlns pacuéra
KOHCTAHTHI JUCCOLMALIMK PEAreHTOB U KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCOB
MCIIONTB30BaIN anredpandeckuii merton Yasepaku n Mapremna [15] u meTon
HaMMEHBIIUX KBaapaToB[16].

3nauenue K. peareHToB BHIYUCISAIOT 10 YPABHEHHUIO:
[HA]
-1g Kiee=pH+ Ig A
pKA='lg KI[I/ICC
R pKa= 6,96+0,05; R, pKa=9,14+0,08
R3 pKa=9,187; R4 pKa=9,44+0,08

R5 pKA:9,686

21



[Tomy4yeHsl 3aKOHOMEPHOCTH MeXAy pKa peareHToB M 3JIEKTpPOOTpHLIA-
TENbHOCTBIO 3aMecTuTeNel. Kak BUIHO U3 3THX JaHHBIX C POCTOM JIEKTPOOT-
pPHUIIATENILHOCTH TaJOreHOB 3aKoHOMepHO yObiBaeT pK pearenTos. BepositHo, c
NOHMKEHHUEM 3JIEKTPOOTPHULIATEIBHOCTH TaJoreHoB, Omaroxapst J sddexry,
YMEHbILIAETCS JIEKTPOHHAS MNIOTHOCTh Yy KUCIOPOa KapOOHWIBHOM TPYIIIHI, a
3TO, B CBOIO OU€peb, MPUBOJUT K MOHMKEHUIO poyHocTH cBsizeit H-O. [lonu-
J)KEHHE MNPOYHOCTU CBA3eid H-O mpuBOIUT K MOBBIILICHUIO KUCIOTHBIX CBOMCTB
peareHTa.

Jlns onpeneneHuss KOHCTaHThl YCTOMYMBOCTH KOMILJIEKCOB MCIOJIb30BAIIN
ypaBHEHUE:

_C,-[RIX

R ]

_[C(-a)-[H"]+[OH"]IK
[H"]

zmc

[R7]

a-TOYKa HEUTpaIU3aluu
C-o011ast KOHIICHTpAIUS JIMTaH/1a B PACTBOPE
[R]-paBHOBECHAs! KOHIIEHTpAIUsI CBA3YIOLIETO JIMTaHAA.

[H]

X= +1

Jwce

Pe3ynbraThl pacu€ToB MPEACTaBICHBI B TAOJIUIIE:

Me F eS+ Cu2+ Niz+ C 02+ Z n2+ C C12+ M n2+
R

Ry, | 7.2940,03 | 6,09+0,06 | 4,79+0,06 | 4,62+0,04 | 4,51+0,08 | 4,28+0,07 | 4,01+0,04

R, | 7,3840,03 | 6,18+0,05 | 4,88+0,06 | 4,74+0,04 | 4,60+0,07 | 4,34+0,05 | 4,11+0,08

R; | 7,40£0,06 | 6,26+0,09 | 4,94+0,04 | 4,80+0,06 | 4,68+0,05 | 4,42+0,08 | 4,19+0,08

Ry | 7,4240,04 | 6,29+0,07 | 4,9940,08 | 4,82+0,07 | 4,71+0,07 | 4,48+0,06 | 4,22+0,05

Rs | 4,51+0,07 | 6,34+0,06 | 5,11+0,04 | 4,94+0,06 | 4,75+0,06 | 4,56+0,05 | 4,24+0,03

Kak BuIHO 13 TabMuIbl, B 3aBUCIMOCTH OT MPUPO/IbI METANIa, KOHCTAHThI
YCTOMUMBOCTU KOMILIIEKCOB M3MeHst0TCs B psiny: Fe>Cr>Ni>Co>Zn>Cd>Mn

Takoe M3MeHEHUE YCTOWYMBOCTH KOMIUIEKCOB 3aBUCHUT OT HOHHOIO
pazuyca HEHTPaJIbHOTO aTOMa, T.€. C YBEJIIMYEHUEM MOHHOIO pajnyca MeTajia
MPOUCXOJUT YMEHbIIIEHNE KOHCTAHT YCTOMYMBOCTU KOMILIEKCOB.

Taxxke ObUTH CUHTE3UPOBAHBI KOMITJIEKCHI B TBEPAOM BUJC, U3YUCHBI HX
CBOICTBa U cTpoeHue. KoMIiekec CUMHTE3MpOoBaH no cienayromein meroauke. K
pactBopéaHomy B 30 ™. sranHona 0,482r R, pobGasmeno 0,159 r
Cu(CH3COQO),-2H,0 B 15 M sraHona. PeaknuoHHBIH pacTBOp CHauaja
nepemermuBanu mpu 20°C B Teuenue 0,5 yaca, a 3aTeM TemIneparypy HOIHSIIN
no 50°C m mpomorpkaiyd TepeMelMBaTh B TEUEHHE 2 YacoB, IOCJE YEro
nepecTany HarpeBaTb M TEMIIEpaTypy JOBEIN 10 KOMHATHOH. lIBeT pacTBopa
0JIUBKOBO-3eEHBIN. K pacTBopy mo6aBumnu emie 10 M1 3TaHONa U OCTaBUJIM Ha
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ucnapenue. Yepes Heneno U3 pacTBOpa ObUIM BBIJENIEHBI UTOJIbYAThIE MOHO-
KpUCTAILIBI 3eTEHOT0 1BeTa. Beixoa 72%. AHaIOrH4HBIM 00pa3oM ObUIA CHH-
TE3UpPOBaHbl OCTalbHbIE KOMIUIEKCH. COCTaB CHHTE3MPOBAHHBIX COCIUHEHHIM
YCTaHABIIMBAJIH 3JIEMEHTHBIM aHATM30M U TEPMOTPABUMETPUIECKIM METOIOM.

VY cTaHOBIIEHO, UTO CUHTE3UPOBAHHBIE KOMIUIEKCHBIE COEIMHEHNE UMEIOT
CJICOAYIOIIUC q)OpMyJII:II CUC23H25N602, CUC23H24N6F202, CU.C23H24N6C1202,
CuC23H24N6Br202, CuC23H24N6J202.

N3ydeHO TepMHUUYECKOEe pa3lioKEHWE CHUHTE3UPOBAHHBIX COCTUHEHUIA.
Pe3ynbratel uccnenoBaHus MoKas3aid, YTO B OTIMYHME OT OCTAIBHBIX KOMILIEK-
coB tepmuueckoe paznoxeHue CuCyzHpsNeOo(I) u CuCyzHusNegF,0,(11)-2H,0
poTeKaeT AByxcraauitHo. Kak BHIHO U3 puCyHKa (a) TEPMHUYECKOE Pa3IoxKe-
Hue komruiekca(l) mporekaer B nByx cranusx. [lepBas cramus IpOUCXOANT B
unrepsaiue 200-500 °C, obpa3yercst mpomexxyTouHoe BemiectBo, AH=187,1814
Jx/r. B untepane 500-700 ‘C oOpasyromieecss MPOMEKYTOYHOE BEIECTBO
pasnaraercsi 1o kKoHedHoro mpoaykta CuO, AH=-4794,8916 [Ix/r. Otpuma-
TEJIbHOE 3HAUYEHUE SHTAJBIIMU XapaKTepu3yeT 3K30-3dekr. D10, B CBOIO 0Ye-
penb, ABIsETCS pe3yabTaToM (a30BOT0 Mepexoja B MPOMEKYTOUHON CTaIUU.

B xommnekcax(Il) (puc. 6) nmpu HarpeBanuu B uuTepBaie 40-100 °C
KOMIUIEKCHOE COEAMHEHUE Tepsis 2 MOJIEKYJIbl BOJbI NEPEXOIUT B OE3BOJIHOE
coenuHeHue. M3menenwme mpouecc eHtakiuu AH=187,4718 Jlx/r. 3arem
MIPOUCXOAUT pasiiokeHne Oe3BogHOro Komruiekca B mHTepBaie 150-500 °C.
Koneunstii npoaykt paznoxenus CuO.
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Puc 1a. Tepmorpamma xommiekca-CuC,3HysN,O,

23



=

g
W

@

WWeight % ()

Arga= ILERHE M) S
Deka H= 167 4718 4 T,
B oA .

o

Haat FlowEnda Do 0Tw)

] Pe=32%

2 ] F. nm L R w0 m o L =
Temgeraure ('C)

Puc. 16. Tepmorpamma komiuiekca-CuC,3H,4N,O,F

Jl1s BBIICHEHUSI CTPOEHUS CHUHTE3UPOBAHHBIX COCAMHEHHN ObUIN CHSTHI
UK-cnektpel. ConocraBinenne MK-crieKTpoB KOMIUIEKCOB €O CHEKTPOM CBO-
00HOTO JHUraHAa BBISBUIIO PsAJ U3MEHEHHH, 00YCIOBIEHHBIX €ro KOOpJIuHa-
LHAEHN C METaJUIaMHU.

CHexTpsl peareHToB He OTINYAIOTCS MEXIy coOoi. B cnekTpax peares-
TOB 0COOBI MHTEpeC mpeacTaBiser obnacts wactor 1700-1500 cm', B Ko-
TOpOIl HaXoAsTCs, TaK Ha3blBa€MblEe AHAIMTUYECKUE MOJIOCHI peareHToB. B
3TOHM 00JacTH JIeXkaT 4acTOThl BAIEHTHBIX Konebanuii rpynnbl(C=0), a Takxke
msoitabx casazeit C=N, N=N u C=C. ITpu 1680-1670 cm" u 1640-1630 cm™'
HaOII0TaeTCs OJTHA MHTCHCUBHAS ITUPOKAsS IOJIOCA, KOTOPAst TAK)KE OTHOCHUTCS
K BaJICHTHBIM KOJICOAHUSM KapOOHWJIBHOW Tpymnmbl. BameHTHBIE KojaeOaHus
C=N-cBs3u npossistorcs npu 1560-1545 cM', a B obmacti 1520-1518 cm
MPOSIBIISIIOTCS TOJIOCHI TTorJioneHus N=N rpynmsl.

B cnektpax kKoMIuieKcoB moJioca norfoienus, otnocsmasica k v (C=C),
HE U3MEHSET MOJIOKEHHUS M0 CPAaBHEHUIO C HEKOOPIUHUPOBAHHBIM JIUTAHIOM.
YacToThl MOJOCH! MOTJIONMIEHUSI a30METUHOBOM CBSI3M MPH KOMILIEKCO00pa3o-
BaHUMU TOHMXarOTCs B cpeaHeM Ha 10-15 CM'l, MOSBISIOTCS HOBBIE ITOJIOCEI
nornomenns B obmacti 1255-1245 cm™', KOTOpbIe 00YCIOBICHB BATCHTHBIMI
KojeOanusMu oguHapHOU cBs3u C-O. Bcé 3TO CBHAETENBCTBYET O TOM, YTO
KOOpJMHAIMS JIMTaHJIa OCYIIECTBISIETCS Yepe3 aTOMBI KUCIopoga | a3ora. B
cnektpe komruiekcoB CuCo3Hy4NegF,0,"2H,0 B ob6mactu 3700-3200 em’! 06-
HapyXeHa [IUPOKas IMoJIoca, 0O0YCIOBICHHAS MOJIOCON BAJICHTHBIX KOJICOAHMIA
B (OH) runpaTHO# TPyIITBI BOJBI.
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Ha ocHoBanun IMOJIYYCHHBIX 3KCIICPUMCHTAJIbHBIX JaHHBIX MOXXHO IIPEA-

noynoxuTh, yTo B Komiuiekce CuCp3HyuNgF,0, 2H,0 B koopaunauu aroma
MEI YYaCTBYIOT JIBa aTOMa a30Ta, JBa aToMa KUCJIOPOJia M ABE MOJIEKYIIBI BO-
JIbI, HAXOJISAIINECS] BO BHEUTHEH cdepe, a B OCTAIbHBIX KOMILUIEKCAX B KOOPIHU-
HallMd aToMa MEJIW YYacTBYIOT JIBa aTOMa a30Ta W JiBa aToMa KHUCIOpoja OJI-
HOTO JIMTaH/a.
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Cu(ID)-in ASETILASETON TOROMOLORI iLO KOMPLEKS BIRLOSMOLORININ
SINTEZi, QURULUSU VO XASSOLORI

F.S.OLIYEVA, F.0.MOMM®ODOVA, Y.E.YUSIFOV, F.M.CIRAQOV
XULASO
Asetilasetonun yeni azo vo siff osasli téromolori sintez edilmisdir. Reagentlorin
dissosiasiya sabitlori, homg¢inin bir sira metallarin komplekslorinin davamliliq sabitleri pH-
metrik metodla miioyyon edilmisdir. Komplekslor bork halda sintez edilmisdir, Q-
spektroskopiya va derivatografik metodla onlarin qurulus vo xassalori dyronilmisdir.
Acar sozlar: spektroskopiya, asetilaseton, miixtslifligandli, kompleksomologalma.
SYNTHESIS, STRUCTURE AND PROPERTIES OF COMPLEXES
OF Cu(Il) WITH DERIVATIVES OF ACETYLACETONATE
F.S.ALIYEVA, F.0.MAMMADOVA, Y.E.YUSIFOV, FM.CHYRAGOV
SUMMARY
New Schiff and azo derivatives of acetylacetone have been synthesized. The
dissociation constants of the reagents and the stability constants of complexes with a number
of metals have been determined by the pH-metric method. The complexes were synthesized in
the solid form, the structure and the properties were studied by the IR-spectroscopic and
derivatographic methods.

Key words: spectroscopic, acetylacetone, mixed-ligand, complexformation.

Redaksiyaya daxil oldu: 23.11.2016-ci il
Capa imzalandi: 28.11.2017-ci il
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N,N,N’N’-TETRABENZIL-P-FENILENDIAMININ BOZi KECID
METALLARI iLO KOMPLEKS BIRLOSMOLORININ SINTEZi
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140-150° C temperaturda bagh siiso ampulada p-fenilendiamina su-dioksan mahlu-
lunda benzoil xlorid va natrium hidroksidlo tasir etmaklo N,N,N’,N’-tetrabenzil-p-fenilendia-
min sintez edilmigdir. Bu ligandla Cu(Il), Ni(Il) va Co(ll) komplekslar sintez edilmigdir. Sintez
edilmis birlasmalorin qurulusu IQ-, elektron absorbsion, EPR spektrofotometriya metodlart il
oyranilmisdir.

Acar sozlor: p-fenilendiamin, benzoil xlorid, tetrabenzil-p-fenilendiamin, metal
komplekslor

p-fenilendiamin vo onun birlosmoalori unikal oksidlosdirici-reduksiyaedici
xassoyo malikdirlor vo elektrokatalizdo [1-4], sensor kimi [5-6], qoruyucu ortiiklor
kimi [7-8] totbiq edils bilor. Bu sobobdon biz p-fenilendiamin osasinda N, N, N’,
N’ -tetrabenzil-p-fenilendiamin vo onun metal komplekslorini sintez etmisik.

Tacriibi hissa

IQ spektrlor Nicolet iS10 spektrofotometrdo, elektron absorbsion spektr-
lor UV-VIS Evolution 60S spektrofotometrdo, termoqravimetrik analizlor
NETZSCH STA 449F3 markali derivatoqrafda aparilmisdir.

N,N,N’,N’-tetrabenzil-p-fenilendiamin 140-150°C temperaturda bagl sii-
so ampulalarda p-fenilendiamino su-dioksan mohlulunda benzoil xlorid va nat-
rium hidroksidls tasir etmakls sintez edilmisdir.

N,N,N’,N’-tetrabenzil-p-fenilendiaminin siztezi. 0.541 q (0.005 mol) p-
fenilendiamin su-dioksan mohlulunda hall edilir, izoarina 10 ml suda hall edil-
mis 0.8 q (0.02 mol) natrium hidroksid va 2.81 q (0.02 mol) benzoil xlorid sla-
va edilir. Alinan mohlul siisa ampulaya yerlosdirilir, sliso ampula germetik bag-
lanir vo 140-150° C temperaturda yag hamaminda 4-6 saat qaynadilir. Cokiintii-
nii ayririq, yuyuruq ve vakuumda quruduruq. To=149°C

N,N,N'N'-tetrabenzil-p-fenilenediamin ilo Cu(lIl) kompleksinin sintezi.
0.47 q(0.001 mol) N,N,N’N’- tetrabenzil-p-fenilendiamin 20 ml metanolda,
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0,21 q (0,001 mol) mis asetat duzu iso 10 ml suda hall edilir. Mohlullar otaq
temperaturunda qarigdirilir. 10-12 giin arzinds kicik kristallik ¢okiintii amala
golir. Cokiintiinii ayiririq, yuyuruq ve vakuumda quruduruq. Ty, > 250°C

N,N,N'N'-tetrabenzil-p-fenilenediamin ilo Co(II) vo Ni(II) komplekslori
analoji iisulla Co(CH3C0OQ),-4H,0 va Ni(CH3COO),-4H,0 duzlarindan sintez
edilmisdir.

Naticalorin miizakirasi

N,N,N’N’-tetrabenzil-p-fenilendiaminin sintezi miixtolif holledicilordo
(benzol, metanol, xloroform va s.) aparilib. Lakin IQ spektrlorin analizi gdstor-
di ki, bu holledicilordon istifado zamani reaksiya mohsulunda reaksiyaya gir-
mamis amin qruplar qalir. Ona gora do asas halledici kimi dioksan gotiiriiliib.

Ideal halda p-fenil fragmentinin biitiin hidrogen atomlarinin avozlonmasi
gozlonilir. Reaksiyani dioksan-su mohlulunda trietilaminin (birlosdirici kimi)
istirakinda apardiqda amingruplarin hamisi ovoz olunmur. Bu 6ziinii IQ spektr-
do amin qruplar {i¢iin xarakterik olan 1615 vo 3350 sm'-do udma zolagmin
miisahido olunmasi ilo gostorir. Ona goro do N,N,N’N’- tetrabenzil-p-fenilen-
diaminin sintezi ampulada qalovi istirakinda su-dioksan mahlulunda aparilir.

Benzol niivasinds p-voziyyatds iki azot atomunun olmasi metal ionlar ilo
stabil kompleks birlosmolor omolo gatiro bilmoasini gostorir.

N,N,N’N’- tetrabenzil-p-fenilendiaminin IQ spektrindo 1115 vo 1080 sm’
dalga uzunlugunda C-N rabitesinin valent rogslori miisahido edilir. 1600 sm™
dalga uzunlugunda udma zolagini iso aromatik holgonin rogsine aid etmok olar.

Kompleks birlosmalorin elektron spektrlorinda biitiin hallarda 23500-
22500 sm'-da yiik kecid zolag: miisahido olunur. Spektrlorin ultrabsndvseyi vo
goriinon saholorinds d-d kecidi miisahido olunur. Hansi ki, bu kecidin tezliyi
metal ionunun tobistindon asilidir.

Sintez edilmis birlogmolorin element analizinin naticalori codval 1-do ve-
rilmigdir.

Cadval 1
Sintez edilmis birlosmolorin element analizinin naticolori
Brutto T, s Element analizi, % MK,
formulu hesablanmig/tapilmig g/mol
C H N @) Cu Co Ni
Cs4H5N, 149 87.18 | 6.84 | 5.98 - - - - 468
87.16 | 6.83 | 6.01 - - - -
CuHsoN,O,Cu | >250 | 76.07 | 5.11 | 572 | 6.54 | 6.54 | - - 978
76.06 | 5.12 | 5.70 | 6.56 | 6.56 - -
Cs,Hs50N,04Co > 250 76.62 | 5.15 | 5.77 | 6.59 - 6.06 - 971
76.61 | 5.16 | 5.75 | 5.59 - 6.08 -
CoHsoN,ONi | >250 | 7661 | 5.14 | 5.77 | 6.58 | - - 1605 971
76.60 | 5.15 | 5.76 | 6.59 - - 6.05
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Bu komplekslorin EPR spektrlori g-faktoru g;=2.35 vo g,=2.09 borabor
olan aksial xarakters malikdir. Bu da onlarin nozords tutulan qurulugunu tosdiq
edir. Sokill-do Cu(Il) kompleksinin EPR spektri verilmisdir.
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Sak.1. N,N,N’N’-tetrabenzil-p-fenilendiarhinin Cu(II) kompleksinin EPR spektri.

Beloliklo, p-fenilendiamin molekulundaki azot atomlarinin tam ovozlon-
masi ilo N,N,N’N’- tetrabenzil-p-fenilendiaminin sintez soraiti tapilmisdir. Bu
birlosmo ilo Co(II), Ni(IT) vo Cu(Il) komplekslori sintez vo todqiq edilmisdir.
Giliman edilir ki, komplekslorde metal ionu fenilendiamin qrupunun iki azot
atomu va karbonil qrupunun iki oksigen atomu ilo koordinasiya olunur.
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CUHTE3 KOMIJIEKCHBIX COEJJMHEHUA U TEPEXOHBIX METAJLJIOB
C N,N,N’'N’-TETPABEH3UJI-n-PEHUJIEHANAMUNHOM

C.3.AUCMAUNJIOBA, A AMA/UKUIOB, I'M.MAMEJ10B, C.3.'AMHN /0B
PE3IOME

B creknsHHBIX aMmynax npu 150°C B IHOKCAaHOBOM- BOXHOM pacTBOpe MOJIyUEH C
N,N,N’N’-teTpaben3mi-n-penmwienmuaMmuaoma. C 3TUM JIUTaHJIOM TIOJYYEHBI KOMITIEKCHI
Co(ID), Ni(dl) ' Cu(Il). Meronamu MK-, anexrponHoit abcopobumonnoi, IIP cnextpomerpun
M3y4eHO CTPOCHUE CHHTE3MPOBAHHBIX COCTUHECHUH.

KiroueBble ciioBa: H-(l)eHI/IJ'IeH,HI/IaMI/IH, OeH30MI XJIopua, TeTpa6eH3I/Iﬂ-H-(1)eHI/IJ'I€H,HI/I-
aMHH, KOMIIJICKCBI MCTAJIJIOB

SYNTHESIS OF THE COMPLEX COMPOUNDS OF TRANSITION METALS
WITH N, N, N'N'-TETRABENZYL-p-PHENYLENEDIAMINE

S.ZISMAYILOVA, A.A.MAJIDOV, HM.MAMMADOYV, S.Z.HAMIDOV
SUMMARY
N, N, N'N'-tetrabenzyl-p-phenylenediaminom was synthesized in glass ampoules at
150°C in a dioxan-aqueous solution. Complexes of Co (II), Ni (I) and Cu (II) were obtained

with this ligand. The structure of the synthesized compounds was studied by IR, electron
absorption, EPR spectrometry.

Keywords: para-phenylenediamine, benzoil chloride, tetrabenzyl-p-phenylenediamine,
metal complexes
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NEFTIN DEEMULSASIYASI ZAMANI DEEMULQATORLARIN
DUZ COKMOSINO VO KORROZiYA PROSESINO TOSIRI

E. AMOMMODOV, T.P.MUSAYEV, M.F.9SODOV, B.Q.QARACAYEV
Azarbaycan Texniki Universiteti
neftoil.az@rambler.ru

Moaqgalada ][35 deemulqatorunun duz¢okma va korroziya proseslarina tasirinin tadqiqi
naticalori verilmisdir. Géstorilmigdir ki, /{35 deemulqatoru duz ¢ékmasinadon 61-73% kor-
roziyadan 54.0-62.0% qoruma tasiri gostorir.

Acar sozler. Deemulsasiya, korroziya, deemulqator, duz¢okma

Neftin deemulsasiyasi prosesi yiiksok temperatur goraitindo hoyata keci-
rildiyindon ayrilan lay suyunun duzlarin ¢okmaosi vo korroziya prosesinin get-
masi miimkiindiir.

Mikroheterogen sistem olan ifrat doymus mohlullarin kolloid dispers sa-
haya kecidi vo makrokristallarin béyiima vaxtt bir sira faktorlardan, o ciimle-
don kristallagmani siiratlondiron olavalordon vo duzlarin ¢6kmaosini longidon in-
gibitorlardan asilidir.

Neft — lay suyu sistemina alavo olunan deemulqatorlarin kigik miqdart ilo
struktur omoalo golmo proseslorinin idars olunmasi — sathi-aktiv maddolorin is-
tirakinda dispers faza hissociklori arasinda molekullararasi olago enerjisinin do-
yismasi vo mikrokristallik strukturlarin ¢6kmo dévriiniin artmast miimkiindiir.

Bu sobobdon deemulqatorlarin duz ¢okmolori vo korroziya prosesinin
qarsisini almasi aktualdir. Patentlogdirilmis bir sira deemulqatorlar duz ¢okmo-
lori. Korroziya vo parafin ¢cokmolorinin do garsisini almagq ii¢iin nozords tutulur
[1, 2]. Tadqgiqatlarda lay suyu niimunasi kimi torkibinds ¢okiintii amolo gotira
biler. Ca**, Mg** ionlarinin miqdar1 ¢ox olan “Bibiheybstneft” NQCi-don lay
suyu gotiiriilmiisdiir. Lay suyu niimunasinin torkibi cadval 1-do verilmigdir.

Cadval 1
“Bibiheybotneft” NQCI-dan gétiiriilmiis lay suyu niimunasinin tarkibi
Kationlarin miqdari Anionlarin miqdar1
Na'+K* Ca* Mg CI HCO; SO~
mgq — ekv % mq —ekv % mgq —ekv % mq — ekv % mq — ekv % mq—ekv | 9

l l 1 [ 1 l

1571 |42.67 103 |2.8 167 [4.54| 1827 |49.62 14 0.38 - -
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Duz ¢6kma vo korroziya proseslori deemulqgatorun miixtolif konsentrasi-
yalarinda, homg¢inin miigayiss ii¢lin reagentsiz lay suyunda todqiq olunmusdur.

Todqiqgat stasionar soraitdo, icorisindo lay suyu olan stokanlara metal 16v-
halorin yerlosdirilmosi vo sistemin ultratermostat vasitosilo 6 saat stabil tempe-
raturda saxlanmasi yolu ilo hoyata kegirilmisdir.

Tacriibolordon avval metal 16vhalorin sothi diggatle pardaxlanmis, aseton
va spirtle tamizlonmis ve 105 °C temperaturda qurudularaq sabit cokiya gotiril-
misdir. Tocriibonin sonunda metal 16vholor sudan ¢ixarilaraq qurudulmus vo
¢okisi miioyyon olunaraq duz ¢okmolori toyin olunmusdur. Sonraki morholodo
metal 16vholor ingibitorlu xlorid tursusu ilo islonmisdir. Tursu ilo metal 16vho-
lora tasir zamani onun saothindo yi8ilan duz ¢okiintiilori vo sothdo amolo golon
metal oksidlori konarlasdirilir.

Metal 16vhalor tursu ilo islondikdon sonra disdillo suda yuyulur vo sabit
¢okiyo kimi qurudularaq ¢okilir.

Duz ¢okiintiilorinin vo metal itkilorinin miqdar1 asagidaki diisturlara osa-
son miioyyan edilir:

Mdyz=M1-Mo
My j=Mo-M3
burada:
my-metal 16vhanin ilkin ¢okisi,q
m;-tocriitbadon sonra metal 16vhonin ¢okisi, q
mg,, —16vha iizorinds ¢okmiis duzlarin miqdari,q
my, ; — korroziya naticosindo metal itkisinin miqdari,q
m; — tursu ilo yuyuldugdan sonra metal 16vhonin ¢akisi.q
Deemulqatorun duz ¢6kmasindon va korroziyadan qoruma dorocosi asagidaski
kimi miioyyan edilir:

o 1

KduFM -100%

Kkor= Mni __Omd -100%

Burada

m,’vo— m,' - metal 16vha iizorindo y1gilan duzun miqdaridir, q

m’ ,vo m, . -uygun olaraq reagentsiz vo reagentlo aparilan tocriibslords
metal itkisidir, q

Kauz vo Kyor.-duz ¢dkmasindan vo korroziyadan qoruma daracasidir.

Todqiqgatlar sado poliefir gotranlarin osasinda hazirlanmis /135 deemulqa-
torundan 100g/t vo 200q/t miqdarinda istifade olunmusdur.

Alinan noticoalor cadval 2-do verilmisdir.

32



Cadval 2
Deemulqatorun lay suyunda duz ¢6kma v korroziya
prosesloring tasirin naticolori

Reagentin | Tempe- Ldvhanin ¢okisi, q Lovhenin Qoruma tasiri, %
miqdari, % |ratur, °C Tacriibadon Yuyuldug- sahosi, Duz Korrozi-
ovval Sonra dan sonra 10° m’ ¢okmo- yadan
lorinden
Reagentsiz 70 23,2320 | 33,4122 19,6152 2,147 - -
70 22,6211 | 32,8368 19,1906 2,102 - -
Deemulqa- 70 24,1023 | 28,1421 22,4580 2,158 61,0 54,0
tor D35, 70 23,1741 | 26,9836 21,5782 2,145 63,0 55,0
0,01
Deemulqa- 70 22,8742 | 25,7315 21,4710 2,126 72,0 60,0
tor D35, 70 23,2739 | 25,9985 21,9370 2,122 73,2 62,1
0,02

Cadval 2-don goriindiiyli kimi, deemulgatorun tosiri noticosindon duz
cokmolorin vo korroziyanin intensivliyi azalir. Reagentin miqdar1 100qg/t-dan
200 g/t-a kimi artirlldigdan duz ¢okmosindon qoruma olavo olaraq 10-11%,
korroziyadan qoruma doracasi iso 5.0-8.0 yiiksalir.

Alman naticalor gostarir ki, islonmis /I35 deemulqatoru ilo deemulsasiya
prosesi zamani avadanliglarin duz ¢okmolori vo korroziyadan kifayot doracodo
qgorunmasi tamin olunacaqdir.

Noatico
“Bibiheybotneft” NQCi-don gétiiriilmiis lay suyunda /I35 deemulqatoru-
nun duz ¢okmasino vo korroziya tosiri todqiq olunmusdur. Gostorilmisdir ki,
reagentin tosirindon duz ¢okmolorin vo korroziyanin qarsisi uygun olaraq 61.0-
73.0% va 54.0-62.0% alinir.
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BJIUAHUE JEOMYJIBI'ATOPA HA TPOIECCHI COJIEOTJIOXKEHUA
M KOPPO3UM NPU IESMYJIbCAIIMM HE®TEN

3. AAMAMEJOB, T.II.MYCAEB, M.®.ACAJIOB, 5.K.KAPAI’KAEB
PE3IOME
B cratbe npuBeneHBI pe3yibTaThl UCCIENOBaHMS BIMSHUS AeaMmynbratopa /I35 Ha
IIPOLIECCHI COJEOTIOXKEHUST U Koppos3uu. Ilokazano, yto aesmyneratop 35 mposBiser 3a-
IIUTHOE IEWCTBUE OT CONEOTIIOKEHNH Ha 61-73%, a ot Koppo3nun-54,0-62.0%,
KioueBble cioBa: 1eaMybpraTop, KOppo3usl, COIEOTIOKEHNE
EFFECT OF DEMULSIFIER ON SCALING AND CORROSION PROCESSES
WITH DEMULSIFICATION OF OILS
E.AAMAMADOYV, T.P.MUSAYEV, M.F.ASADOV, B.G.GARAJAYEV
SUMMARY
The article presents the results of the investigation of the influence of the demulsifier
D35 on the scaling and corrosion processes. It is shown that, demulsifier D35 shows a
protective effect from scaling on 61-73%, and from corrosion-54.0-62.0%.

Keywords: demulsifier, corrosion, scaling
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LONKORAN-LERIK BOLGOSININ UCYARPAQ YONCA
(TRIFOLIUM L. S.L.) NOVLORININ TAKSONOMIYASI VO
YAYILMASI HAQDA YENi MOLUMATLAR

"E.M.QURBANOYV, “"K.A.MOMMODYAROVA
*Baki Dévlat Universiteti,” AMEA Genetik Ehtiyatlar Institutu
elshad_g@rambler.ru, kamila.suad@mail.ru

Moqalada ekspedisiya, herbari va adabiyyat malumatlarimin kritik tohlili naticosinda
Lonkaran-Lerik bélgasinds yayilan Ugyarpag yonca (Trifolium L. s.1.) néviorinin taksono-
miyast va yayimast hagda yeni malumatlar verilir. Bolgada yayilmasi géstarilon va statuslari
miiqayisali olan 4 nov (T. topczibashovii Chalilov, T. zardabii Chalilov, T. bonannii C. Presl,
T. talyschense Chalilov) va yeni yayilma sahalori askar edilmis 8 nov (T. squamosum L., T. An-
gustifolium L., T. striatum L., T. phleoides Pourr., T. lappaceum L., T. arvense L., T. Glo-
meratum L., T. subterraneum L.) haqqinda malumat verilir.

Acar sozlar: paxlakimilor, igyarpaqli yonca, ndv, cins, status, areal.

Trifolium L. s.1. cinsinin Avrasiya vo Afrikanin, xiisuson Araliq denizi 6l-
kolorinin, miilayim isti vo subtropik dlkolorinds yayilan 255 novii vardir [6, 7,
16, 17, 18, 20, 22) Qafqaz florasinda 57 [9], SSRi-nin Avropa hissesinda (Sar-
qi Avropa)—40 [8], Giirciistanda-40 [10], Ermonistanda-30 [11] ndvii yayil-
misdir. Tiirkiya florasinda 94-102 név [21], iran florasinda-52 ndv [19] geydo
alinmisdir. Bozi novlori cirlasir vo ya adventiv haldada rast golinir.

“Azorbaycan florasi”asorinde [14] bu cinsin 43 ndvii haqgda molumat
verilir. Sonralar ©.Xslilov [15], Y.Roskov [12,13] vo digor botaniklor Azor-
baycandan daha bir nego iicyarpaq yonca ndvlorini agkar etmiglor. Son arasdir-
malara asason [1-5] respublika florasinda cinsin 50 ndviino rast golinir.

Cinsin ndvlorinin Azarbaycanin botaniki-cografi rayonlari {izro paylan-
masinin tohlili gostorir ki, on ¢ox ndvlo Lonkoran-Lerik bolgosi (Talis florasi)
tomsil olunur — 37-38 ndv vo ya respublikada yayilan iigyarpaq yonca ndvlo-
rinin 76%-1. Bu bolgados rast golinmoyon oksor ndvlor i1so Lotoidea seksiyasina
aiddirlar. Onlar Qafqazin daha yiiksok dag fitosenozlarina uygunlagsmalaridir.
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Material vo metodlar

Azorbaycan MEA Botanika vo Genetik Ehtiyatlar Institutlarmin vo Bak1
Dévlot Universitetinin Herbari fondlarinda (BAK, AGRI,BDU) saxlanilan vo
eloco do son illords toplanilmis Ugyarpaq yonca (Trifolium L.) cinsi iizro
ekspedisiya materiallar1 tonqidi tohlil edilmisdir. Isdo miiqayisali morfoloji,
sistematik, botaniki vo digor metodlardan istifade olunmusdur.

Naticalor vo onlarin miizakirasi

Asagida Lonkoran-Lerik bolgosinin  Trifolium L. cinsino aid novlarin
qisa konspekti verilir. Novlorin bolgods yayilmasit “Azorbaycan florasi”
asarinda gabul olunmus 4 botaniki-cografi rayonlar iizra verilmisdir:

1.Lonk. Mug. - Lonkoran -Mugan, 2.Lonk. dag. - Lonkoran dagligi,
3.Lank. ov. - Lonkoran ovaligi, 4. Diab. - Diabar (Zuvand)

Orazisindo ndviin yayilmasi yeni miioyyon edilmis rayon
gostarilir.

Trifolium L. s. 1.

Subgen 1. Trifolium L. s. str.

Sect. 1.Stenostoma Gibelli et Belli

1. T. canescens Willd. 1802 — Agimtil ii.y.

B. (birillik), VI-VII (gigoklomo-meyvovermo vaxti). Subalp vo alp
qursaqlari, bozon yuxart meso qursaginda, ¢omon, otlu yamaclarda yayilmasi
geyd olunur. Bolgads yayllmasi (BY): Bolgonin biitlin dag rayonlari. Yem vo
balveran bitkidir. Kulturaya kegirilmasi moslohat goriilon bitkilordondir.

Bu noviin Talisdan 1 név miixtalifliyi var. pilosum Chal. molumdur. Q1z-
yurdu, dag ¢omoni, 2000 m d.s.h. Tipik ndvdon kasaciq borusunun six tiikciiklii
olmasi ilo farglonir. Botanika Institutunun Herbari fondunda Qizyurdunda y13:1-
lan niisxo 7. canescens ndviing aid deyildir.

2. T. topczibashovii Chalilov - Topgubasov 1. y.

Lerik rayonu, Orand¢aydan tosvir olunub. BY: Lonk. dag. Tip vo auten-
tik olmagqla 6 herbari niisxosi molumdur. Tobiotdo axtarisi davam etdirilmoalidir,
areal1 daqiqlosdirilmalidir. Yem bitkisidir.

T. caucasicum néviinge yaxin olan bu noviin statusu doqiqlogsmo tolob edir.
Beynolxalq Bitki Malumat: monbalarindon osas sayilan IPNI-da (international
Plant Names Index) gqeyds alinmasa da, digor Beynolxalq Molumat bazasi olan
Tropicos-da gostarilmisdir. Tiikciiklorin formasi, yarpaqaltliginin, kasacigin 6l-
clilorino goro yaxin 7. caucasicum ndviindon forglonir.

3. T. caucasicum Tausch — Qafqaz ii.y.

C. V-VI (VII). Arandan orta dag qursagina godor. Kolluglar vo meso ta-
lalari, yamaclar, dash-¢inqilli yerlor, otlaq vo bigonok sahslori. BY: Diab.
(Orandcay), Lonk. dag. Seleksiyada istifado olunmas1 vo kulturaya kegirilmasi
maoslohat goriilon yem bitkilorindondir. 7. caucasicum Tausch Herbari fondun-
da Lerik (Sinabad) vo Yardimli (Perembel) orazilorindon toplanilan niisxolori
saxlanilir. Bir ne¢o nov miixtolifliyi vardir. Onlardan ikisi Talisdan tosvir
edilib: var. parviflorum Chal. (Lerik, Orand¢ay, meso sahasi, xirda ¢igoklori ilo

(I3 31

isarasi ilo
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forqlonir); var. pedunculatum Chal. (Yardimli, mego sahosi, bascigin daha uzun
ayaqciga malik olmasi ilo segilir).

4. T. squamosum L. (T. maritimum Huds.) — Pulcuqgvari i.y.

B. V-VI. Ovalig. Comonlik. BY: Lonk. ov. (Sara adasi).

Xirdaolgiili (10-40 sm hiindiirliikkdo) bitkidir. Tobiotdo axtaris1 davam et-
dirilmasi vo “Azarbaycan Respublikasi Qirmizi kitab1’nin ndvbati nosrine daxil
edilmosi tovsiyo edilir.

5.T. echinatum Bieb. — Iynali ii.y.

B. V-VI (VII). Arandan asag1 dag qursagina qodor. Comonlik, riitubatli
yerlar, kanal vo yol konarlari, ¢ay sahili, otlu, kollu yamaclar. BY: Lonk. ov.
Lonkoran otrafi, cay okini sahasindon toplanilib. Orta doracali ohomiyyatli yem
bitkisidir.

6. T. angustifolium L. — Ensizyarpaq i. y.

B. V-VI. Arandan orta dag qursagina qodor. Quraq ¢omonlar, kolluglar
vo meso konarlarin. BY: Lonk. dag., Lank. ov. 2017-ci ildo ekspedisiya zamani
Talisdan 2 populyasiyasi askar edilmisdir: Masall1 rayonu, Isti su istirahat mor-
kozinin yaxinligi, paxlali-taxilli otlaq sahosi. N 39°00. 893', E 048°37. 041', H
68 m.; Colilabad rayonu, Zohmaotabad qasabasi, miixtolif otlu ¢omon bitkiliyi.
N 39°14. 954', E 048°27. 420', H 508 m. Araliq donizi areal tiplidir. Yem vo
balveran bitkidir. Kulturaya kegirilmasi tovsiya edilon bitkilordondir.

Sect. 2. Prosbatostoma Gibelli et Belli

7. T. striatum L.— Tilli ii.y.

B. IV-VI. Orta dag qursagina qgodor. Otlu, ¢inqilli yamaclar, ¢inqilliglar,
meso -comanlik vo mesalik. BY: Lonk. dag., Lank. ov. 2017-ci ilds ekspedisiya
zamani Taligdan 2 populyasiyast askar edilmisdir: Lerik rayonu, Sovu kondi,
miixtalif otlu bigonak sahasi. N 38°72. 853", E 48°70. 012', H 133 m.; Lerik ra-
yonu, Congomiran kondi, subalp ¢omaonliyi, taxilli paxlali fitosenoz. N 38°76.
319, E 048°42. 119", H 1070 m. Yem va balveron bitkidir. Bir ne¢o novmiixto-
lifliklori molumdur: var. incanum (Presl) Aschers. et Graebn.; var. genuinum
Lange.

8. T. scabrum L. — Kolokotir i.y.

B. IV-V (VI). Arandan asagi, bozon orta dag qursagina qador. Qumlu,
cinqullt vo quru-gilli yamaclar, gomonlik. BY: Lonk. dag., Lonk. ov. Lonkoran
rayonu orazisindon — Lonkorangay konari vo doniz kenari, qumluglardan vo
Colilabad rayonu Zohmotabad kondi, otlaq yerindon toplanilib.

9. T. phleoides Pourr. — Tarla ii.y.

B. V(VD)-VI(VII). Arandan orta dag qursagina qodor. Comanlik, kollar
arast. BY: Diab., Lonk. dag. 2017-ci ildo ekspedisiya zamani Taligdan asagi-
daki populyasiyasi askar edilmisdir: Lonkoran rayonu, Palmalif otelino gedon
yolun sag torofi, ¢inqilli miixtalif otlug. Bu niimuns algagboylu olub, 6l¢ii-
lorinin ¢ox xirda olmasi ilo forglonir. Yem vo balveron bitkidir.

10. 7. incarnatum L. — Morugu 1i.y.
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B. V — VI. Ovaliq, sucaq yerlordos, okin arasi, yol konari. BY: Lonk. ov.
Bir ¢ox xarici 6lkalorde yem bitkisi kimi becarilir. Lonkoran qrupu rayonlarinin
nomli torpaglarinda bu noviin kulturaya kecirilmosi moslohot goriilmiisdiir.
Balveran bitkidir.

Azorbaycanda adventiv bitki hesab edilon bu noviin Lonkoran orazisin-
don 1937, 1938-ci illorde toplanan iki herbarisi var. Tabiotdo axtarist davam
etdirilmalidir.

Sect 3.Trichostoma Bobr.

11. T. medium L. — Orta ii. y.

Typus: Avropadan tosvir olunub (England) “Hb. Linn. 930/27, photo™.

C. V(VD — VII(VIII). Yuxar dag qursagina qodor. Comonlik, kollararasi,
meso talalar1 arasi. BY: ©dobiyyatda (b6lgonin biitiin rayonlarinda) yayilmasi
gostarilso do Herbari fondlarinda (BAK, AGRI) onun bir ne¢o niisxosina rast
golinmigdir: Lerik otrafi, Lerik¢ay; Orandgay; Yardimli, Perembel. 2017-ci ildo
Lerik otrafinda apardigimiz axtariglar zamani da bu nov agkar edilmomisdir.
Qiymatli yem bitkisidir. Genis kulturaya kegirilmaosi tovsiya olunur. Boylik vo
K¢ik Qafgazin bozi rayonlarinda tomiz congolliklor omolo gatirir. Cox polimorf
novdiir. On ¢ox rast golon novmiixtoliflyi bunlardir:var. troitzkyi A.Grossh.;
var. genium Rouy et Fouc.; var achundovii Chalil, Bundan basqa ©. Xalilov
Taligdan bir nego ndvmiixtolifliyi vo forma tosvir edib: f. Eriocalycinum
(Hausskn.) Chal. (Yardimli, Lerik); f. multinervium Chal. (Yardiml); var.
pubescens Chal. (Lerik); var. pilosum Chal. (Lerik)

12.T. grossheimii Chalilov — Qrossheym {i.y.

C. VII-VIIIL Yuxant dag qursagina qodor. Comonlik, kollararasi, meso
talalar1 aras1.BY: Lonk. ov. Endem vo nadir bitkidir.

T. medium ndviing yaxindir, ondan kasaciq disciklorinin kasacigin boru-
sundan uzun olmasi, yarpaqgaltliginin vo tacin 6lgiilori ilo forglonir.

13. T. pratense L. — Coman 1. y.

C. V-VIIL. Arandan subalp dag qursagina qodor. Comonlik, dagl yamac-
lar, dag mesolori, meso konarlari, talalar, baglar, ¢ay dasliqlari. BY: Bolgonin
biitlin rayonlarinda yayilmisdir. Yaxs1 yem bitkisidir. Torkibi vitaminlorlo vo
ziilallarla zongindir. Dorman bitkisi kimi faydalidir. Xiisuson onun ¢igoklorin-
don asma, padaqra vo xorgong xostoliyinin miialicosindo istifado olunur. Moh-
suldar qymaotli yem bitkisi kimi, xlisuson dagliq rayonlarda becorilmasi tovsiyo
olunur.

14. T. lenkoranicum (Grossh.) Roskov (7. zardabii Chalilov; T. Pra-
tense L. var. lenkoranicum Grossh.) — Lonkoran ii. y.

C. VI(VII) — VII(VII). Orta dag qursaginda. Meso vo ¢omon. BY:Lonk.
dag.

T. pratense var. lenkoranicum Grossh. eyni zamanda iki miiallif toro-
findon miistoqil ndv statusuna qaldirilmisdir. ©. Xalilov [15] Dagliq Qarabag
populyasiyast osasinda 7. zardabii Chalilov ndviinii, bir qodor sonra iso Y.
Roskov [13] bu ndvmiixtalifliyinin Lonkoran populyasiyasi osasinda 7. Lenko-
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ranicum (Grossh.) Roskov miioyyan etmisdir. Lakin sonuncu miisllif Xalilovun
isino istinad etmadon elo homin ndvmiixtolifliyi osasinda bu ndvii tosvir
etmisdir. 7. zardabii Chalilov Beynolxalq Molumat Bazasinda gostorilmir. La-
kin bu masalo alava dogiglosma tolab edir.

15. T. diffusum Ehrh. — Saxali ii. y.

B. VI-VIL Orta dag qursagina qador. Comonlik, ¢ay dashqlari, ¢aylarin,
arxlarin konar1. BY: Lonk. dag., Lonk. ov. Yem bitkisidir. Torpagin miinbitli-
yino az talobkar bitki kimi seleksiya isinda istifads oluna biler.

T. hirtum ndviino yaxindir. Ondan yarpaqgciglarinin yuxari hissosindo
oyuga malik olmamasi, kasacigin qilli tiikcliklii olmas1 (7. hirtum-da boz tiik-
clikliidiir) ilo forglonir. Talisdan bir ndvmixtoalifliyi molumdur; var. Longiflo-
rum Chal. (Lerik, Orandgay), tac kasacigin disciklorindon uzundur.

Sect 4. Hiantia Bobr.

16.+ T. alexandrium L. — Aleksandr ii. y. vo ya Misir ii.y.

B. VI-VII. No6viin mongoyi tam molum deyildir. BY: Lonk.ov. Azaorbay-
canda 30-cu illorde Lonkoran ovaligi orazilorinds yem bitkisi kimi okilib
sinaqdan kegirilmisdir. AMEA Botanika Institutunun Herbari fondunda onun
Lonkorandan toplanilmis 1 niisxosi saxlanilir (L. Prilipko, 16. 07. 1937).

17. T. hirtum All. — Sorttiikciiklii . y.

B. V-VI Yuxar dag qursagina godar. Otlu va ¢inqilli yamaclar, kollar-
dan ibarat congolliklor, ¢inqilli yerlor, meso konari, yol konari, quraq yamaclar.
BY: Lonk. dag., Diab. Lerik otrafindan toplanilan herbari niisxasi molumdur.
2017-ci ildo Masall1 rayonu, Istisu istirahot morkozinin yaxmhgi, paxlali-taxil
otlag sahasindan toplanilib. N 39°00. 893', E 048°37. 041', H 68 m. Yem
bitkisidir.

18. T. lappaceum L. — Pitraq ii.y.

B. V-VI. Aran vo asag1 dag qursagi. Kolluglararasi, ¢omonlik vo gilli,
dash yerlor, quru yamaclar, okin arasi, mesolik. BY: *Lonk. dag. (Mamali),
Lonk. Mug., Lonk. ov. 2017-ci ildo ekspedisiya zamani Talisdan 3 popul-
yasiyasi agkar edilmisdir: Colilabad rayonu, Soltankond kondi, yol konari,
cmqulll yerlor. N 39°91. 6', E 48°16. 21', H 536 m; Masalli rayonu, Istisu
istirahat morkozinin yaxinligi, paxlali-taxilli otlaq sahasi. N 39°00. 893', E
048°37. 041', H 68 m.; Colilabad rayonu, Zohmotabad qosobasi, miixtalif otlu
comon bitkiliyi. N 39°14. 954', E 048°27. 420", H 508 m. Yem bitkisidir.

19. T. issajevii Chalilov — Isayev ii.y.

B. V - 7. Ovalig. Cighi qumluglarda. BY: Lonk. ov. Miallif torofindon
toplanilmis (autentic) bir nego herbari niisxosindon malumdur. Yem bitkisidir.

T. lappaceum ndvino yaxindir. Ondan bascigin oval (7. lappaceum-da
sarvari-oval), tacin (kasaciq disciklorindon uzundur, 7. lappaceum-da qisadir)
va kasaciq borusunun uzun tiikciiklii olmasi (7. lappaceum-da ¢ilpaq) slamot-
lori ilo secilir. Bundan basqga, saplaq enino kasikdo -10, 7. lappaceum-da iso 9
otiiriicti topalidir. Noviin olave biomorfoloji tadqiqata ehtiyaci vardir.

20. T. arvense L. — Col ii.y.
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B. V(VII) — VI(VIII). Arandan yuxar1 dag qursagina qodor. Quraq otlu
yamaclar, kolluqlar, daslt yerlor, meso talalari, iri dasliqlar arasi.BY: Demok
olar ki, bolgonin biitlin rayonlarinda. Yem vo balveran bitkidir. Quraqliga da-
vaml bitki kimi seleksiya isinds istifade olunur.

Azorbaycanda vo o ciimlodon Taligda 3 névmiixtolifliyi molumdur: var.
agrestinum (Jord.) Rouy et Fouc.; var. sabuletorum (Jord.) Rouy et Fouc.; var.
longisetum Boiss.

Sect. 5. Lotoidea Grantz. (=genus Amoria C. Presl; subgen Amoria (C.
Presl) Hossain, sect. Amoria (C. Presl) Lojac).

21.T. hybridum L. — Cohray1 ii. y.

C. V-IX. Orta vo yuxar1 dag qursaqlari. Comanlor, kollar, ¢ay konari,
dasli vo ¢inqilli yerlar, taxilli-bozqirligin asas komponentidir. BY: Diab., Lonk.
dag. Yaxs1 yem vo balveran bitkidir. Orta vo yuxar1 dag qursaqlarinin ot duru-
munun keyfiyyetini yaxsilagdirmaq, otlaq vo biganaklorin mohsuldarligin1 yax-
silasdirmaq {igiin istifado oluna bilor.

22.T. repens L. — Ag ii.y.

C. V (VII) — VII (VIII). Arandan yuxar1 dag qursagina godor. Riitubatli
comonlor, ¢okoklor, arxlarin, ¢aylarin konarlari, ¢aydasliglari. BY: Bolgonin,
demok olar ki, biitiin rayonlarinda. Yaxs1 otlag vo yem bitkisidir. Bir ne¢o sortu
molumdur. Torkibinds ¢oxlu ziilal var. Eroziyaya ugramis torpaqlarin ot or-
tiiylinli barpa etmok ii¢iin bu bitkidon istifads edilir. Asagidaki ndvmiixtolifliyi
molumdur: var. genuinum Aschers. et Graebn.

Cinsin Azorbaycanda on genis yayilmis ndvlorindondir. Onun morfo-
bioloji doyiskonliyinin populyasiya soviyyasinds dyronilmosino ehtiyac vardir.

Sect. 6. Micrantheum (C. Presl) Gib. et Belli

23. T. retusum L. (T. parviflorum Ehrh.) - Kiityarpaq ii.y.

B. V-VI. Arandan asag1 dag qursagina godor. Riitubatli comanlik, ¢ay sa-
hili. BY: Lonk. ov. Yem bitkisidir. Seleksiya {i¢iin yaxs1 material hesab edilir.

24. T. glomeratum L. — Topa ii.y.

B. V-VI. Ovaliq. Danizkanar riitubatli yerlor. BY: Lonk. Mug., Lonk.
ov. (Qamusevan, Girdali, Lonkoran, Sutamordov). 2017-ci ildo ekspedisiya
zamani Taligdan asagidaki populyasiyasi askar edilmisdir: Lonksran rayonu,
Xanbulangay su doryacasi, palid-volos-domiragac mesosindo tala yerlor. N
38°66. 570, E 48°77. 493", H 114 m. Yem bitkisidir.

25. T. suffocatum L. — Six ii.y.

B. V-VI. Ovaliq. Riitubatli deniz qumluglari. BY: Lonk. ov. Yem bit-
kisidir.

Sect. 7. Vesicastrum Ser. (sect. Mistyllus (C. Presl) Godr. (Subgenus
Mistyllus (C. Presl) Hossain).

26.T. spumosum L. — Kopiiklii . y.

B. V-VI. Ovaliq. Comanlik, yol konari, ¢ay sahili, ¢cinqilli dagh yerlordo,
gilli shangli yerlar, ¢ala-gomon fitosenozu. BY: Lonk. Mug., Lonk. ov. 1907-
1935-ci illordo Lonkoran (Agsaqlar kondi), Bilosuvar (okin sahosi), Solyan ra-
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yonlarindan toplanilib. Sonuncu olaraq 1978-ci ildo Lonkoran, Qizilagac qoru-
gu sahasindon y181lib. Seyrok halda rast golinir. Populyasiyalarinin daqiqlos-
dirilmasino ehtiyac vardir. Yem ohomiyyotli bitkidir.

Subgen. II. Chronosemium ( Ser.) Peterm. (Gen. Chrysaspis Desv.)

Sect.Chronosemium Ser.

27. T. grandiflorum Schreb. (T. speciosum Willd.; Chrysaspis grandiflo-
ra (Schreb.) Hendrych) — Iriyarpaq ii.y.

B. V-VIL Yuxarn dag qursagi. Mesolik, yol konari, qaya catlari, kdlgali
yerlor. BY: Lonk. dag. (Lerik, Tong dorasi, Pirembel), Diab. A. Qrossheym [9]
bu noviin Lerik, Tonq dorasi vo Perembeldon toplanildigini geyd edir. ©.
Xolilov [15] bu ndviin onun torafindon 10. VII. 1961-ci ildo Yardimlinin De-
man postundan, mesodon, kolgali yerdon topladigini qeyd edir (BAK). O név
daxilindo 2 yeni forma tosvir edib: f. eriocalycinum Chal. vo f. multiflorum
Chal. Birinci forma Lerikin Orandgay orazisindon (meso talas1) yigilib, tipik
novdon kasaciq borusunun tiikciiklii, ¢igok qrupunun ayaqcigimin sixilmis
tiikciiklii olmasi ilo forglonir. Ikinci forma da homin orazidon yigilib, cigok
grupunun (bascigin) ¢oxcicokli olmasi ilo segilir. Yem vo balveron bitkidir.

28. T. aureum Pollich (T. strepens Crantz; Chrysaspis aurea (Poll.)
Greene) — Quzili ii.y.

B. vo ya ikiillik. V-VII. Yuxar1 dag qursagina qodor, bazon subalp
comonliyi. Meso, kolluglar, meso talalari, ¢ay sahili, taxilli fitosenozlar, ¢inqilli
yerlar, otlu yamac. BY: Lonk. dag. 2017-ci ilds ekspedisiya zamani Taligdan 3
populyasiyasi agkar edilmisdir: Calilabad rayonu, Zohmotabad gosobosi, miix-
tolif otlu comon bitkiliyi. N 39°14. 954", E 048°27. 420", H 508 m.; Lerik rayo-
nu, Sovu kondi, miixtalif otlu bigonok sahasi. N 38°72. 853', E 48°70. 012, H
133 m.; Masalli rayonu, Dagvont otelin hayati, paxlali-taxilli otlaq sahasi. N
39°00. 893", E 048°37. 041', H 68 m. Yem vo balveron bitkidir. Boya bitkisi
kimi (¢igoklori) do istifado oluna bilar.

29. T. campestre Schreb. (Chrysaspis campestris (Schreb.) Desv.) — Col
i.y.

B. V(VI) — VI(VII). Arandan yuxar1 dag qursagina qodor. Qumsal yerlor,
comonlik, kollug, mesa talalari. BY: B6lgonin oksar rayonlarinda genis yayilib.
Ekspedisiya zamani bir ne¢o yerdon (Masalli rayonu, Colilabad, Lonkoran, Le-
rik va s.) populyasiyalar1 agkar edilmisdir. Yem va balveran bitkidir. Quraqliga
davamli bitki kimi qis otlaglarinda kulturaya kegirilmosi maoslohot goriiliir.
Novmiixtalifliklori bunlardir: var. pseudoprocumbens (Gmel.) Asch. et Gr.;
var. genuinum Rouy et Fouc.; var. nanum (Ser.) Asch. et Gr.

30. T. sebastiani Savi ex Diar. — Sebastian ii.y.

B. V-VI. Orta dag qursagina godor. Meso talalari. BY: Lonk. dag.
(Mamali, Diizdimli, Lerik), Diab. (Q1z galas1). Az oshomiyyatli yem bitkisidir.

31. T. micranthum Viv. — Xirdagicok ii.y.
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B. V-VI. Ovaliq (n6viin yuxar1 dag qursagindan - Diabardan toplanilan
niisxosi askar edilmigdir - BAK). Riitubatli qumsal yerlor, ¢ay sahili, daslar
arast. BY: Lonk. ov. Az chomiyyatli yem bitkisidir.

Subgen. III. Galearia (C. Presl) Hossain

Sect.Galearia (C. Presl) Godr. (sect. fragifera Koch)

32.T. fragiferum L. (Trifolium bonannii C. Presl; T. neglectum C. A.
Mey.) — Ciyaloyobonzor ii.y.

C. V-VL. Orta dag qursagina qodor. Riitubotli soran ¢omonliklor, cay
sahili, dasli, ¢inqilli yamaclar, okin arasi. BY: Bolgonin, demok olar ki, biitiin
rayonlarinda. Duza davamli, torkibindo c¢oxlu ziilal, yag vo digor bioloji foal
maddolor olan qiymotli yem bitkidir. Bal veron bitki kimi do taninir.
Respublikamizin yarimsshra rayonlarinda yem bitkisi kimi becarils bilor.

33.T. tumens Steven ex M. Bieb. — Siskin ii.y.

C. IV(V) — VI(VII). Orta dag qursagina qodor. Meso ¢comoanlarindo, dora-
lorda, kanal otrafi, bozon alaq bitkilori arasinda. BY: Demaok olar ki, bolgonin
biitiin rayonlarinda. Toarkibinds ziilalin miqdar ytliksokdir, qiymatli yem bitki-
sidir. Yem bitkisi kimi kulturaya kegirila bilor.

34.T. talyschense Chalilov — Talis ii.y.

C. V(VI) — VI(VII). Orta vo yuxar1 dag qursaqlari. Mesali, dasl, otlu
yamaclar, ¢ala ¢omen bitkiliyi, kiracli torpaqlar, taxil fitosenozu, okin yeri, cay
sahili. BY: Lonk.dag., Diab. Coxlu yasil kiitlo vo toxum veron yem bitkisi
hesab edilir.

Baxilan herbari materiallar1 arasinda bu noviin “Azorbaycan florasinda”
[14] geyd olunmayan daha 2 botaniki-cografi rayonda yayilmasi agkar edil-
migdir: Lonk.ov; KQ (con.).

Bu néviin miistoqilliyi oalave todqiqat tolob edir. Trifolium cinsinin mo-
nografi M. Zohary [21] onu ndvmiixtolifliyi statusunda 7. tumens var.talys-
chense (Khalilov) Zoh. kimi vermisdir. Boazi miialliflor onu 7. tumens-in si-
nonimi hesab edir.

Bizim tabiatde apardigimiz miisahidslor vo toplanilan herbari materialla-
rinin 7. tumens novi ilo miigayisali tohlili hagigoton bu 2 ndviin morfoloji xii-
susiyyatlorinin yaxin olmasini, onlarin az forqli slamatloro (esason, talyschen-
se-nin daha inkisafli olub, ¢ox yasil kiitloyo malik olmas1 va s.) malik olmasini
gostorir. Galocok tadqgiqatlar bu noviin Talis ekotipi olmasi fikrino gatira bilor.

35.T. resupinatum L. — Sabdar

B. IV(V) — V(VI). Orta dag qursagina qodor. Comonlords, ¢ay konar-
larinda vo kolluglarda. BY: Lonk. Mug., Lonk. dag., Lonk. ov. Yiiksok qidal
yem bitkilori qrupuna daxildir. Taligda daha genis yayilan var. genuinum Rouy
et Fouc. novmiixtolifliyi ilo yanas1 bu bolgados, riitubatli yerlords hiindiir boylu
(40-60 sm) var. majus Boiss. (=T. suaveolens Willd.) populyasiyalarina da rast
golinir.
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Yuxarida geyd olunan sonuncu névmiixtalifliyi bazi monbolordo miistaqil
nov statusunda (7. suaveolens Willd.) verilir vo Lonkeran rayonu orazisinda
genis yayilmigdir. Lakin bu olavo todqiqat tolob edir.

36.T. tomentosum L. — Kecotiik ii.y.

B. V-VI. Ovaliq, osason doniz konarindaki qumluglarda vo nomli
yerlorda. BY: Lonk.ov. (Qamusevan, Lonkoran, Vel). Yem bitkisidir, lakin
boyu ¢ox al¢aq olduguna goro (10-20 sm) genis tosorriifat ohomiyyatino malik
deyildir.

Subgen. IV. Calycomorphum (C. Presl) Peter

Sect.Calycomorphum (C. Presl) Griseb.

37.T. subterraneum L. (Calycomorphum subterraneum (L.) Presl) —
Yerayatiq u.y.

B. IV(V) — V(VI). Arandan orta dag qursagina qodor. Kolluglar, ¢omalik,
cay sahili, okin sahasi, doniz sahili orazilor. BY: Lonk. Mug., Lonk. dag., Lonk.
ov. Yem va balveron bitkidir.

Basciq ¢igok qrupu yarpaqlarin qoltugunda yerlosir, nazik, tiikciikli
ayaqciqhidir; ¢igoklori azsaylidir, ¢igokaltligsizdir; tact solgun ¢ohrayi ronglidir,
cicokloma dovriinlin sonunda geriya dogru qatlanir vo bascigin ayaqcigina
sixilir; sarsokilli bagciq meyvo omalogalma vaxti torpaga dogru oyilir vo oraya
daxil olur; birtoxumlu, paxlasi yerin, torpagin altinda amola golir. 2017-ci ilin
may ayinda Colilabad vo Bilosuvar rayonlarina edilon ekspedisiya zamani onun
Bilosuvar otrafindan, Coalilabadin Toklo vo Zohmatabad kobdlorindon herbari-
lori toplanilmis, bioekoloji xiisusiyyatlori dyronilmisdir.
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HOBBIE JAHHBIE O TAKCOHOMMUMHU U PACITPOCTPAHEHHUHU KJIEBEPOB
(TRIFOLIUM L.) IEHKOPAHB —JIEPUKCKOI'O PETHOHA

3.M.KYPBAHOB, KAMAMME/JIbAPOBA
PE3IOME

B cratbe mpuBOISTCS HOBBIE JaHHBIE O TAKCOHOMUHM M PAaCHpPOCTPAHEHUH KIIEBEPOB
(Trifolium L. s.1.) JlenkopaHb — JIEpUKCKOT'O pernoHa. ABTOPHI BHICKA3bIBAIOT CBOM CYXKIACHUS
0 cTaTycax TaKuX KpUTHUECKHUX BUIOB, Kak T. topczibashovii Chalilov, T. zardabii Chalilov, T.
bonannii C. Presl, T. talyschense Chalilov. Kpome Toro, o0Hapy>keHbI HOBbIE MECTOHOXOXKJIE-
wus 8 BunoB (7. squamosum L., T. angustifolium L., T. striatum L., T. phleoides Pourr., T.
lappaceum L., T. arvense L., T. glomeratum L., T. subterraneum L.) 1ast 3TOT0 perHoOHa.

KaioueBnie cioBa: 6000BbI€, KI€BEp, BH, POJ, CTaTyc, apeal.

NEW INFORMATION ABOUT THE TAXONOMY AND DISTRIBUTION OF
TREFOIL SPECIES (TRIFOLIUM L. S.1.) FROM THE LENKARAN-LERIK REGION

E.M.GURBANOV, K.AAMAMMADYAROVA
SUMMARY

This paper presents the new information about the taxonomy and distribution of Trefoil
species (Trifolium L. s.1.) from the Lenkaran-Lerik region based on the critical review of the
data obtained from expedition, herbarium and literature materials. Information about the
known distributed 4 species and their comparative status, (7. fopczibashovii Chalilov, T.
zardabii Chalilov, T. bonannii C. Presl, T. talyschense Chalilov.) along with the newly
identified areas of occurrence for 8 species (7. squamosum L., T. angustifolium L., T. striatum
L., T. phleoides Pourr., T. lappaceum L., T. arvense L., T. glomeratum L., T. subterraneum L.)
was given.

Key words: pea, trefoil, species, genus, status, area
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OKSIiGEN CATISMAZLIGI (HiPOKSiYA) SORAITINDO
DAVRANISIN TOCRUBI OYRONILMOSI MOSOLOLORI
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Mbagalada hipoksiya probleminin ¢ox miihiim va aktual aspekti insan va heyvanlarin
davrams formalarina hipoksiyanin tasirinin eksperimental tadqiqi masalalari miizakizo olunur.
Xiisusi olaraq qeyd edilir ki, bu istigamatda aparilan tadqigatlarda sistem yanasma, yeni
metodiki islonmalor va nazari iimumilagdirmalor genis yer almaldwr. Géstarilir ki, hayat iiciin
tahliikali hipoksiyanin boyiiyan orqanizmin davranig reaksiyalarina tasiri va bu saraitds onun
adaptiv qabiliyyati masalalari da hamisa giindamda durmalidir.

Acar sozlar: hipoksiya, bdyiiyon orqanizm, sistem yanasma, davranig, adaptasiya

Insan vo heyvanlarin davranisi hagqinda miiasir tolim biologiyanin bir sira
saholorinin (fiziologiya, zoologiya, etologiya, ekologiya va s.) ¢or¢ivasindon ¢i-
xaran, homginin psixologiya, pedaqoqika, sosiologiya kimi humanitar elmlarin
do maraq dairasindadir. Bu tolim tobii, sosial vo eksperimental soraitlordo dav-
ranisin formalari, onlarin spesifik xiisusiyyatlori vo mexanizmlori, orqanizmin
hoyatinda oynadig rolu barasindo zongin bilgilor togdim edir.

Molum davranis formalar1 arasinda anadangslmo (instinktiv), qazanilma,
horaki, gida, cinsi, emosional-motivasion, koqnitiv vo adaptiv davranis nisbo-
ton yaxsi Oyronilmisdir. Mdvcud tosovviirlora goro, hotta miirokkob davranis
formalar1 yasdan, yasayis soraitinin toloblori vo tasirlorindon, qazanilan tocrii-
badon vo digar faktorlardan asili olaraq az-¢ox goriinen vo dayaniql doyisik-
likloro moruz qala bilor (Cynakos K.B., 1971; Cnonum A.[l., 1976; lllenepn
I'., 1987; baes K.B., 1991 vo basqalari). Bozi davranis formalar1 orqanizmin
ekstremal goaitlordon ¢ixmasinda miistosna shomiyyot kosb edir.

Orqganizmin sag qalmasi vo hoyat foaliyysti {iglin normal tonoffiis, yoni
udulan havada oksigenin kifayot qodor olmasi ¢ox vacibdir. Tonoffiis zamani
oksigen catismazlig1 (hipoksik hipoksiya) orqanizmi mshva apara bilon an toh-
liikali tobii faktorlardan biri hesab olunur. Hipoksiya vo onun canli orqanizmo
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neqativ tosirlori hagqinda kecon osrin ortalarindan bu giino qodor ¢oxsayli
faktlar agkara ¢ixarilib, miithiim elmi tosovviirlor formalasib, amma hipoksiya
problemi aktual olaraq qalmaqgdadir.

Aparilmis todgiqatlar naticesindo molum olub ki, hom biokimyavi-fizio-
loji, ham do kliniki baximindan hipoksiya, xiisuson do onun agir vo xroniki for-
malar1 genis tosir spektra malik patogen faktordur. Hesab edilir ki, hipoksiya
organizmdo genetik, molekulyar va hiiceyro soviyyasindon tutmus davranis so-
viyyasina qgodar biitiin metabolik vo funksional vasilolora destruktiv tosir gos-
toro bilor. (Mankun B.b., 'mnmenmeticrep E.b., 1987; Gridle J.M., Patchiol
P.J., 1998; Michels C., 2004; Copoxo C.U., bBypsix 3.M., 2004; Mo F.M., Bal-
lard H., 2006 vo b.).

Hipoksiya ilo oslagadar son illordeki fundamental todgiqatlarda bir neco
miithiim aspekt nozors ¢arpir. On doyorli eksperimental arasdirmalar fermentlor,
neyromediatorlar, hormonlar, neyronal reaksiyalar vo adaptiv mexanizmlor
lizro aparilibdir. Burada xiisusi olaraq geyd etmok lazimdir ki, organizmin
biitiin orqan va sistemlari arasinda hipoksiyaya yliksak hosasligi ilo secilon bas
beyin, morkozi sinir sistemidir. Bir sira periferik posthipoksik effektlor, o clim-
lodon davranis pozuntulari, hipoksiya zamani beynin funksiyalarinda vo
tonzimloyici mexanizlorindo yaranan doyisikliklor ilo six baghdir.

Hipoksiya probleminds fizioloji, biokimyavi vo kliniki ndqteyi-nozorlor-
don ¢ox vacib iki mosalo hazirda todqgiqatcilarin digget morkozindadir. Birinci
mosalo botndaxili embrional inkisaf zamani hipoksiya (prenatal hipoksiya),
ikinci mosalo, yenidogulmuslarda vo cinsi yetkinlik (pubertat) yasina ¢atma-
mislarda hipoksiya (erken postnatal hipoksiya) hesab olunur. Bu aspektlorda
hom bizdo, hom do xaricdo ¢oxsayli eksperimentlor vo kliniki miiayinslor apa-
rilibdir, amma problematik toroflor do holo qalmaqdadir. Xiisuson do hipoksik
tosiro moruz qalan azyaglilarda davranis reaksiyalariin dyronilmosinds diqqgot
¢okon fundamental tadqiqatlar halo kifayot qodor deyil. Zonnimizcs, bu sahado
yeni elmi yanagsmalara, metodoloji vo metodik islonmoloro vo ugurlu eks-
perimental islors ehtiyac var.

Miisbot nailiyyot kimi bunu qeyd etmok lazimdir ki, insanda, eloco do eks-
perimental heyvanlarda yarana bilocok hipoksiya tiplori (vo ya formalar1) otraf-
I1 olaraq tosnif (klassifikasiya) olunub, onlarin tocriibado totbiqinin modifika-
siyalar1 vo posthipoksik effektlori ortaliga ¢ixartmaqdan 6trii miinasib test-mo-
dellords, homg¢inin az-¢ox miioyyonlogdirilib. Bu, olbatto, hipoksiyanin davra-
niga tosirinin tocriibi todqiqini daha diizglin qurmagq isini do xeyli stimullagdirir.

Son zamanlarda rus fiziologlarinin apardiqlar fizioloji todqiqatlarda sis-
tem yanasmalara, sistemdaxili va sistemlorarasi qarsiliqli miinasibotlorin dyra-
nilmosino boylik diggat yetirilir. Burada metodoloji vo nazori baza kimi vaxtilo
I[1.LK.Anoxun (1973) torofindon irali siiriilmiis funksional sistemlor nozoriyyasi
osas gotiiriiliir. Miibaligosiz, demok olar ki, davranisin dyronilmosi masalolo-
rindo funksional sistem yanagma prinsiplori vo metodlar1 boyiik ohomiyyot
kasb edir.
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Hipoksiya tizro apardigimiz silsilo tocriibi todqiqatlar azyash vo miixtolif
ndvloro maxsus laborator heyvanlarda horoki vo qida davranisinin dyronilme-
sino hoasr olunmusdur. Vo geyd etmok lazimdir ki, bu tocriibslordo funksional
sistem prinsipi vo yanasma asas kimi gotiiriilmiisdiir.

Molumdur ki, heyvan orqanizmi, homginin insan {iiglin horokatlilik, yerde-
yisma (lokomasiya) 6nciil hayati shamiyyati olan fizioloji funksiyalarindan biridir.
Heyvanda vo ya insanda biitiin lokomotor aktlar vo digor horoki foalliq formalar
morkoazi sinir sistemi (MSS) vo skelet- ozolo sistemi (SOS) funksional olaraq six
birlogdiron vahid bir miirokkob horoki sistem toskil edir ki, bunun coxsayl
maxsusi idarasedici va tonzimloyici mexanizmlori va icra aparatlart var (ILlenepn
I'., 1987; baes K.B. 1991 va bagqalar1). Bunu eynon qida davramisimin toskili,
morkoazi vo periferik mexanizmlori barasindo do demok olar. Bu davranis néviiniin
reallagmasinda, molum oldugu kimi, ali vegetativ sinir morkozlori (hipotalamus,
limbika vo s.), hozm orqanlari, onlarin xemo- vo mexanoreseptor mexanizmlori,
gida axtaris1 vo qida gobulu ilo olagodar icra edilon lokomasiyalar vo digor horoki
aktlar vahid vo miirokkob funksional sistem kimi formalasib vo foaliyyot gostorir.
Qida motivasiyasi iso on giiclii motivasiyalarindan biri hesab olunur (Anoxun
ILK., CynakoB K.B., 1971; Illyneiikuna K.B., 1971 borau ILK., 1980). Buradan
belo natico ¢ixarmaq olar ki, orqanizmdo genis tosir sfero malik olan hipoksiya,
formalari bu vo ya digor davranig aktlar1 hoyata kegiron vo davranis reaksiyalari ilo
olagasi olan biitiin morkozi vo periferik morfo-funksional vosilolor soviyyasindo
miioyyon neqativ effektlor dogura bilor.

Biz horaki vo qida davranis formalarini 1 vo 2 ayliq sicovullar vo dovsan-
larda 6yrondik. Eksperimental hipoksiya modellori kimi, nisbi miilayim hipok-
siya- barokamerada 85% azot vo 15% oksigen miihitindo 20 daq. tonoffiis vo
agir hipoksiya — 95% azot vo 5% oksigen miihitinds 4 giin arzinde giinds 20
dog. tonaffiis epizodlari totbiq edilmisdir.

Horoki davranist 0yronmok ii¢lin si¢ovullar mohdud su miihitindo (van-
nada) tizmo horokatloro, dovsanlar iso 45 dovro/doq suratlo firlanan tredbanda
qacis horokotlora tohrik edilmigdir. Qeyds alinan osas funksional gostaricilor
tizmo foallig1, got etdiyi masafo, sorf olunan vaxt, qagisin intensivliyi, qagma
miuddati, yorulma fazasinin baglandig1 an olubdur.

Qida davranisin1 6yronarkon si¢ovullar iiglin T-formali labirintdo mohdud
zaman (5 doqg.) orzindo qida axtarist vo yemlomo, dovsanlar {i¢iin iso vivari
soraitindo qofosdo verilmis vaxt miiddotindo yemlomo modellori totbiq edil-
misdir. Hor iki halda heyvanlar ovvolco 24 saat (sutka) orzinds ac saxladigdan
sonra hipoksiya moruz qoyulmusdur. Osas gostaricilor kimi labirintdo gida ax-
taris1 cohdlori vo yeyilon gidanin miqdart gqeyds alinmigdir. Bu eksperiment-
lorin tofsilatlarina varmadan miisahido etdiyimiz bozi miihiim faktlar hagqinda
0z miilahizalorimizi soylomak istordik.

Aparilmis todqigatlardan molum oldu ki, hatta nisboton yiingiil hipoksiya
heyvanda hom haroki faallig1, hom do qida axtaris1 vo qidalanma foallig1 zaif-
lado bilir. Bu, hipoksiyanin ilk saatlarinda vo 1 ayliq yasdaki heyvanlarda daha
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gabariq sokildo miisahido olunur. Hipoksiya zamani1 davranis reaksiyalarinin
ifadaliyi heyvanin néviindan vo hipoksiya ekspozisiyasindan sonra kegon miid-
dotdon do asilidir. Hipoksiyadan 5- 6 saat kegondon sonra horoki reaksiyalar vo
ya qida axtarigi reaksiyalart norma saviyyasine qayidir; bu nisboton yash (2
ayliq) heyvanlarda daha aydin biiruzo olunur. Agir vo xroniki hipoksiya hor iki
yasda davranig aktlarini daha koskin sokildo vo uzun miiddoto pozur. Qisamiid-
dotli (24 saatliq) fizioloji acliq qida davranisinda yaranan posthipoksik effekt-
larin siddetini azaldir, labirintds qidanin tez axtarib tapilmasini stimullasdirir.

Hipoksiyanin orqanizmo, onun miirokkob metabolik vo funksional sferino,
o climladon davraniga tasir mexanizmi (vo ya mexanizmlori) haqqinda miixtalif
fikirlor mévcuddur. Onlardan biri “mitoxondrial sok™ ilo bagh irali siiriilon to-
sovviirlordir (JIykesinoBa JI.JI. vo b., 1989). Coxdan molumdur ki, orqanizmds
molekulyar oksigenin (O,) osas funksiyasi hiiceyralordoki enerji substratlarinin
son mahsullara qodar oksidlasdirilmasidir. Bu proses har bir toxuma va orqanin
hiiceyrolorindo, onlarin mitoxondrilorinds, tonoffiis fermentlori torofindon ho-
yata kegirilir, oksidlogsmo-fosforlasma noticosindo hor bir hiiceyro vo iimumi-
likdos biitév orqanizm, ona lazim olan bioloji enerji-makroergik ATF birlogsmo-
lori sintez edir. Orqanizmdo gedon biitiin digor sintezlor, onun biitiin funksi-
yalar1 hiiceyralords hasil olan ATF —in miqdarindan asilidir. L.D.Lukyanova vo
digorlari hesab edir ki, orqanizmin hiiceyralorinds kaskin oksigen qitlig1 mito-
xindrial tonoffiis fermentlorinin dezaktivasiyasina sobob olur, ATF az sintez
olunur, bu iso bir ¢ox funksiyalara destruktiv tosir gostora bilir. O.P.Mistra,
M.Delhoriya (1999) va basqalar1 hipoksiyanin tosir mexanizmindo beyin ney-
ronlar1 vo onlarin sinaptik bloklar1 saviyyasinds neyrokimyavi vo neyrofizioloji
proseslordo, xiisusilo do neyromediator sistemlorinin aktivliyinds, signal 6tiir-
mo mexanizmlorin foaliyystinds yaranan pozuntularin miihiim rolunu qeyd
edirlor. Bu iso beynin foalliginin orqanizmin somatik vo visseral reaksiyalari-
nin, miixtolif davranig aktlarinin pozulmasina qodor genis diapazonda dayisik-
liklorls naticalons bilar.
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BOITPOCHI SKCIIEPUMEHTAJILHOT'O N3YYEHHUS ITOBE/IEHNS B
YCJIOBUSIX KUCJIOPOIHOM HEJJOCTATOYHOCTH (TUITOKCHM)

3. 1:x. MEXBAJIMEBA, A.I'. AJINEB
PE3IOME

B cratbe 00CYyKHaeTCs OYeHb BRXKHBIH U aKTyalbHbIA ACMEKT MPOOJIEMbI THIIOKCHU —
BOIMPOCHI 3KCIEPUMEHTAILHOTO W3YYEHHs BIHMSHUS THIOKCUU Ha TMOBEICHYECKHE AaKThI
opraHu3Ma 4YeloBeKa W IKUBOTHBIX. Oc000 TMOMYEPKHUBAETCS, YTO LIMPOKOE MECTO B
HCCIIeIOBAHUSAX MPOBOJMMBIX B 3TOM HAIMPABJICHUU TODKHBI 3aHHMATh CHCTEMHBIN MOJXO]I,
HOBBIC METOIMYECKHE DPa3pabOTKH M TEOPETHYCCKHE 0000mIcHHs. YKa3bIBaeTCs, YTO Ha
IMOBECTKE IHA TOJDKHBI OCTPO CTOATH BOIIPOCHI O BIIUSAHUU )KHSHCpra)KaIOHICﬁ THUIIOKCHUHU Ha
MOBE/ICHUECKHE PpEeaKIMU paCTYIIEro OpraHu3Ma M O CIOCOOHOCTSX €ro ajanTalud K
BO3JICHCTBUIO JAHHOTO (haKTopa.

KiarwueBble cjioBa: TUIIOKCHS, pacTyIIUH OpraHu3M, CUCTEMHBIN MOJXO/l, TOBEJEHUE,
aJanramus

ISSUES OF THE EXPERIMENTAL STUDY OF BEHAVIOR IN THE CONDITIONS
OF OXYGEN FAILURE (HYPOXIA)

E.JMEHBALIYEVA, A. HALIYEV
SUMMARY

The significant and actual aspects of the problem of hypoxia - issues of the
experimental study of the influence of hypoxia to the behavior of humans and animals are
discussed in this article. It is especially indicated that the key place should be given to the
systematic approach, new methodical developments and theoretical generalization in the
studies conducted in this direction, Moreover, the influence of hypoxia on the behavioral
reactions and its adaptive capacity in this condition should be kept in agenda.

Key words: hypoxia, growing body, systematic approach, behavior, adaptation.
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HEKOTOPBIE OCOBEHHOCTHU KOHIEHTPAIIMI
MHUKPO2JIEMEHTOB B HUZ KHEMEJIOBbBIX OTJIOXKEHUAX
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H3yuenue pacnpedenenuli KOHYeHMpayutl MUKpOIIEMEHMO8 68 HUICHEMEN0BLIX OM.I0-
JICEHUSIX BBIAGUILO, UIMO PESUOHATLHOU 2COXUMUYECKOU 0COOEHHOCMbIO HUNCHEMENOBbIX OMJIO-
ocenutl Lllexuncrkoeo pauiona s61semcs Gululeapkosble (OMHOCUMENLHO TUMOCPEPbL) KOH-
yenmpayuu Zn, V, oxoroxnapxoswvie Cu, Mn, nuocexnaprogvie — Co, Pb, Ni, Cr, Ti u npeumy-
WecmeeHHO KAMUOHOEHHbIU XUMUYeCKUull cocmas. Xapakmepusyromcs HUNCHeMen08ble Om-
JIOJICeHUsT MaKoice 0opamuvimu ceészamu Zn, Mn ¢ MHO2UMU U3YYUEHHBIMU MUKDOIIEMEHMAMU 6
OOHUX CYHAsIX CIMAMUCTIUYECKU O0CMOGEPHbIMU, 8 Opyeux — He docmuearowue 5 % ypogHs
sHauumocmu. Ilo cpasnenuio ¢ Kiapramu 0cad0yHblX NOPOO HUNCHEMENOBLLE OMIIONCEHUSL O~
JUYAIOMCST HUBKUMU KOHYESHMPAYUsmMu OOJIbUMUHCIMEA MUKDOIIEMEHMO8, 34 UCKIIOYeHUAM Zn,
Mn, konyenmpayuu KOmMopwvIX 8 HUNICHEMENLOBLIX OMILONCEHUSIX Gblulle.

KiroueBble ci10Ba: HIDKHEMEIIOBBIE OTIIOXKEHUS, 0cagodHbie mopoabl, KK, koaddumm-
€HTBI KOPPEIISAIIHI

HuxHemenoBbsle OTIIOKEHHUS MPEICTaBICHBI TEPPUTCHHBIMHU, KapOOHAT-
HBIMU U Ty(QOreHHbIMHU (arusMu. [ TaBHOW COCTaBHOW YacThiO TY(HOTECHHOTO
MaTepuana SBISIOTCS OOJIOMKH HW3BECTHSKA, OPraHUYECKHUE OCTATKH, 3€pHA
KBapla, KUCJIOro MIaruokias3a, KajJueBoro mojaeBoro mmoTa, Yeluyu XJopuTa u
MyckoBurta [ 1,2].

[TpuOMmKeHHO-KOJTMYECTBEHHBIN CIIEKTPATbHBIA aHAIN3 BBISBUJ B HUK-
HeKmapKoBbIX oTiokeHusx 100 % Bcrpeuaemocts Ti, Ni, Cu, B 80-87 % 00-
pa3uoB oOHapyxeHbl Pb, Co, V. Mapranen oonapysxeH B 91 %, xpom — B 74 %
npo6. OTHOCUTENBHO HU3KUM MpOoIeHTHOM (62,0) BCTpeuaeMOoCTH XapaKTepH-
3yercst MUHK (Tab:.1). [Ipy BeIUMCICHUN T€OXMMHYECKUX TTapaMeTPOB pacipe-
JEJICHUsT MUKPOSJIEMEHTOB M3 BBIOOPKU HMCKIIIOUEHBI yparaHHbBIE COJEPIKAHUS
men (30.0-107°%) u wmrka (200.0-10°%-2 mp., 300.0-107%). YcranosieHo,
yT0 pacnpenenenue conepxkanui Ti, V, Cr, Co, Ni, Cu, Zn noguyuHeHbI HOP-
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MaiapHON GyHKIMHM, Mn, Pb — norHopmansHoi. BeIsiBIeHHBIE cpeHue coaep-
JKaAHUST MHKPOIJIIEMEHTOB HAXOMSTCS B MHTEPBAJIC JOBEPUTEIbHBIX 3HAUCHUH,
YTO CBHJIETEILCTBYET O JOCTOBEPHOCTH TMOJYYCHHBIX JaHHBIX. [lo abGcomtoT-
HBIM BEJIIMYMHAM MAaKCHMAaJbHBIM COACPKAHMEM BBIJICISICTCS MapraHel, M-
HUMAaJIbHBIM — cBUHEI[. CYIIECTBEHHBIX OTJIMUMN B CPEAHUX COJIECPKAHUAX HU-
KeJisl, MeIU U XpoMa He oTMmeuaeTcsi. OJTHAKO MO YPOBHIO KOHIICHTpAIIUH OTHO-
CUTEIBHO JIUTOChEphl HAOIIOMAETCS Apyras KapTHUHA: BBIICISIOTCS TPYIIITBI
MHKPORJIEMEHTOB C BbIIIEKIapKoBeIMU (V, Zn), okonoknapkosbivu (Cu, Mn) u
HwkeknapkoBeiMu (Co, Pb, Ni, Cr, Ti) konnentpanusivu. Kak BugHo u3 puc.l,

Tabmuma 1
ITapameTpbl CTATHCTHYECKOI0 pacnpeae/ieHUs COAepPKaHUI
MHKPO3/JIEMEHTOB B HUKHEMEJIOBBIX 0T/10:keHusX IleknHcKoro paiiona
(N=23.0, x-107°%)

Onemen- | KK,, | B, % Pa3max 3akoH X Hosep. V,% | KK,
ThI KoJIebaHuii | pachp. HHTEPBAaJ
Ti 1.0 100.0 | 10.0-200.0 H 86.1 65-106.9
\ 1.4 87.0 H/06-30.0 H 10.4 6.9-13.8 71 2.1
Cr 1.2 74.0 H/06-10.0 H 4.4 3.5-54 60 1.7
Mn 0.67 91.0 H/06-500.0 JIH 96.9 | 95.8-183.7 - 0.19
Co 1.1 87.0 H/06-4.0 H 1.5 1.1-1.8 - 0.54
Ni 1.6 100.0 1.0-10.0 H 3.8 2.9-4.7 25 1.1
Cu 1.2 100.0 1.0-20.0 H 4.4 2.5-4.9 84 0.73
Zn 0.9 62.0 H/06-50.0 H 194 23.1-28.6 - 0.44
Pb 1.3 80 H/06-2.0 JH 1.1 0.9-1.3 60 0.8
Ry 0.92

K Kn

KOHLICHTPALINK MUKPOIJIEMEHTOB B 0Ca04- ;3 -
HBIX MOPOJIaX HEYKJIOHHO YMEHBIIAIOTCSA OT
makcumanbHOW Ni (1,6 KK;) k MmuauMans- 1,6 ]
Hoii — Mn (0.67 KK,). B HuKXHEMEIOBBIX ]
OTJIOKEHUSIX pacipeeieHue KOHIIEHTPauii
HOCHT THUJIO00pa3HbI XapakTep: MHHHU-
ManpHble KoHmeHTpammu (Ni, Pb, Cr, Ti,
Mn) uepenyrorcs MmakcumanbHbiMu (V, Cu,
Co, Zn). Ilpu 3TOM OCagOuHbIE MOPOABI Xa- (.8
PaKTEpU3yIOTCSI MAKCUMAIbHOW KOHIIEHTpA-
nuer Ni (1,6KK;), HIKHEKIapKOBBIE OTIIO-
xkenusa — Zn (2,3 KK;). B uenom Huxueme-
JIOBBIE OTJIO)KEHHUS O CPAaBHEHHUIO C KJap-
KOBBIMH OCaJOYHBIX MOPOMd XapakTepusy- 0,2
10TCsi 60ee HU3KUMHU KOHILIeHTparusamMu Ni, 0,1 o
V, Pb, Cu, Cr, Co, Ti (B 2,4-5,3 paza) npu Ni V. Pb CuCr Co Ti Zn Mn
3TOM HanboJsee CyIIeCTBEHHOE OTIMYHE Ha- .

Puc. 1. Knapku KOHLEHTpaluii MUKPOAJIEMEH-

bmonaercs B KOHLICHTpaluy TuTaHa. B TOB B 0CAIOYHBIX IOpojax (1) 1 HIKHEMETIOBBIX
orioxenusx lllexuHckoro paifona (2)

1,0

0,5
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CBOIO OYepe]lb, HUKHEMEJIOBBIE OTJIOKEHUS BBIIEISAIOTCS O0Jiee MOBbIIIEHHbI-
MU KOHIIeHTpauusiMu Zn (B 2,6 paza) u Mn (B 1,4 paza). [lo cymmapHomy Ha-
KorieHHto MUKpod3sieMeHToB (R) [3] Gosee oboramenusivu (B 1,3 pasza) mo 9
MUKPOIJIEMEHTaM SIBIISIIOTCS OCaJOYHbIe TOpOoAbl. OTIMYAIOTCS H3y4eHHBIC
OTJIOKEHUS M 110 KOHIIEHTPAIMK TPyI aHnOHOTeHHBIX (A=V, Cr) u KaTHOHO-
readbx (K=Mn, Co, Ni, Cu, Zn, Pb) snemenToB [2]. Tak, ocagounbie TOPOIBI
XapaKkTepHU-3yIOTCA TMPEUMYIIECTBEHHO aHuoHoreHHbIM (A=1.3, K=1.13,
A/K=1.2), amxHemenoBsie — katnoHoreHHbIM (A=0.85, K=1.07, K/A=1.3) co-
ctaBamu. Kak B 0caZlo4HBIX MOPO/IAxX, TaK U B HUKHEMEJIOBBIX OTJIOKEHUAX U3
AHUOHOTCHHBIX 3JIEMEHTOB HamOOJbIIel KoHIeHTpanued Boyiensercs V (1,4-
1,2 KK;), U3 KaTHOHOTEHHBIX 3JEMEHTOB MAaKCUMaJIbHOW KOHIIEHTpalHEl B
ocanouHbIX noponax xapakrepusyercs Ni (1,6 KK;), B HWxHEMENIOBBIX — Zn
(2,3 KK)).

Kak oTmedanock Belillie, B HUKHEMEIOBBIX OTJIOKECHHSIX 110 HHTEHCHUBHO-
CTH KOHLIEHTPALUi BBIAEISIOTCS TPU TPYIIBI MUKPOAJIEMEHTOB: C BbIIIEKIIAp-
koBbIMH (V, Zn), okonoknapkoBeiMu (Cu, Mn) u HmkeknapkossiMu (Co, Pb,
Ni, Cr, Ti) xonuentpanusamu. KoppemsiuoHHbINA aHaIu3 COACPKaHUM MHKPO-
DIIEMEHTOB B HIDKHEMEJIOBBIX OTIIOKEHUSX (Tabin.2, puc.2) BBISIBUI, YTO B HH-
TepBane comepxkannii V (1/06 — 30.0-107°%) u Zn (1/06 — 50.0-10°%) Mexmy
TUMH MHUKPODJIEMEHTaAMH HaOJIFO/IaeTCsl CTATUCTUYECKH JOCTOBEpHAst o0pat-
Hasg 3aBUCUMOCTh (1=-0.51 mpu r54=0.40). Mexnay coaepX)aHUIMH MHK-
POSTIEMEHTOB C OKOJOKJIAPKOBBIMH KOHIIEHTPALUSIMU B WHTEpBAJIe COJEpIKa-
amit Cu (1,0-20,0-107%) 1 Mn (#/06 — 500.0- 107%) Taxxe ormeuaercst 06par-
Hasl 3aBUCUMOCTh, HO HE JOCTHTaromIast ypoBHs 3HaunmocTa (r=-0,05). B rpymme
MHUKPORJIEMEHTOB C HUKEKJIAPKOBBIMH KOHIICHTPALUSMU OOHApPYKEHBI CTAaTHC-
TUYECKHU JOCTOBEPHBIE 3aBUCUMOCTU Mexay coaepxkanusmu Co-Pb, Ni, Cr, Ti;
Pb-Co, Cr; Ni-Co,Ti; Cr-Co, Pb, Ti; Ti-Co, Ni, Cr. 13 3TuX cBs3eii HanboJjiee mioT-
HbIMH sBIsTIOTCS CBsi3u Mexay Ti-Cr (r=0,780, Ti-Ni (r=0,68), Co-Pb (r=0,65). B
00ITIeM B HIDKHEMEJIOBBIX OTJIOKCHUSAX HAUOOJBIIUM YHCIOM (5) TPSMBIX JTOC-
TOBEPHBIX cBA3eH xapakTepusyercs Co, MuHuManbHbIMH (1) — Mn, Cu.

Tab6muna 2
KoppessinnoHHbIe CBA3H MUKP03JIEMEHTOB B HHKHEMEJIOBBIX
oraoxkeHusix Illleknnckoro paiiona (N=23.0, x-107°%)

j1eMeHTbI Ti \ Cr Mn Co Ni Cu 7n Pb
Ti - 0.82 | 0.78 -0.74 0.42 0.68 0.33 -0.49 | 0.25
\ 0.82 - 0.68 -0.57 0.41 0.52 0.35 -0.51 | 0.36
Cr 0.78 | 0.68 - -0.55 0.46 0.35 0.27 -0.43 | 0.43
Mn -0.74 | -0.57 | -0.55 - -0.06 -0.31 -0.05 0.43 0.04
Co 042 | 041 0.46 -0.06 - 0.60 0.16 -0.63 | 0.65
Ni 0.68 | 0.52 | 0.35 0.31 0.60 - 0.53 -0.58 | 0.32
Cu 033 | 0.35 | 0.27 - 0.16 0.16 - -0.26 | -0.03
7n -0.49 | -0.51 | -0.43 0.43 -0.58 -0.63 | -0.26 - -0.25
Pb 025|036 | 043 0.04 0.32 0.65 -0.03 0.25 -
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B HMKHEMENOBBIX OTJIOKEHUSX OOHAPY)KCHBI TAKKE CTATUCTUUYECKHU J10C-
TOBEPHBIC 00OpaTHBIC 3aBUCUMOCTH MEXIy coaepxkanusimu Ti-Mn, Zn; V-Mn,
Zn; Cr-Mn, Zn; Mn-Ti, V, Cr; Co-Zn; Ni-Zn; Zn-Ti, V, Cr, Co, Ni. Haubo-
Jee cuibHasg oOpaTHas 3aBUCMMOCTh HaOmomaercs mexay Ti-Mn (r=-0.74).
OTnu4UTENbHON YepTOi HUKHEMETOBBIX OTJIOKEHUH SBISIETCA 0OpaTHbIE 10C-
TOBEpHBIEC CBSI3M Zn U Mn, U3 KOTOPHIX Hanbojee CHIIbHBIE 3aBUCUMOCTH Ha-
Oomomarorcs Mexay coxaepxkanusmu Mn-Ti  (r=-0,74), Zn-Co (r=-0,63),

Tabmuma 3
KaactepHblii aHaIu3 cogep:kaHuii MUKPOIJIeMEHTOB B HU:KHEMEJIOBBIX
otaoxeHusix lllekunckoro paiiona (N=23, rsq,=0.40)

I'pynna 3jieMeHTOB I'p
Ti-V 0.82
Cr-Ti-V 0.76
Cr-Ni-Ti-V 0.69
Pb-Co 0.65
Cr-Cu-Ni-Ti-V 0.56
Pb-Cr-Ni-Ti-V-Cu-Co 0.46
Mn-Zn 0.43
Mn-Ti-V-Co-Ni-Cr-Cu-Zn-Pb 0.13
r5%=0,40

7Zn

Puc. 2. JloctoBepHble mpsmbIe ( ) u obpatHsIe (------- ) CBSI3M MHKPOJIEMEHTOB
B HIDKHEMEJIOBBIX oTiokeHusx [llekuHckoro paiioHa.

Zn-Ti (x=-0,58).

Knacrepnspiii aHanu3 coaepkaHuii MUKPOAJIEMEHTOB B HHKHEMEJIOBBIX
OTJIOXKEHUSX BBISIBHJI TPU OCHOBHBIE T'PYIIBI MHKPO3JIEMEHTOB C CTAaTHUCTHU-
YecKu JM0cToBepHbIMU cBsi3siMu: Ti-V; Pb-Co u Mn-Zn (ta6n.3). C nmocneno-
BaTenbHBIM yudacTueM B mepBoi rpymme Cr, Ni, Cu CBA3M MEXIy MHUKPO-
3JIEeMEHTaMHU HECKOJIBKO CJIa0eI0T, HO OCTAIOTCS HAa YPOBHE 3HAYUMOCTU. Mex-
Iy COACpXKaHUSIMHU BHOBb 00pa30BaHHOM TPYIIIIBI U MUKPOAJIEMEHTAMH BTOPOM
rpynmsl (Pb-Co) Pb-Cr-Ni-Ti-V-Cu-Co mnpsMasi 1ocToBepHas 3aBHCUMOCTh
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OCTaeTcsl Ha YPOBHE JIOCTOBEPHOCTH (Irp=0,46). YyacTue B mociequeil rpymmne
MHUKPO3JIEMEHTOB TpeThel Ipynmnbl (Mn-Zn) CHHUXAET IUIOTHOCTH CBSI3€H 0
YPOBHS HE3HAUUMOCTH (Irp =0,13).

Takum 00pa3om, peruoHaIbHBIN T€OXUMHYECKOW 0COOEHHOCTBIO HUYKHE-
MEJIOHBIX OTJIOKEHUMU, pa3BUTHIX B IIIeKMHCKOM palioHe, SIBJISETCS BBILIEKIIAP-
KOBbIE€ KOHIIEHTpauuu V, Zn, okonokiapkossie — Cu, Mn, HUKHEKJIApPKOBBIE —
Ca, Pb, Ni, Cr, Ti u npenMyIiecCTBEHHO KaTHOHOTCHHBIA XUMUYECKUNA COCTAB.
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SOKI RAYONUNUN ALT TABASIR COKUNTULORIND® MIKROELEMENT
KONSENTRASIYALARININ BOZi XUSUSIYYOTLORI

V.M.BABAZAD®, S.A.ISAYEV, F.M.BABAYEV, N.R. TAGIYEVA,
AM.ISMAYILOVA, R.E.RUSTOMOVA

XULASO

Orazinin alt tabagsir yasl siixurlarinda mikroelement miqdarlarinin yayilmasinin tobqiqi askar
edir ki, ¢okiintiilerin regional geokimyavi xiisusiyyoti Zn, V klarkdan {iistiin (litosfers nisbatda), Cu,
Mn klarkatrafi, Co, Pb, Ni, Cr, Ti asag1 klark giymaetlori vo asason kationogen kimyavi torkibdir. Alt
tabasir c¢okiintiilori, homginin Zn, Mn bir ¢ox Oyronilon mikroelementlorlo oks olagelori ilo
saciyyelonir — bir sira hallarda, statistik etibarli, diger hallarda isa 5 %-li etibarliliq soviyyasine
catmagqla. Cokma siixurlarm klark soviyysleri ilo miiqayisads dyranilon ¢okiintiiler, Zn, Mn ististna
olmagqla, oksariyyst mikroelementlorin agsag1 konsentrasiyalart ilo farglonir.

Acar sozlor: alt tabagir ¢okiintiilori, ¢6kmo siixurlar, konsentrasiya klarklari, KK, kor-
relyasia omsallar1

SOME PECULIARITIES OF MICROELEMENT CONCENTRATIONS IN LOWER
CRETACEOUS DEPOSITS OF THE SHEKINSK DISTRICT

V.M.BABAZADE, S.A.ISAYEV, FM.BABAYEV, N.R.TAGIYEVA,
AM.ISMAYILOVA, R.E.RUSTAMOVA

SUMMARY

A study of the distribution of trace element concentrations in the Lower Cretaceous sed-
iments revealed that the regional geochemical features of the Lower Cretaceous sediments of
the Sheki region are marked by higher (relative to the lithosphere) concentrations of Zn, V,
modelatery-cbuster Cu, Mn, lower-cluster - Co, Pb, Ni, Cr, Ti and predominantly cationic
chemical composition. Lower Cretaceous deposits are also characterized by the inverse links of
Zn, Mn with many trace elements studied, in some cases statistically reliable, in others - not
reaching 5% of significance level. In comparison with sedimentary rock clusters, Lower Creta-
ceous deposits are characterized by low concentrations of most trace elements, with the excep-
tion of Zn, Mn, whose concentrations in the Lower Cretaceous sediments are higher.

Key words: Lower Cretaceous sediments, sedimentary rocks, CCl, correlation coefficients
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Moaqalada Béyiik Qafqazin yer qabiginin qabarmalar naticasinda yaranan saquli defor-
masiyast Soki Qravimetriya stansiyasi malumatlart istifada edilorok gqiymoatlondirilmis va sarh
edilmigdir. Qravitasiya sahasinin gabaran variasiyalart ZLS Burris Gravity Meter (ABS ZLS
korporasiyasi) qravimetri ilo 2011 -2013-cii illor arasinda ol¢iilmiis molumatlar asasinda
analiz edilmisdir.

Soki stansiyasinda Ay va Giinasin qabarma amalagatiran qiivvalarinin tasiri altinda yer
sathinin maksimal vertikal qabarma yerdayismasinin qiymati 220 mm-2 barabordir. Boyiik
Qafgazin yerlosdiyi cografi enlik dairasinda deformasiya prosesinda sutkalig Ol, yarimsut-
ralig M2, yarimsutraliq S2 va sutkaliq ay-giinas K1 dalgalarimin ahamiyyatli rola malik oldu-
gu miiayyan edilmisdir.

Acar sozlor: qravitasiya sahosi, qabaran variasiyalar, Boyiik Qafqaz, gravitasiya
stansiyasi, saquli deformasiya, yer sathi

Molum oldugu kimi, Ay vo Giinasin qabarma amalogatiron qiivvalari
hesabina miitloq bork olmayan Yer deformasiyaya moruz qalir. Hidrosfero
nisbaton Yer qabiginda gabarma hadisalarinin amplitudu shamiyyatli doracada
kicik giymoto malikdir. Lakin Yer-Ay vo Yer-Giinog sistemlorindo gabarma
omalagatiran qiivvalarin birgs tasiri naticesinda yer qabiginin sathinds sutkada
iki dofo davamli olaraq gabarma vo ¢okilmo bas verir. Ekvatorda onun rogs
amplitudunun maksimal qiymati 51 sm-dir, 50-60° en dairolorinds iso vertikal
yerdoyismolorin qiymoti 40 sm-o qodor azalir. Qabarma dalgasi fasilosiz olaraq
Yer iizro horokot edir. Biz bu yerdoyismolori yalniz ona gors hiss etmirik ki, bu
harokotlor cox zoif, saatda 4 sm siirotlo gedir vo bir-birino yaxin yerloson
cisimlorin nisbi horokati cox kicikdir.

Bork Yer cismindo gabarmalar hidrosferdaki qabarma dalgalari, Yerin
gravitasiya sahasi doyismolari, yer sothinin saqul xottino nozoron meylliliyi, yer
gabig1r genislonmosi vo sixilmasi, Yerin 6z oxu otrafinda horokotindoki geyri-
borabarliklorin tohlili ilo 6yronilir. Bork Yer cismindo gabarma va ¢okilmalorin
Oyronilmosi onun sixlig1 vo daxili qurulusu barado molumatlarin olds edilmasine
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imkan verir.

Hal-hazirda diinyanin bir ¢ox dlkalorinds yer qabarma hadisslorinin mii-
sahidasi aparilir. Lakin yer gabarma miisahids stansiyalarinin say1 hals kifayst
godor deyildir. Bundan basga, bu stansiyalarin mévcud sobokasi geyri-barabor
paylanmigdir. Bu, aldo olunan naticalorin geodeziya baximindan sorhindos ¢otin-
liklor yaradir. Buna gore do, eksperimental malumatlarin keyfiyyatinin artiril-
mast vo hamginin miisahido cografiyasinin genislondirilmasi oldugca shomiy-
yatlidir. Azerbaycan Orabistan vo Avrasiya plitalorinin toqqusma zonasinin
simalinda yerlogmisdir [8, 9, 11] vo burada maksimal maqgnitudu M>6.3 olan
zalzalalor bas verir. Bununla slagadar olaraq, Azerbaycan kimi seysmik aktiv
regionda gqabarma hayacanlanmalarinin qravimetrik tisullarla miisahidesi boyiik
elmi maraq kosb edir [12, 13].

Toqdim edilmis isdo biz Boyiikk Qafqaz orazisinds Soki qravimetrik
stansiyas1 miisahidolori asasinda qiymatlondirilon yer sothinin vertikal gabarma
deformasiyalar1 barodo molumatlar veririk.

Saki qravimetrik stansiyasi
Azorbaycan Milli Elmlor Akademiyasinin Geologiya vo Geofizika ins-
titutunun “Soki Qravimetrik Stansiyasi1” (sokil 1) Soki Regional Elmi Morko-
zinin orazisindadir. Azorbaycan Respublikasinin simal-qorbindo Boyiik Qafqa-
zin otoyindo yerloson stansiyanin doniz soviyyesindon hiindiirliiyli 723 m,
cografi koordinatlar1 isa: 41.2220°N vo 47.1710°E-dir.
B
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Sok. 1. Saki gravimetrik stansiyasi.

56



Qeydiyyat zamani yaranan fasilolori istisna etmok sorti ilo miisahidolor
hal-hazirda da davam etdirilmokdadir. Soki qravitasiya stansiyasinin tikintisino
2009-cu ildo baslanilmigdir. Stansiya Slgiilori 3x4m olan otaqdan ibaratdir vo
burada otagin ortasinda 80x80 sm Ol¢iilii vo 1,5 m dorinlikli vo désomodon 65
sm hiindiirlitys qodor ¢ixint1 togkil edon domir-beton tomal yerlosir (sokil 2).

Sok. 2. Soki gravimetrik stansiyasi. Avtomatlagdirilmis Burris Gravity Meters-B-14 qravimetri.

Soki gravimetrik stansiyasinda qabarma deformasiya dlgmolori 2010-cu
ilin mart ayinda baslamis vo bu giino qodor davam edir. Miisahidolor avtomatlag-
dirtlmis Burris Gravity Meters-B-14 [7, 10] cihaz ils aparilmaqdadir. Qeydiy-
yat zamani yaranan fasilolori istisna etmok sorti ilo analiz edilon miigsahidolor
312 giinii ohato edir.

Agirhq qiivvasinin gabarma dayismalari va vertikal yerdayismoalor

Faktiki olaraq agirliq qlivvesinin qabarma doyigmolori asagidaki togkil-
edicilorin cabri comindon ibaratdir: qabarma amologstiron qiivvonin birbasa
tosiri, yer sothinin vertikal yerdoyismaosi vo deformasiya zamani Yer kiitlolorinin
yenidon paylanmasi. Ik iki komponent “miisbot”, iigiincii komponent iso
“monfi” isara ilo gobul edilir [5].

Deformasiya olunan Yer {igiin agirliq qiivvesinin qabarma doyismalari
Agqa bork Yer liclin olan nozori gabarma doyismolori ilo asagidaki ifados ilo
olagodardir [2, 6]:
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3
Agdayisma =1+h- Ek)Agnzri (1),
Burada, Aga,yigm, = (1+h— %k)Agnm-— Yerin miitloq bork qobul

edildiyi sort daxilindo agirliq qlivvesinin nozari gabarma doyismosidir: h vo k —
Lyav odadlaridir vo Yerin elastikliyini sociyyolondiran 6l¢iisiiz komiyyotlordir.

Oldo olunmus Lyav ododlorinin birlosmosi 1 + h — %k delta-faktor o adlandi-

rilir. Qeyd etmok lazimdir ki, ay-glines qabarmasi ilo yaranan agirliq qiiv-
vosinin maksimal nozori doyismosi 240.25 kmQal toskil edir [1, 2]. Agirhq
qiivvasinin imumi gabarma 06l¢lisiindon onu togkil edon yer sothinin yerdoyis-
mosini ayirmagqla vo bu hissonin radial (vertikal) deformasiya ilo neco olagodar
oldugunu bilmokls tors masaloni hall etmok olar. Basqa sozla, qravitasiya saha-
sinin gorginliyinin qabarma doyismosi osasinda vertikal yerdoyismoni toyin
etmak olar. Daha sonra asagidaki oalagoys baxaq. Yer sathinin vertikal yerdos-
yismosi ilo omologolon agirliq qiivvesinin doyismosi asagidaki kimi ifado
olunur:

Agyerdyism =h-Agnzri ()
Nozoro alsaq ki,
A8ayism
Agnzri = =22 3)
Bu halda asagidakini alariq:
h
Agyerdyism iy Agdyism “4)

Vertikal yerdoyismoni uygun olaraq agirliq qiivvesinin doyismosi ilo

ifado etmok miimkiindiir. Yoni sorbast hava reduksiyasi ilo
1
§ = ;Agyerdyiism (5)

Burada, ¢- yer sothinin vertikal yerdoyigmosidir (miisbat ox yuxariya
dogru yonolmisdir); y- agirliq qlivvesinin vertikal qradiyentidir vo 3.086
mkQal/sm-o barabordir [4].

(4) va (5) ifadalorini nazars alaraq, agagidaki axtarilan slageni alariq:

1h
§ = _;EAgdyism (6)

Beloaliklo, agirliq qilivvasinin faktiki doyismo qiymatini vo qravimetrik
faktoru o bilmoklo yer sothinin vertikal gabarma yerdoyismasini giymotlondir-

mak olar. M.S.Molodenskinin (1953) nazariyyasina gors, k ~ % (1% doqiqlik-

15). Buradan bels alinir ki, h = 4(6 — 1). Bunu nazars alaraq, doqiq (6) bora-

barliyini toxmini barabarliys ¢evirmok olar.

1 4(6-1)

f - ; : TAgdyism (7

Agirhiq qiivvoesinin gabarma doyismolori Automated Burris Gravity
Meter B-14 gravimetri ilo miisahido edilmisdir. Miisahidolorin harmonik tohlili
lizro qabarma dalgalarinin togkiledicilori iigiin & faktoru iso Slgiilmiis qravi-
metrik gabarmanin qiymatinin nozari qiymata olan nisbati ils toyin edilir.

01.04.2010-08.04.2011 dovrii orzindo Azorbaycan Milli Elmlor Akade-
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miyasinin Geologiya vo Geofizika Institutunun Soki qravimetrik stansiyasinda
agirliq qiivvasinin gabarma doyismolorinin Automated Burris Gravity Meter B-
14 gravimetri ilo stasionar miisahidolori osasinda miioyyon edilmisdir ki, qabar-
ma amplitudu toxminon 100 nm/s* (10 uGal)-dan 2000 nm/s* (-200 pGal) —a
godor doyisir (sokil 3) [12].

SiAR, A EREALLLAN

/

¥ 1 T 1
[T L o) L] srEmavm aismam [LRIF T ama a1 amamm - e

Ceaim
Sok. 3. Soki stansiyasinda agirliq qlivvesinin gabarma doyigmalorinin miisahidosi.

Qabarma parametrlorinin ETERNA3.4 [14] proqrami vasitasilo tohlilin-
don sonra galiq qabarma oyrisini aldo edirik (sokil 4).

vl
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Sok. 4. ETERNA3.4 [14] programu vasitasils tohlil sonrasi qaliq qabarmalar.

ETERNAS3.4 proqrami vasitosilo tohlil sonrasi aldo olunan gabarma dal-
galariin parametrlori codval 1-do verilmisdir.
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Cadval 1
ETERNA3.4 proqram vasitasils tohlil sonrasi alds olunan qgabarma
dalgalarimin parametrlori

Qabarma dalgas1 amplitudasi Amplitud faktoru
nm/s’
01 354.57 1.151
K1 489.74 1.131
M2 498.03 1.171
S2 229.43 1.160

(7) formulu ilo 200 mQal-a barabar olan gravitasiya sahasinin maksimal
gabarma variyasiyast amplitudu ii¢lin vertikal deformasiyanin hesablanmasi
naticasindo 220 mm qiymati alde edilmisdir. Sutkaliq O1, yarimsutkaliq M2,
yarimsutqaliq S2 vo sutkaliq ay-giinos K1 dalgalar1 {i¢iin vertikal deforma-
siyanin qiymoti uygun olaraq asagidaki kimidir: O1 ¢ = 60.243 mm, M2
& =67.113mm, S2 £ = 63.391 mm, K1 £ = 53.232 mm.

Goriindiiyti kimi, maksimal deformasiyanin yaranmasi tiglin iistiinliik
toskil edon dal@alar sutkaliq O1, yarimsutqaliq M2, yarimsutqaliq S2 vo sut-
kaliq ay-giinos K1 dalgalaridir.

NOTICOLOR

Soki stansiyasinda Ay ve Giinagin qabarma amalogatiran qiivvalarinin
tosiri altinda yer sothinin maksimal vertikal qabarma yerdoyismosinin qiymaoti
220 mm-9 barabardir.

Boyiik Qafqazin yerlosdiyi cografi enlik dairasinds sutqaliq O1, yarim-
sutqaliq M2, yarimsutqaliq S2 vo sutkaliq ay-giines K1 dalgalar1 shomiyyatli
rola malikdirlor.
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BEPTUKAJIBHBIE ITPUJIMBHBIE JE®@OPMALINN 3EMHOM KOPBI BOJbIIOTO
KABKA3A (I10 PE3YJIbTATAM HIEKMHCKOU CTAHIIUU ASEPBAUIZKAHA)

C.II.MAMEJIOB
PE3IOME

B crarbe Ha ocHOBe naHHBIM lllekMHCKOM rpaBUMETPUYECKON CTAHI[MU OLICHEHBI U WH-
TEPIPETUPOBAHBI BEPTHKAIBHBIC MIPUINBHEIC Aedopmaruu 3eMHOM Kopsl bonbinoro Kaskasa.
AHannM3upoBaHBl MPWINBHBIE BapHAIMH TPABUTAIIMOHHOTO OIS IIOJYYEHHBIX 110 Pe3yIbTaTaM
u3Mepenuil rpasumerpom Burris Gravity Meter.

BreisBrieHo, uto moxa BimsHHEM mprinBoobOpasyromux cui JIyael 1 Connma nwa Ille-
KUHCKOW TPaBUMETPHYCCKON CTAHIIUM MaKCUMAJIbHBIC BEPTHUKAIBHBIC TIPUIMBHBIC U3MCHCHUS
moxomaT mo 220 mm. Taxoke BBISBIEHO, YTO B mpoleccax aedopmanuu s reorpaduaecKon
umpoThl bonbimoro KaBkaza BaKHYIO M CYIIECTBEHHYIO POJIb HIPAIOT OCHOBHBIC CYTOYHAsS
BostHa O1, TyHHO-CcOTHEYHast cyTouHas BoyiHa K1 M 0OCHOBHBIE TTOJTyCyTOYHBIE BOTHBI M2 1 S2.

KnarwueBble ci10Ba: TpaBUTALIMOHHOE T10JIE, IPUJIMBHBIE Bapuanuu, bossion Kaskas,
rpaBUMETPUYCCKAs CTAHIIVS, BEPTUKAIBHBIC AeopMarim, 3eMHasi Kopa

VERTICAL TIDAL DEFORMATIONS OF THE EARTH CRUST OF THE GREATER
CAUCASUS (BY RESULTS OF THE SHEKI STATION OF AZERBAIJAN)

S.Q.MAMMADOV

SUMMARY

In the article, based on the data of the Sheki gravity station, vertical tidal deformations
of the Earth's crust in the Greater Caucasus were evaluated and interpreted. Gravity field tidal
variations obtained using Burris Gravity Meter were analyzed.

It was revealed that under the influence of the tide-generating forces of the Moon and
the Sun at the Sheki Gravity Station, the maximum vertical tidal changes reach 220 mm. The
vertical components of the diurnal O1, luni-solar diurnal K1, semi-diurnal M2 and S2 waves
were identified and defined for the geographical latitude of the Greater Caucasus.

Key words: gravitational field, tidal variations, Greater Caucasus, gravity station, verti-
cal deformations, Earth's crust.

Redaksiyaya daxil oldu: 19.04.2017-ci il
Capa imzalandy: 28.11.2017-ci il
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B cmamve paccmampusaiomces akmyanbuvie npobremvl 0emocpaguueckozo nomem-
yuana bakunckoil acnomepayuu 6 cucmeme Adbuieponckozo aKoHoMuvecko2o paiiona. Jaemcs
Modenb demozpaguiecko2o nomeHyuand. AHaIu3upyemcs MuspayuonHsle npoYeccyl, emecme
C meMm YKa3vl8aemcsl Ha NON0JNCUMENbHbIE MEeHOCHYUU 6 MUSPAYUOHHBIX NPOYECCax.

KaioueBble cioBa: nemorpaduyecknii IOTEHIMAN, €CTECTBEHHBIH NpUpocT, bakun-
CKasl arjoMepanusi, MUTpallMOHHBIH Iporecc, Topos baky.

YpoBeHb 3KOHOMUYECKOTO Pa3BUTUS U CTENEHb COLMAIBLHOrO OJiaro-
MOJIy4usl JTH0OOro rocyAapcTBa ONPEAEIsAoTCS HE TOJBKO NMPUPOIHBIM MOTEH-
[I1aJIOM, HO U MOKAa3aTesIMM, XapaKTePU3YIOIIMMU COCTOSHHE YeIOBEYECKUX
peCypcoB.

B naHHOM cilydae KiIt0Ou€BOE 3HAYEHUE MMEET CIIOKUBIIASCS JIeMOorpa-
¢udeckast cuTyalusi, 0OCOOEHHOCTH BOCIIPOU3BOJICTBA, MHTEHCUBHOCTh JEMO-
rpau4ecKux MpoLEeccoB, peNpOAYKIIHOHHOE OBEJCHUE, a TAKXKe COolMabHasl,
reH/IepHasi, BO3pacTHasi CTPYKTYypa HaCelIeHHUs.

B AsepOaiijpkane coluabHO-93KOHOMHUYECKOE MOJIO0XKEHUS MOCIETHUX
JeT CTalu NMPUYMHOMN JeMorpaduyeckoro OJaronoayyuss U yaydlIeHUs JeMo-
rpau4ecKoro noTeHIuaIa.

B KkoHTeKCTe JaHHOTO HCCIENOBaHMS MOJ JeMorpapuuecKuM MOTEH-
[[1aJIOM TOHUMAIOTCSI BO3MOKHOCTH, 3aJI0’)KEHHbIE B YMCICHHOCTU U CTPYKTYpe
YeJIOBEYECKMX PECypCOB rOCyAapcTBa MO pa3HbIM JAeMOrpaduuyecKuM IMpu-
3HaKaM (TeHIepHOMY, COLIMAILHOMY, BO3PACTHOMY, MUTPAIlHUOHHOMY COCTaBY).

Jlemorpadudecknii TOTEHIMA MPEICTABIISET COO0H BaKHEHUIITNI 2JIEMEHT
cOaTaHCMPOBAHHOTO COLMATIBHO-?)KOHOMUYECKOTO Pa3BUTHS TEPPUTOPUIL.

Murpanuonsslie mpoueccsl B Mojiens gemorpaduueckoro noTeHmnuana,
BKJTIOYAIOIasi OObEKTUBHBIN M CyOBEKTUBHBIH KOMIIOHEHTHI, a TAK)KE BO3MOXK-
HOCTH M PECYpCHI, pe/icTaBlieHa Ha (pucyHke 1).
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NHTEHCUBHOCTh U OCOOCHHOCTH TPOTEKaHUsl JAeMOrpaduuecKux Mpo-
[[ECCOB HAXOJATCS B 3aBUCHMOCTH HE TOJBKO OT JeMOTpadUiecKoro MOTEH-
[[Majia HaCeJICHUs, HO U €T0 MOBEJCHUYECKUX YCTAaHOBOK B PAa3IMUHBIX 00JIaCTIX
(HampuMmep, CBSI3aHHBIX C HYKOHOMUKOM, 3I0pOBbEM, MOJUTUKOM, 00pa3oBaHU-
€M, SKOJIOTUEH, pENPOAYKIIHEH, CEMbEH U OpakoM).

[ToBeneHuecKkue yCTaHOBKH, ONpEACISAIONINE JAeMorpaduyeckoe mose-
JIeHUEe, peann3yroTcs B popMe IPUHATUS PEUIeHHU O BCTYIUICHUU WU PacTop-
JKEHUM Opaka, rmepee3qie B APYrod pervoH, MoJydeHUHu OOpa30BaHUs, pOXKIe-
HUM JETEH, OKa3aHUMU MOJJEPKKH YICHaM CEMbH, OTHOLIEHHH K 3JI0POBBIO,
CIIOPTY M JIFOOBIM UHBIM BOIIPOCAM >KU3HEACATEIIBHOCTH.

[TocneacTBrueM CMEHBI MMOKOJICHUHN SIBISIETCS BO3OOHOBICHHE YHCIICH-
HOCTH, U3MEHEHHE CTPYKTYpPbl YEIOBEUECKUX PECYPCOB, MOJAECPHU3ALIMS CTaH-
JApTOB IeMOrpauyecKoro noBeJCHUS.

B MHOTOHaInMoHansHOM A3epOaiikaHe TaHHBIM MPOIeccaM MPUCYIIN
peruoHalbHbIE OCOOEHHOCTH.

KomaecTBo HaceIeHHs, YUCIEHHOCTD OTIEIIBHBIX
rpym (pase]eHHbIX 110 TeHAEPHOMY, COLIMAIb-
HOMY, BO3PacTHOMY,
6pa‘lH0-CeMeﬁHOMy, HallHOHAJIbHOMY, PEITUTHO3-
HOMY, KyJIbTYPHOMY, 00pa30BaTeIbHOMY 1
T.JJ.HPH'}HHKHM), TIOKa3aTean BOCITPOU3BOICTBA,
TIOKA3aTC/IH POKIAAEMOCTH, MOKA3aTCIIM CMEPTHO-
CTH HACEJICHHs, IOKA3aTeNN 310POBbs HACEICHHUS

O0beKTHBHBII KOMIIOHEHT

N\ /

C ¢dopmupoBaHHEIe
OKa3bIBAIOLIHE
BO3JIeHiCTBHE HA
neMorpadudeckue
HPOIIECCHI BO3-

MOXHOCTH

CopeiictBytomue
PACKPBITHIO AEMO-
rpapuuecKoro
MOTEHIUAA Pecyp-
ChbI

Bo3MOMHOCTD

Jemorpaduuecknii
noTeHuual
TepPHTOPHH

Pecypc

Jlemorpadyyeckuii MEHTAIUTET,
0cOOEHHOCTH AeMorpaduieckoro
TMIOBEJICHHUS], CTPATETHsl YKPETUICHUS.
JieMorpapuuecKoro MoTeHIHaa,
CMOCOOHOCTb OPTaHOB BIACTH IPHMeE-
HHTB CYIIECTBYIONIHMIT leMorpaduye-
CKHI IOTEHIIHA

Cy0beKTHBHBII
KOMIIOHEHT

Puc.1. Mogens nemMorpaduiaeckoro moTeHIAaza

DTO MO3BOJSIET CAENATh CIETYIOUIUH BBIBO/I.

Ha ¢opmupoBanmne nemorpaguueckoro moTeHIaga B oOIIeM ciiyyae
BIIUSIET psAJl PaKTOPOB:

® KOJIMYECTBO YEIIOBEUECKUX PECYPCOB;
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® CTPYKTYypa HacelleHHs, ONpEeNCHHAas C Y4eTOM pa3jM4yHbIX NpH-
3HAaKOB (IF€HJEPHBIX, COLUANBHBIX, KYJIbTYPHBIX, BO3PACTHbBIX, MH-
TPALMOHHBIX U T.11.) ;

® 0CcOOEHHOCTH JleMOorpau4ecKoro noBeIeHus;

®  COLMAIBbHO-KOHOMHUYECKUE (PaKTOPBHI;

¢ (¢usnonoruueckue GaxTopsl;

e uHpOpMaLMOHHbBIE (AKTOPHI;

Bakunckass arnomepaumusa B AsepOaiimkane. Bce 3Tu mporecchbl
paHblIe U IIIy0)Ke MPOSBIAIOTCS B KPyMHEHIIEM ropojie cTpansl ropoje baky.
ITo cocrostnuto Ha 1 siHBaps 2016 r. YMCIEHHOCTh HAJIMYHOTO HaceneHus baky
cocraBuia 2,3 miuH. yen. [9]. 3a mpoumenmmii rox OHa yBenuyuiach Ha 23
THIC.9el., a B 11esioM ¢ 2009 r. YBennuunacek Ha 442 Teic.uen. [9]. B HacTosee
BpeMs baky HaxoauTcs B uncie pernoHoB AzepOaiixkana, rine B Haubosee oT-
YeTIMBON (pOopMe BBIpaKEHA TEHICHIINS CHIIHOTO YBEITHUCHHSI HACCIICHHS.

Ponp bakunckoil arnomepauuu B A3sepOaiipkaHe HE NMPOCTO BEJIMKA.
Ona yOuiiCTBeHHA JJIs1 OCTAJIBHBIX PETHOHOB CTPAHBI, IIOCKOJIBKY BBIKAUWBACT
U3 HUX M HaceleHue, U (puHaHCOBbIE MOTOKU. B mocienHue roapl KOHLEH-
TPaLUIO AeMOTPaGUUECKOro MOTEHIMAla B CTOJUIE TOTOIHIIA HEMBICIMAs
KOHIIEHTpalus Bceil (MHAHCOBOW KU3HHM CTpaHbl, OOYCIOBJIEHHAs LEHTpalu-
3anueil CHCTEMBI YIIpaBJICHUs, TIPEXK/IE BCETO, BIACTHBIX U (PMHAHCOBBIX pbIua-
roB. IIpucTonnyHoe nonoxeHue U CBA3aHHbIE C HUM ypOaHU3UpPOBaHHAs Cpe-
J1a, EMKHI cOOCTBEHHBIHN PHIHOK (IUTIOC OrpOMHBIN bakuHCKMiT), KBamupuKamus
KaJ[poB, MHOT0OOpaszue (GyHKIMH, JeMorpapuuecKuil MOTEeHIHal COCTaBIISAIOT
OTPOMHBIE MpeuMyliecTBa OaKMHCKOro mpuropoaa. OaHaKo HE BCE 3TU BBITO-
JIbl peanu3yroTcst AGIIEpOHCKUM 3KOHOMUYECKUM PailOHOM B ITOJIHOW Mepe.

Cpenu roposoB crpanbl baky BblensieTcsl OTHOCUTENBHO BBICOKHMU TIO-
Ka3aTesIMA €CTECTBEHHOT'O NIPUPOCTA HACENIEHMs], U 9Ta CUTYyallusl OCTAaeTcs CTa-
OUIIBHOM Ha MPOTSHKEHUU JUTMTEIBHOrO MpoMexyTka BpemeHu. C konua 80-x ro-
JIOB HAYAJIUCh NaJICHUE POKAAEMOCTH U CMEPTHOCTH U, KaK CIIEACTBUE, CHUKEHUE
€CTECTBEHHOI'0 MPHPOCTA, BEPOSITHO, OCTAHETCS TaKOBBIM B 0003pHMOM Oymy-
meM. Haunnas ¢ 1991 r., ectectBenHslii mpupocT ymeHsiaercs: B 1991 r. oH co-
crasui 13, 4 yen, va 1000 Hacenenus k 2000 r. ymeHbIIHICS 110 5,8 yer.

Poxnaemocts B baky coxpaHseTCs OTHOCUTEIBLHO Ha HU3KOM YpPOBHE,
CBOMCTBEHHOM JKUTENSIM CTOJUYHBIX TOpofoB. OnHAKO B MOCIETHEE JEeCITH-
JeTre HaOII0IaeTcs POCT POXKIAEMOCTH.

JlanHbie TabMUIBI 1 CBUAETENHCTBYIOT O TOM, YTO 3a MOCJIEIHUE 25 JeT
neMorpaguuecKkue MokasaTeld CHIbHO M3MeHWInch. B 90-e roasl koaddu-
LAEHT POKIaeMOCTH BapbUpoBal Ha ypoBHE 20,2 poausBmmxcs Ha 1000 xure-
aei, nocturayB cBoero Munumyma B 2000 r. (11,6 ponusimxcs va 1000 Hace-
nenwusi). [Tocne 2000 roga ypoBeHs poxaaeMoctu ysenuuuaercs ¢ 11,6 B 2000
r. 10 15,8 poauBmuxcs B pacuere Ha 1000 Hacenenus B 2016 r. OTkinaabiBanue
WIA CO3HATENbHBIM OTKa3 OT POKIEHHUS JETel, 4yacTo JlaXke MEpBEHLEB, B 3Ha-
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YUTEJIbHONH Mepe CBS3HBI CO CIOXHBIMH, YCJIOBUSMHU IEPEXOJHOT0 MEpUOoja.
Hauunas ¢ 2000 r., orMe4anoch yBenuueHHe aOCONMIOTHOTO YMCIIA POXKICHHUN
MPAaKTUYECKH BO BCEX BO3PACTHBIX IPYIIAX, a YUCIEHHOCTh POIUBIIUXCS yBeE-
muuniack ¢ 20,7 Teic.uen. B 2000 r. o 34,7 teic.uen. B 2016. B cTpykType po-
JKJIeHU HaOII0aeTcsl yCTOMUMBOE MOBBILICHHUE J10JIU IBYX-TpeX JIeTei, T.e. co-
XpaHSAETCS CTEPEOTHUIl IBYX-TPEX JNETHOM ceMbHU. MacCOBBIM NEPEXOH K ABYX-
TpeX JAECTHOM CEMbU O3HAYAET, YTO IMPU CYILECTBYIOIIEM CPEIHEM pa3Mepe PoxK-
JeHUH (aKTU4ecKas: JIOJHOCTh TOpPOJa MOXKET, €CIIM NMPHHATH BO BHUMAaHHUE
TOJIBKO 3TOT (haKTOP, YBEITUUUTCS HANIOJIOBUHY paHbliie yeM yepe3 S0 nerT.

OpnHoli u3 caMbIX OJaronpUsATHBIX MOKa3aTeNlel B ropoje Ha MPOTSHKEHUH
paccMaTpuBaeMOro BPEMEHU MPOJIOJDKAET OCTaBaThCs TEHICHIMS YMEHBIICHUS
CMEPTHOCTH, €€ YPOBEHb — OTHOCUTEIIFHO HU3KHIA B CPABHEHHUH C JPYTHMHU KPYII-
HBbIMH ropojiamu cTpanbl B 2016 r. on coctaBui 5, 7 Ha 1000 yenosek.

CTpyKTypa CMEPTHOCTH HACEJIEHMs TOpOJa HEM3MEHHA B MOCJIEIHUE I'0-
nbl. OCHOBHBIMH TPUYUHAMH CMEPTHOCTH SIBIISIIOTCSL CEPJCUYHO-COCYAUCTHIC
3a007eBaHNs W 3JI0KaYeCTBEHHBIE HOBOOOpPA30BaHMSA, a TAK)KE HECYACTHBIC
ciydan U TpaBMbl. C koHIa 90-X ro/I0B B CTPYKTYpE CMEPTHOCTH MEpeyHc-
JIeHHbIe 00J1€3HU cOCTaBIsLIU 85-86% OT BCceX MpUUYMH CMEPTHOCTH. B mocnen-
Hee JECATHIIETHE Ha CMEPTHOCTh M 3a00JIEBaEMOCTh OTPA3HIIUCH COIUAIBHO-
HPKOHOMMUYECKAsl CUTYyallHsl, SKOJIOIMUECKHUEe HapyllleHus, HeOIaronoiayyHas ca-
HUTapHas 00CTaHOBKA, HECOATAHCUPOBAHHOCTh MUTAHUS U T.1I.

Tabmuna 1
IMoka3aTenu poKI2€MOCTH, CMEPTHOCTH U €CTECTBEHHOT0 MPUPOCTA
AOLIEPOHCKOTr0 YKOHOMHUYECKOro paiiona (Ha 1000 yesnoBek)

1991 2000 2016
AnmuHuc- Ecrect- - Ecrect- eMeDT- Ecrect-
TpaTHBHas pOXk- | cMepT | BEHHBIH | POXkK- ocp BEHHBIH | POK- ocp BeHHBIH
TEppUTOpHUsl | mae- | HOCTHL | MPUPOCT | Jae- Hoery npupocT | Jae- Hoery npupocT
MOCTh MOCTh MOCTh

T'opon Baky | 20,2 6,8 13,4 11,6 5,8 5.8 15,8 5,7 10,1
Topon Cym- | o0 1 45 | 202 125 | 44 8.1 170 | 53 11,7
raipIT
ABwepon- 1595 | 59 | 236 145 | 50 9.5 132 | 40 9.2
cKuii paiion
XL:3I>IXCKHPI 23 7.1 15,2 13,7 6,0 7,7 19,8 6,0 13,8
paiion
A3zep0aii-
JMoKAHCKAs 27,0 6,3 20,7 14,8 5,9 8,9 17,4 5,7 11,7
Pecny0jiuka

ropoickoe | g 5.7 17,9 12,3 5,8 6,5 16,0 5,9 10,1
HaceJleHHe

Hcrounuk. [Mokazarenu ectectBenHoro npupocra ['CK 3a 1999, 2001, 2016 roxa
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Cepbe3Hyl0 03a004E€HHOCTh BBI3BIBAET POCT CMEPTHOCTH OT HEECTECT-
BEHHBIX IPUYMH — HECUACTHBIX CIIy4aeB, TPaBM, OTPaBJICHUN, YOUNCTB, caMO-
yowuiicTB. [lo cpaBHenuro ¢ 2000 r. X monst B 0011 CTPYKType CMEPTHOCTH
Bo3pocia [9]. JluHaMuka CMEPTHOCTH IO 3TUM MPUYMHAM SIBIISIETCS BaXKHBIM
UH/IMKaTOPOM COCTOSIHUS B JleMorpaduieckoil cepe n HapacTaHus colpaib-
HOTO HE 0JIarornoy4us B CTpaHe.

Cpenu ymepuux 1o 3TUM IpUYMHAM OOJIBIIMHCTBO COCTABISAIOT MYXKUH-
HBI TPYJOCIOCOOHOTO BO3pacTa. B menom, 1ost yMepHux B TPYIOCIIOCOOHOM
BO3pacTe cocTaBuia B obuieM uucie ymepmux 30%, mpu 3TOM UX OCHOBHast
yacTb (81%) 370 MyxunHbl. Takas «CBEpXCMEPHOCTH)» BbI3bIBAET 0COOYIO Tpe-
BOTY.

Ha HuskoM ypoBHE ocTtaeTcst MiajieHueckas cMepTHocTh 12,5 na 1000
HOBOpOXAeHHBIX B 2016 r. Cpein OCHOBHBIX MPUYMH MJIAJEHYECKON CMepT-
HOCTH HO-TIPEKHEMY OCTAIOTCSI COCTOSIHMSI, BOSHUKILNE B IIEPUHATAIBHOM IIe-
pHoe, U BPOXKACHHbBIE aHOMAJINH.

B pesynbraTe yMEHBLIEHHS CMEPTHOCTH CYLIECTBEHHO YBEIMYMIIAChH
CpeaHsisl MPOJODKUTENIBHOCTD KU3HU OakuHIIEB, KOTopas cocraBuia B 2016
ron 74,6 nporus 70,7 netr B 1991 r. YMeHbmMnace pasHuua Mexy cpeaHei
HPOIOJDKUTEIBHOCTBIO KU3HU MY>KUMH U JKEHILUH, KoTopast Jocturia B 1995
r. 8,3 ner mpotuB 5 B 2016 1.

Onnako bakuHckas arjaomepanysi BbIIEISIETCS HE TOJIbKO CBOUM COLU-
albHO-IeMOrpayecKuM TMOTEHIIMAJIOM, HO M POJbI0 TJABHOTO MMHIpa-
IIMOHHOTO IIEHTpa CTPAHBI, JIUIUPYS MO CKOPOCTH TpaHC(HOPMALIMOHHBIX MPO-
LIECCOB B SKOHOMMKE U COI[MAIbHON cdepe. B 370l cBSA3U n3yueHune TeHAeHIH
pa3BuTHs bakuHCKOH ariiomepanuu 0COOEHHO aKTyalbHO, TaK KaK JUIUTENb-
HOCTb IIOCTCOBETCKOI'O NMEPHO/JIA YK€ MO3BOJISIET CIETaTh BBIBOJBI O TOM, COOT-
BETCTBYIOT JIM TEHJIEHIIMM €€ DPa3BUTUs OOIIEMUPOBBIM TPEHIaM pa3BUTHUS
IPUTrOPOIOB KPYMHEMIINX HEHTPOB U B KAaKOW CTENEHU OHHU ONPEIeIstoTCs
YHAcJI€ZJOBAHHBIMH OT COBETCKOI'O BPEMEHH YEPTaMHU.

B pazHble nepuoapl pa3BUTUS TOpOJa MUTPALIMOHHBIE TIPOIECCHl OKa3bl-
BaJIM pa3jIMyHOE BIMSHME Ha JeMorpapuuecKyro cuTyanuo. B coBerckoe Bpe-
Msl I0JIi MUTpalliu B pOCTe JIF0JHOCTU baky, HecMOTps Ha Bce Mephl 110 €€ pe-
I'yJIMpOBaHuIo, AocTurana 85% B obuem npupocrte HaceneHus (1980 r.). B ce-
penuHe 80-X roJ0B CHJIBHO BO3pOCIa J0JSI €CTECTBEHHOIO MPHpOCTa (B 3TH
rojibl OHa ObLIa caMOM BBICOKOM 3a MociieiHue 25 JeT), XOTs U 0CTanach HUXE,
YeM B JIPYTUX KPYIHBIX FOPOJIaX CTPaHbI.

3a mocieqHee NeCATHIETUE TEHJIEHIUN U3MEHWINCh. [lonokuTenbHbIM
CTaJIM U €CTECTBEHHBIM U MEXAHUYECKUM MTPUPOCTHI HACEIEHUS: €CTECTBEHHBIN
IIPUPOCT HACEJIEHHs cocTaBuia 243 ThIC.yenl., a NMPUTOK MHUrpaHToB — 131
Teic.yenl. [9]. CoBpeMeHHasi CUTyallusi ¢ MUTPALlMOHHBIM JIBH)KEHHEM HOCHUT
SBHBIM OTIIEYATOK MEPEXOJHOrO MEPHOJA, B TEUEHUHU KOTOPOIO IPOUCXOISAT
pa3HOHalNpaBJeHHbIE W TNPOTUBOpEUMBHIE Mpouecchl. Ha mepcnektuBy, mo-
BUJMMOMY, Bb€3]l B TOPOJI Oy/IeT MPEBHIIIATH BbIE€3] U3 HETO.
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Eme ognolt otnuuutenbHOi yepToid 90-x rofoB ABISETCA MOSIBICHHUE B
ropojie HOBBIX, paHEe HE CYIIECTBOBABIIMX I'PYIIT MUTPAHTOB: 3TO OEKEHIIBI U
BBIHY’K/JICHHBIE IIepecesieHbl, U3 ['apabaxa IMMUTPAHThI U3 CTPAH OJIMKHETO U
JANBHETO 3apyOeskbs, ula 0e3 ONmpeaeieHHOr0 MECTa KHUTEIbCTBA U HEKOTO-
pbI€ Ipyrue KOHTUHICHTHI BDEMEHHOI'O HACEJIEHUs IOpoJia, KOTOPhIE BMECTE C
MOCTOSIHHBIM HAaCeJICHHEM Topoja U 00pa3yloT €ro JeMorpaduiyeckuii moTeH-
uaJl.

Jna baky kak u 115 IpyruX KpyIHBIX FOpPOJIOB CTPAHbI, OLIEHUThH peallb-
HOE HaceJleHHue HEBO3MOXKHO 0€3 y4yeTa 3TUX MHOT'OYHCIIEHHBIX IPYIII Hacele-
HUS, KOTOpBIE (DaKTUYECKH KUBYT U (MIIM) pabOTAIOT B TOPOAE, HE UMEsl MPO-
IIMCKU MU peructpaunu. KakoBbl TEHACHIIMN Pa3BUTHS 3TOT0 HOBOTO JJIsl HAC
ABJICHUSA? AHaIU3 JUHAMMKU YHCJIEHHOCTU JIOTOJHUTEIbHBIX Ipynin OaKuH-
CKOTO0 HAaceJIeHMs MOKa3blBaeT, YTO HAONIONACTCS MX YCTOMUYUBBIA POCT BO
BpeMeHu: B Havasie 90-x ronos-1,1 mun.4en., B cepeaune 90-x cBpie 1,3 MiH.
HacToslee BpemMsa — okono 1,4 muH.uen. MoHO cka3aTb, 4YTO B rOpoJe I0-
MOJIHUTEJIBHO J)KUBET HacesleHue 1,5 MUIIMOHHOTO ropo/ia.

Bcenencreue OvicTporo pacnaga CCCP rpanunbl A3epOaiikana okasa-
JIUCh COBEPIIEHHO OTKPBITHIMU JUIsl CBOOOJHOTO BbE3/Ja Kak U3 OBIBIIMX pec-
nyonuk Coro3a, Tak M M3-3a €ro nepeienoB. YHCI0 3KOHOMUYECKHX HUMMHM-
IPaHTOB, UIYIIUX B A3epOaiikaHe 3apab0TKOB (B OCHOBHOM 3TO BBIXOJIIbI U3
Adranucrana, [Takucrana, ['py3un), cocraBnsier 30-40 toic.uen. YucieHHOCTD
O(QUIMATIbEHO 3apETUCTPUPOBAHHBIX OEKEHIIEB, CIACAIOLIUXCS OT BOWH M JIO-
KaJbHBIX KOH(JIUKTOB U OOPAaTUBIIUXCS C MPOCHOOH O MPeJoCTaBIeHUH yoe-
KU1, HAYUTHIBAET OKOJIO 3 ThIC. uel. (80% 3TOro moToka NpuxXoAUTCS Ha KU-
tenelt Adranucrana, Cupun, [lakucrana, Mpaka). JlaHHBIX 1O TpeTeil rpymime
MUTPAaHTOB-TPAH3UTHBIX, JJIS KOTOpPbIX A3sepOaiijkaHa SBISETCS MPOMEXKY-
TOYHBIM 3TalloM JJI1 NIPOHMKHOBEHMs B PAa3BUTBIE CTpaHbl 3amana, HeT. Ilo
OIICHKaM, Ha HE3aKOHHBIX OCHOBAaHUSAX B ropoje Haxoautcs okosno 30 Teic.
MHOCTPAHIIEB.

Ha cMeny npakTukyeMomy B COBETCKOE BpeMs ITPUBJIEUEHUIO HHOTOPO/I-
HUX “IO0 JMMUTY” Ha HE MPECTH)KHbIE M BaKaHTHBIE B TOpoje paboune MecTa
IpUILIa TPAKTUKA “KBOTUPOBAHUSA Ha BPEMEHHOE NMPUBJICYEHNE HHOCTPAaHHOU
paboueil cuibl. OCHOBHAs 4acTh MHOCTPAaHHBIX pabouux paboTaeT B CTPOM-
TEIbHOM KOMIUIEKCE M Ha TpaHCIopTe: cooTBeTcTBeHHO 10 u 6 Thic.uen. (00-
Iee YMCI0 UHOCTPaHHBIX pabounx u creruanuctoB B 2016 1. CocraBnsio 35
Teic.yen.) KpynHeilmuMu nocraBimukaMu paboueit cuibl B baky siBhsitorcs
crpansl CHI' (mpexxne Bcero I'pysus), Typrus, [lakucran, Adranucran [9].

B nocnennue roapl B CBSI3U C SKOHOMHUYECKUMHU MpodIeMaMH B CTpaHax
OJMHKHETO U JJaNTbHETo 3apy0ekbsi BO3POCIIO 3HAYUTEIbHOE KOJINYECTBO “Kpat-
KOCPOYHBIX MUTPAHTOB”, KOTOPbIE 3aHUMAIOT PA3JIMYHbIE HUIIM B CTPOUTENb-
CTBe, 4acTHOM Ou3Hece, Ha pbIHKaxX. boiee WM MeHee TOUHBIN yueT 3TOH co-
BOKYITHOCTH HeJIeraJIbHbIX MUTPAHTOB MPAKTUYECKH HEBO3MOXKEH (B TOM YHC-
Je W B CBSI3U ¢ juOepanu3anueil JeraabHON M HeleradbHOM clauu KBapTUp).
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Eme oxna HOBas rpyrimna BpeMEHHOTO HaCEJICHHS-“O0MKH -II0 OITYOIMKOBaH-
HBIM JaHHBIM COCTaBIISET 3-5 ThIC.4el., (paKTUYeCKH OHa 3HAUYUTENHHO OOJIbIIe
Y COCTABJISIET M0 Pa3JIUYHBIM SKCHEPTHBIM OIIEHKaM OT 5 10 10 TbIc.yel.

AKTyajqbHOCTh npodiaemsl. [locnenHee necsaTwieTue BHECIO 3HAYM-
TEJIbHBIE MEPEMEHbl U B XapaKTep B3aMMOCBS3aHHOI'O pPACCEICHUs B pa3BU-
Baronielicss BOKpyr baky armomepanuu. [Ipexae Bcero 3To mposiBUIOCH B 00b-
€Max M HamNpaBJICHUAX TPYIOBBIX MAasSTHUKOBBIX MHUTpanuii. B konie 80-x — B
Hayane 90-X rojioB, MO OIEHKAaM CIIEI[HAUCTOB, 00bEM TPYIOBOH MasTHUKO-
Boi murpauuu B baky cocrasisin 60-70 ThIC. exxeqHEBHO, a U3 baky B Hace-
JICHHbIE IYHKTHl AOILEPOHCKOIO0 AKOHOMHUYECKOro paioHa obsactu 15-20
Thic.uen. Ha nporskennn 90-x ro1oB pe3Kkue U3MEHEHHUsI TPOU3O0IILIN Ha PbIH-
ke Tpyaa. ['myOokuii Kpu3uc, NepekMBAEMbIi MHOTUMH OTPACIISIMU TTPOMBIIII-
JICHHOCTH, Hayku, Hedrexumuueckoro komruiekca (HXK), ocobenno cunpHO
OTpa3uJjICs Ha HaceleHHu AOLIEPOHCKOr0 3KOHOMHYECKOro paioHa, IIe ypo-
BEHb 3apETUCTPUPOBAHHON Oe3pabOTHIIbI BhIIIE, YeM B baky.

Oco0eHHO Pe3KO ATU TEHIEHIIUU MPOSBUWIKNCH B TEX TOPOJIaX U MOCETKAX
AGuiepoHa, rpagoo0pasyrolue oTpaciu B KOTOPBIX ObUIM MPEACTaBIEHBI O1-
HUM-JBYMSI TPEINPUATASIMHA HAYKH, JIETKOW W MHIIEBOW MPOMBIIUICHHOCTH,
HXK. Pa3Butue cdepsl yciyr, B OCHOBHOM, TOPrOBJIM, Majoro Ou3Heca He
CMOTJIO KOMIIEHCUPOBaTh MOTepH paboumx mecT. MHOTHE TopoJia U MOCEIKH
MPUTOPOJIHOTO MOsICa MPEBPATHIIMCH MO CYIIECTBY B “‘criayibHble” paiioHbl ba-
Ky, MOJABIISIONIAs YacTh TPYIOCIHOCOOHOIO HacelleHUsI KOTOpPBIX paboTaer B
CTOJUILE. YBEIMYUIUCH TOTOKH U U3 MOCEJICHNI BHEIIHErO Nosica paiioHa He-
CMOTpS Ha 3aTpaTbl BPEMEHU Ha MOe31Ky Ha paboty. [lo 3Tum xe mpuunHam
YMEHBLINIACh TPYAOBask MassTHUKOBAs MUrpanus u3 baky B palioHBbI.

N3meHunucr 00beMbl MOTOKOB M MEXIY TOpoJamMH pailoHa, KOTOpbIe
BXOJWJIM B COCTaB ‘“MaibIX’ arjoMepaluil WM, TaK Ha3blBA€MbIX, arjoMepa-
LU{ BTOPOro nopsjaka. [IpuoputeTHoe pa3BUTHE ITUX CHUCTEM PACCEIEHUS pac-
CMaTpUBAJIOCh KaK BapHaHT pacCpeOTOUYCHHOTO pa3Butusa baky Ha Goree miu-
pOKOIl TeppuTopuaibHON 6a3e. 90-e roapl BHECIH CBOM KOPPEKTHUBHI U B ATHU
npoueccsl. B 1enoM, ¢ J0CTaTOYHONM CTEMEHBbIO TOCTOBEPHOCTH MOXHO KOH-
CTaTHpOBaTh, YTO IPOM3OLLIA OINpeAeTeHHas Je3WHTEerpanus ariomepanui
BTOPOTO TMOPsI/IKa, 0COOCHHO ONMXHUX K baky 3a cuer Bo3pacTaHusi 3HaAUYCHUS
cBszeit ¢ baky (poct o6bemMa TpyIOBBIX MasTHUKOBBIX MUrpanuii B baky npu
oca0JIeHNH CBSI3€i MEXy TOCETICHUSIMH).

Baxxapie mepeMeHbl IPOUCXOAST BO BHYTPUIOPOJICKOM pacceleHUH B
caMoOH CTOJIUIIE, YTO CBS3aHO C POCTOM pa3pbiBa B YPOBHE JI0X0/I0B OAKUHIIEB.

[Ipexxne Bcero 3To MpOSBISETCS B HAapaCTaHMM COLMAIBbHOW CTpaTu-
¢duKanyu B pacceIeHUH OaKUHIIEB, 3HAYUTEIBHYIO POJIb B YCKOPEHUH KOTOPOM
UIpAET PBIHOK XWibs. CroxxuBmIascs K KOHIY 80-X ToJI0B HEOJIHOPOIHOCTh B
pacceneHuy B TEUEHUM IIOCIEIHETO JECATUIIETHS CYIIECTBEHHO BO3pOCia 3a
CYET YCKOPEHHOTO CTPOMTENbCTBA AJIUTHOTO XKWJIbS B LIEHTPE M pAlie Ipec-
TH)KHBIX PallOHOB CPEIMHHOTO U NMepU(epuitHOro mosicoB ropojaa. Buenpenue
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3alaJHbIX CTEPEOTUIIOB XM3HU IPUBOAUT K POCTY CTPEMIICHHUS ‘‘yIIy4IIUTh
CBOM azpec” y COCTOSITENIbHBIX KUTEICH U «BBIMBIBAHUS OCIHOTO HACEJICHUS
U3 MIPECTHXKHBIX palloHOB. MeHseTcs (3a cuyeT 0OMEHOB M KYIUIU-ITPOAAXKH KH-
Jbsl) COCTAB HACEJIEHUS IIOCTPOEHHBIX B COBETCKOE BPEMS IJIMTHBIX JJOMOB U
JIOMOB  YJIYUIIEHHOW IUIAHUPOBKU. OOBEKTUBHO K TEPPUTOPUAIBHOM Iu-
(depeHIanMy HacEJCHUS BEJCT U peajn3yeMasi B HACTOSIIEe BpeMs MpaKTHKa
CTPOMTENBCTBA KUIbs PA3HOI0 KauecTBa (3JIUTHOE XKUJIbE, MACCOBOE JICIIEBOE
YKUJIbE HAa OKPAWHHBIX U HA BHOBb IIPUCOEANUHEHHBIX TEPPUTOPUSIX ).

Hapsiny ¢ mojoXUTeIbHBIMHM MPOSIBICHUSMU 3TOrO Iporecca (Bo3Bpa-
LIEHUE KWIbIX (YHKIMI 1 OMOJIOKEHHE LIEHTPaJIbHbIX pailoHOB baky c¢ Hau-
6osee “cTapbIM” HaceJIEHHEM B HACTOsIIEE BpeMs) CleyeT UMETh B BUY, UTO
baky MOXeT CTOJIKHYThCSI C NOSIBJIECHUEM PallOHOB IPOKMBAHUS IPEUMYIIIECT-
BEHHOI'0 OEHOI0 HACEJIeHMs C MOBBIILIEHHBIM YpOBHEM 0e3pa0oTHLBI U Ipe-
CTYIHOCTH (Kakue MMEITCA B OOJBIIMHCTBE KPYMHBIX CTOJIMYHBIX TOPOJIOB
3anaJHbIX cTpaH). C HEKOTOPOH CTENEHBI0 YCIOBHOCTH MOXKHO TOBOPHUTBH O
HaJIM4MM 3a4aTKOB TaKUX PAMOHOB B HACTOsLIEE BPEMs, “JIydIlHE IIPEACTABHU-
TeIU”’ KOTOPBIX HMMEIOT XapaKTEpHbIE Ha3BaHMS: ‘‘COBETCKOE”, “‘NamaHuHa’”,
“xyTop” mp.

['myGokuii conManbHO-?3KOHOMUYECKHH KPHU3HC B OBIBIIMX COBETCKHX
pecry0nHMKax TMpHUBEN K “BBHITAJKUBAHUIO” HE TOJIBKO PYCCKOSI3BIYHOTO, HO M
KOPEHHOI'0 HaceJeHUs Ha MOCTOSHHOE M (WJIM) BpEMEHHOE KUTENbCTBO B baky
U Apyrue peruonbl AzepOaiimkana. [Ipu oTCyTCTBUM 10CTOBEPHON OTUETHOCTHU
00 3THX MOTOKaX HEKOTOPbIE MPEJICTABIECHH 00UX pa3Mepax MOXKHO MOIY4YUTh
110 KOCBEHHBIM JIaHHBIM.

BMecre ¢ TeM Henb3s HE yKa3aTb Ha MOJIOKUTEJIBHBIE TEHJACHIMA B MU-
IPallMOHHBIX MpOLIeccax: CTPEMJICHHE YUUThCS, )KUTh U paboTath B baky Hau-
0oJiee aKTHBHBIX U TAJIAHTJIMBBIX JIFOJIEH U3 pa3HBIX pernoHOB A3zepOaiiikaHa,
yBEJIMYEHHUE YKClIa UHOCTPAHHBIX IpakJaH, IPUBJICUEHHBIX BHICOKMMH TEMIIa-
MH POCTa MOJUTHYECKOTO U SKOHOMHYECKOTO 3HAueHHs CTOJIMIBI A3epOaii-
JUKaHa (IUIUIOMATHYECKUH KOpIyC, MHOTOYMCIIEHHBIE COTPYIHUKH MpEICTa-
BUTENILCTB MHOCTPAHHBIX CPEACTB MaccoBOM MH(popManuu, 0aHKOB, PUPM, CO-
BMECTHBIX npeanpusatuil). Ilo HEeKOTOPbIM OIIEHKaM, YHCIEHHOCTb 3TUX TPYII
MHOCTpaHHBIX rpaxkaaH B baky npespimaer 20 ThIC.uen.

3akirouenue. Pesromupys, cienyeT OpUITH K BBIBOAY, 4TO baky cTouT
nepes KOMIUIEKCOM HOBBIX JeMOrpapuuecKux npoodsieM, OCO3HAaHHOE peIIeHue
KOTOPBIX KpaiHe Ba)xHO AJis ee pa3BuTha. K HUM oTHOCATCSA: HEOOXOJUMOCTh
HEOTJIOKHBIX MEp MO CHM)KEHHIO CMEPTHOCTH U YBEIMYEHHMIO POKIAEMOCTU
MyTeM Pa3HOCTOPOHHEH W A(PPEKTUBHOM CONMATBLHON TOJUTHKH, Pa3BHTHI
3/paBOOXPAHEHUS M YJIy4YLIEHUS SKOJIOTMYECKOW CHUTyalluH; PEryJIHpOBaHHE
MUTPAIMOHHBIX MPOIECCOB; PECTPYKTYypU3alHs Ipagoodpasyromieit 6a3sl baky
C YBEJIMUYEHHUEM JIOJIA €€ CEKTOPOB, OTBEYAIOIIUX CTOJIMYHBIM (yHKIMAM baky
Y MTOCTETIEHHOTO YMEHBIIEHUS J0JH CEKTOPOB, pa3BUTHE KOTOPHIX MaJjo Lieje-
c000pa3Ho B YCIOBUSAX CTOJHIIBI.
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Byner nu konuuecTBeHHO pacTtu Hacenenue baky? DToT Bompoc He uMe-
€T OJIHO3HAYHOTO OTBeTa. MOXKHO MPEANOJ0XKUTh, YTO COBPEMEHHBIE HE-
raTUBHbIC TEHICHIIMHM HOCSAT BPEMEHHBIN XapaKTep U CBSI3aHbl C OTHOCUTEIHHO
KPU3HUCHBIMHU SIBJICHUSIMH B SKOHOMHKE U JAeMOrpaduyecKoi cutyanuu B Azep-
Oaitkane. [Ipu mpoektupoBanuu baky ciemgyer paccMaTpuBaTh HECKOJIBKO
ATBTEPHATHB POCTA HACEICHHS, C TEeM YTOOBI BO3MOXHBIC HEOXHUIAHHBIC H3-
MEHEHHS B €ro JUHAMHKE HE OKa3alld HelpeAcKa3yeMoro BIMsSHUS Ha (popmu-
poBaHHE HHPPACTPYKTYPHI CTOIUIIBI, €€ TEPPUTOPHAIILHOE PA3BUTHUE U TIAHU-

POBKY.
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BAKI AQLOMERASIYASININ DEMOQRAFIK POTENSIALI
V.0.9FONDIYEV, S.Q.NAGIYEV
XULASO
Mogqaloda Abseron iqtisadi rayonunda Baki aglomerasiyasinin demoqrafik potensialinin
aktual problemlorino baxilir. Demogqrafik potensialin modeli verilir. Miqrasiya proseslorindo

miigsahido olunan miisbat tendensiyalar tohlil edilir.

Acar sozlor: demogqrafik potensial, tobii artim, Baki aglomerasiyasi, miqrasiya prosesi,
Baki sohari.

70



DEMOGRAPHIC POTENTIAL OF BAKU AGGLOMERATION
V.A.AFANDIYEYV, S.G.NAGIYEV
SUMMARY
The article is devoted to the actual problems of the demographic potential of the Baku
agrarian sector in the Absheron economic region. A model of the demographic potential is
given. The migration processes are analyzed; positive trends in migration processes are

indicated.

Key words: Demographic potential, natural increase, Baku agglomeration, migration
process, Baku city.
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GIRDIMANCAYIN DAGLIQ HiSSOSINDO MESO
EKOSISTEMLORININ ANTROPOGEN TRANSFORMASIYASI

M.Y.XOLILOV, S.S.ATAKISIYEV
AMEA akad.H.O.9liyev adina Cografiya Institutu
Mahmud-khalilov@rambler.ru

Mbaqalada Girdimangay hdvzasinda tabii yiiksaklik mesa ekosistemlarinin miiasir vaziy-
yati, antropogen transformasiyamn sabablori va isigamatlori hagqinda malumat verilir. Askar
edilmigdir ki, hdvzonin biitiin qursaqlarinda mesa ekosistemlori transformasiyaya ugrayaraq
dayisilmis va ya mahv edilmisdir.

Acar sozlar: mesolik, agacliq, siblok, meso ekosistemi, transformasiya, dolulugq.

Boyiik Qafqazin dagliq orazisinin meso ortilyii L.I.Prilipko (4),
H.©.0liyev (1) M.Y.Xaliov (2), Q.S.Mommadov, M.Y .Xalilov (3), M.H.Zan-
giyev (5) vo digor todqiqatgilar torofindon Oyronilmisdir. Boylik Qafqazin
conub yamacinin sorq hissasinds yerloson, monbayini Babadagin (3632m)
conub yamacindan (2900 m) gétiiron Girdimangay hovzasinds bu istigamatli is
aparilmamigdir. L.1.Prilipko (4) Bdyiik Qafqazin dagliq hissesindo 3 yiiksoklik
dag-meso qursaqlari (asagi, orta vo yuxari) ayirir.

2017-ci ilin yayinda apardigimiz ¢6l-tadqiqat islori gostordi ki, Girdi-
mangay hovzosinin dagliq hissesinde Boyiik Qafqazin diger ¢ay hovzalari ilo
miiqayisodo meso Ortiiyli daha cox antropogen tozyiqloro moruz galmisdir.
Hoévzonin biitlin dag-meso qursaqlarinda meso ekosistemlori intensiv antro-
pogen transformasiyaya ugramis, ¢cox yerdo iso meso Ortiiyli tamamilo yox
edilmisdir.

Hovzonin asaglr dag-meso qursagn iiglin xarakterik olan iberiya palidi
(Quercus iberica Stev) mesolorinin nisbaton ilkin voziyyeotini saxlamis kigik
sahaloring tosadiif edilir (sokil 1, cadval 3, tacriiba sahasi S-16). Oksar orazi-
lords iso palid mesasi digor agac cinslorilo vo asason, miixtalif siblok qruplas-
malart ilo (qaratikan, sumaq, yemisan, topulga vo b.) avoz edilmisdir.

Girdimangayin sol sahilindo doniz soviyyasindon 960 m yiiksoklikdo
yerlogon S-2 sayl tocriiba sahosindo agacligin torkibindo yas1 150-200 olan,
boylar1 23-25m, dos boraborindo diametrlori 60-80 sm-o c¢atan tok-tok iri
gbovdali palid agaclart bitir. Bu, indiki téroma tipli agcaqayinli-valas mesasinin
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asag1 dag-meso qursagi ligiin edifikator agac cinsi sayilan iberiya palidi
mesosinin yerinds formalasdigini gostarir.

Sok. 1. Asag1 dag meso qursaginda iberiya palidi mesosi

Doniz saviyyasindon 710 m yiiksaklikde yerlogon S-3 tacriiba sahasindo
agaclarin 6zbasina, qanunsuz kosilmasi noticosindo dolulugu 02-ys salinan
palid seyrokliyindo qaratikan sibloyi (Paliurus spina christi Mill ) forma-
lasmigdir, torkibino ardic kollar1 qarisan qaratikanliq bozon six, kegilmoz
congollik yaradir.

Marsrut  todgiqatlart  gostordi ki, Girdimancayin orta dag-meso
qursaginda doniz soviyyasindon 1000-1800 m yiiksoklikdo meso Ortiiyiine ¢ox
kicik saholordo dik, olgatmaz yamaclarda rast golinir. Bu saholordo asason
toroma tipli palid vo vales iistiinliik toskil edon agacliglar yayilmisdir (Sokil 2,
cadval 1).

Otoyi Lahic gosobasindon baslayan Niyaldagin simal yamacinda bir
hektar da olsa orta yasli vo yetismis agacliga tosadiif edilmir. Burada apar-
digimiz todqiqat isinin naticasi 2 sayli cadvelds verilir. Daniz saviyyasindon
1350 m yiiksoklikdo dik simal yamacda hazirda otlaq (oriis) kimi istifado
olunan mesosizlosdirilmis orazinin fonunda valosli-fistiq megsosinin yerindo
pOhradon téromis cavan yash six voloslik formalagmisdir (1 kdkdon 5-10 oadod
siv qalxir).

Niyaldagin zirvesine dogru yamac boyu qalxdiqca cavan volos agac-
larinin torkibine fistiq (Fagus orientalis Lipsky) da qarisir. Doniz soviyyasindan
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1550m yiiksoklikde agacligin torkibindo fistiq 20 %-9 gatir (toc. sahosi S-6).
Doniz soviyyesindon 1650-1700 m yiiksoklikds six monodominant cavan yash
fistig agacligi formalagmisdir (toc.sah- S-7), torkibindo tok-tok voloss vo
cokoyo (Tilia cordata Mill) tosadiif olunur. Tosvir olunan biitiin saholords
cavan agaclar odun, lobya cubugu vo komiir yandirmaq ti¢iin kosilib atlarla
dasinir (sokil 2, cadval 2).

s R

Sok. 2. Girdimangairfn sa{g sahilinda pbzulnius meso sahalori

Cadval 1
Girdimancay hovzasinin asag1 dag-mesd qursaginda mesd ortiiyiiniin
antropogen transformasiyasi

Tacriiba Bitki Yerlosdiyi Agac va kol bitkilari Ot ortiiyi Ehtimal
sahosi ortiiyliniin movge olunan
tipi ilkin
agacliq
S-2 Toromo tipli | Girdimangaym | 8V2 Ag(60-70), Taxil otlar1, | Palid
agcaqaymlt | sol sahili DSY- | dolulug-0,6 , h=18- | boymadoran, | istiinliik
— voloslik 960m, $-25° 22m, d=24-32sm, edon
tok-tok palid (150- agacliq
200)

S-3 Pald Girdimangayin | Seyraklik: 10P(40- yoxdur Iberiya
mesasinin sol sahili DSY- | 50) doluluq -0,2 palidi
yerindo 710m, C-15° ,h=14m, d=24-32sm. mesasi
qaratikan Qaratikan-+ardic,
sibloyi sixlig1 60-80%
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Cadval 2

Girdimancay hovzasindo mévcud olan torama tipli messliklorin

xarakteristikasi
Tacriiba Biki Yerlosdiyi movqe Agac vo kol Ot ortiiyii Ehtimal
sahosi Ortiiylintin bitkilori olunan
tipi ilkin
agacliq

S-5 Pohrodon Niyaldag, DSY-1350 |10V (15-20), Yoxdur Fistigh —
téromis cavan | m, S-35-45" h=6-7, d=6- volas
yasl volaslik 12sm, doluluq- mesosi

0,9-1.0, qiraq
corgado tok-tok
palid.

S-6 Po6hradan Niyaldag, DSY -1550 [8V 2F+P (15- Seyrak taxil Valasli-
toromis m $-30-35° 30), h=5-6 m, otlart qaraqiniq, |fistiq
fistigl valas d=4-10 sm, birsotu mesasi
mesosi doluluq 03-06
Pohrodon Niyaldag, DSY-1650- | 10F+V, coke Yoxdur Yiiksok
téromis cavan|1700 m,  $-40-50° |(15-20) h=6-8 govdali

S-7 yash fistiqhq m, d=4-12 sm, fistiq

doluluq 09-1.0 mesosi

S-10 |Pohraden Girdimangayin sag 10 P (20-60); Seyrak: taxil Yiiksak
toromis sahili, DSY-1960 m, |sorq palidiorta |otlari govdali
miixtolif yash | Ssq -45° d=16 sm, max ¢otiryarpagq, sorq palidi
palidliq d=36 sm, h=8-13 |qaraqiniq mesosi

m doluluq 06

S-13 | POhradan Girdimangayin sol 8P 2V, h=4-6 m, |30-50% cil, Yiiksak
toromis sahili. DSY-1700 m, |d=6-10 sm, moaryamnoxudu, | govdali
valasli SQ-36°, Duvoryan doluluq 03-05, |qaraqiniq volasli-
palidliq (By) |kondinin yaxinliginda |talalarda ardic, palidliq

itburnu, zirinc (Cy
kollar1

S-16 |Azpozulmus |Girdimangay sag SP 5V (80-120), |Cox seyrok, Yiiksok
volasli- sahili, Dsy-840 m h=23 m, d=60-86 | ¢atiryarpaq, govdali
palidliq azmeylli yamac-5-6° |sm, doluluq -06- |novruz ¢icoyi  |velasli

07, tok-tak palidliq
yemisan

Girdimangay boyu yuxar1 qalxdiqca Lahic gosobasindon baglayaraq sag

sahil yamaclari, demak olar ki, mesasizlosdirilmisdir. Burada mesonin yerindo
yaranan, otlagq kimi istifado olunan miixtalif siblok qruplagmalar1 ¢omon vo
¢omoan-bozqir arazilori fonunda ¢ox kicik sahalordo, dik yamaclarda pozulmus
mesa qaliglarina rast golinir. Burada doniz soviyyasindon 1960 m yiiksaklikdo,
dik yamacin simal-sorq cohatindo miixtalif yash pohraden téromis sorq palidi
(Q. macranthera Fisch. et. Mey) agacligin1 geydo aldiq (toc sahosi S-10).
Tarkibindos tok-tok armuda, agcaqayna rast golinir. Agacliq dofslarlo agaclarin

75




kasilmasi naticesinds yiiksok gdvdali palid mesasinin yerinds formalasmisdir.
Sahado kasilon agaclarin kdtiiklorine rast golinir. Mal-qara otarilir.

S - 13 sayh tocriibo sahesi iso Girdimangayin sol sahilinde doniz
soviyyasindon 1700 m yiiksoklikdo tosvir edilmisdir. Sahodoki cavan yasli,
dolulugu 03-05 olan pdhradon tdéromis seyrok valssli-palid agacligi intensiv
antropogen amillorin tosiri naticesindo yiiksok gdvdeli mohsuldar palid
mesosinin yerindo amolo golmisdir. Saho kondin yaxinliginda yerlosdiyindon
agaclar daim kosilir, yenidon pohra verir, bir kotiikdon 5-20 adoad pdhro galxir.
Valoss vo palid pohralari bozan six, ke¢ilmaz olur. Girdimangay hdvzasinin orta
dag-meso qursaginda meso ekosistemlorinin antropogen transformasiyasi
onlarin miixtalif siblok qruplasmalarina ¢evrilmasi istigamatindo gedir (cadval
3). Mesosizlogdirilmis saholordo omolo golon bu qruplagmalarin hamisinda
uzun illor boyu intensiv mal-qara otarildigindan torpaq Ortiiyii eroziyaya
ugrayir, kollar vo ot Ortiiyii mohv edilir, mesonin yerindo tikanli kolluglar
formalagir.

S — 4 sayl tocriibo sahosi kondlors yaxin yerlosdiyi tigiin intensiv mal-
qara otarildigindan siddetli derocads eroziyaya moruz qalmis, orazi qobu vo
yarganlarla parcalanmisdir. Burada kol cinslorinin ¢oxu mohv edilmis, yalniz
mal-qara torafindon yeyilmayan kollar (itburnu, boyiirtken vo b.) qalmigdir. S —
15 sayli tocriiba sahosinda do torpaq giiclii eroziyaya ugramis, torpaq sothindo
gilli silixurlar vo miixtolif oOlgiilii daslar toplanmisdir, burada mal-qara
torafindon yeyilmoyon ardic kollarindan ibarat siblok formalagmisdir (sokil 3).

# o] -
— - 3 P

Sok. 3. Lahic kandi axnhgia rss tipli ardic kollgu
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Cadval 3

Girdimancayin orta dag-mess qursaginda mesasizlosdirilmis sahalords
toroma tipli sibloklorin xarakteristikasi

Tocriibo| Bitki ortiiytliniin Yerlosdiyi | Agac vo kol bitkilori Ot ortiiyii Ehtimal
sahosi tipi movqo olunan
ilkin
agacliq
Mesoasizlosdirilmis | Girdimangayn | Itbirnu (5), bo- 20-80% yonca | Valosli-

S-4  |sahodo tikanl sag sahili, yiirtkon (4), tok-tok |novlori, lanset- |palidliq

kolluglar ( B;, C) |Lahic qosabasi |al¢a, yemisan, alma |yarpaq bagayar- | (iberiya
ilo iizbaliz, pagt, boymo- | palidi)
“Qurabel” doron, qanqgal, |(C,)
daginin otoyi, moaryamnoxudu,
DSY-1410 m, kokotu
CSq-25-35"

S-8 | Mesosizlosdirilmis | Girdimangayin | Govan (5), ardic (3), |60-80% taxil Volosli-
sahado tikanh sag sahil. itburnu, zirinc, ardic: | otlari, kokotu, |paliliq (C;)
kolluglar (C;, B) [DSY-1650 m, |h=0,5-3m, govon 0,5 |cil, kasni, sal-

C-Csq -25-40° |m fey, moryomno-
xudu, tok-tok
daz1
Mesasizlosdirilmis | Girdimangayin | Tok-tok va topa 10-100% (3) Serq palidi
sahads ¢omon- sag sahili halinda p&hraden kakotu (1), boy- | mesasi
bozqir bitkiliyi DSY-1920 m, |toramis palid, ag- madaran (2),
S-9 Sq-30-35° caqayin, kollar: qaraqiniq, kas-
seyrok halda itburnu, |ni1, birsotu, an-
ardic, zirinc, relyefin | diz, orta yonca,
¢okak yerlorindo saxduran
topa halinda
caytikani
Toromo tipli Girdimangayin | Ardic kollari(5), 50-60% taxil Serq palidi
miixtalif kollu sag sahili. itburnu(1), yemisan, |otlari, kokotu, |mesasi
ardichiq (B}, C) |DSY- 1650 m |basinagaci dazi, moryom- |(C,)
S-11 S-5q-35-45" noxudu, kasni,
qaraqnix,
birsotu

S-12 | Caysahili miixtslif | Girdimangayin | Caytikani (3), 10-20% taxil Palidli-
kollu gaytikanliq |sol sahili, itburnu (4), dovsan |otlari, dazi, valaslik
(Cy3) DSY-1790 m, |almasi, yemisan, birootu, qara-  |(C,3)

C-5q-10° badmiisk, alga, tok- |qinig, ¢iyslak,
tok armud ac1 yovsan

S-15 | Miixtalif kollu Girdimangayin | 40-60% ardic kollar1 [10% cil, mor- | iberiya
toromo tipli ardic  |sol sahili. (5), tok-tok dovsan- |yomnoxudu, palidi
siblayi ( By) DSY-1360 m |almas, zirinc, itbur- |kokotu mesasi

Sq-10° nu, govan (Cy)
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Doniz soviyyesindon daha yuxarida 1650-1900 m-do yerloson mesosiz-
losdirilmis saholordos ¢oman-bozqir bitkiliyi fonunda sibloklor formalasir (tac.
sah. 8, 9, 11). Belo sahalords ot ortiiyii six ( 60-80% ), kollar iss seyrak bitir.

Girdimangay hovzosindo doniz soviyyasindon 1800 — 1900 m yiiksok-
likda torkibindo g¢aytikani olan kol qruplasmalarina da rast golinir. Cayin sol
sahilindo dagin azmeyilli otok hissasindon ¢aya godor 200 m enindo mesosi yox
edilmis sahodo riitubatli kol cinslorindon ibarat qruplagsmada caytikani istirak
edon sahoni todqiq etdik (toc. sah. S- 12), burada o, bozon digor kol novlorilo
kecilmaz congollik amols gatirir.

Apardigimiz tadqiqatlar gostordi ki, Girdimangay hovzesinin yuxari
dag-meso qursagini (1800-2400 m ) tutan sorq palidi vo tozagac (Betula pen-
dula Roth) mesasi zolag1 asrlor boyu davam edon antropogen amillorin (agac-
larin kosilmaosi, yay otlaglar1 kimi istifads ) tosirindon siradan c¢ixarilaraq ¢o-
mon vo bozqir-gomen bitkiliklorilo ovez olunmusdur. Oz qoruyucusunu (meso
Ortilyiinii) itiron dik yamaclar siddotli deracods eroziyaya ugramis, qobu vo
yarganlarla pargalanaraq sellorin yaranma monboyina ¢evrilmigdir.

Notica

1. Girdimangay hovzesinin dagliq hissesinds biitiin yiiksoklik meso qursaqla-
rinda meso ekosistemlori transformasiyaya ugrayaraq doyisilmis vo ya
mohv edilmisdir.

2. Asagr dag-meso qursaginda iberiya palidi istiinlik edon megsolor sey-
roldilorak az mohsuldar pdhro monsali agacliglara ¢evrilmis vo ya pdhroden
toromis valas, domirqara megaliklori va kserofit tipli sibloklorlo (qaratikan,
topulga, ardic va b.) avoz olunmusdur.

3. Orta dag-meso qursaginda ilkin voziyystini saxlamig meso ekosistemi qal-
mamusdir. Fistiq mesalori pdhromansali cavan yash valasliklors, oksor hal-
da iso miixtalif tipli sibloklore (ardic, itburnu, yemisan vo b.) ¢evrilmisdir.

4. Yuxarnt dag-meso qursaginda sorq palidi vo tozagac mesolori insanin
uzunmiiddatli tesarriifatsiz foaliyyati (agaclarin kasilmasi, nizamlanmamis
yay otlaqlar1 kimi istifado) naticosinds tamamils siradan ¢ixarilmis, deqra-
dasiyaya ugramis ¢omon, coman-bozqir bitkiliyi vo onlarin fonunda seyrak
kol gruplasmalart ils ovoz edilmisdir.

5. Mesosizlosdirilmis genis orazilor giiclii eroziya prosesino moruz qalaraq
yargan vo qobularla pargalanmis, su rejimi pozularaq sel monbyins cev-
rilmigdir.
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MOUNTAIN PART OF THE BASIN OF GIRDMANCHAY RIVER
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SUMMARY
The present conditions, reasons and directions of anthropogenic transformation of the
forest ecosystems in natural high-altitude forest belts of the basin of Girdmanchay river are

stated in the article.
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QARQARCAYIN GOTIiRMO KONUSUNDA YERALTI SULARIN
HIiDRODINAMIiKi PARAMETRLORININ QiYMOTLONDIRILMOSI

A.M.IBRAHIMOV, R.B.MOMMODOVA
“Azarsu” ASC, “Sukanal” Elmi-Tadqiqat va Layiha Institutu
aibrahimov80@gmail.com, ramilya.mammedova@gmail.com

Mbaqgalada Agcabadi sahari va atraf kandlorin i¢mali suya olan talabatimin ddanilmasi
magsadilo Qarqarcayin gatirma konusunda qazilmis (dorinliyi 150 m) kagfiyyat-istismar
quyusunda aparilan tadgqiqat islorinin naticalori verilmigdir. Quyuda ytiksak sarflo su ¢okmo
islori zamani gotiirtilmiis su niimunalarinin analizi naticasinda suyun minerallasma daracasinin
gabul olunan normadan artiq olmasi qeyds alimmusdiw. Istismar prosesinds bu sularin
keyfiyyatinin pislasma riski oldugu ii¢iin igmali su tachizatinda istifada olunmasi magsadouygun
hesab olunmur. Qarqarcayin gatirma konusunda mévcud istismar quyularmin malumatlart
gostarir ki, arazi boyu yeralti sularin keyfiyyat gostoricilori sorqdon qorba dogru getdikca
yaxsudagr. Bununla bagl olaraq tadqiqat aparilan arazinin qarb hissasinda kagfiyyat islorinin
davam etdirilmasi tévsiya olunur.

Acgar sozlor: Qargargay, gotirmo konusu, subartezian quyusu, sugétiiricli xott,
dinamik soviyya, statik soviyya, kosfiyyat quyusu

Elmi-tadqiqat isinin aparildig1 orazi Qarabag vo Mil dagatoyi diizon-
liklorinin qovusdugu yerdo, Qarqargayin gotirmo konusunda yerlogir.

Qarqarcay Kigik Qafgazin Qarabag silsilosinin sorq yamacindan axan
Xolfoligayla Zarisligaymn qovusmasindan omolo golir. Geomorfoloji vo
hidroqrafik baximdan ¢ayin monboyi Zarisli ¢ayinin moanbayi gobul edilir vo
2080 m ytiksoklikdo yerlosir. Qarqarcayin uzunlugu 115 km, hdvzesinin
sahosi 1490 km*-dir. Uzunlugu 5 km-den artiq olan 11 qolu var [2].

Agcabadi rayonu vo otraf yasayls mentogolorinin 2035-ci ilo qodor
icmali suya olan tolabati 19458,58 m’/giin vo ya 225,2 I/s olmasi nozordo
tutulur. Bu moagsadla Agcabadi sohorindon 10 km gorbds, Qarqarcayin gatirma
konusunda (Qarqar¢ayin sol sahilinda), Muganli kondino yaxin orazido yeralti
sularin hidrodinamiki parametrlorinin qiymatlondirilmasi ti¢lin nozards tutulan
orazids darinliyi 150 metr olan 1 adad kasfiyyat-istismar quyusu qazilmisdir.

Qazilmis quyuda geofiziki karotaj vo tocriibi sugokmo islori aparil-
migdir. Sugokmo islori aparilan zaman, kosfiyyat-istismar quyusundan 168 m
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simal-gorbdo yerloson mdvcud subartezian quyusunda su soviyyosi iizorindo
miisahido aparilmigdir (sokil).

Kosiliso goro sulu laylar aradoldurucusu qum olan caqil-¢ingillarla
tomsil olunur.

Aparilmis geofiziki karotaj islorinin naticalorino goro geoloji kasilisdo
sulu laylarin yatma dorinliklori miioyyon edilmisdir: 56-60 m; 65-69 m; 101-
104 m; 108-114 m; 118-122 m; 139-143 m.

Qazilmis quyuda (Quyunun diametri 349 mm, borkidici borunun vo
slizgocin diametri 273 mm, siizgocin buraxilma intervali 101-122 m)
soviyyonin enmasina gors sulu laylarin kegiriciliyini toyin edorken filtirlor bir
neco su dastyict laylarda yerlosdirildiyi {igiin coxsayli sistemdon vahid sistema
gotirilmigdir.

Aparilmis tocriibi-sugokma iglorinin noticolorine osason asagidaki
hidrodinamiki parametrlor miioyyanlogdirilmisdir:

- Statik saviyya - 13.70 m;

- Dinamik saviyys -28.58 m;

- Saviyya enmosi- 14.88 m;

- Quyunun sarfi - 23.00 I/san.

Kosfiyyat-istismar vo bir miisahids quyusuna gors sulu layin kegciriciliyi
(T) Diipi diisturu ils toyin edilir [1, 3].

T=0366—° 13, (1)
. Se—=51) "1 '

burada Q-quyunun serfi, m*/giin;

S, - kesfiyyat-istismar quyusunda saviyys enmasi, m;
S; - miisahido quyusunda soviyys enmasi, m;

r1 - miisahids quyusuna qodar olan masafo, m;

I, - quyunun daxili radiusu, m.

Layin orta siiziilmo amsali iso (K) asagidaki malum ifads ilo tapilir.
K= ! 2
- m ’ ( )

burada m - sulu layin qalinligi, m

Verilon komiyyatlorin sugokmo zamani alinan qiymatlorini (1)
diisturunda yerino yazib layi keciriciliyini toyin edirik

1987.2 168
(14.88 — 1.94) 7 0.103

T = 0.366 = 180.42 m?/giin.
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Sulu layin siiziilms omsalini ise laym kegiriciliyinin vo qalinliginin
giymatlorini (2) ifadoesindo yerino yazmagqla toyin edirik

_180.42

=——-=13. un.
13 3.88 m/giin

Sugokmonin aparilma miiddati 97 saat olmusdur. Sugokmo islori basa
catdigdan sonra saviyyanin barpasi miisahids edilmisdir.

\Sarf (Q), V/san Soviyya (Ss),m
28.00 -6
ey
26.00 %
AL o FAgym sy quiynsmn (L) Sabit Sl nsismnaissisescnsin )
22.00 —-11
49
20.00 13
.14
18.00 Miisahido quyusunun (M-1) soviyyasi - -15
16.00 ( ~-16
: 17
14.00 18
—-19
12.00 HH : -0
: 3 : --21
10.00 ;1 : e
8.00 : )
o : L 24
6.00 1 % 25
4.00 Kosfiyyat-istismar quyusunun (K-1) L_—_/_’_—‘ B .2,(,’
soviyyasi g
2.00 [ 50
0.00 -30
c8 88888888888 88cs888ee8888888e8s8e8es
N T O X O ANT C O AN TOXCOATO XS ATOCXCONTCXOATOCXXONT
ﬁﬁﬁﬁﬁ NN NN NN T T TN N OO 0OV
Daqiqa
Test aparilmgdir: 2015-ci ilin fevral ay1 Statik soviyya -13.7 m (yer sothindon)
Test aparilma miiddoti: 5 giin 4 saat 10 daqiqo Dinamik soviyya -28.58 m (yer sathindon)
Sugokmonin aparilma miiddati: | 4 giin 1 saat 7 doqiqo Sugokmanin apanima sorfi 23.00 I/san
Nasosun markast: OIIB 8-65-70 | (54 m) Xiisusi sorf 1.55 V/san.m

Qeyd: Sugokmo zamani elektrik kosilmasi sababindon 2 saat 36 daqiqe fasilo olmusdur.

Sok. Kosfiyyat-istismar quyusunda tocriibi sugokmo qrafiki

Hidrodinamiki parametrlorin miisbat gdstoricilorlo xarakterizo olun-
masina baxmayaraq, bu arazi iizra yeralti suiarin kimyovi torkibinin pislogmasi
miisahido edilmisdir. Belo ki, qazilmis kosfiyyat-istismar quyusunda avvalco
mohsuldarligi 5 1/san olan nasosla su¢okma islori aparilan zaman gotiiriilmiis su
niimunoslorinin analizlorinin naticolorino asason minerallasma doracasi 890
mg/l olmusdur. Lakin quyunun istismar1 dovriinds istifads olunmasi nazards
tutulan nasosla (mohsuldarligi 23 1/san) sugokmo zamani gotiiriilmiis suyun
minerallagsma doracasinin 1700 mg/1-o qodor artmasi1 geyds alinmigdir ki, bu da
gobul olunmus normadan (I'OCT 2874-82 "Boga nutkeBas") artiqdir.

Suyun keyfiyyatinin yiiksok sorflo islodilmasi zamani pislogsmasi, key-
fiyyat parametrlori yaxsi xarakterizo edilmoyon laylardan, tobii vo ya siini
hidrogeoloji pancaralordon quyuya slave suyun daxil olmasi hesabina bas
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verdiyi ehtimal olunur.

Bu sobabdon do sonraki istismar prossesinde hasil edilon suyun keyfiy-
yatinin pislosmosi kimi riskin oldugu bu orazidoki sulardan igmali su tochiza-
tinda istifado edilmosi moagsadouygun hesab edilmir. Lakin suvarma vo texniki
su kimi istifado edilmosindo hor-hansi bir problemin olmadig: toadqiq edilmis-
dir.

Eyni zamanda Qargarcayin gotirmo konusunda miixtolif illordo qazilmis
moveud quyularin malumatlar esasinda geyd etmak olar ki, arazi boyu yeralti
sularin keyfiyyot gostoricilori sorqdon qorbs dogru getdikco yaxsilasir vo igmali
su kimi yararlidir.

Yuxarida geyd edilonlori nozors alaraq, Agcabadi sohari vo otraf yasayis
montogolorinin igmali su tochizatini yeralt1 sular hesabina tomin etmok {igiin
todgigat aparilan orazinin qorb istigamotindo yayilmis yeralti sularindan isti-
fado olunmasi tovsiys edilir. Lakin buna baxmayaraq bu orazido do kosfiyyot
quyularinin qazilmasi vo kompleks-hidrogeoloji tadqiqat islorinin aparilmasi
zoruri hesab edilir.

ODOBIYYAT
1. Olokbarov A.B. Yeralt1 sularin kosfiyyati vo istismar ehtiyatlarinin qiymotlondirilmosi. Bakt:
Nafta-Press, 2014, 180 s.
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OIEHKA T'MAPOANHAMMUYECKUX ITAPAMETPOB INIOJA3EMHBIX BO/JI
B KOHYCE BBIHOCA PEKU TAPTAPYAW

A.M.UBPATUMOB, P.5.MAMMA/JIOBA
PE3IOME

B crathe mnpuBemeHBl pe3yNbTaThl HMCCIEIOBATENBCKUX pPAa0OT MO pa3BeJOYHO-
AKCIUTYaTaI[MOHHON CKBakuHe, mpoOypeHHoi (riybouHa 150 M) B kKoHyce BhIHOCa peku [ap-
rapyaii ¢ nenpio obecreueHust MOTPpeOHOCTH B MUTHEBOM BOAE ropoma Armxadenu M OKpecT-
HBIX CCJI. HpI/I BI)ICOKOHpOI/I?)BOHI/ITEHI)HOﬁ OTKA4YKE BOJbI U3 CKBAXXWHBI, IO PE3yJIbTaTaM aHa-
nu3a 0TOOpaHHBIX MPOO, YCTAaHOBJICHO MPEBBINIEHUE CTETIEHW MUHEPATM3aI[MN BOJbI CBBIIIIE
JIOIYCTUMOW HOpMBI. M3-3a MMeEoIIerocs pyucka yxXyaUIeHHMsl KauecTBa AHHOW BOXbI B IIPO-
1ecce SKCIUTyaTaluy, UCTIOIb30BaHUE €€ Ul IMUTHEBOTO BOJOCHAOXKEHHsI CUMTAETCs Helese-
cooOpa3HbIM. J[aHHBIE Pe3yNIbTaTOB CYIIECTBYIOUIMX AIKCIUTYaTAllMOHHBIX CKBaXHMH B KOHYCE
BBIHOCA peKu ['aprapdaii moka3bIBaroT, YTO BJIOJb TEPPUTOPUM C BOCTOKA HA 3aMaj KaueCTBEH-
HBIE M0KAa3aTeIN MOJ3EMHBIX BOJ YIydlIaloTcs. B ¢BA3M ¢ 3TUM peKkoMeHAyeTcs MPOJOIKUTh
pa3Beo4HbIE pabOTHI B 3aI1a/IHON YacTH UCCIIEIyeMOH TEPPUTOPHH.

Kuarouessie cioBa: [aprapuaii, KOHYC BBIHOCA, CybapTe3naHCKas CKBaXKHWHa, BOI03a-
60pHaH JINHUA, }II/IHaMI/I‘ICCKI/Iﬁ YPOBCHbB, CTaTUYECKUI YPOBEHDb, pa3dB€I0YHAA CKBaXNHA
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ESTIMATION OF THE HYDRODYNAMIC PARAMETERS OF THE
GROUNDWATERS IN THE CONE OF THE REMOVAL
OF THE GARGARCHAY RIVER

A.M.IBRAHIMOV, R.B.MAMMADOVA
SUMMARY

The article presents the results of the research work on an exploration-operational
well, drilled (depth 150 m) in the cone of the removal of the Gargarchay river with the aim of
ensuring the need for drinking water in Agjabadi town and surrounding villages. During high-
productive pumping out of water from the well, according to the results of the analysis of the
selected samples, the excess the level of water mineralization above the permissible norm has
been established. Due to the existing risk of deterioration of the quality of water in the process
of operation, its use for drinking water supply is considered to be inexpedient. The data results
of the existing production wells in the cone of the removal of the Gargarchay river show that
along the territory from east to west qualitative indices of groundwater improve. In this regard,
it is recommended to continue exploratory works in the western part of the investigated
territory.

Key words: Gargarchay, cone of removal, subartesian well, water intake line,
dynamic level, static level, exploratory well.

Redaksiyaya daxil oldu: 17.05.2017-ci il
Capa imzalandi: 28.11.2017-ci il
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MUSLLIFLORIN NOZORIND!

Azorbaycan Respublikasinin Prezidenti yaninda Ali Attestasiya Komissiyasinin
sadrinin 20 dekabr 2010-cu il tarixli 48-01-947/16 sayli moktubunu osas tutaraq «Baki
Universitetinin Xabarlori» jurnalinin redaksiya heyati bildirir ki, nogr etdirmok {iigiin to-
qdim edilon maqaloslor asagidaki gaydalar asasinda tortib edilmalidir:

1. Toqdim olunan moaqgalonin matni — A4 formatinda, sotirlerarasi — 1 intervalla,
yuxaridan — 4 sm, asagidan — 4,75 sm, soldan — 4 sm, sagdan — 3,5 sm, Times New Roman
— 12 (Azorbaycan dilinds — latin olifbasi, rus dilinda — kiril olifbasi, ingilis dilinds — ingilis
olifbast ilo) srifti ilo y1gilmalidir.

2. Har bir maqalenin miiallifinin (mislliflorinin) ad1 vo soyad1 tam sokilds yazilmali,
elektron poct tinvani, ¢caligdig1 miisssisonin (toskilatin) adi gostorilmalidir.

3. Hor bir maqalods UOT indekslar va ya PACS tipli kodlar va agar sézlar verilma-
lidir (agar s6zlor moqalanin va xiilasalorin yazildigi dilds olmalidir).

Mogqalalar va xiilasalor (ii¢ dilde) kompyuterds ¢ap olunmus sokilds disketlo (disklo)
birlikds tagdim olunur, disketlar geri qaytarilmir!

Olyazmalar kvartalin avvalindan bir ay kegmomis verilmalidir.

4. Har bir maqalenin sonunda verilmis adabiyyat siyahisi Azerbaycan Respubli-
kasinin Prezidenti yaninda Ali Attestasiya Komissiyasinin «Dissertasiyalarin tortibi qay-
dalar» barads qiivvads olan Tolimatinin «istifado edilmis odobiyyat» bolmasinin 10.2-
10.4.6 toloblori asas gotiiriilmalidir.

Kitablarin (monoqrafiyalarin, dorsliklorin vo s.) bibliografik tasviri kitabin adi ilo tor-
tib edilir. Mos.: Qeybullayev Q.9. Azorbaycan tiirklorinin tosokkiili tarixindon. Baki: Azor-
nagr, 1994, 284 s.

Miiallifi gostarilmayan va ya dorddan cox miisllifi olan kitablar (kollektiv monogra-
fiyalar vo ya doarsliklor) kitabin adi il verilir. Moas.: Kriminalistika: Ali moktablor {igiin
darslik / K.Q.Saricalinskayanin redaktasi ilo. Baki: Hiiquq adabiyyati, 1999, 715 s.

Coxcildli nasra asagidaki kimi istinad edilir. Mas.: Azarbaycan tarixi: 7 cildds, IV c.,
Baki: Elm, 2000, 456 s.

Maqalalorin tasviri asagidaka sokilds olmalidir. Mos.: Valixanli N.M. X osrin ikinci ya-
rist — XI asrdo Azarbaycan feodal dovlatlorinin qarsiliqhh miinasibatlori vo bir daha «Nax-
civansahlig» haqqinda // AMEA-nin Xaborlori. Tarix, folsofs, hiiquq seriyasi, 2001, Ne 3,
s. 120-129.

Magqalalar toplusundaki vo konfrans materiallarindaki manbalor bels gostorilir. Mos.:
Mommadova G.H. Azarbaycan memarliginin inkisafinda Heydor Sliyevin rolu / Azarbay-
can Respublikasinin Prezidenti H.9.9liyevin 80 illik yubileyino hosr olunmus elmi-
praktik konfransinin materiallari. Baki: Nurlan, 2003, s.3-10.

Dissertasiyaya istinad belo olmaldir. Mas.: Sileymanov S.Y. Xlorofill-zilal kom-
plekslori, xlorplastlarin tilakoid membraninda onlarin struktur-molekulyar togkili vo for-
malasmasinin tonzimlonmasi: Biol. elm. dok. ... dis. Baki, 2003, 222 s.

Dissertasiyanin avtoreferatuna da eyni qaydalarla istinad edilir, yalmz «avtoreferat»
sozii alava olunur.

Qazet materiallarna istinad beld olmahdir. Mas.: Mommoadov M.A. Facis janrinin
tadqiqi. «9dobiyyat va incasanat» goz., Baki, 1966, 14 may.

Arxiv materiallaruna asagidaki kimi istinad edilir. Moas.: Azarbaycan Respublikasi
MDTA: f.44, siy.2, is 26, vv.3-5.

Istifado edilmis odobiyyat siyahisinda son 5-10 ilin odobiyyatina iistiinlik veril-
moalidir.

PS: Rohborliyin biza verdiyi gistorisa asasan névbati saylarda bu taloblovin har hanst
birina cavab vermayan maqalalor nasriyyat torafindon qabul edilmayacak.
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MUSLLIFLORIN NOZORINO!

Azarbaycan Respublikasinin Prezidenti yaninda Ali Attestasiya Komissiyasinin sadrinin
20 dekabr 2010-cu il tarixli 48-01-947/16 sayli moktubunu asas tutaraq «Baki Universitetinin
Xabarlari» jurnalinin redaksiya heyati bildirir ki, nosr etdirmak ii¢iin taqdim edilon maqalslar
asagidaki qaydalar osasinda tortib edilmolidir:

1. Toqdim olunan moaqgalonin motni — A4 formatinda, sotirloraras1 — 1 intervalla, yu-
xaridan — 4 sm, asagidan — 4,75 sm, soldan — 4 sm, sagdan — 3,5 sm, Times New Roman — 12
(Azorbaycan dilinds — latin olifbasi, rus dilinde — kiril slifbasi, ingilis dilinds — ingilis olifbas1
ilo) srifti ilo y1gilmalidir.

2. Hor bir maqgalonin miisllifinin (miislliflorinin) adi vo soyadi tam gokilds yazilmali,
elektron pogt iinvani, ¢alisdig1 miiassisanin (togkilatin) adi gostarilmalidir.

3. Hor bir moqalodo UOT indekslor vo ya PACS tipli kodlar vo agar sézlor verilmolidir
(agar sozlor maqalonin vo xiilasalorin yazildig: dilds olmalidir).

Mogqaloalor vo xiilasalor (li¢ dildo) kompyuterdo ¢ap olunmus sokildo disketlo (disklo)
birlikdo toqdim olunur, disketlor geri qaytarilmur!

Olyazmalar kvartalin ovvalindon bir ay kegmomis verilmalidir.

4. Hor bir maqgalonin sonunda verilmis adobiyyat siyahist Azorbaycan Respublikasinin
Prezidenti yaninda Ali Attestasiya Komissiyasinin «Dissertasiyalarin tortibi qaydalari» barado
qgiivvads olan Talimatinin «istifads edilmis adobiyyat» bdlmasinin 10.2-10.4.6 toloblori osas
gotliriilmolidir.

Kitablarim (monoqrafiyalarin, darsliklorin va s.) bibliografik tasviri kitabin adu ils
tortib edilir. Mos.: Qeybullayev Q.O. Azorbaycan tiirklorinin tosokkiilii tarixindon. Baki:
Azornagr, 1994, 284 s.

Miisllifi gostorilmayon vo ya dorddon cox miidllifi olan kitablar (kollektiv
monogqrafiyalar va ya dorsliklor) kitabin adi ilo verilir. Mos.: Kriminalistika: Ali moktoblor
ticiin dorslik / K.Q.Saricalinskayanin redaktasi ilo. Baki: Hiiquq adabiyyati, 1999, 715 s.

Coxcildli nosra asagidaki kimi istinad edilir. Mas.: Azorbaycan tarixi: 7 cildds, IV c.,
Baki: Elm, 2000, 456 s.

Magalalorin tasviri asagidaka sokilds olmahidir. Mas.: Valixanli N.M. X asrin ikinci ya-
rist — XI asrdo Azorbaycan feodal dovlatlorinin qarsiligli miinasibatlori vo bir daha «Nax-
crvangahlig» haqqinda // AMEA-nin Xobarlori. Tarix, falsofo, hiiquq seriyasi, 2001, Ne 3, s.
120-129.

Mbagqaloslor toplusundaki vo konfrans materiallarindaki manbalar belo gostarilir.
Mas.: Mommadova G.H. Azarbaycan memarliginin inkisafinda Heydar Sliyevin rolu / Azar-
baycan Respublikasinin Prezidenti H.©.Oliyevin 80 illik yubileyina hasr olunmus elmi-praktik
konfransinin materiallari. Baki: Nurlan, 2003, s.3-10.

Dissertasiyaya istinad belo olmahdir. Mos.: Siileymanov S.Y. Xlorofill-ziilal kom-
plekslori, xlorplastlarin tilakoid membraninda onlarin struktur-molekulyar togkili vo forma-
lagmasinin tonzimlonmasi: Biol. elm. dok. ... dis. Baki, 2003, 222 s.

Dissertasiyanin avtoreferatina da eyni qaydalarla istinad edilir, yalmz
«avtoreferat» sozii slava olunur.

Qoazet materiallarma istinad belo olmalidir. Mas.: Mommadov M.A. Facia janrinin
tadqiqi. «9dabiyyat va incasonaty qoz., Baki, 1966, 14 may.

Arxiv materiallarnna asagidaki kimi istinad edilir. Mas.: Azarbaycan Respublikasi
MDTA: .44, siy.2, is 26, vv.3-5.

Istifado edilmis adobiyyat siyahisinda son 5-10 ilin adabiyyatina iistiinliik verilmalidir.

PS: Rohbarliyin biza verdiyi gistarisa asasan novbati saylarda bu talablaorin har hansi
birina cavab vermayan maqalalar nasriyyat tarafindan qabul edilmayacak.
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